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As  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
sibility for  most  of  our  nationally  owned  public  lands  and  natural  resources.  This  in- 
cludes fostering  the  wisest  use  of  our  land  and  water  resources,  protecting  our  fish  and 
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places,  and  providing  for  the  enjoyment  of  life  through  outdoor  recreation.  The  Department 
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PREFACE 


Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 

Water  Resources  Scientific 

Information  Center 

U.S.  Geological  Survey 

MS  425  National  Center 

Reston,  VA  22092 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


1.  NATURE  OF  WATER 
1A.  Properties 


RESISTIVITY  OF  VERY  PURE  WATER  AND 
ITS  MAXIMUM  VALUE, 

Foxboro  Analytical,  Burlington,  MA. 
T.  S.  Light,  and  P.  B.  Sawyer. 
IN:  Power  Plant  Instrumentation  for  Measurement 
of  High-Purity  Water  Quality,  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
ASTM,  Milwaukee,  Wisconsin,  June  9-10,  1980. 
ASTM  Special  Technical  Publication  No.  742, 
1981.  p  175-184,  2  fig,  6  tab,  11  ref. 

Descriptors:  'Resistivity,  'Water  analysis,  *Water 
quality,  Hydrogen  ion  concentration,  Water  tem- 
perature, Conductivity. 

Theoretical  calculations  have  been  made  for  the 
resistivity  (and  its  reciprocal,  the  conductivity)  of 
pure  water  in  the  vicinity  of  the  neutral  point  at  25 
C.  A  surprising  result  is  that  the  maximum  resistiv- 
ity is  not  found  at  pH  6.998,  which  corresponds  to 
absolute  water,  but  at  pH  7.039,  which  corre- 
sponds to  water  with  approximately  0.8  micro- 
grams/L,  (parts  per  billion)  of  sodium  hydroxide 
added.  The  resistivities  corresponding  to  these  two 
points  are  18.18  and  18.28  M  omega. cm  respective- 
ly. Although  the  effect  is  slight,  it  will  be  of 
interest  to  users  of  high-purity  water  since  resistivi- 
ty is  widely  used  as  a  criterion  for  water  purity. 
The  temperature  coefficient  of  resistivity  is  also 
evaluated.  (See  also  W87-07279)  (Author's  ab- 
stract) 
W87-07296 


IB.  Aqueous  Solutions  and 
Suspensions 


ION-ASSOCIATION  MODEL  FOR  HIGHLY 
SALINE,  SODIUM  CHLORIDE-DOMINATED 
WATERS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  2K. 
W87-06728 


2.  WATER  CYCLE 


RAINFALL  EROSrVLTY  IN  IRAQ, 

Salahaddin  Univ.,  Arbil  (Iraq).  Dept.  of  Soil  Sci- 
ence. 

For  primary  bibliographic  entry  see  Field  2J. 
W87-07563 


2A.  General 


RUNOFF  PREDICTION  USING  REMOTE 
SENSING  IMAGERY, 

Draper  Engineering  Research,  Atlanta,  GA. 

5.  E.  Draper,  and  S.  G.  Rao. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No 

6,  p  941-949,  December  1986.  3  fig,  5  tab,  21  ref. 

Descriptors:  'Model  studies,  'Rainfall-runoff  rela- 
tionships, 'Remote  sensing,  'Urban  runoff,  'Urban 
hydrology,  'Runoff,  'Computers,  Imperviousness, 
Watersheds,  Estimating,  Prediction,  Cost  analysis, 
Statistics. 

Percent  imperviousness  is  an  important  parameter 
in  modeling  the  urban  rainfall-runoff  process  and  is 
usually  determined  using  manual  methods  such  as 
random  sampling  or  conventional  accounting 
methods.  Two  computerized  methods  were  used 
for  estimating  the  percent  imperviousness  of  urban 
watersheds  using  high  altitude  remote  sensing  im- 
agery. These  methods  include  the  Laser  Image 
Processing  Scanner  and  the  Video-Tape  Camera 
system.  Imperviousness  is  directly  estimated  in  the 
using  the  Laser  Image  technique  while  with  the 
Video-Tape  Camera  it  is  estimated  as  a  function  of 
the  statistics  of  the  responses  on  emulsions  of  the 
imagery.  The  percent  imperviousness  computed  by 


utilizing  remote  sensing  imagery  was  used  with  the 
conceptual  models  of  rainfall-runoff  models.  The 
models  were  applied  to  four  urban  watersheds  and 
the  runoff  prediction  results  indicate  that  impervi- 
ousness determined  by  using  remote  sensing  image- 
ry was  as  accurate  as  that  obtained  by  the  manual 
methods,  and  that  the  use  of  remote  sensing  image- 
ry requires  significantly  less  time  and  money.  (Au- 
thor's abstract) 
W87-06687 


SPACE-TIME  MODELING  OF  VECTOR   HY- 
DROLOGIC  SEQUENCES, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Industri- 
al and  Systems  Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-06689 


SEMI-DISTRIBUTED      ADAPTIVE      MODEL 
FOR  REAL-TIME  FLOOD  FORECASTING, 

Consiglio     Nazionale     delle     Ricerche,     Perugia 

(Italy).  1st.  di  Ricerca  per  la  Protezione  Idrogeolo- 

gica  nell'  Italia  Centrale. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-06695 


MARKOV-WEIBULL  MODEL  OF  MONTHLY 
STREAMFLOW, 

Hartford  Univ.,  West  Hartford,  CT.  Dept.  of  Civil 
Engineering. 
R.  J.  Dalphin. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  1,  p  53-69 
January  1987.  6  fig,  8  tab,  40  ref. 

Descriptors:  'Model  studies,  'Streamflow, 
'Stream  discharge,  'Simulation  analysis,  'Markov 
process,  Drought,  Flow,  Distribution,  Statistics, 
Reservoirs. 

A  conceptually  simple,  month-to-month  lag-1 
Markov  streamflow  simulation  model  was  devel- 
oped and  extensively  tested.  Streamflow  in  any 
month  was  represented  probabilistically  by  a 
family  of  three-parameter  Weibull  distributions 
conditioned  on  flow  in  the  preceding  month.  The 
marginal  distributions  of  the  monthly  and  annual 
series  of  the  simulated  and  historical  data  compare 
well  statistically,  and  goodness-of-fit  was  excellent. 
Month-to-month  correlation  coefficients,  auto-cor- 
relation coefficients  of  the  annual  series,  and  the 
Hurst  coefficient  of  the  simulated  and  historical 
data  compared  well,  as  did  comparative  statistics 
of  various  drought-high  flow  characteristics  and 
flows  of  both  sets  of  data  through  several  hypo- 
thetical reservoir  systems.  (Author's  abstract) 
W87-06710 


SYNTHETIC  UNIT  HYDROGRAPH, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Civil  Engineering. 

W.  P.  James,  P.  W.  Winsor,  and  J.  R.  Williams. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  1,  p  70-81, 
January  1987.  4  fig,  5  tab,  6  ref. 

Descriptors:  'Runoff,  'Rainfall-runoff  relation- 
ships, 'Model  studies,  'Hydrographs,  'Unit  hydro- 
graphs,  Hydrologic  models,  Equations,  Estimating, 
Prediction,  Catchment  areas,  Watersheds,  Slopes. 

The  unit  hydrograph  is  a  valuable  tool  used  to 
predict  runoff  due  to  a  rainfall  event.  The  unit 
hydrograph  of  a  drainage  basin  is  the  runoff  hydro- 
graph  resulting  from  one  unit  of  rainfall  excess 
generated  uniformly  over  the  basin  area  at  a  uni- 
form rate  during  a  specified  period  of  time.  The 
shape  of  the  unit  hydrograph  reflects  the  runoff 
characteristics  of  the  drainage  system.  Equations 
for  computing  the  unit  hydrograph  for  ungaged 
watersheds  are  developed.  The  two-parameter 
gamma  function  unit  hydrograph  from  the  HYMO 
hydrologic  model  is  used  and  equations  for  esti- 
mating the  time  to  peak  and  the  recession  constant 
are  developed.  The  equations  use  physical  charac- 
teristics of  the  drainage  basin  to  predict  the  param- 
eters for  the  unit  hydrograph.  Stepwise  regression 
analysis  is  used  to  reduce  the  number  of  physical 
and  hydrological  variables  to  4,  which  are  basin 


area,  height,  length,  and  watershed  slope.  Records 
of  283  storm  events  from  85  watersheds  in  13  states 
were  studied  to  develop  and  verify  the  equations. 
Results  of  the  study  indicate  that  these  equations 
can  be  used  to  more  accurately  estimate  the  runoff 
hydrograph  than  the  Soil  Conservation  Service 
dimensionless  unit  hydrograph  procedure  for  mild 
and  steep  watershed  slopes.  (Authors'  abstract) 
W87-06711 


METHOD     OF     STREAMFLOW     DROUGHT 
ANALYSIS, 

Novi  Sad  Univ.  (Yugoslavia).  Inst,  of  Water  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  2E. 
W87-06826 


INPUT     DETECTION     BY     THE     DISCRETE 
LINEAR  CASCADE  MODEL, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 
For  primary  bibliographic  entry  see  Field  2E. 

W87-07070 


RECURSIVE  STATE  AND  PARAMETER  ESTI- 
MATION WITH  APPLICATIONS  IN  WATER 
RESOURCES, 

Hanover  Univ.  (Germany,  F.R.).  Inst,  fuer  Grund- 
bau,  Bodenmechanik  und  Energiewasserbau. 
W.  Schilling,  and  J.  Martens. 

Applied  Mathematical  Modelling  AMMODL, 
Vol.  10,  No.  6,  p  433-437,  December  1986.  2  fig,  1 
tab,  7  ref.  German  Research  Association  (DFG) 
grants  Le  229/19  and  Si  242/5. 

Descriptors:  'Mathematical  models,  'Error  analy- 
sis, 'Algorithms,  'Multivariate  analysis,  'Planning, 
Computers,  Weather  forecasting,  Dissolved 
oxygen,  Peak  demand. 

Hydrologic  models,  as  well  as  measurements  of 
hydrologic  processes,  are  corrupted  by  noise.  The 
Kalman  filter  is  a  convenient  tool  for  estimating 
the  true  but  unknown  state  of  a  hydrologic  system. 
It  is,  however,  difficult  to  specify  the  necessary 
error  covariances.  A  procedure  is  proposed  to 
estimate  the  error  covariances  recursively  in  a 
combined  state  and  parameter  filter.  Applications 
of  the  procedure  yield  meaningful  results  for  two 
hydrologic  data  series  of  very  different  character. 
A  major  benefit  of  the  proposed  algorithm  seems 
to  be  its  robustness  against  instability.  (Author's 
abstract) 
W87-07145 


STABLE  ISOTOPE  COMPOSITIONS  OF 
FOSSIL  MOLLUSKS  FROM  SOUTHERN 
CALIFORNIA:  EVIDENCE  FOR  A  COOL  LAST 
INTERGLACIAL  OCEAN, 

Geological  Survey,  Denver,  CO. 
D.  R.  Muhs,  and  T.  K.  Kyser. 
Geology  GLGYB,  Vol.  15,  No.  2,  p  119-122,  Feb- 
ruary 1987.  1  fig,  1  tab,  50  ref. 

Descriptors:  'Oceans,  'Paleoclimatology, 

'Oxygen  isotopes,  'Model  studies,  'Isotope  stud- 
ies, Mollusks,  Temperature,  Ocean  circulation, 
Marine  climates. 

Stable  isotope  conditions  were  determined  for 
modern  mollusks  and  fossil  mollusks  collected 
from  uplifted  marine  terraces  at  three  localities  in 
southern  California.  By  using  a  paleoclimatic 
model  that  decouples  the  temperature  and  ice- 
volume  signals  in  ocean  water,  ocean  water  tem- 
peratures off  southern  California  are  estimated  to 
have  been  -3.8  C  at  about  85  ka,  -3.0  C  at  about  107 
ka,  and  -2.2  C  at  about  125  ka  relative  to  present 
temperature.  These  results  indicate  rather  cool 
conditions  during  the  peak  of  the  last  interglacial 
stage  at  125  ka  and  conflict  with  results  from 
terrace  faunal  studies  that  suggest  water  tempera- 
tures were  as  warm  as  or  warmer  than  at  present. 
(Author's  abstract) 
W87-07161 
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Group  2A — General 

CLIMATIC  VARIATION  AND  SURFACE 
WATER  RESOURCES  IN  THE  GREAT  BASIN 
REGION, 

Arizona  Univ.,  Tucson.  Lab.  of  Tree-Ring  Re- 
search. 

For  primary  bibliographic  entry  see  Field  2E. 
W87-07180 


APPLICATION  OF  RORB  MODEL  TO  A 
CATCHMENT  IN  SINGAPORE, 

National  Univ.  of  Singapore.  Dept.  of  Civil  Engi- 
neering. 

S.  Selvalingam,  S.  Y.  Liong,  and  P.  C.  Manoharan. 
Water  Resources  Bulletin  WARBAQ,  Vol.  23  No 
1,  p  81-90,  February  1987.  4  fig,  8  tab,  20  ref. 
National  Univ.  of  Singapore  Grant  RP  98/83. 

Descriptors:  *RainfalI-runoff         relationships, 

*RORB,  *Runoff  routing,  *Model  studies,  •Rout- 
ing, "Catchment  areas,  Simulation,  Hydrographs, 
Singapore,  Watersheds,  Performance  evaluation, 
Rainfall,  Calibrations,  Storms. 

Runoff  Routing  model  (RORB)  is  a  general  model 
applicable  to  both  rural  and  urban  catchments.  The 
performance  of  the  model  is  illustrated  through  its 
simulation  of  flood  runoff  hydrographs  in  an  urban 
catchment  in  Singapore.  The  essential  feature  of 
the  model  is  the  routing  of  rainfall  excesses  on 
subareas  through  some  arrangement  of  concentrat- 
ed storage  elements,  which  represent  the  distribu- 
tion of  temporary  storage  of  flood  runoff  on  the 
watershed.  This  nonlinear  routing  procedure  of  the 
storage  elements  has  two  common  parameters,  k 
sub  c  and  m.  With  the  limited  data  available,  these 
two  parameter  values  were  determined  through 
calibration  runs.  The  same  set  of  values  of  k  sub  c 
and  m  were  then  used  in  the  model  to  determine 
the  runoff  hydrographs  of  five  other  storms  select- 
ed from  the  rainfall  events  between  1979  and  1981. 
It  was  found  that  the  simulated  runoff  hydrographs 
matched  reasonably  well  with  the  recorded  hydro- 
graphs.  (Author's  abstract) 
W87-07183 
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Since  the  Hydrologic  Engineering  Center  (HEC) 
was  established  in  1964,  it  has  provided  training  in 
hydrologic  engineering  for  the  Corps  of  Engineers. 
The  Center  has  also  been  responsible  for  'comput- 
erizing' hydrologic  methods  and  making  those  pro- 
grams available  to  the  Corps  as  well  as  the  general 
public.  These  computerized  procedures  and  the 
required  information  for  project  investigations 
have  grown  to  the  point  that  the  program  user 
requires  an  understanding  of  a  multitude  of  techni- 
cal fields.  The  development  of  comprehensive 
computer  programs  provides  an  opportunity  to 
bring  together  previously  fragmented  technical 
studies  into  one  integrated  study.  Several  examples 
of  the  coordinated  program  packages  and  their 
impact  on  the  evolving  training  program  of  the 
HEC  are  presented  to  illustrate  the  developing 
technology  and  its  impact  on  the  training  and 
education  needs  of  engineers  in  the  Corps.  (Au- 
thor's abstract) 
W87-07303 
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The  growth  in  recent  years  of  hydrological  fore- 
casting techniques,  both  'hardware'  and  'software' 
in  character,  has  been  quite  outstanding.  The  pri- 
mary objective  of  this  book  is  to  outline  at  the 
postgraduate  level  the  current  state  of  forecasting 
capability  in  the  major  hydrological  areas  relevant 
to  the  watershed,  as  opposed  to  the  hillslope,  scale. 
Chapters  include:  modelling  strategies,  hillslope 
hydrology,  use  of  radar  for  precipitation  measure- 
ments, runoff  generation  in  arid  and  semi-arid 
zones,  and  water  quality.  (See  also  W87-07347  thru 
W87-07362)  (Lantz-PTT) 
W87-07346 
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The  concept  of  the  unit  hydrograph,  a  methodolo- 
gy which  was  to  dominate  hydrology  for  a  quarter 
of  a  century,  is  still  in  widespread  use  today.  More 
recently,  the  advent  of  high-speed  computers  has 
led   to   a   proliferation   of  runoff  models   which 
achieve  generalization  of  reality  using  a  variety  of 
mathematical  approaches.  All  models  seek  to  sim- 
plify the  complexity  of  the  real  world  by  selective- 
ly   exaggerating    the    fundamental    aspects    of   a 
system  at  the  expense  of  incidental  detail.  In  pre- 
senting an  approximate  view  of  reality,  a  model 
must  remain  simple  enough  to  understand  and  use, 
yet  complex  enough  to  be  representative  of  the 
system  being  studied.  The  limitations  of  models  fall 
into  five  main  categories:   (1)  limitations  due  to 
inadequacies  of  current  theory  structure  or  to  fail- 
ure of  the  model  to  incorporate  certain  elements  of 
current  theory:  such  restrictions  include  the  com- 
putational difficulties  associated  with  solution  of 
deterministic  flow  equations,  and  the  inability  to 
incorporate    variable    source   area   concepts    into 
catchment  runoff  models;  (2)  limitations  caused  by 
the  scarcity  of  appropriate  field  data  for  model 
calibration  and  operation.  The  accuracy  of  field 
data,  both  with  respect  to  sample  size  and  measure- 
ment, may  limit  the  effectiveness  of  model  predic- 
tions, regardless  of  the  modeling  structure  itself; 
(3)  limitations  caused  by  the  adequacy  of  computer 
capacity.   Apart   from   the  large  deterministic  or 
distributed     models,     many     lumped    conceptual 
models  are  quite  suitable  for  use  on  microcomput- 
ers;  (4)   limitations  of  calibration   procedures.   A 
number  of  problems  arise  in  this  respect,  including 
interrelated  parameters,  the  lack  of  standardized 
error  functions,  and  the  need  for  more  sophisticat- 
ed sensitivity  analyses  in  any  model  evaluation. 
Insufficient  attention  to  model  calibration  can  lead 
to  major  problems,  particularly  where  the  range  of 
the  calibration   data  is  exceeded  or  where  field 
measurements  introduce  unforeseen  errors  into  the 
analysis;   and  (5)  limitations  in  selected   manage- 
ment  applications   where   operational   constraints 
have  not  been  fully  incorporated  into  hydrological 
simulation  models.  (See  also  W87-07346)  (Lantz- 
PTT) 
W87-07347 
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Models  and  concepts  for  forecasting  hillslope  hy- 
drographs are  presented  at  a  range  of  scales  and 
levels  of  detail.  In  constructing  or  selecting  an 
appropriate  procedure,  the  level  of  detail  should  be 
related  to  the  purpose  of  the  forecasting.  Where 
the  primary  interest  is  in  forecasts  and  interpreta- 
tions at  the  hillslope  or  soil  scale,  then  the  most 
detailed  simulations  are  appropriate,  in  that  they 
make  the  least  simplifications  of  the  physical  proc- 
esses of  water  movement,  and  can  accept  highly 
detailed  data  on  soil  and  topographic  differences. 
Where  the  primary  interest  is  in  forecasting  flows 
from  whole  catchments  of  more  than  1  sq  km,  then 
both  the  cost  of  providing  very  detailed  data  and 
the  computation  involved  argue  for  a  highly  sim- 
plified view  of  the  hillslope.  Hillslope  flow  may  be 
dominated  by  any  one  of  several  processes.  Horton 
overland  flow,  saturation  overland  flow  and  satu- 
rated throughflow  are  the  main  possibilities  which 
come  within  the  scope  of  hillslope  hydrology.  Sev- 
eral early  models  attempted  to  estimate  contribut- 
ing areas  directly.  More  recent  hillslope  models 
have  attempted  to  achieve  greater  physical  reality. 
One  important  growth  area  has  been  in  routing 
overland  flow  over  simplified  catchments,  incorpo- 
rating some  form  of  infiltration  function.  Kinemat- 
ic wave  solutions  have  been  obtained  for  the  over- 
land flow,  usually  relying  on  Manning's  equation 
to  obtain  the  wave  velocity  -  depth  relationship 
(See  also  W87-07346)  (Lantz-PTT) 
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Throughout  the  world  the  need  for  hydrological 
studies  results  from  engineering  problems  encoun- 
tered by  man,  such  as  flooding,  design  of  bridges 
and  dams,  or  soil  erosion.  Most  studies  focused  on 
stream  flow.  Data  obtained  were  processed  in 
three  different  ways:  (1)  the  probabilistic  approach; 
(2)  the  deterministic  approach;  and  (3)  the  stochas- 
tic approach.  Due  to  the  paucity  of  data,  most  of 
the  recent  hydrological  models  developed  for  arid 
and  semi-arid  areas  are  of  the  probabilistic  or  sto- 
chastic types.  However,  the  lack  of  adequate  data 
and  the  extreme  variability  in  space  and  time  of  all 
factors  which  control  the  runoff  process  in  arid 
and  semi-arid  areas  cause  the  validity  of  such 
models  to  be  highly  questionable.  A  thorough  un- 
derstanding of  the  factors  which  control  the  runoff 
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process  is  needed,  which  can  only  be  gained  by 
systematically  analyzing  all  of  the  various  factors 
involved.  The  systematic  study  of  spatial  and  tem- 
poral variations  in  overland  flow  should  therefore 
be  of  prime  interest  to  any  scientist  or  engineer 
interested  in  preparing  a  model  of  hydrological 
forecasting  in  arid  and  semi-arid  areas.  This  study 
has  two  main  objectives:  (1)  to  analyze  the  most 
important  factors  controlling  runoff  generation 
processes  in  semi-arid  areas.  The  deterministic  ap- 
proach is  used,  and  special  attention  is  paid  to  the 
spatial  variability  of  these  factors  over  short  dis- 
tances and  the  effect  of  this  variability  on  hydrolo- 
gical forecasting;  and  (2)  to  present  a  simulation 
model  of  overland  flow  generation  on  an  arid 
limestone  hillside.  The  model  is  tested  against  a 
record  of  natural  flow  events.  (See  also  W87- 
07346)  (Lantz-PTT) 
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To  model  the  complete  catchment  hydrological 
system  accurately  would  call  for  a  very  detailed 
knowledge  of  the  catchment,  of  the  physical  and 
biological   processes  governing   water  movement 
and  of  the  way  that  these  interact.  In  practice  this 
is  not  feasible.  Simplifications  have  to  be  made. 
These  can  be  either  in  the  representation  of  the 
physical  structure  or  in  the  representation  of  the 
process  involved.  The  choice  of  what  to  simplify 
and  to  what  extent  is  dictated  by  a  wide  range  of 
considerations.   The  most  common  simplification 
made  in  catchment  modelling  is  lumping  or  spatial 
averaging.  The  implication  is  that  the  catchment 
system,  its  inputs  and  response  can  be  represented 
mathematically  using  only  the  dimensions  of  depth 
and  time.  In  such  a  system  no  account  is  taken  of 
variations  within  the  catchment  of  precipitation, 
vegetation,  soils,  geology  or  topography.  For  the 
purposes  of  the  model  a  10  mm  precipitation  input 
is  a  10  mm  input  regardless  of  whether  it  is  10  mm 
uniformly  distributed  or  a  30  mm  storm  occurring 
over  one-third  of  the  catchment  only.  This  is  the 
extreme  case  of  the  spatial  averaging  that  is  present 
to  some  degree  in  all  catchment  models  -  even  the 
most  complex  distributed  models  -  and  its  ultimate 
justification  is  the  degree  of  success  achieved.  The 
lumped  model  concept  tends  to  be  considered  as 
adequate  only  for  small  catchments  with  homoge- 
neous vegetation,  soils  and  geology,  but  practical 
experience  has  shown  it  to  be  applicable  to  a  wider 
range  of  catchment  sizes  with  mixed  vegetation 
cover,  geology  and  soils.  Highly  asymmetric  pat- 
terns of  rainfall  can  be  tolerated  also,  provided  that 
these  patterns  are  reasonably  stable.  The  key  factor 
in  the  successful  application  of  lumped  models  is 
stability  of  the  catchment  system,   stable  spatial 
distributions  of  precipitation,  of  vegetation   type 
and  cover  and   of  soil   characteristics.   This  and 
other   factors  determining   the   range  of  uses  of 
lumped  models  are  discussed  in  this  chapter.  (See 
also  W87-07346)  (Lantz-PTT) 
W87-07357 


The  science  of  hydrology  has  developed  to  the 
point  where  what  may  have  been  called  the  tradi- 
tional or  'classical'  concepts  for  processes  are  no 
longer  accepted  as  the  norm  for  studying  sources, 
pathways,  and  turnover  rates  of  water  in  forested 
or  well-vegetated  environments.  What  is  discussed 
in  this  chapter  is  the  nature  of  the  flow-generating 
processes  from  forest  and  wildland,  and  the  degree 
to  which  this  dynamic  and  variable  response  can 
be  modeled.  Two  simulation  programs  were  devel- 
oped and  tested:  VSAS2  (Variable  Source  Area 
Simulation  2)  represents  a  significant  improvement 
over  VSAS1  (Variable  Source  Area  Simulation  1). 
Errors  in  conservation  of  mass  in  estimating  seg- 
ment area  during  redissection  have  been  eliminat- 
ed. The  same  applies  to  any  errors  in  conservation 
of  mass  in  the  soil  moisture  storage  routines  associ- 
ated with  the  redissection  routines.  Technical  im- 
provements have  also  been  made  in  the  soil  water 
routing  routines.  VSAS2  is  still  a  prototype:  im- 
provements still  need  to  be  made.  The  primary 
change  may  be  the  inclusion  of  an  implicit  solution 
to  the  flow  equations  and  a  second  may  be  to 
improve  the  spatial  resolution  in  defining  segments. 
Both  changes  would  increase  simulation  time  and 
computer  storage  requirements.  Stability  and  accu- 
racy in  the  solution  of  the  flow  equations  could  be 
greatly  enhanced,   and  a  truly  variable  iteration 
time  step  could  be  used  if  an  implicit  solution  to 
the  flow  equations  were  utilized.  The  latter  would 
be  useful  in  balancing  the  trade-off  between  tempo- 
ral resolution  and  simulation  cost.  (See  also  W87- 
07346)  (Lantz-PTT) 
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In  this  chapter,  distributed  models  are  taken  to 
mean   models   of  catchment   hydrology   that   are 
physically  based.  Physically  based  models  are  nec- 
essarily distributed  because  the  equations  on  which 
they  are  defined  generally  involve  one  or  more 
space  coordinates.  They  thus  have  the  capability  of 
forecasting  the  spatial  pattern  of  hydrological  con- 
ditions within  a  catchment  as  well  as  simple  out- 
flows and  bulk  storage  volumes.  The  descriptive 
equations  for  physically  based  models  are  in  gener- 
al   nonlinear    partial    differential    equations    that 
cannot  be  solved  analytically  for  cases  of  practical 
interest.  Solutions  must  then  be  found  using  ap- 
proximate numerical  methods.  A  wide  variety  of 
methods  is  available,  all  of  which  involve  some 
form  of  discretization  of  the  space  coordinates,  and 
also  for  transient   models,   of  the  time  ordinate. 
Solutions  are  then  found  for  the  points  or  nodes 
defined  by  the  space-time  discretization.  For  some 
hydrological     processes    the    equation     of    flow 
through  the  system  are  not  well  understood  and 
resort  must  then  be  made  to  empirical  generaliza- 
tions that  are  not  explicitly  distributed.  Indeed,  the 
complexities  of  hydrological  systems  are  such  that 
all  the  model  components  ultimately  rely  on  empir- 
ical relationships;  such  as  Darcy's  law  for  flow 
through  a  porous  medium,  or  Manning's  law  for 
channel  flows.  A  further  characteristic  of  distribut- 
ed models  is  that  they  are  expensive  to  run.  How- 
ever they  forecast  what  happens  at  a  large  number 
of  points  within  a  catchment,  and  do  not  merely 
deal  with  the  conceptual  averages  of  the  'lumped' 
models.  Since  distributed  models  also  directly  in- 
corporate   the    non-linearities   of  the    descriptive 
equations,  short  time  steps  may  be  necessary  at 
times  of  rapid  change  to  maintain  a  stable  solution. 
The    development    of    distributed    modelling    of 
catchment  hydrology  has  been  a  slow   faltering 
process.   There   have   been   numerous   papers   on 
modelling  individual  processes,  especially  ground- 
water flows,  unsaturated  soil  water  flow  and  chan- 
nel routing,  but  there  is  a  much  smaller  literature 
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on  models  involving  interacting  processes  and  the 
application  of  catchment  scale  models  to  real- 
world  problems.  However  a  number  of  such 
models  are  now  reaching  the  testing  stage.  (See 
also  W87-07346)  (Lantz-PTT) 
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This   chapter   focuses   on    real-time    hydrological 
forecasting,  and  the  mathematical  apparatus  neces- 
sary to  carry  out  such  forecasting.  To  successfully 
design  real-time  forecasting  models,  one  requires 
an  in-depth  understanding  of  both  hydrology  and 
statistics.   This  chapter  emphasizes  the  statistical 
and  systems  theory  aspects  of  forecasting.  There 
are  three  aspects  which  are  crucial  to  successful 
forecasting:  (1)  the  importance  of  representing  the 
hydrological  model  within  the  feedback  structure 
of  a  state  vector  model.  This  structure  will  allow 
the  model  to  incorporate  data  in  real  time  as  they 
are  received.  The  representation  of  the  hydrologi- 
cal dynamics  within  the  state  vector  framework 
also  permits  the  utilization   of  all   the  results  in 
systems  theory  pertaining  to  such  systems;  (2)  the 
importance  of  data  collection  to  model  and  param- 
eter identification.  All  models,  including  physically 
based   models,   are   empirical   in   that    either   the 
model  structure  or  the  parameter  values,  or  both, 
are  derived  from  data.  As  it  was  shown,  strict 
requirements  must  be  met  if  the  model  and  its 
parameters  can  be  identified  from  the  data.  If  the 
identifiability  conditions  are  not  met,  then  model 
performance  will  be  extremely  poor  with  the  fore- 
casts having  little  value;  and  (3)  useful  algorithms 
for  estimating  the  parameters  from  noisy  data.  A 
variety  of  procedures  are  presented,  the  base  ap- 
proach depends  upon  the  application.  In  closing,  it 
is  important  to  stress  that  there  is  no  'best'  model 
for   hydrological   forecasting.    Different   types   of 
models  are  required  to  fulfill  different  roles  and 
objectives.   In  an  actual  problem-solving  context 
the  'best'  model  will  evolve  from  an  interplay  of 
both  internally  descriptive  and  black-box  models, 
where  comparisons  of  the  forecasting  performance 
of  various  models  is  evaluated  on  the  problem- 
specific  data.  (See  also  W87-07346)  (Lantz-PTT) 
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Rainout  of  particulate  and  gaseous  soluble  atmos- 
pheric compounds  is  the  result  of  the  incorporation 
of  the  species  into  cloud  droplets  and  subsequent 
removal  of  these  droplets  from  the  atmosphere  in 
rainwater.  This  is  a  very  complex  process  that 
depends  upon  the  interaction  of  a  chemical  species 
with  the  microscopic  and  macroscopic  features  of 
the  atmospheric  hydrologic  cycle.  The  rain-out 
determined  lifetimes  of  highly  soluble  particulate 
and  gaseous  atmospheric  compounds  are  investi- 
gated using  general  circulation  model  simulations 
in  which  removal  is  explicitly  calculated  in  terms 
of  the  local,  model-produced  precipitation  rates. 
The  calculations  indicate  that  because  of  the  epi- 
sodic and  asymmetric  nature  of  rainout,  species' 
lifetimes  depend  not  only  on  the  amount  of  precipi- 
tation but  also  on  the  characteristics  of  the  precipi- 
tation regime  (such  as  duration  and  frequency  of 
the  precipitation  events)  and  on  the  direction  of 
the  tracer  main  flow  (determined  by  the  species' 
average  mixing  ratio  gradient).  For  this  reason, 
averaged  rainout  lifetimes  flowing  downward  from 
the  stratosphere  are  found  to  differ  substantially 
from  those  of  tracers  of  surface  origin  flowing 
upward  or  tracers  of  a  more  ubiquitous  tropo- 
spheric  source.  These  results  imply  that  the  use  of 
a  first-order  parameterization  to  simulate  rainout  in 
a  photochemical  model  that  does  not  explicitly 
calculate  precipitation  can  be  inadequate  in  repre- 
senting this  process.   A  computationally  efficient 


parameterization  that  includes  the  effects  of  inter- 
mittence  and  asymmetry  of  rainout  is  proposed, 
and  it  is  shown  how  this  parameterization  can  be 
used  to  estimate  rainout-determined  tropospheric 
residence  times  from  observational  data  sets.  A 
review  of  published  estimates  of  submicron  aerosol 
tropospheric  residence  times  based  on  observations 
shows  that  these  are  consistent  with  our  model 
results.  (Authors'  abstract) 
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The  behavior  of  chemical  compounds  in  the  atmos- 
phere is  governed  by  both  chemical  and  physical 
processes.  For  particles  and  water-soluble  gases, 
one  important  process  is  the  incorporation  of  com- 
pounds into  clouds.  Clouds  may  act  as  either  a 
source  or  a  sink  for  chemical  compounds.  An 
attempt  is  made  to  estimate  Lagrangian  time  scales 
connected  with  clouds  in  the  atmosphere.  Three 
dimensional  wind  and  relative  humidity  obtained 
from  the  First  GARP  Global  Experiment  data  set 
are  used  to  compute  3-dimensional  trajectories 
with  accompanying  clouds.  From  the  meteorologi- 
cal history  of  the  trajectories,  estimates  are  made 
of  the  average  time  from  the  release  of  a  trajectory 
until  the  first  cloud  passage  and  the  average  time 
between  first  and  second  cloud  passage.  Geo- 
graphical and  seasonal  variations  of  these  param- 
eters are  calculated  and  discussed.  Since  the  clouds 
parametized  from  the  data  are  limited  to  those 
connected  with  the  large-scale  flow  in  the  atmos- 
phere, a  substantial  bias  in  estimates  is  introduced. 
This  implies  that  the  estimates  are  more  representa- 
tive for  major  cloud  systems,  often  connected  with 
precipitation,  than  the  clouds  in  general.  (Authors' 
abstract) 
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Chemical  processes  involving  sulfur  and  nitrogen 
species  in  clouds  and  precipitation  were  incorpo- 
rated into  a  diagnostic,  two-dimensional  numerical 
model  for  narrow  cold-frontal  rainbands  (NCFR). 
The  chemical  species  include  sulfur  dioxide,  sul- 
fate, ammonium,  nitric  acid,  hydrogen  peroxide 
and  peroxyacetyl  nitrate.  The  model  is  initialized 
through  specification  of  the  airflow  field,  a  temper- 
ature-humidity sounding,  and  initial  profiles  of  the 
various  chemical  species.  Outputs  of  the  model  are 
the  steady-state,  two-dimensional  fields  of  the  mass 
mixing  ratio  of  various  chemical  species  (e.g., 
cloud  water  sulfate  or  nitrate,  precipitation  sulfate 
or  nitrate).  In  view  of  similarities  between  NCFR 
and  moderately  strong  convective  systems,  this 
model  should  also  be  useful  in  diagnostic  studies  of 
the  sulfur  and  nitrogen  chemistry  of  a  variety  of 
convective  clouds  and  storms.  (See  also  W87- 
06700)  (Authors'  abstract) 
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A  kinematic,  diagnostic  model  of  the  physics  and 
chemistry  of  narrow  cold-frontal  rainbands  was 
used  to  explore  chemical  interactions  within  con- 
vective precipitation  systems.  Cloud  microphysical 
and  dynamical  processes  were  found  to  be  compa- 
rable with  chemical  processes  in  affecting  chemical 
deposition.  In-cloud  sulfate  production  contributes 
up  to  50  percent  of  wet  sulfate  deposition.  Hydro- 
gen peroxide  appears  to  be  the  primary  oxidant  for 
the  production  of  sulfate  in  clouds,  but  the  sulfate 
production  is  not  a  linear  function  of  H202  con- 
centration, and  different  sulfate  production  mecha- 
nisms can  dominate  at  different  heights  in  a  cloud 
system.  The  model  predicts  that  the  relationships 
between  sulfur  input  and  sulfate  deposition,  and 
nitrogen  input  and  nitrate  deposition  in  narrow 
cold-frontal  rainbands,  are,  in  general,  nonlinear. 
Under  certain  conditions  the  model  shows  that 
chemical  species,  particularly  S02,  can  be  redis- 
tributed over  significant  heights  by  convective 
cloud  systems.  The  model  predicts  concentrations 
of  chemical  species  in  precipitation  that  are  similar 
to  the  limited  field  observations  that  are  available 
(See  also  W87-06699)  (Authors'  abstract) 
W87-0670O 


OZONE-INDUCED  OXIDATION  OF  S02  IN 
SIMULATED  CLOUDS, 

Nevada  Univ.  System,  Reno.  Desert  Research  Inst. 
D.  F.  Miller,  A.  W.  Gertler,  M.  R.  Whitbeck,  and 
D.  Lamb. 

Journal  of  Geophysical  Research  (D)  JGRDE3, 
Vol.  91,  No.  13,  p  14439-14444,  December  1986.  4 
fig,  2  tab,  18  ref.  Electric  Power  Research  Institute 
contract  RP1434-3. 

Descriptors:  "Atmospheric  chemistry,  "Oxidation, 
"Acid  rain,  "Precipitation,  "Clouds,  "Air  pollu- 
tion, "Sulfur,  "Ozone,  Scavenging,  Kinetics,  Sul- 
fates. 

One  important  aspect  of  acid  deposition  is  the 
additional  sulfate  and  hydrogen  ions  formed  in 
cloud  water  by  S02  oxidation.  Common  atmos- 
pheric oxidants,  such  as  ozone,  nitrogen  dioxide, 
and  hydrogen  peroxide,  show  potential  for  pro- 
moting rapid  oxidation  of  sulfur  dioxide  in  aqueous 
solution,  whereas  these  same  oxidants  do  not  react 
with  S02  in  the  gas  aqueous-phase  rates  of  S02 
oxidation  would  have  to  be  much  larger  than  gas- 
phase  rates  if  they  are  to  add  significantly  to  the 
preexisting  sulfate  conducted  to  measure  the  rate 
of  conversion  of  gaseous  S02  to  aqueous  sulfate 
under  conditions  of  warm-cloud  formation.  The 
rate  of  S02  conversion  in  cloudy  air  with  140  ppb 
ozone  was  approximately  1000  times  faster  than 
conversion  in  clouds  without  ozone.  The  rates  of 
S02  oxidation  observed  in  these  experiments  with 
simulated  clouds  (pH  4.5-5.5)  and  ozone  concentra- 
tions in  the  range  of  25-430  ppb  are  consistent  with 
previously  published  kinetics  for  S02  in  bulk- 
water  experiments  with  much  higher  concentra- 
tions of  ozone.  (Authors'  abstract) 
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Formic  acid  and  acetic  acid  are  important  chemi- 
cal constituents  of  cloud  water  and  precipitation, 
but  sources  for  these  compounds  in  the  atmosphere 
are  at  present  unknown.  The  question  of  source 
identification  was  addressed  through  the  analysis 
of  465  samples  of  precipitation  collected  at  14 
continental  and  marine  locations  around  the  world. 
Continental  precipitation  during  growing  seasons 
contained,  relative  to  marine  precipitation  and  to 
continental  precipitation  during  nongrowing  sea- 
sons, higher  absolute  concentrations  of  organic 
acids  and  higher  ratios  of  HCOOsubT  (HCOOHaq 
+  HCOO(-))  to  CH3COOsubT  (CH3COOHaq  + 
CH3COO(-)).  The  concentrations  of  HCOOsubT 
and  CH3COOsubT  in  precipitation  at  most  loca- 
tions were  also  highly  correlated.  These  results 
support  the  hypothesis  that  organic  acidity  in  pre- 
cipitation may  originate  with  two  major  sources, 
volatile  vegetative  constituents  over  continents  and 
a  second  weaker  source  in  both  continental  and 
marine  regions.  Relative  to  the  similar  ratios  of 
HCOOsubT  to  CH3COOsubT  in  the  aqueous 
phase,  differences  in  precipitation  pH  resulted  in 
large  regional  differences  in  calculated  equilibrium 
vapor  phase  concentrations.  The  mechanism(s)  by 
which  proportionate  concentrations  of  HCOO- 
subT and  CH3COOsubT  are  maintained  in  the 
aqueous  phase  remains  an  open  question.  Compari- 
sons between  precipitation  in  impacted  and  remote 
regions  indicate  that  although  possibly  important 
near  large  population  centers,  anthropogenic  emis- 
sions are  probably  not  major  sources  for  organic 
acids  in  precipitation  over  broad  geographic  re- 
gions. (Authors'  abstract) 
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The  interannual  variability  of  the  Indian  summer 
monsoon  has  always  been  a  mystery.  The  associa- 
tion between  stratospheric  aerosols  and  Indian 
monsoon  precipitation  if  reported.  It  was  found 
that  low-latitude  aerosols  precede  below-average 
precipitation  and  high-latitude  aerosols  precede 
above  average  precipitation.  A  chi-squared  analy- 
sis shows  the  association  above  the  99  percent  level 
of  significance.  The  transformation  of  low-latitude 
aerosols  into  high-latitude  aerosols  as  they  move 
poleward  in  the  second  year  of  existence.  The 
model  predicts  that  below  average  monsoon  pre- 
cipitation of  the  first  year  after  a  low-latitude  erup- 
tion would  be  followed  by  above  average  monsoon 
precipitation  in  the  second  year.  The  findings  sup- 
port the  prediction.  Below  average  monsoon  years 
are  twice  as  likely  to  be  followed  by  above  average 
monsoon  years  as  by  below  average  monsoon 
years.  Because  aerosol  research  suffers  from  inad- 
equate reporting  of  the  events,  this  study  uses  El 
Nino  events  as  a  proxy  for  the  presence  of  low- 
latitude  stratospheric  aerosols.  There  is  a  high 
level  statistical  association  (greater  than  98  per- 
cent) between  the  presence  of  low-latitude  strato- 
spheric aerosols  and  El  Nino  events.  While  22 
moderate  and  strong  El  Nino  events  were  tested, 
six  were  not  useful  due  to  the  presence  of  interfer- 
ing aerosols.  Thirteen  of  the  16  events  without 
interferring  aerosols  showed  the  proper  sequence 
of  below  average  then  above  average  monsoon 
precipitation.  An  analysis  of  1942-1984  data,  when 
aerosol  data  were  more  complete,  demonstrates 
that  the  Indian  monsoon  fits  the  stratospheric  forc- 
ing model   very  closely.  The  forcing  of  a  low- 


latitude  aerosol  is  assumed  equivalent  to  a  decrease 
in  solar  radiation  in  that  both  reduce  the  equator- 
to-pole  temperature  gradient.  A  small  change  in 
solar  radiation  can  produce  a  large  change  in  mon- 
soon precipitation.  The  long  term,  secular  behavior 
of  Indian  monsoon  precipitation  can  be  related  to 
the  frequency  of  low-latitude  volcanic  eruptions. 
(Author's  abstract) 
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The  MAP3S  precipitation  chemistry  network  base 
of  event  chemistry  data  includes  nine  sites  widely 
distributed  over  the  northeastern  quadrant  of  the 
United  States.  Eight  of  these  sites  now  have  a 
period  of  record  of  at  least  5  years.  Four  species 
(total  sulfur,  N03(-),  H(  +  )  and  NH4(  +  ))  account 
for  the  bulk  of  ionic  equivalents  at  seven  inland 
sites;  Ca(2  +  )  is  nearly  as  important  as  NH4(  +  )  at 
several  of  the  inland  sites,  and  sea  salt  species  are 
major  components  at  the  two  coastal  sites.  Aver- 
age pH  values  (from  arithmetic  mean  H(  +  ))  range 
from  4.03  to  4.24  over  the  network.  Time  trend 
analyses  for  the  period  for  sulfur  and  H(  +  )  show  a 
consistent  decrease,  but  the  decrease  is  quite  small 
and  has  low  statistical  significance;  N03(-)  and 
NH4(  +  )  show  similar  though  less  consistent 
trends.  Significant  seasonal  trends  (summer  maxi- 
mum, winter  minimum)  are  found  at  most  sites  for 
sulfur  and  NH4(  +  );  N03(-)  has  a  much  weaker 
seasonal  trend  except  at  the  coastal  sites.  Species 
pair  correlations  are  strong  among  the  four  major 
ions,  with  the  exception  of  correlations  involving 
H(  +  )  at  sites  where  crustal  species  are  more  im- 
portant (Illinois,  Ohio).  Correlations  can  qualita- 
tively be  explained  by  common  sources  (crustal, 
sea-salt,  anthropogenic),  polluted  vs  nonpolluted 
events,  and  strong  seasonal  trends.  (Author's  ab- 
stract) 
W87-06743 


SPATIAL  AND  HISTORICAL  TRENDS  IN 
ACIDIC  DEPOSITION:  A  GRAPHICAL  INTER- 
SITE  COMPARISON, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Dept.  of 
Chemical  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
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DIFFERENCE  BETWEEN  S04(2)  AND  NO3(0 
IN  WINTERTIME  PRECIPITATION, 

General  Motors  Research  Labs.,  Warren,  MI.  En- 
vironmental Science  Dept. 
J.  M.  Dasch. 

Atmospheric  Environment  ATENBP,  Vol.  21,  No. 
1,  p  137-141,  January  1987.  2  fig,  4  tab,  113  ref. 


Precipitation — Group  2B 

Descriptors:  'Acid  rain,  'Precipitation,  'Path  of 
pollutants,  'Nitrates,  'Sulfates,  'Michigan,  'Snow, 
Scavenging,  Weather  data  collections,  Winds, 
Storms,  Temperature,  Ice,  Clouds,  Oxidation. 

Winter  rains  have  lower  N03(-)  levels  but  higher 
S04(2-)  levels  than  snows  in  the  NE  United  States. 
Four  years  of  winter  precipitation  data  from  SE 
Michigan  were  examined  to  help  understand  these 
differences.  Although  N03(-)  levels  were  indeed 
higher  in  snow  than  winter  rain,  the  higher  con- 
centrations could  be  attributed  to  the  generally 
lower  precipitation  depths  associated  with  snow 
events  than  with  rain  events.  The  N03(-)  concen- 
trations are  inversely  correlated  with  precipitation 
depth.  There  was  no  evidence  that  snow  scav- 
enged HN03  in  the  air  more  efficiently  than  rain. 
Conversely,  S04(2-)  was  far  higher  in  winter  rain 
than  in  snow.  This  could  not  be  explained  in  terms 
of  ground-level  ambient  S  concentrations  or  the 
wind  direction  from  which  the  storm  originated. 
However,  the  cloud  temperatures  were  high 
enough  in  the  case  of  rain  to  suggest  that  the  cloud 
hydrometeors  could  have  been  present  as  liquid 
droplets  rather  than  ice  crystals.  The  S04(2-)  con- 
centrations of  the  precipitation  were  highly  corre- 
lated with  the  temperatures  of  the  cloud  layers. 
The  data  suggest  that  S02  is  incorporated  and 
oxidized  to  S04(2-)  in  clouds  most  efficiently 
when  the  hydrometeors  are  present  as  liquid  drop- 
lets. The  fact  that  N03(-)  does  not  show  the  same 
relationship  suggests  that  incorporation  of  N  spe- 
cies into  cloud  water  followed  by  oxidation  is  not 
as  important  a  process  for  N  as  for  S.  (Author's 
abstract) 
W87-06745 


IN  SITU  MEASUREMENTS  AND  RADAR  OB- 
SERVATIONS OF  A  SEVERE  STORM:  ELEC- 
TRICITY, KINEMATICS,  AND  PRECIPITA- 
TION, 

Rice  Univ.,  Houston,  TX.  Dept.  of  Space  Physics 
and  Astronomy. 

G.  J.  Byrne,  A.  A.  Few,  M.  F.  Stewart,  A.  C. 
Conrad,  and  R.  L.  Torczon. 

Journal  of  Geophysical  Research  (D)  JGRDE3, 
Vol.  92,  No.  1,  p  1017-1031,  January  1987.  9  fig,  51 
ref.  NSF  Grants  ATM-81 11715  and  ATM- 
8016164,  NASA  Grant  NAGW-482.  ONR  Con- 
tract N00014-75-C-0139. 

Descriptors:  'Storms,  'Thunderstorms,  'Electrical 
studies,  'Electric  fields,  'Cloud  physics,  'Precipi- 
tation, Weather  data  collections,  Oklahoma,  Geo- 
physics, Field  tests,  Measuring  instruments,  Weath- 
er, Radar,  Radiosondes,  Clouds. 

Electric  field  measurements  were  made  inside  an 
electrically  active  cell  of  a  multicelled  severe  thun- 
derstorm in  Oklahoma  with  a  free  balloon-borne 
instrument.  The  electrical  measurements  are  ana- 
lyzed in  conjunction  with  standard  weather  radar 
and  Doppler  radar  observations  and  standard  me- 
teorological measurements  of  the  radiosonde  in 
order  to  relate  the  inferred  electrical  structure  with 
the  precipitation  and  kinematic  features  of  the  cell. 
The  precipitation  and  kinematic  characteristics  of 
the  storm  are  consistent  with  those  of  the  general 
model  for  a  'typical'  multicelled  severe  storm  in  a 
mature  stage.  The  cell  exhibited  a  bipolar  charge 
structure  with  negative  charge  below  the  positive 
charge,  which  was  distributed  throughout  the 
upper  portion  of  the  cloud.  The  average  charge 
concentrations  of  the  two  regions  were  estimated 
to  be  -1.2  and  0.15  nC/cu  m,  respectively.  The 
upper  positive  charge  was  approximately  6  km  in 
vertical  extent,  nonuniformly  distributed,  and  was 
coincident  with  generally  upward  moving  air.  The 
lower  negative  charge  was  less  than  1  km  in  verti- 
cal extent,  centered  near  the  -9  C  atmospheric 
temperature  level,  and  coincident  with  downdraft 
air  in  moderate  precipitation.  Near  the  top  of  the 
negative  region,  concentrated  charge  of  approxi- 
mately 17  nC/cu  m  was  measured  with  a  vertical 
extent  of  at  least  40  m.  A  screening  layer  of 
negative  charge  was  detected  at  the  upper  bounda- 
ry of  the  cloud.  The  layer  was  200-250  m  thick 
with  an  average  charge  concentration  of  -1.5  nC/ 
cu  m.  (Author's  abstract) 
W87-06782 


Field  2— WATER  CYCLE 


Group  2B— Precipitation 
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ISOTOPIC  COMPOSITION  OF  PRECIPITA- 
TION AT  MOHONK  LAKE,  NEW  YORK-  THE 
AMOUNT  EFFECT, 

City  Coll.,  New  York.  Dept.  of  Earth  and  Plane- 
tary Sciences. 

S.  D.  Gedzelman,  J.  R.  Lawrence,  J.  W.  C  White 
and  D.  Smiley. 

Journal  of  Geophysical  Research  (D)  JGRDE3 
Vol.  92,  No.  1,  p  1033-1040,  January  1987.  2  fig  4 
tab,  23  ref.  NSF  Grant  ATM  83- 1 3954. 

Descriptors:  'Precipitation,  *Storms,  "Isotope 
studies,  *  Meteorological  data  collection,  *Mohonk 
Lake,  'Rainfall,  Water  stress,  Trees,  Conifers 
Dansgaard  amount  effect,  Seasonal  variation,  New 
York,  Convective  precipitation,  Cyclonic  precipi- 
tation, Precipitation  excess,  Deuterium,  Heavy 
water.  J 

The  deuterium/hydrogen  ratios,  expressed  in  terms 
of  deltaD,  of  precipitation  at  Mohonk  Lake,  New 
York,  from  118  individual  storms  during  the  six 
summers  1977-1982  were  measured  and  considered 
in  light  of  the  concurrent  meteorological  condi- 
tions. The  so-called  amount  effect  of  Dansgaard, 
which  says  that  summers  with  above  average  pre- 
cipitation totals  tend  to  have  below  average  deltaD 
values,  is  observed  at  Mohonk  Lake  and  is  also 
registered  in  the  tree  ring  cellulose  of  water- 
stressed  Eastern  White  Pine.  A  similar  amount 
effect  is  also  observed  for  individual  events  and 
can  be  explained  in  terms  of  differences  between 
convective  and  cyclonic  precipitation.  Stable  cy- 
clonic precipitation  has  much  lower  deltaD  values 
(-64.8)  but  much  greater  amounts  (3.77  cm)  on 
average  than  purely  convective  storms  (deltaD  = 
-27.2,  1.30  cm).  The  seasonal  amount  effect  is  relat- 
ed to  the  fact  that  during  the  6-year  observational 
period,  wetter  than  normal  summers  at  Mohonk 
Lake  also  had  higher  than  normal  percentage  of 
stable  cyclonic  precipitation  and  a  lower  than 
normal  percentage  of  purely  convective  precipita- 
tion. (Author's  abstract) 
W87-06783 


COMPARATIVE  SNOW  ACCUMULATION 
AND  MELT  DURING  RAINFALL  IN  FOREST- 
ED AND  CLEAR-CUT  PLOTS  IN  THE  WEST- 
ERN CASCADES  OF  OREGON, 

Oregon  State  Univ.,  Corvallis.  School  of  Forestry 
For  primary  bibliographic  entry  see  Field  2C. 
W87-06824 


MATHEMATICAL  MODELS  OF  RAINSTORM 
EVENTS  IN  SPACE  AND  TIME, 

Umversidad  Simon  Bolivar,  Caracas  (Venezuela) 
Graduate  Program  in  Hydrology  and  Water  Re- 
sources. 

I.  Rodriguez-Iturbe,  and  P.  S.  Eagleson 
Water  Resources  Research  WRERAO    Vol    23 
No.   1,  p   181-190,  January   1987.   5  fig    3  ref    2 
append.  NSF  Grant  ATM-8420781. 

Descriptors:  'Rainfall,  'Storms,  'Spatial  distribu- 
tion, 'Temporal  distribution,  Poisson  ratio,  Model 
studies,  Rainfall  intensity. 

The  spatial  and  temporal  structure  of  rainfall  from 
storm  events  was  investigated  using  point  process 
techniques.  Cells  are  assumed  to  be  distributed  in 
space  either  independently  according  to  a  Poisson 
process,  or  with  clustering  according  to  a 
Neyman-Scott  scheme.  Cells  are  born  randomly 
through  the  storm  and  their  rain  is  spread  in  time 
and  space  according  to  functions  which  may  in- 
clude random  parameters.  Two  processes  were 
studied:  the  rainfall  intensity  process  which  in  re- 
ality is  never  measured  and  the  cumulative  rainfall 
process  through  the  life  of  the  storm.  The  mean 
variance,  and  covanance  structure  are  obtained  for 
both  processes  under  the  different  assumed  models 
(Author's  abstract) 
W87-06828 


S?SSSHN    HEMISpHERE    ATLAS    OF    1- 
MINUTE  RAINFALL  RATES, 

Air  Force  Geophysics  Lab.,  Hanscom  AFB,  MA 
V  Tattelman,  and  D.  D.  Grantham 
Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia,  22161,  as  AD-A145 


42.  Price  codes:  A05-PC  in  papercopy,  A01-MF  in 
microfiche.  Air  Force  Report  No.  AFGL-TR-83- 
0285,  1984.  81  p,  31  fig,  4  tab,  6  ref. 

Descriptors:  'Rainfall  rate,  'Model  studies,  'Mete- 
orology, 'Southern  hemisphere,  Rainfall  simula- 
tors, Data  collections,  Seasonal  variation. 

A  model  for  estimating  1-minute  rainfall  rates  at  a 
location  for  which  routine  climatic  data  are  avail- 
able was  used  to  produce  this  atlas.  Even  though 
data  were  available  for  483  locations,  considerable 
subjectivity  and  smoothing  of  the  analyses  was 
required  because  of  the  low  station-density  in  most 
areas.  Southern  Hemisphere  analyses  of  rainfall 
rates  equalled  or  exceeded  0.01,  0.05,  0.10,  0  50 
and  1.0%  of  the  time  are  presented  for  four  mild- 
season  months.  Analyses  of  the  highest  rainfall 
rates  for  the  same  frequencies  of  occurrence  re- 
gardless of  the  month  in  which  they  occur,  and 
companion  analyses  of  the  month  in  which  the 
highest  rate  occurs,  are  also  presented.  (Author's 
abstract) 
W87-06844 


ESTIMATION  OF  THE  POTENTIAL  AND 
PROBABLE  SOURCE  REGIONS  FOR  ACID 
PRECIPITATION, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Atmospher- 
ic and  Oceanic  Science. 
For  primary  bibliographic  entry  see  Field  5B 
W87-06994 


RAIN  EVENTS  IN  AN  ARID  ENVIRONMENT  - 
THEIR  DISTRIBUTION  AND  IONIC  AND  ISO- 
TOPIC  COMPOSITION  PATTERNS:  MAKH- 
TESH  RAMON  BASIN,  ISRAEL, 

Ben-Gunon    Univ.    of    the    Negev,    Sde    Boker 

(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research 

R.  Nativ,  and  E.  Mazor. 

Journal  of  Hydrology  JHYDA7,  Vol.  89  No   3/4 

p  205-237,  January   1987.   12  fig,  6  tab,  25  ref   3 

append. 

Descriptors:    'Rainfall,    'Israel,    'Arid    climates, 
Seasonal    variation,    'Ions,    'Makhtesh    Ramon 
Basin,  'Isotope  studies,  Oxygen,  Salts. 

Forty-six   individual   rain   events   and   successive 
tractions  of  these  events  were  studied  with  a  net- 
work of  instruments  in  the  arid  Makhtesh  Ramon 
Basin    southern  Israel,  during  1981/1983.  Annual 
rainfall  varied  from  47  to  107  mm,  number  of  rain 
events  varied  from  8  to  20  per  year,  start  of  the 
rainy  season  varied  from  September  to  January 
termination  of  the  rainy  season  varied  from  March 
to  May  and  length  of  the  rainy  season  varied  from 
4  to  9  months.  About  85%  of  the  rain  events  were 
recorded  at  more  than  one  station,  indicating  an 
aerial  distribution  exceeding  20  km.  A  cliff  amount 
effect  was  observed  -  the  rain  on  the  cliff  (800m) 
was  73%  more  than  the  rain  at  the  bottom  of  the 
Makhtesh  (500m).  Dust  samples  revealed  the  fol- 
lowing soluble  ions  (in  equivalents):  Ca(2  +  )  >> 
Mg(2  +  )   >   Na(  +  )  >>   K(  +  )  and  HC03(-)   > 
Cl(-)  >  S04(2-).  The  dust  also  contained  CaC12 
Kain  composition  of  61  analyzed  samples  revealed 
(in   equivalents):   Ca(2  +  )   >    Na(  +  )    >    Mg(2  +  ) 

Z?  ^"Url"0030  >  Cl(")  >  S04(2-)S  neu- 
tral pH  of  7.1-7.6,  and  presence  of  CaC12.  A  similar 
pattern  was  observed  in  54  samples  collected 
during  the  same  period  at  Sde  Boker,  30  km  north 
of  the  Ramon,  thus  typifying  the  Negev  Heights. 
I  wo  distinct  sources  of  dissolved  ions  were  in- 
ferred: dust,  providing  mainly  Ca(HC03)2,  and 
cloud-borne  sea  spray,  providing  mainly  Na(  +  ), 
Mg(2  +  ),  CI(-)  and  S04(2-).  A  chemical  and  iso- 
tope effect  was  observed  -  the  rain  of  the  rainier 
year  contained  34%  less  dissolved  ions  and  was 
isotopically  lighter  in  delta  180  by  54%  than  the 
rain  of  the  less  rainy  year.  A  chemical  and  isotopic 
front  effect  was  observed  -  the  first  fraction  of  the 
individual  rain  events  contained  more  dissolved 
\°0"A  WZc:6i%)  and  was  enr'ched  by  more  delta 
18U  (31%)  than  the  subsequent  rain  fractions  The 
observed  ram  distribution  and  chemical  isotopic 
effects  are  discussed  in  terms  of  input  sources 
evaporation  processes  and  altitude  effects.  The  ob- 
tained data  define  rain  and  salt  inputs  into  the 
hydrological  systems.  (Author's  abstract) 


boundary"  motion  of  a  Raivssow 

Atmospheric    Environment    Service,    Downsview 

(Ontario). 

R.  E.  Stewart,  and  G  M.  McFarquhar. 

Water  Resources  Research   WRERAQ    Vol    23 

No.  2,  p  343-350,  February   1987.  7  fig,    13  ref! 

Descriptors:  'Rain,  'Snow,  'Meteorology,  'Rain- 
snow  boundaries,  'Precipitation,  'Boundary  proc- 
esses, 'Model  studies,  'Precipitation  rate,  Atmos- 
phere Mathematical  study,  Mathematical  equa- 
tions, Mathematical  models,  Boundaries,  Boundary 
conditions,  Snowfiakes,  Temperature  gradient 
Relative  humidity,  Humidity,  Numerical  analysis' 
Prediction.  ' 

A  rain/snow  boundary  moves  towards  the  adja- 
cent rain  region  owing  to  the  progressive  cooling 
of  the  atmosphere  caused  by  melting  snow.  The 
dependence  of  the  width  and  speed  of  the  bounda- 
ry on  the  initial  lapse  rate,  the  size  of  the  largest 
snowflake,  the  snowflake  density,  the  precipitation 
rate,  and  on  the  horizontal  temperature  gradient  is 
determined  using  a  numerical  model.  The  depend- 
ence on  relative  humidity  is  explained  quantitative- 
ly. The  results  from  these  calculations  predict 
speeds  of  about  0.5  meters/second  and  widths  of 
about  10  kilometers  after  2  days  using  reasonable 
values  of  the  governing  parameters  in  a  precipita- 
tion rate  of  1  millimeter/hour.  (Author's  abstract) 


SPATIAL  AND  TEMPORAL  ANALYSIS  OF 
«H,Ex^?,CENT  DROUGHT  IN  THE  SUMMER 
RAINFALL  REGION  OF  SOUTHERN  AFRICA, 

Natal    Univ.,     Pietermaritzburg    (South    Africa) 

Dept.  of  Agricultural  Engineering. 

M.  C.  Dent,  R.  E.  Schulze,  H.  M.  M.  Wills,  and  S 

D.  Lynch. 

Water  S.  A.  WASADV,  Vol.  13,  No    1    p  37-42 

January  1987.  9  fig,  2  tab,  22  ref. 

Descriptors:  'Drought,  'Data  interpretation,  'Sta- 
tistical analysis,  'Rainfall,  'Temporal  distribution 
Spatial  distribution,  Economic  aspects,  Graphical 
methods. 

A  technique  was  developed  to  depict  spatially  the 
extent,  relative  severity  and  location  of  the  areas 
most  affected  by  the  drought  in  the  period  ending 
\^P'  Th,S  form  of  ana|ysis  (using  data  from 
2400  long  term  rainfall  stations)  showed  that  large 
parts  of  the  country  were  severely  affected  in  the 
recent  drought.  However,  it  was  also  apparent  that 
m  many  parts  of  the  country  the  summer  rainfall 
totals  for  this  period  were  considerably  higher  than 
the  lowest  on  record.  It  is  necessary  to  have  a 
comprehensive  distribution  of  rainfall  stations  in 
order  to  properly  assess  the  spatial  extent  of  a 
drought.  Large-scale  extrapolation  from  a  small 
and  scattered  base  of  stations  can  lead  to  gross 
errors  in  the  spatial  assessment.  Of  particular  con- 
cern in  this  regard  is  the  analysis  which  precedes 
the  allocation  of  drought  aid  to  agriculture.  Final- 
ly, it  must  be  stressed  that  it  is  by  no  means  certain 
that  the  drought  of  the  1980's  has  been  broken  by 
the  relatively  good  rains  which  fell  in  the  summer 
of  1984/85.  (Airone-PTT) 
W87-07153 


ISOTOPIC  EVIDENCE  FOR  CLIMATIC  IN- 
FLUENCE ON  ALLUVIAL-FAN  DEVELOP- 
MENT IN  DEATH  VALLEY,  CALIFORNIA, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2J 
W87-07159 


USE  OF  RADAR  FOR  PRECIPITATION  MEAS- 
UREMENTS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Meteorology. 

G.  L.  Huebner. 

IN:    Hydrological    Forecasting,   John    Wiley   and 

Sons,  New  York,  New  York,  1985.  p  77-100,  8  fig 

1 1  ref. 


WATER  CYCLE— Field  2 


Descriptors:  'Radar,  'Precipitation,  'Remote  sens- 
ing, 'Rainfall  rates,  'Measuring  instruments,  Rain- 
fall intensity.  Precipitation  intensity. 

Of  the  many  techniques  in  use  to  determine  rainfall 
patterns  as  well  as  integrated  total  rainfall,  radar 
instrumentation  is  the  most  preferred.  Its  ability  to 
give  spatial  coverage  of  instantaneous  precipitation 
rates  is  only  exceed  by  new  techniques  that  enable 
spatial  averaging,  coupled  with  temporal  integra- 
tions, to  give  true  totals  for  selected  areas.  It  must 
be  realized  that  radar  presentations  are  depictions 
of  instantaneous  back-scattered  microwave  energy 
that  relate  to  the  numbers  and  sizes  of  water  or  ice 
scatterers  within  the  radar-sampled  volume.  The 
amount  of  back-scattered  energy  is  related  to  the 
precipitation  rate  for  each  resolution  element  in  the 
radar  presentation.  Because  of  this  an  instantaneous 
radar  rainfall  rate  can,  of  course,  differ  from  a  like 
volume  only  one  sample  away  by  several  orders  of 
magnitude.  This  may  be  due  simply  to  the  non- 
homogeneity  of  rainfall  or  to  incomplete  filling  of 
the  sampled  volume  by  scatters.  Hydrologists  are 
usually  interested  in  the  integrated  precipitation  for 
an  area  over  a  particular  time  period.  It  is  for  this 
reason  that  it  is  stressed  in  this  chapter  that  the 
radar  returns  be  digitized,  and  computer-aided  in- 
tegrations be  performed  either  later  or  in  near  real 
time.  Errors  due  to  attenuation  will  be  discussed 
and  the  chapter  includes  illustrations  of  drastic 
attenuation  caused  by  the  extreme  wavelength  de- 
pendence. In  addition  the  chapter  will  present  a 
technique  to  compensate  for  simple  attenuation 
due  to  an  intervening  rain  cell.  Radar  is  a  very 
useful  tool  but,  like  all  such  items,  must  be  handled 
knowingly.  It  is  no  panacea  for  all  precipitation 
determinations.  There  are  certain  to  be  errors,  but 
with  care  much  valuable  information  can  be  ob- 
tained. (See  also  W87-07346)  (Lantz-PTT) 
W87-07350 


IN-CLOUD  PROCESSES  FOR  SULFUR 
TRANSFORMATION  AND  SCAVENGING, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Marine,  Earth  and  Atmospheric  Sciences. 
V.  K.  Saxena. 

Available  from  the  National  Technical  Information 
Center,  Springfield,  Virginia,  22161  as  DE84 
014155.  Price  codes:  A03  in  paper  copy,  and  A01 
in  microfiche.  Final  Report,  June  1,  1984.  Report 
No.  DOE/EV/10498-1.  23  p,  5  fig,  5  tab,  20  ref. 
DOE  Contract  DE-A505-81EV10498. 

Descriptors:  'Acid  rain,  'Scavenging,  'Nuclea- 
tion,  'Cloud  physics,  'Cloud  condensation  nuclei, 
'Sulfur,  Air  pollution,  Water  pollution  sources, 
Aerosols,  Nucleation,  Clouds. 

The  Multi-State  Atmospheric  Power  Production 
Pollution  Study  (MAP3S)  field  data  was  compre- 
hensively analyzed  under  the  proposed  program  to 
determine:  (1)  why  are  cloud  condensation  nuclei 
(CCN)  enriched  in  the  subcloud  layer;  (2)  what 
fraction  of  sulfate  aerosols  burden  in  the  subcloud 
layer  constituted  CCN;  and  (3)  how  effective  is  the 
cloud  nucleation  process  in  accounting  for  the 
sulfate  contents  of  the  cloud  water.  It  was  found 
that  clouds  influence  the  aerosol  dynamics  in  the 
subcloud  layer.  The  large  variations  of  the  CCN 
spectra  observed  directly  below  the  cloud  base 
suggest  that  there  are  particular  regions  near  the 
cloud  base  that  are  favorable  for  accumulation  of 
cloud  active  particles.  These  regions  may  be  areas 
of  local  downdraft  where  converging  air  flow  and 
evaporation  of  droplets  may  account  for  peaks  in 
CCN  concentrations.  Evaporating  clouds  pro- 
duced higher  concentrations  of  CCN  at  smaller 
and  larger  super-saturations  alike.  No  satisfactory 
explanation  of  this  phenomena  yet  exists  although 
modeling  and  experimental  efforts  have  been 
made.  The  data  showed  that  in  only  one  case, 
nucleation  by  subcloud  aerosol  particles  can  ac- 
count for  the  entire  sulfate  content  detected  in  the 
cloud  water  samples.  In  other  cases,  indirect  evi- 
dence indicates  that  processes  other  than  nuclea- 
tion contribute  to  the  sulfate  content  of  the  cloud 
water.  (Author's  abstract) 
W87-07417 


MATHEMATICAL  MODEL  FOR  RAIN  DROP 
DISTRIBUTION  AND  RAINFALL  KINETIC 
ENERGY, 


Hebrew  Univ.,  Rehovoth  (Israel).   Dept.  of  Soil 

and  Water  Sciences. 

Y.  Mualem,  and  S.  Assouline. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No 

2,  p  494-500,  March- April  1986.  8  fig,  2  tab,  27  ref. 

Descriptors:  'Kinetics,  'Model  studies,  'Rainfall 
distribution,  'Soil  erosion,  'Mathematical  models, 
Regression  analysis,  Calibrations,  Rhodesia,  Wash- 
ington, Rainfall,  Prediction. 

An  analytical  function  is  proposed  for  representing 
the  rain  drop  size  distribution.  The  function  can  be 
easily  differentiated  to  yield  the  drop  size  density 
distribution  function  and  allow  two  different  and 
rather  simple  ways  of  fitting  to  measured  data 
either  by  using  the  observed  inflection  point  or  any 
other  two  points  on  the  measured  distribution 
curve.  A  modified  weighted  regression  procedure 
is  developed  for  best  fitting  the  proposed  function 
to  experimental  data.  Using  rain  drop  distributions 
measured  in  Rhodesia  and  in  Washington,  DC,  it 
was  possible  to  calibrate  the  model  for  each  place. 
Analysis  of  the  results  indicates  that  the  depend- 
ence of  the  rain  drop  distributions  upon  the  rainfall 
intensity  can  be  modeled  very  well  for  both  sets  of 
data.  Applying  the  calibrated  model  together  with 
a  continuous  function  of  the  terminal  velocity 
versus  the  drop  size,  it  was  possible  to  predict 
systematically  the  kinetic  energy  per  unit  mass, 
dE/dM,  and  per  unit  time  dE/dt,  as  a  function  of 
rainfall  intensity,  I.  The  predicted  curves  of  dE/ 
dM  differ  significantly  from  the  known  empirical 
functions  that  were  proposed  to  represent  the 
measured  data.  The  deviation  between  the  predict- 
ed curves  of  dE/dt  versus  I  in  Rhodesia  and  Wash- 
ington, DC  is  insignificant  at  low  rainfall  intensity 
but  becomes  noticeable  at  high  values  of  I.  (Au- 
thor's abstract) 
W87-07457 


LOW-  AND  MIDLEVEL  CLOUD  ANALYSIS 
USING  NIGHTTIME  MULTISPECTRAL  IM- 
AGERY, 

Air  Force  Geophysics  Lab.,  Hanscom  AFB,  MA. 
For  primary  bibliographic  entry  see  Field  7B. 
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RELATIONSHIP  BETWEEN  DECREASED 
TEMPERATURE  RANGE  AND  PRECIPITA- 
TION TRENDS  IN  THE  UNITED  STATES  AND 
CANADA,  1941-80, 

National  Climatic  Center,  Asheville,  NC. 

T.  R.  Karl,  G.  Kukla,  and  J.  Gavin. 

Journal    of   Climate    and    Applied    Meteorology 

JCAMEJ,  Vol.  25,  No.  12,  p  1878-1886,  December 

1986.  2  fig,  3  tab,  20  ref.  DOE  Grant  DE-FG02- 

85ER60372. 

Descriptors:  'Precipitation  trends,  'Climatology, 
'Temperature  effects,  United  States,  Canada, 
Monte  Carlo  method,  Rainfall,  Temperature, 
North  America. 

Previous  work  has  shown  significant  decreases  of 
the  diurnal  temperature  range  (1941-80)  across  a 
network  of  130  stations  in  the  United  States  and 
Canada.  In  the  present  study,  changes  in  monthly 
total  precipitation  at  these  same  stations  were  relat- 
ed to  the  decrease  in  temperature  range  using 
various  Monte  Carlo  tests.  These  tests  indicate  that 
factors  other  than  those  related  to  precipitation 
contributed  to  the  decrease  of  daily  temperature 
range.  Further  study  of  the  mechanisms  responsi- 
ble for  the  decreased  temperature  range  is  warrant- 
ed, based  on  these  results.  The  decreased  range 
may  be  one  of  the  few  pieces  of  evidence  available 
in  North  America  that  is  consistent  with  potential 
impacts  of  increased  greenhouse  gases  and/or  an- 
thropogenic aerosols.  (Author's  abstract) 
W87-07506 


POTENTIAL  URBAN  EFFECTS  ON  PRECIPI- 
TATION IN  THE  WINTER  AND  TRANSITION 
SEASONS  AT  ST.  LOUIS,  MISSOURI, 

Illinois  State  Water  Survey  Div.,  Champaign.  Cli- 
matology and  Meteorology  Section. 
For  primary  bibliographic  entry  see  Field  4C. 

W87-07507 


Precipitation — Group  2B 

AEROSOLS  IN  POLLUTED  VERSUS  NON- 
POLLUTED  AIR  MASSES:  LONG-RANGE 
TRANSPORT  AND  EFFECTS  ON  CLOUDS, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Boulder,  CO.  Environmental  Research  Labs. 
R.  F.  Pueschel,  C.  C.  Van  Valin,  R.  C.  Castillo,  J. 
A.  Kadlecek,  and  E.  Ganor. 

Journal  of  Climate  and  Applied  Meteorology 
JCAMEJ,  Vol.  25,  No.  12,  p  1908-1917,  December 
1986.  3  fig,  6  tab,  20  ref. 

Descriptors:  'Cloud  physics,  'Cloud  chemistry, 
'Aerosols,  'Path  of  pollutants,  'Air  pollution, 
'Acid  rain,  New  York,  Transport,  Clouds,  Case 
studies,  Nitrates,  Sulfates,  Ammonium,  Ions. 

To  assess  the  influence  of  anthropogenic  aerosols 
on  the  physics  and  chemistry  of  clouds  in  the 
northeastern  United  States,  aerosol  and  cloud-drop 
size  distributions,  elemental  composition  of  aero- 
sols as  a  function  of  size,  and  ionic  content  of  cloud 
water  were  measured  on  Whiteface  Mountain, 
New  York,  during  the  summers  of  1981  and  1982. 
In  several  case  studies,  the  data  were  cross-corre- 
lated with  different  air  mass  types-background 
continental,  polluted  continental,  and  maritime- 
that  were  advected  to  the  sampling  site.  The  re- 
sults are  the  following:  (i)  Anthropogenic  sources 
hundreds  of  kilometers  upwind  cause  the  small- 
particle  (accumulation)  mode  number  to  increase 
from  hundreds  to  thousands  per  cubic  centimeter 
and  the  mass  loading  to  increase  from  a  few  to 
several  tens  of  micrograms  per  cubic  meter,  mostly 
in  the  form  of  sulfur  aerosols,  (ii)  A  significant 
fraction  of  anthropogenic  sulfur  aerosols  appears 
to  act  as  cloud  condensation  nuclei  (CCN)  to  affect 
the  cloud  drop  concentration,  (iii)  Clouds  in  Atlan- 
tic maritime  air  masses  have  cloud  drop  spectra 
that  are  markedly  different  from  those  measured  in 
continental  clouds.  The  drop  concentration  is  sig- 
nificantly lower,  and  the  drop  size  spectra  are 
heavily  skewed  toward  large  drops,  (iv)  Effects  of 
anthropogenic  pollutants  on  cloud  water  ionic 
composition  are  an  increase  of  nitrate  by  a  factor 
of  50,  an  increase  of  sulfate  by  more  than  one  order 
of  magnitude,  and  an  increase  of  ammonium  ion  by 
a  factor  of  7.  The  net  effect  of  the  changes  in  ionic 
concentrations  is  an  increase  in  cloud  water  acidi- 
ty. An  anion  deficit  even  in  maritime  clouds  sug- 
gest an  unknown,  possibly  biogenic,  source  that 
could  be  responsible  for  a  pH  below  neutral,  which 
is  frequently  observed  in  nonpolluted  clouds.  (Au- 
thor's abstract) 
W87-07508 


EVALUATING  PRECIPITATION  MODIFICA- 
TION UNDER  DROUGHT  CONDITIONS  FOR 
UTAH  AGRICULTURE, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Agricul- 
tural and  Resource  Economics. 
For  primary  bibliographic  entry  see  Field  3B. 
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FURTHER  EXPLORATORY  ANALYSIS  OF 
THE  BRIDGER  RANGE  WINTER  CLOUD 
SEEDING  EXPERIMENT, 

Bureau  of  Reclamation,  Montrose,  CO. 

For  primary  bibliographic  entry  see  Field  3B. 
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AIRCRAFT  OBSERVATIONS  OF  TRANSPORT 
AND  DIFFUSION  IN  CUMULUS  CLOUDS, 

North  Dakota  Univ.,  Grand  Forks. 

For  primary  bibliographic  entry  see  Field  3B. 

W87-07511 


METHOD  FOR  COUPLING  A  PARAMETERI- 
ZATION OF  THE  PLANETARY  BOUNDARY 
LAYER  WITH  A  HYDROLOGIC  MODEL, 

Connecticut  Univ.,  Storrs.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7C. 
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URBAN-RELATED    NOCTURNAL    RAINFALL 
ANOMALY  AT  ST.  LOUIS, 

Illinois  State  Water  Survey  Div.,  Champaign.  Cli- 


Field  2— WATER  CYCLE 


Group  2B— Precipitation 

matology  and  Meteorology  Section. 
S.  A.  Changnon,  and  F.  A.  Huff. 
^UAr^L°f,,<rlimate    and    APPl'ed    Meteorology 
^MoEJ;  Vo1'  25'  No   12>  P  '985-1995,  December 
05502  tab'    '6  rCf'   NSF  Grant  A™83" 

Descriptors:  *Climatology,  » Urban  areas,  ♦Season- 
al variation,  'Rainfall,  Saint  Louis,  Missouri 
Storms,  Clouds,  Convection. 

Studies  during   the   Metropolitan   Meteorological 
Experiment  (METROMEX)  sought  to  define  influ- 
ences of  St.  Louis  on  the  summer  atmosphere  that 
led  to  alterations  in  rainfall.  These  studies  defined 
how  city  influences  caused  an  afternoon  maximum 
of  rainfall  east  of  the  city.  Rain  data  indicated  a 
second  rain  maximum  northeast  of  the  citv  during 
the  2000-2400  CDT  period.  Study  of  this  nocturnal 
maximum  revealed  a  58%  localized  rain  increase 
relative  to  the  mean  rainfall  in  the  5200  sq  km 
network.  The  anomaly  was  present  in  all  summers 
from   1971-1975.  The  northeast  rain  maximum  is 
preceded  by  a  local  increase  beginning  2  h  earlier 
and  30  km   west  over  the  urban-industrial  area 
Most  northeast  anomaly-related  storms  were  found 
to  move  either  from  the  southwest  (from  over  the 
urban  area)  or  from  the  west-northwest  (from  a 
major  industrial  area),  and  to  produce  heavy  rain- 
?'Lra,tes>  19  storms  moved  from  St.  Louis  between 
2100-2400  and  these  produced  69%  of  the  rainfall 
in  the  maximum  rainfall  area.  The  afternoon  and 
nocturnal  maximum  both  occurred  when  the  entire 
area  was  receiving  relatively  heavy  rainfall  indicat- 
ing that  urban  influences  are  most  effective  during 
relatively  heavy  rainfall  conditions.  All  of  the  noc- 
turnal anomaly  rainfall  occurred  with  well-orga- 
nized convective  systems.  The  individual  convec- 
tive  raincells  which  led  to  heavy  rainfall  in  the 
anomaly  typically  began  over  the  urban  industrial 
area  and  ended  in  the  anomaly  area.  The  raincell 
areas,  volumes,  and  intensities  were  much  greater 
than     rural     raincells.     Collectively,     the    results 
strongly  suggest  that  the  nocturnal  anomaly  is  a 
result  of  urban  influences  that  affect  a  few  of  the 
heavier  rain  events.   (See  also  W87-07507)  (Au- 
thor's abstract) 
W87-07513 


NUMERICAL  MODELING  OF  HAILSTONE 
GROWTH.  PART  I:  PRELIMINARY  MODEL 
VERIFICATION  AND  SENSITIVITY  TESTS 

South  Dakota  School  of  Mines  and  Technology 
Rapid  City.  Inst,  of  Atmospheric  Sciences 
R.  D.  Farley,  and  H.  D.  Orville. 
T??!f^T0L9^?te  and  APPlied  Meteorology 
{o^  mVVol,25,,N°  12'  P  2°14-2035,  December 
1986.  10  fig,  2  tab,  58  ref.  NSF  Grants  ATM- 
7916147,  ATM-831 1548,  ATM-8516940  and  ATM- 

NCARS501?AR    C°ntraCt    C76°°    Subco"tra« 

Descriptors:  'Model  studies,  *Hail,  *Numerical 
simulation,  'Clouds,  'Climatology,  'Ice,  Simula- 
tion, Calibrations,  Cloud  seeding,  Rainfall. 

A  model  is  described  in  which  cloud  water  cloud 
ice  and  rain  are  treated  via  standard  parameteriza- 
tion techniques.  The  precipitating  ice  field  is  dis- 
cretized  into  20  logarithmically  spaced  size  catego- 
ries which  evolve  in  the  time-dependent  dynamic 
framework.  Growth  of  ice  particles  is  based  on 
wet  and  dry  growth  concepts  applied  to  the  con- 
tinuous accretion  process.  The  model  was  used  to 
simulate  a  severe  supercellular  hailstorm  from  the 
National  Hail  Research  Experiment.  The  simula- 
tions indicate  many  areas  of  agreement  between 
the  model  results  and  observations  including  the 
characteristic  sloping  updraft  and  moving  gust 
front,  the  rounded  dome  cloud  top,  the  radar  over- 
hang, and  the  intense  precipitation  cascade  Not 
properly  simulated  were  the  persistent  bounded 
weak  echo  region  and  the  high  concentrations  of 
giant  hail  and  associated  high  radar  reflectivity 
values.  The  model  results  were  also  compared  to 
and  are  consistent  with  aircraft  measurements  of 
the  thermodynamic  structure  of  the  subcloud 
region,  and  the  basic  internal  structure  of  hail- 
storms. Recirculation  of  hail  embryos  from  the 
forward  overhang  back  down  into  the  leading 
edge  or  the  sloping  updraft  was  important  to  hail 
production  according  to  both  the  observations  and 


the  model  results.  The  overall  effect  of  the  cloud 
seeding,  although  dependent  on  the  magnitude  and 
duration  of  the  seeding,  was  quite  similar  in  all 
cases.  The  primary  seeding  effect  was  the  creation 
of  more  small  ice  particles,  most  of  which  were 
carried  aloft  into  the  anvil.  Dynamic  effects  in- 
duced by  the  seeding  were  generally  insignificant 
fn  all  seeded  cases  the  amount  of  hail  at  the  surface 
was  reduced,  although  the  undesirable  response  of 
W87e075Ci4rainfa11  a'SO  reSU,ted-  Author's  abstract) 


DETERIORATION     OF     MARBLE     STRUC- 
TURES: THE  ROLE  OF  ACID  RAIN 

State  Univ.  of  New  York  at  Albany.  Atmospheric 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  5C. 
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RAINFALL'S  THE  GAME,  EDUCATION'S  THE 
AIM, 

South  Dakota  State  Univ.,  Brookings. 

R.  Keen. 

Journal  of  Soil  and  Water  Conservation  JWSCA3 

1986  4I'    N°'    5'   P   311"313'   September-October 

Descriptors.     'Rainfall     simulators,     'Education 
Water  conservation,   'Soil  erosion,   'Sedimenta- 
tion, 'Iowa,  Erosion,  Erosion  control,  Crop  pro- 
duction, Runoff,  Administrative  agencies. 

Agricultural  Engineer  John  Laflen  of  the  USDA 
Agricultural  Research  Service  in  Ames,  Iowa  has 
developed  a  portable  rainfall  simulator  as  a  tool  for 
conservation  education.  The  device  helps  demon- 
strate how  crop  residues  left  on  a  field  can  reduce 
soil  erosion.  Water  from  two  overhead  nozzles 
falls  onto  three  tilted  soil  pans  representing  differ- 
ent field  conditions:  meadow,  no  tillage,  and  con- 
ventional tillage.  By  observing  the  obvious  differ- 
ences in  sediment  levels  in  the  three  runoffs,  on- 
lookers can  easily  understand  soil  erosion  process- 
es. Despite  its  simplicity,  the  unit  is  remarkably 
accurate,  closely  replicating  natural  rainfall  in  drop 
size,  velocity,  and  impact  energy.  Design  and  oper- 
ating specifications  are  described.  (Author's  ab- 
stract) 
W87-07561 


CHEMICAL  RESPONSE  OF  SOIL  LEACHATE 
TO  ALTERNATIVE  APPROACHES  TO  EXPER- 
IMENTAL ACIDIFICATION, 

Maine  Univ.  at  Orono.  Dept.  of  Plant  and  Soil 

sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
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PRECIPITATION   PRODUCTION   IN   THREE 
ALBERTA  THUNDERSTORMS, 

McGilI  Univ.,  Montreal  (Quebec).  Dept.  of  Mete- 
orology. 

R.  R.  Rogers,  and  N.  K.  Sakellariou. 
Atmosphere-Ocean  ATOCDA,  Vol    24    No    2    d 
145-168,  June  1986.  10  fig,  2  tab,  26  ref.  '     ' 

Descriptors:   'Alberta,    'Precipitation   rate,   'Pre- 
cipitation   intensity,     'Rainfall,     'Thunderstorms, 
Radar   'Hydrologic  budget,  Storms,  Clouds,  Ice, 
Hail,  Mathematical  analysis. 

Radar  reflectivity  patterns  of  three  large,  long- 
lasting  Alberta  thunderstorms  were  analyzed  to 
determine  precipitation  content  and  outflow  rate  as 
functions  of  time.  These  quantities  were  then  used 
to  calculate  the  rate  at  which  precipitation  is  gen- 
erated and  the  characteristic  time  of  the  precipita- 
tion process  as  functions  of  time.  The  maximum 
hourly-average  precipitation  content  was  approxi- 
mately 0.5  Tg  for  one  storm  (Storm  A)  and  1  Tg 
for  each  of  the  other  two.  The  maximum  hourly 
average  outflow  rate  was  approximately  0  5  Gg/s 
for  Storm  A  and  0.8  Gg/s  for  the  others.  Each 
storm  had  two  fairly  well  defined  periods  of  peak 
precipitation  production  lasting  about  half  an  hour 
and  separated  by  about  45  min.  The  characteristic 
time,  defined  as  the  ratio  of  the  instantaneous  pre- 
cipitation content  to  the  outflow  rate,  was  some- 
what longer  on  the  average  for  one  storm  than  for 


the  other  two,  but  in  no  case  was  far  from  20  min 
which  is  approximately  the  time  required  for  rain 
to  develop  in  cumulonimbus  clouds  The  total 
amounts  of  rain  produced  by  the  three  storms 
ranged  from  4  to  7  Tg.  The  generation  rates  and 
cumulative  amounts  of  rain  observed  in  the  three 
storms  are  slightly  smaller  than  most  previous  esti- 
mates for  thunderstorms.  However,  it  is  concluded 
that  the  agreement  is  surprisingly  close,  consider- 
ing the  different  techniques  that  were  used  over 
the  years  and  the  potential  for  error  in  the  esti- 
mates. (Author's  abstract) 
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2C.  Snow,  Ice,  and  Frost 

COMPARATIVE  SNOW  ACCUMULATION 
AND  MELT  DURING  RAINFALl/lN  FOREST 
ED  AND  CLEAR-CUT  PLOTS  IN  THE  WEST- 
ERN CASCADES  OF  OREGON 

Oregon  State  Univ.,  Corvallis.  School  of  Forestry 

S.  N.  Berns,  and  R.  D.  Harr. 

Water  Resources  Research   WRERAQ    Vol    23 

nQr^PtP5"142c:  January  1987  3  fig>  2  ta>>.  2»  «L 
usua  r-orest  Service  Supplement  PNW-81-310. 

Descriptors:  'Snow  accumulation,  'Forests 
'Snowmelt,  'Rainfall,  'Cascade  Range,  Oregon' 
Vegetation,  Energy,  Canopy,  Runoff,  Winds,  Heat 
transfer. 

Snow  accumulation  was  compared  between  forest- 
ed and  clear-cut  plots  in  the  transient  snow  zone  of 
the  western  Cascade  Range  of  Oregon,  and  meas- 
ured snowmelt  in  both  plots  was  compared  to  melt 
predicted  by  energy  balance  analyses.  The  absence 
of  forest  vegetation  affected  both  snow  accumula- 
tion and  amount  of  energy  available  for  melt 
during  rainfall.  Because  intercepted  snow  melted  in 
the  forest  canopy  and  reached  the  ground  as 
meltwater,  water  equivalents  in  the  clear-cut  plot 
were  commonly  2-3  times  greater  than  those  in  the 
forested  plot.  During  the  largest  rain-on-snow 
event  of  the  study,  measured  water  outflow  (rain 
plus  snowmelt)  in  the  clear-cut  plot  was  21% 
greater  than  in  the  forested  plot.  Estimates  made 
from  microchmatological  data  show  that  during 
the  common  period  of  melt,  total  energy  available 
in  the  clear-cut  plot  was  40%  greater  than  that  in 
the  forested  plot.  Because  of  greater  wind  speed  in 
the  clear-cut  plot,  combined  sensible  and  latent 
heat  transfers  in  the  clear-cut  plot  were  nearly 
Vziomt  °f  the  foreSted  plot  (Author's  abstract) 


WETLANDS    INVESTIGATIONS    ON    AKERS 
RANCH  IN  BIG  VALLEY,  CALIFORNIA 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
D.  R.  Sanders,  E.  J.  Clairain,  R.  F.  Theriot,  and  P 
H.  Jones. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161as  ADA  177297 
Price  codes:  A04-PC  in  papercopy,  A01-MF  in 
microfiche.  Miscellaneous  Paper  D-86-7  Decem- 
ber 1986.  Final  Report.  68  p,  6  fig,  5  tab,  23  ref  4 
append. 

Descriptors:  'Wetlands,  'Akers  Ranch,  'Califor- 
nia, 'Environmental  effects.  Vegetation,  Irrigation 
Water  use,  Wildlife  habitats,  Groundwater,  Fisher- 
ies, Agriculture. 

This  study  involved  delineation  and  evaluation  of 
wetlands,  a  survey  of  previous  farming  activities 
and  assessment  of  impacts  of  a  proposed  land  de- 
velopment plan  on  the  Robert  W.  Akers  ranch  in 
northeastern  California.  Results  of  the  study  were 
used  by  SPK  to  support  litigation  in  which  the 
property  owner  allegedly  violated  provision  of 
Section  404  of  the  Clean  Water  Act  of  1977.  The 
first  task  was  to  delineate  natural  wetlands  occur- 
ring on  the  9,600-acre  ranch.  A  combination  of 
transects  and  perimeter  wetland  boundary  sam- 
pling was  used.  Natural  wetlands  occurred  on 
2,889  acres  of  property.  Other  portions  of  the 
property  were  found  to  support  wetland  vegeta- 
tion, existing  due  to  a  long-standing  irrigation  prac- 
tice. However,  soils  in  these  areas  did  not  exhibit 
hydnc  characteristics,   and   such  areas  were  not 
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considered  to  be  wetlands.  Independent  hydrolog- 
ic  analyses  of  gaging  station  data  closely  correlated 
with  the  wetland  boundary  developed  from  field 
sampling.  Task  II  consisted  of  an  assessment  of  the 
functions  and  values  of  the  natural  wetlands.  Re- 
sults indicated  that  the  wetlands  on  the  property 
rated  (a)  high  for  wildlife  habitat  (especially  for 
waterfowl  and  other  water-dependent  birds), 
shoreline  anchoring  and  sediment  trapping,  and 
long-term  nutrient  retention;  (b)  moderate  for  food 
chain  support,  groundwater  discharge,  and  flood 
storage  and  desynchronization;  and  (c)  low  for 
fisheries  habitat,  groundwater  recharge,  and  all 
active  recreation  functions.  Of  special  significance 
was  use  of  the  wetlands  by  certain  rare  and/or 
endangered  species.  Task  III  involved  a  survey  of 
previous  farming  activities  on  the  property.  Inter- 
views with  a  number  of  local  residents  revealed 
that  the  wetlands  have  been  used  only  for  produc- 
tion of  native  marsh  hay  and  grazing  by  cattle.  Soil 
tillage  has  been  restricted  to  nonwetland  portions 
of  the  property.  Task  IV  consisted  of  an  assess- 
ment of  the  impacts  of  a  proposed  land  develop- 
ment plan.  The  assessment  revealed  that  the  pro- 
posed activities  would  result  in  the  destruction  of 
virtually  all  wetlands  on  the  property,  and  all 
functions  currently  provided  by  the  wetlands 
would  be  lost.  (Author's  abstract) 
W87-07034 


WIDTH   AND   MOTION   OF   A   RAIN/SNOW 
BOUNDARY, 

Atmospheric   Environment    Service,    Downsview 

(Ontario). 

For  primary  bibliographic  entry  see  Field  2B. 

W87-07114 


STABLE  ISOTOPE  COMPOSITIONS  OF 
FOSSIL  MOLLUSKS  FROM  SOUTHERN  CALI- 
FORNIA: EVIDENCE  FOR  A  COOL  LAST  IN- 
TERGLACIAL  OCEAN, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-07161 


SNOW  AND  ICE, 

Institute  of  Hydrology,  Wallingford  (England). 
E.  M.  Morris. 

IN:  Hydrological  Forecasting,  John  Wiley  and 
Sons,  New  York,  New  York,  1985.  p  153-182,  2 
fig,  3  tab,  84  ref. 

Descriptors:  *Snow,  *Ice,  *Forecasting,  •Hydro- 
logic  properties,  *Hydrologic  models,  *Model 
studies,  Flooding,  Reservoir  operation,  Arid  lands, 
Soil  water,  Evapotranspiration,  Snowmelt. 

Hydrological  forecasting  methods  for  areas  which 
are  covered  by  ice  and/or  snow  are  described. 
There  are  a  wide  range  of  direct  and  indirect 
applications  for  such  models.  For  example:  (1) 
estimates  of  seasonal  flood  risk  are  required  to  plan 
engineering  work  on  rivers  and  to  determine  rocks 
to  crops  grown  on  the  flood  plain.  In  many  parts 
of  the  northern  hemisphere  the  risk  of  flooding  is 
increased  by  snowmelt  of  precipitation  as  cold 
snow  earlier  in  the  season.  Models  of  the  accumu- 
lation and  subsequent  melt  of  snow  cover  in  a 
catchment  help  in  the  assessment  of  the  risk  of 
snowmelt  floods;  (2)  although  reservoir  manage- 
ment policies  are  designed  to  meed  long-term  ob- 
jectives, short-term  transient  events  such  as  spring 
snowmelt  can  have  a  major  effect  on  the  choice  of 
long-term  operating  rules,  especially  for  small  res- 
ervoirs in  the  mountains.  Hence  real-time  forecast- 
ing models  with  a  snowmelt  component  are 
needed;  (3)  in  arid  regions  bordered  by  high  moun- 
tains (for  example  in  Iran  and  northern  India) 
snowmelt  runoff  is  used  for  irrigation.  Snow 
models  may  be  used  to  estimate  the  volume  of 
water  stored  in  the  mountain  catchment  and  when 
it  will  be  available  for  use  in  the  plains;  (4)  the  soil 
status  at  the  end  of  winter  is  important  for  agricul- 
ture and  the  construction  industry.  Detailed 
models  of  snowmelt  processes  allow  the  water  and 
heat  inputs  to  a  soil  covered  by  snow  to  be  calcu- 
lated. In  particular,  the  distribution  of  permafrost 
may  be  estimated;  (5)  variation  in  the  amount  of 
water  lost  by  interception  and  evapotranspiration 
is  an  important  effect  on  land-use  change.  Process- 


based  models  allow  these  losses  to  be  estimated 
when  part  of  the  annual  precipitation  falls  as  snow; 
(6)  the  global  climate  is  strongly  influenced  by 
high  albedo  areas  of  snow  and  sea  ice.  Thus  calcu- 
lations of  snow  cover  extent  form  an  important 
part  of  general  climatological  forecasting  models. 
The  basic  principles  of  snowmelt  forecasting  are 
best  explained  by  describing  first  the  point  site 
models  which  allow  snowmelt  to  be  calculated  at  a 
particular  site  and  then  the  catchment  models 
which  are  used  to  predict  streamflow  from  snow- 
melt over  a  wide  area.  (See  also  W87-07346) 
(Lantz-PTT) 
W87-07353 


TILLAGE-RESIDUE  EFFECTS  ON  SNOW 
COVER,  SOIL  WATER,  TEMPERATURE  AND 
FROST, 

Agricultural  Research  Service,  Morris,  MN. 

For   primary   bibliographic   entry   see   Field   2G 

W87-07454 


NUMERICAL  MODELING  OF  HAILSTONE 
GROWTH.  PART  I:  PRELIMINARY  MODEL 
VERIFICATION  AND  SENSITIVITY  TESTS, 

South  Dakota  School  of  Mines  and  Technology, 
Rapid  City.  Inst,  of  Atmospheric  Sciences. 
For  primary  bibliographic  entry  see  Field  2B 
W87-07514 
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RESPONSE  OF  TEN  CORN  CULTIVARS  TO 
FLOODING, 

Agricultural    Research    Service,    Columbus,    OH. 

Soil  Drainage  Research  Unit. 

N.  R.  Fausey,  T.  T.  VanToai,  and  M.  B. 

McDonald. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  28,  No. 

6,  p  1794-1797,  November-December  1985.  2  fig,  4 

tab,  16  ref. 

Descriptors:  *Flooding,  "Corn,  *Plant  growth, 
♦Field  tests,  "Irrigation  effects,  Crop  yield,  Hy- 
brids, Cultivars,  Accumulation,  Growth,  Nutrients, 
Heavy  metals,  Temperature,  Seedlings. 

Emergence,  growth  and  mineral  uptake  of  five 
inbred  and  five  hybrid  corn  cultivars  when  flooded 
for  0,  2,  4  or  6  days  at  the  pregermination  and  the 
4-5  leaf  seedling  growth  stages  was  determined. 
Emergence  following  pregermination  flooding  was 
determined  under  laboratory  and  field  conditions 
at  cold  and  warm  temperatures  during  flooding. 
Growth  and  mineral  uptake  were  determined  for 
seedlings  growing  in  the  field  and  flooded  at  warm 
temperatures.  Emergence  percentage  decreased  as 
flooding  duration  and  temperature  increased 
during  flooding.  Dry  matter  per  plant  was  reduced 
as  flooding  duration  increased.  Hybrid  cultivars 
were  more  susceptible  to  flooding  than  inbred  cul- 
tivars at  both  growth  stages.  The  concentration  of 
N,  P,  Ca,  Mg  and  Cu  in  the  plant  decreased  while 
Fe,  Al,  and  Na  increased  with  increased  flooding. 
Potassium  concentration  peaked  at  2  days  of  flood- 
ing then  decreased,  while  Mn  and  Zn  showed  a 
reversed  trend.  (Author's  abstract) 
W87-06640 
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Descriptors:  'Mathematical  equations,  'Hydrolog- 
ic  budget,  *  Water  yield,  'Watersheds,  'Blaney- 
Criddle  approach,  'Evapotranspiration,  Water  use, 
Land  use,  Drainage  area,  Prediction,  Estimating, 
Agricultural  watersheds,  Agriculture. 


AUTOMATED  SYSTEM  FOR  MEASUREMENT 
OF  EVAPOTRANSPIRATION  FROM  CLOSED 
ENVIRONMENTAL  GROWTH  CHAMBERS, 

Agricultural  Research  Service,  Mississippi  State, 

MS. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-06645 


WATERSHED  EVAPOTRANSPIRATION  PRE- 
DICTION USING  THE  BLANEY-CRIDDLE  AP- 
PROACH, 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Center. 
R.  G.  Williams. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  28,  No. 
6,  p  1856-1859,  1866,  November-December  1985.  4 
fig,  6  tab,  14  ref. 


Estimates  of  water  yield  from  predominantly  agri- 
cultural land  use  watersheds  are  often  the  concern 
of  watershed  managers.  Water  yield  is  simply  the 
residual  of  water  inputs  after  system  water  de- 
mands have  been  met.  However  simple  the  con- 
cept of  water  yield,  accurate  estimates  are  difficult 
to  obtain  for  ungaged  areas.  The  Blaney-Criddle 
approach  was  applied  to  produce  a  watershed- 
scale  estimate  of  evapotranspiration.  The  applica- 
tion was  tested  on  seven  Coastal  Plain  watersheds 
ranging  in  size  from  15.7  to  334.3  sq  km  with 
mixed  forest,  crop,  and  pasture  use.  Seasonal  and 
annual  empirical  consumptive  use  coefficients  are 
presented  for  the  test  drainage  areas.  Also,  the 
consumptive  use  coefficients  were  related  to  per- 
centages of  open  water  and  open  water/wetlands. 
Results  indicate  that  this  application  explains  in 
excess  of  98%  of  the  observed  variation  in  annual 
and  seasonal  watershed  evapotranspiration.  (Alex- 
ander-PTT) 
W87-06650 


HYDROPHYSICAL  MODIFICATION  OF  A 
SANDY  SOIL  AND  ITS  EFFECT  ON  EVAPO- 
RATION, 

Guelph  Univ.  (Ontario).  Dept.  of  Land  Resource 

Science. 

R.  M.  El-Asswad,  and  P.  H.  Groenevelt. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  28,  No. 

6,  p  1927-1932,  November-December  1985.  6  fig,  3 

tab,  18  ref. 

Descriptors:  'Evaporation,  'Soil  properties,  'Sur- 
face sealing,  'Land  disposal,  'Manure,  Permeabil- 
ity coefficient,  Penetration  coefficient,  Soil  col- 
umns, Animal  wastes. 

A  study  was  conducted  to  investigate  the  influence 
of  surface  treatments  on  evaporation  from  a  sandy 
soil.  Four  treatments  were  included:  Control,  0.5 
kg/sq  m  of  solid  manure  (applied  in  liquid  form), 
1%  polyvinyl  alcohol  (2  L/sq  m),  and  1%  polyvi- 
nyl acetate  (2  L/sq  m)  applied  to  the  surface  of  soil 
columns.  Evaporation  was  measured  in  a  con- 
trolled chamber.  The  results  indicate  that  liquid 
dairy  cattle  manure  is  the  most  effective  for  reduc- 
ing evaporation  followed  by  polyvinyl  acetate  and 
polyvinyl  alcohol.  All  materials  used  in  the  experi- 
ment increased  the  liquid-soil  contact  angle,  de- 
creased the  unsaturated  hydraulic  conductivity  and 
decreased  the  penetration  coefficient.  Manure  and 
polyvinyl  alcohol  increased  the  saturated  hydraulic 
conductivity,  whereas  polyvinyl  acetate  decreased 
it.  The  magnitude  of  the  evaporation  reduction  is 
attributed  to  the  influence  of  the  different  materials 
on  these  parameters.  (Author's  abstract) 
W87-06662 


SIMULATED  RELATIONSHIPS  BETWEEN 
SPECTRAL  REFLECTANCE,  THERMAL  EMIS- 
SIONS, AND  EVAPOTRANSPIRATION  OF  A 
SOYBEAN  CANOPY, 

San  Diego  State  Univ.,  CA.  Dept.  of  Geography. 
A.  S.  Hope,  D.  E.  Petzold,  S.  N.  Goward,  and  R. 
M.  Ragan. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22  No 
6,   p    1011-1019,   December    1986.    8   fig,   24   ref. 

Descriptors:  'Soybeans,  'Soil-plant-atmosphere  re- 
lationships, 'Evapotranspiration,  'Canopy  reflec- 
tance, 'Model  studies,  'Simulation,  Energy,  Ther- 
mal flux,  Albedo,  Vegetation,  Canopy,  Photosyn- 
thesis, Leaves,  Water  potential,  Temperature. 

A  canopy  reflectance  model  was  incorporated  into 
a  routine  for  simulating  water  and  energy  flows  in 
the  soil-plant-atmosphere  system.  The  reflectance 
model  is  structured  to  calculate  canopy  albedo 
throughout  each  simulation  period  and  to  deter- 
mine spectral  reflectances  at  a  specified  time 
during  the  day.  Spectral  vegetation  indices  are 
then  calculated  from  the  reflectances  and  related 
to  the  evapotranspiration  and  thermal  response  of 
the  canopy.  The  canopy  reflectance  model  was 
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also  used  to  establish  the  photosythetically  active 
radiation  load  at  various  depths  in  the  canopy. 
Stomatal  resistances  were  calculated  using  these 
radiation  values  and  integrated  to  give  the  mini- 
mum canopy  resistance.  Actual  canopy  resistance 
is  obtained  by  adjusting  minimum  canopy  resist- 
ance for  environmental  stresses  such  as  leaf  water 
potential  and  leaf  temperature.  Using  data  for  a 
soybean  canopy,  canopy  evapotranspiration  and 
temperatures  were  simulated  for  a  range  of  leaf 
area  index  values  and  compared  with  the  corre- 
sponding spectral  vegetation  indices.  The  results 
indicate  that  the  normalized  difference  spectral 
index  has  an  inverse  linear  relationship  with 
canopy  temperature,  concurring  with  results  ob- 
tained from  satellite  observations.  The  possibility 
of  using  a  spectral  vegetation  index  and  thermal 
observations  together  to  determine  parameters  for 
surface  moisture  availability  for  evapotranspiration 
was  considered.  (Author's  abstract) 
W87-06693 


MODELLING  CHANGES  IN  FOREST  EVAPO- 
TRANSPIRATION, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

D.  D.  Huff,  and  W.  T.  Swank. 
IN:   Hydrological   Forecasting,   John   Wiley   and 
Sons,  New  York,  New  York,  1985.  p  125-151,  5 
fig,  8  tab,  40  ref. 

Descriptors:  'Evapotranspiration,  *Forest  water- 
sheds, 'Model  studies,  Simulation  analysis,  Com- 
puter models,  Mathematical  models,  BROOK 
WATBAL,  PROSPER,  Streamflow,  Water  yield.' 

The   idea   of  forecasting   evapotranspiration   has 
strong  appeal.  It  is  particularly  attractive  to  those 
who  wish  to  evaluate  the  consequences  of  pro- 
posed land  management  actions  or  possible  trends 
in  climate  (e.g.,  from  elevated  C02  levels)  before  it 
is  too  late  to  avoid  undesired  effects.  Usually,  the 
variable  of  most  interest  is  streamflow  or  water 
yield,  although  some  agricultural  models  focus  on 
estimates  of  plant  or  soil  water  status.  In  any  case, 
water  yield  (or  soil  moisture)  is  determined  by  the 
difference  between   precipitation   and   evapotran- 
spiration. One  discipline  where  such  forecasting 
has  been  attempted  is  forest  hydrology.  At  the 
simplest  level,  regression  models  have  been  devel- 
oped to  predict  changes  in  water  yield  caused  by 
forest  cutting.  This  approach  relates  percentage 
reduction    in    basal    area,    insolation    index,    and 
annual  change  in  streamflow  in  the  southern  Appa- 
lachian region  of  the  United  States.  An  increased 
level  of  complexity  involves  simplified  simulation 
models.  One  is  the  model  BROOK,  which  has  been 
used  to  simulate  changes  in  streamflow  resulting 
from  the  alteration  of  vegetation  cover  type.  Other 
examples  include  PROSPER  and  WATBAL,  the 
Subalpine  Water  Balance  Model.  During  the  study 
the    models    were    used    to   extend    experimental 
catchment  results  from  study  sites  in  regions  across 
the  United  States.  These  extended  results  were 
used  to  develop  a  quantitative  methodology  for 
estimating  changes  in  the  evapotranspiration  as  a 
function   of  leaf  area  index  and  soil  depth.   Al- 
though other  examples  of  evapotranspiration  simu- 
lation models  can  be  found  for  both  forested  and 
agricultural  systems,  the  remainder  of  the  chapter 
is    devoted    to    examination    of    the    PROSPER 
model.  Three  general  topics  are  presented:  discus- 
sion of  the  model  structure  and  individual  compo- 
nents, previous  applications  of  PROSPER  to  stud- 
ies of  the  effects  of  forest  management  practices, 
and  application  of  the  model  to  watershed   13  at 
Coweeta    Hydrologic     Laboratory,     where    data 
spanning  a  15-year  coppice  regrowth  period  fol- 
lowing clear-cutting  are  available.  (See  also  W87- 
07346)  (Lantz-PTT) 
W87-07352 


Descriptors:  *Evapotranspiration,  'Alfalfa,  'Arid 
lands,  Lysimeters,  Climatic  data,  Comparison  stud- 
ies, Seasonal  variation,  Evaporation. 

The  most  common  methods  for  the  estimation  of 
evapotranspiration  (ET)  were  evaluated  under  a 
hot  and  arid  climate,  by  comparing  the  estimates 
obtained,  with  the  actual  ET  from  20  cm  tall,  well 
watered  and  dense  cover  of  alfalfa.  The  reference 
ET  was  measured  with  steel  lysimeters  (2  m  x  2  m 
x  1.25  m  in  size),  installed  at  the  Agricultural 
Research  Station  of  Agriculture  College,  King 
Saud  University  in  Dirab  (near  Riyadh,  Saudi 
Arabia).  The  climatic  data,  needed  for  estimation 
with  the  various  methods,  were  taken  from  the 
meteorological  unit  of  the  Research  Station,  situat- 
ed adjacent  to  the  lysimeters.  It  was  found  that  the 
summer  ET  is  underestimated  by  all  the  methods, 
namely:  Blaney-Criddle  (modified),  Jensen-Haise, 
Turc  and  Hargreaves  methods.  The  winter  ET  is 
underestimated  by  Blaney-Criddle  only,  while  a 
fair  estimate  of  the  winter  ET  is  given  by  the  Turc, 
Hargreaves  and  Jensen-Haise  methods.  Best  esti- 
mates of  ET  are  obtained  with  Jensen-Haise 
method  from  October  to  March.  To  obtain  better 
results  with  these  formulae,  a  new  chart  for  k  sub  c 
values  of  alfalfa  was  prepared  for  use  with  the 
Blaney-Criddle  method  and  improved  coefficients 
were  developed  for  the  Jensen-Haise,  Turc  and 
Hargreaves  methods.  Coefficients  were  also  devel- 
oped for  ET  estimation  with  evaporation  from  'A' 
pan,  under  hot  and  arid  conditions.  (Author's  ab- 
stract) 
W87-07448 


ESTIMATING  POTENTIAL  CROP  EVAPO- 
TRANSPIRATION WITH  MINIMUM  DATA  IN 
ARIZONA, 

Utah    Agricultural    Experiment    Station,    Logan. 

International  Irrigation  Center. 

Z.  A.  Samani,  and  M.  Pessarakli. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No 

2,   p    522-524,   March-April    1986.    2   tab,   9   ref, 

append. 

Descriptors:  'Evapotranspiration,  'Mathematical 
equations,  'Alfalfa,  Comparison  studies,  Equations, 
Estimating,  Evaporation,  Arizona,  Climates,  Per- 
formance evaluation. 

A  method  of  estimating  potential  evapotranspira- 
tion of  reference  crops  using  only  temperature  data 
was  presented  by  Hargreaves  and  Samani.  This 
paper  reports  on  a  comparison  of  this  method  with 
several  other  methods  including  those  of  Har- 
greaves, Jensen-Haise,  modified  Jensen-Haise, 
Penman,  Blaney-Criddle,  and  Pan  evaporation  to 
evaluate  the  suitability  of  this  method  for  climates 
similar  to  Mesa  (Arizona).  It  was  concluded  that 
for  climates  similar  to  Mesa  (Arizona),  Hargreaves 
and  Samini's  equation  can  be  used  to  estimate  the 
monthly  potential  evapotranspiration  of  alfalfa  ref- 
erence crops  with  reasonable  accuracy.  (Author's 
abstract) 
W87-07462 


ESTIMATION  OF  EVAPOTRANSPIRATION 
BY  SOME  EQUATIONS  UNDER  HOT  AND 
ARID  CONDITIONS, 

King  Saud  Univ.,  Riyadh  (Saudi  Arabia).  Dept.  of 

Agricultural  Engineering. 

M.  Saeed. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  29  No 

2,  p  434-438,  March-April  1986.  9  fig,  1  tab,  6  ref. 


MODELING  EVAPOTRANSPIRATION  FROM 
SAGEBRUSH-GRASS  RANGELAND, 

Agricultural  Research  Service,  Boise,  ID   North- 
west Watershed  Research  Center. 
J.  R.  Wight,  C.  L.  Hanson,  and  K.  R.  Cooley. 
Journal  of  Range  Management  JRMGAQ,  Vol  39 
No.  1,  p  81-85,  January  1986.  4  fig,  4  tab,  19  ref. 

Descriptors:  'Model  studies,  'Rangeland  manage- 
ment, 'Evapotranspiration,  'Idaho,  'Sagebrush, 
•Grasses,  'Model  testing,  Phreatophytes,  Moisture 
meters,  Lysimeters,  Soil  water,  Prediction,  Distri- 
bution, Seasonal  distribution,  Hydrologic  budget, 
Available  water,  Soil  properties,  Rainfall. 

Three  models  (CREAMS,  SPAW,  and  ERHYM) 
were  used  to  predict  evapotranspiration  (ET)  from 
a  sagebrush-grass  range  site  in  southwest  Idaho. 
Model-predicted  ET  was  compared  with  ET  meas- 
ured by  a  lysimeter  and  ET  calculated  with  a 
water-balance  equation  using  field-measured  soil 
water  and  precipitation  values.  There  was  general- 
ly good  agreement  between  the  lysimeter  and 
water-balance  calculated  ET  and  between  these 
ET   values   and   model-predicted    ET.    Maximum 


averaged  daily  ET  rates  were  about  2.5  mm  for 
April,  May,  and  June  with  single  day  ET  values 
from  the  lysimeter  as  high  as  5.0  mm.  Although  the 
CREAMS-predicted  ET  rates  were  generally 
higher  than  those  predicted  by  SPAW  and 
ERHYM  or  measured  by  the  water-balanced 
method,  all  three  models  were  functionally  capable 
of  simulating  ET  from  sagebrush-grass  range  sites 
ERHYM  was  the  simplest  of  the  three  models  to 
operate.  (Author's  abstract) 
W87-07574 

2E.  Streamflow  and  Runoff 


TRANSFER     OF     SOIL     SURFACE-APPLIED 
CHEMICALS  TO  RUNOFF, 

Agricultural     Research     Service,     Durant,     OK 
Water  Quality  and  Watershed  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 


EVENT-BASED  PROCEDURE  FOR  ESTIMAT- 
ING MONTHLY  SEDIMENT  YIELDS 

New  York   State  Coll.   of  Agriculture  and   Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
ing. 
For  primary  bibliographic  entry  see  Field  2J. 


TESTS  OF  AN  EXTENSION  TO  INTERNAL 
SEICHES  OF  DEFANTS  PROCEDURE  FOR 
DETERMINATION  OF  SURFACE  SEICHE 
CHARACTERISTICS  IN  REAL  LAKES, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Lab.  d'Hydraulique. 
For  primary  bibliographic  entry  see  Field  2H 
W87-06673 


WIND-INDUCED     INTERNAL    SEICHES     IN 
LAKE  ZURICH  OBSERVED  AND  MODELED, 

Deutsches  Hydrographisches  Inst.,  Hamburg  (Ger- 
many, F.R.).  6 
For  primary  bibliographic  entry  see  Field  2H 
W87-06674 


CURRENTS  IN  LAKE  GENEVA, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Lab.  d'Hydraulique. 
For  primary  bibliographic  entry  see  Field  2H 
W87-06675 


COMPARISON        OF       TRANSFORMATION 
METHODS  FOR  FLOOD  FREQUENCY  ANAL- 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

D.  Jain,  and  V.  P.  Singh. 

Water  Resources  Bulletin  WARBAQ,  Vol  22  No 

6,  p  903-912,  December  1986.  5  fig,  5  tab,  18  ref. 

Descriptors:  'Model  studies,  'Flood  frequency 
'Flood  forecasting,  'SMEMAX,  'Numerical  anal- 
ysis, 'Skewness,  'Kurtosis,  'Statistical  methods, 
Comparison  studies,  Performance  evaluation,  Data 
interpretation,  Distribution,  Transformation. 

The  SMEMAX  transformation,  its  modified  ver- 
sions and  power  transformation  were  applied  to  55 
long-term  records  of  annual  maximum  flood  flows 
tested  previously  for  independence,  homogeneity 
and  completeness.  Even  though  SMEMAX  trans- 
formation reduced  the  coefficient  of  skewness  to 
near  zero  for  flood  data,  their  distribution  was  not 
a  true  normal  distribution.  In  almost  all  cases,  the 
coefficient  of  kurtosis  was  quite  different  from  3.0 
of  the  normal  distribution.  Empirical  criteria 
showed  that  SMEMAX  transformation  performed 
well  only  for  40  (70  percent)  of  the  55  stations 
tested.  Its  performance  level  dropped,  especially 
for  stations  which  had  both  the  coefficient  of 
skewness  and  kurtosis  greater  than  3.0  and  10.0, 
respectively.  Power  transformation  was  generally 
better  in  transforming  the  flood  data  to  a  normal 
distribution.  It  performed  well  for  50  (90  percent) 
of  the  55  stations  tested.  The  coefficient  of  skew- 
ness in  case  of  the  data  transformed  by  power 
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transformation  was  much  closer  to  the  zero  value 
than  in  the  case  of  SMEMAX  transformed  series. 
The  SMEMAX  transformation  and  its  two  modi- 
fied versions  yielded  identical  results  when  flood 
frequency  analysis  was  performed.  Computational- 
ly, all  three  methods  were  equally  simple  and  easy 
to  apply  for  flood  frequency  analysis.  In  some 
cases,  the  coefficient  of  kurtosis  for  the  trans- 
formed distributions  obtained  both  by  SMEMAX 
and  power  transformations  deviated  farther  from 
that  for  the  normal  distribution  than  for  the  parent 
distribution.  (Author's  abstract) 
W87-06683 


SPACE-TIME  MODELING  OF  VECTOR  HY- 
DROLOGIC  SEQUENCES, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Industri- 
al and  Systems  Engineering. 

5.  J.  Deutsch,  and  J.  A.  Ramos. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

6,  p  967-981,  December  1986.  6  fig,  5  tab,  41  ref. 

Descriptors:  'Vector  hydrologic  sequences, 
•Model  studies,  'STARIMA  models,  'Stream 
flow,  'Stochastic  hydrology,  Networks,  Autocor- 
relation, Hydrology. 

Stochastic  modeling  of  vector  hydrologic  se- 
quences was  examined  with  a  general  class  of 
space-time  autoregressive  integrated  moving  aver- 
age (STARIMA)  models.  The  models  describe 
spatial  and  temporal  autocorrelation,  through  de- 
pendent variables  lagged  both  in  space  and  time. 
The  model  structures  incorporate  a  hierarchical 
ordering  scheme  to  map  the  vector  of  observations 
into  a  network  configuration.  The  neighboring 
structure  used  introduces  a  physical/geographical 
hierarchy  to  enable  the  model  identification  proce- 
dures to  assist  in  determining  appropriate  correla- 
tive relationships.  The  three-stage  iterative  space- 
time  model  building  procedure  is  illustrated  using 
average  monthly  streamflow  data  for  a  four-station 
network  of  the  Southeastern  Hydropower  System. 
(Author's  abstract) 
W87-06689 


SEMI-DISTRIBUTED  ADAPTIVE  MODEL 
FOR  REAL-TIME  FLOOD  FORECASTING, 

Consiglio     Nazionale     delle     Ricerche,     Perugia 

(Italy).  1st.  di  Ricerca  per  la  Protezione  Idrogeolo- 

gica  nell'  Italia  Centrale. 

C.  Corradini,  F.  Melone,  and  L.  Ubertini. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No 

6.  p  1031-1038,  December  1986.  7  fig,  2  tab,  17  ref. 

Descriptors:  'Runoff,  'Rainfall,  'Model  studies, 
•Rainfall-runoff  relationships,  'Flood  forecasting, 
Rainfall  intensity,  Basins,  Flow,  Estimating,  Hy- 
drographs,  Model  testing,  Italy,  Prediction. 

A  semi-distributed  deterministic  model  for  real- 
time flood  forecasting  in  large  basins  is  proposed. 
Variability  of  rainfall  and  losses  in  space  is  pre- 
served and  the  effective  rainfall-direct  runoff 
model  segment  based  on  the  Clark  procedure  is 
incorporated.  The  distribution  of  losses  in  space  is 
assumed  to  be  proportional  to  rainfall  intensity  and 
their  evolution  in  time  is  represented  by  the  Phi- 
index;  furthermore,  an  initial  period  without  pro- 
duction of  effective  rainfall  is  considered.  The  first 
estimation  of  losses  and  the  associated  forecasts  of 
flow  are  performed  at  the  time  corresponding  to 
the  first  rise  observed  in  the  hydrograph.  Then  the 
forecasts  of  flow  are  corrected  at  each  subsequent 
time  step  through  the  updating  of  the  Phi-index. 
The  model  was  tested  by  using  rainfall-runoff 
events  observed  on  two  Italian  basins  and  the 
predictions  of  flow  for  lead  times  up  to  six  hours 
agree  reasonably  well  with  the  observations  in 
each  event.  For  example,  for  the  coefficient  of 
persistence,  which  compares  the  model  forecasts 
with  those  generated  by  the  no-model  assumption, 
appreciable  positive  values  were  computed.  In  par- 
ticular, for  the  larger  basin  with  an  area  of  4,147  sq 
km,  the  mean  values  were  0.4,  0.4  and  0.5  for 
forecast  lead  times  of  two  hours,  four  hours  and  six 
hours,  respectively.  Good  performance  of  the 
model  is  also  shown  by  a  comparison  of  its  flow 
predictions  with  those  derived  from  a  unit  hydro- 
graph  based  model.  (Author's  abstract) 
W87-06695 


FOREST    HARVESTING    AND    WATER:    THE 
LAKE  STATES  EXPERIENCE, 

North  Central  Forest  Experiment  Station,  Grand 

Rapids,  MN.  Forestry  Sciences  Lab. 

For  primary  bibliographic  entry  see  Field  4C 

W87-06696 


COMBING  HYDROLOGIC  FORECASTS, 

University  of  Western  Ontario,  London.  Dept.  of 
Statistical  and  Actuarial  Sciences. 
A.  I.  McLeod,  D.  J.  Noakes,  K.  W.  Hipel,  and  R. 
M.  Thompstone. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  1,  p  29-41, 
January  1987.  6  tab,  20  ref. 

Descriptors:  'Hydrologic  models,  'Forecasting, 
'River  forecasting,  'Time  series  analysis,  'Model 
studies,  'Streamflow  forecasting,  Reservoirs,  Com- 
parison studies,  Case  studies,  Multireservoir  net- 
works. 

Forecasts  of  river  flows  are  useful  in  optimizing 
the  operation  of  multipurpose  reservoir  systems. 
Using  two  case  studies,  the  usefulness  of  combina- 
tion techniques  for  improving  forecasts  is  exam- 
ined. In  the  first  study,  a  transfer  function-noise 
model,  a  periodic  autoregressive  model,  and  a  con- 
ceptual model  were  employed  to  forecast  quarter- 
monthly  river  flows.  These  models  all  approach 
the  modelling  and  forecasting  problem  from  three 
different  perspectives,  and  each  has  its  own  par- 
ticular strengths  and  weaknesses.  The  forecasts 
generated  by  the  individual  models  were  combined 
in  an  effort  to  exploit  the  strengths  of  each  model. 
The  results  of  this  case  study  indicated  that  signifi- 
cantly better  forecasts  can  be  obtained  when  fore- 
casts from  different  types  of  models  were  com- 
bined. In  the  second  study,  periodic  autoregressive 
models  and  seasonal  autoregressive  integrated 
moving  average  models  were  used  to  forecast 
monthly  river  flows.  Combining  the  individual 
forecasts  from  these  two  statistical  time  series 
models  did  not  result  in  significantly  better  fore- 
casts. (Authors'  abstract) 
W87-06708 


MARKOV-WEIBULL  MODEL  OF  MONTHLY 
STREAMFLOW, 

Hartford  Univ.,  West  Hartford,  CT.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-06710 


SYNTHETIC  UNIT  HYDROGRAPH, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-06711 


BIOCHEMICAL  OXYGEN  DEMAND  OF  AGRI- 
CULTURAL RUNOFF, 

Agricultural  Research  Service,  Oxford,  MS.  Sedi- 
mentation Lab. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-06718 


RELATIONSHIPS  BETWEEN  ULTRAVIOLET 
ABSORBANCE  AND  TOTAL  ORGANIC 
CARBON  IN  TWO   UPLAND  CATCHMENTS, 

Aberdeen  Univ.  (Scotland).  Dept.  of  Soil  Science. 
A.  C.  Edwards,  and  M.  S.  Cresser. 
Water  Research  WATRAG,  Vol.  21,  No.  1,  p  49- 
56,  January  1987.  6  fig,  6  tab,  39  ref. 

Descriptors:  'Regression  equations,  'Ultraviolet 
absorbance,  'Total  organic  carbon,  'Catchment 
areas,  'Rivers,  'Streams,  'Scotland,  Topography, 
Climate,  Equations,  Absorbance,  Storms,  Monitor- 
ing. 

Regression  equations  relating  u.v.  absorbance  to 
total  organic  carbon  (TOC)  in  river  water  were 
compared  for  streams  draining  two  upland  catch- 
ments in  north-east  Scotland  which  have  similar 
climate,  topography  and  land  use  but  contrasting 
acidic  and  basic  parent  materials.  A  comparison 
was  also  made  of  regression  equations  for  individ- 


Streamflow  and  Runoff — Group  2E 

ual  tributaries  contributing  to  the  main  streams  in 
each  catchment.  Reasons  for  observed  differences 
are  suggested.  Changes  in  u.v.  absorbance  vs  TOC 
relationships  through  storm  events  are  discussed, 
and  the  problems  associated  with  using  TOC/ab- 
sorbance  relationships  to  monitor  changes  in  TOC 
with  time  through  storms  are  briefly  considered. 
(Author's  abstract) 
W87-06754 


RUNOFF  VOLUME  FORECASTS  CONDI- 
TIONED ON  A  TOTAL  SEASONAL  RUNOFF 
FORECAST, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

D.  Pei,  S.  J.  Burges,  and  J.  R.  Stedinger. 
Water  Resources  Research  WRERAQ,  Vol.  23, 
No.   1,  p  9-14,  January  1987.  7  fig,  2  tab,  18  ref 
NSF  Grant  CEE-821 1730. 

Descriptors:  'Runoff  forecasting,  'Model  studies, 
'Statistical  analysis,  'Runoff  volume,  'Runoff 
rates,  Seasonal  variation,  Subperiod  flow,  Flow, 
Runoff,  Distribution,  Prediction. 

Given  an  imperfect  forecast  of  the  total  runoff 
volume  for  a  season,  it  is  useful  to  determine  the 
distribution  of  the  forecasted  runoff  volume  in 
each  subperiod.  A  method  was  developed  for  de- 
riving the  joint  distribution  of  the  subperiod  flows 
and  the  total  seasonal  forecast.  Historical  subper- 
iod flows  and  the  corresponding  total  seasonal 
forecast  were  transformed  to  the  Gaussian  domain 
via  three-parameter  lognormal  transformations. 
The  transformed  subperiod  flows  and  total  season- 
al forecast  were  modeled  as  multivariate  normal, 
from  which  the  conditional  distribution  of  the 
runoff  volume  in  each  subperiod,  given  the  total 
seasonal  forecast,  is  obtained.  (Author's  abstract) 
W87-06812 


MIXED  GAMMA  ARMA(1,1)  MODEL  FOR 
RIVER  FLOW  TIME  SERIES, 

Malaya  Univ.,  Kuala  Lumpur  (Malaysia) 

C.  H.  Sim. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  1,  p  32-36,  January  1987.  1  fig,  3  tab,  9  ref 

Descriptors:  'Time  series  analysis,  *ARMA 
models,  'Model  studies,  'River  flow,  'Streamflow, 
'Simulation,  Correlation  analysis,  Malaysia,  Math- 
ematical studies. 

A  time  series  model  which  can  be  used  for  simulat- 
ing stationary  river  flow  sequences  with  high 
skewness  and  the  long-term  correlation  structure 
of  an  ARM A(  1,1)  model  was  fitted  to  monthly 
streamflows  taken  from  a  river  in  Malaysia.  The 
simulated  data  bear  a  close  resemblance  to  the 
historical  sequence  in  terms  of  the  mean,  variance, 
skewness,  and  autocorrelation  coefficients.  (Au- 
thor's abstract) 
W87-06814 


MEASUREMENTS  OF  LARGE  STREAMWISE 
VORTICES   IN   AN   OPEN-CHANNEL   FLOW, 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

J.  S.  Gulliver,  and  M.  J.  Halverson. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  1,  p  115-123,  January  1987.  10  fig,  1  tab,  35  ref. 

NSF  Contract  CEE-8205078. 

Descriptors:  'Vortices,  'Open-channel  flow,  'Hy- 
drodynamics, 'Flumes,  'Flow  measurement, 
Flow,  Velocity,  Turbulent  flow,  Lasers,  Hydro- 
gen. 

The  moving-bed  flume,  where  the  cross-sectional 
mean  velocity  is  zero,  has  proven  to  be  useful  for 
visualization  of  coherent  structures  in  the  flow, 
especially  streamwise  vortices  with  a  size  scale 
equal  to  the  depth.  The  temporal  mean  of  these 
streamwise  vortices  is  turbulence  driven  secondary 
motion.  Hydrogen  bubbles  illuminated  by  a  plane 
of  laser  light  are  used  to  visualize  and  measure 
these  vortices.  Flow  visualization  at  the  zero  mean 
velocity    point    provides   a    unique   view    of  the 
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streamwise  vortices  without  the  interference  of  the 
mean  flow  velocity.  (Author's  abstract) 
W87-06822 


METHOD  OF  STREAMFLOW  DROUGHT 
ANALYSIS, 

Novi  Sad  Univ.  (Yugoslavia).  Inst,  of  Water  Re- 
sources. 

E.  Zelenhasic,  and  A.  Salvai. 
Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  1,  p  156-168,  January  1987.  15  fig,  5  tab,  11  ref. 

Descriptors:  *Streamflow,  'Drought,  *Model 
studies,  *Stochastic  process,  *Sava  River,  'Tisa 
River,  Rivers,  Hydrology,  Yugoslavia,  Calibra- 
tions, Flow,  Hydrographs. 

A  method  of  completely  describing  and  analyzing 
the  stochastic  process  of  streamflow  droughts  was 
developed.  All  important  components  of  stream- 
flow  droughts  such  as  deficit,  duration,  time  of 
occurrence,  number  of  streamflow  droughts  in  a 
given  time  interval  (O.t),  the  largest  streamflow 
drought  deficit,  and  the  largest  streamflow 
drought  duration  in  a  given  time  interval  (O.t,)  are 
taken  into  consideration.  A  stochastic  model  is 
presented  for  interpretation  and  analysis  of  the 
largest  streamflow  drought  deficit  below  a  given 
reference  discharge  and  the  largest  streamflow 
drought  duration  concerning  a  time  interval  (O.t), 
at  a  given  location  of  a  river.  The  method  is  based 
on  the  assumption  that  streamflow  droughts  are 
independent,  identically  distributed  random  varia- 
bles and  that  their  occurrence  is  subject  to  the 
Poisson  probability  law.  This  is  actually  a  continu- 
ation of  the  previous  E.  Zelenhasic  (1970,  1979, 
1983)  and  P.  Todorovic  (1970)  works  on  the  ex- 
tremes in  hydrology.  Application  of  the  method 
was  made  on  the  58-year  record  of  the  Sava  River 
at  Sr.  Mitrovica  and  on  the  52-year  record  of  Tisa 
River  at  Senta,  Yugoslavia,  and  good  agreement 
was  found  between  the  theoretical  and  empirical 
distribution  functions  for  all  analyzed  drought 
components  for  both  rivers.  Only  one  complete 
example,  the  Sava  River  at  Sr.  Mitrovica,  is  given. 
The  proposed  method  deals  with  hydrograph  re- 
cessions of  daily  or  instantaneous  discharges  in  the 
region  of  low  flows,  and  not  with  mean  annual 
flows  which  were  used  by  other  investigators. 
(Author's  abstract) 
W87-06826 


ESTIMATION  OF  DISPERSION  AND  FIRST- 
ORDER  RATE  COEFT  BY  NUMERICAL 
ROUTING, 

Geological  Survey,  NSTL  Station,  MS. 
For  primary  bibliographic  entry  see  Field  5B 
W87-06827 


SIMPLIFIED,  STEADY-STATE  TEMPERA- 
TURE AND  DISSOLVED  OXYGEN  MODEL: 
USER'S  GUIDE, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

J.  L.  Martin. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161.  Instruction  Report 

E-86-4,  August  1986.  Final  Report.  31  p,  1  fig,  1 

tab,  append. 

Descriptors:  *Water  temperature,  'Dissolved 
oxygen,  *Model  studies,  Computer  programs, 
Streams,  Rivers,  Flow  patterns,  Meteorology. 

Documented  is  the  theoretical  basis  of  simplified 
analytical  techniques  for  estimating  water  tempera- 
ture and  dissolved  oxygen  (DO)  variations  in 
streams  and  rivers  and  provides  guidance  in  their 
use.  These  techniques  are  based  upon  well-known 
analytical  solutions  to  mass  balance  and  constituent 
transport  equations.  The  FORTRAN  coding  de- 
scribed allows  application  of  these  equations  to  a 
variety  of  configurations,  including  simple  river 
systems,  branches,  and  tributaries.  The  analytical 
relationships  on  which  these  techniques  are  based 
impose  limitations  that  must  be  considered  in  the 
interpretation  of  results.  These  assumptions  and  the 
details  of  model  development  are  discussed  in  the 
following  sections.  This  model  allows  comparisons 
of  different   flow   regimes,   inflow   loadings,   and 


meteorological  conditions  on  longitudinal  spatial 
distributions  of  water  temperatures  and  DO  con- 
centrations under  steady-state  conditions.  The 
model  has  the  advantage  of  ease  of  application  and 
minimal  data  requirements  and  is  appropriate 
where  prediction  of  long-term  or  time-averaged 
conditions  is  suitable  for  addressing  study  objec- 
tives. The  simplicity  of  the  model  results  from 
certain  assumptions  that  are  detailed.  (Lantz-PTT) 
W87-07007 


ACOP       CANALS        EQUILIBRIUM        DATA 
VOLUME  X:  SUMMARY  OF  1974-1980  DATA, 

George     Washington     Univ.,     Washington,     DC. 

Dept.   of  Civil,   Mechanical,   and   Environmental 

Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-07009 


BED-FORM  DATA  IN  ACOP  CANALS  -  EQUI- 
LIBRIUM RUNS  1979-1980, 

George     Washington     Univ.,     Washington,     DC. 

Dept.   of  Civil,   Mechanical,   and   Environmental 

Engineering. 

K.  Mahmood,  M.  H.  Mehrdad,  M.  I.  Haque,  and 

A.  M.  Choudri. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161.  Report  No.  EWR- 

84-3,   November   1984.   643   p,    15   fig,    14  ref,  2 

append. 

Descriptors:  *Data  collections,  'Channels,  'Paki- 
stan, 'Sedimentation,  'Channel  morphology,  Allu- 
vial channels,  Hydraulic  properties,  Equilibrium, 
Channel  flow,  Field  test. 

The  field  research  on  large  sand-bed  channels  of 
Pakistan  was  conducted  under  a  binational  U.S.A.- 
Pakistan  Cooperative  Program.  Field  experiments 
were  conducted  under  the  Alluvial  Channel  Obser- 
vation Project  (ACOP)  to  obtain  data  on  the  hy- 
draulic, sedimentation  and  morphologic  aspects  of 
alluvial  hydraulics.  This  report  represents  the  bed- 
form  observed  in  ACOP  canals,  flowing  in  equilib- 
rium states.  The  field  experiments  for  equilibrium 
runs  were  conducted  in  straight  channel  reaches  of 
about  two-mile  lengths.  To  ensure  equilibrium  con- 
ditions, field  measurements  were  made  only  after 
the  channel  discharge  had  remained  steady  for,  at 
least,  two  days.  A  summary  of  hydraulic  and  sedi- 
ment data  is,  also,  included  herein  for  complete- 
ness. The  bed-form  data  reported  herein  have  been 
abstracted  from  112  equilibrium  experiments  and 
represent  a  total  off  14  miles  of  channel  bed.  (Au- 
thor's abstract) 
W87-07010 


RIVERS  OF  LABRADOR, 

Department  of  Fisheries  and  Oceans,  St.  John's 
(Newfoundland).  Research  and  Resource  Services. 
T.  C.  Anderson. 

Canadian  Special  Publication  of  Fisheries  and 
Aquatic  Sciences  81,  Ottawa,  1985.  389  p. 

Descriptors:  'Rivers,  'Fishing,  'Labrador, 
•Canada,  River  systems,  Fish,  River  flow,  Salmon, 
Cold  regions,  Physical  properties,  Hydrologic 
properties. 

Physical  and  biological  data  are  presented  for  120 
river  systems  in  Labrador.  Based  on  bio-physical 
parameters,  Labrador  has  been  divided  into  six 
regions.  A  general  description  of  each  region  is 
followed  by  a  detailed  summary  of  information 
from  each  individual  river  in  that  region,  proceed- 
ing south  to  north.  Past  and  present  developments 
within  the  watersheds  are  documented.  Physical 
data  presented  include  characteristics  of  each 
drainage  system,  and  locations  and  descriptions  of 
obstructions  to  fish  passage.  Results  of  water  qual- 
ity analyses,  where  available,  are  also  included. 
The  size  and  location  of  salmonid  rearing  and 
spawning  habitat  are  presented  for  82  rivers.  The 
distribution  within  Labrador  of  24  freshwater, 
anadromous  and  catadromous  fishes  is  summa- 
rized. Emphasis  is  placed  on  the  production  and 
freshwater  exploitation  of  Atlantic  salmon.  Pro- 
duction estimates,  based  on  available  rearing  habi- 
tat for  salmon  parr,  are  presented  for  60  rivers. 
Data  on  Atlantic  salmon  angling  are  reported  from 


19  rivers  and  the  biological  characteristics  of  the 
catch,  where  available,  are  included.  Data  collect- 
ed at  counting  fences  on  five  rivers  are  summa- 
rized. Catch/effort  data  from  the  commercial  fish- 
ery for  Arctic  char  in  northern  Labrador  are  tabu- 
lated. Data  available  from  the  freshwater  exploita- 
tion of  species  other  than  Atlantic  salmon  are  also 
included.  (Author's  abstract) 
W87-07031 


GENERALIZED  STORAGE-RELIABILITY- 

YIELD  RELATIONSHIPS, 

Tufts  Univ.,  Medford,  MA.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2H 
W87-07068 


INPUT  DETECTION  BY  THE  DISCRETE 
LINEAR  CASCADE  MODEL, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 
A.  Szollosi-Nagy. 

Journal  of  Hydrology  JHYDA7,  Vol.  89,  No  3/4 
p  353-370,  January   1987.   5   fig,  21   ref,  append! 

Descriptors:  'Model  studies,  'Linear  cascade 
models,  'Hydrological  forecasting,  'Data  interpre- 
tation, Algorithms,  Input  values,  Case  studies, 
Flood  control. 

Inverse  hydrological  forecasting  is  discussed.  As 
opposed  to  output  prediction  from  known  inputs 
(and  model  parameters),  the  detection  of  inputs 
from  known  outputs  (and  model  parameters)  is 
considered.  The  model  used  is  the  recursive,  deter- 
ministic, discrete  linear  cascade  model  (DLCM) 
derived  from  the  one-dimensional  continuous  two- 
parameter  Kalinin-Milyukov-Nash  (KMN)  cascade 
set  up  in  linear  space.  Input  detection  requires 
determination  of  the  unsteady  initial  conditions. 
This  is  done  via  observability  analysis.  It  is  shown 
that  the  DLCM  is  observable  and  the  unsteady 
initial  states  of  the  n-dimensional  DLCM  are 
uniquely  computed  from  the  first  n  discrete  input/ 
output  data  pairs,  the  inverse  of  the  observability 
matrix  and  the  first  n  DLCM  impulse-response 
ordinates.  The  initial  state  vector  is  used  in  the 
recursive  deterministic  input-detection  algorithm. 
The  first  n  detected  input  values  are  necessarily 
identical  with  the  first  n  actual  inputs.  A  case  study 
is  presented,  using  the  input-detection  algorithm  to 
derive  operational  rules  for  flood-release  basins. 
(Author's  abstract) 
W87-07070 


BACTERIAL  COMMUNITIES  IN  ACIDIC  AND 
CIRCUMNEUTRAL  STREAMS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 
For  primary  bibliographic  entry  see  Field  5C. 

W87-07078 


USE  OF  A  GEOGRAPHIC  INFORMATION 
SYSTEM  FOR  STORM  RUNOFF  PREDICTION 
FROM  SMALL  URBAN  WATERSHEDS, 

Yale  Univ.,  New  Haven,  CT.  School  of  Forestry 

and  Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  7C. 

W87-07082 


WATERSHED  FACTORS  AFFECTING 

STREAM    ACIDIFICATION    IN   THE   WHITE 

MOUNTAINS  OF  NEW  HAMPSHIRE,  USA, 

IEP,  Inc.,  Northborough,  MA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07084 


COLLECTIONS  OF  THREATENED,  ENDAN- 
GERED, AND  UNIQUE  FISH  SPECIES  IN 
KANSAS  STREAMS:  YEAR  1982, 

Kansas  Fish  and  Game  Commission,  Pratt.  Envi- 
ronmental Services  Section. 
For  primary  bibliographic  entry  see  Field  2H. 

W87-07088 
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DIATOMS  FROM  STREAMS  IN  ELLIS  AND 
RUSSELL  COUNTIES,  KANSAS, 
Fort  Hays  State  Univ.,  Hays,  KS.  Dept.  of  Biologi- 
cal Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-O7094 


EFFECT  OF  REGIONAL  HETEROGENEITY 
ON  FLOOD  FREQUENCY  ESTIMATION, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

D.  P.  Lettenmaier,  J.  R.  Wallis,  and  E.  F.  Wood. 
Water  Resources  Research  WRERAQ,  Vol.   23, 
No.  2.  p  313-323,  February  1987.  8  fig,  1  tab,  27 
ref. 

Descriptors:  'Flood  frequency,  'Floods,  'Region- 
al heterogeneity,  'Estimating  equations,  'Esti- 
mates, Mathematical  equations,  Mathematical  stud- 
ies. Variation  coefficient,  Statistics,  Statistical  anal- 
ysis. Statistical  methods. 

Recent  work  on  regional  flood  frequency  showed 
that  accurate  flood  quantile  estimates  are  possible 
when  the  underlying  flood  frequency  distributions 
are  identical  at  all  sites  in  the  region  except  for  a 
scaling  factor,  particularly  when  the  underlying 
distribution  has  a  two-parameter  form.  The  class  of 
regional  probability-weighted  moment  (PWM)  es- 
timators is  investigated  for  robustness  to  misspecifi- 
cation  of  the  assumed  distributional  form  and  to 
regional  heterogeneity  in  moments  of  order  higher 
than  one.  Whereas  two-parameter  distributions  be- 
'onging  to  the  extreme  value  family  perform  quite 
well  when  the  form  of  the  underlying  distribution 
is  close  to  that  of  the  fitted  distribution,  large 
biases  can  result  when  the  distribution  is  misspeci- 
fied.  The  three-parameter  generalized  extreme 
value  distribution  (GEV),  when  fitted  using  the 
regional  PWM  method,  was  shown  to  be  relatively 
insensitive  to  violations  of  the  distributional  as- 
sumption, and  to  have  low  variability  and  bias.  It  is 
shown  that  regional  estimation  methods  using  the 
three-parameter  GEV  distribution  are  relatively 
insensitive  to  modest  regional  heterogeneity  in  the 
coefficient  of  variation  and  quite  insensitive  to 
regional  variation  in  the  skew  coefficient.  The  key 
determinant  of  the  performance  of  the  regional 
estimators  is  shown  to  be  the  regional  mean  coeffi- 
cient of  variation.  For  high  values  of  the  mean 
coefficient  of  variation,  such  as  might  be  encoun- 
tered in  arid  regions,  an  alternate  PWM  estimation 
method  based  on  the  GEV  distribution  that  ac- 
commodates the  regional  heterogeneity  in  the 
higher  order  moments  is  preferred.  The  trade-off 
between  this  alternate  method  and  the  approach 
that  assumes  regional  homogeneity  in  moments 
higher  than  order  one  is  sensitive  to  the  record 
lengths.  (Author's  abstract) 
W87-07111 


PORE  WATER  UPAKE  BY  AGRICULTURAL 
RUNOFF, 

Kansas  Univ.,  Lawrence.  Dept.  of  Civil  Engineer- 
ing. 

A.  D.  Parr,  C.  Richardson,  and  D.  Baughman. 
Journal   of  Environmental    Engineering   (ASCE) 
JOEDDU,   Vol.    113,   No.    1,  p  49-63,   February 
1987.  12  fig,  2  tab,  10  ref. 

Descriptors:  'Agricultural  runoff,  'Interstitial 
water,  'Entrainment,  'Non-point  pollution 
sources,  'Mass  transfer,  'Model  studies,  Diffusion 
coefficient,  Mixing,  Mathematical  analysis,  Pesti- 
cides, Earth-water  interfaces. 

The  entrainment  of  soil  pore  water  by  overland 
flow  is  examined.  In  a  series  of  laboratory  experi- 
ments water  was  passed  at  various  velocities  and 
depths  over  a  soil  bed.  The  soil  was  saturated  with 
sodium  bromide  solution  prior  to  each  experiment. 
Runoff  water  was  sampled  at  the  end  of  the  flume 
and  analyzed  for  bromide  concentration.  From 
these  data,  mass  loss  rate  and  cumulative  mass  loss 
curves  are  developed.  A  Fickian  diffusion  model  is 
formulated  to  describe  mass  transfer  from  the  soil 
interstices  to  the  overland  flow.  A  procedure  to 
determine  the  coefficient  of  diffusion  from  experi- 
mental data  is  developed  and  implemented.  In  gen- 
eral, laboratory  results  exhibit  typical  Fickian  be- 
havior for  large  time.   The  diffusion   coefficient 


varies  with  velocity,  depth  of  flow,  soil  surface 
roughness,  and  soil  condition.  Early  runoff  data, 
however,  exhibit  distinct  non-Fickian  behavior. 
This  research,  along  with  other  work,  shows  that 
models  capable  of  accurately  predicting  non-point 
source  pollutant  losses  for  individual  runoff  events 
must  consider  the  entrainment  mechanisms  opera- 
tive near  the  soil-water  interface  for  the  entire 
event.  The  experiments  described  herein  attempt  to 
explore  these  mechanisms  for  overland  flow  only 
using  gross  hydraulic  and  soil  parameters.  (Airone- 
PTT) 
W87-07121 


WATER     QUALITY     DATA     ANALYSIS     IN 
CHUNG  KANG  RIVER, 

Asian  Development  Bank,  Manila  (Philippines). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-07130 


RECURSIVE  STATE  AND  PARAMETER  ESTI- 
MATION WITH  APPLICATIONS  IN  WATER 
RESOURCES, 

Hanover  Univ.  (Germany,  F.R.).  Inst,  fuer  Grund- 
bau,  Bodenmechanik  und  Energiewasserbau. 
For  primary  bibliographic  entry  see  Field  2A. 

W87-07145 


CHEMICAL    COMPOSITION    OF   THE    PAL- 
MIET  RIVER  WATER, 

Durban-Westville  Univ.  (South  Africa).  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07151 


SOME  EFFECTS  OF  AFFORESTATION  ON 
STREAMFLOW  IN  THE  WESTERN  CAPE 
PROVINCE,  SOUTH  AFRICA, 

Jonkershoek  Forest  Research  Station,  Stellenbosch 

(South  Africa). 

For  primary  bibliographic  entry  see  Field  4C. 

W87-07152 


SEDIMENTOLOGIC  AND  GEOMORPHIC 
VARIATIONS  IN  STORM-GENERATED  ALLU- 
VIAL FANS,  HOWGILL  FELLS,  NORTHWEST 
ENGLAND, 

New  Mexico  Univ.,  Albuquerque.  Dept.  of  Geolo- 
gy- 
For  primary  bibliographic  entry  see  Field  2J. 

W87-07158 


COMPUTERIZED  DATA  BASE  FOR  FLOOD 
PREDICTION  MODELING, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

J.  M.  Hill,  V.  P.  Singh,  and  H.  Aminian. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 

1,  p  21-27,  February   1987.  6  fig,  3  tab,   19  ref. 

Descriptors:  'Information  systems,  'Data  require- 
ments, 'Hydrologic  models,  'Model  studies, 
'Runoff,  'Flood  forecasting,  'Computers,  Basins, 
Drainage,  Land  use,  Hydrographs,  Hydrology. 

A  computerized  geographic  information  system 
(GIS)  was  created  in  support  of  data  requirements 
by  a  hydrologic  model  designed  to  predict  the 
runoff  hydrograph  from  ungaged  basins.  Some 
geomorphologic  characteristics  (i.e.,  channel 
lengths)  were  manually  measured  from  topograph- 
ic maps,  while  other  parameters  such  as  drainage 
area  and  number  of  channels  of  a  specified  order, 
land  use,  and  soil  type  were  digitized  and  manipu- 
lated through  use  of  the  GIS.  The  model  required 
the  generation  of  an  integrated  Soil  Conservation 
Service  (SCS)  curve  number  for  the  entire  basin. 
To  this  end,  soil  associations  and  land  use  (generat- 
ed from  analysis  of  Landsat  satellite  data)  were 
merged  in  the  GIS  to  acquire  a  map  representing 
SCS  runoff  curve  numbers.  The  volume  of  runoff 
obtained  from  the  Watershed  Hydrology  Simula- 
tion (WAHS)  Model  using  this  map  was  compared 
to  the  volume  computed  by  hydrograph  separation 
and  found  to  be  accurate  within  19  percent  error. 
To  quantify  the  effect  of  changing  land  use  on 
basin  hydrology,  the  GIS  was  used  to  vary  per- 


Streamflow  and  Runoff — Group  2E 

centages  from  the  drainage  area  from  forest  to  bare 
soil.  By  changing  the  basin  runoff  curve  numbers, 
significant  changes  in  peak  discharge  were  noted; 
however,  the  time  to  peak  discharge  remained 
essentially  independent  of  change  in  area  of  land 
use.  The  GIS  capability  eliminated  many  of  the 
change  in  area  of  land  use.  The  GIS  capability 
eliminated  many  of  the  more  traditional  manual 
phases  of  data  input  and  manipulation,  thereby 
allowing  researchers  to  concentrate  on  the  devel- 
opment and  calibration  of  the  model  and  the  inter- 
pretation of  presumably  more  accurate  results. 
(Author's  abstract) 
W87-07177 


CLIMATIC  VARIATION  AND  SURFACE 
WATER  RESOURCES  IN  THE  GREAT  BASIN 
REGION, 

Arizona  Univ.,  Tucson.  Lab.  of  Tree-Ring  Re- 
search. 

I.  Flaschka,  C.  W.  Stockton,  and  W.  R.  Boggess. 
Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
1,  p  47-57,  February  1987.  3  fig,  6  tab,  33  ref.  NSF 
Grants  ATM  79-24365,  ATM-82 17951  and  ATM- 
8217951. 

Descriptors:  'Rainfall-runoff  relationships,  'Cli- 
matic effects,  'Runoff,  'Air  pollution  effects, 
'Rainfall,  'Great  Basin  Region,  'Hydrologic 
budget,  'Model  studies,  Basins,  Watersheds,  Cli- 
mates, Water  demand. 

There  is  mounting  evidence  that  increasing 
amounts  of  atmospheric  carbon  dioxide  may  lead 
to  significant  changes  in  global  climate  during  the 
next  century.  The  possible  effects  of  such  climatic 
changes  on  surface  runoff  in  the  Great  Basin 
Region  of  the  western  United  States  was  investi- 
gated by  applying  water  balance  models  to  four 
watersheds  in  Nevada  and  Utah.  The  most  proba- 
ble change,  a  2  C  increase  in  average  annual  tem- 
perature coupled  with  a  10  percent  decrease  in 
precipitation,  would  reduce  runoff  from  17  to  28 
percent  of  the  present  mean,  with  drier  basins 
showing  the  greatest  change.  Decreasing  precipita- 
tion by  25  percent  causes  runoff  reductions  of  33  to 
51  percent.  Equivalent  changes  to  a  cooler  and 
wetter  climate  show  corresponding  increases  in 
runoff  of  approximately  the  same  magnitude,  but 
such  a  shift  is  not  considered  likely.  Based  on 
projected  water  requirements  for  the  year  2000,  a 
change  to  a  warmer  and  drier  climate  would  cause 
severe  water  shortages  in  many  parts  of  the  Great 
Basin.  (Author's  abstract) 
W87-07180 


ESTIMATING  PARAMETERS  OF  EV1  DISTRI- 
BUTION FOR  FLOOD  FREQUENCY  ANALY- 
SIS, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

D.  Jain,  and  V.  P.  Singh. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 

1,  p  59-71,  February  1987.  3  fig,  6  tab,  38  ref,  2 

append. 

Descriptors:  'Flood  frequency,  'Statistics,  'Proba- 
bility, 'Model  studies,  Estimating,  Prediction, 
Comparison  studies,  Comparison  studies,  Data  col- 
lections, Floods. 

The  parameters  of  the  extreme  value  type  1  distri- 
bution were  estimated  for  55  annual  flood  data  sets 
by  seven  methods.  These  are  the  methods  of  (1) 
moments,  (2)  probability  weighted  moments,  (3) 
mixed  moments,  (4)  maximum  likelihood  estima- 
tion, (5)  incomplete  means,  (6)  principle  of  maxi- 
mum entropy,  and  (7)  least  squares.  The  method  of 
maximum  likelihood  estimation  was  found  to  be 
the  best  and  the  method  of  incomplete  means  the 
worst.  The  differences  between  the  methods  of 
principle  of  maximum  entropy,  probability  weight- 
ed moments,  moments,  and  least  squares  were  only 
minor.  The  difference  between  these  methods  and 
the  method  of  maximum  likelihood  was  not  pro- 
nounced. (Author's  abstract) 
W87-07181 
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Group  2E— Streamflow  and  Runoff 

APPLICATION    OF    RORB    MODEL    TO    A 
CATCHMENT  IN  SINGAPORE, 

National  Univ.  of  Singapore.  Dent,  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2A 
W87-07183 


REGIONAL  APPLICATION  OF  AN  APPROXI- 
MATE  STREAMFLOW  PARTITIONING 
METHOD, 

Maryland  Univ.,  College  Park.  Dept.  of  Agricul- 
tural Engineering. 

A.  Shirmohammadi,  J.  M.  Sheridan,  and  W.  G. 
Knisel. 

Water  Resources  Bulletin  WARBAQ,  Vol  23  No 
1,  p  103-111,  February  1987.  5  fig,  7  tab,  23  ref. 

Descriptors:  *Rainfall-runoff  relationships,  ♦Sur- 
face flow,  *Streamflow,  *Rainfall,  'Regional  anal- 
ysis, Watersheds,  Flow,  Channeling,  Storms. 

The  approximate  streamflow  partitioning  method 
which  uses  daily  rainfall  and  streamflow  data  was 
applied  in  Coastal  Plain,  Coastal  Flatwoods,  and 
Southern  Piedmont  physiographic  regions  for  esti- 
mation of  the  surface  and  subsurface  flow  compo- 
nents of  total  streamflow.  Sizes  of  the  watersheds 
ranged  from  9.6  sq  km  to  1,030  sq  km.  Although 
the  streamflow  partitioning  method  was  developed 
and  tested  on  the  Coastal  Plain  physiographic 
region,  results  indicate  that  the  procedure  can  be 
applied  to  other  physiographic  regions  where 
available  data  are  limited  to  daily  values.  The 
effect  of  channelization  on  the  partitioned  flow 
components  in  the  Coastal  Plain  and  Coastal 
Flatwoods  physiographic  areas  was  also  examined. 
While  channelization  was  found  to  decrease  the 
storm-time  base,  it  had  no  significant  effect  on  the 
relative  percentages  of  the  partitioned  flow  com- 
ponents. (Author's  abstract) 
W87-07185 


SOME  TECHNIQUES  FOR  USING  FREQUEN- 
CY ANALYSIS  AND  REALTIME  DATA  TO  IN- 
TERPRET FLOOD  POTENTIAL  DATA, 

Boise  National  Forest,  ID. 

J.  P.  Potyondy. 

Water  Resources  Bulletin  WARBAQ,  Vol  23  No 

1,  p  139-145,  February  1987.  6  fig,  2  tab,  13  ref. 

Descriptors:  *Data  interpretation,  *Flood  forecast- 
ing, *Flood  frequency,  *Probabilistic  process,  Peak 
flow,  Prediction,  Snow,  Streamflow,  Utah,  Risk 
assessment,  Mathematical  studies. 

Flood  potential  data  can  be  effectively  interpreted 
if  simple  frequency  analysis  concepts  are  used  to 
explain  the  significance  of  flood  potential.  Instead 
of  simply  presenting  data  as  a  quantitative  amount 
or  as  a  percentage  of  the  average  condition,  pre- 
dictions can  be  discussed  in  terms  of  their  probabil- 
ities of  exceedance,  or  return  periods.  Criteria  are 
presented  for  evaluating  the  significance  of  various 
return  periods.  Frequency  interpretations  are  ap- 
plied to  snow  course  data,  peak  flow  forecasts,  and 
streamflow  volume  forecasts  in  northern  Utah  to 
illustrate  these  concepts.  In  addition,  access  to 
realtime  data  allows  tracking  of  snowmelt  progres- 
sion and  identification  of  any  deviations  from  the 
forecast  flood  potential  situation.  Several  data  ele- 
ments, including  snowpack,  streamflow  volume 
and  peak,  and  realtime  data  are  jointly  evaluated  to 
assess  potential  hazard  and  probable  risk.  (Author's 
abstract) 
W87-07I90 


BRASS  MODEL:  APPLICATION  TO  SAVAN- 
NAH RIVER  SYSTEM  RESERVOIRS, 

Law  Environmental  Services,  Marietta,  GA. 
R.  Colon,  and  G.  F.  McMahon. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  2   p  177- 
190,  March  1987.  8  fig,  13  ref.  Army  COE  Con- 
tract DACW21-83-D-0020. 

Descriptors:  'Savannah  River,  'Reservoirs 
•BRASS  model,  'Model  studies,  'Flood  forecast- 
ing, 'Streamflow  forecasting,  'Basin  runoff 
•Streamflow,  'Simulation,  Floods,  Runoff,  Basins! 
Calibrations,  Flood  management,  Hydrology. 


The  BRASS  (basin  runoff  and  streamflow  simula- 
tion) model  was  developed  to  improve  the  real- 
time and  predictive  determination  of  flood  dis- 
charges and  stages,  and  to  aid  in  flood  management 
decisions  within  the  Savannah  River  system. 
BRASS  is  an  interactive  hydrologic/hydraulic 
model  that  combines  aspects  of  continuous  and 
event  hydrologic  simulation  with  dynamic  stream- 
flow  routing,  and  represents  a  significant  step  in 
the  evolution  of  flood  forecasting  and  flood  man- 
agement techniques.  Model  datasets  were  devel- 
oped for  the  three  major  multipurpose  reservoirs  in 
the  Savannah  River  system.  Practical  consider- 
ations in  development,  calibration,  verification,  and 
application  are  discussed.  Standard  flood  manage- 
ment procedures  are  compared  to  BRASS  results, 
indicating  a  potential  for  improvement  in  the  use  of 
flood  control  storage,  as  well  as  the  inaccuracy  of 
hydrologic  routing  methods.  In  addition  to  real- 
time water  control  management,  the  model  was 
successfully  used  in  the  analysis  of  flooding  in 
coastal  areas,  spillway  design  and  design  flood 
operations  for  dams,  emergency  operations  for 
dam  failures,  and  the  design  of  channel  modifica- 
tions for  flood  control.  (Author's  abstract) 
W87-07193 


FLOODWAY  DELINEATION  AND  MANAGE- 
MENT, 

Department  of  Housing  and  Urban  Development 
Washington,  DC. 

For  primary  bibliographic  entry  see  Field  6F 
W87-07197 


PRIORITIZING  FLOOD  CONTROL  PLAN- 
NING NEEDS, 

Idaho  Univ.,  Moscow.  Dept.  of  Civil  Engineering 
D.  R.  Horn. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  2,  p  283- 
292,  March  1987.  2  fig,  3  tab,  6  ref 

Descriptors:  'Data  processing,  'Flood  control 
'Flood  protection,  'Basins,  'Data  collections! 
'Planning,  Computers,  New  Jersey,  Priorities, 
Evaluation. 

An  approach  to  establishing  priorities  for  future 
flood  control  planning  was  developed  and  applied 
to  hydrologic  subbasins  in  New  Jersey.  Data  on 
historical  flood  losses,  flood  potential,  and  current 
and  prior  flood  control  planning  efforts  were  com- 
piled and  entered  into  a  flood  control  data  base, 
accessed  through  a  computer  data  base  manage- 
ment system.  The  selection  of  indicator  variables, 
characterizing  flood  control  planning  needs,  is  con- 
sidered, along  with  a  system  of  ranking  and 
weighting  these  variables  for  assignment  of  plan- 
ning priority  numbers  to  the  subbasins.  This  ap- 
proach is  concluded  to  provide  an  adequate 
screening  mechanism  for  establishing  an  initial  list 
of  planning  candidates,  although  more  subjective 
factors  must  then  be  used  for  further  evaluation 
(Author's  abstract) 
W87-07201 


CHANNEL  ROUTING, 

National  Weather  Service,  Silver  Spring,  MD.  Hy- 
drologic Research  Lab. 
D.  L.  Fread. 

IN:  Hydrological  Forecasting,  John  Wiley  and 
Sons,  New  York,  New  York,  1985.  p  437-503  12 
fig,  1  tab,  109  ref. 

Descriptors:  'Routing,  'Streamflow  forecasting, 
'Flood  routing,  'Model  studies,  'Channel  routing 
'Mathematical  models,  'Hydrologic  models, 
Canals,  Rivers,  Surface  flow,  Runoff. 

Channel  routing  is  a  mathematical  method  (model) 
to  predict  the  changing  magnitude,  speed,  and 
shape  of  a  flood  wave  as  it  propagates  through 
waterways  such  as  canals,  rivers,  reservoirs,  or 
estuaries.  The  flood  wave  can  emanate  from  pre- 
cipitation runoff  (rainfall  or  snowmelt),  reservoir 
releases  (spillway  flows  or  dam-failures),  and  tides 
(astronomical  and/or  wind-generated).  Presented 
is  an  overview  of  the  various  types  of  one-dimen- 
sional channel  routing  models.  Then  a  detailed 
description  is  given  of  a  particular  routing  model 


(FLDWAV)  which  is  representative  of  the  current 
state  of  the  art.  This  model  has  wide  applicability 
and  feasible  computational  requirements,  and  it  is 
popular  with  many  hydrologists  and  engineers.  It 
also  serves  as  a  framework  in  which  many  flood 
routing  complexities  can  be  described  and  solution 
techniques  presented.  Selected  applications  of  the 
model  are  presented.  Finally,  some  suggestions  are 
offered  concerning  future  requirements  and  direc- 
tions in  channel  routing  development.  All  mathe- 
matical notation  used  herein  is  defined  when  first 
presented.  (See  also  W87-07346)  (Lantz-PTT) 
W87-07360 


TRANSVERSE  MIXING  IN  MEANDERING 
LABORATORY  CHANNELS  WITH  RECTAN- 
GULAR AND  NATURALLY  VARYING  CROSS 
SECTIONS, 

Texas   Univ.   at  Austin.   Center   for   Research   in 

Water  Resources. 

C.  W.  Almquist,  and  E.  R.  Holley. 

Center  for  Research  in  Water  Resources  Technical 

Report-205,  September  1985.  223  p,  71  fig   9  tab 

58  ref,  append.  NSF  Grant  CME  7923183. 

Descriptors:  'Hydrodynamics,  'Mathematical 
equations,  'Path  of  pollutants,  'Transverse  mixing 
'Meanders,  *Channel  flow,  'Hydraulic  profiles 
'Mixing,  Flow  profiles,  Flow  pattern,  Mathemati- 
cal analysis,  Channels,  Advection,  Circulation. 

Transverse  mixing  of  effluents  in  meandering  open 
channel  flows  was  investigated  in  two  large  mean- 
dering laboratory  channels.  The  bulk  hydraulics  of 
the  two  channels  were  nearly  identical,  with  one 
channel  having  a  prismatic,  rectangular  cross  sec- 
tion, and  the  other  a  varying  bed  topography  simi- 
lar to  that  found  in  typical  natural  streams.  Previ- 
ous studies  on  transverse  mixing  in  open-channel 
flow  have  all  assumed  a  gradient  transport  model 
in  the  analysis  of  data.  No  such  assumption  is  made 
a  priori  in  this  study.  The  depth-integrated  govern- 
ing mass  transport  equation  was  derived  retaining 
the  separate  effects  of  net  lateral  advection,  sec- 
ondary circulation  and  fluid  turbulence,  and  the 
corresponding  second  moment  equation  was  also 
used  in  the  analysis.  In  the  laboratory  experiments, 
detailed  measurements  of  the  mean  hydraulics  and 
flow  distributions  were  made  through  two  bends 
of  the  channels,  including  direct  measurement  of 
the  helical  secondary  flow  in  the  bends.  Continu- 
ous injections  of  a  saline  tracer  solution  were  made 
at  several  locations,  and  the  resulting  concentra- 
tion distributions  were  measured  using  a  system 
which  allowed  simultaneous  multiple  point  meas- 
urements with  no  inter-probe  interference,  no  bal- 
ancing of  bridges  and  no  requirement  for  calibra- 
tion of  the  individual  probes.  The  analysis  of  the 
experimental  data  was  based  directly  on  the  gov- 
erning differential  and  moment  equations,  with  the 
rate  of  lateral  transport  due  to  advection,  second- 
ary circulation  and  turbulence  being  evaluated  sep- 
arately. Both  turbulence  and  secondary  circulation 
was  maximum  in  the  last  one-third  of  a  bend  and 
minimum  near  the  entrance  of  a  bend.  Neverthe- 
less, certain  features  of  the  turbulent  transport  can 
be  identified.  The  rate  of  turbulent  lateral  mixing 
was  also  found  to  depend  strongly  on  position  in  a 
bend,  with  maximum  transport  rates  of  up  to  five 
times    that    expected    in    a    hydraulically    similar 
straight  channel,  and  minimum  transport  rates  of 
essentially  zero.  The  magnitude  of  the  turbulent 
transport  was  related  to  the  strength  of  the  second- 
ary flow.  The  non-uniform  cross-sectional  geome- 
try of  the  natural  channel  had  the  greatest  influ- 
ence on  lateral  mixing  when  the  tracer  plume  was 
confined   to  the  half  of  the  channel  nearest  the 
inside  bank  in  a  bend,  where  relatively  high  rates 
of  turbulent   transport   were  observed.   (Author's 
abstract) 
W87-07420 


TEST  OF  A  NON-UNIFORM  MIXING  MODEL 
FOR  TRANSFER  OF  HERBICIDES  TO  SUR- 
FACE RUNOFF, 

Agricultural     Research     Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5B 

W87-07450 
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REFORESTATION  AND  THE  REDUCTION  OF 
WATER  YIELD  ON  THE  SOUTHERN  PIED- 
MONT SINCE  CIRCA  1940, 

California  Univ.,  Los  Angeles.  Dept.  of  Geogra- 
phy 

For  primary  bibliographic  entry  see  Field  4C. 
W87-07473 


INFLUENCE  OF  ANTECEDENT  CATCHMENT 
CONDITIONS  ON  SEASONAL  FLOOD  RISK, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

T.  M.  Ettrick,  J.  A.  Mawdlsey,  and  A.  V. 

Metcalfe. 

Water  Resources  Research   WRERAQ,  Vol.  23, 

No.  3,  p  481-488,  March  1987.  4  fig,  2  tab,  18  ref, 

append. 

Descriptors:  'Model  studies,  *River  flow,  •Catch- 
ments. 'Flood  risk,  'Runoff  forecasting,  'Flood 
forecasting,  Rainfall,  Flow,  England,  Rivers,  Base 
flow,  Probabilistic  process. 

A  model  is  proposed  which  estimates  the  probabili- 
ty of  the  flow  in  a  river  exceeding  a  given  dis- 
charge during  a  period  of  1  month  conditional  on 
the  catchment  wetness  at  the  start  of  the  month. 
The  model  is  fitted  to  data  selected  on  the  basis  of 
a  rainfall  threshold.  It  assumes  a  Weibull  distribu- 
tion of  flows  conditional  on  rainfall  and  catchment 
wetness.  The  model  is  applied  to  the  River  Brow- 
ney  and  the  River  Aire  in  the  north  of  England. 
Base  flow  in  the  river  is  used  as  a  measure  of 
catchment  wetness.  Extreme  value  distributions 
ire  fitted  to  the  rainfall  and  base  flow  data  inde- 
pendently, and  a  Poisson  distribution  is  assumed 
for  the  number  of  exceedances  above  the  rainfall 
threshold  in  each  month.  The  results  from  these 
catchments  show  that  the  antecedent  catchment 
conditions  significantly  affect  the  flood  risk.  (Au- 
thor's abstract) 
W87-07477 


SOME  SP ACE-FILLING  CONTROLS  ON  THE 
ARRANGEMENT  OF  TRIBUTARIES  IN  DEN- 
DRITIC CHANNEL  NETWORKS, 

State  Univ.  of  New  York  at   Buffalo.   Dept.  of 

Geography. 

A.  D.  Abrahams,  and  J.  Updegraph. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  3,  p  489-495,  March  1987.  8  fig,  3  tab,  13  ref. 

Descriptors:  'Hydrodynamics,  'Streamflow, 
'Channel  networks,  'Tributaries,  'Geomorpho- 
logy,  'Channel  morphology,  'Spatial  variation, 
Subbasins,  Streams. 

The  arrangement  of  tributaries  in  dendritic  channel 
networks  is  controlled  in  part  by  the  relationship 
between  the  spatial  requirements  of  the  tributaries 
and  the  availability  of  space.  An  investigation  of 
6105  tributaries  in  four  dendritic  networks  reveals 
that  the  arrangement  of  tributaries  of  different  sizes 
along  subbasin  main  streams  is  influenced  by  two 
constraints  on  the  availability  of  space  on  the  acute 
side  (inside)  of  the  main  streams.  The  first  con- 
straint arises  from  the  tendency  for  semidivide 
angles  (between  the  main  stream  and  adjacent  di- 
vides) at  subbasin  outlets  to  be  larger  on  the  obtuse 
(outside)  than  on  the  acute  side  of  the  main  stream. 
This  constraint  not  only  causes  a  higher  proportion 
of  large  tributaries  than  small  ones  to  form  on  the 
obtuse  side  of  subbasin  main  streams  near  their 
outlets  but  favors  the  development  of  large  tribu- 
taries on  the  obtuse  side  farther  upstream  than 
small  ones.  The  second  constraint  is  imposed  by 
the  tendency  for  subbasin  main  streams  to  curve 
upstream.  This  constraint  affects  tributaries  that 
are  almost  as  large  as  the  subbasin  main  stream 
they  join  and,  like  the  first  constraint,  it  favors  the 
formation  of  large  tributaries  on  the  obtuse  side 
farther  upstream  than  small  ones.  (Author's  ab- 
stract) 
W87-07478 


SOME  DYNAMIC  ASPECTS  OF  RIVER  GEOM- 
ETRY, 

Johns  Hopkins  Univ.,   Baltimore,   MD.   Dept.   of 
Geography  and  Environmental  Engineering. 
B.  Yu,  and  M.  G.  Wolman. 


Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  3,  p  501-509,  March  1987.  9  fig,  25  ref,  append. 

Descriptors:  'Hydrodynamics,  'Model  studies, 
•Alluvial  rivers,  'Streamflow,  'Channel  morphol- 
ogy, 'Geomorphology,  'River  geometry,  'Chan- 
nels, Missouri  River,  Simulation,  Flow,  Prediction, 
Discharge. 

Natural  alluvial  river  channels,  in  contrast  to  most 
regime  or  equilibrium  canals,  are  characterized  by 
variable  streamflows.  This  paper  relates  channel 
geometry  to  measures  of  streamflow  variability  as 
distinct  from  mean  discharge  or  flow  magnitude.  A 
relationship  between  mean  channel  width  and  the 
mean  and  coefficient  of  variation  of  channel-form- 
ing discharges  is  derived.  For  the  given  mean 
discharge  it  is  shown  that  the  more  variable  the 
flow,  the  narrower  the  channel  is  in  the  mean.  To  a 
great  extent,  this  relationship  is  confirmed  by  data 
on  alluvial  channels  in  the  Missouri  River  basin. 
Variability  of  water  discharges  proves  to  be  an 
important  factor  influencing  natural  river  geome- 
try. This  initial  approach  to  the  understanding  of 
the  dynamics  of  river  geometry  leads  to  the  con- 
struction of  a  simple  simulation  model  in  which  a 
series  of  channel  forming  discharges  is  generated 
and  corresponding  changing  channel  geometry  is 
calculated.  Results  from  the  simulation  indicate  (1) 
the  channel  has,  in  effect,  a  kind  of  truncated 
memory;  i.e.,  the  impact  of  an  existing  channel 
exists  so  long  as  the  prevailing  discharge  does  not 
exceed  the  present  channel  capacity;  (2)  the  effect 
of  memory  or  the  impact  of  the  existing  channel  on 
the  mean  channel  geometry  is  opposite  to  that  of 
flow  variability  (i.e.,  the  memory  tends  to  keep  the 
channel  geometry  larger  in  the  mean);  (3)  the 
simulated  channel  width,  as  expected,  increases 
abruptly  at  high  discharges,  declining  over  time 
along  a  die-away  curve  until  the  advent  of  a  re- 
corded high  flow.  (Author's  abstract) 
W87-07480 


USE  OF  CONTRASTING  D/H  RATIOS  OF 
SNOWS  AND  GROUNDWATERS  OF  EASTERN 
NEW  YORK  STATE  IN  WATERSHED  EVAL- 
UATION, 

Houston  Univ.,  TX.  Dept.  of  Geological  Sciences. 
J.  R.  Lawrence. 

Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  3,  p  519-521,  March  1987.  2  fig,  1  tab,  9  ref. 
NSF  Grants  ATM-85-41987  and  ATM-77-19217. 

Descriptors:  'Runoff,  'Snowmelt,  'Isotope  stud- 
ies, 'Deuterium,  'Hydrogen,  'Tracers,  'Rainfall- 
runoff  relationships,  'Groundwater,  'Watersheds, 
New  York,  Snow,  Percolation,  Exfiltration. 

The  D/H  ratios  of  snow  on  the  ground  and 
groundwaters  in  eastern  New  York  State  in  early 
spring  differ  by  5.0%  (delta  notation).  This  is  large 
in  comparison  to  the  analytical  precision  of  +  or  - 
.1%  and  permits  estimation  of  the  input  of  snow- 
melt  directly  to  runoff  versus  groundwater  input  to 
runoff  resulting  from  increased  hydraulic  head  as 
the  snow  melts  and  percolates  into  the  ground.  In 
1978  the  high  overflow  resulting  from  snowmelt 
contained  only  25%  meltwater;  the  rest  was  pro- 
vided by  an  increased  groundwater  exfiltration. 
(Author's  abstract) 
W87-07483 


SEASONAL  VARIATION  IN  THE  ABUN- 
DANCE AND  HETEROTROPHIC  ACTIVITY 
OF  SUSPENDED  BACTERIA  IN  TWO  LOW- 
LAND RIVERS, 

Hull  Univ.  (England).  Dept.  of  Plant  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 

W87-07485 


SPAWNING  PERIODICITY  OF  THE  ASIATIC 
CLAM  CORBICULA  FLUMINEA  IN  THE  NEW 
RIVER,  VIRGINIA, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-07518 


EFFECTS  OF  THERMAL  REGIME  ON  SIZE, 
GROWTH  RATES  AND  EMERGENCE  OF  TWO 


Groundwater — Group  2F 

SPECIES  OF  STONEFLIES  (PLECOPTERA: 
TAENIOPTERYGIDAE,  PTERONARCYIDAE) 
IN  THE  FLATHEAD  RIVER,  MONTANA, 

Montana  Univ.,  Bigfork.  Biological  Station. 
For  primary  bibliographic  entry  see  Field  2H. 

W87-07519 


CALCULATION  OF  FLOW  AND  POLLUTANT 
DISPERSION  IN  MEANDERING  CHANNELS, 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 

dromechanik. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07548 


AGRICULTURAL  CHEMICALS  AND  HEAVY 
METALS  IN  UPLAND  SOILS  AND  VALLEY 
ALLUVIUMS  OF  THE  LITTLE  WASHITA 
RIVER  BASIN, 

Agricultural     Research     Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-07562 


2F.  Groundwater 


NUMERICAL  SIMULATION  OF  THE  CON- 
VECTIVE  TRANSPORT  OF  A  NONINTERAC- 
TIVE  CHEMICAL  THROUGH  AN  UNSATU- 
RATED/SATURATED  POROUS  MEDIA, 

Agricultural   Research   Service,   University   Park, 
PA.  Northeast  Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  5B 
W87-06651 


SIMULATION  OF  SALTWATER  INTRUSION 
IN  VOLUSIA  COUNTY,  FLORIDA, 

GeoTrans,  Inc.,  Herndon,  VA. 

J.  W.  Mercer,  B.  H.  Lester,  S.  D.  Thomas,  and  R. 

L.  Bartel. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No 

6,  p  951-965,  December  1986.  12  fig,  2  tab,  9  ref. 

Descriptors:  'Model  studies,  'Computer  models, 
'Saline  water  intrusion,  'Simulation,  'Volusia 
County,  'Aquifers,  'Groundwater,  Water  re- 
sources management,  Florida,  Water  demand, 
Wells,  Discharge,  Calibrations,  Recharge. 

Volusia  County,  in  east  central  Florida,  comprises 
approximately  1,200  square  miles  situated  between 
the  St.  Johns  River  and  the  Atlantic  Ocean.  Most 
of  the  County  is  underlain  by  a  three-aquifer 
system.  Population  centers  in  Volusia  County, 
which  create  a  large  water  demand,  are  located 
near  the  coast.  Saltwater  intrusion  into  the  ground 
water  near  these  population  centers  has  led  to 
relocation  of  public  water  supply  wells  further 
inland.  Regional  management  of  the  country's 
water  resources  commissioned  construction  of  a 
three-dimensional  computer  model  of  the  county. 
Predevelopment  simulation  results  were  used  as 
initial  conditions  for  the  development  simulations, 
which  included  well  discharge  data.  The  predeve- 
lopment model  calibration  consisted  of  reproduc- 
ing field-determined  potentio-metric  surfaces.  As 
part  of  the  calibration  process,  sensitivity  analyses 
were  performed  on  boundary  conditions,  recharge 
rates,  permeability,  and  leakage  properties.  Results 
of  the  model  study  indicate  the  utility  of  computer 
models  as  a  management  tool  for  the  complex 
ground-water  system  in  Volusia  County.  (Author's 
abstract) 
W87-06688 


MISSISSIPPI  EMBAYMENT  AQUIFER 
SYSTEM  IN  MISSISSIPPI:  GEOHYDROLOGIC 
DATA  COMPILATION  FOR  FLOW  MODEL 
SIMULATION, 

Geological  Survey,  Jackson,  MS.  Water  Resources 

Div. 

J.  K.  Arthur,  and  R.  E.  Taylor. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

6,   p    1021-1029,   December    1986.    11    fig,    3   ref. 

Descriptors:  'Computer  models,  *GC  RASA 
study,  'Aquifers,  'Geohydrology,  'Flow  models, 
'Simulation,    'Model    studies,    'Mississippi,    Data 
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collections,  Well  logs,  Computer  programs,  Data 
storage,  Mapping,  Data  processing. 

As  part  of  the  Gulf  Coast  Regional  Aquifer  System 
Analysis  (GC  RASA)  study,  data  from  184  geo- 
physical well  logs  were  used  to  define  the  geohy- 
drologic  framework  of  the  Mississippi  embayment 
aquifer  system  in  Mississippi  for  flow  model  simu- 
lation. Five  major  aquifers  of  Eocene  and  Paleo- 
cene  age  were  defined  within  this  aquifer  system  in 
Mississippi.  A  computer  data  storage  system  was 
established  to  assimilate  the  information  obtained 
from  the  geophysical  logs.  Computer  programs 
were  developed  to  manipulate  the  data  to  con- 
struct geologic  sections  and  structure  maps.  Data 
from  the  storage  system  will  be  input  to  a  five- 
layer,  three-dimensional,  finite-difference  digital 
computer  model  that  is  used  to  simulate  the  flow 
dynamics  in  the  five  major  aquifers  of  the  Missis- 
sippi embayment  aquifer  system.  (Author's  ab- 
stract) 
W87-06694 


EFFICIENT  AQUIFER  SIMULATION  IN  COM- 
PLEX SYSTEMS, 

Universidad  Politecnica  de  Valencia  (Spain). 
J.  Andreu,  and  A.  Sahuquillo. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  1,  p  110- 
129,  January  1987.  5  fig,  1  tab,  28  ref,  1  append. 

Descriptors:  'Groundwater  movement,  *Model 
studies,  'Subsurface,  'Aquifers,  'Simulation  analy- 
sis, Piezometric  head,  Vectors,  Spain. 

A  methodology  is  presented  for  including  the  sub- 
surface flow  in  water  resource  simulation  models, 
when  linearity  can  be  accepted,  using  the  eigenva- 
lues numerical  technique.  If  the  eigenvalues  tech- 
nique is  used  to  solve  groundwater  linear  flow 
equations,  the  eigenvectors  provide  an  orthonor- 
mal  basis.  In  this  basis  a  state  vector  for  the  aquifer 
can  be  explicitly  and  efficiently  computed.  From 
this  vector  variables  of  interest  (piezometric  heads 
or  fluxes)  in  some  or  all  points  of  the  aquifer  can  be 
obtained  in  the  time  desired.  Also,  in  most  real 
cases,  external  actions  can  be  expressed  as  a  linear 
combination  of  a  reduced  set  of  basic  stresses, 
allowing  there  to  be  an  important  reduction  in 
computations.  The  number  of  operations  used  for 
previous  computations  and  for  each  time  period 
are  evaluated  for  this  approach  and  for  others 
currently  being  used.  The  proposed  approach  is 
more  convenient  when  the  simulations  to  be  per- 
formed for  various  alternatives  are  of  considerable 
accumulative  length.  The  approach  is  used  as  the 
groundwater  flow  module  in  a  simulation  module 
of  a  conjunctive  use  scheme  in  eastern  Spain.  (Au- 
thors' abstract) 
W87-06714 


NITRATE  LEACHING  AND  DRAINAGE  FROM 
ANNUAL  AND  PERENNIAL  CROPS  IN  TILE- 
DRAINED  PLOTS  AND  LYSIMETERS, 

Sveriges  Lantbruksuniversitet,  Umea. 

For  primary  bibliographic  entry  see  Field  5B 

W87-06719 


NITRATE  LEACHING  LOSSES  FROM  MONO- 
LITH LYSIMETERS  AS  INFLUENCED  BY  NI- 
TRAPYRIN, 

Agricultural   Research   Service,   Coshocton,   OH. 
North  Appalachian  Experimental  Watershed. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-06723 


PROTECTION   OF   WATERLINES   TRAVERS- 
ING A  HAZARDOUS  WASTE  LANDFILL, 

Toledo  Public  Utilities  Dept.,  OH. 

For   primary   bibliographic   entry   see   Field   5G 

W87-06774 


WATER    SEEPAGE    THROUGH    MULTILAY- 
ERED  ANISOTROPIC  HILLSIDE, 

Louisiana  Agricultural  Experiment  Station,  Baton 

Rouge. 

For   primary   bibliographic   entry   see   Field    2G 

W87-06792 


INVERSE  PROBLEM  FOR  CONFINED  AQUI- 
FER FLOW:  IDENTIFICATION  AND  ESTIMA- 
TION WITH  EXTENSIONS, 

Wright  State  Univ.,  Dayton,  OH.  Dept.  of  Geolo- 
gy- 

H.  A.  Loaiciga,  and  M.  A.  Marino. 
Water  Resources  Research   WRERAQ,  Vol    23 
No.  1,  p  92-104,  January  1987.  1  fig,  5  tab,  35  ref,  2 
append.  Water  Resource  Center  Project  UCAL- 
WRC-W-634. 

Descriptors:  'Confined  aquifers,  'Least  squares 
method,  'Flow  equations,  'Groundwater  move- 
ment, 'Model  studies,  'Estimating,  Statistics,  Pre- 
diction, Simulation,  Comparison  studies,  Evalua- 
tion. 

A  methodology  for  estimating  the  elements  of 
parameter  matrices  in  the  governing  equation  of 
flow  in  a  confined  aquifer  was  developed.  The 
estimation  techniques  for  the  distributed-parameter 
inverse  problem  pertain  to  linear  least  squares  and 
generalized  least  squares  methods.  The  linear  rela- 
tionship among  the  known  heads  and  unknown 
parameters  of  the  flow  equation  provides  the  back- 
ground for  developing  criteria  determining  the 
identifiability  status  of  unknown  parameters.  Under 
conditions  of  exact  or  overidentification  it  is  possi- 
ble to  develop  statistically  consistent  parameter 
estimators  and  their  asymptotic  distributions.  The 
estimation  techniques,  namely,  two-stage  least 
squares  and  three  stage  least  squares,  were  applied 
to  a  specific  groundwater  inverse  problem  and 
compared  between  themselves  and  with  an  ordi- 
nary least  squares  estimator.  The  three-stage  esti- 
mator provided  the  closer  approximation  to  the 
actual  parameter  values,  but  it  also  showed  rela- 
tively large  standard  errors  compared  to  the  ordi- 
nary two-stage  estimators.  The  estimation  tech- 
niques provide  the  parameter  matrices  required  to 
simulate  the  unsteady  groundwater  flow  equation. 
A  nonlinear  maximum  likelihood  estimation  ap- 
proach to  the  inverse  problem  is  presented.  The 
statistical  properties  of  maximum  likelihood  estima- 
tors were  derived,  and  a  procedure  developed  to 
construct  confidence  intervals  and  do  hypothesis 
testing.  The  relative  merits  of  the  linear  and  maxi- 
mum likelihood  estimators  are  analyzed.  Other 
topics  relevant  to  the  identification  and  estimation 
methodologies,  i.e.,  a  continuous-time  solution  to 
the  flow  equation,  coping  with  noise-corrupted 
head  measurements,  and  extension  of  the  devel- 
oped theory  to  nonlinear  cases  are  also  discussed. 
A  simulation  study  was  used  to  evaluate  the  meth- 
ods developed  in  this  study.  (Author's  abstract) 
W87-06820  ' 


GROUNDWATER  CONTAMINATION  AND 
RECLAMATION. 

American  Water  Resources  Association,  Bethesda, 
MD. 

Proceedings  of  a  Symposium  held  in  Tucson,  Ari- 
zona, August  14-15,  1985.  American  Water  Re- 
sources Association,  Bethesda,  Maryland.  1985. 
175  p.  Edited  by  Kennith  D.  Schmidt. 

Descriptors:  'Groundwater  pollution,  'Path  of 
pollutants,  'Fate  of  pollutants,  'Water  pollution 
treatment,  'Symposium,  Water  quality  control, 
Monitoring,  Legal  aspects. 

The  American  Water  Resources  Association 
(AWRA)  believes  in  communication  among  the 
various  people  in  water  resource  issues.  The 
AWRA  Symposium  is  an  opportunity  to  share 
experiences,  to  debate  issues,  and  to  understand  the 
views  of  other  on  specific  topics.  This  series  of 
papers  is  organized  into  four  topics:  (1)  groundwat- 
er monitoring,  (2)  legal  and  political  issues,  (3) 
groundwater  protection,  and  (4)  groundwater  rec- 
lamation. Both  generic,  or  regional,  and  site-specif- 
ic studies  are  discussed,  and  together  these  papers 
cover  many  parts  of  the  United  States.  Both  prob- 
lems and  solutions  are  discussed,  and  a  variety  of 
approaches  are  presented.  (See  also  W87-06850 
thru  W87-06870)  (Lantz-PTT) 
W87-06850 


STATE  WATER  RESOURCES  RESEARCH  IN- 
STITUTE PROGRAM:  GROUND  WATER  RE- 
SEARCH, 


Geological  Survey,  Reston,  VA.  Office  of  Water 

Data  Coordination. 

For  primary  bibliographic  entry  see  Field  5B 

W87-06852 


FENCE    LAKE    COAL    PROJECT,    GROUND- 
WATER MONITORING, 

Dames  and  Moore,  Phoenix,  AZ. 

For  primary  bibliographic  entry  see  Field  5B 

W87-06853 


RMA    SOUTHERN    TIER    CONTAMINATION 
SURVEY, 

Dames  and  Moore,  Bethesda,  MD. 

For  primary  bibliographic  entry  see  Field  5B 

W87-06854 


REGIONAL  GROUND- WATER-QUALITY  NET- 
WORK DESIGN, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A 
W87-06855 


GROUND  WATER  POLLUTION  INVESTIGA- 
TION TECHNIQUES,  TUCSON,  ARIZONA:  A 
REVIEW  OF  RECENT  PROJECTS  IN  THE  VI- 
CINITY OF  THE  TUCSON  INTERNATIONAL 
AIRPORT, 

Tucson  Water  Dept.,  AZ. 
For  primary  bibliographic  entry  see  Field  5B 
W87-06856 


USING  CANCER  RISK  ASSESSMENTS  TO  DE- 
TERMINE 'HOW  CLEAN  IS  CLEAN', 

Twitty,  Sievwright  and  Mills,  Phoenix,  AZ. 

For   primary   bibliographic   entry   see   Field   5G 

W87-06859 


CITY/SUBURB  VIEWS  ON  GROUNDWATER 
ISSUES, 

Appalachian   State   Univ.,   Boone,   NC   Dept.   of 

Political  Science. 

For   primary   bibliographic   entry   see   Field   5G. 

W87-06860 


POLITICS    OF   GROUND    WATER    PROTEC- 
TION, 

National   Association   of  Conservation   Districts, 

Washington,  DC. 

For   primary   bibliographic   entry   see  Field   5G 

W87-06861 


BISCAYNE  AQUIFER  PROTECTION  PLAN, 

CH2M  Hill,  Inc.,  Gainesville,  FL. 

For  primary  bibliographic   entry  see   Field   5G. 

W87-06862 


GROUNDWATER     PROTECTION     BY     SOIX 
MODIFICATION, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

For   primary   bibliographic   entry   see   Field   5G. 

W87-06863 


INTERAGENCY  STUDY  OF  OILFIELD  BRINE 
POLLUTION  IN  KANSAS, 

Kansas  State  Geological  Survey,  Lawrence. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-06864 


PREVENTING  VIRAL  CONTAMINATION  OF 
DRINKING  WATER, 

Robert    S.    Kerr   Environmental    Research    Lab., 

Ada,  OK. 

For   primary   bibliographic   entry   see   Field   5G. 

W87-06865 


RAPID    REMOVAL    OF    A    GROUNDWATER 
CONTAMINANT  PLUME, 
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Geological  Survey,  Menlo  Park,  CA. 

For  primary   bibliographic   entry   see   Field    5G 

W87-06866 


STRATIGRAPHIC    INFLUENCE    ON    CLEAN- 
IT  METHODS:  A  CASE  HISTORY, 

Dames  and  Moore,  San  Francisco,  CA. 

For  primary   bibliographic   entry   see   Field    5G 

W87-06867 


WATER  BUDGET  FOR  SRP  BURIAL  GROUND 
AREA, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC 

Savannah  River  Plant. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06996 


NEUTRALIZATION     OF     ACIDIC     GROUND 
WATER  NEAR  GLOBE,  ARIZONA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

For  primary   bibliographic   entry   see   Field   5G 

W87-06868 


AQUIFER  RESTORATION:  IN  SITU  TREAT- 
MENT AND  REMOVAL  OF  ORGANIC  AND 
INORGANIC  COMPOUNDS, 

Groundwater  Technology,  Inc.,  Chadds  Ford,  PA. 
For  primary  bibliographic  entry  see  Field  5G 
W87-06869 


SHALLOW-AQUIFER      DEWATERING      FOR 
SOURCE-AREA  CONTROL, 

McLaren      Environmental      Engineering,      Inc., 

Rancho  Cordova,  CA. 

For  primary   bibliographic   entry   see   Field    5G 

W87-06870 


COMPARISON  OF  ANALYTICAL  METHODS 
FOR  PHENOLS,  CYANIDE,  AND  SULFATE  AS 
APPLIED  TO  GROUNDWATER  SAMPLES 
FROM  UNDERGROUND  COAL  GASIFICA- 
TION srrEs, 

Lawrence  Livermore  National  Lab.,  CA. 
For  primary  bibliographic  entry  see  Field  5A 
W87-06886 


SOME  FACTORS  CONTRIBUTING  TO  DE- 
CREASED WELL  EFFICIENCY  DURING 
FLUID  FNJECTION, 

Woodward-Clyde  Consultants,  Denver,  CO. 
For  primary  bibliographic  entry  see  Field  3E 
W87-06895 


INFLUENCE    OF    FORMATION    CLAYS    ON 
THE  FLOW  OF  AQUEOUS  FLUIDS, 

Haliburton  Services,  Duncan,  OK. 

For  primary   bibliographic   entry   see   Field   2G. 

W87-06897 


ASSESSMENT  OF  TRACE  GROUND  WATER 
CONTAMINANTS    RELEASE    FROM    SOUTH 

MrNWGsrrrfsITU    URANIUM    solution 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering 
J-or  primary  bibliographic  entry  see  Field  5B. 
W87-06940 

rSm™L.J^SE  OF  GPR  IN  ASSESSING 
?v?S?^ATER  POLLUTION  IN  PARTIAL- 
LY AND  FULLY  SATURATED  SOILS, 

Drexel   Univ.,   Philadelphia,   PA.   Dept.   of  Civil 

tngineering. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-06959 


?Arl«,^IS7.9RY   STUDY   OF  WATER   ^OW 
THROUGH  UNSATURATED  SOIL, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering 
W87^6962ry   b'bll0graphic   entry   see   Fie'd   2G. 


PS01-0010  CHARACTER  OF  TUFFS  IN  THE 
^SATURATED  ZONE  AT  YUCCA  MOW*- 
TAIN,  SOUTHERN  NEVADA, 

Geological  Survey,  Denver,  CO. 

W87-06%4ry   biblioSraPhic   entry   see   Field   2G. 


PROPERTIES  OF  GROUNDWATER 

Kiel  Univ.  (Germany,  F.R.).  Dept.  of  General  and 

Applied  Geology. 

G.  Matthess. 

John  Wiley  and  Sons,  New  York,  New  York   1982 

406  p.  Translated  by  John  C.  Harvey. 

Descriptors:  'Groundwater,  'Physical  properties, 
Chemical  properties,  'Biologic  properties,  *Hy- 
drologic  properties,  Aquifers,  Groundwater  move- 
ment, Groundwater  recharge. 

This  book  introduces  fundamental  principles  that 
describe  the  geochemical  mechanisms  that  control 
the  properties  of  groundwater,  the  occurrence  of 
the  various  dissolved  substances,  and  their  natural 
variations  present  in  groundwater.   The  relation- 
ship between  these  components  and  groundwater 
is  described.   The  physical,   chemical,   biological, 
and  hygienic  properties  of  groundwater  determine 
its  usefulness  for  human  purposes,  namely  agricul- 
ture,   industry,    and   domestic   use.    Furthermore, 
groundwater  properties  give  important  indications 
of  the  nature  of  aquifers,  and  supply  valuable  infor- 
mation about  the  origin,  flow  velocity,  and  direc- 
tion  of  groundwater.   Modern  geochemical   pro- 
specting techniques  in  which  substances  are  carried 
by  groundwater  are  used  for  detecting  concealed 
mineral  ores  and  deposits  of  oil  and  natural  gas. 
Spas  use  groundwater  in  which  unusual  dissolved 
mineral  matter  makes  it  of  therapeutic  value  to  the 
sick.  A  high  concentration  of  elements  important 
to  agriculture  -  potassium,  bromine,  iodine,  and 
others  -  can  be  considered  to  be  useful.   Water 
quality  is  subject  to  much  spatial,  and  sometimes 
also  periodic  variations,  the  causes  of  which  can 
very  often  be  discovered  only  with  difficulty,  par- 
ticularly because  the  chemistry  of  water  itself  can 
be  very  complex.  Many  of  the  physical  and  chemi- 
cal principles  have  been  known  for  a  long  time,  but 
the  rapid  increase  in  the  water  and  the  develop- 
ment of  geochemistry  generally,   as  well  as  the 
application  of  analytical  techniques  in  recent  years, 
have  made  possible  rapid  progress  in  furthering 
knowledge    of   groundwater    chemistry.    (Lantz- 

W87-06998 


NEAR-SURFACE  GROUNDWATER  RE- 
SPONSES TO  INJECTION  OF  GEOTHERMAL 
WASTES, 

Idaho    Water    and    Energy    Resources    Research 

Inst.,  Moscow. 

For  primary  bibliographic  entry  see  Field  5E 

W87-07011 


TECHNICAL  SUMMARY  OF  THE  A/M  AREA 
GROUNDWATER  (AMGW)  REMEDIAL 
ACTION  PROGRAM, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC 

Savannah  River  Plant. 

For   primary   bibliographic   entry   see   Field    5G 

W87-07013 


GROUNDWATER  MODEL  PARAMETER  ESTI- 
MATION USING  A  STOCHASTIC-CONVEC- 
TIVE  APPROACH, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B 
W87-07015 


SRP  GROUNDWATER  PROTECTION  IMPLE- 
MENTATION PLAN,  (DRAFT), 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 

Savannah  River  Lab. 

For   primary   bibliographic   entry   see   Field   5G 

W87-07025 


INTERPRETATION  OF  THE  CONVERGENT- 
FLOW  TRACER  TESTS  CONDUCTED  IN  THE 
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CULEBRA  DOLOMITE  AT  THE  H-3  AND  H-4 
HYDROPADS  AT  THE  WASTE  ISOLATION 
PILOT  PLANT  (WIPP)  SITE, 

INTERA  Technologies,  Inc.,  Austin,  TX. 
For  primary  bibliographic  entry  see  Field  5B 
W87-07029 


ANALYSIS  OF  SALTWATER  UPCONING  BE- 
NEATH A  PUMPING  WELL, 

Geological  Survey,  Reston,  VA. 

T.  E.  Reilly,  and  A.  S.  Goodman. 

Journal  of  Hydrology  JHYDA7,  Vol.  89,  No  3/4 

p    169-204,   January    1987.    14  fig,   7  tab,   26  ref! 

Descriptors:  'Saline  water,  'Saline-freshwater 
interfaces,  'Upconing,  'Saline  water  intrusion, 
'Aquifers,  'Groundwater,  'Pump  wells,  Simula- 
tion, Solute  transport,  Numerical  analysis,  Wells, 
Dispersivity. 

Aquifer  systems  that  contain  freshwater  and  salt- 
water aie  usually  stratified,  with  the  more  dense 
saltwater  underlying  the  freshwater.  A  groundwat- 
er   well    discharging    from    the    freshwater    zone 
causes  the  saltwater  to  move  upwards  towards  the 
well.  This  phenomenon  is  known  as  saltwater  up- 
coning. Two  methods  of  analysis,  the  sharp-inter- 
face    method     and     the     fluid-density-dependent 
solute-transport  method,  are  used  to  simulate  salt- 
water upconing.  Numerical  experiments  including 
comparisons  of  the  two  methods  indicate:  (1)  for 
low  to  moderate  pumpages  the  50%  isochlor  and 
sharp  interface  correlate   well;   (2)  the  well  can 
discharge  significant  concentrations  of  saltwater 
even  though  a  stable  cone  (according  to  the  sharp- 
interface  method)  exists  below  the  well  screen-  (3) 
an  almost   linear  relationship  exists  between   the 
well  discharge  rate  and  the  concentration  of  the 
discharge  at  low  pumping  rates  that  maintain  a 
stable  cone;  and  (4)  upconing  is  sensitive  to  trans- 
verse dispersivity,  whereas  it  is  insensitive  to  longi- 
tudinal dispersivity.  A  simulation  of  upconing  at 
Test  Site  No.  4,  Truro,  Cape  Cod,  Massachusetts, 
indicates  that  the  appropriate  field  value  of  trans- 
verse dispersivity  is  very  small.  This  supports  the 
validity  of  the  sharp-interface  assumption  for  ana- 
lyzing the  behavior  of  systems  with  thin  saltwater- 
freshwater  transition  zones.  (Author's  abstract) 
W87-07063 


HYDROGEOLOGY  OF  COMPLEX  LENS  CON- 
DITIONS IN  QATAR, 

Birmingham  Univ.  (England).  Hydrogeology  Sec- 
tion. 

J.  W.  Lloyd,  J.  G.  Pike,  B.  L.  Eccleston,  and  T.  R 
E.  Chidley. 

Journal  of  Hydrology  JHYDA7,  Vol.  89,  No  3/4 
p  239-258,  January  1987.  8  fig,  5  tab,  9  ref. 

Descriptors.  'Groundwater  lens,  'Aquifers 
'Groundwater,  'Qatar,  'Saline-freshwater  inter- 
faces, 'Groundwater  recharge,  Runoff,  Rainfall, 
Permeability,  Evaporation,  Flow,  Geohydrology 
Arid  zone. 

The  emirate  of  Qatar  lies  on  a  peninsula  extending 
northward  from  the  mainland  of  Saudi  Arabia  into 
the  Arabian  Gulf.  The  peninsula  is  underlain  by 
sedimentary  rocks  ranging  from  late  Cretaceous  to 
Holocene  age  but  only  two  Lower  Tertiary  units 
are  identified  as  aquifers.  The  groundwater  distri- 
bution in  these  units  is  seen  to  be  controlled  by 
facies  distributions  related  to  tectonically  con- 
trolled sedimentation  and  subsequent  dissolution. 
Dissolution  has  created  permeability,  in  the  Umm 
er  Rhaduma  limestones  and  in  the  ovedrlying  Rus 
anhydrites.  In  the  latter  case  the  dissolution  has 
lead  to  extensive  surface  collapse  which  has  pro- 
vided a  mechanism  for  recharge  from  runoff.  De- 
spite very  low  rainfall  and  high  evaporation  rates, 
recharge  related  to  storm  runoff  has  resulted  in  the 
establishment  of  a  complex  fresh  groundwater  lens 
in  both  aquifer  units.  The  lens  is  constrained  by 
saline  groundwaters  which  in  the  lower  unit  are 
controlled  by  heads  in  eastern  Saudi  Arabia  but  in 
the  upper  unit  by  the  Arabian  Gulf  sea  level. 
Groundwater  abstraction  is  shown  to  be  distorting 
the  fresh  groundwater  lens  configuration,  and  esti- 
mates of  the  resultant  flow  responses  affecting  the 
lens  are  given.  (Author's  abstract) 
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W87-07065 


CHEMICAL  SIMILARITIES  AMONG  PHYS- 
ICALLY DISTINCT  SPRING  TYPES  IN  A 
KARST  TERRAIN, 

Kentucky   Univ.,   Lexington.   Dept.   of  Geology. 
B.  R.  Scanlon,  and  J.  Thrailkill. 
Journal  of  Hydrology  JHYDA7,  Vol.  89,  No.  3/4, 
p  259-279,  January    1987.    15  fig,   3  tab,   26  ref. 

Descriptors:  'Springs,  'Water  chemistry,  'Karst 
aquifers,  'Aquifers,  'Groundwater  recharge,  Ions, 
Runoff,  Flow,  Conduits,  Kentucky,  Pennsylvania. 

In  karst  regions  where  correlations  between  physi- 
cal charaacteristics  of  springs  and  temporal  vari- 
ations in  spring  water  chemistry  were  found, 
spring  water  chemistry  was  used  to  infer  physical 
attributes  of  karst  systems.  Springs  were  tested  in 
the  Inner  Bluegrass  Karst  Region  of  central  Ken- 
tucky where  previous  dye-tracing  studies  have 
identified  two  physically  distinct  spring  types: 
local  high-level  springs  discharging  from  shallow 
flow  paths  and  major  low-level  springs  discharging 
from  a  deep  integrated  conduit  system.  Represent- 
ative high-level  and  major  springs  were  sampled 
over  a  16-month  period  and  analyzed  for  major 
dissolved  components.  Both  spring  types  showed 
similar  variations  in  temperature,  calcium,  magne- 
sium, bicarbonate,  and  hardness.  No  systematic 
differences  in  ionic  concentrations  or  in  saturation 
indices  with  respect  to  calcite  and  dolomite  were 
apparent.  Chemical  similarities  between  high-level 
and  major  springs  during  low  flow  are  attributed 
to  recharge  of  major  springs  by  percolation  and  by 
high-level  springs  and  to  the  occurrence  of  most 
chemical  reactions  near  the  recharge  zone  rather 
than  in  the  deep  conduit  system.  During  high 
discharge,  most  recharge  to  the  major  springs  is 
surface  runoff  which  produces  low  ionic  concen- 
trations. Similarly  low  ionic  concentrations  in  the 
high-level  springs  result  from  rapid  flow  through 
the  soil-rock  zone  and  short  flow  distances.  These 
relationships  indicate  that  spring  water  chemistry 
is  not  only  a  function  of  conduit  size  but  also  an 
indicator  of  recharge  type  and  amount  and  flow 
path  length.  Differing  flow  path  lengths  to  major 
and  high-level  springs  counteract  the  effect  of 
varying  conduit  size  between  the  two  spring  types 
and  result  in  similar  ionic  concentrations.  These 
data  indicate  that  spring  water  chemistry  cannot  be 
used  to  predict  physical  characteristics  of  karst 
aquifers  in  the  Inner  Bluegrass  Region.  The  physi- 
cal and  chemical  attributes  of  springs  in  the  Inner 
Bluegrass  were  compared  to  those  of  springs  in  the 
Nittany  Valley  of  Pennsylvania.  A  reported  high 
correlation  between  physical  and  chemical  charac- 
teristics of  springs  in  the  Pennsylvania  karst  system 
reflects  geological  and  structural  controls  not 
present  in  the  Inner  Bluegrass  Region.  (Author's 
abstract) 
W87-07066 


MIXING  CUP  AND  THROUGH-THE-WALL 
MEASUREMENTS  IN  FIELD-SCALE  TRACER 
TESTS  AND  THEIR  RELATED  SCALES  OF 
AVERAGING, 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
G.  L.  Moltyaner. 

Journal  of  Hydrology  JHYDA7,  Vol.  89,  No  3/4 
p  281-302,  January  1987.  12  fig,  22  ref. 

Descriptors:  'Tracers,  'Field  tests,  'Sampling  de- 
vices, 'Dispersion,  'Path  of  pollutants,  'Aquifers, 
'Chalk  River,  'Data  processing,  'Averaging, 
Wells,  Flow,  Model  studies,  Advection. 

Methods  and  scales  of  averaging  associated  with 
the  sampling  devices  used  in  field-tracer  experi- 
ments are  critically  important  in  the  assessment  of 
dispersive  properties  of  aquifers.  The  importance  is 
illustrated  on  the  basis  of  experimental  data  ob- 
tained from  two  nautral-gradient  dispersion  tests 
performed  at  Chalk  River,  Ontario.  The  dispersive 
properties  of  the  tracer-tests  aquifer  are  character- 
ized at  the  local  scale  using  measurements  from 
dry-access  observation  wells  and  multilevel  sam- 
plers, and  at  the  tracer-occupied-zone  and  full- 
aquifer  scales  by  averaging  the  observed  data.  The 
flow-weighted  and  depth-weighted  averaging  pro- 


cedures are  considered.  The  measured  and  aver- 
aged data  are  analysed  using  the  classical  advec- 
tion-dispersion  model.  The  results  of  the  analysis 
demonstrate  that  the  application  of  the  advection- 
dispersion  model  at  the  local  scale  gives  laborato- 
ry-obtained magnitudes  of  the  longitudinal  disper- 
sivity.  The  application  of  the  advection-dispersion 
at  the  full-aquifer  scale  results  in  an  order-of-mag- 
nitude  increase  of  dispersivity.  The  analysis  also 
emphasizes  the  fundamental  importance  of  the  con- 
cept of  flow-weighted  concentration  and  quantifies 
the  difference  between  flow-weighted  and  depth- 
weighted  mean  concentrations.  (Author's  abstract) 
W87-07067 


NUMERICAL  ESTIMATION  OF  EFFECTIVE 
PERMEABILITY  IN  SAND-SHALE  FORMA- 
TIONS, 

Stanford  Univ.,  CA.  Dept.  of  Applied  Earth  Sci- 
ences. 

A.  J.  Desbarats. 
Water  Resources  Research  WRERAQ,  Vol    23 

No.  2,  p  273-286,  February  1987.   15  fig,  33  ref. 

Descriptors:  'Groundwater  movement,  'Subsur- 
face water,  'Permeability,  'Sand,  'Shales,  'Nu- 
merical analysis,  'Sandstones,  Storm  seepage, 
Mathematical  studies,  Mathematical  equations, 
Model  studies,  Mathematical  models,  Flow  charac- 
teristics, Sahara,  Comparison  studies. 

A  numerical  approach  is  used  to  estimate  effective 
permeability  in  sand-shale  formations  under  steady 
state  uniform  flow  conditions.  Permeability  is  mod- 
eled as  a  binary,  second-order  stationary  random 
function  taking  on  two  possible  values  K  sub  ss 
and  K  sub  sh  in  sandstone  and  shale,  respectively. 
This  model  is  realistic  since  experience  with  sand- 
stone reservoirs  has  shown  that  randomly  dis- 
persed low-permeability  shales  are  the  single  domi- 
nant heterogeneity  affecting  flow  behavior.  The 
cases  of  both  spatially  correlated  and  uncorrelated 
permeabilities  are  considered.  For  the  case  of  spa- 
tially correlated  permeability,  an  autocovariance 
model  was  fitted  to  data  from  the  Assakao  fluvial 
sandstone  which  outcrops  in  the  Tassili  region  of 
the  central  Sahara.  The  turning  bands  method  was 
used  to  simulate  the  spatially  correlated  permeabi- 
lities of  blocks  discretizing  the  flow  field.  Effective 
permeability  was  found  to  depend  on  the  shale 
volume  fraction,  the  spatial  covariance  structure, 
and  the  dimensionality  of  the  flow  system.  Existing 
analytical  methods  for  estimating  effective  perme- 
ability in  a  two-phase  medium  are  found  to  be 
inaccurate  when  compared  to  numerical  results  or 
unapplicable  to  stratified  environments.  In  addition 
to  providing  a  check  of  analytical  work,  the  nu- 
merical approach  is  found  to  be  a  useful  tool  for 
exploring  the  effects  of  reservoir  heterogeneity  on 
flow  behavior  in  a  qualitative  sense.  (Author's  ab- 
stract) 
W87-07108 


SALTWATER  INTRUSION  IN  AQUIFERS:  DE- 
VELOPMENT AND  TESTING  OF  A  THREE- 
DIMENSIONAL  FINITE  ELEMENT  MODEL, 

GeoTrans,  Inc.,  Herndon,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07110 


PRIORITIZING     AREAS     FOR     STATEWIDE 
GROUNDWATER  MONITORING, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  7A. 
W87-07195 


TWO-DIMENSIONAL  GROUNDWATER  MOD- 
ELING WITH  MICROCOMPUTERS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Civil  Engineering. 

W.  P.  James,  K.  Laza,  F.  Bell,  G.  Moridis,  and  K 
Kim. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  2,  p  293- 
307,  March  1987.  7  fig,  1  tab,  5  ref. 

Descriptors:  'Numerical  models,  'Groundwater 
models,  'Model  studies,  'Microcomputers, 
Aquifers,  Groundwater,  Numerical  analysis,  Equa- 
tions. 


Two  simple  numerical  models  adopted  for  micro- 
computer applications  and  used  to  analyze  ground- 
water problems  are  described.  The  alternating  di- 
rection implicit  method  is  an  iterative  procedure 
used  to  model  relatively  large  two-dimensional 
aquifers  on  microcomputers.  The  direct  solution 
model  uses  a  checkerboard  numbering  pattern  of 
the  grid  elements  to  reduce  the  number  of  continu- 
ity equations  and  solves  the  remaining  equations 
simultaneously.  The  analysis  of  a  water  barrier  and 
recovery  system  for  a  petroleum  products  terminal 
is  presented  and  the  compulation  times  for  both 
models  are  compared  using  IBM,  AT  and  T,  and 
HP  microcomputers  (Author's  abstract) 
W87-07202 


GROUNDWATER  CONTAMINATION  CON- 
TROL AND  TREATMENT,  ROCKY  MOUN- 
TAIN ARSENAL  COLORADO, 

Black  and  Veatch,  Kansas  City,  MO. 

For  primary  bibliographic   entry  see   Field   5G 

W87-07251 


STATISTICAL  EVALUATION  OF  HYDRAULIC 
CONDUCTIVITY  DATA  FOR  WASTE  DISPOS- 
AL SITES, 

Neyer,  Tiseo  and  Hindo,  Ltd. 

For   primary   bibliographic   entry   see   Field   2G 

W87-07252 


GROUNDWATER  MONITORING  SYSTEMS  - 
ONLY  AS  GOOD  AS  THE  WEAKEST  LINK, 

ERM-Midwest,  Inc.,  Columbus,  OH. 

D.  E.  Johe. 

IN:  Management  of  Toxic  and  Hazardous  Wastes, 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1985.  p 

105-118,  5  tab,  6  ref. 

Descriptors:  'Groundwater  quality,  'Monitoring, 
Groundwater  pollution,  Sampling,  Sample  prepa- 
ration, Sample  preservation,  Water  quality  control, 
Chemical  analysis. 

The  purpose  of  this  chapter  is  to  make  the  point 
that  a  groundwater  monitoring  program  involves  a 
lot  more  than  just  collecting  a  sample  and  getting 
it  analyzed.  A  good  monitoring  program,  one  that 
the  users  can  have  confidence  in,  and  know  that 
the  conclusions  are  valid,  involves  numerous  ele- 
ments (sampling  methods,  preparation  and  preser- 
vation, shipping,  chemical  analysis,  and  quality 
assurance)  which  have  been  described.  Emphasis 
has  been  placed  on  those  elements  that  are  most 
often  overlooked  or  slighted.  The  'bottom  line'  is 
that  the  professional  needs  to  know  and  understand 
all  of  the  elements  of  a  good  monitoring  program 
and  should  never  try  to  shortcut  the  program.  If 
any  element  is  ignored  or  downplayed  in  the  inter- 
est of  saving  time  or  money,  it  could  result  in 
questionable  or  dubious  results.  In  the  long  run, 
this  could  prove  to  be  very  expensive  in  terms  of 
credibility  and  cash  flow.  It  is  better  to  do  the  job 
right  the  first  time,  than  to  have  to  redo  it  at  ones 
own  expense.  (See  also  W87-07243)  (Lantz-PTT) 
W87-07253 


PROBLEMS  IN  ASSESSING  ORGANICS  CON- 
TAMINATION IN  GROUNDWATER, 

Geraghty  and  Miller,  Inc. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-07254 


PRIVATE  WELL  SAMPLING  IN  VICINITY  OF 
RE-SOLVE,  INC.,  HAZARDOUS  WASTE  SITE, 

Camp,   Dresser  and   McKee,   Inc.,   Boston,   MA. 
For  primary  bibliographic  entry  see  Field  5A. 

W87-07255 


REMEDIAL  INVESTIGATION  AND  FEASIBIL- 
ITY STUDY  -  TACOMA  WATER  SUPPLY 
WELLS  COMMENCEMENT  BAY  AREA, 
TACOMA,  WASHINGTON, 

Black  and  Veatch,  Kansas  City,  MO. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07272 
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PROGRAM  FOR  STEAM  PURITY  MONITOR- 
ING: 2.  RESULTS  OF  POWER  PLANT  TEST- 
ING. 

Westinghouse  Research  and  Development  Center, 

Pittsburgh.  PA. 

For  primary  bibliographic  entry  see  Field  7B 

W87-U7287 


REGIONAL     AQUIFER-SYSTEM     ANALYSIS 

PROGRAM     OF     THE     U.S.     GEOLOGICAL 

SURVEY:  SUMMARY  OF  PROJECTS,  1978-84. 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div 

U.S.  Geological  Survey  Circular  1002,  1986.  264  p. 

Edited  by  Ren  Jen  Sun. 

Descriptors:  'Aquifer  systems,  'Groundwater, 
•Water  resources  development,  'Geohydrology, 
•Groundwater  resources,  Aquifers,  Data  collec- 
tions. Geochemistry. 

The  Regional  Aquifer-System  Analysis  Program 
of  the  U.S.  Geological  Survey  was  initiated  in  1978 
as  a  result  of  specifications  of  the  appropriations 
bill  of  the  95th  Congress,  prompted  by  the  1977 
drought.  The  purpose  of  this  program  is  to  define 
the  regional  hydrology  and  geology  and  to  estab- 
lish a  framework  of  background  information  of 
geology,  hydrology,  and  geochemistry  of  the  Na- 
tion's important  aquifer  systems.  This  information 
is  critically  needed  to  develop  an  understanding  of 
groundwater  flow  systems,  and  to  support  better 
groundwater  resources  management.  As  of  1984, 
investigations  of  seven   regional   aquifer   systems 
were   completed,    nine    regional    aquifer    systems 
were  still  being  studied,   and   three  new  studies 
were  started.  This  report  summarizes  the  status  of 
each  investigation  of  the  regional  aquifer  systems 
under  the  program  from  1978  through  1984.  The 
nature  of  the  summaries  differs  somewhat  from 
study  to  study.  For  those  studies  which  either  have 
been  completed  or  are  near  completion,  summaries 
of  results  are  presented.  For  projects  that  are  not 
near  completion  or  have  just  been  started,  discus- 
sions may  be  brief  and  focus  on  problem  issues  or 
hydrogeologic    conditions.    All    reports    resulting 
from  the  study  as  of  1984  are  listed  at  the  end  of 
each  summary.  A  list  of  project  chiefs  and  their 
offices  is  also  included  in  the  report  for  those  who 
are  interested  in  obtaining  additional  information 
(See  also  W87-07313  thru  W87-07335)  (Author's 
abstract) 
W87-07312 


££™AL  VALLEY  REGIONAL  AQUIFER- 
SYSTEM  STUDY,  CALIFORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 
G.  L.  Bertoldi,  and  R.  J.  Sen. 

N:  Regional  Aquifer-System  Analysis  Program  of 
io7o  o^  GTe2loglcal  Survey:  Summary  of  Projects, 

«T  'n  S  Geological  Survey  Circular  1002, 
1986.  p  9-16,  8  fig,  8  ref. 

Descriptors:  'Aquifer  systems,  'California,  'Cen- 
tral Valley,  'San  Joaquin  Valley,  'Groundwater 
resources,  'Sacramento  Valley,  'Groundwater 
management,  'Groundwater  movement,  'Geohy- 
drology, Geochemistry,  Boron,  Permeability  coef- 
ficient, Water  resources  development,  Irrigation. 

The  Central  Valley  of  California  occupies  about 
U%  of  the  total  land  area  of  the  State  of  Califor- 
nia It  is  a  large  alluvium-filled  structural  basin 
occupying  approximately  20,000  sq  mi  of  the  flat- 
land  lying  between  the  Coastal  Ranges  and  Valleys 
to  the  west  and  Sierra  Nevada  Range  to  the  east 
lne  aquifer  system  of  the  Central  Valley  is  com- 
posed of  a  heterogeneous  mixture  of  continental 
alluvial  materials  derived  from  the  surrounding 
mountains.  Thickness  of  the  sediments  averages 
about  2,900  feet  in  the  San  Joaquin  Valley  and 
.XAJ  teet  in  the  Sacramento  Valley.  Many  signifi- 
cant findings  have  emerged  from  a  Central  Valley 
regional  aquifer  which  may  have  an  application  to 
the  general  knowledge  of  groundwater  hydrology 
*>me  of  these  are:  (1)  discovery  of  a  compressible 
ciay  in  the  Sacramento  Valley  that  is  similar  to  the 
U>rcoran  Clay  Member  of  the  Tulare  Formation  a 
major  confining  unit  in  the  San  Joaquin  Valley-  (2) 
natural    geochemical    controls    and    mechanisms 


were  defined  for  the  Sacramento  Valley  thus  estab- 
lishing baseline  information  on  water  quality  (3) 
areas  where  groundwater  has  high  concentrations 
ot  boron  were  mapped;  (4)  estimates  of  groundwat- 
er storage,  hydraulic  conductivity,  porosity,  and 
potential  land  subsidence  in  the  Sacramento  Valley 
were  made  on  the  basis  of  information  resulting 
from  more  than   10,000  wells  augmented  by  the 
seven   deep   exploratory   test   wells;   (5)   prior   to 
development,  the  aquifers  were  recharged  by  pre- 
cipitation and  stream  seepage  in  upland  and  dis- 
charged to  streams,  lakes  or  topographic  depres- 
sions and  by  evapotranspiration  in  the  central  part 
of  the  Valley;   (6)  since  development,   about   64 
million  acre-ft  of  groundwater  has  been  removed 
from  aquifer  storage;  (7)  simulation  indicates  that 
during  1961-77,  groundwater  discharge  was  about 
11.8   million   acre-ft/yr,   of  which   94%   was   for 
irrigation,  3%  was  for  municipal  water  supplies 
and   3%   discharged  to  streams,   lakes  and  topo- 
graphic depressions;  (8)  the  average  horizontal  hy- 
draulic  conductivity   of  the   valley   sediments   is 
about   6   ft/d;   (9)   the   average   thickness   of  the 
continental  deposits  in  the  central  Valley  is  about 
2,400  ft,  and  increases  from  north  to  south  with  the 
maximum  thickness  of  about  9,000  ft  near  Bakers- 
field;  and  (10)  groundwater  quality  has  the  poten- 
tial of  being  degraded  by  poor  quality  irrigation 
return  flow.   (See  also   W87-07312)  (Lantz-PTT) 


FLORIDAN     REGIONAL     AQUIFERSYSTEM 

Geological  Survey,  Atlanta,  GA. 

P.  W.  Bush,  and  R.  H.  Johnston. 

IN:  Regional  Aquifer-System  Analysis  Program  of 

the  U.S.  Geological  Survey:  Summary  of  Projects, 

1978-84,   U.S.   Geological   Survey  Circular    1002 

1986.  p  17-29,  12  fig,  19  ref. 

Descriptors:  'Aquifer  systems,  'Florida,  'Ground- 
water resources,  'Groundwater  movement,  *Geo- 
hydrology,  Water  resources  development,  Geo- 
chemistry, Mapping,  Computer  models,  Water 
analysis,  Groundwater  management,  Hydrologic 
properties. 

The  Floridan  aquifer  system  is  one  of  the  major 
sources   of  groundwater   supplies   in   the   United 
States.  This  highly  productive  aquifer  system  un- 
derlies all  of  Florida,  southeastern  Georgia,  and 
small  parts  of  adjoining  Alabama  and  South  Caro- 
lina, for  a  total  area  of  about  100,000  sq  mi.  A  total 
of  about  3  Bgal/d  is  withdrawn  from  the  aquifer 
system,  and,  in  many  areas,  the  Floridan  aquifer 
system  is  the  sole  source  of  freshwater.   During 
1978-83,  the  Survey  conducted  a  regional  assess- 
ment of  the  Floridan  Aquifer  system  that  involved 
the  review  and  synthesis  of  many  previous  studies, 
the  acquisition  of  new  data  in  selected  areas,  and 
the  extensive   use   of  computer-based   models  to 
simulate  the  groundwater  flow.  The  approach  to 
studying  the  Floridan  aquifer  system  was  to  focus 
on  (and  document)  local  differences  while  tying 
together,  in  a  regional  analysis,  the  individual  seg- 
ments of  the  aquifer  system.  A  series  of  regional 
geohydrologic,  geochemistry,  and  potentiometric 
surface  maps  was  prepared.  Eleven  of  these  maps 
were  published  during  the  course  of  the  study.  A 
data  collection  program  was  undertaken  to  fill  the 
data  gaps.  This  work  involved  a  program  of  ex- 
ploratory  drilling,   aquifer   tests,   seismic   surveys 
(onshore  and  offshore),  selective  geochemical  sam- 
pling, and  mass  measurement  of  water  levels  and 
artesian  pressures.  A  notable  example  of  these  ac- 
tivities was  the  collection  of  hydrologic  and  geo- 
chemical data  from  an  abandoned  oil  exploratory 
well  55  miles  offshore  from  the  east  Florida  coast. 
Computer  simulation  involved  the  design  and  cali- 
bration of  a  'coarse-mesh'  regional  flow  model  and 
four  subregional   flow   models.   The  goal   of  the 
regional  flow  model  was  to  understand  the  major 
features  of  the  flow  system.  (See  also  W87-07312) 
(Lantz-PTT) 
W87-07314 


Groundwater — Group  2F 

IN:  Regional  Aquifer-System  Analysis  Program  of 
the  U.S.  Geological  Survey:  Summary  of  Projects, 
1978-84,   U.S.   Geological   Survey  Circular    1002 
1986.  p  30-49,  8  fig,  1  tab,  13  ref. 

Descriptors:  'Aquifer  systems,  'Groundwater  re- 
sources, 'Geohydrology,  'High  Plains  Aquifer 
'Colorado,  'Kansas,  'Nebraska,  'Wyoming 
'New  Mexico,  'Oklahoma,  'South  Dakota! 
'Texas,  'Groundwater  management,  Pumping' 
Water  supply,  Water  levels,  Economic  aspects, 
Irrigation. 

The  High  Plains  regional  aquifer  system  underlies 
about  174,000  sq  mi  in  parts  of  Colorado,  Kansas 
Nebraska,  New  Mexico,  Oklahoma,  South  Dakota, 
Texas,  and  Wyoming.  The  aquifer  system  is  the 
shallowest  and  most  abundant  source  of  water  in 
one  of  the  major  agricultural  areas  in  the  United 
States.  About  20%  of  the  irrigated  land  in  the 
United  States  is  in  the  High  Plains,  and  about  30% 
of  the  groundwater  used  for  irrigation  in  the 
United  States  is  pumped  from  the  High  Plains 
aquifer  system.  In  1980,  about  170,000  wells 
pumped  about  18  million  acre-ft  of  water  to  irri- 
gate nearly  14  million  acres.  The  irrigated-agricul- 
tural  economy  of  the  High  Plains  is  dependent  on 
the  aquifer  system  for  continued  growth  and  pros- 
perity. However,  declining  water  levels  and  de- 
creasing water  supplies  threaten  the  future  of  irri- 
gation using  groundwater  in  parts  of  the  High 
Plains.  National  concern  about  the  economic 
impact  of  declining  water  supplies  in  the  High 
Plains  was  responsible  for  the  initiation  of  a  region- 
al study  of  the  High  Plains  aquifer  system  in  1978. 
This  regional  study  was  completed  in  1982  (See 
also  W87-07312)  (Lantz-PTT) 
W87-07315 


REGIONAL       AQUIFER- 


HIGH       PLAINS 
SYSTEM  STUDY, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

J.  B.  Weeks. 


NORTHERN  GREAT  PLAINS  REGIONAL  AQ- 
UIFER-SYSTEM  STUDY, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

G.  A.  Dinwiddie,  and  J.  S.  Downey. 
IN:  Regional  Aquifer-System  Analysis  Program  of 
the  U.S.  Geological  Survey:  Summary  of  Projects, 
1978-84,   U.S.   Geological   Survey   Circular    1002 
1986.  p  50-71,  15  fig,  23  ref. 

Descriptors:  'Aquifer  systems,  'Northern  Great 
Plains  Aquifers,  'Groundwater  resources,  'Geo- 
hydrology, 'Groundwater  movement,  Brines,  Gla- 
ciation,  Vertical  flow,  Geochemistry,  Groundwat- 
er management,  Drawdown,  Pumping. 

The  study  area  of  the  Northern  Great  Plains  re- 
gional aquifer  system  is  about  250,000  sq  mi  and 
includes  North  Dakota  and  parts  of  South  Dakota, 
Montana,  Wyoming,  and  Nebraska.  It  is  bounded 
on  the  west  by  the  central  and  northern  Rocky 
Mountains,  on  the  east  by  the  Red  River  of  the 
North,  on  the  south  by  the  central  High  Plains,  and 
on    the    north    by    the    United    States-Canadian 
Border.  The  Northern  Great  Plains  mostly  is  un- 
derlain by  sandstone,  shale,  and  some  evaporite 
deposits.  The  principal  aquifers  generally  crop  out 
along  the  flanks  of  the  Williston  and  Powder  River 
basins  and  along  other  major  structural  features. 
The  flow  pattern  prior  to  glaciation  was  presum- 
ably similar  to  that  at  present,  sustained  by  re- 
charge in  highlands  to  the  west.  Glaciation  pro- 
duced repeated  variation  of  flow  directions,  but,  in 
general,  the  glaciation  did  not  cause  major  changes 
in  distribution  of  the  brine.  The  Cambrian-Ordovi- 
cian  aquifer  system  apparently  discharges  partly  to 
a  number  of  saline  lakes  in  eastern  North  Dakota. 
Geologic  evidence  and  water  chemistry  suggest 
that  these  lakes  now  function  as  drains  for  the 
regional  groundwater  flow  system.  Test  drilling 
indicates  that  thick  deposits  of  glacial  sand  and 
gravel  underlie  the  depressions  and  are  hydrauli- 
cally  connected  with  the  underlying  Paleozoic  aq- 
uifer systems.  Vertical  leakage  through  confining 
units  are  major  contributors  to  groundwater  dis- 
charge. Future  development  of  the  regional  aquifer 
system  in  the  Northern  Great  Plains  should  take 
into  account   that  part   of  the  water  withdrawn 
from  wells  may  come  from  storage  in  the  confining 
unit  except  where  a  confining  unit  is  absent  or 
highly  fractured.  The  quality  of  water  from  the 
confining  units  may  be  entirely  different  from  the 
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quality  of  water  from  the  aquifer  systems.  Simulat- 
ed drawdowns  in  selected  aquifers  after  a  hypo- 
thetical pumping  for  5.9  years  at  a  rate  of  27.9  cu 
ft/s  from  the  Mississippian  aquifer  system  with  an 
assumed  uniform  storage  coefficient  of  2,000,000 
indicate  the  degree  of  hydrologic  connection 
among  the  aquifer  systems.  The  pumping  of  the 
Mississippian  aquifer  system  results  in  large  draw- 
downs in  the  overlying  Pennsylvanian  aquifer 
system  and  much  larger  drawdowns  in  the  under- 
lying Cambrian-Ordovician  aquifer  system.  (See 
also  W87-07312)  (Lantz-PTT) 
W87-07316 


NORTHERN  MIDWEST  REGIONAL  AQUI- 
FER-SYSTEM STUDY, 

Geological  Survey,  Madison,  WI.  Water  Re- 
sources Div. 

H.  L.  Young,  D.  I.  Siegel,  and,  R.  J.  Mandle,  and 
A.  L.  Kontis. 

IN:  Regional  Aquifer-System  Analysis  Program  of 
the  U.S.  Geological  Survey:  Summary  of  Projects, 
1978-84,  U.S.  Geological  Survey  Circular  1002, 
1986.  p  72-87,  12  fig,  13  ref. 

Descriptors:  'Aquifers,  "Cambrian-Ordovician 
Aquifer,  "Groundwater  resources,  'Illinois,  "Indi- 
ana, "Iowa,  "Minnesota,  "Missouri,  "Wisconsin, 
"Geohydrology,  "Groundwater  movement, 
Groundwater  management,  Permeability  coeffi- 
cient, Flow  patterns,  Water  resources  develop- 
ment, Water  supply. 

The  Northern  Midwest  regional  aquifer-system 
study  was  started  in  1978  and  completed  in  1984. 
The  study  was  designed  to  investigate  the  hydro- 
geology,  groundwater  availability,  and  chemical 
quality  of  the  groundwater  in  an  aquifer  system 
consisting  of  rocks  of  Cambrian  and  Ordovician 
age,  in  parts  of  Illinois,  Indiana,  Iowa,  Minnesota, 
Missouri,  and  Wisconsin,  and  to  describe  the  re- 
gional interaction  of  all  components  of  the  aquifer 
system.  This  aquifer  system  is  referred  to  as  the 
Cambrian-Ordovician  aquifer  system  in  this  report. 
The  Cambrian-Ordovician  aquifer  system  is  a 
leaky-artesian  system;  and  movement  of  ground- 
water is  partly  controlled  by  internal  confining 
units  of  low  permeability.  Regional  groundwater 
movement  in  the  confined  part  of  the  system  is 
generally  away  from  the  structural  highs  in  the 
north  toward  the  structural  lows  (basins)  in  the 
south  and  east.  The  rate  of  groundwater  movement 
is  very  slow  and  the  flux  along  flow  paths  into  the 
basins  decreases  due  to  a  reduction  in  permeability 
and  a  progressive  loss  of  water  from  the  continu- 
ous although  small,  upward  leakage.  The  Cambri- 
an-Ordovician aquifer  system  supplies  a  major  part 
of  the  water  needs  in  the  study  area.  Many  metro- 
politan areas  depend  on  it  for  all  or  part  of  their 
water  supplies.  Hydraulic  heads  in  the  aquifer 
system  have  declined  hundreds  of  feet  since  the 
late  1800's  in  the  heavily  pumped  Chicago-Mil- 
waukee area  and  to  a  somewhat  lesser  extent  in 
other  major  metropolitan  areas.  Projections  of 
future  water  needs  indicate  continuing  water-level 
declines  are  expected.  The  aquifer  system  contains 
highly  mineralized  water  in  several  places,  espe- 
cially in  its  deepest  parts,  which  generally  coincide 
with  regional  discharge  areas  or  structurally  low 
areas.  These  areas  are  mainly  in  the  southwestern, 
southern,  and  eastern  parts  of  the  study  area. 
Water  from  highly  mineralized  zones  may  be  in- 
duced into  freshwater  zones  by  large  withdrawals 
of  freshwater,  such  as  those  presently  occurring  in 
northeastern  Illinois,  southeastern  Wisconsin,  and 
central  Iowa.  (See  also  W87-07312)  (Lantz-PTT) 
W87-07317 


SNAKE  RIVER  PLAIN  REGIONAL  AQUIFER- 
SYSTEM  STUDY, 
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IN:  Regional  Aquifer-System  Analysis  Program  of 

the  U.S.  Geological  Survey:  Summary  of  Projects, 

1978-84,   U.S.   Geological   Survey  Circular    1002, 

1986.  p  88-106,  15  fig,  17  ref. 

Descriptors:  "Aquifer  systems,  "Idaho,  "Ground- 
water resources,  "Snake  River  Aquifer,  "Ground- 
water    movement,     "Geohydrology,     Irrigation, 


Flow  patterns,  Groundwater  management, 
Groundwater  recharge,  Model  studies,  Ground- 
water quality. 

Large  quantities  of  good  quality  ground  and  sur- 
face water  are  available  on  the  Snake  River  Plain, 
Idaho.  For  study  purposes,  the  Plain  was  divided 
into  eastern  and  western  parts.  As  much  as  3,500  ft 
of  saturated  Quaternary  basalt  underlie  the  eastern 
Plain.  The  upper  200  ft  have  the  highest  hydraulic 
conductivity,  and  estimated  transmissivity  ranges 
from  0.05  to  44  sq  ft/sec.  An  estimated  200  to  300 
acre-ft  of  water  are  stored  in  the  upper  500  ft.  The 
thickness  of  the  basalt  aquifer  was  estimated  large- 
ly from  electrical-resistivity  soundings.  Interpreta- 
tions of  surface  geophysical  data  were  checked  by 
drilling  a  1,123-ft  test  hole.  In  the  western  Plain, 
generally  fine-grained  Tertiary  sedimentary  rocks 
predominate;  water  in  the  western  Plain  is  obtained 
from  unconfined  alluvial  sand  and  gravel  aquifers 
in  the  Boise  River  Valley,  from  basalt  east  of 
Boise,  and  from  confined  sand  aquifers  in  other 
areas.  Volcanic  rocks  underlying  the  fine-grained 
sedimentary  rocks  in  the  western  Plain  contain 
confined  thermal  water.  Prior  to  irrigation,  stream- 
flow  and  underflow  from  tributary  drainage  basins 
were  the  major  sources  of  recharge  to  the  Snake 
River  Plain  regional  aquifer  system.  In  1980,  infil- 
tration of  surface  water  used  for  irrigation  supplied 
about  two-thirds  of  the  recharge  in  the  eastern 
Plain.  Over  the  years,  groundwater  levels  rose 
several  tens  of  feet,  owing  to  surface-water  irriga- 
tion. As  water  levels  rose,  groundwater  discharge, 
largely  spring  flow,  increased.  Steady-state  and 
transient  finite-difference  groundwater  flow 
models  were  developed  for  the  eastern  and  west- 
ern Plain.  Steady-state  models  were  calibrated  to 
1980  hydrologic  conditions;  transient  models  were 
calibrated  from  preirrigation  to  1980.  The  models 
reasonably  simulated  current  and  past  hydrologic 
conditions.  Water  quality  is  generally  good.  Most 
solutes  originate  in  tributary  basins,  and  concentra- 
tions of  ions  change  little  as  water  flows  from  areas 
of  recharge  to  areas  of  discharge.  (See  also  W87- 
07312)  (Lantz-PTT) 
W87-07318 


STUDY  IN  PARTS  OF  COLORADO,  NEW 
MEXICO,  AND  TEXAS, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
D.  W.  Wilkins. 

IN:  Regional  Aquifer-System  Analysis  Program  of 
the  U.S.  Geological  Survey:  Summary  of  Projects, 
1978-84,  U.S.  Geological  Survey  Circular  1002, 
1986.  p  107-115,  5  fig,  9  ref. 

Descriptors:  "Aquifer  systems,  "Colorado,  "New 
Mexico,  "Texas,  "Groundwater  resources,  "Geo- 
hydrology, Precipitation,  Groundwater  recharge, 
Groundwater  quality,  Groundwater  movement, 
Geochemistry,  Model  studies,  Simulation  analysis. 

The  study  of  aquifer  systems  underlying  the  south- 
west alluvial  basins  in  parts  of  Colorado,  New 
Mexico,  and  Texas  was  started  in  1978  and  com- 
pleted in  1984,  except  for  report  writing.  The 
study  covers  a  total  area  of  70,000  sq  mi  within  or 
adjacent  to  three  physiographic  provinces.  The 
northern  part  of  the  study  area  is  in  the  Southern 
Rocky  Mountains  Province,  the  central  part  is  in 
the  Basin  and  Range  Province,  and  the  west-cen- 
tral part  is  in  the  Colorado  Plateau  province.  The 
Great  Plains  Province  is  east  of  the  study  area. 
Except  for  a  small  area  in  its  southwest  corner,  the 
study  area  is  bounded  by  the  Continental  Divide 
on  the  west.  Two  types  of  basins  occur  in  the 
study  area:  (1)  open  basins  are  within  the  Rio 
Grande  rift;  and  (2)  closed  basins  are  predominant- 
ly in  southwest  New  Mexico  and  west  Texas 
having  no  surface  water  outflow.  The  Rio  Grande 
rift  is  a  fault-bounded  structural  feature  with  uplift- 
ed blocks  on  the  east  and  on  the  west.  Uplifted 
blocks  to  the  east  of  the  basins  generally  rise 
several  thousand  feet  above  the  valley  floor  of  the 
basins.  Precipitation  in  the  uplifted  mountainous 
blocks  east  and  west  of  the  basins  is  high  and  is  the 
source  of  the  surface  water  which  eventually  re- 
charges the  aquifers  near  the  base  of  the  moun- 
tains. Quality  of  groundwater  changes  areally  and 
vertically.  Groundwater  underlying  the  Rio 
Grande  river  from  near  Espanola  to  east  of  So- 


corro, NM,  has  concentrations  of  dissolved  solids 
less  than  1,000  mg/L  from  land  surface  to  a  depth 
of  about  2,000  ft.  Below  this  depth,  concentrations 
of  dissolved  solids  are  as  much  as  3,000  mg/L 
Concentrations  of  dissolved  solids  increase  to  a 
range  of  3,000  to  10,000  mg/L  below  about  1,900  ft 
in  the  Jornada  del  Muerto  Basin  to  the  south. 
Geologic  studies  were  initiated  early  during  the 
study  with  the  objective  of  selecting  representative 
basins  and  of  characterizing  these  selected  basins. 
Basin  boundaries  were  delineated  on  the  basis  of 
bedrocks  or  faults  that  separated  the  basins  into 
distinct  hydrologic  areas.  Topographic  and  surface 
water  divides  were  also  considered.  This  process 
resulted  in  dividing  the  alluvial  basins  in  the  study 
area  into  22  basins.  The  results  of  geochemical 
studies,  recharge  models,  and  simulation  analyses 
are  also  presented.  (See  also  W87-07312)  (Lantz- 
PTT) 
W87-07319 


STUDY  IN  SOUTHERN  AND  CENTRAL  ARI- 
ZONA AND  PARTS  OF  ADJACENT  STATES, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 
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IN:  Regional  Aquifer-System  Analysis  Program  of 

the  U.S.  Geological  Survey:  Summary  of  Projects, 

1978-84,   U.S.   Geological   Survey  Circular   1002, 

1986.  p  116-131,  11  fig,  7  ref. 

Descriptors:  "Aquifer  systems,  "California, 
"Nevada,  "New  Mexico,  "Colorado  River, 
"Groundwater  resources,  "Geohydrology, 
"Groundwater  recharge,  "Groundwater  move- 
ment, Alluvial  basins,  Alluvial  deposits,  Model 
studies,  Simulation  analysis. 

The  study  of  the  alluvial  basin  regional  aquifer 
systems  in  southern  and  central  Arizona  and  parts 
of  California,  Nevada,  and  New  Mexico  covering 
an  area  of  about  82,000  sq  mi  was  started  in  1978. 
All  activities  were  completed  in  1984,  except  for 
report  writing.  The  study  area  is  composed  of  72 
alluvial  basins.  The  basins  are  filled  with  alluvial 
deposits  that  range  from  a  few  thousand  feet  to 
more  than  10,000  ft  in  thickness.  In  almost  all 
basins,  the  general  vertical  sequence  of  sedimenta- 
ry units  is,  in  ascending  order,  sediments  deposited 
before  the  formation  of  the  Basin  and  Range  to- 
pography, lower  and  upper  basin  fill,  and  stream 
alluvium.  Each  of  hydrogeologic  units  has  differ- 
ent physical,  geologic,  and  hydrologic  properties 
largely  because  of  differences  in  the  depositional 
environment  and  source  area  of  the  sedimentary 
material.  An  estimated  900  million  acre-ft  of  recov- 
erable water  was  stored  in  the  upper  1,200  ft  of  the 
sediments  before  development.  The  amount  of 
water  entering  and  leaving  the  basin  aquifers  is 
estimated  to  be  about  2.5  million  acre-ft/yr.  From 
the  beginning  of  development  through  1980,  an 
estimated  184  million  acre-ft  of  water  has  been 
pumped.  Although  a  part  of  this  volume  has  been 
balanced  by  recharge,  water  levels  have  declined 
more  than  400  ft  in  some  basins.  The  basins  of  the 
study  area  are  grouped  into  five  categories  on  the 
basis  of  geologic  and  hydrologic  properties.  The 
groups  are:  (1)  southeast,  (2)  central,  (3)  west,  (4) 
Colorado  River,  and  (5)  highland.  The  character 
of  the  sediments  filling  the  basins  and  the  impor- 
tant flow  components  are  similar  within  a  catego- 
ry. The  effect  of  development  on  the  aquifer 
system  and  changes  in  flow  components  generally 
can  be  evaluated  for  each  category  by  model  simu- 
lation. (See  also  W87-07312)  (Lantz-PTT) 
W87-07320 
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Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 
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1986.  p  132-140,  5  fig,  7  ref. 
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movement,  •Geohydrology,  Hydraulic  properties, 
Rocks,  Rock  properties,  Hydrologic  properties. 

The    Central    Midwest    regional    aquifer    system 
study  was  started  in    1980  and   is  scheduled   for 
completion  in  1986.  The  study  area  extends  east- 
waid  from  the  foothills  of  the  Rocky  Mountains  in 
Colorado  to  the  valleys  of  the  Missouri  and  Missis- 
sippi Rivers,  and  extends  southward  from  northern 
Nebraska  to  south-central  Arkansas.  The  area  in- 
cludes the  Ozark  Plateau  and  a  large  part  of  the 
Great  Plains.  The  sedimentary  rocks  underlying 
the  study  are,  except  in  the  St.  Francois  Moun- 
tains, are  generally  water-yielding  formations  and 
range  in  thickness  from  a  featheredge  where  they 
pinch  out  against  the  St.  Francois  Mountains  to 
more  than  40,000  ft   in   the   Anadarko   Basin   in 
central  Oklahoma.  The  igneous  and  metamorphic 
basement  rocks  that  underlie  the  water-yielding 
formations  generally  do  not  yield  significant  quan- 
tities of  water  to  wells.  Therefore,  the  surface  of 
the  basement  rock  effectively  forms  the  base  of  the 
groundwater  system  in  the  study  are.  Hydraulic 
properties  of  the  various  rocks  in  the  study  area 
differ    greatly.    These    rocks    include    sandstone, 
shale,  and  evaporites  of  Cretaceous,  Jurassic,  and 
Permian  age;  limestone  and  shale  of  Pennsylvanian 
and  Mississippian  age  and  Dolomite  and  sandstone 
of  Silurian,  Ordovician,  and  Cambrian  age.  Except 
in  the  Ozark  Plateau,  little  is  known  about  the 
groundwater  flow,  and  it  is  probable  that  not  all 
aquifers  have  been  identified.  In  much  of  the  study 
area,  the  water-yielding  rocks  are  deeply  buried, 
and  groundwater  related  data  are  scarce  except  for 
dau  collected  incidentally  by  the  petroleum  indus- 
try. Because  the  cost  of  collecting  additional  hy- 
drologic data  in  the  deep  subsurface  is  prohibitive, 
special  efforts  and  techniques  are  needed  to  evalu- 
ate and  analyze  existing  data.  (Lantz-PTT) 
W87-07321 


COLUMBIA    PLATEAU    BASALT   REGIONAL 
AQUIFER-SYSTEM  STUDY, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 
J.  Vaccaro. 

IN:  Regional  Aquifer-System  Analysis  Program  of 
the  U.S.  Geological  Survey:  Summary  of  Projects, 
J78-84,  U.S.   Geological   Survey  Circular   1002 
1986.  p  141-145,  3  fig,  3  ref. 

Descriptors:  'Aquifer  systems,  *Columbia  Plateau 
Washington,  'Oregon,  'Groundwater  resources, 
Geohydrology,    'Idaho,    'Groundwater    levels, 
Sodium,  Irrigation,  Aquifers,  Permeability  coeffi- 
cient, Groundwater  recharge,  Basalts. 

The  basaltic  rocks  that  compromise  the  regional 
aquifer  underlying  the  Columbia  Plateau  are  locat- 
ed in  central  and  eastern  Washington,  northern 
Oregon,  and  a  small  part  of  northwestern  Idaho 
The  Plateau  covers  about  70,000  sq  mi  entirely 
within  the  drainage  of  the  Columbia  River  and  is 
bordered  on  the  west  by  the  Cascade  Range,  on 
the  north  and  east  by  the  Rocky  Mountains,  and  on 
the  south  by  the  Blue  Mountains.  Major  tributaries 
:o  the  Columbia  River  on  the  Plateau  are  the 
Snake,  Spokane,  John  Day,  Yakima,  Palouse,  and 
Deschutes  Rivers.  The  topography  of  the  Plateau 
is  varied  and  includes:  (1)  major  mountains  consist- 
ing of  a  geologically  young  folded  region  of  large 
anticlines  and  synclines,  and  (2)  low  relief  features 
Ilie  Columbia  Plateau  Basalt  regional  aquifer 
system  study  was  started  in  1982  and  is  scheduled 
for  completion  in  1986.  The  study  was  designed  to 
address  some  of  the  hydrologic  problems  currently 
being  encountered  on  the  plateau.  These  problems 
include:  (1)  declining  water  levels  of  as  much  as  20 
!r\  1  occurrence  of  sodium-enriched  water; 

i  the  need  for  additional  groundwater  for  ex- 
panding irrigated  land;  (4)  the  lack  of  knowledge 
ot  the  effects  of  increased  development  of  the 
aquifer  system;  (5)  the  lack  of  knowledge  of  inter- 
^rjl,  ^tween  groundwater  and  surface  water- 
and  (6)  the  potentiality  of  using  the  low-permeabil- 
ity zones  of  the  deep  basalts  as  a  national  reposi- 
tory site  for  solidified  high-level  nuclear  wastes 
near  Richland,  WA.  (See  also  W87-07312)  (Lantz- 

W87-07322 
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GREAT       BASIN 
SYSTEM  STUDY, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
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J.  R.  Harrill. 

IN:  Regional  Aquifer-System  Analysis  Program  of 
HV7o  '  Geol°8'cal  Survey:  Summary  of  Projects, 
1978-84,  U.S.  Geological  Survey  Circular  1002 
1986.  p  146-151,  3  fig. 

Descriptors:  'Groundwater  resources,  'Geohydro- 
«f  \  *A9ulfer  systems,  'Great  Basin,  'Nevada, 
Utah,  'Groundwater  movement,  Groundwater 
potential,  Groundwater  level,  Flow  profiles 
Pumping,  Permeability  coefficient. 

The  Great  Basin  regional  aquifer  system  study  was 
started  in  1980  and  is  scheduled  for  completion  in 
1985.  The  study  area  encompasses  about  140,000  sq 
mi  in  parts  of  Nevada,  Utah,  and  adjacent  States. 
The  area  is  characterized  by  generally  north-trend- 
ing mountain  ranges  which  have  a  width  ranging 
from  5  to  15  miles.  In  recent  years,  much  of  the 
study  area  has  been  considered  for  use  by  the  MX 
missile  system;   large  coal-fired   powerplants  are 
being   constructed   at   several   locations,   and   the 
potential  for  disposal  of  solidified  high-level  radio- 
active  waste  at   the   Nevada   Test   Site   is  being 
studied.   These   activities   will   greatly   affect   the 
groundwater  resources  in  much  of  the  study  area 
within  the  next  several  decades.  Impacts  from  ex- 
isting and  anticipated  developments  would  have 
both  regional  and  local  effects.  However,  most  of 
the   known   water   resources,   which   include   the 
surface  water  and  much  of  the  groundwater  in 
basin-filled  deposits,  are  either  used  or  appropri- 
ated to  the  extent  of  current  estimates  of  their 
availability.  The  objective  of  this  study  is  to  de- 
scribe the  aquifer  systems  in  the  Great  Basin  and 
to  the  extent  possible,  develop  techniques  that  can 
be  used  for  quantitative  evaluation  of  the  aquifer 
systems.   The   regional   flow  of  the  Great   Basin 
aquifer  system  is  based  primarily  on  the  lowest 
water  level  altitudes  in  each  basin.  The  regional 
flow   is   apparently   toward   either   the   Colorado 
River  or  major  regional  discharge  areas.  The  242 
identified  basin  areas  had  been  grouped  into  39 
major  flow  systems.  Geochemical  studies  of  the 
White  River  groundwater  flow  system  suggest  that 
the  system  can  be  further  subdivided  into  several 
subsystems,  with  relatively  small  quantities  of  flow 
between  the  subsystems.  Regional  analysis  of  hy- 
drologic conditions  in  southwestern  Utah  suggests 
that  the  transmissivity  of  the  carbonate  rocks  is 
higher  than  originally  anticipated,  and  that  some 
degree    of   hydraulic    continuity    exists    between 
basins  throughout  that  part  of  the  area.  (See  also 
W87-073 12)  (Lantz-PTT) 
W87-07323 


GULF  COASTAL  PLAIN  REGIONAL  AQUI- 
FER-SYSTEM  STUDY, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

H.  F.  Grubb. 

IN:  Regional  Aquifer-System  Analysis  Program  of 

the  U.S.  Geological  Survey:  Summary  of  Projects, 

1978-84,   U.S.   Geological   Survey  Circular   1002 

1986.  p  152-161,  4  fig,  2  tab,  17  ref. 

Descriptors:  'Aquifer  systems,  'Gulf  Coast  Aqui- 
fer, 'Alabama,  'Arkansas,  'Groundwater  re- 
sources, 'Geohydrology,  'Florida,  'Illinois,  'Ken- 
tucky, 'Groundwater  movement,  'Missouri,  'Mis- 
sissippi, 'Tennessee,  'Texas,  Groundwater  poten- 
tial, Flow  profiles,  Simulation  analysis,  Data  col- 
lections. 

The  Gulf  Coast  Plain  regional  aquifer  system  study 
was  started  in  1980  and  is  scheduled  for  comple- 
tion in  1988.  The  study  area  includes  about  225,000 
sq  mi  of  the  Gulf  Coast  Plain  in  parts  of  Alabama, 
Arkansas,  Florida,  Illinois,  Kentucky,  Mississippi, 
Missouri,  Tennessee,  and  Texas  and  all  of  Louisi- 
ana. The  thick  wedge  of  sediments  of  Tertiary  and 
younger  age,  yields  large  quantities  of  water  for 
municipal,  industrial,  and  agricultural  use.  In  addi- 
tion to  the  objectives  of  all  RASA  studies,  specific 
objectives  or  approaches  of  this  study  include:  (1) 
evaluation  of  effects  of  highly  saline  water  on  the 
regional  flow  system,  and  (2)  evaluation  of  poten- 
tial for  compaction  of  confining  units  as  a  result  of 
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changes  in  fluid  pressures.  The  principal  findings 
of  the  study,  as  of  1984,  consist  largely  of  the 
development  of  a  conceptual  framework  for  study- 
ing the  regional  aquifers,  identification  of  data 
sources,  compilation  of  the  data  into  computer 
files,  and  preliminary  simulations  of  the  ground- 
water flow  system.  (See  also  W87-07312)  (Lantz- 

W87-07324 
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Descriptors:  'Aquifer  systems,  'Groundwater  re- 
sources, 'Geohydrology,  'Northeast  Glacial 
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properties,  Pumping,  Groundwater  potential,  Gla- 
cial sediments. 

The  regional  assessment  of  the  Northeast  glacial 
aquifers  was  started  in  1981  and  is  scheduled  for 
completion  in  1986.  The  purpose  of  the  study  is  to 
investigate  the  sand  and  gravel  aquifers  that  were 
formed  during  advances  and  retreats  of  the  conti- 
nental glaciers  in  the  northeastern  United  States 
This  study  will  document  the  hydrologic  charac- 
teristics of  the  glacial  aquifers  in  the  northeastern 
United  States  through  study  of  the  variations  in 
magnitude  and  areal  distribution  of  key  compo- 
nents of  the  aquifers  and  through  evaluation  of  the 
response  of  the  aquifers  to  pumping  and  to  climatic 
stresses.  The  study  area  includes  most  of  the  glaci- 
ated parts  of  the  northeastern  United  States  and 
extends  approximately  as  far  west  as  the  edge  of 
the  glaciated  Appalachian  Plateau  in  Ohio    The 
areas  of  Long  Island,  NY,  and  Cape  Cod,  MA,  are 
excluded  from  the  study  because  the  groundwater 
hydrology  of  these  systems  has  been  extensively 
studied.  The  study  area  includes  several  physiogra- 
phic  provinces,   which   range   from   mountainous 
areas  such  as  the  White  Mountains  of  New  Hamp- 
shire and  Maine,  the  Green  Mountains  of  Vermont 
and   the   Adirondack   and   Catskill   Mountains  of 
New  York;   to  low-lying  areas  along  the  Great 
Lakes,  the  St.  Lawrence  River  valley,  the  Hudson 
and  Mohawk  River  valleys;  and  seaboard  lowland 
areas  along   the  Atlantic   coast.   (See  also   W87- 
07312)  (Lantz-PTT) 
W87-07325 
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Groundwater  mining,  Groundwater  potential,  Pre- 
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The  northern  Atlantic  Coastal  Plain  is  a  gently 
rolling  to  flat  region  of  about  50,000  sq  mi.  The 
study  area  extends  along  the  Atlantic  coast  from 
Long  Island,  NY,  to  North  Carolina.  It  is  underlain 
by  a  wedge  of  predominantly  unconsolidated  sedi- 
ments that  thickens  from  a  feather  edge  at  the  Fall 
Line  to  8,000  ft  along  the  coast  of  Maryland  and 
10,000  ft  at  Cape  Hatteras,  NC.  The  sediments 
consist  mostly  of  sand,  silt,  clay,  and  gravel  of 
Jurassic  to  Holocene  age.  Limestone  occurs  in 
North  Carolina.  A  regional  aquifer  system  study  of 
the  Northern  Atlantic  Coastal  Plain  was  begun  in 
1979  and  is  scheduled  for  completion  in  1986.  This 
sedimentary  wedge  forms  a  complex  aquifer 
system  in  which  the  sand,  gravel,  and  limestone 
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function  as  aquifers,  whereas  the  clay  and  silt  act 
as  confining  units.  Withdrawal  of  water  from  this 
system,  principally  for  municipal  and  industrial 
use  has  grown  from  about  100  Mgal/d  in  1900  to 
about  1,200  Mgal/d  in  1980.  Recharge  to  the 
northern  Atlantic  Coastal  Plain  aquifer  system  is 
derived  from  precipitation  and  occurs  chiefly  in 
upland  and  interfluvial  areas.  It  ranges  from  10  to 
25  in/yr,  but  most  of  this  water  flows  only  through 
the  shallow  unconfined  parts  of  the  system  and 
discharges  to  local  streams  that  dissect  the  Coastal 
Plain  A  small  amount  of  precipitation,  generally 
less  than  1  in/yr,  recharges  the  deeper  confined 
aquifers.  Under  natural  conditions,  discharge  from 
the  deeper  aquifers  is  primarily  upward  across  the 
confining  units  into  shallower  aquifers  and  ulti- 
mately into  the  sea  or  coastal  estuaries,  sounds,  and 
bays.  (See  also  W87-07312)  (Lantz-PTT) 
W87-07326 
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Several  recent  studies  have  concluded  that  the 
groundwater  resource  of  the  Island  of  Oahu  will 
be  near  maximum  development  by  the  year  2000. 
Estimates  of  the  long-term  potential  of  groundwat- 
er   development    of   the    Oahu    regional    aquifer 
system   range  between  480  and  635   Mgal/d.   In 
1980  the  groundwater  withdrawal  rate  was  about 
400  Mgal/d,  which  is  85%  of  the  island's  total 
water  use.  Development  of  this  magnitude  unques- 
tionably imposes  substantial  stresses  on  the  aquifer 
system.  To  establish  background  information  and 
to  evaluate  the  impact  of  the  potential  develop- 
ment, a  study  of  the  Oahu  regional  aquifer  system 
was  started  in  1982  and  is  scheduled  for  comple- 
tion in  1986.  Compilation  of  a  hydrologic  database 
for  all  aquifers  is  virtually  completed.  From  avail- 
able data,  interpretation  of  information  on  hydrolo- 
gy and  hydraulics  of  three  of  the  ten  identified 
aquifers    has    been    completed.    Because    all    the 
aquifers  are  interrelated  to  some  extent,  the  ten 
identified  aquifers  are  grouped  into  five  areas  for 
simulation  purposes.  They  are:  (1)  Southeast  basa 
water  body  (southeast  area);  (2)  Honolulu-Pearl 
Harbor    basal    water    body    (southern    area);    (3) 
Koolau  dike-impounded  water  body  and  the  north- 
east basal  water  body  (windward  area);  (4)  Kawai- 
loa    Waialua,   and   Mokuleia  basal   water  bodies 
(north-central    area);    and    (5)    Waianae    dike-im- 
pounded and  basal  water  bodies  (Waianae  area). 
The  Schofield  high-level  water  body  is  tributary  to 
the  southern  and  the  north-central  areas.  Therefore 
the  Schofield  high-level  water  body  is  included  in 
the  simulation  of  both  the  southern  and  the  north- 
central  areas.  (See  also  W87-07312)  (Lantz-PTT) 
W87-07327 
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Descriptors:  'Aquifer  systems,  'Southeastern 
Coastal  Plains  Aquifer,  'South  Carolina,  'Ground- 
water resources,  'Georgia,  'Mississippi,  'Ala- 
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Clastic  sediments  of  Cretaceous  and  Tertiary  age 
in  South  Carolina,  Georgia,  Alabama,  Mississippi, 


and  adjacent  areas  of  northern  Florida  and  south- 
western North  Carolina  comprise  a  major  aquifer 
system  that  underlies  an  area  of  about  1 30,000  sq 
mi  and  is  informally  called  the  Southeastern  Coast- 
al Plain  aquifer  system.  No  previous  hydrologic 
studies  have  considered  the  Southeastern  Coastal 
Plain  aquifer  system  as  a  single  system.  For  the 
most  part,  this  study  is  based  on  information  from 
previous  studies.  However,  some  additional  data 
were  collected  to  fill  major  gaps  in  information. 
For  example,  three  test  wells  were  drilled  between 
1980  and  1983  (one  in  western  Alabama;  one  each 
in  central  and  eastern  South  Carolina)  to  fill  voids 
in  the  data.  In  addition,  a  four-State  mass  measure- 
ment of  water  levels  was  made  in  1982  to  evaluate 
the  decline  of  water  levels  in  different  hydrogeolo- 
gic  units.  Water  samples  were  collected  from  105 
wells  over  the  four-State  area  and  were  filtered 
and  measured  for  pH,  conductivity,  temperature, 
trace  metals,  stable  and  radioactive  isotopes,  nutri- 
ents, and  dissolved  gases.  Rainfall  ranges  from  44 
to  64  inches  in  the  study  area.  Most  of  the  rainfall 
that  enters   this  clastic   system   is  discharged   to 
nearby  streams  and  rivers.  The  average  hydrologic 
conditions  in  the  study  area  can  be  summarized  as 
follows:   precipitation  is  approximately   50  in/yr, 
overland  runoff  is  approximately  7  in/yr,  evapo- 
transpiration  is  approximately   35   in/yr,  and   re- 
charge to  the  aquifer  system  is  approximately  8  in/ 
yr.   Most  of  this  recharge  eventually  discharges 
into  streams  or  rivers  as  base  flow  through  shal- 
low, local  scale  aquifers;  however,  a  small  amount, 
about  1  in/yr,  recharges  downward  into  the  deeper 
aquifers.   The   quality   of  groundwater   has   been 
adversely    affected    locally    by    heavy    pumping 
which  has  caused  an  increase  in  concentrations  of 
dissolved  solids  in  several  areas.  (See  also  W87- 
07312)  (Lantz-PTT) 
W87-07328 
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Water  shortage  is  common  in  the  Colorado  River 
basin  and  increasing  water  demand  is  expected. 
The  Colorado  River  Compact  of  1922  divided  the 
Colorado  River  Basin  into  an  upper  and  a  lower 
basin   in   order   to   allocate   water   supplies.   The 
Upper  Colorado  River  Basin  has  a  drainage  area  of 
about  113,500  sq  mi  in  western  Colorado,  eastern 
Utah,  southwestern  Wyoming,  northeastern  Arizo- 
na, and  northwestern  New  Mexico.  Local  studies 
of  the  groundwater  resources  in  the  Upper  Colora- 
do River  Basin  are  numerous;  however,  regional 
studies  are  few.  To  obtain  additional  regional  in- 
formation systematically  on  hydrology,  geology, 
and  water  chemistry  of  the  Upper  Colorado  River 
Basin  aquifer  system,  in  1981,  the  U.S.  Geological 
Survey  started  the  Upper  Colorado  River  Basin 
regional  aquifer  study,  scheduled  for  completion  in 
1986    The  area  covered  by  this  study  contains  a 
variety   of  landforms:    rugged    mountains,   broad 
plains,   deeply   dissected   canyons,    relatively    Hat 
flood  plains,  and  many  erosional  features.  Consoli- 
dated sedimentary  formations  of  Paleozoic,  Meso- 
zoic,  and  Cenozoic  age  attain  a  maximum  thickness 
of  tens   of  thousands   of  feet.   These   formations 
include  aquifers  within  beds  of  fractured  limestone, 
dolomite,  sandstone,  and  shale.  Low  permeability 
limestone,  dolomite,  shale,  and  evaponte  deposits 
act  as  confining  units.   Igneous  rocks,  especially 
volcanic  rocks  are  also  present  in  part  of  the  study 
area,  but  they  are  not  regional  aquifers.  The  study 
area  has  been  subjected  to  repeated  tectonism.  The 
predominant  tectonic  features  are  numerous  basins 
and  uplifts.  The  resulting  structural  relief  is  nearly 
30  000  ft  above  the  basin  floors  in  places.  Because 
of  this  relief,  several  aquifers  that  are  deeply  buried 


in  basins  are  exposed  on  the  margins  of  uplifts, 
where  precipitation  partly  recharges  the  aquifers. 
Aquifers  within  stratigraphically  younger  forma- 
tions tend  to  be  exposed  and  recharged  over  exten- 
sive areas.  Annual  precipitation  ranges  from  ap- 
proximately 6  inches  on  the  plains  of  Utah  to  about 
40  inches  in  mountainous  areas.  Precipitation,  in 
form  of  snowmelt  and  rainfall,  is  the  only  source  of 
recharge  to  the  aquifers.  (See  also  W87-07312.I 
(Lantz-PTT) 
W87-07329 


CARIBBEAN  ISLANDS  REGIONAL  AQUIFER- 
SYSTEM  STUDY, 

Geological    Survey,    San   Juan,    PR.    Water   Re- 
sources Div. 
F.  Gomez-Gomez. 

IN:  Regional  Aquifer-System  Analysis  Program  of 
the  U.S.  Geological  Survey:  Summary  of  Projects, 

1978-84,  U.S.  Geological   Survey  Circular   1002, 

1986.  p  234-241,  4  fig,  5  ref. 

Descriptors:  'Aquifer  systems,  'Carribean  Islands, 
•Puerto  Rico,  'Groundwater  resources,  'Geohy- 
drology, 'St.  Croix,  'St.  Thomas,  'St.  John, 
'Rainfall-runoff  relationships,  Rainfall,  Ground- 
water recharge,  Surface-groundwater  relations, 
Model  studies,  Flow  profiles,  Aquifers,  Ground- 
water movement. 

The  Caribbean  Island  regional  aquifer  system  in- 
cludes Puerto  Rico,  its  offshore  islands,  and  the 
U.S.  Virgin  Islands  (St.  Croix,  St.  Thomas,  and  St. 
John).  However,  the  regional  aquifer  system  study 
will  investigate  only  the  aquifers  underlying  the 
islands  of  Puerto  Rico  and  St.  Croix.  The  island  of 
Puerto  Rico  has  an  area  of  about  3,300  sq  mi.  It 
consists  of  a  series  of  east-to-west  mountain  ranges 
with  a  maximum  altitude  of  about  4,400  ft,  flanked 
on   the  north  and  south  by  foothills.   Extensive 
coastal  plains  as  much  as  8  miles  in  width  exist 
along  the  north  and  south  coasts.  Rainfall  ranges 
from  200  inches  in  the  rain  forests  of  the  northeast 
to  35  inches  in  the  lowlands  of  the  southwest.  The 
annual  average  rainfall  is  about  75  inches.  Stream- 
flow  varies  seasonally  with  precipitation  and  to- 
pography. The  regional  aquifer  system  study  will 
entail  compilation  of  existing  information  and  de- 
velopment of  computer-based  flow  models  to  un- 
derstand the  flow  systems,  to  evaluate  the  potential 
for  seawater  encroachment  near  the  coast,  and  to 
study  the  effects  of  change  in  irrigation  patterns. 
An  ongoing  cooperative  investigation  with  the  De- 
partment of  Natural  Resources  of  the  Common- 
wealth of  Puerto  Rico  includes  studying  the  occur- 
rence and  movement  of  groundwater  in  the  North 
Coast  Ground-Water  Province.  This  cooperative 
project  involves  developing  flow  models;  there- 
fore, the  effort  of  the  Caribbean  Islands  regional 
aquifer  system  study  on  the  north  coast  interacts 
closely  with  the  cooperative  study  and  will  be 
concentrated  on  geochemistry  as  well  as  the  inter- 
connection between  streams  and  the  shallow  water 
table  aquifers.  The  regional  aquifer  system  study 
also  will  entail  some  exploratory  drilling  to  fill  the 
information  gap  in  the  data  base.  In  St.  Croix,  a 
groundwater  flow  model  of  the  Kingshill  aquifer 
will  be  developed  and  calibrated.   Saltwater  en- 
croachment as  a  result  of  groundwater  develop- 
ment  also   will  be  investigated.   (See   also  W87- 
07312)  (Lantz-PTT) 
W87-07330 


MICHIGAN  BASIN  REGIONAL  AQUIFER- 
SYSTEM  STUDY, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

L.  A.  Swain. 

IN-  Regional  Aquifer-System  Analysis  Program  ol 

the  U.S.  Geological  Survey:  Summary  of  Projects, 

1978-84,  U.S.   Geological   Survey  Circular   1002, 

1986.  p  242-244,  1  fig,  2  ref. 

Descriptors:  'Aquifer  systems,  'Michigan 
'Groundwater  resources,  'Geohydrology 
'Groundwater  movement,  'Saline  water,  Glacia 
aquifers,  Sandstone,  Pumping,  Groundwater  po 
tential,  Flow  profiles,  Permeability  coefficient. 
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Groundwater — Group  2F 


Michigan  lies  in  a  great  structural  bedrock  depres- 
sion -  the  Michigan  Basin.  The  youngest  bedrocks 
are  at  the  center  of  the  basin,  and  the  oldest 
bedrocks  crop  out  along  the  basin  circumference. 
The  important  aquifers  in  the  Michigan  Basin  are 
glacial  aquifers  and  sandstone  aquifers  of  the  Mar- 
shall and  Saginaw  Formations  of  Paleozoic  age. 
The  Michigan  Basin  regional  aquifer  system  study 
is  designed  to  investigate  the  glacial  aquifers  and 
the  underlying  sandstone  aquifers  which  cover 
about  two-thirds  of  the  lower  peninsula  of  the 
State  of  Michigan.  In  1980,  about  220  Mgal/d  of 
groundwater  was  pumped  for  water  supplies.  Of 
this,  about  60%  of  the  water  was  pumped  from  the 
glacial  aquifers,  25%  from  the  Saginaw  and  Mar- 
shall Formations,  and  the  remaining  15%  from 
other  hydrogeologic  units,  such  as  the  unnamed 
redbeds  and  Grand  River  Formations  of  Pennsyl- 
vania age.  To  ensure  that  sufficient  groundwater 
can  be  developed  in  the  basin,  it  is  critical  to  know 
the  relation  between  development  of  groundwater 
in  the  Michigan  Basin  and  the  movement  of  the 
saline  water.  The  study  will  use  variable  density 
flow  models  to  evaluate  all  hypotheses  and  to 
understand  the  flow  system,  from  land  surface 
down  to  a  major  confining  unit  of  the  Coldwater 
Shale  of  early  Mississippian  age,  before  develop- 
ment and  after  development.  The  Coldwater  Shale 
was  chosen  as  the  lower  boundary  of  the  flow 
system  due  to  its  low  permeability.  Therefore,  the 
study  area  is  bound  by  the  contact  between  the 
Coldwater  Shale  and  the  Marshall  Formation,  the 
lowermost  formation  of  the  studied  aquifer  system. 
The  established  flow  models  will  be  used  to  evalu- 
ate the  impact  of  future  development.  (See  also 
W87-07312)(Lantz-PTT) 
W87-07331 


SOUTHERN  CALIFORNIA  ALLUVIAL  BASINS 
REGIONAL  AQUIFER-SYSTEM  STUDY, 

Geological  Survey,  San  Diego,  CA. 

P.  Martin. 

IN:  Regional  Aquifer-System  Analysis  Program  of 

the  U.S.  Geological  Survey:  Summary  of  Projects, 

1978-84,  U.S.   Geological   Survey  Circular    1002, 

1986.  p  245-247,  1  fig. 

Descriptors:  *Aquifer  systems,  *California, 
•Groundwater  resources,  'Alluvial  basins,  *Geo- 
hydrology,  *Saline  water  intrusion,  'Groundwater 
movement,  Groundwater  recharge,  Groundwater 
quality. 

The  southern  California  alluvial  basins  regional 
aquifer  system  study  is  scheduled  for  completion 
within  4  to  5  years.  The  study  will  be  conducted  in 
two  parts:  (1)  the  first  part  will  produce  a  compre- 
hensive bibliography  and  report  that  will  charac- 
terize regional  groundwater  conditions  and  identi- 
fy the  major  groundwater  problems  and  issues;  and 
(2)  the  second  part  of  the  study  will  describe  and 
categorize  the  regional  geohydrology  of  the  alluvi- 
al basins  and  analyze  the  major  problems  and  issues 
that  affect  the  utilization  of  groundwater.  The 
geohydrology  of  the  alluvial  basins  is  described 
using  extensive  data  files  and  published  reports. 
The  study  area  includes  88  identified  alluvial  basins 
which  will  be  grouped  according  to  common  char- 
acteristics and  relationships.  Elements  that  will  be 
used  to  categorize  the  basins  include:  (1)  deposi- 
tional  history  of  the  basin  fill,  (2)  groundwater 
flow  characteristics;  (3)  recharge  and  discharge 
characteristics,  and  (4)  water  quality.  Three  major 
water  problems  or  issues  have  been  selected  for 
detailed  investigations.  They  are:  (1)  saltwater  in- 
trusion in  coastal  basins,  (2)  flow  between  aquifer 
layers,  and  (3)  the  quantity  and  distribution  of 
recharge  in  coastal  and  desert  basins.  The  study 
plans  for  the  different  investigations  are  discussed. 
(See  also  W87-07312)  (Lantz-PTT) 
W87-07332 


FLORIDAN   REGIONAL   AQUIFER   SYSTEM, 
PHASE  II  STUDY, 

Geological  Survey,  Atlanta,  GA. 

P.  W.  Bush,  J.  A.  Miller,  and  M.  L.  Maslia. 

IN:  Regional  Aquifer-System  Analysis  Program  of 

the  U.S.  Geological  Survey:  Summary  of  Projects, 

1978-84,  U.S.  Geological   Survey  Circular   1002, 

1986.  p  249-254,  3  fig,  1  ref. 


Descriptors:  'Aquifer  systems,  'Florida,  'Petrog- 
raphy, 'South  Carolina,  'Groundwater  movement, 
'Groundwater  resources,  'Geohydrology,  'Hilton 
Head  Island,  'Georgia,  'Saline  water  intrusion, 
Groundwater  movement,  Pumping,  Groundwater 
mining,  Potentiometric  level,  Groundwater  man- 
agement. 

The  Floridan  regional  aquifer-system  study  investi- 
gated and  described  the  flow  system  from  a  region- 
al and  subregional  perspective.  During  the  course 
of  that  study,  local  aspects  of  the  system  that 
merited  continued  or  more  detailed  work  were 
noted  but  were  not  dealt  with  in  order  to  fulfill  the 
broader  objectives  of  the  initial  study.  The  purpose 
of  the  Floridan  regional  aquifer-system  phase  II 
study  is  to  investigate  some  of  these  local  aspects. 
The  phase  II  study  was  started  in  1983  and  is 
scheduled  for  completion  in  1986.  Four  investiga- 
tions are  part  of  the  phase  II  study.  The  locations 
of  these  investigations  are:  (1)  petrographic  study, 
central  Florida;  (2)  saltwater  movement  study, 
Hilton  Head  Island,  South  Carolina;  (3)  effects  of 
increased  pumpage,  southwest  Georgia  and  north- 
west Florida,  and  (4)  regional  potentiometric-sur- 
face  map,  1985.  (See  also  W87-07312)  (Lantz-PTT) 
W87-07333 


HIGH  PLAINS  REGIONAL  AQUIFER 
SYSTEM,  PHASE  II  STUDY, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

J.  B.  Weeks. 

IN:  Regional  Aquifer-System  Analysis  Program  of 

the  U.S.  Geological  Survey:  Summary  of  Projects, 

1978-84,   U.S.   Geological   Survey  Circular    1002, 

1986.  p  255-258,  1  fig,  3  ref. 

Descriptors:  'Aquifer  systems,  'High  Plains  Aqui- 
fer, 'Water  use,  'Groundwater  resources,  'Geohy- 
drology, 'Groundwater  mining,  Model  studies, 
Groundwater  management,  Pumping,  Groundwat- 
er mining,  Flow  profiles,  Groundwater  level, 
Aquifers,  Irrigation. 

The  initial  High  Plains  regional  aquifer  study  pro- 
vided a  regional  description  of  the  aquifer  system 
and  calibrated  regional  groundwater  flow  models. 
The  models  were  calibrated  on  the  basis  of  water 
level  changes  from  predevelopment  to  1980. 
Pumpage  and  irrigation  return  flow  are  two  poorly 
known  factors,  however,  they  are  critical  for  simu- 
lation. An  indirect  method  for  estimating  pumpage 
was  developed  during  the  initial  study;  irrigation 
return  flow  was  adjusted  during  model  calibra- 
tions. The  accuracy  of  pumpage  estimates  and  an 
independent  estimate  of  irrigation  return  flow  are 
essential  to  developing  more  accurately  calibrated 
flow  models.  The  groundwater  flow  models  devel- 
oped during  the  initial  study  are  capable  of  project- 
ing future  water  levels  in  the  aquifer  resulting  from 
the  strategies  proposed  by  a  study  of  the  Economic 
Development  Administration  (EDA)  of  the  U.S. 
Department  of  Commerce.  However,  the  accuracy 
of  the  water  level  projections  cannot  be  evaluated 
unless  the  accuracy  of  information  on  pumpage 
and  irrigation  return  flow  are  evaluated,  which 
was  not  pursued  during  the  initial  study.  For  this 
reason,  a  phase  II  study  was  started  in  1982  and  is 
scheduled  for  completion  in  1986.  (See  also  W87- 
07312)  (Lantz-PTT) 
W87-07334 


SNAKE  RIVER  PLAIN  REGIONAL  AQUIFER 
SYSTEM,  PHASE  II  STUDY, 

Geological  Survey,  Boise,  ID.  Water  Resources 

Div. 

G.  F.  Lindholm. 

IN:  Regional  Aquifer-System  Analysis  Program  of 

the  U.S.  Geological  Survey:  Summary  of  Projects, 

1978-84,   U.S.   Geological   Survey  Circular    1002, 

1986.  p  259-261,  1  fig. 

Descriptors:  'Aquifer  systems,  'Snake  River,  *Hy- 
drologic  properties,  'Groundwater  resources, 
'Geohydrology,  'Groundwater  movement,  Flow 
profiles,  Model  studies. 

During  phase  I  of  the  Snake  River  Plain  regional 
aquifer-system  study,  several  areas  were  identified 
for  more  detailed  study.  Long-term  regional  hy- 


drologic  changes  were  successfully  simulated  using 
quasi  three-dimensional  groundwater  flow  models. 
However,  in  key  local  areas  the  desired  degree  of 
understanding  was  not  satisfactorily  achieved  with 
the  large-scale  regional  flow  models.  Data  needs  to 
be  collected  and  incorporated  into  smaller  scale 
local  flow  models  that  will  be  developed  during 
phase  II  studies.  A  stream-aquifer  model  of  the 
eastern  Snake  River  Plain  is  also  scheduled  to  be 
developed.  This  report  provides  brief  descriptions 
of  these  key  studies.  (See  also  W87-07312)  (Lantz- 
PTT) 
W87-07335 


GROUNDWATER  FORECASTING, 

Geological  Survey,  Reston,  VA. 

L.  F.  Konikow,  and  E.  P.  Patten. 

IN:   Hydrological   Forecasting,   John   Wiley   and 

Sons,  New  York,  New  York,  1985.  p  221-270,  11 

ref,  52  ref. 

Descriptors:  'Groundwater  forecasting,  'Hydro- 
logic  models,  'Model  studies,  'Groundwater  man- 
agement, 'Groundwater  quality,  Water  use,  Water 
supply. 

Groundwater  is  generally  beneficial  in  its  interac- 
tions with  other  elements  of  the  hydrological  cycle 
and  with  mankind.  For  example,  groundwater  res- 
ervoirs serve  as  moderators  of  hydrological  ex- 
tremes. Groundwater  discharge  provides  and  sus- 
tains streamflow  during  droughts,  and  groundwat- 
er recharge  from  floods  attenuates  the  flood  peaks 
as  they  propagate  downstream.  An  increase  in 
groundwater  use  partly  reflects  the  now  wide- 
spread recognition  by  local  and  regional  water- 
resource  planners  of  the  desirability  of  considering 
groundwater  as  part  of  the  total  water  resource.  It 
is  also  becoming  increasingly  evident  that  issues  of 
groundwater  supply  cannot  be  divorced  from  con- 
sideration of  groundwater  quality;  and  ultimately 
both  issues  must  be  reconciled  with  economics. 
Because  all  water-supply  sources  are  subject  to 
both  natural  and  man-induced  variations  of  vol- 
umes in  storage,  planners  and  managers  often  rely 
on  forecasts  or  predictions  of  future  conditions  as  a 
partial  basis  for  their  water  planning.  The  purpose 
of  this  chapter  is  to  review  the  use  and  reliability 
of  deterministic  models  for  predicting  future 
changes  in  groundwater  quantity  and  quality.  Ex- 
amples of  generic  groundwater  flow  and  solute- 
transport  models  are  presented  to  illustrate  the 
numerical  theory  and  physical  basis  of  these  deter- 
ministic simulation  approaches.  Applications  of 
both  types  of  models  to  field  problems  will  be 
analyzed  to  illustrate  their  application  under  the 
real-world  constraints  of  uncertainty  in  param- 
eters, approximation  of  processes,  and  errors  in 
measurement.  (See  also  W87-07346)  (Lantz-PTT) 
W87-07355 


GRAVEL  PACK  THICKNESS  FOR  GROUND- 
WATER WELLS  -  REPORT  NO.  1, 

Water  and  Power  Resources  Service,  Denver,  CO. 

Engineering  and  Research  Center. 

For  primary  bibliographic  entry  see  Field  8A. 

W87-07391 


DIRECT  COMPARISON  OF  KINETIC  AND 
LOCAL  EQUILIBRIUM  FORMULATIONS 
FOR  SOLUTE  TRANSPORT  AFFECTED  BY 
SURFACE  REACTIONS, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07474 


STOCHASTIC  THEORY  OF  FIELD-SCALE 
FICKIAN  DISPERSION  IN  ANISOTROPIC 
POROUS  MEDIA, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07475 


CHANNEL    MODEL    OF    FLOW    THROUGH 
FRACTURED  MEDIA, 

California    Univ.,    Berkeley.    Lawrence    Berkeley 
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Group  2F — Groundwater 


Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07476 


MASSIVE  GROUNDWATER  FIX  STUDIED, 

For  primary   bibliographic  entry  see   Field   5G. 
W87-07541 


2G.  Water  In  Soils 


SORPTIVITY  VARIATION  DURING  INFIL- 
TRATION, 

Hawaii  Univ.  at  Manoa,  Honolulu.  Dept.  of  Civil 

Engineering. 

Y.-S.  Fok. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  28,  No. 

6,  p  1808-1810,  November-December  1985.  1  fig,  1 

tab,  19  ref. 

Descriptors:  *Sorptivity,  "Infiltration,  ♦Mathemat- 
ical equations,  *Soil  properties,  Equations,  Hy- 
draulics, Temporal  distribution. 

Sorptivity,  a  constant,  as  defined  by  the  Philip 
two-term  algebraic  infiltration  equation,  has  been 
of  interest  to  researchers  because  its  development 
is  based  on  the  physical  analysis  of  soil  hydraulic 
properties.  The  mathematical  variations  of  sorpti- 
vity under  prolonged  infiltration  time  are  present- 
ed, and  a  guide  to  evaluation  of  sorptivity  for 
infiltration  computation  as  prescribed  by  Fok  lin- 
earized two-term  infiltration  equations  is  provided. 
(Author's  abstract) 
W87-06642 


SOIL  WATER  INFILTRATION  AS  AFFECTED 
BY  THE  USE  OF  THE  PARAPLOW, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agricultural 
Engineering. 

5.  Mukhtar,  J.  L.  Baker,  R.  Horton,  and  D.  C. 
Erbach. 
Transactions  of  the  ASAE  TAAEAJ,  Vol.  28,  No. 

6,  p  1811-1816,  November-December  1985.  4  fig,  5 
tab,  33  ref. 

Descriptors:  'Infiltration,  *Corn,  "Tillage  effects, 
*Paraplow,  *Soil  water,  Density,  Soil  properties, 
Iowa,  Comparison  studies,  Cracks,  Moisture  con- 
tent. 

Double-ring  infiltration  measurements  were  made 
during  the  corn  growing  season  to  determine  the 
effect  of  various  tillage  systems  on  1-  and  30-min 
cumulative  infiltration  at  three  locations  in  Iowa. 
The  Paraplow,  a  newly  introduced  tillage  tool  in 
North  America,  which  loosens  the  soil  but  does 
not  invert  it,  was  compared  with  moldboard-plow, 
chisel-plow,  and  no-tillage  treatments.  The  Para- 
plow treatment  gave  the  highest  1-  and  30-min 
cumulative  infiltration  throughout  the  growing 
season.  Similar  bulk  densities  to  a  depth  of  10  cm 
were  observed  for  all  the  tillage  at  one  site  where 
moldboard-plowed  and  chisel-plowed  soils  had  the 
lowest  bulk  densities.  No-tillage  and  Paraplow 
treatment  plots  generally  had  greater  moisture 
contents  in  the  top  10  cm.  Deep,  surface  connected 
cracks  enhanced  soil  water  infiltration  consider- 
ably, and  residue  cover,  particularly  on  the  surface 
of  no-tillage  and  Paraplow  treatment  plots,  seemed 
to  prevent  surface  sealing  that  would  restrict  soil 
water  infiltration.  (Author's  abstract) 
W87-06643 


PREDICTING  INFILTRATION  FOR  SHAL- 
LOW WATER  TABLE  SOILS  WITH  DIFFER- 
ENT SURFACE  COVERS, 

Georgia  Univ.,  Athens.  Dept.  of  Agricultural  En- 
gineering. 

A.  Shirmohammadi,  and  R.  W.  Skaggs. 
Transactions  of  the  ASAE  TAAEAJ,  Vol.  28,  No. 
6,  p  1829-1837,  November-December  1985.  11  fig, 
2  tab,  26  ref. 

Descriptors:  'Shallow  water  table,  'Infiltration, 
•Surface  cover,  'Model  studies,  Prediction,  Soil 
columns,  Hydraulic  conductivity,  Field  crops, 
Water  tabic. 


Two  approximate  methods  were  used  to  predict 
infiltration  for  shallow  water  table  conditions.  The 
method  proposed  by  Bouwer  (1969)  was  modified 
so  that  it  would  predict  saturated  flow  through  the 
column  after  the  water  table  rose  to  the  surface;  air 
pressure  ahead  of  the  wetting  front  was  not  consid- 
ered in  this  method.  The  second  method  which  did 
consider  the  air  impedance,  was  a  three-stage 
model  based  on  the  work  of  Adrian  and  Franzini 
(1966).  Results  of  these  two  prediction  models 
were  compared  with  experimental  infiltration 
measurements  on  soil  columns  with  three  different 
surface  conditions:  fallow  or  bare,  soybean,  and 
fescue  grass.  Comparisons  were  made  at  different 
stages  of  the  crop  production  cycle.  Results 
showed  that  the  three-stage  model  gave  better 
predictions  than  the  modified  Bouwer's  model  for 
the  conditions  considered  in  this  study.  When 
original  saturated  hydraulic  conductivity  values 
were  used,  all  prediction  models  underestimated 
infiltration  for  profiles  with  grass  surface  cover 
and  overestimated  infiltration  for  profiles  without  a 
surface  cover.  Much  better  predictions  were  ob- 
tained when  hydraulic  conductivities  were  meas- 
ured after  the  crop  had  been  established  or,  in  the 
case  of  bare  profiles,  after  the  surface  had  been 
weathered  or  disturbed.  (Author's  abstract) 
W87-06646 

SPATIAL  VARIABILITY   OF  INFILTRATION 

IN  FURROWS, 

Instituto  Tecnologico  y  de  Estudios  Supenores  de 

Monterrey  (Mexico). 

E.  Bautista,  and  W.  W.  Wallender. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  28,  No. 

6,  p  1846-1851,  1855,  November-December  1985.  8 

fig,  3  tab,  17  ref. 

Descriptors:  'Infiltration,  'Furrow  irrigation,  'Ir- 
rigation design,  'Spatial  distribution,  'Furrows, 
'Irrigation,  'Autocorrelogram,  'Crosscorrelo- 
gram,  Stagnant  water,  Ponding,  Flow. 

The  mean  and  spatial  variability  of  infiltration 
measured  with  rings,  blocked  furrows  with  stag- 
nant ponded  water,  blocked  furrows  with  flowing 
water,  and  blocked  furrows  with  surge  flow  were 
evaluated.  Infiltration  is  generally  greater  with 
water  flowing  in  blocked  furrows  than  stagnant 
tests,  especially  on  cracked  soil.  Spatial  variability 
of  cumulative  infiltration  is  greater  than  for  quasi- 
steady  infiltration  and  the  distance  over  which 
samples  are  spatially  related  is  also  greater  for 
cumulative  infiltration.  Blocked  furrow  measure- 
ments with  flowing  water  are  preferred  to  the 
other  stagnant  tests  because  they  more  closely 
duplicate  conditions  under  furrow  irrigation.  Spa- 
tial variability  of  infiltration  characteristics  should 
be  included  in  evaluating  the  performance  of 
furrow  irrigation  systems.  The  autocorrelogram  is 
introduced  as  a  tool  to  determine  distance  between 
samples  to  avoid  spatial  correlation  and  thus  get 
the  maximum  new  information  regarding  variabili- 
ty from  sampling.  A  similar  tool,  the  crosscorrelo- 
gram  shows  promise  for  estimating  blocked  furrow 
intake  from  ring  infiltration  tests.  (Author's  ab- 
stract) 
W87-06648 


NEAR     INFRARED      REFLECTANCE     SOIL 
MOISTURE  METER, 

Tokyo    Univ.    of   Agriculture    and    Technology 

(Japan). 

For  primary  bibliographic  entry  see  Field  7B. 

W87-06649 


NUMERICAL  SIMULATION  OF  THE  CON- 
VECTIVE  TRANSPORT  OF  A  NONINTERAC- 
TIVE  CHEMICAL  THROUGH  AN  UNSATU- 
RATED/SATURATED  POROUS  MEDIA, 

Agricultural   Research   Service,   University   Park, 
PA.  Northeast  Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-06651 


WATER  TABLE  EFFECTS  ON  NUTRIENT 
CONTENTS  OF  CELERY,  LETTUCE  AND 
SWEET  CORN, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 


Engineering. 

S.  F.  Shih,  and  M.  Rosen 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  28,  No. 

6  p  1867-1870,  November-December  1985.  3  tab,  8 

ref. 

Descriptors:  'Water  table,  'Nutrients,  'Celery, 
•Lettuce,  'Corn,  'Lysimeters,  'Food  crops,  'Bio- 
mass,  Agriculture,  Fertilizers,  Limiting  nutrients, 
Productivity,  Crop  yield,  Accumulation. 

A  system  of  lysimeters  filled  with  organic  soil  was 
used  to  study  the  dry  biomass  and  nutrient  con- 
tents (TKN,  Total-P,  K,  Ca,  Mg)  of  celery,  lettuce 
and  sweet  corn  in  relation  to  water  tables.  The 
water  tables  were  controlled  at  high  (0.30  m  for 
celery  and  sweet  corn,  and  0.45  m  for  lettuce), 
medium  (0.60  m),  and  low  (0.85  m)  levels  with 
three  replications.  Dry  biomass  varied  from  791  to 
1 173  g/sq  m  for  celery,  from  300  to  376  g/sq  m  for 
lettuce,  and  from  1030  to  1294  g/sq  m  for  sweet 
corn.  Plant  nitrogen  uptakes  in  high,  medium,  and 
low  water  tables  were,  respectively,  14.0,  17.8,  and 
20.9  g/sq  m  for  celery;  8.9,  11.4,  11.2  g/sq  m  for 
lettuce;  and  11.6,  11.9,  and  20.0  g/sq  m  for  sweet 
corn.  For  Total-P,  the  corresponding  value  ranges 
were,  respectively,  3.6,  3.1,  and  3.0  g/sq  m  for 
celery;  2.0,  1.7,  1.6  g/sq  m  for  lettuce;  and  3.4,  2.9, 
and  2.6  g/sq  m  for  sweet  corn.  For  magnesium,  the 
corresponding  value  ranges  were,  respectively,  4.0, 

5.0,  and  5.0  g/sq  m  for  celery;  1.3,  1.8,  and  2.0  g/sq 
m  for  lettuce;  and  2.2,  3.3,  and  3.2  g/sq  m  for 
sweet  corn.  For  potassium  the  corresponding  value 
ranges  were  respectively,  54.7,  40.0,  and  32.8  g/sq 
m  for  celery;  24.6,  22.6,  and  23.0  g/sq  m  for 
lettuce;  and  28.9,  30.0,  and  29.7  g/sq  m  for  sweet 
corn.  For  calcium,  the  corresponding  value  ranges 
were,  respectively,  32.7,  31.4,  and  28.6  g/sq  m  for 
celery;  4.2,  4.6,  and  4.3  g/sq  m  for  lettuce;  and  3.6, 

5.1,  and  5.2  g/sq  m  for  sweet  corn.  Although 
maintaining  a  high  water  table  to  reduce  the  organ- 
ic soil  subsidence  can  reduce  the  nitrogen  and 
phosphorous  problems  in  the  Everglades  Agricul- 
tural Area,  a  practical  consideration  is  that  this 
practice  may  also  cause  nitrogen  and  magnesium 
deficiencies  which  will  require  growers  to  use 
nitrogen  and  magnesium  fertilizers  for  crop  pro- 
duction. (Author's  abstract) 
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FURROW  HYDRAULIC  CHARACTERISTICS 
AND  INFILTRATION, 

Colorado  State  Univ.,  Fort  Collins. 

B.  Izadi,  and  W.  W.  Wallender. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  28,  No. 

6,  p  1901-1908,  November-December  1985.  10  fig, 

5tab,  19  ref. 

Descriptors:  'Infiltration,  'Furrows,  'Flow  rates, 
•Statistical  analysis,  'Furrow  irrigation,  'Irriga- 
tion, 'Loam,  'Clays,  'Surface  flow,  'Cracks,  Soil 
types,  Soil  water,  Geometry,  Estimating,  Deposi- 
tion, Hydraulics. 

The  influence  of  temporally  varying  flow  rate  and 
surface  depth  on  measured  infiltration,  furrow 
roughness,  and  geometry  were  compared  using 
classical  and  regionalized  statistical  theory.  Flow- 
ing conditions,  rather  than  stagnant  water,  en- 
hanced intake  on  cracked  Yolo  clay  loam  whereas 
rapidly  increasing  surface  flow  depth  enhanced 
infiltration  on  the  same  soil  with  fewer  cracks. 
There  is  a  significant  cross-correlation  between 
wetted  perimeter  and  infiltration  where  cracks  and 
holes  do  not  dominate  infiltration.  The  measure- 
ments were  not  correlated  for  distances  of  8  m  or 
more,  however.  Roughness  decreased  and  the 
furrow  geometry  became  more  hydraulically  effi- 
cient during  irrigation.  Displacement  tests  and 
cross-section  measurements  suggest  that  soil  swell- 
ing may  inflate  estimates  of  deposition  in  furrows. 
Dewatering  after  the  first  surge  in  surge  irrigation 
decreased  deposition.  (Author's  abstract) 
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HYDROPHYSICAL  MODIFICATION  OF  A 
SANDY  SOIL  AND  ITS  EFFECT  ON  EVAPO- 
RATION, 

Guelph  Univ.  (Ontario).  Dept.  of  Land  Resource 
Science. 
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WATER  CYCLE— Field  2 


For   primary   bibliographic   entry   see   Field   2D. 
W87-06662 


ANISOTROPY  OF  A  FRAGIPAN  SOIL:  VERTI- 
CAL VS.  HORIZONTAL  HYDRAULIC  CON- 
DUCTIVITY, 

Louisiana  Agricultural  Experiment  Station,  Baton 

Rouge. 

S.  M.  Dabney,  and  H.  M.  Selim. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  51,  No.  1,  p  3-6,  January-February  1987.  1  fig, 

3  tab,  19  ref. 

Descriptors:  *Anisotropy,  'Hydraulic  conductivi- 
ty, 'Permeability  coefficient,  'Moisture  content, 
•Soil  horizons,  'Soil  water  movement,  Fragipan, 
Density,  Soil  water,  Soil  cores,  Soil  types,  Silt, 
Loam,  Flow. 

Undisturbed  core  samples  were  obtained  in  vertical 
and  horizonal  directions  from  surface  and  subsur- 
face horizons  of  an  Olivier  silt  loam  (Aquic  Fragiu- 
dalfs,  fine-silty,  mixed,  thermic)  in  order  to  test  for 
anisotropy.  Saturated  hydraulic  conductivity,  bulk 
density,  penetrometer  resistance,  and  volumetric 
moisture  content  at  soil  matric  potential  of  30  J/kg 
were  measured.  Hydraulic  conductivity  values 
within  the  Ap  did  not  differ  in  horizontal  and 
vertical  sampling  directions.  However,  within  the 
Btxl  horizon,  measured  conductivity  values  were 
three  times  greater  in  vertical  than  in  horizontal 
directions.  This  was  attributed  to  the  primarily 
vertical  orientation  of  flow-restrictive  zones  within 
the  fragipan.  Bulk  density  and  moisture  content 
differed  between  surface  and  subsurface  horizons, 
but  were  not  influenced  by  direction  of  core  sam- 
pling. Penetrometer  resistance  did  not  differ  be- 
tween horizons  or  sampling  direction,  but  was 
significantly  greater  in  brown  than  in  grey  areas  of 
the  fragipan.  The  results  of  this  study  have  rel- 
evance to  models  of  soil  water  flow  and  the  sam- 
pling methods  described  should  be  applicable  to 
testing  for  anistropy  in  other  soils.  (Author's  ab- 
stract) 
W87-06790 


SOIL-WATER  PROPERTIES  AS  AFFECTED 
BY  TWELVE  ANNUAL  APPLICATIONS  OF 
CATTLE  FEEDLOT  MANURE, 

Department  of  Agriculture,  Lethbridge  (Alberta). 

Research  Station. 

T.  G.  Sommerfeldt,  and  C.  Chang. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  51,  No.   1,  p  7-9,  January-February  1987    2 

tab,  16  ref. 

Descriptors:  'Infiltration,  'Soil  amendments, 
'Land  disposal,  'Waste  disposal,  'Manure,  'Soil 
water,  Available  water,  Hydraulic  conductivity, 
Permeability  coefficient,  Soil  cores,  Irrigation, 
Animal  wastes,  Field  tests,  Fertilizers. 

A  long-term  study  was  set  up  to  determine  the 
effects  of  annual  applications  of  manure,  at  rates  in 
excess  of  the  recommended,  on  a  Dark  Brown 
Chernozemic  (Typic  Haploborolls)  soil.  Cattle 
(Bos  taurus)  feedlot  manure  was  applied  at  0,  30, 
60  and  90  Mg/ha  to  nonirrigated  and  0,  60,  120, 
and  180  Mg/ha  to  irrigated  land  at  the  Lethbridge 
Research  Station.  Soil-water  properties  of  the  soil 
at  0-  to  15-  to  30-cm  depths,  as  affected  by  the 
manure,  are  reported.  In  the  surface  15  cm  of  soil, 
the  mean  volume  of  plant-available  water  retained 
by  the  soil  between  20  and  1500  kPa  tension  de- 
creased with  increasing  rates  of  manure  on  both 
the  nonirngated  and  irrigated  blocks  of  land.  The 
saturated  hydraulic  conductivity  of  the  soil  cores 
and  the  infiltration  rate  of  the  soil  in  the  field  were 
unaffected  by  the  applied  manure.  (Author's  ab- 
stract) 
W87-06791 


WATER    SEEPAGE    THROUGH    MULTILAY- 
ERED  ANISOTROPIC  HILLSIDE, 

Louisiana  Agricultural  Experiment  Station,  Baton 

Rouge. 

HM.  Selim. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol .51,  No.  1,  p  9-16,  January-February  1987.  10 

fig,  3  tab,  16  ref. 


Descriptors:  'Soil  water  movement,  'Groundwat- 
er movement,  'Anisotropy,  'Mathematical  studies, 
'Numerical  analysis,  'Saturated  flow,  'Slopes, 
'Seepage,  'Hydraulic  conductivity,  'Permeability 
coefficient,  Soil  water,  Flow  rates,  Soil  layers, 
Flow. 

A  mathematical  analysis  is  presented  for  the 
steady-state  saturated  flow  through  multilayered 
hillsides  or  soil  beddings  with  a  sloping  surface. 
Each  soil  layer  was  considered  anisotropic  in 
nature,  i.e.,  kappa  not  =  xi  where  kappa  and  xi  are 
the  hydraulic  conductivity  in  the  vertical  and  hori- 
zontal directions,  respectively.  The  method  of  so- 
lution is  an  analytical  one  and  is  based  on  the 
Gram-Schmidt  orthonormalization  technique.  Po- 
tential and  stream  functions  were  obtained  and 
flow  nets  are  presented  for  two-layered  geometries 
with  varying  degrees  of  anisotropy.  The  range  of 
values  chosen  were  xi  =  (l/25)kappa  to  xi  = 
16kappa  and  the  equivalent  hydraulic  conductiv- 
ities for  two  soil  layers  K1/K2  were  1:1,  1:10,  and 
10:1.  The  selected  cases  considered  illustrate  the 
significance  of  the  degree  of  anisotropy  on  the 
water  flow  pattern,  the  relative  flow  rate  as  well  as 
the  volume  of  water  passing  through  individual 
soil  layers.  Moreover,  the  greatest  influence  on  the 
relative  flow  rate  was  when  the  upper  layer  was 
anisotropic  rather  than  the  lower  layer.  (Author's 
abstract) 
W87-06792 


INFLUENCE  OF  SPATIALLY  VARIABLE  SOIL 
HYDRAULIC  PROPERTIES  ON  PREDIC- 
TIONS OF  WATER  STRESS, 

Missouri  Univ. -Columbia.  Dept.  of  Agronomy. 
S.  H.  Anderson,  D.  K.  Cassel,  and  R.  W.  Skaggs. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  51,  No.  1,  p  17-22,  January-February  1987.  3 
fig,  4  tab,  21  ref. 

Descriptors:  'Model  studies,  'Hydraulic  conduc- 
tivity, 'Permeability  coefficient,  'Water  stress, 
'Corn,  'Crop  yield,  'DRAINMOD,  'Drainage, 
'Infiltration,  'Soil  water,  Prediction,  Loam,  Field 
tests,  Water  table,  Simulation,  Soil  horizons,  Soil 
properties. 

Models  are  often  used  to  predict  drainage  system 
effects  on  crop  production.  Variability  of  soil  hy- 
draulic properties  on  predictions  made  by  many 
models  have  not  been  evaluated.  Several  methods 
for  predicting  water  transport  properties  and  corn 
(Zea  mays  L.)  stress  as  influenced  by  variable  soil 
hydraulic  properties  in  a  field  of  Portsmouth  sandy 
loam  (Typic  Umbraquults)  are  evaluated.  Upflux, 
drainage  volume,  and  infiltration  parameters  as 
functions  of  water  table  depth  were  predicted 
using  hydraulic  conductivity  and  soil  water  reten- 
tion functions  for  three  soil  horizons  measured  at 
150  locations  in  a  field.  Crop  stress  due  to  both 
deficient  and  excess  soil  water  conditions  and  rela- 
tive crop  yield  were  estimated  using  DRAIN- 
MOD,  a  water  management  simulation  model,  for 
three  selected  methods  of  averaging  soil  property 
inputs.  Small  differences  existed  among  the  three 
approaches  for  the  30-yr  average  relative  corn 
yield.  Large  differences  in  relative  corn  yield  oc- 
curred in  dry  years  indicating  that  the  variability 
of  the  soil  properties  was  important  to  consider  in 
predicting  crop  stress  during  relatively  dry  years. 
More  information  for  the  field  soil-drainage  re- 
sponse was  obtained  using  the  individual  locations 
method  which  allowed  soil  property  inputs  to  vary 
from  location  to  location  at  each  of  the  1 50  points 
in  the  field.  However,  the  field  averages  approach 
is  more  practical  because  fewer  data  are  required 
to  perform  the  necessary  computations  and  only  a 
3%  difference  in  the  30-yr  relative  yield  resulted 
between  the  individual  location  and  field  average 
methods.  (Author's  abstract) 
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ESTIMATING  SOIL  WATER  CONTENT  USING 
COKRIGING, 

Robert    S.    Kerr   Environmental    Research    Lab., 

Ada,  OK. 

S.  R.  Yates,  and  A.  W.  Warrick. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  51,  No.  1,  p  23-30,  January-February  1987.  4 

fig,  5  tab,  27  ref.  Western  Regional  Project  W-155. 


Water  In  Soils — Group  2G 

Descriptors:  'Cokriging,  'Kriging,  'Correlation 
analysis,  'Moisture  content,  'Soil  water,  Estimat- 
ing, Mathematical  studies,  Sand,  Soil  temperature, 
Spatial  variation. 

Using  cokriging  estimates,  and  estimation  var- 
iances of  the  gravimetric  moisture  content  (GMC) 
were  made  using  one  and  two  additional  random 
functions:  the  bare  soil  surface  temperature  and  the 
percent  sand  content.  The  semivariograms  and 
cross-semivariograms  were  obtained  as  well  as  the 
sample  correlation  between  the  GMC  and  the  aux- 
iliary functions.  Various  measures  of  the  differ- 
ences and  quality  of  the  estimates  for  kriging  and 
cokriging  were  calculated  and  compared  on  the 
basis  of  the  sample  correlation  and  whether  the 
auxiliary  random  functions  were  over-sampled 
with  respect  to  the  GMC.  The  average  estimation 
variance  for  cokriging  compared  to  kriging  was 
reduced  for  all  levels  of  absolute  sample  correla- 
tion considered  (i.e.,  0.15-0.83).  The  mean  sum  of 
squares  error  between  the  actual  and  estimated 
values  obtained  by  the  jack-knifing  technique  was 
found  to  be  lower  for  cokriging  when  compared  to 
ordinary  kriging  when  highly  correlated  auxiliary 
random  variables  were  used  but  could  be  greater 
than  that  of  ordinary  kriging  for  less  correlated 
auxiliary  variables.  It  was  found  that  the  additional 
complexity  of  cokriging  may  be  justified  when  the 
magnitude  of  the  sample  correlation  exceeded  0.5 
and  the  auxiliary  functions  were  over-sampled 
with  respect  to  the  GMC.  (Author's  abstract) 
W87-06794 


STEADY  THREE-DIMENSIONAL  ABSORP- 
TION IN  ANISOTROPIC  SOILS, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia). 

J.  R.  Philip. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  51,  No.  1,  p  30-35,  January-February  1987.  4 
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Descriptors:  'Mathematical  studies,  'Anisotropy, 
'Soil  water,  'Adsorption,  'Pores,  'Moisture  po- 
tential, 'Infiltration,  'Hydraulic  conductivity, 
'Permeability  coefficient,  Permeameters,  Cavities, 
Flow,  Equations. 

Exact  solutions  are  given  for  steady  absorption 
from  spheroidal  cavities  into  soils  with  axisymme- 
tric  anisotropy  independent  of  moisture  potential. 
The  needle,  sphere,  and  disc  are  special  cases. 
Apart  from  their  direct  relevance  to  systems  with 
gravity  negligible,  the  results  yield  the  leading 
terms  of  expansions  describing  steady  infiltration 
into  such  soils  for  small  and  moderate  values  of  the 
dimensionless  cavity  length.  The  effectively 
wetted  region  is  a  spheroid  with  aspect  ratio  mu, 
where  mu  squared  is  the  anisotropy.  The  analysis 
suggest  that,  in  anisotropic  soils,  vertical  conduc- 
tivity influences  the  capillary  component  of  flow 
much  more  strongly  for  disc  permeameters  than 
for  borehole  permeameters.  Generalizations  of  the 
problem  solved  in  detail  involve  (i)  inequality  of 
the  three  conductivity  principal  components,  (ii) 
cavity  axes  skew  to  conductivity  axes,  (iii)  ellipsoi- 
dal cavities.  Any  one,  combination  of  two,  or  all 
three,  of  these  generalizations  leads  to  essentially 
the  same  mathematical  problem  with  the  solution 
expressible  in  terms  of  the  incomplete  elliptic  inte- 
gral of  the  first  kind.  (Author's  abstract) 
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SOLUTE  TRANSPORT  THROUGH  A  STONY 
SOIL, 

Eidgenoessische  Technische  Hochschule,   Zurich 

(Switzerland). 

R.  Schulin,  P.  J.  Wierenga,  H.  Fluhler,  and  J. 

Leuenberger. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  51,  No.  1,  p  36-42,  January-February  1987  4 
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Descriptors:  'Soil  water  movement,  'Model  stud- 
ies, 'Mathematical  studies,  'Solute  transport, 
'Stony  soil,  'Tracers,  'Isotope  studies,  'Leaching, 
'Convection,  'Dispersion,  Chlorides,  Tritium, 
Equations,  Interstitial  water,  Velocity,  Pores, 
Transport,  Solutes,  Soil  types,  Flow. 
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Field  2— WATER  CYCLE 


Group  2G— Water  In  Soils 

Movement    of    tritium    and    Cl(-)    was    studied 
through    undisturbed,    unsaturated   columns   of  a 
Rendoll  soil  (Eutrochreptic  rendoll)  containing  be- 
tween   50   and    55%   by   volume   of  stones.   The 
columns,  30  cm  in  diameter  and  50  cm  long,  were 
leached  at  a  steady  flow  rate  varying  from  0.16  to 
41  cm/d.  Breakthrough  curves  from  these  stony 
soils  were  smooth  and  mostly  symmetrical,  espe- 
cially for  the  lowest  flux.  Based  on  an  analysis  with 
the  classical  two-parameter  convection-dispersion 
equation,  it  was  found  that  the  dispersion  coeffi- 
cient was  linearly  related  to  pore  water  velocity 
with  an  average  dispersivity  of  about  4  cm.  The 
difference  between  the  retardation  factors  for  Cl(-) 
and  tritium  averaged  0.16  pore  volumes.  Using  a 
four-parameter  transport  equation  with  exchange 
between   mobile  and   immobile  liquid  phases,  an 
immoble  water  fraction  of  15%  was  found,  inde- 
pendent of  the  leaching  rate.  The  four-parameter 
model  provided  no  better  fit  to  the  experimental 
data  than  the  two-parameter  model  for  the  lowest 
flux  and  only  slightly  better  fits  for  all  the  other 
cases.   This  indicates  that   nonequilibnum   condi- 
tions between  mobile  and  immobile  phases  were  of 
minor   importance   in   modeling   solute   transport 
through  this  stony  soil.  (Author's  abstract) 
W87-06796 

ESTIMATING  THE  VARIABILITY  OF  UN- 
SATURATED SOIL  HYDRAULIC  CONDUC- 
TIVITY USING  SIMPLE  EQUATIONS, 

Cornell   Univ.    Agricultural    Experiment    Station, 
Ithaca,  NY.  Dept.  of  Agronomy. 
R.  J.  Wagenet,  and  T.  M.  Addiscott.  „„_._.. 

Soil  Science  Society  of  America  Journal  SSSJU4, 
Vol.  51,  No.  1,  p  42-47,  January-February  1987.  3 
fig,  3  tab,  15  ref. 

Descriptors:  *Unsaturated  flow,  *Soil  water  move- 
ment "Model  studies,  "Hydraulic  conductivity, 
•Permeability  coefficient,  'Mathematical  studies, 
♦Soil  water,  *Moisture  content,  Equations,  Distri- 
bution, Estimating. 

Description    of    transient    water    flow    requires 
knowledge,  or  estimation,  of  the  relationship  be- 
tween the  unsaturated  soil  hydraulic  conductivity, 
K,  and  volumetric  water  content.   A  variety  of 
studies  have  related  K(theta)  to  the  saturated  con- 
ductivity K  sub  0  by  equations  involving  the  volu- 
metric water  content,  theta,  and  its  value  at  satura- 
tion, theta  sub  0.  The  relationship  is  expressed  here 
in  terms  of  either  the  difference  between  theta  and 
theta  sub  0  or  the  ratio  of  theta  to  theta  sub  0,  so 
that  K(theta)  is  obtained  by  multiplying  K  sub  0  by 
exp(beta( theta  -  theta  sub  0))  or  by  (theta/theta  sub 
0)  to  the  2b  +  3  power  respectively,  with  beta  and 
b  being  constants  for  any  one  sampling  point.  The 
quantity  beta  in  the  equation  involving  (theta  - 
theta  sub  0)  can  be  obtained  from  field  data  by  four 
different  mathematical  methods.  When  this  equa- 
tion    was     used     to     compute     distributions     of 
lnK(theta)  from  measured  distributions  of  InK  sub 
0  and  lnbeta,  the  first  four  moments  of  the  resulting 
distributions  of  lnK(theta)  all  differed  considerably 
according  to  the  mathematical  method  used,  al- 
though K  sub  0  and  beta  were  derived  in  each  case 
from  the  same  set  of  field  data.  When  both  equa- 
tions were  used  to  estimate  lnK(theta),  using  the 
same  distributions  of  InK  sub  0  and  appropriate 
distributions  of  lnbeta  or   lnb,   there   were  large 
differences  between  them  in  the  moments  of  the 
resulting  distributions.  The  estimate  of  lnK(theta) 
from   the   equation   using   theta/theta  sub  0  had 
much  the  larger  variance,  mainly  because  the  vari- 
ance of  lnb  was  about  three  times  that  of  lnbeta. 
(Author's  abstract) 
W87-06797 


METHOD  OF  ESTIMATING  THE  TRAVEL 
TIME  OF  NONINTERACTING  SOLUTES 
THROUGH   COMPACTED  SOIL  MATERIAL, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-06798 

ALUMINUM  SPECIATION:  A  COMPARISON 
OF  FIVE  METHODS, 

Clemvin  Univ.,  SC.  Dept.  of  Computer  Engineer- 
ing. 


For  primary  bibliographic  entry  see  Field  2K 
W87-06800 


PREDICTION  OF  PH  ERRORS  IN  SOIL- 
WATER  EXTRACTORS  DUE  TO  DEGASSING, 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

D.  L.  Suarez.  cccln. 

Soil  Science  Society  of  America  Journal  SbSJD4, 
Vol.  51,  No.  1,  p  64-67,  January-February  1987.  4 
fig,  6  ref. 


Descriptors:  *Water  analysis,  *Samphng,  'Soil 
water  extractors,  'Hydrogen  ion  concentration, 
•Model  studies,  'Carbon  dioxide,  'Soil  water, 
•Measuring  instruments,  Precipitation,  Prediction, 
Soil  solutions,  Performance  evaluation,  Field  tests, 
Degassing. 

Moisture  samples  taken  from  the  unsaturated  zone 
with  soil  water  extractors  undergo  degassing  and 
an  upward  shift  in  pH.  The  measured  pH  values 
from  commercially  available  extractors  are  usually 
sufficiently  in  error  that  they  cannot  be  used  in  a 
quantitative  manner.  A  model  was  developed  that 
predicts  the  extent  of  C02  degassing  and  the  re- 
sulting pH  error.  Using  this  model  measured  pH 
values  can  be  corrected  back  to  in  situ  soil  water 
pH  provided  that  precipitation  has  not  occurred  in 
the  extractor.   Extractors  are  classified  into  two 
groups-single  chamber  and  multichambered.  The 
extractors  are  evaluated  for  both  operation  under 
constant  vacuum  (open  to  the  source)  and  decreas- 
ing vacuum  (evacuated  and  then  sealed).  Analysis 
of  the  data  and  model  predictions  indicates  that  the 
major  factor  controlling  the  pH  error  is  the  ratio  of 
liquid  volume  to  total  extractor  volume.  Addition- 
al factors  exerting  major  influence  are  the  initial 
extractor  gas  composition  and  the  total  pressure  in 
the  extractor  when  sampled.  Variations  in  soil  so- 
lution  composition   and  differences  in  soil   C02 
concentrations  in  carbonate  buffered  systems  had  a 
major  effect  on  pH  values  but  a  negligible  effect  on 
the  extractor  induced  pH  error.  Under  typical  field 
conditions  the  multichambered  extractor  is  predict- 
ed to  give  the  most  satisfactory  results;  the  pH 
errors  were  sufficiently  small  that  no  corrections 
for  degassing  were  necessary.  (Author's  abstract) 
W87-06801 

SINGLE  COLUMN  ION  CHROMATOGRA- 
PHY III.  DETERMINATION  OF  ORTHO- 
PHOSPHATE  IN  SOILS, 

California  Univ.,  Riverside.  Dept.  of  Soil  Science 

and  Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  2K. 

W87-06802 

SENSITIVE  COLORIMETRIC  METHOD  FOR 
THE  QUANTITATION  OF  SELENITE  IN  SOIL 
SOLUTIONS  AND  NATURAL  WATERS, 

California  Univ.,  Riverside.  Dept.  of  Soil  Science 

and  Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-06803 


for  estimating  air  porosity  (AP,  volume  percent 
air-filled  pores  at  5  kPa)  and  available  water  capac- 
ity (AWC,  volume  percent  water  retained  between 
5  and  1500  kPa).  The  guidelines  were  tested  by 
estimating  and  subsequently  measuring  these  prop- 
erties of  24  soil  horizons.  The  mean  of  the  absolute 
differences  between  estimated  and  measured  AP 
and  AWC  were  3.7  and  4.5%  respectively.  AP  for 
the  24  horizons  ranged  from  3  to  30%  and  AWC 
from  14  to  39%.  In  view  of  the  magnitude  of  local 
soil  variability,  the  discrepancies  in  measured 
values  of  AP  and  AWC  by  different  methods  and 
the  lack  of  standard  methods,  the  estimates  are 
shown  to  be  useful.  Estimation  of  air-water  regime 
properties  of  soils  from  well-calibrated  morpholog- 
ical guidelines  is  recommended  for  use  in  soil 
survey  and  in  research  on  effects  of  management 
on  soil  physical  properties.  (Author's  abstract) 
W87-O6805 


EFFECT  OF  GROWTH  RATE  ON  THE 
GROWTH  OF  BACTERIA  IN  FRESHLY 
MOISTENED  SOIL, 

Georgia  Univ.,  Athens.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  21. 
W87-06804 


EFFECTS  OF  SOYBEAN  AND  CORN  RESIDUE 
DECOMPOSITION  ON  SOIL  STRENGTH  AND 
SPLASH  DETACHMENT, 

Missouri  Univ.-Columbia.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-06806 

RELATION  BETWEEN  SOIL  PROPERTIES 
AND  EFFECTIVENESS  OF  LOW-COST 
WATER-HARVESTING  TREATMENTS, 

Agricultural  Research  Service,  Tucson,  AZ. 
For  primary  bibliographic  entry  see  Field  4B. 

W 87-06807 

SIGNIFICANCE  OF  SULFIDE  OXIDATION  IN 
SOIL  SALINTZATION  IN  SOUTHEASTERN 
SASKATCHEWAN,  CANADA, 

Saskatchewan    Univ.,    Saskatoon.    Saskatchewan 

Inst,  of  Pedology. 

A.  R.  Mermut,  and  M.  A.  Arshad. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  51,  No.  1,  p  247-251,  January-February  1987. 

4  fig,  4  tab,  28  ref. 

Descriptors:  *Soil  chemistry,  *Saline  soils,  *Salini- 
zation,  *  Sulfide  oxidation,  *  Saskatchewan,  *Soil 
solutions,  Sulfates,  Salts,  Salinity,  Soil  columns, 
Sulfides,  Natrojarosite,  Minerals,  Anions,  Cations, 
Hydrolysis,  Marine  shale,  Glacial  till. 

Several  deep  soil  columns  in  the  Weyburn  area, 
Saskatchewan,  Canada,  show  features  related  to 
S(2-)  oxidation,  including  the  presence  of  high 
amounts  of  S04(2-)  salts  and  low  pH.  A  soil  4-kni 
west  of  Cedoux  that  had  1-m  layer  of  till  underlain 
by  Cretaceous  marine  shale  was  selected  to  charac- 
terize these  features.  X-ray  diffraction,  scanning 
electron  microscope,  and  chemical  techniques  con 
firmed  the  presence  of  well-developed  crystals  o 
natrojarosite  between  the  100-  to  600-cm  depth 
and  sulfides  below  550  cm.  Sulfate  was  the  pre 
dominant  water-soluable  anion,  with  Na(  +  )  fol 
lowed  by  Mg(2  +  )  and  Ca(2  +  )  as  major  cations 
Accumulation  of  sulfate  in  the  Cedoux  soil  an< 
similar  soils  in  the  area  was  attributed  to  su Hid. 
oxidation  and  hydrolysis  of  natrojarosite.  Sultati 
salts  probably  are  still  produced  at  present.  Due  G 
their  mobility  and  recycling  in  the  soils  and  Creta 
ceous  marine  shale  it  was  difficult  to  bring  to  ligti 
the  genesis  of  salts  in  Saskatchewan.  (Author 
abstract) 
W87-06808 


ESTIMATING  AIR  POROSITY  AND  AVAIL- 
ABLE WATER  CAPACITY  FROM  SOIL  MOR- 
PHOLOGY, . 

Department  of  Agriculture,  Ottawa  (Ontario). 
J.  A.  McKeague.  .  „.,„, 

Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  51,  No.  1,  p  148-152,  January-February  1987. 
3  fig,  2  tab,  21  ref. 

Descriptors:  *Calibrations,  'Soil  morphology, 
•Soil  horizons,  4Soil  water  capacity,  *Porosity, 
Soil  physical  properties,  Estimating,  Soil  surveys, 
Pores,  Standards. 

Field  guidelines  based  on  soil  morphology  and 
calibrated  against  measured  values  were  developed 


STOCHASTIC  MODELING  OF  LARGE-SCAL 
TRANSIENT  UNSATURATED  FLOW  SYJ 
TEMS, 

Massachusetts  Inst,  of  Tech.,  Cambridge. 

A.  Mantoglou,  and  L.  W.  Gelhar. 

Water  Resources  Research  WRERAQ,  Vol.   2 

No   1,  p  37-46,  January  1987.  2  fig,  26  ref,  appeni 

NSF  Grant  ECE-8311786  and  NRC  Contract  0 

84-174. 

Descriptors:  •Model  studies,  'Unsaturated  flo\ 
•Soil  properties,  'Mathematical  equations,  St 
chastic  process,  •Mathematical  models,  Floi 
Equations,   Hydraulic   conductivity,    Permeabili 


26 


WATER  CYCLE— Field  2 


coefficient,  Moisture  capacity,  Soil  water,  Hystere- 
sis, Anisotropy. 

A  new  framework  for  modeling  large-scale  tran- 
sient unsaturated  flow  systems  in  spatially  variable 
soils  was  proposed  in  order  to  overcome  the  prob- 
lem of  limited  information  about  the  local  details  of 
spatial  soil  variability.  A  stochastic  approach, 
which  assumes  that  local  soil  properties  are  realiza- 
tions of  three-dimensional  random  fields,  was  fol- 
lowed for  derivation  of  a  large-scale  model  repre- 
sentation (structure).  The  three  dimensionality  of 
the  local  flow  and  the  nonlinear  dependence  of  the 
local  flow  output  on  the  local  soil  properties  are 
considered.  The  large-scale  model  structure  was 
derived  by  averaging  the  local  governing  flow 
equation  over  the  ensemble  of  realizations  of  the 
underlying  soil  property  random  fields.  The  result- 
ing mean  model  representation  is  in  the  form  of  a 
partial  differential  equation  in  which  averaged  or 
effective  model  parameters  occur.  These  effective 
model  parameters  (i.e.,  effective  hydraulic  conduc- 
tivity and  effective  specific  moisture  capacity) 
were  evaluated  using  a  quasi-linearized  fluctuation 
equation  and  a  spectral  representation  of  stationary 
processes.  The  large-scale  model  considers  the 
large  scale  effects  of  variations  in  soil  properties 
and  has  relatively  few  parameters.  It  is  concluded 
that  soil  property  variability  produces  large-scale 
hysteresis  and  anisotropy  of  the  effective  param- 
eters. The  potential  theoretical  and  practical  rami- 
fications of  these  results  in  the  area  of  unsaturated 
flow  modeling  need  to  be  investigated.  The  gener- 
al stochastic  modeling  framework  developed  here 
is  applicable  not  only  to  unsaturated  flow  but  also 
to  other  distributed  parameter  systems  (e.g.,  satu- 
rated flow  and  transport,  geothermal  and  oil  reser- 
voir modeling).  (See  also  W87-06816  and  W87- 
06817)  (Author's  abstract) 
W87-06815 


CAPILLARY    TENSION     HEAD     VARIANCE, 
MEAN  SOIL  MOISTURE  CONTENT,  AND  EF- 
FECTIVE SPECIFIC  SOIL  MOISTURE  CAPAC- 
ITY OF  TRANSIENT  UNSATURATED  FLOW 
IN  STRATIFIED  SOILS, 
Massachusetts  Inst,  of  Tech.,  Cambridge. 
A.  Mantoglou,  and  L.  W.  Gelhar. 
Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  1,  p  47-56,  January  1987.  6  fig,  1  tab,  12  ref 
append.  NSF  Grant  ECE-83 11786  and  NRC  Con- 
tract 03-84-174. 

Descriptors:  *Model  studies,  *Stochastic  process, 
•Moisture  tension,  *Soil  water,  *Moisture  content, 
•Unsaturated  flow,  *Stratified  soil,  Mathematical 
equations,  Soil  properties,  Flow,  Anisotropy,  Hys- 
teresis, Pores. 

The  capillary  tension  head  variance,  the  mean  soil 
moisture  content,  and  the  effective  specific  soil 
moisture  capacity  were  evaluated  for  transient  un- 
saturated flow  in  stratified  soils  using  a  three- 
dimensional  stochastic  approach.  The  large  differ- 
ence in  the  correlation  scales  in  stratified  soils 
simplified  the  related  stochastic  equations,  allow- 
ing for  analytical  evaluations  and  derivation  of 
generic  expressions.  Simplified  asymptotic  expres- 
sions, valid  at  particular  ranges  of  the  soil  property 
and  the  mean  flow  characteristics,  were  also  de- 
rived. The  theoretical  results  were  applied  to  two 
real  soils.  The  capillary  tension  head  variance,  the 
mean  soil  moisture  content,  and  the  effective  spe- 
cific soil  moisture  capacity  showed  a  large-scale 
hysteresis  which  is  due  to  spatial  variability  of  the 
local  hydraulic  soil  properties  rather  than  to  hys- 
teresis in  the  local  parameters.  A  companion  paper 
shows  that  the  effective  hydraulic  conductivities 
also  show  hysteresis  produced  by  spatial  soil  varia- 
bility. Such  large-scale  hysteresis  is  mathematical- 
ly, physically,  and  intuitively  plausible.  This  may 
suggest  that  the  hysteresis  observed  in  laboratory 
or  field  experiments  is,  at  least  partly,  due  to  soil 
variability  rather  than  pore  scale  effects.  This 
could  be  anticipated  since  spatial  variability  is  the 
rule  rather  than  the  exception  and  it  exists  even  in 
small-scale  experiments.  (See  also  W87-06815  and 
W87-06817)  (Author's  abstract) 
W87-06816 


EFFECTIVE  HYDRAULIC  CONDUCTIVITIES 
OF  TRANSIENT  UNSATURATED  FLOW  IN 
STRATIFIED  SOILS, 

Massachusetts  Inst,  of  Tech.,  Cambridge. 

A.  Mantoglou,  and  L.  W.  Gelhar. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  1,  p  57-67,  January  1987.  8  fig,  18  ref,  append. 

NSF  Grant  ECE-83 11786  and  NRC  Contract  03- 

84-174. 

Descriptors:  *Moisture  tension,  *Model  studies, 
•Stochastic  process,  *Soil  water,  *Moisture  con- 
tent, 'Unsaturated  flow,  *Hydraulic  conductivity, 
•Permeability  coefficient,  Stratified  soil,  Field 
tests,  Comparison  studies,  Flow,  Anisotropy,  Hys- 
teresis, Pores. 

The  effective  hydraulic  conductivities  of  transient 
unsaturated  flow  in  stratified  soils  were  evaluated 
using  a  three-dimensional  stochastic  approach.  Be- 
cause of  the  disparity  of  the  correlation  scales  in  a 
stratified  soil,  the  general  stochastic  equations  were 
simplified,  and  this  allows  analytical  evaluation  and 
derivation  of  generic  expressions  for  the  effective 
hydraulic  conductivities.  Simple  asymptotic  ex- 
pressions, valid  at  particular  ranges  of  the  soil 
property  and  the  mean  flow  characteristics,  were 
also  derived.  Several  examples  illustrating  the  re- 
sults using  data  from  two  real  soils  are  also  pre- 
sented. The  effective  hydraulic  conductivities 
showed  significant  hysteresis  and  are  anisotropic 
with  a  degree  of  anisotropy  depending  on  the 
mean  flow  conditions  (wetting  or  drying).  Such 
hysteresis  and  anisotropy  are  produced  by  the  spa- 
tial variability  of  the  hydraulic  soil  properties 
rather  than  hysteresis  or  anisotropy  of  the  local 
parameters.  A  physical  interpretation  of  the  results 
is  given  along  with  a  qualitative  comparison  with 
field  observations.  The  ramifications  of  this  study 
need  to  be  further  investigated  and  considered  in 
field  applications  such  as  waste  disposal  control. 
(See  also  W87-06815  and  W87-06816)  (Author's 
abstract) 
W87-06817 


DEVELOPMENT  AND  EVALUATION  OF 
CLOSED-FORM  EXPRESSIONS  FOR  HYS- 
TERETIC  SOIL  HYDRAULIC  PROPERTIES, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

J.  B.  Kool,  and  J.  C.  Parker. 

Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  1,  p  105-114,  January  1987.  9  fig,  4  tab,  34  ref. 

Descriptors:  *Flow  models,  *Model  studies,  •Hys- 
teresis, *Soil  water,  *Soil  properties,  *Hydraulic 
conductivity,  *Permeability  coefficient,  Calibra- 
tions, Transient  flow,  Flow,  Prediction,  Pores, 
Simulation,  Estimating,  Infiltration,  Drainage. 

A  concise  representation  of  hysteretic  soil  hydrau- 
lic properties  is  given  based  on  a  combination  of 
M.  T.  van  Genuchten's  (1980)  parametric  K-theta- 
h  model  and  P.  S.  Scott  et  al.'s  (1983)  empirical 
hysteresis  model  modified  to  account  for  air  en- 
trapment. The  resulting  model  yields  compact 
closed-form  expressions  for  the  hysteretic  water 
retention  curve  theta(h)  and  soil  water  capacity 
C(h),  as  well  as  for  the  hydraulic  conductivity 
function  K(h).  Depending  on  the  degree  of  simpli- 
fication involved,  the  model  entails  a  total  of  6-9 
parameters  which  can  be  calibrated  from  direct 
measurements  of  theta(h)  and  saturated  conductivi- 
ty or  by  an  inverse  solution  approach  from  tran- 
sient flow  experiments.  Comparison  of  model-pre- 
dicted and  measured  K-theta-h  relations  for  eight 
soils  revealed  one  case  in  which  model  predictions 
were  very  poor.  Model  accuracy  was  judged  to  be 
acceptably  good  in  the  other  cases.  Mualem's 
modified  (Y.  Mualem,  1984)  dependent  domain 
model  was  found  to  be  more  accurate  for  soils  with 
very  narrow  pore  size  distributions.  Use  of  a  sim- 
plified version  of  the  proposed  model  with  two 
parameters  eliminated  provided  overall  accuracy 
very  similar  to  that  of  the  more  complex  model. 
Numerical  simulations  of  flow  during  transient  in- 
filtration and  drainage  using  the  proposed  model 
and  a  variant  of  Y.  Mualem's  (1984)  modified 
dependent  domain  model  did  not  differ  greatly  and 
agreed  reasonably  well  with  experimental  water 
content  distributions,  even  when  scanning  curves 
were  not  described  very  accurately.  By  contrast, 
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simulations  without  consideration  of  hysteresis 
produced  highly  unacceptable  results.  It  is  con- 
cluded that  the  proposed  model  provides  a  con- 
venient and  simple  means  of  incorporating  hystere- 
tic effects  into  numerical  flow  models  to  provide 
significant  improvement  in  prediction  accuracy 
with  little  additional  effort  and  with  minimal  data 
requirements.  (Author's  abstract) 
W87-06821 


UNSATURATED  FLOW  IN  A  CENTRIFUGAL 
FIELD:  MEASUREMENT  OF  HYDRAULIC 
CONDUCTIVITY  AND  TESTING  OF  DARCY'S 
LAW, 

Geological  Survey,  Menlo  Park,  CA. 
J.  R.  Nimmo,  J.  Rubin,  and  D.  P.  Hammermeister. 
Water  Resources  Research  WRERAQ,  Vol.   23, 
No.  1,  p  124-134,  January  1987.  11  fig,  4  tab,  28  ref 

Descriptors:  *Centrifuges,  *Darcy's  law,  •Unsatu- 
rated flow,  *Hydraulic  conductivity,  •Permeabil- 
ity coefficient,  'Steady  flow,  Soil  types,  Soil  prop- 
erties, Prediction,  Flow,  Sand,  Gravity. 

A  method  was  developed  to  establish  steady  state 
flow  of  water  in  an  unsaturated  soil  sample  spin- 
ning in  a  centrifuge.  Theoretical  analysis  predicts 
moisture  conditions  in  the  sample  that  depend 
strongly  on  soil  type  and  certain  operating  param- 
eters. For  Oakley  sand,  measurements  of  flux, 
water  content,  and  matric  potential  during  and 
after  centrifugation  verify  that  steady  state  flow 
can  be  achieved.  Experiments  have  confirmed  the 
theoretical  prediction  of  a  nearly  uniform  moisture 
distribution  for  this  medium  and  have  demonstrat- 
ed that  the  flow  can  be  effectively  one-dimension- 
al. The  method  was  used  for  steady  state  measure- 
ments of  hydraulic  conductivity  K  for  relatively 
dry  soil,  giving  values  as  low  as  7.6  times  10  to  the 
minus  11th  power  m/s  with  data  obtained  in  a  few 
hours.  Darcy's  law  was  tested  by  measuring  K  for 
different  centrifugal  driving  forces  but  with  the 
same  water  content.  For  the  sand  at  a  bulk  density 
of  1.82  Mg/cu  m  and  27%  saturation,  results  were 
consistent  with  Darcy's  law  for  K  equal  to  5.22 
times  10  to  the  minus  10th  power  m/s  and  forces 
ranging  from  216  to  1650  times  normal  gravity. 
(Author's  abstract) 
W87-06823 


DECREASES  IN  HYDROCARBONS  BY  SOIL 
BACTERIA, 

Arizona  Univ.,  Tucson.  Univ.  Analytical  Center. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-06857 


GROUNDWATER     PROTECTION     BY     SOIL 
MODIFICATION, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

For   primary   bibliographic   entry   see   Field   5G. 
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INFLUENCE  OF  FORMATION  CLAYS  ON 
THE  FLOW  OF  AQUEOUS  FLUIDS, 

Haliburton  Services,  Duncan,  OK. 
W.  F.  Hower. 

IN:  Water  for  Subsurface  Injection,  Proceedings  of 
the  Second  Symposium  sponsored  by  the  ASTM 
Committee  D-19  on  Water,  Ft.  Lauderdale,  Flori- 
da, January  28-29,  1980.  1981.  p  117-127,  3  tab,  15 
ref,  append. 

Descriptors:  *Clays,  *Flow  patterns,  *Soil  water, 
•Groundwater  movement,  Permeability  damage, 
Aquifers,  Wells,  Oil,  Fuel,  Potassium,  Ammonium, 
Ions,  Polymers. 

Most  sandstone  formations  contain  clays  that  can 
have  a  significant  effect  on  the  flow  of  aqueous 
fluids.  The  clays  most  frequently  detected  are 
smectite,  mixed  layer,  illite,  kaolinite,  and  chlorite. 
All  of  these  clays  are  capable  of  migrating  and 
causing  permeability  damage  when  they  are  con- 
tacted by  waters  foreign  to  the  formation.  Normal- 
ly, these  waters  alter  ionic  environments  around 
the  clays,  which  causes  the  clays  to  be  dislodged 
from  their  original  positions.  Thus,  any  time  clay  is 
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present  in  the  rock,  it  can  be  assumed  that  perme- 
ability damage  can  occur.  The  degree  of  damage 
will  depend  upon  the  concentration  and  types  ot 
clays  present,  their  relative  position  in  the  rock, 
the  severity  of  the  ionic  environmental  change,  and 
fluid  velocity.  Aqueous  fluids  that  may  be  classed 
as  foreign  waters  are  effluents  being  injected  into 
disposal  wells,  fresh  water  storage  in  underground 
aquifers,   flooding  waters  used   to  secondary  oil 
recovery,  and  waters  that  may  contact  hydrocar- 
bon-producing formations  during  numerous  phases 
in   a  well's   life.   Permeability   damage   has  been 
minimized  in  oil  and  gas  wells  through  the  use  of 
the  potassium  and  ammonium  ions.  These  ions  will 
control  the  amount  of  water  adsorbed  by  clays  but, 
since  they  are  exchangeable,  they  do  not  affect 
permanent  protection  against  clay  migration.   A 
hydroxy-aluminum  ion  has  been  used  effectively 
for  formation  treatment,  but  its  use  is  limited  to 
formation  temperatures  below  93.3  C  (200  F)  and 
where  pH  values  do  not  vary  more  than  a  few 
integrals  from  neutral.  The  most  effective  material 
that  provides  long-time  control  of  clay  migration 
under  a  large  variety  of  conditions  is  a  select  group 
of  organic  polymers.  These  polymers  are  strongly 
adsorbed  by  clays,  thus  helping  to  prevent  clay 
movement   in   the   rock  matrix.   (See   also   W87- 
06888)  (Author's  abstract) 
W87-06897 

ROLE  OF  THE  UNSATURATED  ZONE  IN  RA- 
DIOACTIVE AND  HAZARDOUS  WASTE  DIS- 
POSAL. _.  , ,  .„ 
For  primary  bibliographic  entry  see  Field  5b. 

W87-06947 

NRC-FUNDED  STUDIES  ON  WASTE  DISPOS- 
AL IN  PARTIALLY  SATURATED  MEDIA, 

Nuclear    Regulatory    Commission,    Washington, 
DC.  Low-Level  Waste  Licensing  Branch. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-06948 

MODELING  OF  MOISTURE  MOVEMENT 
THROUGH  LAYERED  TRENCH  COVERS, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-06949 

MODEL  TO  SIMULATE  INFILTRATION  OF 
RAINWATER  THROUGH  THE  COVER  OF  A 
RADIOACTIVE  WASTE  TRENCH  UNDER 
SATURATED  AND  UNSATURATED  CONDI- 
TIONS 

Office  of  Radiation  Programs,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-06950 

SIMULATION  OF  THE  EFFECTS  OF  ORGAN- 
IC SOLUTES  ON  THE  HYDRAULIC  CONDUC- 
TIVITY OF  VARIABLY  SATURATED,  LAY- 
ERED MEDIA, 

Ertec  Western,  Inc.,  Long  Beach,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06951 

UNSATURATED  FLOW  IN  HETEROGENE- 
OUS SOILS,  _    .      . 

New  Mexico  Inst,  of  Mining  and  Technology, 
Socorro. 

T  -C.  J.  Yeh,  and  L.  W.  Gelhar. 
IN-  Role  of  the  Unsaturated  Zone  in  Radioactive 
and  Hazardous  Waste  Disposal,  Ann  Arbor  Sci- 
ence Publishers,  Ann  Arbor,  Michigan.  1983.  p  71- 
79,  6  fig,  8  ref. 

Descriptors:  'Unsaturated  How,  *  Heterogeneous 
soils  *Soil  water,  *Illinois,  •Permeability  coeffi- 
cient, 'Anisotropy,  Flow  profiles,  Hydraulic  prop- 
erties, Mathematical  studies,  Statistical  analysis. 

Hydrologists  or  soil  physicists  generally  assume 
that  soil  is  homogeneous  and  isotropic  when  they 
deal  with  unsaturated  flow  in  most  field  situations 
However,  several  recent  studies  show  that  soil 
hydraulic  parameters  could  vary  significantly  in 
the  field    For  example,  the  standard  deviation  of 


log  saturated  hydraulic  conductivity  has  been  ob- 
served in  the  range  between  0.3  and  3.0.  Corre- 
spondingly, the  coefficient  of  variation  is  in  the 
range  of  0.20  to  90.  This  simply  implies  that  the 
spatial  variation  of  soil  properties  is  substantial  in 
the  field  situation.  To  illustrate  the  degree  of  the 
spatial  variation  of  the  soil  hydrologic  parameters, 
the  spatial  distribution  of  the  permeability  of  Mt. 
Simon  sandstone  in  Illinois  is  shown.  As  indicated, 
the   permeabilities  canbe  completely   different   at 
distances  as  small  as  one  foot.  The  standard  devi- 
ation of  the  log  saturated  hydraulic  conductivity  is 
1  6  in  this  case.  Spatial  variation  in  the  porosity 
aiso  exists.  Unsaturated  hydraulic  conductivity  am- 
sotropy  is  shown  to  be  moisture  dependent.  Thus, 
the  classic  approach  to  predict  flow  in  unsaturated 
media  may  have  to  be  carefully  re-examined.  This 
new  finding  should  draw  much  attention  to  the 
anisotropy  of  unsaturated  hydraulic  conductivity 
in  the  future.  Potential  application  of  this  anisotro- 
py may  be  in  liquid  waste  disposal  and  design  of 
underground    storage    facilities.    However,    more 
field  observations  and  laboratory  experiments  are 
needed  to  substantiate  this  result.  (See  also  W87- 
06947)  (Lantz-PTT) 
W87-06952 

ROLE  OF  PARTIALLY  SATURATED  SOIL  IN 
LINER  DESIGN  FOR  HAZARDOUS  WASTE 
DISPOSAL  SITES, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-06953 

MOISTURE  CHARACTERISTICS  OF  COM- 
PACTED SOILS  FOR  USE  IN  TRENCH 
COVERS, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
S.  Klein,  T.  M.  Johnson,  and  K.  Cartwright. 
IN-  Role  of  the  Unsaturated  Zone  in  Radioactive 
and  Hazardous  Waste  Disposal,  Ann  Arbor  Sci- 
ence Publishers,  Ann  Arbor,  Michigan.  1983.  p 
101-111,  8  fig,  1  tab,  11  ref.  NRC  Contract  NCR 
02-80-074. 

Descriptors:  "Infiltration,  'Soil  water,  'Trench 
covers,  'Hydraulic  properties,  'Compacted  soils, 
'Illinois,  'Permeability  coefficient,  Mathematical 
studies,  Particle  size,  Capillary  water,  Capillarity, 
Hydraulic  conductivity. 

The  hydraulic  behavior  of  unsaturated,  compacted, 
fine-grained  materials  affects  the  performance  of 
several    types   of   engineering    facilities,    such    as 
covers  for  waste  disposal  sites,   dam  cores,   and 
highway  subgrades.  Unsaturated  moisture  move- 
ment may  significantly  affect  infiltration  through 
trench  covers;  highway  subgrades  are  also  subject- 
ed to  seasonal  temperature  or  moisture  variations. 
This  study  investigates  the  hydraulic  conductivity 
of    two    geologic    materials    that    are    relatively 
common  in  central  Illinois-windblown  silt  (loess) 
and   glacial   till.   The   importance   of  compaction 
moisture  content  is  illustrated  for  unsaturated  and 
saturated  conditions.  The  range  of  capillary  pres- 
sures investigated  was  limited  to  between  0  and 
1000  cm  of  water;  the  range  of  capillary  pressures 
commonly  observed  in  the  relatively  humid  east- 
ern part  of  the  United  States.  It  should  be  noted 
that  observed  capillary  pressures  in  and  regions 
will  be  much  greater.  The  conclusions  presented 
here  will  probably  also  be  valid  in  and  regions, 
although  this  was  not  explicitly  shown.  (See  also 
W87-06947)  (Lantz-PTT) 
W87-06954 


FIELD  EXPERIMENTS  TO  DETERMINE 
SATURATED  HYDRAULIC  CONDUCTIVITY 
IN  THE  VADOSE  ZONE, 

New  Mexico  Inst,  of  Mining  and  Technology, 
Socorro. 

D.  B.  Stephens,  S.  Tyler,  K.  Lambert,  and  S. 
Yates.  . 

IN:  Role  of  the  Unsaturated  Zone  in  Radioactive 
and  Hazardous  Waste  Disposal,  Ann  Arbor  Sci- 
ence Publishers,  Ann  Arbor,  Michigan.  1983.  p 
1 13-126,  7  fig,  2  tab,  14  ref.  OWRT  Project  B-073- 
NMEX. 


Descriptors:  'Soil  water,  'Permeability  coefficient, 
•Vadose  water,  'Saturated  soils,  'Boreholes,  'In- 
filtration, Flow  rate,  Capillarity,  Carbon  dioxide, 
Field  tests,  Hydraulic  conductivity. 

Borehole  infiltration  tests  are  widely  used  by  geo- 
technical  engineers  to  determine  the  saturated  hy- 
draulic conductivity  in  the  vadose  zone.  The  par- 
ticular borehole  test  under  consideration  is  one  in 
which   a  constant   head   of  water   is   maintained, 
without  pump  pressure,  in  an  open  borehole  until 
the  flow  rate  becomes  steady.  A  comparison  of 
flow  rate  and  water  content  data  for  three  tests  at 
one  site  (S3T),  S3T4,  S3T6,  and  S3T7,  suggests 
that  air  is  entrapped  during  infiltration  from  the 
borehole.  Flooding  the  soil  with  a  highly  water 
soluble  gas,  such  as  carbon  dioxide,  prior  to  the 
infiltration  test  seems  to  be  an  effective  means  of 
removing  a  significant  portion  of  the  entrapped  air. 
Differences  in  infiltration  rates  and  water  contents 
during  the  three  tests  may  be  explained  as  follows: 
During  S3T4  the  smallest  diameter  pore  spaces 
contain  air  entrapped  behind  a  rapidly  advancing 
wetting  front.  During  S3T6  these  gas  bubbles  are 
replaced  with  water  when  the  carbon  dioxide  dis- 
solves.  During  drainage  after  S3T6  most  of  the 
smallest  pores  still  contain  water  held  by  capillary 
forces.  When  the  water  begins  to  infiltrate  again 
during    S3T7,    most   of  the   small   pores    which 
trapped  air  during  S3T4  are  filled  with  water  and 
only  a  few  remaining  pores  have  structures  condu- 
cive to  air  entrappment.  The  cause  of  air  entrapp- 
ment  in  the  field  may  be  due  in  part  to  the  large 
hydraulic  gradients  (on  the  order  of  100)  imposed 
on  the  soil  during  the  rapid  filling  of  the  borehole. 
In  the  laboratory,  the  100  cu  cm  rings  were  wetted 
slowly  from  below  under  gradients  which  were 
much  less  than  those  found  in  the  field.  No  signifi- 
cant change  in  hydraulic  conductivity   was  ob- 
served after  as  many  as  80  pore  volumes  of  water 
passed  through  the  laboratory  samples.  (See  also 
W87-06947)  (Lantz-PTT) 
W87-06955 

COMPOSITION,  DENSITY  AND  FABRIC  EF- 
FECTS ON  BULKY  WASTE  CAPILLARY  RE- 
TENTION CHARACTERISTICS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 

G.  E.  Veyera,  and  J.  P.  Martin. 
IN-  Role  of  the  Unsaturated  Zone  in  Radioactive 
and  Hazardous  Waste  Disposal,  Ann  Arbor  Sci- 
ence Publishers,  Ann  Arbor,  Michigan.    1983.  p 
127-146,21  fig,  3  tab,  10  ref. 

Descriptors:  'Waste  disposal,  'Soil  water  'Soil 
density,  'Capillarity,  'Permeability  coefficient. 
Capillary  water,  Retention  capacity,  Mathematical 
studies,  Sands,  Soil  properties,  Hydraulic  conduc- 
tivity. 

Capillary  retention  curves  are  one  of  the  basic  data 
sources  used  in  evaluating  hydraulic  properties  ot 
unsaturated  porous  media.  Parameters  such  as  re- 
sidual saturation,  pore  size  distnbution  and  dis- 
placement pressure  head  can  be  determined  from 
such  curves.  These  parameters  are  used  in  analyses 
such  as  determination  of  drainable  liquid  and  for- 
mulation of  unsaturated  hydraulic  conductivity 
functions.  A  laboratory  method  is  presented  which 
rapidly  and  easily  yields  capillary  retention  data 
for  bulky  waste  materials.  The  data  was  generated 
for  remolded  samples  by  controlling  composition, 
density  and  fabric.  Intact  field  samples  were  also 
tested  Test  results  indicate  that  uniform  clean  sand 
properties  do  not  seem  to  be  particularly  sensitive 
to  fabric.  Soils  having  plastic  behavior  were  shown 
to  be  very  sensitive  to  fabric.  Most  waste  matenals 
and  natural  soils  would  appear  to  fall  in  between 
these  two  extremes  in  regard  to  fabnc  sensitivity. 
Capillary  retention  data  generated  from  these  tests 
provides  basic  data  which  isuseful  in  evaluating  the 
hydraulic  properties  of  unsaturated  porous  media. 
(Se  ee  also  W87-06947)  (Lantz-PTT) 
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LABORATORY  ANALYSIS  OF  WATER  RE- 
TENTION IN  UNSATURATED  ZONE  MATE- 
RIALS AT  HIGH  TEMPERATURE, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
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sources  Div. 
J.  Constantz. 

IN:  Role  of  the  Unsaturated  Zone  in  Radioactive 
and  Hazardous  Waste  Disposal,  Ann  Arbor  Sci- 
ence Publishers,  Ann  Arbor,  Michigan.  1983.  p 
147-164,  8  fig,  4  tab,  12  ref. 

Descriptors:  'Hazardous  wastes,  'Aeration  zone, 
•Temperature  effects,  'Soil  moisture  retention, 
•Radioactive  wastes,  'Waste  disposal,  'Mathemat- 
ical studies,  Sand,  Laplace  equation. 

The  disposal  of  high-level  radioactive  wastes  in  the 
unsaturated  zone  may  cause  large  temperature  gra- 
dients in  the  immediate  vicinity  of  the  disposal  site. 
Predicting  the  fate  of  high  temperature  wastes 
necessitates  an  adequate  understanding  of  heat  and 
mass  transfer  through  the  surrounding  material.  A 
quantification  of  the  influence  of  temperature  upon 
water  retention  characteristics  in  unsaturated  mate- 
rials is  essential  for  prediction  of  heat  and  mass 
transfer.  Previous  investigations  indicate  that  the 
influence  of  temperature  upon  water  holding  char- 
acteristics is  significant  and  that  additional  work  is 
necessary  for  a  more  complete  understanding  of 
the  magnitude  of  the  effect.  The  purpose  of  this 
study  is  to  extend  the  temperature  range  investigat- 
ed and  to  extend  the  experimental  conditions  to 
incorporate  both  draining  and  wetting  processes. 
In  the  present  investigation,  the  water  retention  is 
measured  up  to  95  C,  using  a  new  experimental 
technique.  This  technique  provides  a  means  of 
examining  the  usefulness  of  applying  simple  capil- 
lary retention  theory  to  pore  water  retention  above 
50  C.  Three  results  of  these  experiments  on  Tipper- 
ary  Sand  are  notable  in  connection  with  high  tem- 
perature water  retention  characteristics:  (1)  appar- 
ent compaction  of  the  sand  samples  may  have  been 
caused  by  the  high  temperature  conditions.  This 
suggests  that  predictions  of  the  physical  behavior 
of  unsaturated  zone  materials  in  the  immediate 
vicinity  of  high  temperature  wastes  should  consid- 
er the  effect  of  compaction  of  the  material  in 
response  to  thermal  loading;  (2)  the  results  show 
that  measurably  less  water  is  held  at  high  tempera- 
ture below  about  50%  saturation  than  is  predicted 
by  a  simple  capillary  retention  model;  and  (3) 
results  indicate  that  the  influence  of  temperature  or 
gas  bubble  formation  within  the  pore  water  system 
may  measurably  decrease  the  water  holding  capac- 
ity of  sand  at  high  temperature  above  50%  satura- 
tion. Therefore,  failure  of  the  LaPlace  equation  to 
predict  the  effect  of  temperature  above  50  C  on 
water  retention  may  be  explained  by  the  inadequa- 
cies of  a  simple  surface  tension-temperature  correc- 
tion to  properly  describe  capillary  retention  forces 
existing  at  lower  values  of  the  pore  water  matric 
potential  (psi),  and  the  inability  of  the  correction  to 
handle  bubble  formation  at  the  highest  values  of 
psi.  (See  also  W87-06947)  (Lantz-PTT) 
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ROLE  OF  DESATURATION  ON  TRANSPORT 
THROUGH  FRACTURED  ROCK, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  5B. 
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POTENTIAL  USE  OF  GPR  IN  ASSESSING 
GROUNDWATER  POLLUTION  IN  PARTIAL- 
LY AND  FULLY  SATURATED  SOILS, 

Drexel  Univ.,   Philadelphia,   PA.   Dept.   of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 
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NUCLEAR  WASTE  ISOLATION  IN  THE  UN- 
SATURATED ZONE  OF  ARID  REGIONS, 

Lawrence  Berkeley  Lab.,  CA. 

For  primary  bibliographic  entry  see  Field  5E. 
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CASE  HISTORY   STUDY   OF  WATER  FLOW 
THROUGH  UNSATURATED  SODL, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
S.  J.  Trautwein,  D.  E.  Daniel,  and  M.  W.  Cooper. 
IN:  Role  of  the  Unsaturated  Zone  in  Radioactive 
and  Hazardous  Waste  Disposal,  Ann  Arbor  Sci- 


ence Publishers,  Ann  Arbor,  Michigan.  1983.  p 
229-253,  1 1  fig,  9  ref. 

Descriptors:  'Evaporation  ponds,  'Seepage,  'Per- 
meability coefficient,  'Model  studies,  'Soil  water, 
'Groundwater  movement,  'Case  studies,  Flow 
profiles,  Aeration  zone,  Flow  profiles,  Leakage, 
Groundwater  pollution,  Clay,  Hydraulic  conduc- 
tivity. 

Evaporation  ponds  are  commonly  used  in  arid 
regions  for  the  disposal  of  large  amounts  of  liquid 
waste.  In  order  to  maximize  evaporation,  the 
ponds  are  generally  shallow  (only  one  to  three  feet 
deep)  and  are  constructed  to  cover  large  areas. 
Seepage  from  evaporation  ponds  has  not  usually 
been  a  major  concern.  Besides  locating  ponds  at 
sites  with  clayey  soils,  little  additional  effort  has 
usually  been  made  to  control  leakage.  Presently, 
however,  due  to  increased  awareness  of  possible 
damage  to  the  environment  and  stricter  govern- 
ment regulations  concerning  the  pollution  of 
groundwater,  special  design  considerations  are 
needed  to  control  seepage  from  these  ponds.  Many 
newly  constructed  ponds  are  required  to  be  lined 
with  compacted  clay  or  a  synthetic  material.  In 
addition,  some  type  of  leak  detection  system  is 
generally  required  to  monitor  the  quality  of 
groundwater  in  the  vicinity  of  a  pond.  Monitor 
wells  are  most  commonly  used  for  this  purpose. 
Seepage  from  the  ponds  studied  occurred  at  a 
much  faster  rate  than  expected.  This  is  in  agree- 
ment with  general  experience  obtained  recently  on 
other  projects  where  the  actual  field  value  of  hy- 
draulic conductivity  was  an  order  of  magnitude  or 
more  larger  than  values  measured  in  the  laborato- 
ry. Macroscopic  features  such  as  cracks,  root 
holes,  and  fissures  probably  control  the  rates  of 
seepage  in  the  field,  but  these  features  are  difficult 
to  account  for  in  laboratory  tests.  The  large  differ- 
ences between  laboratory  values  of  hydraulic  con- 
ductivity and  values  back-calculated  from  the  anal- 
yses emphasize  the  importance  of  calibrating  nu- 
merical models  with  known  field  behavior.  This 
case  history  also  provided  the  opportunity  to  de- 
termine if  flow  at  a  complex  site  could  be  simulat- 
ed with  a  numerical  model.  The  results  obtained 
for  the  simplified  problem  seem  reasonable  even 
though  there  were  significant  uncertainties  in  some 
of  the  soil  properties.  The  ability  of  the  model  to 
simulate  two  different  known  flow  conditions  in- 
creased the  level  of  confidence  in  predictions  ob- 
tained for  future  patterns  of  migration.  The  single 
most  important  parameter  that  influenced  the  pre- 
dicted results  wassaturated  hydraulic  conductivity. 
(See  also  W87-06947)  (Lantz-PTT) 
W87-06962 


HYDROLOGIC  STUDY  OF  THE  UNSATURAT- 
ED ZONE  ADJACENT  TO  A  RADIOACTIVE 
WASTE  DISPOSAL  SITE  AT  THE  SAVANNAH 
RTVER  PLANT,  AIKEN,  SOUTH  CAROLINA, 

Environmental  Resources  Management,  Inc.,  West 
Chester,  PA. 
P.  Gruber. 

IN:  Role  of  the  Unsaturated  Zone  in  Radioactive 
and  Hazardous  Waste  Disposal,  Ann  Arbor  Sci- 
ence Publishers,  Ann  Arbor,  Michigan.  1983.  p 
255-287,  10  fig,  22  ref. 

Descriptors:  'Hazardous  wastes,  'Geohydrology, 
'Path  of  pollutants,  'Waste  disposal,  'Disposal 
sites,  'Aiken,  'South  Carolina,  'Savannah  River 
Plant,  'Radioactive  wastes,  Groundwater  move- 
ment, Stratigraphy,  Monitoring,  Soil  horizons,  Per- 
meability coefficient,  Soil  water,  Hydraulic  con- 
ductivity. 

This  paper  was  prepared  as  a  description  of  work 
sponsored  by  the  United  States  Energy  Research 
and  Development  Administration  through  a  Labo- 
ratory Graduate  Participation  Appointment 
awarded  under  its  contract  with  Oak  Ridge  Asso- 
ciated Universities.  Field  work  for  this  project  was 
completed  in  August  1976  at  the  Savannah  River 
Plant  and  Savannah  River  Laboratory,  Aiken, 
South  Carolina.  Disposal  facilities  of  low-level 
solid  radioactive  wastes  in  the  form  of  landfills  or 
burial  grounds  is  a  major  concern  to  those  generat- 
ing these  wastes  as  well  as  state  compacts  involved 
in  the  development  of  new  sites.  In  order  to  moni- 
tor and  predict  the  movement  of  radioactive  nu- 
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elides  in  the  environment,  if  leakage  of  radioactive 
materials  from  a  disposal  site  should  occur,  data 
must  be  collected  to  meet  specific  objectives. 
These  objectives  include:  (1)  a  definition  of  the 
geometry  and  geology  of  the  disposal  site;  (2)  an 
evaluation  and  description  of  the  regional  geologic 
and  tectonic  environment  of  the  study  area  to 
include  its  lithology,  stratigraphy,  structure,  and 
seismicity;  (3)  an  evaluation  and  description  of  the 
regional  groundwater  flow  system  underlying  the 
disposal  site  including,  groundwater  flow  rates  and 
direction,  hydraulic  conductivities,  and  recharge 
rates;  (4)  an  evaluation  of  the  relationship  of 
groundwater  to  surface  water,  and  (5)  an  evalua- 
tion of  the  nature  of  the  interaction  of  radioactive 
nuclides  with  the  soils  at  the  disposal  site.  Several 
observations  can  be  made  about  the  spatial  varia- 
bility of  the  physical  properties  of  the  soil  in  the 
study  area  and  the  burial  grounds.  Two  distinctive, 
well  defined  horizons  exist  in  the  soils  in  the  study 
area  at  depths  of  12  to  24  inches  and  below  130 
inches.  These  clay-rich  and  compacted  horizons 
inhibit  the  movement  of  soil  water.  Hydraulic  con- 
ductivity graphed  as  a  function  of  percent  satura- 
tion decreases  with  depth  throughout  the  profile. 
Soil  water  flux  decreases  with  depth  and  time 
following  steady-state  infiltration,  and  soil  water 
storage  at  depths  exceeding  90  inches  increases 
with  depth  and  time  after  an  initial  period  of 
drainage.  (See  also  W87-06947)  (Lantz-PTT) 
W87-06963 


GEOLOGIC  CHARACTER  OF  TUFFS  IN  THE 
UNSATURATED  ZONE  AT  YUCCA  MOUN- 
TAIN, SOUTHERN  NEVADA, 

Geological  Survey,  Denver,  CO. 
R.  B.  Scott,  R.  W.  Spengler,  S.  Diehl,  A.  R. 
Lappin,  and  M.  P.  Chornack. 
IN:  Role  of  the  Unsaturated  Zone  in  Radioactive 
and  Hazardous  Waste  Disposal,  Ann  Arbor  Sci- 
ence Publishers,  Ann  Arbor,  Michigan.    1983.   p 
289-335,  18  fig,  2  tab,  41  ref. 

Descriptors:  'Model  studies,  'Soil  water, 
'Groundwater  recharge,  'Aeration  zone,  'Yucca 
Mountain,  'Nevada,  'Geohydrology,  Radioactive 
wastes,  Waste  disposal,  Porosity,  Stratigraphy, 
Flow  profiles. 

At  Yucca  Mountain,  a  potential  site  for  a  high- 
level  nuclear  waste  repository  on  the  Nevada  Test 
Site  in  southern  Nevada,  evaluation  of  the  geologic 
setting  and  rock  physical  properties,  along  with 
previous  regional  hydrologic  studies,  has  provided 
background  that  can  be  used  for  construction  of  a 
preliminary  conceptual  hydrologic  model  of  the 
unsaturated  zone.  The  500-m-thick  unsaturated 
portion  of  Yucca  Mountain  consists  of  alternating 
layers  of  two  contrasting  types  of  tuff.  One  type 
consists  of  highly  fractured,  densely  welded,  rela- 
tively nonporous  but  highly  transmissive  ash-flow 
tuffs.  The  other  type  consists  of  relatively  unfrac- 
tured,  nonwelded,  highly  porous  but  relatively 
nontransmissive,  argillic  and  zeolitic  bedded  tuffs 
and  ash-flow  tuffs.  The  contrast  between  these  two 
sets  of  distinctive  physical  properties  results  in  a 
stratified  sequence  best  described  as  'physical- 
property  stratigraphy'  as  opposed  to  traditional 
petrologic  stratigraphy  of  volcanic  rocks.  The  vast 
majority  of  recharge  through  the  unsaturated  zone 
is  assumed  to  be  vertical;  the  dominant  migration 
may  occur  in  fractures  of  densely  welded  tuffs  and 
in  the  matrix  of  nonwelded  tuff,  but  the  mode  of 
fluid  flow  in  these  unsaturated  systems  is  undeter- 
mined. Limited  lateral  flow  of  recharge  may  occur 
at  horizons  where  local  perched  water  tables  may 
exist  above  relatively  nontransmissive  zeolitized 
nonwelded  tuffs.  The  pervasive  north-northwest- 
striking  fractures  may  control  the  direction  of  lat- 
eral flow  of  recharge,  if  any,  in  the  unsaturated 
zone,  and  certainly  that  direction  coincides  closely 
with  the  observed  south-easterly  flow  direction  in 
the  saturated  zone  under  Yucca  Mountain.  Empiri- 
cal evaluation  of  this  conceptual  hydrologic  model 
has  begun.  (See  also  W87-06947)  (Lantz-PTT) 
W87-06964 


FIELD-SCALE  EVALUATION  OF  INFDLTRA- 
TION  PARAMETERS  FROM  SOIL  TEXTURE 
FOR  HYDROLOGIC  ANALYSIS, 


29 


Field  2— WATER  CYCLE 


mfmm 


Group  2G — Water  In  Soils 

Agricultural  Research  Service,  Boise,  ID.  North- 
west Watershed  Research  Center. 
E.  P.  Springer,  and  T.  W.  Cundy. 
Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  2,  p  325-334,  February  1987.  5  fig,  9  tab,  33 
ref. 

Descriptors:  *Soil  physical  properties,  'Hydrolog- 
ic  aspects,  *  Infiltration,  *Soil  texture,  'Hydraulic 
models,  *Model  studies,  Mathematical  models, 
Mathematical  equations,  Mathematical  studies, 
Prediction,  Comparison  studies,  Field  tests,  Simu- 
lation, Agricultural  hydrology,  Statistical  analysis, 
Model  testing,  Surface  runoff,  Runoff,  Overland 
flow,  Flow. 

Recent  interest  in  predicting  soil  hydraulic  proper- 
ties from  simple  physical  properties  such  as  texture 
has  major  implications  in  the  parameterization  of 
physically  based  models  of  surface  runoff.  Soil 
hydraulic  parameters  predicted  from  texture  were 
compared  on  a  field  scale  to  those  derived  from 
field  measurements  and  simulated  overland  flow 
response  using  these  two  parameter  sets  was  also 
compared.  The  parameters  for  the  Green-Ampt 
infiltration  equation  were  obtained  from  field 
measurement  and  use  of  texture-based  predictors 
for  two  agricultural  fields,  which  were  mapped  as 
single  soil  units.  Results  of  the  analysis  were  that 
(1)  the  mean  and  variance  of  the  field-based  param- 
eters were  not  preserved  by  the  texture-based  esti- 
mation procedures,  (2)  spatial  and  cross  correla- 
tions between  parameters  were  induced  by  the 
texture-based  estimation  procedures,  (3)  the  over- 
land flow  simulations  using  texture-based  param- 
eters were  significantly  different  from  those  from 
field-based  parameters,  and  (4)  simulations  using 
field-measured  hydraulic  conductivities  and  tex- 
ture-based storage  parameters  were  very  close  to 
simulations  using  only  field-based  parameters.  (Au- 
thor's abstract) 
W87-07112 


ONE-DIMENSIONAL  QUASI-LINEAR  INTER- 
CEPT ON  CUMULATIVE  INFILTRATION 
GRAPHS, 

Department  of  Scientific  and  Industrial  Research, 
Wellington  (New  Zealand).  Applied  Mathematics 
Div. 
G.  J.  Weir. 

Water  Resources  Research  WRERAQ,  Vol.  23, 
No.   2,   p   335-341,   February    1987.   5   fig,   4   ref. 

Descriptors:  'Infiltration,  "Infiltration  rate,  ♦Theo- 
retical analysis,  Graphical  analysis,  Graphical 
methods,  Mathematical  equations,  Mathematical 
studies,  Groundwater,  Groundwater  movement, 
Soil  properties,  Flow,  Permeability,  Capillary 
water,  Transient  flow  equations,  Cumulative  infil- 
tration, Soil  physical  properties. 

The  asymptotic  time  behavior  of  one-dimensional 
infiltration  of  water  into  a  class  of  idealized  soils  is 
determined  theoretically.  First,  all  flows  were  as- 
sumed to  be  one-dimensional  to  investigate  tran- 
sient behavior  between  a  steady  initial  state  and 
another  final  steady  state.  Second,  soil  properties 
are  idealized  by  making  the  quasi-linear  assumption 
of  J.  R.  Philip  that  relative  permeability  is  related 
exponentially  to  capillary  pressure,  which  linear- 
izes the  flow  terms.  Third,  and  least  importantly, 
the  changes  in  volumetric  water  content  were  as- 
sumed to  vary  as  a  power  of  relative  permeability. 
The   transient   flow   equations   then   reduce   to   a 
nonlinear  parabolic  equation  with  relative  perme- 
ability as  the  primary  variable.  One-dimensional 
cumulative    infiltration    is   then   asymptotically    a 
linear  function  of  time,  whose  gradient  depends  on 
the  saturated  soil  conductivity  and  whose  intercept 
equals  the  change  in  field  capacity  (or  near  the 
surface  volumetric  water  content)  divided  by  the 
quasi-linear  inverse  length  parameter.  The  equa- 
tions for  both  the  gradient  and  intercept  for  this 
asymptotic  linear  function  are  independent  of  time 
and  independent  of  the  relationship  between  volu- 
metric  water   content   and   relative   permeability. 
Finally,  the  three  assumptions  above  imply  that  the 
time    constant,     representative    of    the    duration 
needed  to  attain  near  steady  conditions,  essentially 
equals  the  sum  of  a  term  independent  of  the  initial 
conditions,  plus  a  term  depending  only  on  differ- 
ences between  the  initial  and  final  conditions.  (Au- 
thor's abstract) 
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PORE  WATER  UPAKE  BY  AGRICULTURAL 
RUNOFF,  ,„..,„ 

Kansas  Univ.,  Lawrence.  Dept.  of  Civil  Engineer- 
ing. 
For  primary  bibliographic  entry  see  Field  2E. 

W87-07121 


PREDICTING  THE  WATER-RETENTION 
CURVE  FROM  PARTICLE-SIZE  DISTRIBU- 
TION: 1.  SANDY  SOILS  WITHOUT  ORGANIC 
MATTER, 

Institut  de  Mecanique  de  Grenoble,  Saint-Martin 

d'Heres  (France). 

R.  Haverkamp,  and  J.-Y.  Parlange. 

Soil  Science  SOSCAK,  Vol.  142,  No.  6,  p  325-339, 

December    1986.    10   fig,   2   tab,   27   ref,   append. 

Descriptors:  'Mathematical  models,  *Soil  water 
potential,  *Soil  water  retention,  *Soil  properties, 
♦Retention,  'Planning,  Sandy  soil,  Mathematical 
equations,  Particle  size,  Hysteresis. 

The  authors  present  a  simple  model  for  predicting 
the  water-retention  characteristics  of  sandy  soils 
from  routinely  available  soil  properties.  On  the 
basis  of  shape  similarity  between  the  retention 
curve  h(theta)  and  the  cumulative  particle-size  dis- 
tribution function  F(d)  an  analytical  expression  for 
h(theta)  is  derived,  following  the  Brooks  and 
Corey  equation,  and  taking  into  account  air  entrap- 
ment and  hysteresis.  Except  for  water  content  at 
natural  saturation,  which  is  used  as  an  independent 
parameter,  the  operation  parameters  of  the  model 
are  obtained  directly  from  F(d)  and  dry  bulk  densi- 
ty. The  results  obtained  for  10  sandy  soils  available 
from  laboratory  and  field  experiments  show  an 
excellent  agreement  between  predicted  and  experi- 
mental h(theta)  curves.  The  errors  introduced  by 
the  prediction  model  are  of  the  same  order  of 
magnitude  as  the  experimental  errors  of  h(theta). 
Only  sandy  soils  without  organic  matter  are  con- 
sidered here.  More  general  classes  of  soil  will  be 
treated  in  a  subsequent  paper.  (See  also  W87- 
07137)  (Author's  abstract) 
W87-07136 


DYNAMICS  OF  PARTIAL  ANAEROBIOSIS, 
DENITRIFICATION,  AND  WATER  IN  A  SOIL 
AGGREGATE:  EXPERIMENTAL, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Theoretical  Production  Ecology. 

P.  A.  Leffelaar. 

Soil  Science  SOSCAK,  Vol.  142,  No.  6,  p  352-366, 

December  1986.  7  fig,  3  tab,  57  ref. 

Descriptors:  'Denitrification,  'Simulations,  'Ag- 
gregates, 'Anaerobic  conditions,  'Anaerobiosis, 
'Model  studies,  'Measuring  instruments,  Respira- 
tion, Hysteresis,  Performance  evaluation,  Soil  dy- 
namics. 

A  respirometer  system  was  developed  to  study  the 
dynamics  of  partial  anaerobiosis  and  denitrification 
in  unsaturated  soil.  The  system  permits  simultane- 
ous measurement  of  the  distribution  of  water, 
oxygen,  nitrate,  ammonium,  and  pH  as  a  function 
of  space  and  time  in  an  unsaturated,  artificially 
made,  homogeneous,  cylindrical  aggregate. 
Changes  in  atmospheric  composition  as  a  function 
of  time  in  the  chamber  containing  the  aggregate 
can  also  be  measured.  Except  for  water  transport, 
these  processes  are  caused  by  microbial  activity, 
since  roots  are  not  present  in  the  aggregate.  The 
system  was  specially  designed  to  generate  coherent 
data  sets  to  evaluate  a  simulation  model  that  calcu- 
lates the  development  of  denitrification  products  as 
a  function  of  environmental  conditions.  Data  were 
collected  via  gamma-ray  attenuation,  gas  chroma- 
tography, polarography,  and  chemical  analysis  of 
the  soil.  The  experiment  showed  that  hysteresis  in 
the  soil  water  characteristic  strongly  affects  water 
distribution  in  the  aggregate.  Oxygen  supply  to  the 
aggregate  interior  is  decreased  so  much  that  anaer- 
obiosis is  maintained  in  the  interior  after  the 
oxygen  is  consumed.  Assessment  of  denitrification 
through  the  measurement  of  nitrate  alone  will 
overestimate  nitrogen  losses,  while  measurement  of 
nitrous  oxide  and  molecular  nitrogen  will  cause 


underestimation.  The  consumption  rate  of  oxygen 
and  the  production  rates  of  C02,  nitrous  oxide, 
and  molecular  nitrogen  compare  well  with  field 
data.  This  results  from  pretreatment  of  the  soil, 
which  aimed  at  avoiding  the  flush  of  microbial 
activity  upon  wetting.  The  results  support  the 
thesis  that  denitrification  will  occur  in  soil  when  at 
a  certain  place  and  time  oxygen  is  absent  and 
bacteria  capable  of  denitrification,  and  water,  ni- 
trate, and  decomposable  organics  are  present.  The 
respirometer  system  yields  valuable  data  to  evalu- 
ate the  simulation  model.  However,  full  account  of 
the  interrelationships  among  the  generated  data 
can  be  achieved  only  by  the  model  itself,  since  the 
measured  variables  reflect  the  integrated  effect  of 
biological  activity  and  transport  processes.  The 
respirometer  system  and  its  measuring  devices  are 
described,  and  some  measurements  are  reported. 
(Author's  abstract) 
W87-07137 


INFLUENCE  OF  SELECTED  PHYSICAL  VARI- 
ABLES OF  SOILS  IN  THE  NTUZE  CATCH- 
MENT ON  THE  INFILTRATION  CAPACITY 
(ZULULAND  COASTAL  ZONE)  (DIE  INV- 
LOED  VAN  SEKERE  GRONDFISIESE  VERAN- 
DERLIKES  OP  INFILTRASIEVERMOE  IN  DIE 
NTUZE-OPVANGGEBIED  (ZOELOELANDSE 
KUSSTROOK) ), 

Zululand  Univ.,  Empangeni  (South  Africa). 
G.  J.  Mulder,  and  H.  J.  von  M.  Harmse. 
Water  S.  A.  WASADV,  Vol.  13,  No.  1,  p  43-48, 
January  1987.  2  fig,  3  tab,  16  ref. 

Descriptors:  'Infiltration,  'Infiltration  capacity, 
'Soil  structure,  'Soil  water,  'Zululand,  Soil  poros- 
ity, Soil  horizons,  Organic  compounds,  Coasts. 

The  possible  use  of  various  physical  parameters 
(manifested  in  different  soil  series  (South  African 
Binomial  system)  and  hydrological  soil  groups 
(Soil  Conservation  Services  runoff  model)  )  was 
investigated  for  use  in  predicting  stabilized  infiltra- 
tion capacity  (f  sub  c)  after  prolonged  accumula- 
tion of  soil  moisture.  The  results  obtained  indicated 
poor  to  moderate  correlations  (99%  significance 
level)  between  the  logarithmic  transformations  of  f 
sub  c  and  soil  physical  parameters  (water  content 
at  various  depths,  texture,  organic  matter,  porosi- 
ty). The  best  independent  variables  for  predicting  f 
sub  c  were  (in  order  of  importance):  the  percent- 
age of  pores  of  <0.03  mm  diameter  in  the  A 
horizon,  organic  matter  of  the  A  horizons,  and 
clay  content  of  B  horizons.  No  significant  correla- 
tions (95%  level)  were  found  between  experimen- 
tally determined  minimum  infiltration  capacities 
and  soil  series  or  hydrological  soil  groups  (as  pre- 
dicted by  the  SCS  model)  of  the  Zululand  catch- 
ments. Better  results  for  this  region  could  have 
possibly  been  obtained  if  texture  and  degree  of 
compaction  of  A  horizons,  giving  an  indirect  indi- 
cation of  the  micropore  content,  had  been  consid- 
ered through  further  differentiation  of  the  soil 
series  into  phases.  (Author's  abstract) 
W87-07154 


CAPILLARY  MOISTURE  FLOW  AND  THE 
ORIGIN  OF  CAVERNOUS  WEATHERING  IN 
DOLERITES  OF  BULL  PASS,  ANTARCTICA, 

California  Inst,  of  Tech.,  Pasadena.  Div.  of  Geo- 
logical and  Planetary  Sciences. 
J.  L.  Conca,  and  A.  M.  Astor. 
Geology  GLGYB,  Vol.  15,  No.  2,  p  151-154,  Feb- 
ruary 1987.  4  fig,  13  ref.  NSF  Grants  DPP-82 15121 
andDPP-8206391. 

Descriptors:  'Weathering,  'Flow  pattern,  'Perme- 
ability, 'Mathematical  models,  'Model  studies. 
Computers,  Graphical  methods,  Porosity,  Antarc- 
tica. 

Flow  of  water  through  joint  blocks  that  exhibit 
cavernous  weathering  was  modeled  for  the  Ferrar 
dolerite  in  Bull  Pass,  Antarctica.  A  peculiar  mois- 
ture regime  allows  an  analytical  solution  under 
steady-state,  saturated  conditions.  The  presence  of 
surface  coatings  on  the  top  surface  of  the  blocks 
causes  the  matric  potential  gradient  within  the 
blocks  to  be  horizontal  near  the  surface,  deflecting 
the  flow  of  migrating  water  toward  the  uncoated 
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sides  during  evaporation.  Because  weathering  of 
the  rock  interior  is  proportional  to  the  moisture 
flux,  the  extent  of  rock  weathering  will  be  similar 
along  similar  contours  of  the  matric  potential  gra- 
dient. As  granular  disintegration  occurs,  it  will  also 
follow  the  lines  of  equipotential,  and  cavernous 
weathering  will  result  if  those  lines  are  concave.  A 
computer-generated  graphical  representation  of 
the  flow  through  these  rocks  is  included.  (Author's 
abstract) 
W87-07162 


PREPLANTING  SOIL  MOISTURE  USING  PAS- 
SIVE MICROWAVE  SENSORS, 

Agricultural    Research    Service,    Beltsville,    MD. 

Hydrology  Lab. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-07176 


PREDICTING  IONIC  STRENGTH  FROM  SPE- 
CIFIC CONDUCTANCE  IN  AQUEOUS  SOIL 
SOLUTIONS, 

Punjab  Agricultural  Univ.,  Ludhiana  (India). 
For  primary  bibliographic  entry  see  Field  2K. 
W87-07222 


SOIL  SYSTEMS, 

Binnie  and  Partners,  Lima  (Peru). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07237 


STATISTICAL  EVALUATION  OF  HYDRAULIC 
CONDUCTIVITY  DATA  FOR  WASTE  DISPOS- 
AL SITES, 

Neyer,  Tiseo  and  Hindo,  Ltd. 

W.  R.  Bergstrom,  and  G.  R.  Kunkle. 

IN:  Management  of  Toxic  and  Hazardous  Wastes, 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1985.  p 

81-104,  11  fig,  3  tab,  10  ref. 

Descriptors:  'Statistical  analysis,  'Groundwater 
movement,  'Hydraulic  properties,  'Permeability 
coefficient,  'Waste  disposal,  'Michigan,  Disposal 
sites,  Hydraulic  conductivity,  Probability  distribu- 
tion, Model  studies. 

Hydraulic  conductivity,  or  permeability,  is  a  per- 
formance-related characteristic  of  natural  soils  that 
is  widely  used  to  evaluate  site  suitability  for  the 
containment  of  waste  materials.  Many  governmen- 
tal agencies,  ranging  from  local  to  state  and  federal 
units,  require  the  determination  of  hydraulic  con- 
ductivity for  evaluating  waste  disposal  sites  in  nat- 
ural soils.  For  this  reason,  substantial  hydraulic 
conductivity  data  was  obtained  during  the  investi- 
gation of  eight  existing  or  proposed  waste  disposal 
sites  in  Michigan.  As  many  as  28  conductivity  tests 
were  performed  on  soil  samples  from  a  single  site. 
Due  to  the  volume  of  hydraulic  conductivity  test 
data,  a  statistical  approach  was  judged  appropriate 
for  analysis  of  the  results.  Results  indicated  that: 
(1)  the  conductivity  values  obtained  from  one- 
dimensional  consolidation  tests  probably  did  not 
represent  exactly  the  same  population  of  hydraulic 
conductivity;  (2)  a  range  of  values  for  the  estimat- 
ed coefficient  of  variation  for  hydraulic  conductiv- 
ity was  established.  This  range  of  coefficients  can 
be  applied,  for  preliminary  estimating  purposes,  to 
investigations  undertaken  with  similar  techniques 
to  soil  deposits  similar  in  nature  and  origin;  and  (3) 
the  test  data  at  each  site  was  found  to  result  in  a 
distribution  which  reasonably  approximates  a  log- 
normal  probability  distribution  function.  Knowl- 
edge that  the  lognormal  probability  distribution 
function  is  a  reasonable  model  for  these  test  pro- 
grams resulted  in  the  ability  to  more  closely  esti- 
mate the  mean  hydraulic  conductivity  for  each 
site.  (See  also  W87-07243)  (Lantz-PTT) 
W87-07252 


SOD1  WATER  MODELLING, 

Utah  State  Univ.,  Logan.  Dept.  of  Soil  Science  and 

Biometeorology. 

R.  J.  Hanks. 

IN:   Hydrological   Forecasting,   John   Wiley   and 

Sons,  New  York,  New  York,  1985.  p  15-36,  12  fie 

2  tab,  19  ref. 


Descriptors:  'Soil  water,  'Model  studies, 
'Groundwater  movement,  'Hydrologic  models, 
Computer  models,  Water  storage. 

Soil  water  modelling  has  received  much  emphasis 
in  recent  years  because  of  the  possibility,  with  the 
aid  of  computers  with  ability  to  compute  fast  and 
large  quantities  of  data,  of  considering  the  simulta- 
neous influence  of  the  many  factors  that  influence 
soil  water.  Soil  water  storage  is  influenced  by 
many  external  factors  in  addition  to  inherent  soil 
properties.  Soil  properties  such  as  texture,  structur- 
al stability,  etc.  can  be  used  to  predict  the  potential 
reaction  of  the  soil  to  idealized  conditions  but 
many  other  factors  influence  the  actual  soil  water 
situation  at  any  time  or  place.  Climatic  factors 
influence  the  amount  of  water  to  the  atmosphere  as 
evaporation  or  transpiration  from  plants.  Plant  fac- 
tors such  as  surface  cover  influence  the  proportion 
of  evaporation  to  transpiration.  Plant  rooting  also 
influences  the  soil  volume  from  which  water  can 
be  extracted  for  transpiration.  In  addition,  hydro- 
logic  factors  such  as  size,  slope  and  aspect  of  the 
watershed  influence  runoff  or  runon  of  surface 
water  as  well  as  potential  evapotranspiration.  Man- 
agement factors  also  greatly  influence  soil  water 
through  irrigation,  removal  of  plant  material, 
planting  crops  at  different  dates,  tillage,  grazing, 
etc.  Without  a  model  it  is  next  to  impossible  to 
estimate  the  influence  of  any  one  factor  on  soil 
water  properties  since  so  many  other  factors  may 
have  an  influence  on  the  results.  Use  of  soil  water 
models,  however,  allows  the  prediction  of  the  in- 
fluence of  one  or  a  combination  of  factors  on  soil 
water.  While  soil  water  modelling  is  well  advanced 
and  very  useful,  it  is  an  ongoing  process  with  a 
wide  variety  of  models  available  because  of  a  lack 
of  knowledge  and  the  compromise  that  is  always 
made  between  practicality,  data  availability,  and 
answer  desired.  Several  levels  of  models  are  dis- 
cussed which  illustrate  this  point.  (See  also  W87- 
07346)  (Lantz-PTT) 
W87-07348 


REMOTE  SENSING  OF  SOIL  MOISTURE, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  MD.  Goddard  Space  Flight  Center. 
T.  Schmugge. 

IN:  Hydrological  Forecasting,  John  Wiley  and 
Sons,  New  York,  New  York,  1985.  p  101-124,  15 
fig,  2  tab,  21  ref. 

Descriptors:  'Remote  sensing,  'Soil  water, 
'Microwaves,  Electromagnetic  waves,  Radiation, 
Absorption,  Measuring  instruments,  Sensors. 

The  microwave  portion  of  the  electromagnetic 
spectrum  offers  potential  for  monitoring  several  of 
these  parameters,  and  in  particular  the  one  which 
is  the  subject  of  this  chapter,  soil  moisture.  For  the 
purposes  of  this  chapter,  the  wavelength  range 
from  0.3  cm  to  50  cm  is  considered  to  be  the 
microwave  portion  of  the  spectrum  and  for  soil 
moisture  sensing  only  those  wavelengths  longer 
than  about  5  cm  are  particularly  effective.  The 
placement  of  microwaves  in  the  electromagnetic 
spectrum  is  illustrated.  By  looking  at  the  atmos- 
pheric transmissivity,  an  advantage  of  the  micro- 
wave wavelengths  for  remote  sensing  become  ob- 
vious. There  is  very  little  atmospheric  absorption 
of  radiation  at  these  wavelengths;  thus,  observa- 
tions of  the  earth's  surface  can  be  made  from 
aircraft  or  satellite  altitudes  with  little  or  no  atmos- 
pheric obscuration.  Electromagnetic  radiation  at 
these  wavelengths  is  particularly  effective  for  soil 
moisture  sensing  because  of  the  large  contrast  be- 
tween the  dielectric  properties  of  liquid  water  and 
those  of  dry  soil.  The  large  dielectric  constant  of 
water  results  from  the  alignment  of  the  permanent 
electric  dipole  moment  of  the  water  molecule.  The 
dielectric  constant  of  water  at  the  lower  micro- 
wave frequencies  is  approximately  80  compared 
with  3  to  5  for  dry  soils;  as  a  result,  the  dielectric 
constant  of  wet  soils  can  reach  values  of  20  or 
more.  This  produces  a  range  of  soil  emissivity  from 
about  0.95  for  dry  soils  to  0.6  or  less  for  wet  soils 
with  changes  of  a  corresponding  magnitude  in  the 
soil's  reflectivity.  This  chapter  shows  how  this 
change  in  the  soil's  dielectric  properties  can  be 
detected  by  microwave  sensors  and  used  to  ob- 
serve soil  moisture  variations.  This  sensitivity  has 
been   observed   by   microwave   sensors  operating 


Water  In  Soils — Group  2G 

from  tower,  aircraft  and  satellite  platforms.  Dis- 
cussed is  the  operation  of  two  types  of  microwave 
sensors,  passive  (radiometers  which  measure  the 
thermal  emission  from  the  ground  at  microwave 
wavelengths)  and  active  (radars  which  transmit  a 
pulse  of  electromagnetic  energy  and  then  measure 
the  back-scattered  return).  (See  also  W87-07346) 
(Lantz-PTT) 
W87-07351 


TILLAGE-RESIDUE  EFFECTS  ON  SNOW 
COVER,  SOIL  WATER,  TEMPERATURE  AND 
FROST, 

Agricultural  Research  Service,  Morris,  MN. 

G.  R.  Benoit,  S.  Mostaghimi,  R.  A.  Young,  and  M. 

J.  Lindstrom. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No 

2,  p  473-479,  March- April  1986.  12  fig,  3  tab,  19 

ref. 

Descriptors:  'Soil  water,  'Snow  accumulation, 
'Tillage  effects,  'Frost,  'Soil  temperature,  Residue 
cover,  Corn,   Planting  management,  Agriculture. 

A  study  was  conducted  to  determine  the  effect  of 
various  tillage-residue  management  systems  on 
snow  accumulation,  soil  water,  soil  temperature 
and  frost  behavior.  The  treatments  consisted  of 
four  replications  of  three  tillage  methods  (fall- 
plow,  fall-chisel  and  no-till)  each  with  and  without 
residue.  All  plots  were  planted  to  continuous  corn. 
Measurements  consisted  of  weekly  determinations 
of  snow  depth,  soil  water  content  from  0-to  1.4-m 
depth,  soil  temperature  at  0.5-,  0.10-  and  0.30-m, 
and  frost  depth.  The  data  show  that  over-winter 
tillage-residue  effects  can  have  a  marked  influence 
on  conditions  found  at  spring  planting.  In  general, 
reduced  tillage  with  residue  causes  increased  snow 
accumulation  which  results  in  reduced  frost,  earli- 
er frost  disappearance  and  warmer  early  spring  soil 
temperature.  More  intense  tillage  operations  result- 
ed in  less  snow  accumulation,  deeper  frost,  greater 
water  accumulation,  colder  soils  and  later  disap- 
pearance of  frost  in  the  spring.  The  implication  is 
that  management  of  tillage-residue  interactions 
might  possibly  promote  earlier  planting  and  may 
offer  a  way  to  enhance  some  types  of  agricultural 
production.  (Author's  abstract) 
W87-07454 


DETERMINATION  OF  GREEN-AMPT  PA- 
RAMETERS USING  A  SPRINKLER  INFIL- 
TROMETER, 

Agricultural    Research    Service,    Beltsville,    MD. 

Hydrology  Lab. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-07458 


INTERNAL  DRAINAGE  OF  FINE-TEXTURED 
ALLUVIAL  SUBSOILS  IN  NORTH  DAKOTA, 

Agricultural    Research    Service,    Mandan,    ND. 
Northern  Great  Plains  Research  Center. 
E.  J.  Doering,  L.  C.  Benz,  and  G  A.  Reichman. 
Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 
2,  p  517-521,  March-April  1986.  4  fig,  3  tab,  9  ref. 

Descriptors:  'Drainage  patterns,  'Soil  water,  'Irri- 
gation, 'Alluvial  soil,  Flow,  Evaporation,  Drain- 
age, Permeability,  Hydraulic  conductivity,  North 
Dakota. 

To  evaluate  drainage  criteria  for  supplemental  irri- 
gation of  medium-  and  fine-textured  alluvial  soil  in 
semiarid  and  subhumid  regions,  a  vertical-flow  ex- 
periment was  conducted  on  36,  natural  soil  mono- 
liths that  had  slowly  permeable  subsoil  (barrier) 
below  an  average  depth  of  1.5  m.  Each  monolith 
was  2.5  m  square  and  2.3  m  deep.  Horizontal  flow 
was  eliminated  by  encasing  the  monolith  in  a  30- 
mil  plastic  membrane  that  was  sealed  into  the 
slowly  permeable  layer  with  concrete.  Evapora- 
tion was  eliminated  with  plastic  covers,  and  918 
mm  of  water  was  applied  at  an  average  rate  of  13.6 
mm/day.  About  250  mm  of  applied  water  were 
stored  in  the  profile,  and  the  remaining  668  mm 
drained  through  the  barrier  in  about  58  days. 
Therefore,  these  soils  are  vertically  drainable. 
Measured  hydraulic  conductivity  (HC)  values 
were  not  uniform  for  the  36  monoliths;  but  saturat- 
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ed  HC  values  obtained  from  laboratory  measure- 
ments on  75-mm  diameter  cores  collected  from 
three  locations  within  the  plot  area  were  much 
more  variable  than  comparable  values  of  the  mon- 
oliths. Average  HC  decreased  about  ten-fold  as 
soil  suction  increased  from  near  zero  to  about  4.9 
kPa  (50  cm  of  water).  (Author's  abstract) 
W87-07461 


DIRECT  COMPARISON  OF  KINETIC  AND 
LOCAL  EQUILIBRIUM  FORMULATIONS 
FOR  SOLUTE  TRANSPORT  AFFECTED  BY 
SURFACE  REACTIONS, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07474 


STOCHASTIC  THEORY  OF  FIELD-SCALE 
FICKIAN  DISPERSION  IN  ANISOTROPIC 
POROUS  MEDIA, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07475 


CHANNEL  MODEL  OF  FLOW  THROUGH 
FRACTURED  MEDIA, 

California   Univ.,    Berkeley.    Lawrence   Berkeley 

Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07476 

LONGEVITY  AND  EFFECT  OF  TILLAGE- 
FORMED  SOIL  SURFACE  CRACKS  ON 
WATER  INFILTRATION, 

South  Dakota  State  Univ.,  Brookings.   Dept.  of 

Plant  Science. 

E.  M.  White. 

Journal  of  Soil  and  Water  Conservation  JWSCA3, 

Vol.   41,   No.    5,   p   344-347,   September-October 

1986.  2  fig,  4  tab,  8  ref. 

Descriptors:  *Runoff,  "Soil  surfaces,  "Cracks,  •In- 
filtration, "Tillage,  "Drying,  "Range  management, 
Drought,  Soil  water,  Soil-water-plant  relation- 
ships, Crop  production,  Roots,  Soybeans,  Oats, 
Corn. 

Ripping  on  the  contour  in  rangeland  creates  paral- 
lel voids  that  reform  as  desiccation  cracks  to  inter- 
cept overland  flow  and  reduce  runoff.  Voids  to 
simulate  contour  ripping  were  formed  with  a  spade 
or  coulters  in  corn,  soybean,  oat,  and  fallow  plots 
to  determine  if  ripping  would  increase  water  infil- 
tration on  isolated  sloping  areas  in  larger,  nearly 
level  fields.  In  late  summer,  infiltration  was  found 
to  be  greater  in  the  area  where  there  was  a  void 
than  in  adjacent  areas.  Desiccation  cracks  re- 
formed in  the  void  area  as  the  soil  dried,  even  after 
corn  and  soybean  plots  had  been  rototilled,  except 
in  one  year  after  the  soil  was  nearly  saturated  with 
water.  Parallel  sets  of  voids  spaced  50  cm  apart 
tended  to  reform  as  desiccation  cracks  more  read- 
ily in  corn  and  soybeans  than  if  the  spacing  were  at 
25  or  100  cm.  Voids  reformed  in  oats  regardless  of 
the  spacing.  The  water  content  in  late  summer 
tended  to  be  greater  in  the  soil  with  the  void  than 
in  adjacent  soil.  (Author's  abstract) 
W87-07564 


EFFECTS  OF  SEASON  AND  MANAGEMENT 
ON  THE  VANE  SHEAR  STRENGTH  OF  A 
CLAY  TOPSOIL, 

Agricultural  Research  Council,  Wantage  (Eng- 
land). Letcombe  Lab. 

For  primary  bibliographic  entry  see  Field  8D. 
W87-07580 


Limnology  and  Oceanography  LIOCAH,  Vol.  31, 
No.  6,  p  1169-1181,  November  1986.  3  fig,  74  ref. 

Descriptors:  "Limnology,  "Diatoms,  "Lakes,  "Nu- 
trients, "Light  intensity,  "Silicon,  "Phosphorus, 
Plankton,  Paleoclimatology,  Growth,  Pores, 
Africa. 

Several  hypotheses  were  advanced  for  resource 
relationships  among  planktonic  diatoms  in  African 
freshwater  lakes  that  are  consistent  with  the  light 
and  nutrient  conditions  of  the  lakes  and  the  extant 
and  fossil  distributions  of  the  diatom  species  in 
them.  The  hypotheses  are  all  testable  and  are  po- 
tentially powerful  tools  for  interpreting  past  cli- 
matic conditions.  A  ranking  was  proposed  along  a 
Si:P  gradient:  at  the  high  end  are  the  planktonic 
Synedra  spp.  with  the  highest  Si  requirements  and 
lowest  P  requirements  (high  Si:P),  the  planktonic 
Nitzschia  spp.  are  intermediate,  and  the  Stephano- 
discus  spp.  are  at  the  low  end  with  the  lowest  Si 
requirements  and  highest  P  requirements  (low 
Si:P).  Melosira  species  may  be  ranked  along  a 
light:P  gradient.  It  is  suggested  that  Melosira  dis- 
tans  and  Melosira  ambigua  grow  under  high  light 
and  have  low  P  requirements,  Melosira  agassizii 
and  Melosira  granulata  are  intermediate,  and  Melo- 
sira nyassensis  has  the  lowest  light  and  highest  P 
requirements.  There  also  appears  to  be  a  relation- 
ship between  pore  size  and  the  light  regime  for 
growth  among  the  Melosira  species;  thus,  M.  dis- 
tans  and  M.  ambigua  have  the  smallest  pores  and 
highest  light  requirements,  M.  nyassensis  has  the 
largest  pores  and  lowest  light  requirements.  Melo- 
sira granulata  is  intermediate  and  seems  to  be  very 
variable  in  pore  size,  depending  on  the  light  envi- 
ronment. One  diatom,  Nitzchia  fonticola,  lives  in 
and  on  colonies  of  Microcystis  and  is  considered  to 
be  an  obligate  nitrogen  heterotroph.  (Author's  ab- 
stract) 
W87-06672 
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HYPOTHESIZED  RESOURCE  RELATION- 
SHIPS AMONG  AFRICAN  PLANKTONIC  DIA- 
TOMS, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Biological 

Chemistry. 

P,  Kilham,  S.  S.  Kilham,  and  R.  E.  Hecky. 


TESTS  OF  AN  EXTENSION  TO  INTERNAL 
SEICHES  OF  DEFANT'S  PROCEDURE  FOR 
DETERMINATION  OF  SURFACE  SEICHE 
CHARACTERISTICS  IN  REAL  LAKES, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Lab.  d'Hydraulique. 
U.  Lemmin,  and  C.  H.  Mortimer. 
Limnology  and  Oceanography  LIOCAH,  Vol.  31, 
No.  6,  p  1207-1231,  November  1986.  18  fig,  4  tab, 
41  ref. 

Descriptors:  "Limnology,  "Model  studies, 
"Seiches,  "Wind-driven  currents,  "Model  testing, 
"Stratified  lakes,  "Defant's  method,  Prediction, 
Simulation,  Water  currents,  Rotation,  Computers, 
Lake  basins,  Lakes. 

The  success  of  A.  Defant's  method  of  calculating 
surface  seiche  periods  and  structures  in  real  lakes  is 
well  known.  To  test  whether  it  can  be  adapted  and 
applied  with  similar  success  in  studies  of  internal 
seiches  in  stratified  lakes,  in  which  density  struc- 
ture is  simulated  by  two  homogeneous  layers,  pre- 
dictions of  a  computerized  version  of  Mortimer's 
modified  Defant  procedure  are  compared  to  obser- 
vations of  internal  seiche  motion  in  eight  lake 
basins  and  (in  three  examples)  against  the  results  of 
more  elaborate  models.  The  acceptably  close 
agreement  inspires  confidence  that  the  modified 
method  is  useful  for  practical  predictions  which, 
although  approximate,  described  the  principal 
characteristics  of  the  often  large  water  mass  dis- 
placements and  oscillations.  Through  their  influ- 
ence on  mixing  and  dispersal,  those  motions  pro- 
foundly affect  the  chemical  and  biological  econo- 
mies of  many  lakes.  To  aid  in  microcomputer  and 
even  pocket  calculator  applications,  we  set  out 
steps  in  the  calculation  in  tabular  flow-chart  form. 
A  comparable  table  for  surface  seiche  calculation 
is  added.  The  procedure  is  not  applicable  to  large 
lakes  in  which  effects  of  the  earth's  rotation  are 
dominant;  but  for  the  two  largest  basins  tested  here 
(Leman  and  Ness)  a  modification  is  introduced  to 
take  approximate  account  of  rotation.  (See  also 
W87-06674)  (Author's  abstract) 
W87-06673 


WIND-INDUCED     INTERNAL     SEICHES     IN 
LAKE  ZURICH  OBSERVED  AND  MODELED, 


Deutsches  Hydrographisches  Inst  ,  Hamburg  (Ger- 
many, F.R.). 

W  Horn,  C.  H.  Mortimer,  and  D.  J  Schwab 
Limnology  and  Oceanography  LIOCAH,  Vol.  31, 
No.  6,  p  1232-1254,  November  1986.  13  fig,  2  tab, 
31  ref. 

Descriptors:  "Limnology,  "Model  studies, 
"Seiches,  "Wind-driven  currents,  "Wind  effects, 
"Lake  Zurich,  "Water  currents,  Temperature, 
Lakes,  Prediction,  Topography,  Thermocline,  Ro- 
tation. 

During  August  and  September  1978,  31  current 
meters  and  120  temperature  sensors  were  deployed 
to  record  every  10  or  20  min  at  various  depths  at 
12  moorings  (with  wind  speed  and  direction  at 
three  moorings)  in  Lake  Zurich.  We  explore  here 
the  baroclinic  (internal  seiche)  response  to  wind 
impulses,  observed  as  fluctuations  in  isotherm 
depth  and  current  speeds.  Those  fluctuations  and 
their  energy  spectra  are  compared  with  the  predic- 
tions of  two  models  fitted  to  basin  topography  and 
to  the  observed  average  thermal  structure:  a  two- 
layered  variable-depth  (TVD)  model  developed  by 
D.  J.  Schwab,  fitted  to  basin  topography  and  in- 
corporating a  two-dimensional  horizontal  grid,  and 
C.  H.  Mortimer's  two-layered  modification  of  a 
simpler  procedure  originally  developed  for  surface 
seiche  calculations  by  A.  Defant.  The  dominant 
responses  to  wind  impulses  were  internal  seiches  of 
the  first  longitudinal  mode  (average  period  44  h). 
Weaker  signals  from  the  second  (24  h)  and  third 
(17  h)  modes  were  also  seen  in  spectra  of  tempera- 
ture and  current  fluctuations.  The  models  dis- 
played patterns  of  thermocline  displacement  and 
current  which,  in  periodicity  and  structure,  were 
closely  similar  to  those  observed.  Predictions  of 
the  Defant  model  were  less  precise,  particularly 
for  current.  Founded  on  linear  theory  and  neglect- 
ing the  effects  of  rotation,  the  models  were  unable 
to  reproduce  two  features  occasionally  seen  in  the 
lake  motions:  clockwise  or  anticlockwise  rotation 
of  current  direction;  and  internal  surges  arising 
when  storms  induced  large-amplitude  downstrokes 
of  the  thermocline  at  one  basin  end  or  the  other. 
The  lake's  internal  response  was  principally  de- 
pendent on  the  timing,  strength,  and  duration  of 
the  wind  impulse,  relative  to  and  interacting  with 
internal  seiche  motions  already  in  progress.  (See 
also  W87-06673)  (Author's  abstract) 
W87-06674 


CURRENTS  IN  LAKE  GENEVA 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Lab.  d'Hydraulique. 
M.  Bohle-Carbonell. 

Limnology  and  Oceanography  LIOCAH,  Vol.  31, 
No.  6,  p  1255-1266,  November  1986.  9  fig,  14  ref. 

Descriptors:  "Wind-driven  currents,  "Water  cur- 
rents, "Lake  Geneva,  "Wind  effects,  Gravity 
waves,  Rotation,  Lakes,  Limnology. 

The  first  synoptic  measurements  of  currents  and 
temperatures  in  Lake  Geneva  and  the  wind  field 
on  its  shoreline  were  analyzed  to  derive  mean 
characteristics  of  the  internal  motions.  The  obser- 
vations cover  the  periods  from  October  to  March 
of  1981/1982,  1982/1983,  and  1983/1984.  The  lake 
responds  to  a  very  inhomogeneous  diurnal  and 
gradient  wind  field  with  high-energy,  statistically 
nonstationary  fluctuating  currents  superimposed 
on  a  weak  mean  state.  Current  fluctuations  of 
periods  between  24  and  12  h  appear  to  propagate 
cyclonically.  Clockwise-turning  current  vectors, 
mainly  at  near-internal  frequencies,  and  a  tendency 
to  high  energy  at  low  frequencies  at  nearshore 
locations  are  found.  Only  a  portion  of  the  observed 
details  can  be  explained  by  features  of  gravity 
waves  modified  by  rotation.  (Author's  abstract) 
W87-06675 


MICROBIAL  CONSUMPTION  OF  NITRIC 
AND  SULFURIC  ACIDS  IN  ACIDIFIED 
NORTH  TEMPERATE  LAKES, 

Department   of  Fisheries  and  Oceans,   Winnipeg 
(Manitoba).  Freshwater  Inst. 
J.  W.  M.  Rudd,  C.  A.  Kelly,  V.  St.  Louis,  R.  H. 
Hesslein,  and  A.  Furutani. 
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WATER  CYCLE— Field  2 


Limnology  and  Oceanography  LIOCAH,  Vol.  31, 
No.  6,  p  1267-1280,  November  1986.  6  fig,  5  tab,  36 
ref.  NSERC  (Canada)  Grant  A2671. 

Descriptors:  *Fate  of  pollutants,  'Sulfuric  acid, 
•Limnology,  *Acid  rain,  *Acid  lakes,  "Lake  sedi- 
ments, *Biodegradation,  *Nitric  acid,  Alkalinity, 
Bacteria,  Inhibition,  Lakes,  Denitrification,  Sulfate 
reduction,  Seasonal  variation,  Sediments. 

Rates  of  sulfate  reduction  and  denitrification  were 
measured  in  the  sediments  of  unacidified,  experi- 
mentally acidified,  and  atmospherically  acidified 
lakes  in  North  America  and  Norway.  These  data, 
plus  profiles  of  porewater  and  sediment  chemistry, 
demonstrated  that  in  all  of  the  lakes  H(  +  )  was 
being  actively  consumed  by  both  sulfate  reducers 
and  denitrifiers.  Both  of  these  microbial  activities 
were  assayed  in  sediments  overlaid  by  oxygenated 
water,  demonstrating  that  anoxic  hypolimnia  are 
not  required  for  in  situ  alkalinity  production.  Nei- 
ther short  term  experimental  acidification  nor  long 
term  atmospheric  acidification  had  detectably  in- 
hibited the  activity  of  these  two  types  of  bacteria. 
Both  processes  were  active  at  pH  4.5.  In  lakes  that 
were  receiving  significant  quantities  of  both  nitric 
and  sulfuric  acids,  short  term  H(  +  )  consumption 
from  denitrification  was  1.5-2  times  faster  than 
H(  +  )  consumption  by  sulfate  reduction.  However 
on  an  annual  basis,  because  of  loss  of  reduced 
sulfur  during  fall  and  winter,  long  term  H(  +  ) 
consumption  by  denitrification  was  estimated  to  be 
4-5  times  as  large  as  H(  +  )  consumption  by  sulfate 
reduction.  (See  also  W87-06677)  (Author's  ab- 
stract) 
W87-06676 


ROLE  OF  SULFATE  REDUCTION  IN  LONG 
TERM  ACCUMULATION  OF  ORGANIC  AND 
INORGANIC  SULFUR  IN  LAKE  SEDIMENTS, 

Department  of  Fisheries  and  Oceans,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06677 


TIME  RESOLUTION  METHODOLOGY  FOR 
ASSESSING  THE  QUALITY  OF  LAKE  SEDI- 
MENT CORES  THAT  ARE  DATED  BY  137CS, 

Department  of  Energy,  New  York.  Environmental 

Measurements  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06678 


LITTLEFIELD  LAKE,  MICHIGAN:  CARBON- 
ATE BUDGET  OF  HOLOCENE  SEDIMENTA- 
TION IN  A  TEMPERATE-REGION  LACUS- 
TRINE SYSTEM, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Atmospher- 
ic and  Oceanic  Science. 

N.  M.  Dustin,  B.  H.  Wilkinson,  and  R.  M.  Owen. 
Limnology  and  Oceanography  LIOCAH,  Vol.  31, 
No.  6,  p  1301-1311,  November  1986.  8  fig,  5  tab,  23 
ref.  NSF  Grant  EAR  78-03634. 

Descriptors:  *Limnology,  'Littlefield  Lake,  *Marl, 
•Carbonates,  *Calcite,  Sediments,  Cores,  Lake 
basins,  Lakes,  Macrophytes,  Vegetation,  Michigan. 

Littlefield  Lake  is  in  a  late  stage  of  marl  lake 
evolution  characterized  by  reduced  rates  of  car- 
bonate precipitation.  Long  and  short  term  carbon- 
ate budgets  show  that  the  volume  of  calcite  in  the 
lake  basin  is  3-7  times  that  expected  from  annual 
calcium  depletion  in  the  epilimnetic  water.  This 
Holocene  decrease  in  carbonate  production  is  also 
recorded  as  a  gradual  increase  in  the  amount  of 
organic  and  carbonate  material  in  cores  from  the 
deep  lake  basin.  Late-stage  reduction  in  carbonate 
production  is  evidently  a  natural  consequence  of 
lakeward  progradation  of  littoral  marl  benches, 
encroachment  of  terrestrial  vegetation,  and  re- 
duced colonization  by  carbonate-producing  lake 
macrophytes.  (Author's  abstract) 
W87-06679 


PHOSPHORUS     TRANSFER     FROM     SEDI- 
MENTS BY  MYRIOPHYLLUM  SPICATUM, 

Wisconsin  Univ. -Madison.  Dept.  of  Botany. 
C.  S.  Smith,  and  M.  S.  Adams. 


Limnology  and  Oceanography  LIOCAH,  Vol.  31, 
No.  6,  p  1312-1321,  November  1986.  6  fig,  37  ref. 
NSF  Grant  DEB  75-19777. 

Descriptors:  *Limnology,  *Bioaccumulation, 
•Phosphorus,  *Cycling  nutrients,  *Watermilfoil, 
•Lake  Wingra,  *Sediments,  Roots,  Shoots,  Aquat- 
ic plants,  Phytoplankton,  Lakes,  Nutrients. 

The  uptake  of  phosphorus,  the  biomass,  and  the 
standing  P  stock  were  measured  over  the  course  of 
a  year  in  roots  and  shoots  of  the  Eurasian  water- 
milfoil,  Myriophyllum  spicatum,  from  Lake 
Wingra,  Wisconsin.  The  resulting  data  were  used 
to  estimate  the  relative  contributions  of  root  and 
shoot  uptake  to  the  phosphorus  economy  of  the 
plant  and  to  examine  the  role  of  the  plant  in 
moving  phosphorus  between  sediment  and  water. 
The  total  yearly  uptake  of  P  by  a  square  meter  of 
Myriophyllum  was  3.0  g  P/sq  m.  Root  uptake 
accounted  for  2.2  g,  shoot  uptake  only  0.8  g.  The 
rate  of  P  release  from  healthy  shoots  was  insignifi- 
cant, but  about  2.8  g  P/sq  m/y  was  lost  due  to 
shoot  turnover.  Since  most  of  the  P  uptake  is  by 
the  roots  and  much  of  the  plant  P  is  transferred  to 
and  lost  by  the  shoots,  Myriophyllum  is  a  poten- 
tially important  vector  in  the  movement  of  P  from 
the  sediments  to  the  water.  The  net  transfer  of  P 
from  the  sediments  to  shoots  of  Myriophyllum  in 
Lake  Wingra  is  about  2.0  g  P/sq  m/y.  Release  of 
this  P  during  decay  makes  Myriophyllum  an  im- 
portant source  of  P  for  pelagic  phytoplankton  and 
can  explain  much  of  the  previously  reported  P 
export  from  the  littoral  zone  of  Lake  Wingra. 
(Author's  abstract) 
W87-06680 


COMPARISON  OF  METHODS  FOR  MEASUR- 
ING PRODUCTION  BY  THE  SUBMERSED 
MACROPHYTE,  POTAMOGETON  PERFOLIA- 
TE L., 

Maryland  Univ.,  Cambridge.  Horn  Point  Environ- 
mental Labs. 

W.  M.  Kemp,  M.  R.  Lewis,  and  T.  W.  Jones. 
Limnology  and  Oceanography  LIOCAH,  Vol.  31, 
No.  6,  p  1322-1334,  November  1986.  4  fig,  2  tab,  65 
ref.   EPA   Grants   R805932010   and   X003248010. 

Descriptors:  *Isotope  studies,  'Primary  productiv- 
ity, Comparison  studies,  *Macrophytes,  •Sub- 
merged plants,  Aquatic  plants,  Oxygen,  Chesa- 
peake Bay,  Biomass,  Carbon. 

Six  conventional  methods  for  measuring  primary 
production  of  submerged  vascular  plants  were 
compared  to  test  for  previously  suggested  inherent 
shortcomings  in  the  02-exchange  techniques.  Pro- 
duction was  measured  for  experimental  popula- 
tions of  Potamogeton  perfoliatus  L.,  from  upper 
Chesapeake  Bay  in  five  comparative  studies,  each 
including  an  02-exchange  method.  All  techniques 
tested  (14C  incorporation  and  02  evolution  for 
both  bottle  incubations  and  undisturbed  popula- 
tions; biomass  accumulation  and  inorganic  carbon 
consumption  for  intact  populations)  compared  fa- 
vorably, with  mean  (molar)  ratios  of  oxygen  to 
carbon  production  ranging  from  0.9  to  1.6.  In 
addition,  direct  measurements  indicated  that  rhizo- 
shere  release  of  02  would  introduce  only  small 
errors  (<5%)  in  02  production  estimates.  Al- 
though changes  in  lacunal  storage  of  02  can  result 
in  brief  (5-25  min)  delays  between  02  production 
and  evolution  to  the  external  water,  simple  meth- 
odological precautions  can  overcome  such  prob- 
lems. We  conclude  that  all  available  methods  for 
measuring  productivity  of  this  and  related  species 
are  potentially  useful,  each  having  its  particular 
strengths  and  weaknesses,  and  the  use  of  more  than 
one  method  is  recommended.  (Author's  abstract) 
W87-06681 


BACTERIAL  GROWTH  ON  MACROPHYTE 
LEACHATE  AND  FATE  OF  BACTERIAL  PRO- 
DUCTION, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 

S.  Findlay,  L.  Carlough,  M.  T.  Crocker,  H.  K. 

Gill,  and  J.  L.  Meyer. 

Limnology  and  Oceanography  LIOCAH,  Vol.  31, 

No.  6,  p  1335-1341,  November  1986.  5  fig,  1  tab,  29 

ref.  NSF  Grant  DEB  83-06440. 


Lakes — Group  2H 

Descriptors:  *Productivity,  *Biomass,  *Bacterial 
growth,  'Organic  carbon,  *Grazing,  Macrophytes, 
Eutrophication,  Flagellates,  Estimating. 

The  role  bacteria  play  in  transferring  organic 
carbon  to  other  trophic  levels  in  aquatic  ecosys- 
tems depends  on  the  efficiency  with  which  they 
convert  dissolved  organic  carbon  into  bacterial 
biomass  and  on  the  ability  of  consumers  to  graze 
bacteria.  The  conversion  efficiency  for  bacteria 
growing  on  macrophyte-derived  dissolved  organic 
carbon  was  measured  and  estimated  the  amount  of 
bacterial  production  removed  by  grazing  was  esti- 
mated. Bacteria  converted  this  DOC  into  new 
tissue  with  an  efficiency  of  53%,  substantially 
higher  than  the  apparent  conversion  efficiency  of 
macrophyte-derived  particulate  organic  carbon  or 
other  types  of  DOC.  Two  estimates  of  grazing 
indicate  that  the  decline  in  bacterial  numbers  after 
the  bloom  is  probably  due  to  grazing  by  flagellates. 
These  results  show  the  significance  of  the  bacterial 
link  between  DOC  and  other  trophic  levels.  (Au- 
thor's abstract) 
W87-06682 


NUTRIENT  LOADS  TO  WISCONSIN  LAKES: 
PART  I.  NITROGEN  AND  PHOSPHORUS 
EXPORT  COEFFICIENTS, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY. 
N.  L.  Clesceri,  S.  J.  Curran,  and  R.  I.  Sedlak. 
Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
6,  p  983-990,  December  1986.  1  fig,  7  tab,  38  ref. 

Descriptors:  'Nutrients,  *Nitrogen,  *Phosphorus, 
•Wisconsin,  'Lakes,  'Eutrophication,  'Limnolo- 
gy, Land  use,  Watersheds,  Forests,  Agriculture, 
Basins,  Regional  analysis,  Transport,  Data  collec- 
tions, Estimating. 

Export  coefficients  (kg/sq  km/yr)  for  dissolved 
orthophosphate  (OP),  total  phosphorus  (TP),  total 
inorganic  nitrogen  (TIN),  and  total  nitrogen  (TN) 
were  derived  for  watersheds  in  Wisconsin  using 
data  bases  available  for  17  basins  from  the  U.S. 
Environmental  Protection  Agency  -  National  Eu- 
trophication Survey,  U.S.  Geological  Survey,  and 
the  Wisconsin  Department  of  Natural  Resources. 
Three  general  land  use  categories,  representative 
of  most  regions  in  Wisconsin,  were  established: 
forest,  mixed,  and  agricultural.  Data  for  the  17 
basins  indicated  greater  exports  of  OP,  TP,  TIN, 
and  TN  as  the  percentage  of  forest  decreased  and 
agriculture  increased.  These  region-specific  coeffi- 
cients are  compared  to  the  values  reported  in  the 
literature  representing  much  broader  areas  of  the 
U.S.  (See  also  W87-06691)  (Author's  abstract) 
W87-06690 


NUTRIENT  LOADS  TO  WISCONSIN  LAKES: 
PART  II.  RELATIVE  IMPORTANCE  OF  NU- 
TRIENT SOURCES, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-06691 


EXCHANGE  RATES  OF  02  AND  C02  BE- 
TWEEN AN  ALGAL  CULTURE  AND  ATMOS- 
PHERE, 

Ben-Gurion  Univ.  of  the  Negev,  Beersheba 
(Israel).  Dept.  of  Electrical  and  Computer  Engi- 
neering. 

H.  Guterman,  and  S.  Ben-Yaakov. 
Water  Research  WATRAG,  Vol.  21,  No.  1,  p  25- 
34,  January  1987.  9  fig,  2  tab,  24  ref. 

Descriptors:  'Model  studies,  'Mathematical 
models,  'Gas  exchange,  'Oxygen,  'Carbon  diox- 
ide, 'Algal  cultures,  'Atmosphere,  Computers, 
Turbidity,  Light  intensity,  Temperature,  Monitor- 
ing, Photosynthesis,  Simulation,  Ponds,  Algal 
growth,  Carbon,  Spirulina. 

The  mechanism  of  C02  and  02  exchange  between 
atmosphere  and  an  algal  mini-pond  was  examined 
by  monitoring,  with  a  novel  microcomputer  based 
system,  pH,  dissolved  oxygen,  turbidity,  light  in- 
tensity and  temperature.  The  microcomputer  based 
system  was  also  used  to  monitor  on-line  the  net 
oxygen   production  rate  (OPR)  and  the  gas  ex- 
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change  processes.  The  measured  data  support  the 
assumption  that  the  gas  exchange  is  driven  by  the 
gradient  of  the  partial  pressure  of  the  gases  across 
the  imaginary  boundary  layer  (z  layer).  An  analyti- 
cal model  based  on  this  assumption  was  simulated 
by  a  computer  and  compared  with  the  experimen- 
tal data.  The  photosynthetic  activity  of  a  blue- 
green  alga  (Spirulina  platensis)  mini-pond  as  it  is 
influenced  by  the  C02  concentration  in  the  growth 
medium  is  discussed.  The  overall  photosynthetic 
process  was  studied  by  comparing  the  experimen- 
tal data  with  a  mathematical  model,  evaluating  the 
effectiveness  of  alternative  carbon  sources.  (Au- 
thor's abstract) 
W87-06751 


RELATIONSHIPS  BETWEEN  ULTRAVIOLET 
ABSORBANCE  AND  TOTAL  ORGANIC 
CARBON  IN  TWO  UPLAND  CATCHMENTS, 

Aberdeen  Univ.  (Scotland).  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-06754 


TRACE  METALS  AND  WATER  CHEMISTRY 
OF  FOREST  LAKES  IN  NORTHERN  SWEDEN, 

National  Swedish  Environment  Protection  Board, 

Solna. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06756 

IMPACT  OF  PADDLEFISH   ON   PLANKTON 
AND  WATER  QUALITY  OF  CATFISH  PONDS, 

Auburn  Univ.,  AL.  Dept.  of  Fisheries  and  Allied 

Aquacultures. 

For  primary  bibliographic  entry  see  Field  81. 

W87-06780 


SURVIVAL  OF  EDWARDSIELLA  ICTALURI 
IN  POND  WATER  AND  BOTTOM  MUD, 

Auburn  Univ.,  AL.  Dept.  of  Fisheries  and  Allied 

Aquacultures. 

J.  A.  Plumb,  and  E.  E.  Quinlan. 

The  Progressive  Fish-Culturist  PFCUAY,  Vol.  48, 

No.  3,  p  212-214,  July  1986.  1  fig,  9  ref.  Regional 

cooperative  research  project  S-168. 

Descriptors:  *Ponds,  *Bottom  sediments,  *Mud, 
♦Catfish,  *Fish  diseases,  "Temperature  effects,  In- 
fection, Fish,  Sediments,  Animal  diseases,  Temper- 
ature, Seasonal  variation. 

Edwardsiella  ictaluri,  the  causative  agent  of  enteric 
septicemia  of  catfish,  is  involved  in  about  one-third 
of  all  disease  cases  in  diagnostic  laboratories  where 
channel  catfish  (Ictalurus  punctatus)  is  the  pre- 
dominant species  examined.  Edwardsiella  ictaluri 
causes  disease  primarily  when  water  temperatures 
range  from  18  C  to  28  C;  these  temperatures  pre- 
vail during  May  and  June  and  again  in  September 
and  October  in  southern  USA  where  catfish  are 
cultured.  Earlier  reports  that  E.  ictaluri  does  not 
survive  in  water  were  confirmed,  but  it  was  deter- 
mined that  it  could  survive  in  bottom  muds  of 
ponds.  Survival  of  E.  ictaluri  was  determined  in 
pond  water  at  5  C  and  25  C,  and  in  bottom  mud  at 
5  C,  18  C  and  25  C.  In  mud  incubated  at  25  C,  E. 
ictaluri  maintained  itself  at  densities  of  10  to  the  6.5 
power  cells/ml  for  95  days;  at  18  C  the  organism 
maintained  approximately  10-fold  higher  densities 
for  40  days.  However,  E.  ictaluri  survived  for  less 
than  10  days  in  water  25  C  and  for  less  than  15 
days  in  water  and  mud  at  5  C.  These  data  demon- 
strate that  E.  ictaluri  can  survive  in  pond  bottom 
muds  for  an  extended  period  of  time;  from  this 
refuge,  it  may  be  a  source  of  infection  from  spring 
through  the  fall.  In  view  of  these  data,  it  is  unlikely 
that  E.  ictaluri  is  a  true  obligate  pathogen,  but  its 
survival  is  restricted  by  environmental  conditions. 
(Author's  abstract) 
W87-06781 


VERTICAL    DIFFUSION    IN    A    STRATIFIED 
COOLING  LAKE, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
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ECOLOGICAL  ASSESSMENT  OF  MACRO- 
PHYTON:  COLLECTION,  USE,  AND  MEAN- 
ING OF  DATA. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 

A  Symposium  Sponsored  by  ASTM  Committee 
D-19  on  Water,  Fort  Lauderdale,  Florida,  January 
15-16,  1983.  1984.  122  p.  Edited  by  W.  M.  Dennis 
and  B.  G.  Isom. 

Descriptors:  'Limnology,  'Ecological  distribution, 
'Macrophytes,  'Sampling,  'Symposium,  'Aquatic 
plants,  Data  collections,  Data  interpretation,  Tax- 
onomy, Plant  populations,  Aquatic  systems,  Eco- 
systems, Reviews. 

Sampling  of  populations  of  aquatic  macrophytes  is 
discussed.  Aquatic  macrophytes  (aquatic  macro- 
phyton)  are  an  artificial  grouping  of  taxonomically 
unrelated  plants,  sufficient  in  size  to  be  seen  with 
the  unaided  eye,  which  grow  and  reproduce  pri- 
marily in  aquatic  habitats.  It  is  a  term  of  conven- 
ience and  utility  that  includes  the  few  aquatic 
lichens,  macroscopic  algae,  bryophytes,  ferns,  fern 
allies,  and  angiosperms.  This  taxonomically  diverse 
assemblage  of  plants  also  varies  greatly  in  size  and 
growth  form.  This  diversity  of  size,  form,  and 
taxonomic  affinity  leads  to  problems  in  sampling 
design,  accuracy,  and  precision.  These  problems 
are  identified  and  explored,  along  with  some  pro- 
posed solutions.  The  symposium  that  produced  the 
papers  presented  was  an  attempt  to  establish  a 
baseline.  In  recent  years  much  attention  has  been 
focused  on  aquatic  macrophytes,  both  the  benefi- 
cial functions  they  provide  to  aquatic  systems  and 
the  problems  they  are  more  often  causing  in  natu- 
ral and  artificial  waterways.  The  need  for  methods 
that  accurately  and  precisely  describe  and  measure 
populations  of  aquatic  macrophytes  has  become 
acute.  Review  of  published  literature  reveals  a  lack 
of  uniformity  in  methods.  This  lack  of  uniformity 
has  led  to  results  that  are  often  not  comparable, 
repeatable,  or  statistically  valid.  The  symposium 
and  these  resulting  papers  an  attempt  to  gather 
workers  experienced  in  dealing  with  these  prob- 
lems to  establish  a  baseline  or  compilation  of  cur- 
rently used  methods  with  the  hope  of  moving 
forward  to  modify,  improve,  and  standardize  meth- 
ods for  sampling  aquatic  macrophyte  populations. 
(See  also  W87-06900  thru  W87-06911)  (Lantz- 
PTT) 
W87-06899 

AQUATIC  MACROPHYTON  SAMPLING:  AN 
OVERVIEW, 

Breedlove  Associates,  Inc.,  Orlando,  FL. 
W.  M.  Dennis. 

IN:  Ecological  Assessment  of  Macrophyton:  Col- 
lection, Use,  and  Meaning  of  Data.  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
Fort  Lauderdale,  Florida,  January  15-16,  1983. 
1984.  p  2-6,  15  ref. 

Descriptors:  'Aquatic  plants,  'Macrophytes, 
♦Sampling,  'Limnology,  Data  acquisition,  Remote 
sensing,  Biomass,  Ecosystems,  Weeds. 

Aquatic  macrophytes  constitute  an  integral  part  of 
aquatic  ecosystems,  contributing  to  primary  pro- 
ductivity, providing  habitat  for  various  organisms, 
and  modulating  water  quality.  Recent  attention  on 
the  characterization  and  understanding  of  aquatic 
macrophyte  communities  within  North  America 
has  primarily  been  the  result  of  water  use  problems 
caused  by  excessive  infestations  of  'weedy'  aquatic 
plant  species.  Aquatic  macrophyte  communities 
have  been  sampled  using  such  devices  as  oyster 
tongs  and  rakes,  drag  chains,  various  fixed  size 
quadrates,  and  complex  hydraulically  controlled 
pontoon-mounted  mechanical  biomass  samplers. 
More  recently,  subsurface  sampling  techniques 
have  evolved  using  scuba,  and  remote  sensing 
techniques  have  been  developed  using  various  plat- 
forms from  balloons  to  fixed-wing  aircraft  to  satel- 
lites. Sampling  protocol  for  aquatic  macrophyte 
studies  should  be  designed  to  answer  the  specific 
question(s)  at  issue,  applicable  to  the  physical  char- 
acteristics of  the  system,  and  able  to  provide  repro- 
ducible results  that  allow  comparison  with  other 
studies.  The  level  of  sampling  detail  is  dictated  by 
the  complexity  of  the  questions  under  consider- 
ation. Typical  questions  include  what  species  are 


present,  where,  and  in  what  amount  More  com- 
plex questions  may  involve  the  functioning  of 
aquatic  macrophytes  in  nutrient  and  heavy  metal 
uptake  and  turnover,  their  utilization  as  indicator 
organisms,  and  their  effects  on  ambient  water  qual- 
ity conditions.  (See  also  W87-06899)  (Author's  ab- 
stract) 
W87-06900 


QUANTITATIVE  METHODS  FOR  ASSESSING 
MACROPHYTE  VEGETATION, 

Wisconsin  Geological  and  Natural  History  Survey, 
Madison. 
S.  A.  Nichols. 

IN:  Ecological  Assessment  of  Macrophyton:  Col- 
lection, Use,  and  Meaning  of  Data.  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
Fort  Lauderdale,  Florida,  January  15-16,  1983. 
1984.  p  7-15,  3  tab,  12  ref. 

Descriptors:  'Experiment  design,  'Limnology, 
♦Aquatic  plants,  'Macrophytes,  'Sampling,  Sam- 
plers, Quantitative  analysis,  Random  sampling, 
Data  acquisition. 

Terms  commonly  used  by  terrestrial  plant  ecolo- 
gists  and  applicable  to  the  aquatic  situation  are 
defined.  These  terms  include:  quantitative  and 
vegetation;  the  vegetation  descriptors  -  frequency, 
density,  and  dominance;  regular  and  random  sam- 
pling patterns;  and  areal  and  arealess  survey  meth- 
ods. Sampling  strategies  for  planning  an  efficient 
sampling  program  are  also  discussed.  Standard 
techniques  and  statistically  sound  procedures, 
along  with  common  terminology  and  good  sense, 
are  needed  to  produce  descriptions  of  macrophy- 
ton that  have  lasting  value.  To  develop  a  common 
language  for  quantitatively  describing  macrophy- 
ton, the  basic  sampling  techniques  and  vegetation 
descriptors,  developed  by  terrestrial  plant  ecolo- 
gists,  need  to  be  communicated  to  the  larger  audi- 
ence of  water  resource  managers.  One  of  the  prob- 
lems with  quantitative  sampling  of  macrophyton  is 
the  great  variability  in  the  data.  Specifically,  the 
virtues  of  using  an  optimally  allocated,  stratified 
random  sampling  scheme  and  a  large  number  of 
small  quadrants  as  methods  of  increasing  sample 
homogeneity  and  reducing  the  confidence  interval 
that  is  placed  on  population  estimates  is  pointed 
out.  Reference  is  also  made  to  techniques  that  can 
lower  sample  costs  or  consider  sampling  cost  into 
calculations  of  acceptable  sampling  error.  Finally, 
an  efficient  sampling  program  is  well  planned,  and 
it  must  be  a  program  based  on  statistics  and  good 
sense.  Often  preliminary  surveys,  such  as  the  one 
done  on  Lilly  Lake,  WI,  are  time,  effort,  and 
money  well  spent  when  planning  a  sampling  pro- 
gram. This  is  especially  true  if  the  information 
needs  dictate  that  the  area  is  to  be  sampled  on 
numerous  occasions.  (Lantz-PTT) 
W87-06901 


AQUATIC  MACROPHYTON  FIELD  COLLEC- 
TION METHODS  AND  LABORATORY  ANAL- 
YSES, 

Environmental  Protection  Agency,  Athens,  GA. 
R.  L.  Raschke,  and  P.  C.  Rusanowski. 
IN:  Ecological  Assessment  of  Macrophyton:  Col- 
lection, Use,  and  Meaning  of  Data.  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
Fort  Lauderdale,  Florida,  January  15-16,  1983. 
1984.  p  16-27,  3  fig,  43  ref. 

Descriptors:  'Aquatic  plants,  'Macrophytes, 
•Sampling,  'Sample  preparation,  'Limnology, 
Laboratory  equipment,  Plant  morphology. 

Field  sampling  methodology  ranging  from  regional 
surveys  to  meristic  measurements  are  presented  for 
use  by  applied  biologists  faced  with  problems  of 
measuring  macrophyte  response  to  environmental 
changes.  A  discussion  of  sampling  gear  recom- 
mended for  use  with  the  quadrat  method  is  includ- 
ed. Treatment  of  plants  for  the  purpose  of  identifi- 
cation and  weight  analysis  is  addressed,  especially 
the  problem  of  treating  carbonate  encrustations. 
Macrophytes  are  usually  processed  either  while 
wet  or  after  drying.  Samples  collected  in  the  field 
can  be  identified,  separated  immediately,  placed  in 
plastic  bags,  and  refrigerated  or  pressed  and  dried 
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with  a  plant  press  for  identificationand  processing. 
Dry  weight  is  determined  by  drying  representative 
samples  for  24hr  or  to  a  constant  weight  at  105  C. 
After  samples  have  dried  for  a  specified  time 
period,  they  should  cool  for  1  hr  in  a  desiccator 
before  dry  weights  are  determined.  To  ascertain 
the  organic  content  (ash-free  organic  weight)  of  a 
sample  or  subsample,  incinerate  it  in  a  muffle  fur- 
nace of  550  C  for  1  to  6  hr,  depending  on  the 
amount  of  material  to  be  ashed;  cool  the  ashed 
sample  in  a  desiccator;  rewet  it;  and  dry  it  for  24  hr 
at  105  C.  Remove  the  ashed  sample  from  the  oven, 
place  it  in  a  desiccator,  and  allow  it  to  cool  for  1 
hr;  then  weigh  it  to  obtain  ash  content.  (See  also 
W87-06899)  (Lantz-PTT) 
W87-06902 


BIOSTATISTICAL  ASPECTS  OF  MACROPHY- 
TON  SAMPLING, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 
S.  M.  Gertz. 

IN:  Ecological  Assessment  of  Macrophyton:  Col- 
lection, Use,  and  Meaning  of  Data.  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
Fort  Lauderdale,  Florida,  January  15-16,  1983. 
1984.  p  28-35,  9  ref. 

Descriptors:  'Statistical  analysis,  *Macrophytes, 
•Aquatic  plants,  'Sampling,  Graphical  methods, 
Graphical  analysis,  Data  evaluation,  Limnology, 
Reviews,  Experiment  design. 

Problems  of  sampling  macrophytes  are  related  to 
the  types  of  communities  under  consideration  and 
the  goals  of  a  particular  study.  The  communities 
may  range  from  completely  submersed  beds  of 
large  algae,  mosses,  pteridophytes,  or  angiosperms 
to  rooted  plants  with  floating  leaves  or  floating 
plants  with  emergent  leaves  to  wetland  areas.  The 
goals  of  a  study  may  be  community  description  or 
impact  analysis.  Because  of  this  community  and 
goal  diversity  a  quantitative  investigation  often 
requires  a  rigorous  statistical  design  to  determine 
the  best  sampling  design.  Of  the  various  sampling 
designs  available  there  are  two  general  techniques: 
plot  or  quadrat  methods  and  plotless  methods.  Plot 
or  quadrat  methods  are  area  methods  of  sampling 
communities  where  the  plot  may  be  rectangular, 
square,  or  circular,  and  all  individuals  in  the  plot 
are  sampled.  Plotless  methods  usually  involve  a 
more  random  approach  of  sampling;  for  example,  a 
compass  line  is  laid  out  through  the  community 
and  samples  are  taken  according  to  some  fixed 
rule.  Another  type  of  common  sampling,  which 
may  be  plot  or  plotless,  involves  the  use  of  tran- 
sects. A  transect  is,  in  effect,  a  very  long  narrow 
rectangular  plot,  which  may  be  divided  into  blocks 
with  samples  being  selected  by  some  fixed  rule. 
Each  of  these  sampling  methodologies  is  best 
suited  to  a  particular  type  of  community  and  study. 
It  is  the  purpose  of  this  paper  to  review  these 
various  sampling  methodologies  and  to  evaluate 
their  efficacy,  in  a  statistical  sense,  in  view  of  the 
goals  of  a  specific  study.  (See  also  W87-06899) 
(Author's  abstract) 
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FIRST-ORDER  ERROR  ANALYSIS  FOR 
AQUATIC  PLANT  PRODUCTION  ESTI- 
MATES, 

Notre  Dame  Univ.,  IN.  Dept.  of  Biology. 
S.  R.  Carpenter. 

IN:  Ecological  Assessment  of  Macrophyton:  Col- 
lection, Use,  and  Meaning  of  Data.  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
Fort  Lauderdale,  Florida,  January  15-16,  1983. 
1984.  p  36-45,  1  fig,  2  tab,  18  ref. 

Descriptors:  *Error  analysis,  'Aquatic  plants, 
•Plant  productivity,  'Limnology,  Statistical  meth- 
ods, Analysis  of  variance,  Demography,  Graphical 
analysis,  Mathematical  methods,  Experiment 
design,  Biomass. 

Variance  estimates  are  rarely  reported  or  rigorous- 
ly determined  for  net  primary  production  by 
higher  aquatic  plants,  yet  the  variance  must  be 
known  before  production  estimates  can  be  com- 
pared conclusively.  Aquatic  plant  biomass  and  pro- 
duction data  generally  fulfill  different  purposes  in 
ecological  studies.  Since  production  estimates  re- 


quire greater  sampling  effort,  more  assumptions, 
and  more  complicated  statistical  analyses  than  bio- 
mass estimates,  researchers  should  not  attempt  to 
measure  production  where  biomass  data  will  suf- 
fice. Biomass,  as  a  measure  of  community  struc- 
ture, reflects  habitat  available  for  a  diverse  com- 
munity of  epiphytes  and  invertebrates,  and  a  poten- 
tial refuge  from  fish  predation  for  many  animals. 
Production  reflects  new  organic  matter  that  is 
available  to  consumers  or  detrital  processing  and 
nutrient  recycling  mechanisms.  Photosynthesis 
rate,  decay  rate,  and  demographic  approaches  to 
macrophyte  production  studies  have  not  been  com- 
pared with  respect  to  sampling  effort  required  for 
an  adequately  precise  production  estimate.  First- 
order  error  analysis  is  used  here  to  derive  formulae 
for  estimating  the  variance  of  annual  net  produc- 
tion determined  by  demographic  methods.  Demo- 
graphic methods  determine  net  production  of 
even-aged  cohorts  by  analyzing  curves  of  survi- 
vorship versus  plant  mass  (Allen  curves).  Allen 
curves  may  be  interpolated  linearly  or  logarithmi- 
cally. Calculation  formulae  for  both  alternatives 
are  derived  and  compared  in  a  common  frame- 
work. Logarithmic  interpolation  is  more  consistent 
with  observed  thinning  dynamics  of  even-aged 
plant  stands.  (See  also  W87-06899)  (Lantz-PTT) 
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DEVELOPMENT  AND  USE  OF  THE  WATER- 
WAYS EXPERIMENT  STATION'S  HYDRAULI- 
CALLY  OPERATED  SUBMERSED  AQUATIC 
PLANT  SAMPLER, 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  7B. 
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OSBORNE  SUBMERSED  AQUATIC  PLANT 
SAMPLER  FOR  OBTAINING  BIOMASS 
MEASUREMENTS, 

University  of  Central  Florida,  Orlando.  Dept.  of 

Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  7B. 
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PROBLEMS  IN  THE  USE  OF  CLOSED  CHAM- 
BERS FOR  MEASURING  PHOTOSYNTHESIS 
BY  A  LOTIC  MACROPHYTE, 

Texas  Univ.  at  Dallas,  Richardson.  Center  for  En- 
vironmental Studies. 

B.  H.  Hill,  J.  R.  Webster,  and  A.  E.  Linkins. 
IN:  Ecological  Assessment  of  Macrophyton:  Col- 
lection, Use,  and  Meaning  of  Data.  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
Fort  Lauderdale,  Florida,  January  15-16,  1983. 
1984.  p  69-75,  4  fig,  30  ref. 

Descriptors:  'Isotope  studies,  'Growth  chambers, 
'Macrophytes,  'Photosynthesis,  'Lotic  environ- 
ment, 'Limnology,  Measuring  instruments,  Podos- 
temum  ceratophyllum,  Oxygen,  Carbon  radioiso- 
topes, Carbon  dioxide,  Hydrogen  ion  concentra- 
tion, Experiment  design. 

Photosynthesis  by  Podostemum  ceratophyllum  in 
closed  production  chambers  became  inhibited  by 
oxygen  accumulation  and  carbon  depletion  during 
field  investigations.  Carbon- 14  uptake  by  this  plant 
during  180-min  experiments  was  initially  rapid, 
then  decreased  abruptly.  The  photosynthetic  re- 
sponse corresponded  to  increased  oxygen  concen- 
tration of  the  chamber  water  and  increased  excre- 
tion of  labelled  organic  carbon  from  the  plants. 
Photosynthesis  was  probably  further  inhibited  by 
inorganic  carbon  depletion  since  this  plant  is 
unable  to  use  HC03(-)  as  a  carbon  source.  Alkalin- 
ity and  pH  in  the  chambers  decreased  and  in- 
creased, respectively,  reflecting  this  depletion  of 
available  carbon  dioxide.  These  data  suggest  that 
use  of  sealed  chambers  for  aquatic  macrophyte 
production  studies  may  seriously  underestimate 
actual  production.  (See  also  W87-06899)  (Author's 
abstract) 
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RELATIONSHIPS  BETWEEN  AQUATIC  MA- 
CROPHYTES AND  THE  CHEMICAL  AND 
PHYSICAL    COMPOSITION    OF    THE    SUB- 
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STRATE  IN  KAHLE  LAKE,  CLARION-VEN- 
ANGO COUNTIES,  PENNSYLVANIA, 

K.  A.  McKenna. 

IN:  Ecological  Assessment  of  Macrophyton:  Col- 
lection, Use,  and  Meaning  of  Data.  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
Fort  Lauderdale,  Florida,  January  15-16,  1983. 
1984.  p  76-87,  2  fig,  5  tab,  36  ref. 

Descriptors:  'Aquatic  plants,  'Macrophyte, 
'Kahle  Lake,  'Pennsylvania,  'Limnology,  Lake 
chemistry,  Lake  morphology,  Najas  flexilis,  Parti- 
cle size,  Organic  matter,   cations,   Plant  growth. 

Excessive  growth  of  Najas  flexilis  in  Kahle  Lake 
creates  a  threat  to  the  naturalaging  process  of  the 
eight  year  old  impoundment.  An  over  winter 
drawdown  was  performed  in  1977,  but  was  ineffec- 
tive in  controlling  N.  flexilis.  The  intent  of  this 
research  was  to  investigate  edaphic  factors  that 
may  influence  aquatic  macrophyte  establishment 
and  abundance  within  the  littoral  zone  of  Kahle 
Lake.  Sampling  areas  were  selected  such  that  three 
sites  were  established  in  locations  of  abundant 
plant  cover  and  three  sites  in  locations  of  minimal 
plant  growth.  The  variables  measured  included 
substrate  particle  size  fractions,  percentage  organic 
matter,  exchangeable  cations,  and  aquatic  macro- 
phyte standing  crop.  Knowledge  of  significant 
habitat  characteristics  is  pertinent  to  the  applica- 
tion of  control  techniques  designed  to  minimize 
plant  infestation.  Plant  and  substrate  samples  were 
processed  and  data  analyzed  to  determine  vari- 
ations between  sampling  sites.  Nonparametric  test- 
ing showed  that  mean  percent  gravel  differed  sig- 
nificantly between  areas  of  abundant  and  minimal 
plant  growth.  Mean  percent  organic  matter  within 
the  substrate  did  not  differ  among  sites.  Nonpara- 
metric testing  showed  that  mean  percent  gravel 
differed  significantly  between  areas  of  abundant 
and  minimal  plant  growth.  Meanpercent  organic 
matter  within  the  substrate  did  not  differ  among 
sites.  Correlation  analysis  indicated  that  aquatic 
macrophyte  standing  crop  and  percent  fine  sand 
were  significantly  associated.  (See  also  W87-06899) 
(Author's  abstract) 
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MAPPING-SURFACE  OR  GROUND  SURVEYS, 

Environmental  Protection  Agency,  Athens,  GA. 
Environmental  Services  Div. 
R.  L.  Raschke. 

IN:  Ecological  Assessment  of  Macrophyton:  Col- 
lection, Use,  and  Meaning  of  Data.  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
Fort  Lauderdale,  Florida,  January  15-16,  1983. 
1984.  p  88-91,  1  fig,  2  ref. 

Descriptors:  'Mapping,  'Aquatic  plants,  'Vegeta- 
tion maps,  Surveys,  Field  tests. 

Preparation  of  vegetation  maps  from  ground  sur- 
veys as  the  first  step  in  a  field  study  is  discussed. 
Depending  upon  the  degree  of  accuracy  required, 
various  types  of  equipment  are  suggested  for  use  in 
a  mapping  survey.  Details  are  presented  on  station 
or  point  selections  with  a  discussion  of  procedures 
and  calculation  of  angles  and  distances  using  an 
illustrated  example.  Additional  information  is  pre- 
sented about  kinds  of  information,  explanatory  ma- 
terial, and  symbols  used  in  constructing  vegetation 
maps.  (See  also  W87-06899)  (Author's  abstract) 
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USE  OF  AERIAL  REMOTE  SENSING  IN 
QUANTIFYING  SUBMERSED  AQUATIC  MA- 
CROPHYTES, 

Tennessee  Valley  Authority,  Chattanooga.  Map- 
ping Services  Branch. 

For  primary  bibliographic  entry  see  Field  7B. 
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USE  OF  SMALL-FORMAT  AERIAL  PHOTOG- 
RAPHY IN  AQUATIC  MACROPHYTON  SAM- 
PLING, 

Breedlove  Associates,  Inc.,  Orlando,  FL. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-06911 
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USE  OF  A  THREE-PHASE  MICROCOSM  FOR 
ANALYSIS  OF  CONTAMINANT  STRESS  ON 
AQUATIC  ECOSYSTEMS, 

Tennessee  Technological  Univ.,  Cookeville. 
For  primary  bibliographic  entry  see  Field  5B. 
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REALISM  AND  REPLICABILITY  OF  LENTIC 
FRESHWATER  MICROCOSMS, 

California  Univ.,  Berkeley.  Lawrence  Berkeley 
Lab. 

D.  Levy,  G.  Lockett,  J.  Oldfather,  J.  Rees,  and  E. 
Saegebarth. 

IN:  Validation  and  Predictability  of  Laboratory 
Methods  for  Assessing  the  Fate  and  Effects  of 
Contaminants  in  Aquatic  Ecosystems.  A  Symposi- 
um Sponsored  by  The  Amer.  Inst,  of  Biology,  The 
Applied  and  Aquatic  Sect,  of  the  Ecological  Soc. 
of  America,  and  ASTM  Committee  E047,  Grand 
Forks,  North  Dakota,  August  8,  1983.  1985.  p  43- 
56,  3  fig,  9  tab,  9  ref,  append. 

Descriptors:  *Limnology,  *Microcosms,  'Lentic 
environment,  Aquatic  environment,  Ecosystems, 
Phytoplankton,  Water  agitation,  Zooplankton, 
Simulation  analysis,  Taxonomy,  Statistical  analysis. 

Microcosms  designed  to  simulate  the  pelagic  epi- 
limnion  of  a  lentic  freshwater  body  were  compared 
with  the  natural  system  from  which  they  were 
derived.  Emphasis  was  placed,  on  determining  the 
influence  of  water  agitation  on  microcosm  realism 
and  replicability.  In  two  experiments,  excellent 
tracking  of  the  natural  system  for  4  to  6  weeks  and 
excellent  replication  among  microcosms  was  ob- 
served; the  dominant  phytoplankton  and  zooplank- 
ton taxa  in  the  microcosms  were  not  statistically 
distinguishable  from  those  measured  in  the  natural 
systems.  In  a  third  experiment,  the  dominant  taxa 
in  the  50-L  microcosms  could  be  statistically  dis- 
tinguished from  the  variables  in  the  natural  system. 
In  all  three  experiments,  correlations  between  the 
taxonomic  variables  and  the  chemical  variables, 
when  present  in  the  natural  system,  were  observed 
in  the  microcosms.  (See  also  W87-06912)  (Author's 
abstract) 
W87-06916 


EXPERIMENTAL  PONDS  FOR  EVALUATING 
BIOASSAY  PREDICTIONS, 

Kansas  Univ.,  Lawrence.  Experimental  and  Ap- 
plied Ecology  Program. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-06919 


CALIBRATION  OF  LABORATORY  BIOAS- 
SAYS  WITH  RESULTS  FROM  MICROCOSMS 
AND  PONDS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W 87-06920 


there  fewer  species  below  pH  6,  but  also  the  abun- 
dance of  at  least  fish  (as  reflected  by  catch  per  unit 
effort)  declines  with  decreasing  pH.  It  is  also  evi- 
dent that  physical  limits  of  the  aquatic  habitat 
exerts  a  strong  influence  upon  diversity  at  all  com- 
munity levels.  This  intrinsic  effect  from  the  habitat 
is  then  further  influenced  by  pH  and  alkalinity. 
Fish  body  burdens  of  trace  metals  (Hg,  Al,  Mn, 
Fe)  appear  weakly  related  to  lake  pH/alkahnity 
conditions.  All  provinces  had  fish  from  remote 
lakes  with  body  burdens  of  Hg  in  excess  of  human 
health  guidelines.  In  all  provinces  except  New 
Brunswick,  27-47%  of  lakes  had  fish  exceeding 
these  public  health  guidelines.  All  indicators  of 
lake  sensitivity  (>  1,200  sq  km  of  lake  surface  area 
already  acidic;  alkalinity  <  0  microequivalents/L, 
approximately  pH  5.3  and  less).  Overall,  it  is  esti- 
mated that  there  are  700,000  lakes  in  eastern 
Canada  receiving  deposition  considerably  above 
background;  that  4,243  sq  km  (>  14,000  lakes)  are 
currently  acidic;  and  that  more  than  150,000  lakes 
have  a  pH  <  6.0,  a  level  identified  as  a  threshold 
of  effect.  (Author's  abstract) 
W87-06997 


CE-QUAL-W2:  A  NUMERICAL  TWO-DIMEN- 
SIONAL, LATERALLY  AVERAGED  MODEL 
OF  HYDRODYNAMICS  AND  WATER  QUAL- 
ITY; USER'S  MANUAL. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161.  Instruction  Report 
E-86-5,  August  1986.  Final  Report.  318  p,  22  fig, 
25  tab,  206  ref,  3  append. 

Descriptors:  *Hydrodynamics,  'Model  studies, 
♦Water  quality,  *CE-QUAL-W2,  Mathematical 
models,  Computer  programs,  Lakes,  Reservoirs, 
Mathematical  equations. 

This  manual  describes  the  two-dimensional,  lateral- 
ly averaged  hydrodynamic  and  water  quality 
model  CE-QUAL-W2  developed  by  the  Environ- 
mental and  Hydraulics  Laboratories,  US  Army 
Engineer  Waterways  Experiment  Station,  and  pro- 
vides guidance  in  its  use.  The  model  was  devel- 
oped primarily  for  use  in  reservoirs  but  has  appli- 
cability to  lakes,  rivers,  and  estuaries.  The  manual 
is  organized  into  four  major  parts  with  several 
appendices.  In  Part  I,  CE-QUAL-W2  is  introduced 
to  the  reader  by  summarizing  its  major  usages, 
attributes,  and  historical  development.  Part  II  ad- 
dresses model  capabilities,  assumptions,  and  limita- 
tions and  supplies  the  basic  information  required  to 
use  the  model.  Part  II  outlines  in  detail  the  struc- 
ture of  CE-QUAL-W2,  including  the  basic  model 
equations  and  solution  procedures.  Part  IV  pro- 
vides additional  details  of  data  assembly,  presents 
literature  values  of  various  coefficients  and  con- 
stants, and  discusses  how  to  calibrate  the  model 
and  interpret  output.  (Author's  abstract) 
W87-07004 


position,  i.e.,  away  from  nuisance  algae  (cyano- 
phytes  and  dinoflagellates)  toward  more  desirable 
algae  (diatoms  and  chlorophytes)  Experimental 
treatments,  implemented  singly  and  in  combina- 
tion, included  destratification  by  mixing,  addition 
of  soluble  silica,  sediment  sealing  with  sand,  and 
precipitation  of  phosphorus  with  block  aluminum 
sulfate.  Mixing,  alone  or  in  combination  with  silica 
addition,  extended  the  presence  of  vernal  diatom 
populations  into  the  summer  in  one  investigation 
In  contrast,  addition  of  silica  to  the  water  column 
without  mixing  had  no  effect  on  diatom  produc- 
tion. In  general,  mixing  stimulated  phytoplankton 
production  by  increasing  phosphorus  availability 
However,  phosphorus  inactivation  with  block  alu- 
minum sulfate  suspended  in  the  water  was  suffi- 
cient to  overcome  this  effect.  Individual  effects  of 
phosphorus  precipitation  and  sediment  sealing 
were  similar;  both  decreased  phytoplankton  stand- 
ing crop  in  association  with  decreased  total  phos- 
phorus concentrations.  Since  most  of  the  phospho- 
rus contributed  to  the  phytoplankton  in  Eau  Galle 
reservoir  derives  from  the  sediment,  complexation 
of  sediment  phosphorus  is  recommended  to  im- 
prove water  quality.  (Author's  abstract) 
W87-O7O05 


ACIDIFICATION  OF  SURFACE  WATERS  IN 
EASTERN  CANADA  AND  ITS  RELATIONSHIP 
TO  AQUATIC  BIOTA, 

Department  of  Fisheries  and  Oceans,  Sault  Ste. 
Marie  (Ontario).  Great  Lakes  Fisheries  Research 
Branch. 

J.  R.  M.  Kelso,  C.  K.  Minns,  J.  E.  Gray,  and  M.  L. 
Jones. 

Department  of  Fisheries  and  Oceans,  Ottawa,  On- 
tario. Canadian  Special  Publication  of  Fisheries 
and  Aquatic  Sciences  87,  1986.  42  p,  1 1  fig,  34  tab, 
103  ref,  2  append. 

Descriptors:  'Acidic  water,  'Lakes,  'Rivers, 
•Canada,  'Water  pollution  effects,  'Limnology, 
'Acid  rain,  Hydrogen  ion  concentration,  Fish, 
Zooplankton,  Phytoplankton,  Mercury,  Alumi- 
num, Manganese,  Iron,  Heavy  metals,  Species 
composition. 

Data  collected  by  the  Department  of  Fisheries  and 
Oceans  in  lakes  and  rivers  of  eastern  Canada  sub- 
jected to  atmospheric  deposition,  essentially  >  20 
kg  S04(2-)/ha/yr,  indicated  that  the  trend  of 
fewer  species  of  fish,  phytoplankton,  zooplankton, 
and  benthos  below  pH  6  persists.   Not  only  are 


EXPERIMENTAL  MANIPULATIONS  OF  PHY- 
TOPLANKTON IN  EAU  GALLE  RESERVOIR, 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

J.  W.  Barko,  A.  R.  Klemer,  D.  G.  McFarland,  and 

M.  S.  Hennington. 

Available  from  the  National  Technical  Information 

Service,    Springfield,    VA    22161.    Miscellaneous 

Paper  E-86-4,  August  1986.  Final  Report.  18  p,  5 

fig,  3  tab,  23  ref. 

Descriptors:  'Phytoplankton,  *Eau  Galle  Reser- 
voir, 'Water  quality  control,  'Limnology,  *Eu- 
trophication,  'Wisconsin,  'Algae,  Water  columns, 
Phosphorus,  Nutrients,  Sedimentation,  Chemical 
precipitation,  Mixing,  Destratification. 

Poor  water  quality  in  Eau  Galle  reservoir,  located 
in  west-central  Wisconsin,  has  been  associated  his- 
torically with  an  overabundance  of  nuisance  plank- 
tonic  algae  (phytoplankton)  during  the  summer 
months.  In  an  attempt  to  improve  water  quality,  a 
variety  of  experiments  was  conducted  over  a  2- 
year  period  in  large  (10-m-diameter)  enclosed 
water  columns.  Specific  objectives  of  these  experi- 
ments were  to  reduce  phytoplankton  standing  crop 
and  to  promote  favorable  changes  in  species  com- 


HANDBOOK  ON  RESERVOIR  RELEASES 
FOR  FISHERIES  AND  ENVIRONMENTAL 
QUALITY, 

Army  Engineer   Waterways  Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

For   primary   bibliographic   entry   see   Field   6G. 
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WETLANDS  INVESTIGATIONS  ON  AKERS 
RANCH  IN  BIG  VALLEY,  CALIFORNIA, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  2C. 
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HYPOLIMNETIC  AERATION:  FTELD  TEST  OF 
THE  EMPIRICAL  SIZING  METHOD, 

Ministry  of  Environment,  Vancouver  (British  Co- 
lumbia). Fisheries  Research  and  Technical  Serv- 
ices Section. 
For  primary  bibliographic   entry   see   Field   5G. 

W87-07059 

GENERALIZED  STORAGE-RELIABIXITY- 

YIELD  RELATIONSHIPS, 

Tufts  Univ.,  Medford,  MA.  Dept.  of  Civil  Engi- 
neering. 

R  M.  Vogel,  and  J.  R.  Stedinger. 
Journal  of  Hydrology  JHYDA7,  Vol.  89,  No.  3/4, 
p  303-327,  January  1987.  2  fig,  6  tab,  44  ref. 

Descriptors:  'Water  yield,  'Reservoir  storage, 
'Model  studies,  'Reservoir  capacity,  'Streamflow, 
'Algorithms,  Design  criteria,  Reservoirs,  Storage, 
Estimating. 

Traditionally  water  resource  engineers  have  em- 
ployed Rippl's  mass  curve  approach  or  its  auto- 
mated equivalent  sequent  peak  alogrithm,  in  con- 
junction with  the  historical  streamflow  sequence  to 
obtain  a  single  estimate  of  the  design  capacity  of  a 
storage  reservoir.  More  recently  stochastic  stream- 
flow  models  have  been  recommended  for  use  in 
deriving  the  probability  distribution  of  the  required 
capacity  of  a  storage  reservoir  to  maintain  a  pre- 
specified  release.  The  use  of  stochastic  streamflow 
models  in  conjunction  with  the  sequent  peak  algo- 
rithm leads  to  a  storage-reliability-yield  (S-R-Y) 
relationship.  This  study  develops  approximate  but 
general  expressions  which  describe  the  over-year 
S-R-Y  relationship  when  annual  streamflows  are 
log  normal  and  follow  a  first-order  autoregressive 
model.  These  expressions  were  developed  for  three 
reasons:  (1)  to  provide  preliminary  design  capacity 
or  yield  estimates  for  storage  reservoirs  governed 
by  over-year  storage  requirements;  (2)  to  improve 
our  understanding  of  the  S-R-Y  relationship;  and 
(3)  to  facilitate  Monte-Carlo  experiments  which 
examine  the  sampling  properties  of  reservoir 
design  capacity  and/or  yield  estimates.  (Authors 
abstract) 
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ESTIMATION  OF  BACTERIAL  NITRATE  RE- 
DUCTION RATES  AT  IN  SITU  CONCENTRA- 
TIONS IN  FRESHWATER  SEDIMENTS, 

Limnologisch  Inst.,  Nieuwersluis  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5A. 
W87-07075 


BACTERIAL  COMMUNITIES  IN  ACIDIC  AND 
CIRCUMNEUTRAL  STREAMS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 
For  primary  bibliographic  entry  see  Field  5C. 

W87-07078 


FLOWTHROUGH  REACTOR  FLASKS  FOR 
STUDY  OF  MICROBIAL  METABOLISM  IN 
SEDIMENTS, 

Michigan    State   Univ.,    Hickory    Corners.    W.K. 

Kellogg  Biological  Station. 

R  L.  Smith,  and  M.  J.  Klug. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.   53,  No.  2,  p  371-374,  February 

1987.  4  fig,  22  ref.  NSF  Grants  DEB  78-05321  and 

DEB  81-09994. 

Descriptors:  *Microbial  metabolism,  *Anoxic  sedi- 
ments, *Flowthrough  reactor  flasks,  'Nutrients, 
•Sulfates,  *Eutrophic  lakes,  Simulation,  Acclimati- 
zation, Incubation,  Inhibition,  Xenobiotic  com- 
pounds. 

Flowthrough  reactor  flasks  are  described  that 
allow  continuous  low-level  nutrient  input  to  mixed 
anoxic  sediments  without  dilution  of  the  sediment. 
The  flasks  were  tested  by  simulating  sulfate  inputs 
into  sediments  collected  from  a  freshwater  eutro- 
phic  lake.  After  an  initial  2-day  adaptation  within 
the  reactor  system,  rates  of  methane  production 
and  sulfate  consumption  were  constant  for  the 
duration  of  a  12-day  incubation.  A  sulfate  input 
rate  of  0.15  mmol/liter  of  sediment/day  resulted  in 
an  equivalent  rate  of  sulfate  removal,  which  was 
unaffected  by  inputs  of  acetate  (1.0  mmol/liter  of 
sediment/day).  The  rate  of  methane  production  in 
control  reactors,  0.18  mmol/liter  of  sediment/day, 
was  doubled  by  the  addition  of  acetate,  whereas 
sulfate  consumption  was  only  stimulated  by  addi- 
tions of  high  concentrations  of  sulfate  plus  acetate 
(1.5  and  1.0  mmol/liter  of  sediment/day,  respec- 
tively). The  reactor  system  appears  to  be  effective 
in  maintaining  the  balance  between  sulfate  reduc- 
tion and  methane  production  in  freshwater  sedi- 
ments and  is  potentially  useful  for  study  of  the 
response  of  sediment  populations  to  varying  inputs 
of  naturally  occurring  substrates,  selected  inhibi- 
tors, or  xenobiotic  compounds.  (Author's  abstract) 
W87-07079 


STATUS  AND  TRENDS  OF  FRESHWATER 
WETLANDS  IN  THE  COAL-MINING  REGION 
OF  PENNSYLVANIA,  USA, 

Pennsylvania  State  Univ.,  University  Park.  School 

of  Forest  Resources. 

For  primary  bibliographic  entry  see  Field  4C. 
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EXTERNAL  THREATS  AND  INTERNAL  MAN- 
AGEMENT: THE  HYDROLOGIC  REGULA- 
TION OF  THE  EVERGLADES,  FLORIDA,  USA, 

East  Texas  State  Univ.,  Commerce.  Dept.  of  Bio- 
logical Sciences. 
J.  A.  Kushlan. 

Environmental  Management  EMNGDC,  Vol.  11, 
No.   1,   p   109-119,  January    1987.   8   fig,    19  ref. 

Descriptors:  *Marshes,  'Environmental  effects, 
•Water  resources  management,  *Everglades  Na- 
tional Park,  Reproduction,  Population  dynamics, 
Model  studies,  Decision  making,  Policies,  Florida. 

The  ecological  character  of  seasonal  marshes  is 
determined  in  large  part  by  the  pattern  of  water 
level  fluctuation.  As  a  result,  the  ecological  health 
of  a  wetland  reserve  can  be  controlled  by  hydro- 
logic  regulation  external  to  its  boundaries.  As  an 
example,  the  Everglades  marsh  of  Everglades  Na- 


tional Park  in  Florida,  USA,  has  been  severely 
effected  by  management  of  the  inflow  of  surface 
water.  The  Everglades  occupies  most  of  the  interi- 
or of  southern  Florida,  but  only  the  lower  6%  of 
the  original  marsh  is  contained  in  Everglades  Na- 
tional Park.  Shallow  surface  water  reservoirs  north 
of  the  park  enclose  3600  km2  of  Everglades.  Their 
levee  system  confines  surface  water  flow  into  the 
park  to  several  structures.  Historically  this  water 
flowed  across  the  entire  core  of  the  natural  drain- 
age. Flows  into  the  park  have  been  on  a  congres- 
sionally  mandated  schedule  of  minimum  deliveries 
that  is  supplemented  by  additional  water  released 
into  the  park  in  amounts  determined  solely  by 
upstream  water  management  needs.  Research, 
aimed  at  evaluating  the  effects  of  water  conditions, 
has  shown  that  this  regulatory  system  has  adverse- 
ly affected  reproductive  success,  community  struc- 
ture, and  population  sizes  of  sensitive  species 
whose  population  stability  is  tied  to  natural  water 
level  fluctuations.  These  adverse  effects  were 
caused  by  water  levels  that  for  over  a  decade  have 
been  maintained  at  unseasonably  high  levels.  Math- 
ematically deterministic  models  of  water  level  ef- 
fects can  provide  management  options  based  on 
biological  criteria.  Park  managers  must  incorporate 
understanding  gained  from  such  models  into  inter- 
nal management  decisions.  Modifications  of  water 
control  structures  and  alternative  policies  for  man- 
aging the  distribution  and  amount  of  surface  water 
flow  into  the  park  appear  attainable,  can  improve 
biological  conditions  in  the  park,  and  need  not  be 
adverse  to  neighboring  external  interests.  Thus  far 
biological  changes  are  severe,  and  to  a  large  extent 
irreversible.  Ecologically  sensitive  management  of 
an  external  threat  under  constraints  imposed  by 
history  and  setting  can  better  maintain  some  sem- 
blance of  ecological  processes  in  the  Everglades.  If 
management  decisions  do  not  reflect  such  under- 
standing of  ecological  processes,  further  ecological 
deterioration  will  result.  (Author's  abstract) 
W87-07087 


COLLECTIONS  OF  THREATENED,  ENDAN- 
GERED, AND  UNIQUE  FISH  SPECIES  IN 
KANSAS  STREAMS:  YEAR  1982, 

Kansas  Fish  and  Game  Commission,  Pratt.  Envi- 
ronmental Services  Section. 
W.  G.  Layher,  and  R.  D.  Wood. 
Transactions  of  the  Kansas  Academy  of  Science, 
Vol.  89,  No.  1/2,  p  1-8,  1986.  2  ref. 

Descriptors:  'Streams,  'Kansas,  'Endangered  spe- 
cies, 'Species  composition,  'Taxonomy,  Fish  habi- 
tats, Protection. 

Collections  of  threatened,  endangered  and  unique 
species  are  discussed  along  with  general  habitat 
characteristics  at  collection  sites.  Documentation 
of  locations  of  collections  of  threatened  and  endan- 
gered species  is  necessary  to  properly  administer 
laws  and  regulations  governing  protection  of  those 
species  and  their  habitats.  (Author's  abstract) 
W87-07088 


COMPARISON  OF  THE  GROWTH  OF  DAPH- 
NIA  FED  CONTINUOUSLY  AND  AT  REGU- 
LAR INTERVALS, 

Kansas  State  Univ.,  Manhattan.  Div.  of  Biology. 
J.  A.  Arruda. 

Transactions  of  the  Kansas  Academy  of  Science, 
Vol.  89,  No.  1/2,  p  90-96,  1986.  1  fig,  2  tab,  10  ref. 
NSF  Grant  DEB-8207214. 

Descriptors:  'Daphnia,  'Food  habits,  'Growth, 
'Diets,  Sedimentation,  Grazing,  Toxicity,  Nutri- 
tion. 

The  effects  of  food  quality,  competition,  or  poten- 
tially toxic  substances  on  the  growth  and  survival 
of  Daphnia  can  be  determined  by  renewing  food 
daily  in  a  small  container  or  by  continuously  pro- 
viding food  with  a  flow  through  system.  Sedimen- 
tation and  grazing  in  containers  will  lower  food 
concentration  to  below  the  experimental  level. 
Daphnia  pulex  fed  at  low  food  concentrations  in  a 
simple  continuous  flow  system  grew  more  than 
those  fed  in  small  containers.  The  growth  of  Daph- 
nia pulex  will  be  underestimated  if  the  feeding 
suspension  is  supplied  in  daily  renewals.  (Author's 
abstract) 
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SUMMARY  OF  REPORTED  FISH  KILLS  IN 
KANSAS  DURING  1983, 

Kansas  Fish  and  Game  Commission,  Pratt.  Fisher- 
ies Div. 
K.  L.  Brunson. 

Transactions  of  the  Kansas  Academy  of  Science, 
Vol.  89,  No.  1/2,  p  134-145,  1986.  6  fig,  2  tab,  7  ref. 

Descriptors:  'Fishkills,  'Kansas,  'Water  pollution 
effects,  'Economic  aspects,  Ponds,  Streams,  Fish, 
Mortality,  Water  deficit,  Agriculture. 

Sixty-five  fish  kill  incidents  were  reported  to  the 
Kansas  Fish  and  Game  Commission  during  1983. 
These  involved  nearly  a  quarter  million  individual 
fish  mortalities  representing  a  monetary  worth  of 
about  $160,000.  The  mean  number  of  mortalities 
per  incident  was  1608  with  an  associated  mean  loss 
value  of  $1,150.  Pond  kills  comprised  the  most 
frequent  water  body  class  investigated  with  35 
reports  being  received.  Streams  suffered  the  most 
significant  fish  mortalities  with  two  reaches  in 
western  Kansas  sustaining  estimated  losses  of 
nearly  370,000  fish  because  of  water  depletion. 
This  constituted  over  80  percent  of  all  fish  mortali- 
ties from  all  reported  fish  kills  in  1983.  Natural 
phenomena  exceeded  all  other  sources  in  causing 
fish  kills.  Problems  stemming  from  agricultural  ori- 
gins contributed  to  a  large  majority  of  total  fish 
mortalities.  (Author's  abstract) 
W87-07091 


NEW  DISTRIBUTIONAL  RECORDS  FOR 
SOME  KANSAS  FISHES, 

Kansas  Fish  and  Game  Commission,  Pratt. 
W.  G.  Layher,  and  K.  L.  Brunson. 
Transactions  of  the  Kansas  Academy  of  Science, 
Vol.  89,  No.   1/2,  p  124-133,  1986.   1  tab,  22  ref. 

Descriptors:  'Taxonomy,  'Species  composition, 
'Surveys,  'Fish  species,  'Kansas,  'Streams,  Fish 
populations. 

The  physical,  chemical,  and  biological  natures  of 
streams  are  constantly  changing.  Along  with  these 
transformations,  fish  communities  shift  over  time, 
favoring  species  more  adaptable  to  new  environ- 
ments. Probably  more  important  than  short-term 
disruptions  of  native  stream  fish  populations  are 
major  ecosystem  alterations,  for  example,  extensive 
channel  and  flow  modifications,  or  long-term 
subtle  disturbances  such  as  water  quality  degrada- 
tions due  to  nutrient  loading  and  suspended  solid 
concentrations.  From  a  biological  and  historical 
viewpoint,  it  is  important  to  document  changes  in 
the  fish  fauna  of  streams  that  may  be  because  of 
these  disturbances.  This  article  presents  new  fish 
species  distributional  accounts  as  a  result  of  com- 
pletion of  a  long-term  survey  of  most  of  the 
streams  in  Kansas  by  the  Kansas  Fish  and  Game 
Commission.  (Author's  abstract) 
W87-07092 


AQUATIC  MACROINVERTEBRATES  AND 
FISHES  OF  BIG  CREEK  IN  TREGO,  ELLIS, 
AND  RUSSEL  COUNTIES,  KANSAS, 

Fort  Hays  State  Univ.,  Hays,  KS.  Dept.  of  Biologi- 
cal Sciences. 

M.  Eberle,  G.  Ernsting,  and  J.  Tomelleri. 
Transactions  of  the  Kansas  Academy  of  Science, 
Vol.  89,  No.  1/2,  p  146-151,  1986.  2  tab,  31  ref. 

Descriptors:  'Macroinvertebrates,  'Big  Creek, 
'Surveys,  'Taxonomy,  'Fish,  'Species  composi- 
tion, 'Kansas,  Invertebrates,  Fish  populations. 

Seven  taxa  of  aquatic  invertebrates  and  27  species 
of  fish  are  reported  from  a  biological  survey  of  Big 
Creek  in  Trego,  Ellis,  and  Russell  counties,  Kansas 
conducted  during  1983  and  1984.  The  present 
fauna  is  compared  to  previous  faunal  surveys.  (Au- 
thor's abstract) 
W87-07093 


DIATOMS  FROM  STREAMS  IN  ELLIS  AND 
RUSSELL  COUNTIES,  KANSAS, 
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Fort  Hays  State  Univ.,  Hays,  KS.  Dept.  of  Biologi- 
cal Sciences. 

T.  L.  Wenke,  and  M.  E.  Eberle. 
Transactions  of  the  Kansas  Academy  of  Science, 
Vol.  89,  No.  1/2,  p  162-168,  1986.  1  tab,  12  ref. 
NSF  Grant  Rl  1-8213915. 

Descriptors:  'Diatoms,  'Surveys,  'Streams, 
•Kansas,  'Taxonomy,  Algae,  Big  Creek,  Saline 
River,  Smoky  Hill  River,  Salt  Creek. 

A  survey  of  diatoms  from  west-central  Kansas  was 
initiated  in  1979  with  collections  made  at  several 
localities  on  an  irregular  basis.  A  list  of  taxa  from 
benthic  samples  collected  in  Big  Creek,  Saline 
River,  Salt  Creek,  and  Smoky  Hill  River  in  Ellis 
and  Russell  counties  was  compiled.  The  only 
known  report  published  previously  that  includes 
diatoms  from  streams  in  this  study  area  is  that  of 
Czarnecki  and  Reinde  (1981)  who  identified  nine 
taxa  from  Salt  Creek.  McFarland  (1959)  included 
six  taxa  of  diatoms  in  his  thesis  on  the  algae  of 
Trego  and  Ellis  counties,  and  some  of  the  samples 
collected  at  that  time  were  examined  during  this 
study.  In  the  study  area,  Big  Creek,  Saline  River, 
and  Smoky  Hill  River  are  similar  physically  and 
chemically.  The  pH  is  between  7.0  and  8.5,  and 
specific  conductance  is  between  500  and  3000  mi- 
cromhos  per  centimeter.  Salt  Creek  has  a  similar 
pH,  but  is  unique  among  the  four  streams  surveyed 
because  of  its  greater  specific  conductance  which 
has  been  as  high  as  20,000  micromhos  per  centime- 
ter on  collections  dates.  (Author's  abstract) 
W87-07094 


EVALUATION  OF  A  'RELIABILITY  PRO- 
GRAMMING' RESERVOIR  MODEL, 

Institute     of    Atomic     Energy,     Otwock-Swierk 

(Poland). 

J.  B.  Strycharczyk,  and  J.  R.  Stedinger. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  2,  p  225-229,  February  1987.  1  fig,  2  tab,  32 

ref.  NSF  Grant  CEE-8351819. 

Descriptors:  'Reservoirs,  'Model  studies,  'Reser- 
voir design,  'Mathematical  models,  Evaluation, 
Reservoir  operation,  Reservoir  capacity,  Mathe- 
matical equations,  Mathematical  studies,  Algo- 
rithms, Model  testing. 

A  recent  series  of  papers  presented  a  'reliability 
programming'  formulation  of  reservoir  design  and 
operating  problems.  The  algorithms  employ  a 
chance-constrained  formulation  of  reservoir  oper- 
ating constraints  and  system  objectives,  but  avoid 
use  of  linear  decision  rules.  Examination  of  the 
reliability  programming  formulation  of  the  reser- 
voir management  problem  reveals  that  the  reser- 
voir model  employs  a  very  restrictive  operating 
policy.  In  a  numerical  example  the  reliability  pro- 
gramming model's  constraints  overestimated  reser- 
voir capacity  requirements  by  an  order  of  magni- 
tude. The  basic  reliability  programming  formula- 
tion of  reservoir  management  issues  is  also  ques- 
tioned. (Author's  abstract) 
W87-07103 


IMPORTANCE  OF  SEDIMENT  SULFATE  RE- 
DUCTION TO  THE  SULFATE  BUDGET  OF  AN 
IMPOUNDMENT  RECEIVING  ACID  MINE 
DRAINAGE, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-07109 


AERATION-INDUCED  CIRCULATION  FROM 
LINE  SOURCES.  I:  CHANNEL  FLOWS, 

Shell  Development  Co.,  Houston,  TX. 

For   primary   bibliographic   entry   see   Field    5G. 

W87-07123 


AKRATION-INDUCED  CIRCULATION  FROM 
LINE  SOURCES.  II:  DISSOLVED  OXYGEN 
VARIATIONS, 

Shell  Development  Co.,  Houston,  TX. 

For   primary   bibliographic   entry   see   Field    5G. 

W87-07124 


CALCIUM  CARBONATE  PRECIPITATION 
AND  TRANSPARENCY  IN  LAKES:  A  CASE 
STUDY, 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 
For   primary   bibliographic   entry   see   Field   5G. 

W87-07125 


BRINGING  UP  OYSTERS, 

M.  Leffler. 

Oceans,  Vol.  19,  No.  6,  p  38-43,  December  1986. 

Descriptors:  'Oysters,  'Aquaculture,  'Legal  as- 
pects, 'Water  resources  development,  'Estuanne 
fisheries,  'Commercial  fishing,  Chesapeake  Bay, 
Leases,  Estuaries,  Aquatic  life,  Bays,  Ownership  of 
beds. 

Methods  are  described  which  are  being  tested  as 
ways  to  develop  oyster  production  in  the  Chesa- 
peake Bay  region.  Oyster  harvesting  from  this 
region  has  fallen  from  a  peak  of  1 5  million  bushels 
in  1894  to  about  2  million  bushels  per  year  at 
present.  Specific  problems  are  preventing  the  full 
exploitation  of  leased  land.  Some  of  these  are: 
expensive  oyster  seed,  lack  of  sufficient  shell  as 
substrate,  poaching,  and  an  unpredictable  climate. 
One  means  to  cheaper  seed  that  is  being  explored  is 
'remote  setting',  a  technique  that  has  been  used  on 
the  West  Coast.  Production  of  a  sufficient  quantity 
of  spat  (young  oysters)  is  still  problematic,  and 
there  may  eventually  be  support  for  many  small 
hatcheries  in  order  to  fill  this  need.  The  history  of 
oyster  farming  and  its  regulation  during  the  nine- 
teenth and  twentieth  centuries  is  outlined.  (Airone- 
PTT) 
W87-07134 


UV-EXTINCTIONS  OF  AQUATIC  HUMIC 
ACIDS:  ITS  DEPENDENCE  ON  THE  ELEMEN- 
TAL COMPOSITION, 

Gesamthochschule   Essen   (Germany,   F.R.).   Inst, 
fuer  Physikalische  und  Theoretische  Chemie. 
For  primary  bibliographic  entry  see  Field  2K. 
W87-07144 


TOXICITY  OF  SOME  RICEFIELD  PESTI- 
CIDES TO  THE  CRAYFISH  P.  CLARKII 
UNDER  LABORATORY  AND  FIELD  CONDI- 
TIONS IN  LAKE  ALBUFERA  (SPAIN), 
Valencia  Univ.  (Spain).  Dept.  of  Animal  Physiolo- 
gy. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-07146 


CHEMICAL   COMPOSITION    OF   THE    PAL- 
MIET  RIVER  WATER, 

Durban-Westville  Univ.  (South  Africa).  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07151 


CONTROL  OF  XENOPUS  LAEVIS  (AMPHIB- 
IA: PIPIDAE)  IN  FISH  PONDS  WITH  OBSER- 
VATIONS ON  ITS  THREAT  TO  FISH  FRY 
AND  FINGERLINGS, 

Transkei  Univ.,  Umtata  (South  Africa).  Dept.  of 

Zoology. 

For  primary  bibliographic  entry  see  Field  81. 

W87-07156 


eight)  age  groups  (cohorts)  of  three  species  of 
cyprinids  (Rutilus  rutilus  L  ,  Ix-uciscus  eephalus 
L.,  Scardinius  erythrophthalmus  L.)  from  a  small 
meso-oligotrophic  lake  in  Tyrol,  Austria.  A  basic 
pattern  of  ontogenetic  shifts  of  resource  use  is 
postulated  for  the  first  weeks  after  hatching,  con- 
sisting of  the  sequence:  phytoplankton  -  rotifers  - 
crustaceans  -  chironomid  larvae.  However,  there 
are  several  variations  to  this  general  theme.  Diet 
overlap  is  of  about  the  same  magnitude  between 
representatives  of  different  species  or  different  co- 
horts, and  between  members  of  schools  belonging 
to  one  cohort.  This  points  to  the  importance  of 
random  food  selection  in  all  larvae  and  juveniles 
during  this  phase  of  life.  Prey  size  is  a  very  poor 
predictor  of  food  choice  by  young  cyprinids,  but 
there  is  greater  similarity  in  diet  between  the  larger 
juveniles  than  between  the  smaller  larvae,  irrespec- 
tive of  whether  the  fish  compared  represent  differ- 
ent species,  different  cohorts  or  are  members  of 
homogeneous  groups.  The  lack  of  correlation  be- 
tween prey  size  and  predator  size  may  be  explained 
by  assuming  that  out  of  a  limited  range  of  available 
prey  size  the  fish  always  'try'  to  include  in  their 
diet  also  the  largest  items  they  are  able  to  swallow. 
This  would  be  a  good  strategy  considering  that 
growth  rates  are  positively  correlated  with  food 
size.  One  clearcut  interspecific  difference  in  re- 
source use  may  be  noted:  The  larvae  of  L.  cepha- 
lus are  distinguished  from  those  of  the  other  two 
species  by  the  absence  of  rotifers  and  naupln  in 
their  diet,  and  by  their  greater  ability  to  handle 
both  adult  copepods  and  chironomid  larvae.  (Au- 
thor's abstract) 
W87-07173 


FEEDING  OF  TROPICAL  FRESHWATER 
FISHES:  SEASONALITY  IN  RESOURCE 
AVAILABILITY  AND  RESOURCE  USE, 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology. 
A.  Prejs,  and  K.  Prejs. 

Oecologia  OECOBX,  Vol.  71,  No.  3,  p  397-404, 
February  1987.  4  fig,  7  tab,  25  ref. 

Descriptors:  'Diets,  'Food  habits,  'Seasonal  varia- 
tion, Invertebrates,  Algae,  Predation,  Fish,  Re- 
source use. 

Food  resources  in  the  environment  and  in  the  diets 
of  small  fish  inhabiting  two  water  bodies  in  a 
tropical  savanna  were  studied  during  both  wet  and 
dry  seasons.  During  the  wet  season  (high  water, 
abundant  food)  most  fish  species  in  both  habitats 
fed  predominantly  on  vegetation-dwelling  inverte- 
brates. Most  fish  species  switched  to  alternative 
foods  (algae  and  detritus)  following  the  drastic 
decline  in  invertebrate  food  available  towards  the 
end  of  the  dry  season.  In  one  habitat,  this  change  in 
diet  was  accompanied  by  an  increase  in  the  volume 
of  food  intake.  In  the  second  habitat,  only  two 
larger  species  foraged  intensively,  while  smaller 
species  showed  low  food  intake  or  almost  ceased 
feeding.  These  differences  may  be  explained  by  the 
high  risk  of  predation  for  small  fish  in  the  second 
habitat.  Dietary  overlaps  among  fish  species  were 
high  at  the  end  of  the  dry  season  and  moderate  in 
the  wet  season.  However,  critical  analysis  of  such 
factors  as  food  abundance,  the  size  and  number  of 
shared  prey,  and  diet  breadth  showed  that  all 
significant  overlaps  were  ecologically  unimportant 
i.e.  there  was  only  weak  competition  for  food. 
(Author's  abstract) 
W87-07174 


DIET  SPECTRA  AND  RESOURCE  PARTI- 
TIONING IN  THE  LARVAE  AND  JUVENILES 
OF  THREE  SPECIES  AND  SIX  COHORTS  OF 
CYPRINIDS  FROM  A  SUBALPINE  LAKE, 

Innsbruck  Univ.  (Austria).  Inst,  fuer  Zoologie. 
W.  Mark,  R.  Hofer,  and  W.  Wieser. 
Oecologia  OECOBX,  Vol.  71,  No.  3,  p  388-396, 
February    1987.   3   fig,   5   tab,   27   ref.   Fonds  zur 
Forderung  der  Wissenschaftlichen  Forschung  in 
Osterreich  Project  S-35/04. 

Descriptors:  'Diets,  'Limnology,  'Food  habits, 
•Cyprinids,  'Subalpine  lakes,  'Larvae,  Austria, 
Phytoplankton,  Rotifers,  Crustaceans,  Chirono- 
mids,  Predation,  Growth. 

Diet  composition  based  on  gut  analyses  was  stud- 
ied in  larvae  and  juveniles  belonging  to  six  (out  of 


COMPARISON  OF  STOCHASTIC  AND  DE- 
TERMINISTIC DYNAMIC  PROGRAMMING 
FOR  RESERVOIR  OPERATING  RULE  GEN- 
ERATION, 

Polytechnic  Inst,  of  New  York,  Brooklyn.  Dept.  of 

Civil  and  Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  6A. 
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PREDICTING  BASEFLOW  ALKALINITY  AS 
AN  INDEX  TO  EPISODIC  STREAM  ACIDIFI- 
CATION AND  FISH  PRESENCE, 

Pennsylvania  State  Univ.,  University  Park. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-07I78 
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RELATIONSHIP  OF  WATER  QUALITY  AND 
FISH  OCCURRENCE  TO  SOILS  AND  GEOLO- 
GY IN  AN  AREA  OF  HIGH  HYDROGEN  AND 
SULFATE  ION  DEPOSITION, 

Pennsylvania  State  Univ.,  University  Park. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-07179 


CALCIUM  CARBONATE  PRECIPITATION 
AND  TURBIDITY  MEASUREMENTS  IN 
OTISCO  LAKE,  NEW  YORK, 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 
S.  W.  Effler,  and  D.  L.  Johnson. 
Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
1,  p  73-79,  February   1987.   5  fig,    1   tab,   19  ref. 

Descriptors:  'Chemical  precipitation,  *Calcium 
carbonate,  'Whiting,  'Turbidity,  'Alkaline  lakes, 
•Otisco  Lake,  Acidification,  Water  quality,  Water 
treatment.  Lakes,  Reservoirs,  New  York. 

Calcium  carbonate  precipitate,  known  as  'whiting,' 
forms  in  a  large  number  of  hard  water  lakes  and 
reservoirs,  and  thus  contributes  to  turbidity  meas- 
urements in  these  systems.  Here  we  document  the 
occurrence  of  'whitings,'  and  the  associated  impact 
on  turbidity,  in  Otisco  Lake,  New  York.  A  simple, 
potentially  broadly  applicable  technique,  measure- 
ment of  turbidity  before  and  after  acidification, 
successfully  quantified  this  component  of  turbidity 
in  the  lake.  Calcium  carbonate  represented  32  per- 
cent of  the  turbidity  in  the  upper  waters  of  Otisco 
Lake  for  a  three-month  period,  and  at  times  was  as 
much  as  70  percent.  Routine  monitoring  of  this 
component  of  turbidity  in  raw  water  sources, 
where  it  is  significant,  should  provide  insight  into 
water  quality  management  and  treatment  plant  op- 
erations. (Author's  abstract) 
W87-07182 


GREAT  LAKES  POLICIES  AND  HYDROS- 
PHERIC  AND  ATMOSPHERIC  RESEARCH 
NEEDS, 

Illinois  State  Water  Survey  Div.,  Champaign.  Cli- 
matology and  Meteorology  Section. 
For  primary  bibliographic  entry  see  Field  6B. 
W87-07200 


ARSENIC,  ANTIMONY  AND  SELENIUM  SPE- 
CIATION  DURING  A  SPRING  PHYTOPLANK- 
TON  BLOOM  IN  A  CLOSED  EXPERIMENTAL 
ECOSYSTEM, 

Southampton  Univ.  (England).  Dept.  of  Chemis- 
try. 

S.  C.  Apte,  A.  G.  Howard,  R.  J.  Morris,  and  M.  J. 
McCartney. 

Marine  Chemistry  MRCHBD,  Vol.  20,  No.  2,  p 
119-130,  November  1986.  6  fig,  2  tab,  22  ref 

Descriptors:  'Eutrophication,  'Arsenic,  'Antimo- 
ny, 'Selenium,  'Diatoms,  'Phytoplankton,  'Lim- 
nology, Speciation,  Blooms,  Heavy  metals,  Ions, 
Nutrients,  Biomethylation,  Scotland. 

A  study  was  made  of  the  effects  of  a  spring  diatom 
bloom  on  the  levels  and  speciation  of  dissolved 
arsenic,  antimony  and  selenium  in  the  water  en- 
closed in  an  experimental  ecosystem  moored  in 
Loch  Ewe  (NW  Scotland).  Primary  productivity 
resulted  in  severe  depletion  of  phosphate  and  sili- 
cate in  the  bag,  but  had  little  effect  on  the  levels 
and  speciation  of  arsenic  and  antimony.  Calcula- 
tions based  on  phosphate  depletion  data  strongly 
suggest  that  the  field  diatom  population  present 
during  the  experiment  was  capable  of  some  degree 
of  discrimination  between  phosphate  and  arsenate 
ions.  Whilst  biomethylation  of  arsenic  was  not 
observed  in  the  upper  region  of  the  bag,  where  the 
phytoplankton  population  was  at  its  greatest,  the 
methylated  form  accounted  for  64%  of  the  dis- 
solved arsenic  at  the  base  of  the  bag.  In  this  region, 
however,  the  total  dissolved  arsenic  levels  were 
not  higher  than  in  the  rest  of  the  bag,  suggesting 
microbial  methylation  of  dissolved  arsenic  rather 
than  the  release  of  methylated  arsenic  from  decay- 
ing phytoplankton.  Total  dissolved  selenium  and 
selenium(IV)  showed  some  evidence  of  depletion 
during  the  development  of  the  phytoplankton 
bloom,  in  support  of  previous  observations  of  pref- 
erential selenite  assimilation.   (Author's   abstract) 


W87-07217 


POPULATION  DYNAMICS  AND  SECONDARY 
PRODUCTION  IN  AN  ESTUARINE  POPULA- 
TION OF  NEPHTYS  HOMBERGII  (POLY- 
CHAETA:  NEPHTYIDAE), 

Southampton  Univ.  (England).  Dept.  of  Oceanog- 
raphy. 
For  primary  bibliographic  entry  see  Field  5E. 
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EVALUATION  OF  METHODS  FOR  SAM- 
PLING VEGETATION  AND  DELINEATING 
WETLANDS  TRANSITION  ZONES  IN  COAST- 
AL WEST-CENTRAL  FLORIDA,  JANUARY 
1979-MAY  1981, 

Environmental  Science  and  Engineering,  Inc., 
Gainesville,  FL. 

For  primary  bibliographic  entry  see  Field  7B. 
W87-07300 


RESERVOIR  SYSTEM  ANALYSIS  FOR 
WATER  QUALITY, 

J.  H.  Duke,  D.  J.  Smith,  and  R.  G.  Willey. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia,  22161,  as  AD-A145 
680,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Army  Engineer  Technical  Paper  No.  99, 
August  1984.  30  p,  5  fig,  1  tab,  30  ref. 

Descriptors:  'Reservoir  operation,  'Water  quality, 
'Computer  models,  'Model  studies,  Reservoirs, 
Algorithms,  Water  temperature,  Oxygen. 

A  reservoir  system  analysis  computer  model  has 
been  recently  developed  with  the  capability  to 
simulate  up  to  10  reservoirs,  30  control  points  and 
8  water  quality  parameters.  With  this  model  the 
user  can  evaluate  a  'best'  system  operation  analysis 
for  multipurpose  reservoir  regulation  to  obtain 
target  water  quality  conditions  at  user  specified 
control  points.  The  model  uses  a  linear  program- 
ming algorithm  to  evaluate  the  'best'  system  oper- 
ation among  all  the  reservoirs  and  a  nonlinear 
routine  for  operation  of  multilevel  intakes  at  any 
one  reservoirs  in  the  system.  The  user  may  select 
to  operate  the  system  for  a  balanced  reservoir  pool 
operation  and  its  associated  water  quality  or  to 
allow  for  a  modified  for  distribution  between  reser- 
voirs to  improve  the  water  quality  operation.  The 
water  quality  routines  are  capable  of  analyzing 
water  temperature  and  up  to  three  conservative 
and  three  nonconservative  constituents.  If  at  least 
one  of  the  nonconservative  constituents  is  an 
oxygen  demanding  parameter,  dissolved  oxygen 
can  also  be  analyzed.  (Author's  abstract) 
W87-07304 


MULTISPECTRAL  REMOTE  SENSING  OF 
INLAND  WETLANDS  IN  SOUTH  CAROLINA: 
SELECTING  THE  APPROPRIATE  SENSOR, 

South  Carolina  Univ.,  Columbia.  Dept.  of  Geogra- 
phy. 
For  primary  bibliographic  entry  see  Field  7B. 

W87-07307 


VARIATIONS  OF  15N  NATURAL  ABUN- 
DANCE OF  SUSPENDED  ORGANIC  MATTER 
IN  SHALLOW  OCEANIC  WATERS, 

Tokyo  Univ.  (Japan).  Ocean  Research  Inst. 
For  primary  bibliographic  entry  see  Field  2K. 
W87-07372 


MASS    BALANCE    MODELING    OF    HEAVY 
METALS  IN  SAGINAW  BAY,  LAKE  HURON, 

Environmental  Research  Lab.-Duluth,  Grosse  He, 

MI.  Large  Lakes  Research  Station. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07418 


COASTAL  WETLANDS. 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1986. 
286  p.  Edited  by  Harold  H.  Prince,  and  Frank  M. 
DTtri. 

Descriptors:  'Limnology,  'Coastal  marshes,  'Wet- 
lands, 'Conferences,  'Michigan,  'Great  Lakes,  In- 


Lakes — Group  2H 

formation  exchange,  Water  level,  Ecosystem,  Re- 
search priorities. 

This  book  represents  the  proceedings  of  the  first 
'Great  Lakes  Coastal  Wetlands  Colloquium'  (No- 
vember 5-7,  1984,  East  Lansing,  MI).  The  theme 
was  'Natural  and  Manipulated  Water  Levels  in 
Great  Lakes  Wetlands'.  This  material  constitutes 
both  Great  Lakes  wetlands  and  the  state  of  under- 
standing about  them.  It  is  intended  to  provide 
fisheries  and  wildlife  biologists,  ecologists,  aquatic 
resource  managers  and  planners  and  environmental 
scientists  information  about  the  coastal  wetlands. 
Objectives  of  the  colloquium  were:  (1)  to  provide  a 
forum  for  the  exchange  of  current  information  on 
Great  Lakes  coastal  wetlands,  relating  in  particular 
to  water  levels;  (2)  to  establish  a  network  of  wet- 
land ecologists  and  managers  in  the  Great  Lakes 
region;  (3)  to  publish  an  integrative  set  of  invited 
and  contributed  papers  on  Great  Lakes  coastal 
wetlands;  and  (4)  to  develop  a  set  of  research 
priorities  for  Great  Lakes  wetlands  as  a  base  for 
future  research.  (See  also  W87-07432  thru  W87- 
07447)  (Lantz-PTT) 
W87-07431 


EFFECTS  OF  WATER  LEVEL  FLUCTUATIONS 
ON  GREAT  LAKES  COASTAL  MARSHES, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Zo- 
ology. 

T.  M.  Burton. 

IN:  Coastal  Wetlands,  Lewis  Publishers,  Chelsea, 
Michigan.  1985.  p  3-13,  1  fig,  18  ref.  NOAA  Grant 
R/CW-5. 

Descriptors:  'Limnology,  'Wetlands,  'Water  level 
fluctuations,  'Coastal  marshes,  'Ecological  effects, 
'Great  Lakes,  Nutrients,  Marshes,  Ecosystems, 
Aquatic  plants,  Productivity. 

Many  of  the  wetlands  within  the  Great  Lakes 
Basin  have  already  been  converted  to  other  uses. 
For  example,  47%  or  7.5  of  16  million  ha  of 
wetlands  had  been  destroyed  in  Michigan,  Minne- 
sota and  Wisconsin  by  1980.  These  three  states 
account  for  77%  of  the  total  wetland  areas  in 
glaciated  regions  of  the  United  States.  Most  of 
these  wetlands  are  inland  with  only  a  small  per- 
centage classified  as  coastal  wetlands.  For  exam- 
ple, 3.3%  of  Michigan's  1.3  million  ha  or  42,840  ha 
were  classified  as  coastal  wetlands.  These  wetlands 
are  often  considered  to  be  modulators  of  events 
between  land  and  water.  Some  of  the  fluctuations 
ascribed  to  them  include:  (1)  acting  as  a  natural 
filter  to  protect  the  water  quality  of  the  Great 
Lakes  from  nutrients  and  toxic  materials;  (2)  acting 
as  flood  storage  areas  to  reduce  the  magnitude  of 
flood  damage;  (3)  acting  as  areas  of  concentrated 
primary  and  secondary  production  which  may 
serve  as  food  chain  support  for  near-shore  Great 
Lakes  communities;  (4)  acting  as  recharge  areas  for 
groundwater;  and  (5)  serving  as  habitat  and/or 
nursery  areas  for  fish,,  mammals,  game  and  non- 
game  birds  as  well  as  invertebrates  and  ectother- 
mic  vertebrates.  The  present  7-10  year  cycle  of 
water  level  fluctuation  results  in  low  periods  in 
lake  level  which  are  about  1.75  m  lower  than  the 
high.  The  difference  between  low  and  high  water 
can  have  profound  effects  on  the  plant  communi- 
ties of  coastal  marshes.  At  low  water  levels,  open 
water  decreases  from  almost  50%  of  wetland  area 
to  about  15%.  At  high  water  levels  near  177  m  in 
1975,  much  of  the  area  of  the  marsh  was  occupied 
by  open  water/submergent  vegetation  or  emergent 
vegetation.  As  water  level  increases,  inundated 
areas  will  support  considerable  emergent  and/or 
submergent  productivity  including  the  associated 
epiphytic  plant  productivity.  As  this  material  rap- 
idly decomposes,  the  overlying  water  dissolved 
oxygen  concentrations  will  decrease,  especially  in 
winter  when  oxygen  production  by  plant  photo- 
synthesis is  limited.  Alternate  fluctuations  in  water 
level  in  marshes  could  result  in  a  situation  analo- 
gous to  that  resulting  from  seasonal  re-oxygenation 
of  bottom  waters  in  dimictic  eutrophic  lakes.  Litter 
accumulation  was  greatest  under  lowest  water  con- 
ditions due  to  known  slower  decomposition  rates 
in  sedge  meadows.  The  impact  of  water  level 
changes  on  some  bird  and  mammal  populations  has 
been  well  documented  for  inland  emergent 
marshes.  Few  such  data  are  available  for  the  Great 
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Lakes,  and  almost  no  data  are  available  for  fish 
populations.    (See   also   W87-07431)   (Lantz-PTT) 

W87-07432 


ENVIRONMENTAL  INFLUENCES  ON  THE 
DISTRIBUTION  AND  COMPOSITION  OF 
WETLANDS  IN  THE  GREAT  LAKES  BASIN, 

State  Univ.  of  New  York  Coll.  of  Environmental 

Science  and  Forestry,  Syracuse. 

J.  W.  Gets. 

IN:  Coastal  Wetlands,  Lewis  Publishers,  Chelsea, 

Michigan.  1985.  p  15-31,  3  fig,  23  ref. 

Descriptors:  'Limnology,  'Coastal  marshes, 
•Great  Lakes,  'Wetlands,  'Distribution  analysis, 
Environmental  effects,  Lagoons,  Islands,  Seasonal 
variation,  Snowpack,  Ice,  Water  level,  Shoals. 

Wetlands  are  land-water  systems  which  character- 
ize shoreline  interfaces  of  most  water  bodies.  Wet- 
lands are  lands  where  'the  water  table  is  at,  near,  or 
above  the  land  surface  long  enough  to  promote  the 
formation  of  hydric  soils  or  support  the  growth  of 
hydrophytes'.  The  deep  water  end  of  the  continu- 
um is  marked  by  the  growth  limit  of  emergent 
macrophytes.  It  grades  into  'deep-water  habitats', 
which  are  dominated  by  submerged  aquatic  macro- 
phytes. The  upland  limit  is  exceeded  when  soils  are 
no  longer  'hydric'  in  classification,  and  the  pre- 
dominating vegetation  is  terrestrial  rather  than  hy- 
drophytic.  Studies  along  the  eastern  shoreline  of 
Lake  Ontario  and  the  St.  Lawrence  River  have 
emphasized  the  continuity  of  physical  environmen- 
tal conditions  and  the  intergradation  of  dominant 
plant  species  between  adjacent  wetland  and  shal- 
low-water littoral  systems.  Consequently,  a  'wet- 
lands continuum'  dominated  by  aquatic  macro- 
phytes, both  submerged  and  emergent,  is  consid- 
ered to  represent  an  ecologically  useful  concept. 
This  continuum  spans  a  range  of  environments 
from  the  deep  water  limit  of  submerged  aquatic 
macrophytes  to  the  upland  contact.  The  practical 
delineation  of  'wetlands'  and  'deep-water  habitats' 
according  to  the  occurrence  of  emergent  hydro- 
phytes is  not  seen  to  be  at  variance  with  this 
concept.  Four  broad  categories  of  wetland  systems 
are  presented:  (1)  barrier  and  lagoon  systems;  (2) 
embayed  wetlands;  (3)  streamside  wetlands;  and  (4) 
island  and  school  systems.  The  effects  upon  the 
hydrologic  regime  of  seasonal  variation,  water 
level,  snowpack  and  ice  are  discussed.  (See  also 
W87-07431)  (Lantz-PTT) 
W87-07433 


VEGETATION  DYNAMICS,  BURIED  SEEDS, 
AND  WATER  LEVEL  FLUCTUATIONS  ON 
THE  SHORELINES  OF  THE  GREAT  LAKES, 

Ottawa  Univ.  (Ontario).  Dept.  of  Biology. 

P.  A.  Keddy,  and  A.  A.  Reznicek. 

IN:  Coastal  Wetlands,  Lewis  Publishers,  Chelsea, 

Michigan.  1985.  p  33-58,  5  fig,  2  tab,  53  ref. 

Descriptors:  'Limnology,  'Great  Lakes,  'Coastal 
marshes,  'Water  level  fluctuations,  'Wetlands, 
•Vegetation,  Aquatic  plants,  Water  level,  Ecosys- 
tems. 

The  existing  shoreline  vegetation  of  the  Great 
Lakes  Depends  upon  regular  fluctuation  in  water 
levels.  Fluctuating  water  levels  not  only  increase 
the  area  of  shoreline  vegetation,  but  increase  the 
diversity  of  vegetation  types  and  plant  species. 
High  water  periods  prevent  woody  vegetation  and 
terrestrial  species  from  occupying  sites  close  to  the 
water  and  temporarily  change  the  vegetation  from 
wet  meadow  to  emergent  species,  or  from  emer- 
gent species  to  floating-leaved  and  submersed  spe- 
cies. High  water  period  also  kill  dominant  species 
such  as  cattails  (Typha  spp.)  which  might  other- 
wise form  extensive  monocultures.  Low  water  pe- 
riods allow  many  mud  flat  annuals,  meadow  and 
emergent  marsh  species  to  regenerate  from  buried 
seeds.  It  appears  that  buried  seed  reserves  on  lake- 
shores  have  higher  densities  than  marshes  and  are 
more  shallow.  Any  stabilization  of  water  levels 
would  likely  reduce  marsh  area,  vegetation  diversi- 
ty and  plant  species  diversity.  Priorities  for  future 
research  are:  (1)  classification  of  major  vegetation 
types;  (2)  establishment  of  permanent  quadrats  to 
monitor  changes  in  species  composition  with  fluc- 
tuating  water   levels;   (3)  survey   of  buried   seed 


reserves  in  different  vegetative  types  of  the  Great 
Lakes;  (4)  comparative  studies  of  flooding  toler- 
ance for  at  least  the  dominants  found  in  wetlands, 
with  particular  emphasis  on  the  depth  and  duration 
of  flooding  required  to  cause  death;  (5)  investiga- 
tion of  the  potential  interaction  between  high 
water  levels,  woody  plants  and  the  landward  limits 
of  marsh  vegetation;  (6)  use  of  1-4  to  describe 
cyclic  changes  in  vegetation,  in  order  to  predict 
vegetation  responses  to  different  water  levels;  (7) 
use  of  1-5  to  predict  potential  changes  in  area  of 
wetlands  (or  of  specific  wetland  types)  if  water 
level  fluctuations  are  increased  or  decreased;  and 
(8)  investigation  of  effects  of  seasonal  water  level 
fluctuations  upon  vegetation  diversity.  (See  also 
W87-07431)  (Lantz-PTT) 
W87-07434 


PRELIMINARY  OBSERVATIONS  ON  THE 
SEICHE-INDUCED  FLUX  OF  CARBON,  NI- 
TROGEN AND  PHOSPHORUS  IN  A  GREAT 
LAKES  COASTAL  MARSH, 

Wisconsin  Univ. -Green  Bay. 

P.  E.  Sager,  S.  Richman,  H.  J.  Harris,  and  G. 

Fewless. 

IN:  Coastal  Wetlands,  Lewis  Publishers,  Chelsea, 

Michigan.  1985.  p  59-68,  4  fig,  8  ref. 

Descriptors:  'Limnology,  'Wetlands,  'Seiches, 
'Cycling  nutrients,  'Carbon,  'Nitrogen,  'Phos- 
phorus, 'Coastal  marshes,  'Great  Lakes,  'Green 
Bay,  'Wisconsin,  Outwelling,  Marshes,  Nutrients, 
Water  level  fluctuations,  Zooplankton. 

The  exchange  of  inorganic  and  organic  materials 
between  wetlands  and  adjacent  waters  has  been 
studied  extensively  in  saltwater  systems.  Investiga- 
tions on  freshwater  marshes  have  also  been  made; 
however,  few  such  systems  lend  themselves  to  flux 
measurements  of  the  type  made  on  estuarine  salt 
marshes.  Hence,  much  of  what  is  understood  about 
nutrient  dynamics  in  coastal  marshes  comes  from 
salt  marsh  studies  where  a  more  extensive  litera- 
ture has  accumulated.  Recent  reviews  suggest  that 
the  long  standing  paradigm  of  outwelling  of  bio- 
logically important  substances,  dissolved  and  par- 
ticulate, from  coastal  marshes  cannot  be  supported. 
A  variety  of  physical  factors  including  the  geo- 
morphology  of  the  marsh  drainage,  the  areas  of 
marsh  and  adjacent  coastal  waters  and  the  magni- 
tude of  the  water  flux  appear  to  be  important 
determinants  of  whether  specific  wetlands  show 
significant  export  or  import  of  dissolved  or  particu- 
late  substances.    Previous   studies   observed   that 
coastal  marshes  appear  to  annually  export  both 
dissolved  and  particulate  organic  carbon,  dissolved 
organic  nitrogen  and  dissolved  phosphorus.  The 
potential  significance  of  these  exports  is  suggested 
to  be  a  function  of  the  relative  sizes  of  marsh  and 
coastal  water  systems;  yet  in  general  and  based  on 
a  variety  of  study  areas,  the  magnitudes  of  the 
exports  do  not  appear  to  have  great  biological 
importance   in   the  adjacent  waters.   The  coastal 
marshes  in  Green  Bay  offer  an  opportunity  to  test 
in  a  freshwater  system  the  paradigm  arising  from 
salt  marsh  studies  and  to  determine  the  contribu- 
tion, if  any,  these  coastal  marshes  make  to  the 
lacustrine  ecosystem.  This  paper  is  a  preliminary 
report  on  a  study  of  a  segment  of  Peter's  Marsh  on 
lower  Green  Bay.  The  study  was  initiated  in  June, 
1983.  The  object  of  the  investigation  is  to  assess 
the  flux  of  carbon,  nitrogen  and  phosphorus  be- 
tween the  marsh  and  the  waters  of  Green  Bay  and 
determine  the  potential  value  of  exported  particu- 
lates for  filter-feeding  zooplankton  species  of  the 
adjacent  open  waters.  The  study  was  designed  to 
take  advantage  of  periodic  water  level  fluctuations 
associated  with  a  standing  wave  or  surface  seiche 
in   the   bay.   (See   also   W87-07431)   (Lantz-PTT) 
W87-07435 


NUTRIENT   CYCLING   BY   WETLANDS   AND 
POSSIBLE  EFFECTS  OF  WATER  LEVELS, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 
D.  L.  King. 

IN:  Coastal  Wetlands,  Lewis  Publishers,  Chelsea, 
Michigan.  1985.  p  69-86,  5  fig,  39  ref. 

Descriptors:     'Limnology,     'Cycling     nutrients, 
•Wetlands,  'Water  levels,  Heterogeneity,  Seasonal 


variation,  Nutrients,  Photosynthesis,  Plankton, 
Aquatic  plants,  Nitrogen,  Hydrogen  ion  concentra- 
tion, Ammonia,  Phosphorus 

Wetlands    are:    (1)    an    extremely    heterogeneous 
group  of  systems  across  the  face  of  this  planet  and 
even  over  the  extent  of  North  America;  (2)  they 
are  pulse-fed  on  temporal  cycles  which  are  neither 
regular  in  occurrence  nor  volume,  nor  do  these 
pulses  uniformly  impact  the  recipient  wetlands;  (3) 
each  individual  wetland  is  spatially  heterogeneous 
in  respect  to  physical  factors  such  as  water  regime, 
substrate   type   and   nutrient   chemistry  and   such 
biological  factors  as  species  and  community  distri- 
bution and  relative  biological  activity;  and  (4)  be- 
tween wetlands,  there  is  seasonal  variation  in  such 
critical  physical  factors  as  climatology  and  hydrol- 
ogy and  biological  factors  as  production  rates  and 
standing  crop.  Depending  on  where  and  when  data 
are  collected  from  wetlands,  information  can  be 
accumulated  which  indicates  that  any  given  wet- 
land is  either  a  sink  or  a  source  for  almost  any 
nutrient.  But,  even  in  a  single  season,  there  will  be 
a  large  variability  in  nutrient  flux  in  most  wetlands. 
Photosynthesis  by  the  mix  of  submerged,  emer- 
gent,  planktonic   and   periphytic   plants  increases 
both  the  dissolved  and  particulate  organic  content 
of  the  wetland.  Increased  supply  of  energy-rich 
organics  allows  accelerated  respiratory  activity  in 
the  warming  increasing  the  transformation  rate  of 
nitrogen   from  one  chemical   species  to  another. 
Increased  water  detention  time  increases  the  prob- 
ability of  establishing  sufficiently  reducing  condi- 
tions to  allow  denitrification  and  the  loss  of  nitro- 
gen to  the  atmosphere.  Decreased  water  flow  rate 
through   a   wetland   also   is   accompanied   by   in- 
creased photosynthetic  carbon  extraction  from  the 
alkalinity  and  the  concomitant  rise  in  pH.  This  pH 
rise  can  lead  to  rapid  losses  of  ammonia  to  the 
atmosphere.  Phosphorus  dynamics  in  wetlands  are 
complex,  and  involve  a  variety  of  shifts  in  chemi- 
cal equilibria,  precipitation  kinetics  and  a  variety  of 
biological  interactions.  Much  of  the  dynamics  of 
phosphorus  can  be  traced  to  interactions  between 
plant  activity  and  hydrology  and  type  and  amount 
of  sediments  added  to  the  wetland.  (Seealso  W87- 
07431)  (Lantz-PTT) 
W87-07436 


AVIAN  WETLAND  HABITAT  FUNCTIONS  AF- 
FECTED BY  WATER  LEVEL  FLUCTUATIONS, 

Long  Point  Bird  Observatory,  Port  Rowan  (Ontar- 
io). 

M.  K.  McNicholl. 

IN-  Coastal  Wetlands,  Lewis  Publishers,  Chelsea, 
Michigan.  1985.  p  87-98,  38  ref. 

Descriptors:  'Limnology,  'Great  Lakes,  'Food 
habits,  'Birds,  'Wetlands,  'Water  level  fluctua- 
tions, Ecosystems,  Ecological  effects,  Nesting,  Mi- 
gration, Water  level,  Marshes. 

Wetlands  provide  feeding  habitat  for  a  wide  varie- 
ty of  birds  year  round  and  seasonal  habitats  for 
nesting,  moulting,  migration  stop-over  sites,  and 
wintering  sites.  Effects  on  birds  of  fluctuations  in 
water  levels  on  suitability  of  a  particular  wetland 
for  feeding  will  be  manifest  primarily  through  ef- 
fects on  the  food  supply  or  even  less  directly 
through  effects  on  the  habitat  used  by  the  food 
organism(s)  in  question.  Species  nesting  in  highly 
stable  habitats  will  generally  be  less  affected  by 
fluctuations  in  water  level,  but  those  likely  to  be 
affected  have  evolved  a  wide  array  by  adaptations 
to  frequent  change.  Migration  and  wintering  site 
fidelity  may  be  more  important  than  previously 
realized,  and  the  suitability  of  sites  could  be  pro- 
foundly influenced  by  changes  in  water  levels.  In 
spite  of  the  fact  that  most  is  known  about  nesting 
birds,  there  are  still  relatively  few  studies  of  bird 
communities  in  wetlands  over  long  periods  of  time, 
and  long-term  effects  of  water  fluctuations  on  birds 
therein  can  be  predicted  only  at  a  generalized  level 
until  such  studies  are  done.  At  the  species  level, 
the  basic  breeding  biology  of  most  species  of  marsh 
bird  remains  to  be  sorted  out,  the  red-winged 
blackbird  and  some  ducks  being  the  only  species 
for  which  many  studies  are  available  to  date. 
Should  water  level  fluctuations  be  found  to  be 
affecting  birds  in  the  Great  Lakes  area  adversely, 
experiments  on   remedial   measures  such   as  nest 
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platforms  would  be  advised.  (See  also  W87-07431) 
(Lantz-PTT) 

W87-07437 


AVIAN  COMMUNITIES  IN  CONTROLLED 
AND  UNCONTROLLED  GREAT  LAKES  WET- 
LANDS, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 
H.  H.  Pnnce. 

IN:  Coastal  Wetlands,  Lewis  Publishers,  Chelsea, 
Michigan.    1985.  p  99-119,  2  fig,   13  tab,   11   ref. 

Descriptors:  'Limnology,  *Birds,  'Great  Lakes, 
•Wetlands,  Monitoring,  Water  level  fluctuations, 
Marsh  wren,  Red-winged  blackbird,  Marshes,  Eco- 
systems, Aquatic  plants,  Species  composition. 

Avian  activities  on  four  47  ha  to  200  ha  wetland 
study  areas  were  monitored  over  a  four-year 
period.  Two  of  the  areas  were  diked  so  water 
levels  could  be  controlled  while  the  other  two 
were  subject  to  natural  water  level  fluctuations. 
Nests  of  twenty  species  of  birds  were  located  in 
the  study  areas  with  eight  species  being  well  dis- 
tributed. Red-winged  blackbirds  (Agelaius  phoen- 
iucesus)  and  marsh  wren  (Cistothorus  palustris) 
were  the  most  common  species.  Both  nest  density 
and  number  of  species  increased  as  the  percentage 
of  open  water  decreased  in  the  wetlands.  Wetland 
study  areas  with  poorly  developed  communities  of 
submersed  plants  did  not  have  as  many  species 
nesting  and  had  more  herons  present  in  late 
summer  compared  to  areas  with  well  developed 
submersed  plant  communities.  Rails  responded  to 
taped  calls  throughout  the  summer,  and  this  tech- 
nique may  be  useful  for  evaluating  abundance  of 
birds  and  productivity.  (See  also  W87-07431)  (Au- 
thor's abstract) 
W87-07438 


RELATIONSHIPS  OF  WATER  LEVEL  FLUC- 
TUATIONS AND  FISH, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 
C.  R.  Liston,  and  S.  Chubb. 

IN:  Coastal  Wetlands,  Lewis  Publishers,  Chelsea, 
Michigan.   1985.  p   121-140,  6  fig,   1   tab,  48  ref. 

Descriptors:  *Limnology,  fluctuations,  *Fish,  ♦Ec- 
ological effects,  *Great  Lakes,  *  Wetlands,  Produc- 
tivity, Nutrients,  Aquatic  plants,  Water  level, 
Lakes,  Channels,  Pike,  Sunfish,  Coastal  marshes, 
Spawning,  Hatching. 

Abnormally  high  water  levels  during  spring  may 
have  significant  effects,  such  as:  (1)  shoreline  ter- 
restrial vegetation  is  flooded  which  initiates  dying 
and  decomposition  and  subsequent  release  of  nutri- 
ents, thus  increasing  the  water  productivity;  (2) 
fish  food  organisms  such  as  insects  and  earthworms 
are  quickly  added  to  the  water;  (3)  new  cover  and 
habitat  for  shoreline  fish  species  is  added;  and  (4) 
an  area  of  water  is  created  that  is  sparsely  populat- 
ed with  fish,  which  should  stimulate  reproduction 
and  growth  as  fish  attempt  to  fill  the  'void'.  Cer- 
tain species  of  fish,  especially  largemouth  bass,  do 
best  when  water  level  increases  occur  immediately 
before,  during,  and  for  a  short  time  following  the 
spawning  and  nursery  period.  Though  long-term 
data  on  standing  stocks  of  fish  in  relation  to  chang- 
ing water  levels  are  rare,  especially  in  the  Great 
Lakes  area,  some  data  from  reservoirs  appear  to 
show  direct  benefits  of  high  water  levels  regarding 
production  of  young-of-the-year  (YOY)  fish.  Brief, 
repetitive  water  level  changes  in  shoreline  wet- 
lands near  commercial  shipping  lanes,  influenced 
by  passing  ships,  have  been  going  on  for  decades. 
Recent  data  show  that  as  much  as  a  70  cm  change 
in  wetland  water  level  may  be  created  by  passing 
vessels  in  channels.  Further,  larval  fishes  and  drift- 
ing invertebrates  may  be  drawn  out  of  the  wet- 
lands during  drawdown  periods.  The  effects  of 
these  frequent  alterations  of  wetlands  on  fish  com- 
munities are  not  well  understood.  It  is  hypoth- 
esized that  not  only  high,  but  stable  spring/early 
summer  water  levels  are  important  to  the 
Pentwater  fish  community,  as  studies  from  reser- 
voirs have  indicated  that  production  of  YOY  sun- 
fish  is  negatively  affected  when  water  levels  fluc- 
tuate during  the  spawning/nursery  periods.  This 


should  also  be  true  for  northern  pike,  a  species 
spawning  in  the  shallowest,  most  vegetated  portion 
of  the  marsh.  Unstable,  fluctuating  water  levels 
may  also  alter  the  composition  of  benthic  macroin- 
vertebrates  in  littoral  zones,  favoring  oligochaetes 
and  chironomids  over  important  prey  groups.  Such 
changes  may  account  for  some  of  the  lower  pro- 
ductivities of  sunfishes  observed  by  other  authors, 
and  may  be  attributable  to  changes  in  substrate, 
specifically  to  the  accumulation  of  silt  and  loss  of 
vascular  macrophytes.  Water  level  fluctuations 
may  also  alter  temperature  regimes  in  littoral 
zones,  thus  influencing  fish  spawning  periods  and 
rates  of  food  production.  (See  also  W87-07431) 
(Lantz-PTT) 
W87-07439 


SIMPLIFIED  COMPUTATION  OF  WETLAND 
VEGETATION  CYCLES, 

Michigan  Univ.,  Ann  Arbor.  Wetlands  Ecosystem 

Research  Group. 

R.  H.  Kadlec,  and  D.  E.  Hammer. 

IN:  Coastal  Wetlands,  Lewis  Publishers,  Chelsea, 

Michigan.    1985.   p   141-157,  4  fig,   5  tab,   10  ref. 

Descriptors:  'Limnology,  *Great  Lakes,  'Wet- 
lands, 'Vegetation,  'Mathematical  studies, 
'Houghton  Lake,  'Biomass,  Nitrogen,  Phospho- 
rus, Roots,  Computer  program,  Seasonal  variation. 

Based  on  data  from  the  Houghton  Lake  Porter 
Ranch  Wetland,  an  accounting  of  biomass,  nitro- 
gen and  phosphorus  is  piesented,  for  the  natural 
stationary  repetitive  state.  The  budgets  for  the 
wetland  are  constructed  from  data  on  ten  compart- 
ments; annual  and  woody  live  biomass,  roots, 
standing  dead,  annual  and  woody  litter,  three  soil 
layers  and  surface  water.  A  simple  set  of  empirical 
rules  for  biomass  behavior  provide  a  reasonable 
description  of  seasonal  variations.  A  simple  com- 
puter program  allows  the  calculation  of  annual 
cycles,  based  on  material  supplies  and  constraints, 
and  the  most  commonly  measured  variables.  (See 
also  W87-07431)  (Author's  abstract) 
W87-07440 


WETLAND  VALUATION:  POLICY  VERSUS 
PERCEPTIONS, 

Eastern  Michigan  Univ.,  Ypsilanti. 

P.  B.  Weber. 

IN:  Coastal  Wetlands,  Lewis  Publishers,  Chelsea, 

Michigan.    1985.  p   159-174,   1   fig,  4  tab,   12  ref. 

Descriptors:  'Model  studies,  'Wetlands,  'Value, 
'Public  policy,  'Cost-benefit  analysis,  Economic 
aspects,  Land  appraisals. 

Traditional  wetland  valuation  strategies  have  been 
based  upon  financial  models  expanded  to  frame 
such  resource  economics  issues  as  valuing  the  im- 
puted cost  of  environmental  policy  alternatives. 
These  cost-benefit  analyses  utilize  present  value 
techniques  to  examine  discounted  cash  flows,  pay- 
back periods  or  profitability  indices  as  a  method  to 
establish  the  comparative  advantage  of  land  use 
alternatives.  Finance-based  models  are  credible 
evaluation  tools  for  investment  alternatives  which 
possess  identifiable  cash  flows  or  streams  of  bene- 
fit. However,  their  applicability  to  land  use  prob- 
lems which  require  estimation  of  social  value 
rather  than  private  value  is  less  than  complete 
because  of  at  least  two  shortcomings:  (1)  tradition- 
al financial  models  offer  no  provision  for  the  meas- 
urement or  estimation  of  affective,  nonmonetary 
values  attached  to  alternative  uses;  and  (2)  the 
comparison  of  benefit  streams  or  returns  on  invest- 
ment are  estimates  of  the  variable  costs  and  returns 
to  the  parcel  in  use,  and  do  not  reflect  the  land 
owner's  perceptions  of  the  worth  of  a  parcel  (as 
distinct  from  its  market  value).  It  is  common 
knowledge  that  property  holders  may  invest  dis- 
proportionate sums  in  a  parcel  relative  to  their 
expected  returns  on  that  investment.  The  attempts 
of  federal  and  state  agencies  to  establish  a  socially 
optimal  balance  of  wetlands  throughout  the  Upper 
Midwest  region  is  but  one  case  in  point.  Cash 
estimates  of  private  landowner  returns  to  wetland 
drainage  included  increased  crop  sales,  decreased 
nuisance  or  avoidance  costs  and  a  component  for 
the  net  influence  of  intangibles.  Increased  crop 
sales  were  estimated  using  a  present  value  algo- 
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rithm  based  upon  discounted  cash  flow.  Extensive 
computations  were  based  on  variable  costs  of  pro- 
duction (not  return  on  land  values).  The  cost- 
benefit  analysis  fails  to  account,  literally,  for 
owned  worth  of  the  land,  in  addition  to  the  poten- 
tial risks  stimulating  interest  in  wetland  drainage. 
One  alternative,  of  course,  would  be  to  simply 
increase  monetary  incentives  gradually  until  par- 
ticipation was  optimal.  However,  such  tactics  tend 
to  elicit  counterstrategies  on  the  part  of  landown- 
ers who  may  attempt  to  estimate  'peak'  payoffs  and 
drive  the  incentives  payment  higher  in  an  artificial 
market.  It  would  be  far  preferable  strategically, 
and  in  terms  of  total  social  cost,  to  assess  an 
adequate  cash  value  for  nonmonetary  consider- 
ations and  shift  the  incentive  structure  in  a  one- 
time adjustment,  rather  than  to  invoke  a  bidding 
posture.  (See  also  W87-07431)  (Lantz-PTT) 
W87-07441 


ONTARIO'S  WETLAND  EVALUATION 
SYSTEM  WITH  REFERENCE  TO  SOME 
GREAT  LAKES  COASTAL  WETLANDS, 

Canadian  Wildlife  Service,  Ottawa  (Ontario). 
E.  Bottomley. 

IN:  Coastal  Wetlands,  Lewis  Publishers,  Chelsea, 
Michigan.    1985.  p   175-185,  3  fig,  3  tab,   13  ref. 

Descriptors:  'Wetlands,  'Ontario,  'Great  Lakes, 
'Coastal  marshes,  'Value,  'Lake  St.  Clair, 
'Second  Marsh,  'Lake  Erie,  'Lake  Ontario,  Land 
appraisal,  Economic  aspects,  Marshes,  Swamps, 
Fens,  Bogs,  Statistical  analysis,  Classification. 

'An  Evaluation  System  for  Wetlands  of  Ontario 
South  of  the  Precambrian  Shelf  was  produced 
jointly  by  Environment  Canada  and  the  Ontario 
Ministry  of  Natural  Resources.  The  evaluation 
system  is  designed  to  numerically  quantify  wetland 
values  to  permit  comparison  of  wetlands  relative  to 
each  other.  The  evaluation  system  is  broad  in 
perspective:  it  can  be  applied  to  four  wetland  types 
--  marshes,  swamps,  fens  and  bogs  -  and  it  encom- 
passes four  categories  of  wetland  values  -  biologi- 
cal, social,  hydrological  and  special  features.  Vig- 
orous field  testing  and  statistical  analysis  of  evalua- 
tion results  showed  that  the  system  is  reproducible, 
and  it  appears  to  produce  a  fairly  accurate  ranking 
of  wetlands.  Marshes,  swamps  and  bogs  scored 
fairly  highly  for  the  Biological  Component;  Social 
Component  scores  covered  a  range  of  values  for 
all  wetland  types;  Hydrological  Component  scores 
for  marshes  were  consistently  low  whereas  bogs 
obtained  much  higher  scores;  and  Special  Features 
Component  scores  were  high  for  many  wetlands 
including  a  large  number  of  marshes.  Wetlands  are 
grouped  into  seven  classes  on  the  basis  of  evalua- 
tion scores,  with  Class  1  and  2  wetlands  being  the 
most  valuable.  Of  the  30  Great  Lakes  coastal  wet- 
lands evaluated  on  Lakes  Ontario,  Erie  and  St. 
Clair,  19  (63%)  were  Class  1  and  2  wetlands,  and 
90%  were  Class  3,  2  or  1.  The  high  performance  of 
these  coastal  wetlands  derives  from  their  strengths 
in  the  Biological  and  Special  Features  Compo- 
nents; Hydrological  Component  scores  were  very 
low.  Details  of  the  scoring  system  are  illustrated 
using  Second  Marsh  (Oshawa,  Ontario)  as  an  ex- 
ample. (See  also  W87-07431)  (Author's  abstract) 
W87-07442 


CHARACTERISTICS  OF  PROVINCIALLY  SIG- 
NIFICANT WETLANDS  AS  ASSESSED  BY  THE 
ONTARIO  WETLAND  EVALUATION 

SYSTEM, 

Ontario  Ministry  of  Natural  Resources,  Toronto. 

Wildlife  Branch. 

V.  Glooschenko. 

IN:  Coastal  Wetlands,  Lewis  Publishers,  Chelsea, 

Michigan.    1985.  p   187-199,  4  fig,  4  tab,  25  ref. 

Descriptors:  'Wetlands,  'Ontario,  'Classification, 
Wildlife,  Biological  properties,  Social  impacts,  Hy- 
drological properties,  Swamps,  Marshes,  Lakes, 
Waterfowl,  Fish. 

Southern  Ontario  wetland  loss  is  associated  with 
an  accompanying  decline  in  wildlife  populations. 
An  evaluation  system  for  wetlands  in  southern 
Ontario  developed  by  the  Ontario  Ministry  of  Nat- 
ural Resources  nd  the  Canadian  Wildlife  Service, 
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Field  2— WATER  CYCLE 
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Environment  Canada  is  being  used  by  the  provin- 
cial government  to  examine  remaining  wetlands. 
Wetlands  are  ranked  by  biological,  social,  hydrolo- 
gical  and  special  features  values.  By  the  end  of 
1984,  700  wetlands  had  been  evaluated  across 
southern  Ontario;  94  wetlands  were  ranked  provin- 
cial^ significant  (Class  1  and  2)  and  84  were 
regionally  significant  (Class  3).  Ranking  of  wet- 
lands will  be  used  in  guidelines  for  wetland  man- 
agement. Characteristics  of  provincially  significant 
wetlands  are  discussed  by  wetland  type  and  phy- 
siographic site  with  reference  to  their  evaluation 
scores.  The  hydrological  component  had  consider- 
able influence  on  the  scores  of  inland  swamps  and 
marshes  while  it  contributed  little  to  scores  for 
lakeshore  wetlands.  The  special  features  compo- 
nent was  very  important  in  determining  class  rank. 
Important  differences  in  special  features  subcom- 
ponent scores  between  swamps  and  marshes  were 
observed;  these  subcomponents  include  breeding 
and  feeding  by  provincially  significant  animals, 
water  cover  for  wildlife,  waterfowl  staging  and 
fish  spawning  and  rearing.  (See  also  W87-07431) 
(Author's  abstract) 
W87-07443 


around  a  wetland,  isolation  from  natural  hydrolog- 
ic  influence  (diking)  or  channelization  through  a 
wetland  could  also  have  independent  influence  and 
are  subjects  of  considerable  human  tampering.  It  is 
therefore  advisable  to  consider  water  level  regime 
and  human  interference  with  it  in  the  context  of 
other  human-engendered  problems  in  Great  Lakes 
wetlands.  There  are  at  least  three  major  aspects 
which  merit  examination:  (1)  comparison  of  causal 
factors  in  order  to  isolate  similarities  among  causes 
(and  implied  solutions);  (2)  contrast  of  stresses  (bio- 
logical, chemical  or  physical  perturbation)  and  of 
long-term  responses  in  order  to  clarify  the  ecosys- 
temic  significance  of  water  level  regime  (and  im- 
plied priority  for  action);  and  (3)  investigation  of 
interaction  among  causes,  among  stresses  and 
among  long-term  responses  in  order  to  specify 
synergisms  and  antagonisms  (and  implied  interpre- 
tation of  (1)  and  (2)).  The  aspects  (1)  and  (2)  have 
been  examined  to  a  degree  for  the  Great  Lakes  in 
general,  for  certain  wetland-rich  ecosystems  within 
the  Great  Lakes,  and  for  wetlands  in  general.  This 
review  is  based  in  large  part  upon  those  studies. 
(See  also  W87-07431)  (Lantz-PTT) 
W87-07445 


WETLAND  THREATS  AND  LOSSES  IN  LAKE 
ST.  CLAIR, 

Canadian  Wildlife  Service,  London  (Ontario). 
G.  B.  McCullough. 

IN-  Coastal  Wetlands,  Lewis  Publishers,  Chelsea, 
Michigan.    1985.  p  201-208,    1   fig,   2  tab,  4  ref. 

Descriptors:  *Wetlands,  "Lake  St.  Clair,  "Ontario, 
♦Ecological  effects,  "Lake  Erie,  "Land  appraisal, 
*Great  Lakes,  Geese,  Ducks,  Lakes,  Drainage, 
Taxes,  Marshes,  Agriculture. 

In  Ontario,  south  of  James  Bay,  the  most  extensive 
and  highest  quality  habitat  for  migrating  waterfowl 
is  provided  by  the  shoreline  marshes  of  Lakes  Erie 
and  St.  Clair.  Canadian  Wildlife  Service  studies 
have  shown  that  the  wetlands  associated  with  the 
eastern  shore  of  Lake  St.  Clair  are  presently  the 
most  important  Ontario  staging  areas  for  mallards, 
black    ducks,    Canada    geese    and    tundra   swans. 
From  1965  to  1984,  30%  of  the  privately  owned 
marshland   along  the  eastern   shore  of  Lake   St. 
Clair  has  been  destroyed  -  a  loss  of  1,064  ha. 
Drainage  for  agriculture  accounted  for  92%  of  the 
loss.  Canadian  Wildlife  Service  studies  have  shown 
a  79%  decline  in  the  use  of  this  area  by  true  marsh- 
dwelling  waterfowl  during  the  spring  and  41% 
decline  in  the  autumn.  In  1984,  a  new  and  greater 
threat    to    the    remaining   marshland   emerged    - 
property  tax  reassessments.  These  Provincially  ad- 
ministered reassessments  have  resulted  in  tax  in- 
creases of  65%  and  higher  on  marshland.  If  the 
same  property  were  drained  and  farmed,  the  taxes 
would  be  about  half  as  much,  and  government  tax 
subsidies  would  be  available  to  further  reduce  the 
cost  to  the  landowner.  Pressure  to  convert  these 
valuable   marshes  to  agricultural   land   combined 
with  the  recent  property  reassessment  and  dramat- 
ic increase  in   taxes  will  only  work  against  the 
efforts  of  the  Canadian  Wildlife  Service  and  others 
to  protect  and  preserve  the  wetlands  of  Lake  St. 
Clair.  More  marshes  will  be  destroyed  and  con- 
verted  to  farmland.   North   American   waterfowl 
will   suffer.   (See  also   W87-07431)  (Author's  ab- 
stract) 
W87-07444 


HUMAN  INTERFERENCE  WITH  NATURAL 
WATER  LEVEL  REGIMES  IN  THE  CONTEXT 
OF  OTHER  CULTURAL  STRESSES  ON  GREAT 
LAKES  WETLANDS, 

Federation  of  Ontario  Naturalists,  Don  Mills. 
N.  J.  Patterson,  and  T.  H.  Whillans. 
IN:  Coastal  Wetlands,  Lewis  Publishers,  Chelsea, 
Michigan.  1985.  p  209-251,  6  tab,  94  ref. 

Descriptors:  'Water  levels,  'Limnology,  *Great 
Lakes,  'Wetlands,  'Stress  analysis,  Cultural  con- 
trol, Dikes,  Channels,  Ecosystems,  Reviews. 

Water  level  regime  is  but  one  of  many  manageable 
factors  which  could  influence  the  condition  or 
extent  of  a  Great  Lakes  wetland.  Some  factors 
which  could  affect  water  levels  such  as  river  dis- 
charge into  a   wetland,   diversion   of  lake   water 


CONTROL  OF  CATTAIL  AND  BULRUSH  BY 
CUTTING  AND  FLOODING, 

Ducks  Unlimited  Canada,   Winnipeg  (Manitoba). 
For  primary  bibliographic  entry  see  Field  4A. 
W87-07446 


MARSH  MANAGEMENT  BY  WATER  LEVEL 
MANIPULATION  OR  OTHER  NATURAL 
TECHNIQUES:  A  COMMUNITY  APPROACH, 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 

J.  P.  Ball. 

IN:  Coastal  Wetlands,  Lewis  Publishers,  Chelsea, 

Michigan.  1985.  p  263-277,  50  ref. 

Descriptors:  'Marshes,  'Water  level,  'Ecosystems, 
'Wetlands,  Conservation,  Aquatic  habitats. 

As  a  result  of  the  loss  of  wetland  habitats,  many 
public  interest  groups,  conservation  agencies  and 
professional  organizations  agree  on  the  need  to 
preserve  wetlands.  Beyond  this  agreement,  howev- 
er, the  diverse  value  systems  of  these  groups  lead 
to  disagreement  as  to  what  should  be  done  with 
these  marshes.  Some  groups  advocate  simple  pres- 
ervation of  wetlands  in  their  existing  state,  while 
others  wish  to  manage  wetlands  for  the  production 
of  certain  species  or  taxa.  Some  of  these  disagree- 
ments may  be  unavoidable,  but  perhaps  a  single- 
species  philosophy  of  management  has  exacerbated 
these  differences  of  opinion.  A  community  or 
multi-species  approach  to  wetland  management, 
however,  may  more  likely  satisfy  the  aims  of  these 
various  interest  groups.  This  paper  discusses  such 
an  approach  to  wetland  management  and  shows 
that  techniques  which  simulate  natural  events  can 
be  employed  to  simultaneously  satisfy  many  of  the 
interests  of  these  various  groups.  (See  W87-07431) 
(Lantz-PTT) 
W87-07447 


OCCURRENCE  AND  SPECIATION  OF  OR- 
GANOMETALLIC  COMPOUNDS  IN  FRESH- 
WATER SYSTEMS, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 
For  primary  bibliographic  entry  see  Field  5B. 

W87-07468 

25,000-YEAR  HISTORY  FOR  LAKE  VICTORIA, 
EAST  AFRICA,  AND  SOME  COMMENTS  ON 
ITS  SIGNIFICANCE  FOR  THE  EVOLUTION 
OF  CICHLID  FISHES, 

Duke  Univ.,  Durham,  NC.  Dept.  of  Zoology. 

J.  C.  Stager,  P.  N.  Reinthal,  and  D.  A. 

Livingstone. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  1,  p 

15-19,  February  1986.  2  fig,  1  tab,  22  ref. 

Descriptors:  'Sediment  cores,  'Lake  Victoria, 
•Limnology,  'Diatoms,  'History,  'Cichlid,  Sedi- 
ments, Fish,  Lakes,  Carbonates,  Ponds. 

Microfossil  and  X-ray  analyses  of  sediment  cores 
from  Lake  Victoria,  East  Africa,  reveal  a  history 


of  dramatically  shifting  environmental  condition* 
over  the  last  25,000  years.  The  diatom  record  of  a 
10  m  core  collected  from  beneath  66  m  of  water  at 
an  offshore  station  extends  the  known  history  of 
the  lake  10,000  years  beyond  the  published  records 
from  Pilkington  Bay  and  Damba  Channel,  and 
shows  that  maximal  late  Pleistocene  aridity  oc- 
curred between  15,000  and  13,000  BP.  Lack  of 
precipitated  carbonates  in  the  offshore  sediments 
suggests  that  the  lake  remained  relatively  dilute 
throughout  the  period  of  record.  There  is  no  evi- 
dence that  the  lake  level  fell  low  enough  to  confine 
fishes  to  refugia  in  small  isolated  ponds  or  around 
river  mouths.  (Author's  abstract) 
W87-07484 


SEASONAL  VARIATION  IN  THE  ABUN- 
DANCE AND  HETEROTROPHIC  ACTIVITY 
OF  SUSPENDED  BACTERIA  IN  TWO  LOW- 
LAND RIVERS, 

Hull  Univ.  (England).  Dept.  of  Plant  Biology. 
R.  Goulder. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  1,  p 
21-37,  February  1986.  6  fig,  3  tab,  63  ref. 

Descriptors:  'Seasonal  variation,  'Suspended  bac- 
teria, 'Lowland  rivers,  'Heterotrophic  activity, 
Bacteria,  Rivers,  Regression  analysis,  Turnover 
time. 

Water  samples  were  collected  over  two  years  from 
the  Yorkshire  Ouse  and  Yorkshire  Derwent  and 
the  following  were  measured:  (i)  concentration  of 
directly-counted  bacteria  (free-living  and  particle- 
bound),  (ii)  concentration  of  colony-forming  units, 
(iii)  bacterial  heterotrophic  activity  (turnover  rate 
for  glucose  assimilation),  (iv)  specific  activity 
(turnover  rate  per  bacterium),  (v)  a  range  of  envi- 
ronmental variables.  The  abundance  and  activity  of 
suspended  bacteria  showed  similar  seasonal  perio- 
dicities in  both  rivers.  Free-living  bacteria  were 
usually  more  numerous  than  particle-bound  bacte- 
ria; low  concentration  of  free-living  bacteria  and 
maxima  of  particle-bound  bacteria  usually  oc- 
curred in  winter.  Concentration  of  colony-forming 
units  varied  irregularly,  but  lowest  levels  were 
found  in  summer.  Turnover  rate  and  turnover  rate 
per  bacterium  showed  distinct  summer  maxima. 
Multiple-regression  analysis  was  used  to  relate  bac- 
terial variables  to  subsets  (chosen  by  factor  analy- 
sis) of  environmental  variables;  up  to  89%  of  varia- 
tion in  bacterial  variables  was  related  to  the  com- 
bined effects  of  variation  by  variables  in  the  chosen 
subsets.  (Author's  abstract) 
W87-07485 


RATES  OF  AMMONIA  RELEASE  FROM  SEDI- 
MENTS BY  CHIRONOMID  LARVAE, 

Balatoni    Limnologiai    Kutato    Intezete,    Tihany 

(Hungary). 

I.  Tatrai. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  1,  p 

61-66,  February  1986.  5  fig,  1  tab,  15  ref. 

Descriptors:  'Ammonia,  'Sediments,  'Limnology, 
•Midges,  'Larvae,  Lake  Balaton,  Metabolism, 
Temperature    effects,    Excretion,    Mineralization, 

Lakes. 

Microcosms  of  Lake  Balaton  mud  and  sterilized 
sand  and  aerated  water  were  used  to  evaluate 
ammonia  increments  in  the  overlying  water  as 
influenced  by  chironomid  density  and  temperature. 
In  the  two  approaches,  the  effects  of  sediment 
disturbance  and  metabolic  excretion  of  chirono- 
mids  were  measured.  The  activity  of  larvae  in- 
creased the  ammonia  content  of  the  overlying 
water  at  temperatures  above  10  C.  A  rise  of  tem- 
perature to  20  C  resulted  in  a  5-20-fold  increase  in 
ammonia  release  in  both  systems  with  chironomids. 
At  10  C  combined  effects  of  sediment  disturbance 
and  of  excretion  produced  lower  release  rates  than 
did  excretion  rates  alone  (mud-water  v.  sand-water 
treatments).  At  higher  temperatures  (15  and  20  C) 
release  rates  of  ammonia  by  sediment  disturbance 
plus  excretion  were  higher  than  excretion  rates 
alone.  Ammonia  excretion  contributed  significant- 
ly to  the  total  release  at  each  temperature.  Meta- 
bolic mineralization  of  nitrogen  compounds  ap- 
pears to  be  an  important  mechanism  contributing 
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to  nitrogen  regeneration  from  aerobic  lake  sedi- 
ments. High  N:P  ratio  (14:1)  of  chironomid  excre- 
tion  materials   supports   this   interpretation.    (Au- 
thor's abstract) 
W87-07486 


SPATIAL  AND  TEMPORAL  VARIATION  IN 
THE  MACROINVERTEBRATE  FAUNA  OF 
STREAMS  OF  THE  NORTHERN  JARRAH 
FOREST,  WESTERN  AUSTRALIA:  COMMUNI- 
TY STRUCTURE, 

Western  Australia  Univ.,  Nedlands.  Dept.  of  Zool- 
ogy- 

S.  E.  Bunn.  D.  H.  Edward,  and  N.  R.  Loneragan. 
Freshwater  Biology  FWBLAB,  Vol.  16,  No.  1,  p 
67-91,  February  1986.  12  fig,  7  tab,  54  ref,  append. 

Descriptors:  'Species  composition,  'Streams,  *Ma- 
croinvertebrates,  'Limnology,  Streamflow,  Sea- 
sonal variation,  Australia,  Taxonomy,  Inverte- 
brates, Regression  analysis,  Velocity,  Cations,  Ge- 
ology, Catchments. 

Streams  of  the  northern  jarrah  forest,  Western 
Australia,  were  sampled  at  twelve  sites  from  De- 
cember 1981  to  December  1982  to  examine  spatial 
and  temporal  changes  in  the  structure  of  the  ma- 
croinvertebrate  community.  The  climate  of  this 
region  is  quite  predictable  by  Australian  standards 
and  each  year  a  hot,  dry  summer  is  followed  by  a 
mild,  wet  winter.  Highest  stream  discharge  occurs 
during  winter  (June-November)  reducing  to  negli- 
gible flow  over  late  summer  and  autumn  (January- 
May).  The  low  flows  in  summer  were  associated 
with  warm  water,  lower  dissolved  oxygen,  in- 
creased concentrations  of  cations  and,  in  many 
cases,  lower  pH.  Temporal  changes  in  abundance, 
diversity  and  evenness  indicated  that  the  inverte- 
brate fauna  became  dominated  by  a  few  taxa 
during  the  summer  months.  Major  spatial  and  tem- 
poral changes  in  the  composition  of  the  fauna  were 
detected  by  classification  and  ordination.  Summer 
and  winter  faunas  were  identified  at  most  sites  and 
were  clearly  associated  with  the  seasonal  changes 
in  the  physical  and  chemical  environment.  This 
seasonality  is  not  typical  of  stream  systems  previ- 
ously studied  in  Australia.  Large  spatial  differences 
also  occurred  over  small  distances  among  sites  in 
two  similar-sized  forested  catchments.  Multiple 
discriminant  analysis  and  stepwise  multiple  regres- 
sion analysis  showed  that  velocity  and  depth  were 
highly  associated  with  the  observed  temporal 
changes  in  the  fauna,  though  other  variables,  in- 
cluding concentrations  of  cations  and  water  tem- 
perature, were  also  important.  Spatial  differences 
were  correlated  with  concentrations  of  cations 
which  may  simply  reflect  differences  in  the  geolo- 
gies of  the  catchments.  (Author's  abstract) 
W87-07487 


PEAT  AND  PEAT  WATER  CHEMISTRY  OF  A 
FLOOD-PLALN  FEN  rN  BROADLAND,  NOR- 
FOLK, U.K., 

Sheffield  Univ.  (England).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  2K. 
W87-07488 


MICROHABITAT  SELECTION  BY  A  STREAM- 
DWELLING  AMPHIPOD:  A  MULTIVARIATE 
ANALYSIS  APPROACH, 

Toronto  Univ.  (Ontario).  Div.  of  Life  Sciences. 
D.  D.  Williams,  and  K.  A.  Moore. 
Freshwater  Biology  FWBLAB,  Vol.  16,  No.  1,  p 
115-122,  February  1986.  3  fig,  3  tab,  17  ref. 

Descriptors:  'Multivariate  analysis,  'Colonization, 
'Amphipods,  'Limnology,  'Streams,  'Microhabi- 
tats, Ontario,  Substrates,  Nutrients,  Silt,  Stream- 
flow,  Biomass,  Animal  behavior. 

Colonization  of  microhabitat  implants  by  the  am- 
phipod  Gammarus  pseudolimnaeus  in  a  small 
southern  Ontario  stream  was  studied  in  order  to 
analyze  the  factors  controlling  habitat  selection. 
The  variables  substrate  particle  size,  current  speed, 
presence  of  food  and  light  were  used  in  an  analysis 
of  covariance,  with  percentage  weight  of  organic 
matter  of  silt  and  percentage  interstitial  space  oc- 
cluded by  silt  as  the  covariates.  Greatest  numbers 
of  amphipods  settled  on  microhabitats  featuring 


large  substrate  particles,  no  current  and  presence 
of  food.  There  was  also  a  positive  relationship 
between  total  numbers  and  the  volume  of  silt  de- 
posited on  the  microhabitats  by  the  stream;  small 
quantities  of  silt  had  a  beneficial  effect  on  coloniza- 
tion but  larger  quantities  became  detrimental.  The 
change  from  a  positive  effect  occurred  at  approxi- 
mately 25%  occlusion  of  the  interstitial  space  in 
large  gravel  (chi  diameter  =  3.2  cm)  and  at  ap- 
proximately 55%  occlusion  in  small  gravel  (chi 
diameter  =  3.4  cm).  Large  animals  (6-16.0  mm 
long)  were  found  predominantly  in  microhabitats 
featuring  food  and  large  substrate.  Medium-sized 
animals  (3-6.0  mm)  were  most  commonly  associat- 
ed with  no  current  and  presence  of  food,  and  were 
positively  affected  by  the  amount  of  silt  but,  at  the 
same  time,  were  negatively  affected  by  increasing 
occlusion  of  interstitial  spaces  by  silt.  Numbers  of 
small  Gammarus  (<3.0  mm)  were  affected  only  by 
silt  and  in  a  similar  manner  to  medium-sized  ani- 
mals. Amphipod  biomass  was  greatest  in  microha- 
bitats featuring  food  and  no  current.  Previous  data 
on  the  behavior  of  this  species  in  laboratory 
stream-tanks  are  compared  with  the  microhabitat 
selections  seen.  (Author's  abstract) 
W87-07489 


STREAM  HYDRAULICS  AS  A  MAJOR  DETER- 
MINANT OF  BENTHIC  INVERTEBRATE 
ZONATION  PATTERNS, 

Karlsruhe   Univ.   (Germany,   F.R.).   Zoologisches 

Inst. 

B.  Statzner,  and  B.  Higler. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  1,  p 

127-139,  February  1986.  8  fig,  1  tab,  67  ref. 

Descriptors:  'Streamflow,  'Zonation,  'Benthic 
fauna,  'Streams,  'Limnology,  Stream  hydraulics, 
Invertebrates,  Zones,  Upstream,  Downstream. 

Studies  on  the  zonation  of  benthic  fauna  in  four- 
teen streams  situated  in  a  variety  of  latitudes  from 
Alaska  to  New  Zealand  were  evaluated.  It  is  sug- 
gested that  physical  characteristics  of  flow  ('stream 
hydraulics')  are  the  most  important  environmental 
factor  governing  the  zonation  of  stream  benthos  on 
a  world-wide  scale.  From  the  source  to  the  mouth 
of  a  stream,  zones  of  transition  in  'stream  hydrau- 
lics' occur,  to  which  the  general  pattern  of  stream 
invertebrate  assemblages  can  be  related.  In  these 
zones  benthic  community  stability  and  resilience 
must  be  different  from  those  upstream  and  down- 
stream of  the  hydraulic  transition  zones.  (Author's 
abstract) 
W87-07490 


STRUCTURAL  AND  FUNCTIONAL  ASPECTS 
OF  SUCCESSION  IN  SOUTHEASTERN 
FLOODPLAIN  FORESTS  FOLLOWING  A 
MAJOR  DISTURBANCE, 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 
R.  M.  Muzika,  J.  B.  Gladden,  and  J.  D.  Haddock. 
The    American    Midland    Naturalist    AMNAAF, 
Vol.  117,  No.  1,  p  1-9,  January  1987.  5  tab,  26  ref. 
DOE  Contract  DE-AC09-76SRO0819. 

Descriptors:  'Thermal  stress,  'Limnology,  'Tem- 
perature effects,  'Flood  plains,  'Succession, 
'Vegetation  regrowth,  Plant  growth,  Stress,  Nu- 
clear reactors,  Effluents,  Steel  Creek,  Savannah 
River  Plant,  Productivity,  Biomass,  Flooding, 
Flood  frequency,  Primary  productivity,  Litter. 

Floodplain  vegetation  was  studied  after  15  years  of 
succession  following  thermal  stress  caused  by  the 
effluents  released  from  nuclear  production  reactors 
between  1954-1968  that  destroyed  the  entire  vege- 
tative cover.  Four  sites  in  the  Steel  Creek  drain- 
age, a  second-order  stream  on  the  Savannah  River 
Plant,  were  chosen  to  represent  postthermal  recov- 
ering and  thermally  undisturbed  areas  of  the  river- 
ine and  stream  floodplains.  Estimates  of  above- 
ground  biomass  and  aboveground  net  primary  pro- 
ductivity (NPP)  indicate  that  these  two  floodplains 
are  recovering  similarly.  Salix  nigra  and  S.  carolin- 
iana  dominated  both  sites,  yet  overall  species  com- 
position differed,  probably  because  of  contrasting 
hydroperiod,  i.e.,  the  duration  and  timing  of  flood- 
ing events  differed.  Both  of  these  recovering  flood- 
plains  had  7%  of  the  wood  biomass  of  undisturbed 
sites   on   similar   floodplain   types.    Litterfall   was 
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similar  among  all   sites.   Aboveground   NPP   for 
recovering  sites  was  814.9  and  944.4  grams/sq  m/ 
year  at  the  stream  and  riverine  sites,  respectively. 
(Wood-PTT) 
W87-07515 


CHANGES  IN  SOLUBLE  NUTRIENTS  OF 
PRAIRIE  RIPARIAN  VEGETATION  DURING 
DECOMPOSITION  ON  A  FLOODPLAIN, 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 

J.  V.  McArthur,  and  G.  R.  Marzolf. 

The    American    Midland    Naturalist    AMNAAF, 

Vol.  117,  No.  1,  p  26-34,  January  1987.  3  fig,  3  tab, 

20  ref.  DOE  Contract  DE-AC0-76SR0-819. 

Descriptors:  'Limnology,  'Flood  plains,  'Streams, 
'Watersheds,  'Nutrients,  Vegetation,  Decomposi- 
tion, Grasses,  Prairies,  Grasslands,  Magnesium,  Po- 
tassium, Calcium,  Sodium,  Organic  carbon,  Nitro- 
gen, Leaves,  Leachates,  Kansas,  Kings  Creek. 

Measurements  of  concentration  of  Mg,  K,  Ca,  Na, 
dissolved  organic  carbon  (DOC)  and  total  N  were 
made  on  the  soluble  fraction  of  leaves  decompos- 
ing on  the  floodplain  of  a  prairie  stream.  The  leaf 
material  was  collected  in  the  Kings  Creek  water- 
shed on  the  Konza  Prairie  Research  Natural  Area 
in  the  Flint  Hills  of  northeastern  Kansas  near  Man- 
hattan at  monthly  intervals  beginning  in  December 
1981  and  ending  in  July  1982.  Differences  in  the 
concentrations  of  these  nutrients  depended  on  the 
species  of  leaf  material  and  location  on  the  flood- 
plain.  Leaves  placed  in  the  grassland  reach  of  the 
stream  had  lower  concentrations  of  soluble  nutri- 
ents than  leaves  placed  in  the  gallery  forest.  Corre- 
lations between  concentration  of  leachable  nutri- 
ents and  cumulative  precipitation  or  DOC  were 
both  positive  and  negative.  Species  differed  in  rank 
order  of  the  nutrient  concentration  in  leachates  of 
their  leaves.  Bluestem  and  sycamore  leaf  leachate 
concentrations  were  low,  whereas  hackberry,  elm, 
and  bur  oak  leachate  concentrations  were  relative- 
ly high.  (Wood-PTT) 
W87-07516 


SPAWNING  PERIODICITY  OF  THE  ASIATIC 
CLAM  CORBICULA  FLUMINEA  IN  THE  NEW 
RIVER,  VIRGINIA, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 
F.  G.  Doherty,  D.  S.  Cherry,  and  J.  Cairns. 
The    American    Midland    Naturalist    AMNAAF, 
Vol.  117,  No.  1,  p  71-82,  January  1987.  4  fig,  1  tab, 
42  ref. 

Descriptors:  'Limnology,  'New  River,  'Rivers, 
'Clams,  'Spawning,  Seasonal  variation,  Mollusks, 
Virginia,  Larvae,  Sediments,  Data  acquisition, 
Water  temperature,  Physical  properties,  Tempera- 
ture, Discharge  measurement. 

Spawning  periodicity  of  the  Asiatic  clam  Corbi- 
cula  fluminea  in  the  New  River,  Virginia,  is  report- 
ed. Numbers  of  newly  recruited  larvae  in  the  New 
River  sediment,  number  and  life  stage  of  larvae 
naturally  released  and  collected  from  adults  held  in 
the  laboratory,  and  presence  of  developing  veligers 
within  the  brood  chambers  of  sacrificed  adults 
were  collected  weekly  from  May  to  December 
1984.  Abiotic  data  collected  consist  of  mean 
weekly  water  temperatures,  daily  total  daylight 
hours  for  the  western  Virginia  vicinity  and  mean 
daily  discharge  rates.  Density  of  larvae  in  sedi- 
ment, total  numbers  of  larvae  collected  from  the 
laboratory-held  adults,  and  brood  chamber  condi- 
tion are  all  highly  similar  in  timing,  duration  and 
intensity  of  spawning  effort.  There  were  three 
major  peaks  in  larval  abundance  -  late  spring, 
midsummer  and  early  autumn.  These  observations 
do  not  coincide  with  previously  reported  patterns 
of  spring  and  autumn  reproductive  peaks  by  Corbi- 
cula  fluminea.  (Author's  abstract) 
W87-07518 


EFFECTS  OF  THERMAL  REGIME  ON  SIZE, 
GROWTH  RATES  AND  EMERGENCE  OF  TWO 
SPECIES  OF  STONEFLIES  (PLECOPTERA: 
TAENIOPTERYGIDAE,  PTERONARCYIDAE) 
IN  THE  FLATHEAD  RIVER,  MONTANA, 
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Montana  Univ.,  Bigfork.  Biological  Station. 
S.  A.  Perry,  W.  B.  Perry,  and  J.  A.  Stanford. 
The    American    Midland    Naturalist    AMNAAF, 
Vol.  117,  No.  1,  p  83-93,  January  1987.  3  fig,  1  tab, 
35  ref. 

Descriptors:  'Limnology,  *Stoneflies,  •Tempera- 
ture effects,  *Thermal  regime,  'Rivers,  'Aquatic 
insects,  'Growth  rates,  Water  temperatures,  Flat- 
head River,  Montana,  Dams,  Hypohmnial-release 
dams,  Environmental  effects,  Population  density, 
Weather  patterns. 

The  life  histories  of  two  species  of  stoneflies  were 
compared  in  adjacent  unregulated  and  partially 
regulated  reaches  of  the  Flathead  River  in  north- 
western Montana.  Approximately  one-third  of  the 
discharge  in  the  partially  regulated  reach  is  from 
the  South  Fork,  which  is  controlled  by  a  hypohm- 
nial-release dam.  Responses  of  winter-emerging 
Taenionema  pacificum  to  altered  environmental 
conditions  included  larger  nymphal  sizes  and  al- 
tered growth  rates  and  emergence  times.  Pteronar- 
cella  badia,  a  late-spring  emerger,  responded  with 
differences  in  population  densities  and  larger 
nymphal  sizes,  but  not  with  significantly  altered 
growth  rates  or  emergence  times.  Monthly  mean 
temperatures  were  positively  correlated  with  mean 
specific  growth  rates  of  P.  badia  but  not  with  T. 
pacificum.  Specific  growth  rates  (calculated  from 
measurements  of  interocular  distance)  ranged  from 
-0  2%  to  2.6%/day  for  T.  pacificum  and  from  - 
0.1%  to  2.5%/day  for  P.  badia.  Growth  rates 
differed  during  the  two  years  of  the  study  as  a 
result  of  varying  discharge  regimes  and  weather 
patterns.  (Author's  abstract) 
W87-07519 

PREY  SIZE  SELECTIVITY  AND  FOOD  PARTI- 
TIONING AMONG  ZOOPLANKTIVOROUS 
AGE-0  FISHES  IN  LAKE  FRANCIS  CASE, 
SOUTH  DAKOTA, 

South  Dakota  Dept.  of  Game,  Fish  and  Parks, 

Yankton. 

P.  H.  Michaletz,  D.  G.  Unkenholz,  and  C.  C. 

The  American  Midland  Naturalist  AMNAAF, 
Vol.  117,  No.  1,  p  126-138,  January  1987.  4  fig,  2 
tab,  50  ref. 

Descriptors:  'Predation,  'Limnology,  'Fish  food, 
'Foods,  'Zooplankton,  'Reservoirs,  'Fish  food 
organisms,  'Lake  Francis  Case,  Fish,  Walleyes, 
Perch,  Bass,  Shad,  Fish  growth,  Fish  physiology, 
South  Dakota,  Missouri  River. 

Zooplankton  prey  selection  and  food  partitioning 
were  examined  among  cohabiting  age-0  walleyes 
Stizostedion  vitreum,  yellow  perch  Perca  flaves- 
cens,  white  bass  Morone  chrysops  and  gizzard 
shad  Dorosoma  cepedianum.  Age-0  fish  were  sam- 
pled at  irregular  intervals  from  7  July  to  29  Sep- 
tember 1982  and  weekly  from  16  May  to  15 
August  1983  from  Lake  Francis  Case,  a  large 
mainstem  Missouri  River  reservoir  in  South 
Dakota.  It  was  found  that  as  the  fish  grew,  they 
consumed  progressively  larger  zooplankton  prey. 
Prey  size  appeared  to  be  the  primary  factor  gov- 
erning zooplankton  prey  selection  by  the  visual 
predators  -  walleyes,  yellow  perch  and  white  bass. 
Prey  evasiveness  was  not  important  in  prey  selec- 
tion for  the  visual  predators  but  was  important  for 
the  non  visual  predator,  the  gizzard  shad.  Age-0 
fish  partitioned  food  resources  by  prey  size.  Wal- 
leyes usually  selected  the  largest  prey  at  a  given 
time,  followed  by  white  bass,  yellow  perch  and 
gizzard  shad.  Diet  overlap  was  highest  between 
yellow  perch  and  white  bass,  which  had  the  most 
similar  mouth  gaps.  (Wood-PTT) 
W87-07520 


COMPARISON  OF  SEASONAL  LIPID 
CHANGES  IN  TWO  POPULATIONS  OF 
BROOK  CHAR  (SALVELINUS  FONTINALIS), 

Clarion  Univ.  of  Pennsylvania.  Dept.  of  Biology. 

G.  B.  Nelson,  and  R.  McPherson. 

The    American    Midland    Naturalist    AMNAAF, 

Vol    117,  No.  1,  p  139-147,  January  1987.  5  fig,  27 

ref. 

Descriptors:  'Limnology,  'Reproduction,  'Lipids, 
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Seasonal  variations  in  lipid  storage  and  use  in 
female  brook  char  Salvelinus  fontinalis  were  com- 
pared between  two  native  populations  from  con- 
trasting central  Pennsylvania  streams.  One  popula- 
tion was  sampled  in  Cherry  Run,  a  freestone 
stream  with  low  productivity.  The  other  sampled 
population  was  from  Fishing  Creek,  a  limestone 
stream  with  high  productivity.  Results  were  corre- 
lated to  reproduction.  Fecundity  differed  between 
the  populations.  Char  from  Fishing  Creek  pro- 
duced significantly  more  eggs.  Both  populations 
were  examined  for  seasonal  changes  in  lipid  con- 
tent of  muscle  tissue,  viscera  and  ovaries.  Fish 
from  Cherry  Run  exhibited  seasonal  lipid  changes 
in  muscle  and  viscera.  Lipid  changes  were  associ- 
ated with  reproductive  output.  Total  lipids  in  all 
body  components  were  higher  in  char  from  Fish- 
ing Creek.  (Author's  abstract) 
W87-07521 

PERSISTENCE  AND  STABILITY  OF  FISH 
AND  INVERTEBRATE  ASSEMBLAGES  IN  A 
REPEATEDLY  DISTURBED  SONORAN 
DESERT  STREAM, 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 

G.  K.  Meffe,  and  W.  L.  Minckley. 

The    American    Midland    Naturalist    AMNAAF, 
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Populations. 

Persistence,  a  measure  of  presence  or  absence  of 
species,  and  stability,  an  estimate  of  assemblage 
equilibrium  measured  as  constancy  in  species  ranks 
or  densities,  should  be  considered  when  assessing 
temporal  change  in  natural  assemblages.  Persist- 
ence and  stability  were  measured  in  two  distinct 
animal  assemblages  frequently  disturbed  by  natural 
and  severe  flooding  events,  the  fishes  and  benthic 
invertebrates  in  a  Sonoran  Desert  stream.  A  per- 
sistence index  (derived  from  colonization/extinc- 
tion analyses)  indicates  high  persistence  of  fishes 
for  several  decades,  while  benthic  invertebrates 
were  persistent  except  in  periods  of  severe  flood- 
ing. Stability  of  taxon  rankings  (measured  by  Ken- 
dall's W)  was  high  for  both  assemblages,  even 
though  absolute  population  sizes  fluctuated.  Fish 
populations  resisted  even  the  most  severe  flood 
disturbances,  whereas  benthic  invertebrates  were 
decimated  by  particularly  frequent  and  intensive 
flooding.  The  latter  were  resilient,  however,  and 
quickly  recovered  due  to  life  history  characteris- 
tics favoring  rapid  postflood  recolonization.  Al- 
though absolute  numbers  of  organisms  varied 
through  orders  of  magnitude,  more  general  aspects 
of  assemblage  structure  (species'  presence  of  ab- 
sence, and  relative  rankings)  remained  relatively 
constant  despite  repeated  and  potentially  devastat- 
ing natural  perturbations.  (Author's  abstract) 
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ALGAL  COMMUNITY  DYNAMICS  IN  TWO 
STREAMS  ASSOCIATED  WITH  DIFFERENT 
GEOLOGICAL  REGIONS  IN  THE  SOUTH- 
EASTERN UNITED  STATES, 

Alabama  Univ.,  University.  Dept.  of  Biology. 
J.  A.  Lay,  and  A.  K.  Ward. 

Archive  fuer  Hydrobiologie  AHYBA4,  Vol.  108, 
No  3,  p  305-324,  January  1987.  6  fig,  7  tab,  67  ref. 
NSF  Grant  DEB-81 12455. 

Descriptors:  'Limnology,  'Algae,  'Streams, 
•Plant  populations,  'Nutrients,  'Primary  produc- 
tivity, Limestone,  Sandstone,  Populations,  Produc- 
tivity, Nitrates,  Alkalinity,  Organic  carbon,  Bio- 
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Two  streams  in  Alabama  with  similar  physical 
characteristics  but  located  in  different  geological 
regions  (limestone  vs  sandstone)  were  compared  in 
terms  of  nutrient  content,  net  primary  productivi- 
ty, and  algal  species  composition.  Significant  dif- 


ferences were  found  in  concentrations  of  nitrate, 
alkalinity,  dissolved  organic  carbon  and  epilithic 
algal  biomass  between  the  two  streams.  Despite 
nutrient  differences,  annual  net  primary  producti- 
vities for  the  two  streams  were  similar,  although 
there  was  a  general  trend  for  higher  value*  in  the 
limestone  stream.  Both  streams  were  diatom  domi- 
nated throughout  most  of  the  year,  but  species 
overlap  was  low.  Gomphonema  clevii,  Achnanthes 
minutissima  and  Stigeoclonium  sp.  were  dominant 
in  the  limestone  stream  and  Eunotia  spp.  were 
dominant  in  the  sandstone  stream.  Rates  of  net 
primary  production  were  high  when  compared  to 
other  streams  in  the  southeast  but  relatively  low 
when  compared  to  streams  in  other  geographical 
regions.  (Author's  abstract) 
W87-07523 

ECOLOGY  OF  THE  FRESHWATER  MUSSEL 
HYDRIDELLA  MENZIESI  (GRAY)  IN  A 
SMALL  OLIGOTROPHY  LAKE, 

Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Div.  of  Marine  and  Fresh- 
water Sciences. 
M.  R.  James. 

Archive  fuer  Hydrobiologie  AHYBA4,  Vol.  108, 
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Descriptors:  'Limnology,  'Oligotrophic  lakes, 
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The  standing  stock  and  ecology  of  the  freshwater 
mussel  Hydridella  menziesi  was  studied  in  Lake 
Rotokawau,  a  deep  oligotrophic  lake  in  New  Zea- 
land. The  average  mussel  density  was  160/sq  m  in 
the  littoral  zone  and  reached  a  maximum  of  814/sq 
m.  Allochthonous  material  was  shown  to  be  the 
major  energy  source  with  primary  production  in 
the  lake  able  to  provide  less  than  5%  of  the  mussel 
population's  carbon  requirements.  Particulate  re- 
moval and  ammonia-nitrogen  generation  rates 
were  also  measured  to  clarify  the  mussel's  role  m 
the  cycling  of  organic  material  and  nitrogen.  (Au- 
thor's abstract) 
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NICHE  SPECIFICITIES  OF  FOUR  FISH  SPE- 
CIES (HOMALOPTERIDAE,  COBITIDAE  AND 
GOBIIDAE)  IN  A  HONG  KONG  FOREST 
STREAM, 

Hong  Kong  Univ.  Dept.  of  Zoology. 

D.  Dudgeon. 

Archive  fuer  Hydrobiologie  AHYBA4,  Vol.  108, 

No.   3,   p   349-364,  January   1987.   6  tab,   56  ref. 
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An  investigation  of  niche  separation  by  four 
benthic  fish  species  from  a  riffle  reach  of  Tai  Po 
Kau  Forest  Stream,  Hong  Kong,  concentrated  on 
the  expectation  that  the  niches  of  sympatnc  fishes 
would  separate  along  the  microhabitat  and/or  food 
resource  dimensions.  Two  feeding  guilds  were  ap- 
parent; the  homalopterids  Pseudogastromyzon 
myersi  and  Liniparhomaloptera  dispar  consumed 
periphytic  algae  and  fine  detritus,  while  Tukugo- 
bius  wui  (Gobiidae)  and  Noemacheilus  fasciolatus 
(Cobitidae)  preyed  on  immature  insects.  T.  wui 
and  N.  fasciolatus  consumed  a  total  of  38  taxa  but 
only  a  small  proportion  of  these  comprised  a  major 
part  of  the  diet  of  both  species.  Chironomid  (Dip- 
tera)  larvae  and  baetid  (Ephemeroptera)  nymphs 
were  dominant  dietary  items  and  it  is  suggested 
that  T.  wui  and  N.  fasciolatus  feed  predominantly 
on  drifting  insects.  In  addition  to  marked  dietary 
similarity,  both  species  exhibited  high  niche  over- 
laps with  respect  to  microhabitat,  the  homalopter- 
ids preferring  habitat  patches  in  the  center  of  the 
stream,  T.  wui  and  N.  fasciolatus  occupying  both 
bankside  and  intermediate  (transitional  between 
midstream  and  bankside)  microhabitats.  Laborato- 
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ry  studies  of  sediment  choices  largely  confirmed 
the  generalization  that  species  pairs  with  dietary 
overlaps  had  similar  substrate  preferences.  In  view 
of  the  observation  that  fishes  with  similar  diets 
utilized  similar  microhabitats,  it  is  unlikely  that 
competition  has  been  an  important  agent  structur- 
ing the  fish  assemblage  of  Tai  Po  Kau  Forest 
Stream.  (Author's  abstract) 
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SEDIMENTS  OF  LAKE  BALDEGG  (SWITZER- 
LAND) -  SEDIMENTARY  ENVIRONMENT 
AND  DEVELOPMENT  OF  EUTROPHICATION 
FOR  THE  LAST  100  YEARS  (DIE  SEDIMENTE 
DES  BALDEGGERSEES  (SCHWEIZ)  -  ABLA- 
GERUNGSRAUM  UND  EUTROPHIERUNG- 
SENTWICKLUNG  WAHREND  DER  LETZTEN 
100  JAHRE). 

Eidgenoessische  Technische  Hochschule,   Zurich 
(Switzerland).  Geologisches  Inst. 
F.  Niessen,  and  M.  Sturm. 

Archive  fuer  Hydrobiologie  AHYBA4,  Vol.  108, 
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The  sedimentary  environment  of  Lake  Baldegg 
was  studied  in  55  gravity  cores  (each  approximate- 
ly 1  meter  long).  The  sediments  are  dominated  by 
endogenic  calcite  precipitation.  Allochthonous 
influx  is  small.  The  distribution  of  rhythmically 
laminated  sediments  allowed  a  reconstruction  of 
the  100  year  eutrophication  trend  history.  The 
progressive  fertilization  has  left  an  imprint  on 
mean  calcite  crystal  size  (enlargement  from  5  to  30 
microns)  and  on  the  phosphorus  and  carbon  con- 
tent (increase  from  2  to  4%  C  and  from  500  to 
1000  micrograms/gram  P)  in  the  sediments.  Previ- 
ous results  of  studies  on  algal  pigments  and  diatom 
shells  in  Lake  Baldegg  sediments  by  Zullig  indicat- 
ing two  sudden  shifts  in  algae  communities  since 
1890  are  discussed.  (Author's  abstract) 
W87-07527 


MICROBIAL  ACTIVITY  IN  THE  SURFICIAL 

SEDIMENTS   OF   AN   OLIGOTROPHIC   AND 

ELTROPHIC     LAKE,     WITH     PARTICULAR 

REFERENCE  TO  DISSIMILATORY  NITRATE 

REDUCTION, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Biology. 

J.  C.  Priscu,  and  M.  T.  Downes. 
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Samples  were  collected  between  August  and  Octo- 
ber 1982  from  Lake  Taupo,  an  oligotrophic  lake  in 
New  Zealand,  and  from  Lake  Rotongaio,  a  eutro- 
phic explosion  crater  lake  separated  by  a  narrow 
ridge  from  Lake  Taupo  into  which  it  flows  via  a 
short  channel.  The  surficial  sediments  showed 
marked  differences  in  the  rates  of  microbial  proc- 
esses. Methanogenesis  was  the  only  process  not 
present  in  the  oligotrophic  sediments  with  respect 
to  those  found  in  both  lakes.  These  differences 
were  related  to  the  amount  of  chlorophyll  that  had 
apparently  settled  out  of  the  water  column.  Chlo- 
rate inhibition  studies  showed  that  potential  dis- 
similatory  nitrate  reductase  (DNR)  activity  was 
about  80%  of  total  potential  nitrate  reductase  ac- 
tivity in  both  sediments.  DNR  was  inducible  only 
in  the  eutrophic  sediments  as  shown  by  both  in 
vitro  DNR  assays  and  N20  production  in  the 
presence  of  acetylene.  N03(-)  enrichment  (714  mi- 
cromoles/liter)  of  the  oligotrophic  sediments  in- 
creased Eh  to  the  point  where  DNR  was  inactivat- 
ed. The  denitrification  rate  of  intact  sediments  was 
less  that  1%  of  the  potential  rate  measured  in 
continuously  agitated  sediment  slurries,  indicating 
that  methods  which  include  severe  alteration  of 
physical  parameters  will  lead  to  overestimates  of 
denitrification  rate.  Low  recovery  efficiencies  of 
N03(-)-N   as   N02-N    under   effective   acetylene 


blockage  suggested  that  about  40-50%  of  the 
N03(-)  was  dissimilated  to  NH4(  +  ).  This  apparent 
dissimilatory  reduction  of  N03(-)  to  NH4(  + )  was 
relatively  more  important  at  high  carbon/N03(-) 
ratios  implying  that  the  extra  electrons  accommo- 
dated by  this  process  may  allow  it  to  predominate 
over  denitrification  in  reducing  environments. 
(Wood-PTT) 
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SINKING  RATES  AND  PHYSICAL  PROPER- 
TIES OF  FAECAL  PELLETS  OF  FRESHWA- 
TER INVERTEBRATES  OF  THE  GENERA  SI- 
MULIUM  AND  GAMMARUS, 

Freshwater     Biological     Association,     Wareham 

(England).  River  Lab. 

For  primary  bibliographic  entry  see  Field  2J. 
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AMMONIUM  THRESHOLDS  FOR  SIMULTA- 
NEOUS UPTAKE  OF  AMMONIUM  AND  NI- 
TRATE BY  OYSTER-POND  ALGAE, 

Centre  de  Recherche  en  Ecologie  Marine  et  Aqua- 
culture,  Nieul  sur  Mer  (France). 
S.  Y.  Maestrini,  J.-M.  Robert,  J.  W.  Leftley,  and  Y. 
Collos. 

Journal  of  Experimental  Marine  Biology  and  Ecol- 
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trogen compounds,  Ecology,  Phytoplankton, 
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Natural  microalgal  populations  and  axenic  algal 
isolates  from  oyster  ponds  were  grown  either  in 
situ  or  in  controlled  conditions  in  the  presence  of 
ammonium  and  nitrate  as  nitrogen  sources.  Nitrate 
uptake  was  found  to  be  prevented  by  ammonium 
above  a  concentration  which  varied  according  to 
species.  The  ammonium  threshold  was  30  micro- 
mole  N/L  for  natural  populations  and  21-44  for 
cultured  strains.  Nitrate  uptake  started  at  39%  of 
the  eventual  maximum  rate  observed  for  the  natu- 
ral populations,  and  from  1 1%  to  17%  for  cultured 
strains.  The  initial  low  rate  was  maintained  until 
ambient  ammonium  concentration  had  decreased 
to  7.5  micromole  N/L  and  then  operated  at  a 
slightly  higher  rate  than  the  one  for  ammonium. 
Cultures  with  an  initial  ammonium  concentration 
lower  than  the  threshold  values  did  not  show  an 
initial  low  rate  or  a  lag  phase  for  nitrate  uptake. 
Urea  was  not  taken  up  preferentially  in  the  pres- 
ence of  nitrate.  Its  uptake  was  initially  at  a  reduced 
rate  until  external  nitrate  concentration  decreased 
to  3.7  micromole  N/L  and  then  increased  to  a 
maximum.  The  evolutionary  and  ecological  signifi- 
cance of  these  results  are  discussed.  (Author's  ab- 
stract) 
W87-07551 


BIOLOGICAL  HALF-LIFE,  ORGAN  DISTRI- 
BUTION AND  EXCRETION  OF  125I-LA- 
BELLED  TOXIC  PEPTIDE  FROM  THE  BLUE- 
GREEN  ALGA  MICROCYSTIS  AERUGINOSA, 

New  England  Univ.,  Armidale  (Australia).  Dept. 
of  Biochemistry,  Microbiology  and  Nutrition. 
For  primary  bibliographic  entry  see  Field  5B. 
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FACTORS  IN  HABITAT  PREFERENCE  IN 
SITU  OF  SULFUR-TURFS  GROWING  IN  HOT 
SPRINGS  EFFLUENTS:  DISSOLVED  OXYGEN 
AND  CURRENT  VELOCITIES, 

Iwate  Medical  Univ.,  Morioka  (Japan).  Dept.  of 

Biology. 
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oxygen,  'Water  currents,  'Sulfur  bacteria,  'Eco- 
logical distribution,  'Aquatic  habitats,  Springs, 
Oxygen,  Temperature,  Water  temperature,  Acidi- 
ty, Sulfides,  Chemical  properties,  Physical  proper- 
ties, Bacteria,  Streams,  Pools,  Habitats. 

Field  surveys  of  hot  springs  were  carried  out  at 
four  spas  in  Japan.  Observations  were  made  on  the 
temperature,  pH,  dissolved  oxygen  and  sulfide 
concentrations,  current  velocities,  and  the  habitats 
of  three  types  (A,  B,  C)  of  sulfur-turfs.  The  B-type 
(rods)  was  not  present,  while  the  A-type  (sausage- 
shaped  bacteria)  grew  only  in  the  streams.  In  con- 
trast, the  C-type  (filamentous  bacteria)  inhabited 
only  the  pools  of  hot  spring  water.  Ranges  of 
dissolved  oxygen  concentrations  in  situ  were  6  to 
31  microM  for  the  A-type  and  6  to  110  microM  for 
the  C-type  sulfur-turfs.  The  sausage-shaped  bacte- 
ria had  peritrichous  flagella  which  were  not 
present  in  the  filamentous  C-type  bacteria.  It  was 
suggested  that  the  A-type  sulfur-turf  preferred  the 
stream  to  the  pool  because  of  this  bacteria's  low 
level  and  narrow  range  of  oxygen  requirement  and 
its  ability  to  form  aggregates  by  intertwining  fla- 
gella, even  in  flowing  water.  In  contrast,  the  C- 
type  preferred  the  pool  rather  than  the  stream  due 
to  its  wide  range  of  oxygen  requirements  and  its 
inability  to  form  colonies  in  rapidly  flowing  water. 
(Author's  abstract) 
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SEASONAL  SUCCESSION  AND  VERTICAL 
DISTRIBUTION  OF  PHYTOPLANKTON  IN 
CANDLEWOOD  LAKE,  CT, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Botany. 
S.  J.  Freeda,  and  P.  A.  Siver. 
Rhodora  RHODAB,  Vol.  88,  No.  855,  p  331-346, 
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bution, 'Candlewood  Lake,  Connecticut,  'Eu- 
trophication, Trophic  level,  Lakes,  Distribution, 
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lations, Aquatic  populations,  Plant  populations,  Ni- 
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Water  temperature,  Conductivity,  Oxygen,  Dis- 
solved oxygen,  Light  intensity,  Physical  proper- 
ties, Chemical  properties,  Algae,  Cyanophyta,  Dia- 
toms. 

Prior  to  development  of  a  management  plan  for 
Candlewood  Lake  (Fairfield  and  Litchfield  Coun- 
ties, CT),  phytoplankton  populations  were  record- 
ed at  several  sites  from  April  1983  through  January 
1984.  Vertical  phytoplankton  profiles  were  identi- 
fied and  counted  to  derive  seasonal  succession 
patterns  and  population  concentrations.  Vertical 
profiles  of  nitrate,  phosphorus,  chlorophyll  a, 
phaeophytin  a,  temperature,  conductivity,  dis- 
solved oxygen,  and  light  were  also  recorded.  Dis- 
tributions of  phytoplankton  were  seasonal;  ap- 
proximately 10,000  cells/ml  occurred  in  the  epilim- 
nion  during  summer  stratification.  The  lake  was 
dominated  (89%)  by  blue-green  algae  (Oscillatoria- 
ceae  and  Nostocaceae).  Diatoms  and  green  algae 
were  important  during  spring  and  winter,  respec- 
tively. Horizontal  phytoplankton  distributions 
throughout  the  lake  were  similar  and  correlated 
well  with  chlorophyll  a  concentrations.  Nitrate 
concentrations  were  generally  low  (<0.3  mg 
N03/1)  to  non-detectable  during  the  summer. 
Total  phosphorus  was  high,  averaging  35  micro- 
grams/1 on  the  surface.  It  is  concluded  that  Can- 
dlewood Lake  is  in  an  early  eutrophic  state.  (Au- 
thor's abstract) 
W87-07573 


ISOLATION  AND  CHARACTERIZATION  OF 
AEROBIC  HETEROTROPHIC  BACTERIA 
FROM  NATURAL  SPRING  WATERS  IN  THE 
LANJARON  AREA  (SPAIN), 

Universidad  de  Granada  (Spain).  Dept.  of  Microbi- 
ology. 

J.  Quevedo-Sarmiento,  A.  Ramos-Cormenzana, 
and  J.  Gonzalez-Lopez. 

Journal  of  Applied  Bacteriology  JABAA4,  Vol. 
61,  No.  4,  p  365-372,  October  1986.  1  fig,  3  tab,  25 
ref. 
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Descriptors:  *Limnology,  *Bacterial  analysis, 
•Aerobic  bacteria,  "Heterotrophic  bacteria,  *Lan- 
jaron,  Spain,  'Mineral  springs,  'Species  diversity, 
Water  analysis,  Bacteria,  Springs,  Pseudomonas, 
Flavobacterium,  Aeromonas,  Vibrio,  Enteric  bac- 
teria, Alcaligenes,  Aquatic  bacteria,  Chemical 
properties,  Physical  properties,  Biological  proper- 
ties, Water  properties. 

Aerobic,  heterotrophic  bacteria  were  isolated  from 
nine  natural  mineral  water  springs  in  the  Lanjaron 
area  of  Spain  between  July  1980  and  May  1981. 
The  mineral  waters  contained  few  bacteria  (mean 
counts  26-5,275  cfu/100  ml)  and  the  bacterial  flora 
of  all  nine  springs  was  very  similar.  Most  of  the 
isolates  (90%)  were  Gram-negative  rods,  and 
among  these  Pseudomonas  spp.  and  members  of 
the  Flavobacterium-Cytophaga-Flexibacter  group 
were  numerically  dominant.  Aeromonas-Vibrio 
and  Enterobacteriaceae  isolates  were  an  important 
fraction  of  the  total  number,  but  isolates  from 
remaining  groups  (Acinetobacter,  Chromobacter- 
ium,  Alcaligenes,  and  Gram-positive  organisms) 
constituted  only  a  small  proportion  of  the  flora. 
The  comparatively  small  number  of  species  isolat- 
ed and  the  occurrence  of  no  more  than  three  or 
four  different  bacterial  types  in  spring  water  of 
different  chemical  and  physical  composition  is  dis- 
cussed. (Author's  abstract) 
W87-07576 


ZINC,  COPPER  AND  NICKEL  CONCENTRA- 
TIONS IN  RYEGRASS  GROWN  ON  SEWAGE 
SLUDGE-CONTAMINATED  SOILS  OF  DIF- 
FERENT PH, 

Rothamsted     Experimental     Station,     Harpenden 

(England). 

For  primary  bibliographic  entry  see  Field  5E. 

W87-07581 


NEUTRALIZATION  OF  ACIDIC  BROOK- 
WATER  USING  A  SHELL-SAND  FILTER  OR 
SEA-WATER:  EFFECTS  ON  EGGS,  ALEVINS 
AND  SMOLTS  OF  SALMONIDS, 

Direktoratet   for  Vilt  og  Ferskvannsfisk,  Trond- 

heim  (Norway).  Fish  Research  Div. 

For   primary   bibliographic   entry   see   Field    5G. 

W87-07593 


Descriptors:  *Coal  mining,  "Land  reclamation, 
•Topsoil,  'Phosphorus,  'Corn,  'Wheat,  Agricul- 
ture, Crop  yield,  Soil  water,  Fertilizers,  Nutrients, 
Silage,  Soil  types,  Growth. 

Stripmining  of  coal  drastically  disturbs  agricultural 
land  and  may  alter  many  of  the  plant-soil-water 
relationships  of  undisturbed  land.  Plots  were  estab- 
lished on  leveled  moderately  sodic  clay  loam  mine 
spoil  to  evaluate  topsoil  thickness  and  P  on  crop 
production  and  soil  moisture  in  a  semiarid  environ- 
ment. A  nonsodic  sandy  loam  topsoil  was  replaced 
on  the  spoil  at  thicknesses  of  0.05,  0.15,  0.30,  and 
0.60  m.  Prior  to  topsoil  placement,  P  was  broad- 
cast on  the  leveled  spoil  at  rates  of  0,  34,  and  100 
kg  P/ha.  Phosphorus  at  rates  of  0,  11,  and  34  kg/ 
ha  was  applied  annually  for  4  yr  to  plots  seeded  to 
hard    red    spring   wheat   (Triticum    aestivum    L.) 
using  a  drill  attachment  and  by  banding  to  corn 
(Zea  mays  L.).  In  the  last  2  yr,  P  broadcast  rates  of 
0,  12,  and  12  kg  P/ha  on  wheat  and  0,  18,  and  18 
kg  P/ha  on  corn  were  substituted  for  the  drilled 
and  banded  P  treatments.  Corn  silage  and  wheat 
grain  yields  in  most  years  were  significantly  higher 
on  0.1 5-,  0.30-,  and  0.60-m  topsoil  compared  to 
0.05  m.  The  clay  loam  spoil  was  not  as  drought 
prone  as  the  sandy  loam  topsoil  and  therefore,  as 
the  thickness  of  topsoil  increased,  the  ability  of  the 
profile  to  continuously  supply  water  to  the  grow- 
ing   crop    decreased.    The    relationship    between 
wheat  yield  and  total   water  use  was  similar  to 
undisturbed   soils  in   the   Northern   Great   Plains. 
Responses  of  wheat   and  corn   to   the  one   time 
broadcast  application  of  P  to  the  topsoil-spoil  inter- 
face or  annual  applications  were  generally  small 
and  occurred  at  the  low  rate  of  P.  (Author's  ab- 
stract) 
W87-06727 
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HYPOTHESIZED  RESOURCE  RELATION- 
SHIPS AMONG  AFRICAN  PLANKTONIC  DIA- 
TOMS, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Biological 

Chemistry. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-06672 


COMPARISON  OF  METHODS  FOR  MEASUR- 
ING PRODUCTION  BY  THE  SUBMERSED 
MACROPHYTE,  POTAMOGETON  PERFOLIA- 
TUS  L., 

Maryland  Univ.,  Cambridge.  Horn  Point  Environ- 
mental Labs. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-06681 

SIMULATED  RELATIONSHIPS  BETWEEN 
SPECTRAL  REFLECTANCE,  THERMAL  EMIS- 
SIONS, AND  EVAPOTRANSPIRATION  OF  A 
SOYBEAN  CANOPY, 

San  Diego  State  Univ.,  CA.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2D. 
W 87-0669 3 

CORN  AND  WHEAT  RESPONSE  TO  TOPSOIL 
THICKNESS  AND  PHOSPHORUS  ON  RE- 
CLAIMED LAND, 

Agricultural     Research    Service,     Mandan,     ND. 

Northern  Great  Plains  Research  Center. 

G.  A.  Halvorson,  A.  Bauer,  S.  A.  Schroeder,  and 

S.  W.  Melsted 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

16,  No.   1,  p  73-76,  January-March  1987.   1  fig,  6 

tab,  17  ref 


EXCHANGE  RATES  OF  02  AND  C02  BE- 
TWEEN AN  ALGAL  CULTURE  AND  ATMOS- 
PHERE, 

Ben-Gurion  Univ.  of  the  Negev,  Beersheba 
(Israel).  Dept.  of  Electrical  and  Computer  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-06751 

INFLUENCE  OF  SPATIALLY  VARIABLE  SOIL 
HYDRAULIC  PROPERTIES  ON  PREDIC- 
TIONS OF  WATER  STRESS, 

Missouri  Univ. -Columbia.  Dept.  of  Agronomy. 
For  primary   bibliographic   entry   see   Field   2G. 
W87-06793 


EFFECT  OF  GROWTH  RATE  ON  THE 
GROWTH  OF  BACTERIA  IN  FRESHLY 
MOISTENED  SOIL, 

Georgia  Univ.,  Athens.  Dept.  of  Agronomy. 

P.  G.  Hartel,  and  M.  Alexander. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  51,  No.  1,  p  93-96,  January-February  1987.  2 

fig,  3  tab,  21  ref. 

Descriptors:  'Growth  rates,  'Bacterial  growth, 
'Soil  solutions,  'Wet  soil,  Silt,  Loam,  Growth, 
Bacteria,  Prediction,  Incubation,  Nutrients,  Indica- 
tors. 

A  study  was  conducted  to  determine  the  signifi- 
cance of  growth  rate  on  the  ability  of  six  bacterial 
strains  to  grow  in  soil  immediately  following 
moistening  of  air-dry  soil  and  to  determine  if 
growth  in  soil  solution  could  be  used  as  a  predictor 
of  bacterial  growth  in  soil.  The  generation  times  of 
the  six  bacterial  strains  in  soil  solution  extracted 
from  unincubated  Eel  silt  loam  ranged  from  0.53  to 
8.45  h.  The  six  bacteria  grew  in  Eel  silt  loam  that 
was  air-dried  and  moistened  immediately  before 
inoculation,  and  the  extent  of  growth  was  directly 
correlated  with  the  rate  of  growth  of  the  bacteria, 
except  for  one  species.  The  six  bacteria  did  not 
increase  in  number  in  Eel  silt  loam  that  had  been 
previously  incubated  for  14  d  after  moistening. 
However,  addition  of  glutamate  to  this  soil  in- 
creased the  numbers  of  the  bacteria  that  grew  most 
rapidly  and  had  essentially  no  influence  on  the  two 
slowest  growing  strains.  Similar  results  were  ob- 
tained with  strains  of  Pseudomonas  and  Bradyrhi- 
zobium  in  two  other  soils  or  soil  solutions  obtained 


from  them.  The  data  indicate  that  growth  in  soil 
solution  was  a  good  indicator  of  the  ability  of 
bacteria  to  grow  in  nonsterile  soil  when  the  soil 
was  inoculated  immediately  following  moistening 
of  air-dry  soil  and  that  slow  growth,  the  absence  of 
available  C,  or  both,  limit  bacterial  proliferation. 
(Author's  abstract) 
W87-06804 


DIVERSITY  OF  EUCALYPTUS  SPECIES  PRE- 
DICTED BY  A  MULTI-VARIABLE  ENVIRON- 
MENTAL GRADIENT, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia)  Div.  of  Water 
and  Land  Resources. 

C  R  Margules,  A.  O.  Nicholls,  and  M.  P.  Austin 
Oecologia  OECOBX,  Vol.  71,  No.  2,  p  229-232, 
January  1987.  2  fig,  1  tab,  15  ref. 

Descriptors:  'Environmental  gradient,  'Species  di- 
versity, 'Model  studies,  'Annual  rainfall,  'Tem- 
perature effects,  'Solar  radiation,  'Eucalyptus, 
Statistical  analysis,  Rainfall,  Temperature,  Austra- 
lia. 

Changes  in  species  diversity  were  examined  in 
relation  to  a  multidimensional  environmental  gradi- 
ent using  Eucalyptus  species  in  south-eastern  Aus- 
tralia. By  fitting  a  generalized  linear  model,  the 
response  of  the  community  parameter,  species  di- 
versity, was  shown  to  be  related  to  three  environ- 
mental variables,  mean  annual  rainfall,  mean 
annual  temperature  and  a  relative  measure  of  solar 
radiation.  The  effects  of  rainfall  and  temperature 
were  both  statistically  significant  and  large,  solar 
radiation  was  significant  but  small.  However,  the 
influence  of  the  two  major  variables  was  not  inde- 
pendent but  interacted  in  a  complex  way  that 
prevents  adequate  description  of  species  diversity 
as  a  function  of  either  variable  alone.  Possible 
biological  explanations  of  the  complexity  are  dis- 
cussed in  terms  of  limiting  conditions  at  low  tem- 
peratures, and  competition  between  guilds  of  spe- 
cies at  high  temperatures  and  medium  to  high 
rainfall.  (Author's  abstract) 
W87-06841 

FIELD  PHOTOSYNTHESIS,  MICROCLIMATE 
AND  WATER  RELATIONS  OF  AN  EXOTIC 
TEMPERATE  LIANA,  PUERARIA  LOBATA, 
KUDZU, 

Maryland  Univ.,  College  Park.  Dept.  of  Botany. 
I.  N.  Forseth,  and  A.  H.  Teramura. 
Oecologia  OECOBX,  Vol.  71,  No.  2,  p  262-267, 
January  1987.  6  fig,  1  tab,  30  ref. 

Descriptors:  'Leaves,  'Water  potentials,  'Kudzu, 
'Photosynthesis,  'Lianas,  'Microclimates,  Stoma- 
tal  conductance.  Humidity,  Temperature,  Light  in- 
tensity, Plants,  Growth,  Shade,  Transpiration. 

Kudzu  occurs  in  a  variety  of  habitats  in  the  south- 
eastern United  States.  Microclimate,  stomatal  con- 
ductance, leaf  water  potential  and  photosynthetic 
responses  to  light,  temperature  and  humidity  were 
measured  in  two  contrasting  microhabitats  on 
Pueraria  lobata.  kudzu.  Midsummer  leaf  tempera- 
tures and  leaf-to-air  water  vapor  deficits  for  plants 
growing  in  an  exposed  site  were  significantly 
greater  than  for  those  in  a  shaded  site,  exceeding 
35  C  and  50  mmol/mol,  respectively.  Maximum 
stomatal  conductance  exceeded  400  mmol/sq  m/s 
in  exposed  leaves  during  peak  vegetative  growth. 
Stomatal  conductance  in  shaded  leaves  was  ap- 
proximately half  the  value  measured  in  exposed 
leaves  on  any  particular  day.  Maximum  photosyn- 
thetic carbon  uptake  was  also  higher  in  leaves 
growing  in  exposed  sites  compared  to  leaves  in 
shaded  sites,  exceeding  18.7  and  14.0  micromol/sq 
m/s,  respectively.  Photosynthesis,  stomatal  con- 
ductance and  intercellular  C02  concentration  de- 
creased dramatically  in  response  to  increasing 
water  vapor  deficit  for  leaves  from  both  sites. 
However,  transpiration  showed  an  initial  increase 
at  intermediate  water  vapor  deficits,  leveling  off  or 
even  decreasing  as  higher  values.  Leaf  water  po- 
tential demonstrated  marked  diurnal  variation,  but 
remained  constant  over  a  wide  range  of  transpira- 
tional  water  fluxes.  This  latter  feature,  combined 
with    microenvironmental    modification    through 
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rapid  leaf  orientation  and  pronounced  stomatal  re- 
sponses to  water  vapor  deficits  may  represent  im- 
portant adaptive  responses  in  the  exploitation  of  a 
diverse  array  of  habitats  by  kudzu.  (Author's  ab- 
stract) 
W87-06842 


RELATIONSHIPS  OF  SALT-MARSH  PLANT 
DISTRIBUTIONS  TO  TIDAL  LEVELS  IN  CON- 
NECTICUT, USA, 

Connecticut  Univ.,  Storrs.  Ecology  Section. 
For  primary  bibliographic  entry  see  Field  2L. 
W87-07085 


CORN  YIELD  AND  WATER  USE  AS  INFLU- 
ENCED BY  IRRIGATION  LEVEL,  N  RATE, 
AND  PLANT  POPULATION  DENSITY, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Agrono- 
my. 

For  primary  bibliographic  entry  see  Field  3F. 
W87-07090 


METABOLIC  CHANGES  ASSOCIATED  WITH 
ADAPTATION  OF  PLANT  CELLS  TO  WATER 
STRESS, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Horticul- 
ture 

D.  Rhodes,  S.  Handa,  and  R.  A.  Bressan. 
Plant  Physiology  PLPHAY,  Vol.  82,  No.  4,  p  890- 
903,  December  1986.  7  fig,  8  tab,  39  ref. 

Descriptors:  'Adaptation,  *Water  stress,  *Plant 
physiology,  *Osmotic  pressure,  Amino  acids,  Pro- 
line, Nitrogen  isotopes,  Nitrogen,  Kinetics,  Mem- 
brane processes,  Tomatoes,  Computers,  Simula- 
tion. 

Suspension  cultured  cells  of  tomato  (Lycopersicon 
esculentum  Mill,  cv  VENT  Cherry)  adapted  to 
water  stress  induced  with  polyethylene  glycol  6000 
(PEG)  exhibit  marked  alterations  in  free  amino 
acid  pools.  Using  computer  simulation  models  the 
in  vivo  rates  of  synthesis  and  utilization  and  com- 
partmentation  of  free  amino  acid  pools  were  deter- 
mined from  15N  labelling  kinetics.  The  300-fold 
elevated  proline  pool  in  25%-PEG  adapted  cells  is 
primarily  the  consequence  of  a  10-fold  elevated 
rate  of  proline  synthesis  (glutamate  pathway).  The 
calculations  suggest  that  the  rate  of  proline  synthe- 
sis only  slightly  exceeds  that  necessary  to  sustain 
both  protein  synthesis  and  proline  pool  mainte- 
nance with  growth.  Mechanisms  must  operate  to 
restrict  proline  oxidation  in  adapted  cells.  Gluta- 
mine  depletion  appears  to  result  from  selective 
depletion  of  a  large,  metabolically  inactive  storage 
pool  present  in  unadapted  cultures.  The  labelling 
kinetics  of  the  amino  nitrogen  groups  of  glutamine 
and  glutamate  are  consistent  with  operation  of  the 
glutamine  synthetase-glutamate  synthase  cycle  in 
both  cell  lines.  However,  we  could  not  conclusive- 
ly descriminate  between  exclusive  operation  of  the 
GS-GOGAT  cycle  and  a  10-20%  contribution  of 
the  glutamate  dehydrogenase  pathway  of  ammonia 
assimilation.  Adaptation  effects  on  synthesis  and 
utilization  of  other  amino  acids  are  also  discussed. 
Tentative  models  of  the  nitrogen  flux  of  these  two 
contrasting  cell  lines  are  discussed  in  relation  to 
carbon  metabolism,  osmoregulation,  and  nitroge- 
nous solute  compartmentation.  (Airone-PTT) 
W87-07131 


EFFECT  OF  OSMOTIC  STRESS  ON  ION 
TRANSPORT  PROCESSES  AND  PHOSPHOLI- 
PID COMPOSITION  OF  WHEAT  (TRITICUM 
AESTIVUM  L.)  MITOCHONDRIA, 

Agricultural  Research  Service,  Lubbock,  TX. 
Plant  Stress  and  Water  Conservation  Research 
Unit 

R  R.  Klein,  J.  J.  Burke,  and  R.  F.  Wilson. 

Plant  Physiology  PLPHAY,  Vol.  82,  No.  4,  p  936- 

941.  December  1986.  3  fig,  3  tab,  32  ref. 

Descriptors:    *Water    stress,    'Osmotic    pressure, 
•  u/t"'  Pnysiol°gy.  'Mitochondria,  *Ion  transport, 
wheat,  Membrane  processes,  Roots,  Leaves. 

The  effect  of  osmotic  stress  on  wheat  mitochon- 
drial activity  and  phospholipid  composition  was 
investigated.    Preliminary    growth    measurements 


showed  that  osmotic  stress  (-0.25  or  -0.5  MPa 
external  water  potential)  inhibited  the  rate  of  shoot 
dry  matter  accumulation  while  root  dry  matter 
accumulation  was  less  sensitive.  We  have  deter- 
mined that  differences  in  sensitivity  to  osmotic 
stress  exist  between  tissues  at  the  mitochondrial 
level.  Mitochondria  isolated  from  roots  or  shoots 
of  stressed  seedlings  showed  respiratory  control 
and  ADP/O  ratios  similar  to  control  seedlings 
which  indicates  that  stressed  mitochondria  are  well 
coupled.  However  under  passive  swelling  condi- 
tions in  KC1  mixture,  the  rate  and  extent  of  valino- 
mycin-induced  swelling  of  shoot  mitochondria 
were  increased  by  osmotic  stress  while  root  mito- 
chondria were  largely  unaffected.  Active  ion  trans- 
port studies  showed  efflux  transport  by  stressed- 
shoot  mitochondria  to  be  partially  inhibited  since 
mitochondrial  contraction  required  the  addition  of 
N-ethylmaleimide  or  nigericin.  Efflux  ion  transport 
by  root  mitochondria  was  not  inhibited  by  osmotic 
stress.  Characterization  of  mitochondrial  fatty  acid 
and  phospholipid  composition  showed  an  increase 
in  the  percentage  of  phosphatidylcholine  in 
stressed  shoot  mitochondria  compared  to  the  con- 
trol. Mitochondrial  fatty  acid  composition  was  not 
markedly  altered  by  stress.  No  significant  changes 
in  either  phospholipid  or  fatty  acid  composition  of 
stressed  root  mitochondria  were  observed.  The 
results  suggest  that  a  tissue-specific  response  to 
osmotic  stress  exists  at  the  mitochondrial  level. 
(Author's  abstract) 
W87-07132 


EFFECTS  OF  NACL  AND  CACL2  ON  CELL 
ENLARGEMENT  AND  CELL  PRODUCTION 
IN  COTTON  ROOTS, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

E.  Kurth,  G.  R.  Cramer,  A.  Lauchli,  and  E. 

Epstein. 

Plant   Physiology   PLPHAY,   Vol.   82,   No.   4,   p 

1102-1106,  December   1986.  6  fig,   1   tab,   36  ref 

NSF  Grant  DMB84-04442. 

Descriptors:  *Osmotic  pressure,  *Saline  water, 
♦Plant  physiology,  *Calcium,  "Cotton,  Roots, 
Water  stress,  Membrane  processes. 

In  many  crop  species,  supplemental  Ca(2  +  )  allevi- 
ates the  inhibition  of  growth  typical  of  exposure  to 
salt  stress.  In  hydroponically  grown  cotton  seed- 
lings (Gossypium  hirsutum  L.  cv  Acala  SJ-2),  both 
length  and  weight  of  the  primary  root  were  en- 
hanced by  moderate  salinities  (25  to  100  millimolar 
NaCl)  in  the  presence  of  10  millimolar  Ca(2  +  ),  but 
the  roots  became  thinner.  Anatomical  analysis 
showed  that  the  cortical  cells  of  these  roots  were 
longer  and  narrower  than  those  of  the  control 
plants,  while  cortical  cells  of  roots  grown  at  the 
same  salinities  but  in  the  presence  of  only  0.4 
millimolar  Ca(2  +  )  became  shorter  and  more 
nearly  isodiametrical.  Cell  volume,  however,  was 
not  affected  by  salinities  up  to  200  millimolar  NaCl 
at  either  0.4  or  10  millimolar  Ca(2  +  ).  The  observa- 
tions suggest  Ca(2  +  )  dependent  effects  of  salinity 
on  the  cytoskeleton.  The  rate  of  cell  production 
declined  with  increasing  salinity  at  0.4  millimolar 
Ca(2  +  )  but  at  10  millimolar  Ca(2  +  )  was  not  af- 
fected by  salinities  up  to  150  millimolar  NaCl. 
(Author's  abstract) 
W87-07133 


FIELD  WATER  RELATIONS  OF  A  WET-TROP- 
ICAL FOREST  TREE  SPECIES,  PENTA- 
CLETHRA  MACROLOBA  (MIMOSACEAE), 

Duke  Univ.,  Durham,  NC.  Dept.  of  Botany. 
S.  F.  Oberbauer,  B.  R.  Strain,  and  G.  H.  Riechers. 
Oecologia  OECOBX,  Vol.  71,  No.  3,  p  369-374, 
February  1987.  5  fig,  3  tab,  36  ref.  NSF  Grants 
BSR  82-15533,  BSR  82-14858  and  DEB  80-21312. 

Descriptors:  *Stomatal  transpiration,  "Leaves, 
•Water  potentials,  Osmosis,  Forests,  Canopy, 
Turgor,  Stomata,  Seasonal  variation,  Understory, 
Plants,  Costa  Rica. 

The  water  relations  of  Pentaclethra  macroloba 
(Willd.)  Kuntze,  a  dominant,  shade-tolerant,  tree 
species  in  the  Atlantic  lowlands  of  Costa  Rica, 
were  examined  within  the  forest  canopy.  Pressure- 
volume   curves   and   diurnal   courses  of  stomatal 
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conductance  and  leaf  water  potential  were  meas- 
ured in  order  to  assess  differences  in  water  rela- 
tions between  understory,  mid-canopy  and  canopy 
leaves.  Leaves  in  the  canopy  had  the  smallest 
pinnules  but  the  largest  stomatal  frequencies  and 
stomatal  conductances  of  the  three  forest  levels. 
Osmotic  potentials  at  full  turgidity  decreased  with 
height  in  the  forest;  in  the  canopy  and  mid-canopy 
they  were  reduced  relative  to  those  in  the  under- 
story just  enough  to  balance  the  gravitational  com- 
ponent of  water  potential.  Consequently,  maximum 
turgor  pressures  were  similar  for  leaves  from  all 
three  canopy  levels.  Bulk  tissue  elastic  modulus 
increased  with  height  in  the  canopy.  Leaf  water 
potentials  were  lowest  in  the  canopy  and  highest  in 
the  understory,  even  when  the  gravitational  com- 
ponent was  added  to  mid-canopy  and  canopy 
values.  As  a  result,  minimum  turgor  pressures  were 
also  lowest  in  the  canopy  compared  to  those  at 
lesser  heights,  and  approached  zero  in  full  sunlight 
on  clear  days.  Osmotic  potentials  at  each  canopy 
level  were  similar  for  both  wet  and  dry  season 
samples  dates  suggesting  that  seasonal  osmotic  ad- 
justment does  not  occur.  Despite  lowered  predawn 
water  potentials  during  the  dry  season,  turgor  was 
maintained  in  the  understory  by  reduced  stomatal 
conductances.  (Author's  abstract) 
W87-07172 


SODIUM  RELATIONS  IN  SEEDS  AND  SEED- 
LINGS OF  SARCOBATUS  VERMICULATUS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Rangeland 

Resources. 

L.  E.  Eddleman,  and  J.  T.  Romo. 

Soil  Science  SOSCAK,  Vol.  143,  No.  2,  p  120-123, 

February  1987.  2  tab,  18  ref.  DOE  Contract  EV- 

76-5-06-2232. 

Descriptors:  *Sodium,  "Seedlings,  "Greasewood, 
"Tissue  analysis,  "Osmotic  potential,  Salt  toler- 
ance, Shrubs,  Sarcobatus,  Salts,  Accumulation. 

Sodium  content  of  utricles,  utricle  bracts,  testa, 
and  embryo  was  determined  for  Sarcobatus  vermi- 
culatus.  Immediately  after  germination,  seedlings 
were  grown  in  H20,  330  mM  NaCl,  or  225  mM 
Na2S04  solutions,  and  Na(  +  )  content  was  deter- 
mined. Sodium  content  of  utricles  averaged  38900 
microgram(ug)/g,  with  highest  concentrations  in 
bracts  (53100  ug/g),  and  lowest  concentrations 
(1843  ug/g)  in  embryos.  Sodium  concentration  of 
washed  embryos  averaged  954  ug/g.  Seedlings 
germinated  from  debracted  utricles  and  grown  24 
h  in  distilled  H20  contained  2965  ug/g  Na(  +  ). 
The  Na(  +  )  content  of  seedlings  germinated  and 
grown  24  h  in  NaCl  or  Na2S04  solutions  averaged 
approximately  24000  ug/g.  Rapid  uptake  of  Na(  +  ) 
by  the  germinating  embryos  and  seedlings  is  postu- 
lated to  be  an  adaptive  mechanism  for  developing 
and  maintaining  a  favorable  water  balance  in  soils 
with  low  osmotic  potentials.  (Author's  abstract) 
W87-07224 


UTILIZATION  OF  GROWTH  PARAMETERS 
OF  EELGRASS,  ZOSTERA  MARINA,  FOR 
PRODUCTIVITY  ESTIMATION  UNDER  LAB- 
ORATORY AND  IN  SITU  CONDITIONS, 

Yale  Univ.,  New  Haven,  CT.  School  of  Forestry 

and  Environmental  Studies. 

S.  P.  Hamburg,  and  P.  S.  Homann. 

Marine  Biology  MBIOAJ,  Vol.  93,  No.  2,  p  299- 

303,  November  1986.  2  fig,  1  tab,  29  ref. 

Descriptors:  "Eelgrass,  "Allometry,  "Net  produc- 
tivity, "Biomass,  Plant  growth,  Light  intensity, 
Roots,  Shoots. 

Allometry  was  used  for  monitoring  aboveground 
growth  of  the  marine  angiosperm  Zostera  marina 
L.  Dry  weight  was  regressed  with  leaf  length  and 
width,  allowing  estimation  of  aboveground  net 
productivity  and  biomass  of  individual  plants.  At 
the  termination  of  the  experiment,  rhizome  produc- 
tivity of  the  same  plants  was  determined  by  har- 
vesting. Plants  in  shaded  and  unshaded  seawater 
tanks  were  monitored  from  June  until  September, 
1976:  in  situ  plants  were  also  monitored  at  Point 
Judith  Pond,  Rhode  Island,  USA.  Unshaded  plants 
had  shorter  leaves,  a  lower  net  productivity,  lower 
biomass,  and  a  lower  aboveground-to-rhizome  pro- 
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ductivity  ratio  than  shaded  plants.  Unshaded  plants 
had  a  higher  rate  of  rhizome  branching  and  the 
resulting  new  shoot  formation  than  in  situ  plants. 
(Author's  abstract) 
W87-07228 
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ROLE  OF  LEAF  POSITION  IN  THE  ECOPHY- 
SIOLOGY  OF  AN  ANNUAL  GRASS  DURING 
REPRODUCTIVE  GROWTH, 

California  Univ.,  Berkeley.  Dept.  of  Forestry  and 
Resources  Management. 

L.  E.  Jackson,  J.  L.  J.  Houpis,  and  M.  W.  Diemer 
The    American    Midland    Naturalist    AMNAAF, 
Vol.  117,  No.  1,  p  56-62,  January  1987.  3  fig,  2  tab, 
24  ref. 

Descriptors:  *lsotope  studies,  *Grasses,  *Soil 
water,  *  Soil- water-plant  relationships,  'Leaves, 
♦Plant  tissues,  Plant  physiology,  Stomata,  Califor- 
nia, Grasslands,  Stomatal  transpiration,  Field  tests, 
Conductance,  Photosynthesis,  Chlorophyll  a,  Car- 
otenoids,  Moisture  deficiency,  Droughts,  Nitrogen. 

In  Bromus  mollis,  a  widespread  annual  grass  in  the 
summer-dry  California  grasslands,  leaf  senescence 
occurs  during  inflorescence  development.  Under 
field  conditions  in  April,  as  soil  began  to  dry, 
midday  conductances  and  C14  photosynthesis 
were  highest  in  leaves  near  the  apex  of  the  plant, 
but  lower  older  leaves  maintained  more  positive 
leaf  water  potential  (psi  sub  leaf)-  Chlorophyll  a,  a/ 
b  ratio  and  carotenoid  content  were  also  greater  m 
higher  leaves.  Over  half  of  the  C14  labeled  in 
midmorning  accumulated  in  the  inflorescences  by 
evening.  A  controlled  experiment  showed  that  soil 
drought  results  in  midday  stomatal  closure  and 
lower  psi  sub  leaf,  lower  nitrogen  content  and  less 
effect  of  leaf  position  on  these  parameters.  In  the 
B  mollis,  regulation  of  nitrogen  and  chlorophyll 
content  in  relation  to  leaf  position  may  be  ways  of 
increasing  carbon  assimilation  once  self-shading 
has  begun  and  soil  moisture  deficits  are  imminent. 
(Author's  abstract) 
W87-07517 

SALT  TOLERANCE  IN  THE  TRITICEAL 
SOLUTE  ACCUMULATION  AND  DISTRIBU- 
TION IN  AN  AMPHIDIPLOID  DERIVED 
FROM  TRITICUM  AESTIVUM  CV.  CHINESE 
SPRING  AND  THINOPYRUM  BESSARABI- 
CUM,  ^  , 

University  Coll.  of  North  Wales,  Bangor.  Dept.  ot 
Biochemistry  and  Soil  Science. 
J.  Gorham,  B.  P.  Forster,  E.  Budrewicz,  R.  G. 
Wyn  Jones,  and  T.  E.  Miller. 

Journal  of  Experimental  Botany,  Vol.  37,  No.  183, 
p  1435-1449,  October  1986.  3  fig,  7  tab,  19  ref. 

Descriptors:  *Salt  tolerance,  'Triticum,  'Thino- 
pyrum,  *Plant  physiology,  'Distribution,  'Bioac- 
cumulation,  *Solute  transport,  Grain  crops,  Wheat, 
Agronomy,  Accumulation,  Chlorides,  Sodium, 
Leaves. 

A  number  of  perennial,  salt-tolerant  species  of 
Triticeae  have  been  hybridized  with  wheat  and  the 
resulting  progeny  tested  for  salt  tolerance.  An  am- 
phidiploid  derived  by  colchicine  treatment  of  a 
hybrid  between  Triticum  aestivum  cv.  Chinese 
Spring  and  Thinopyrum  bessarabicum  was  found 
to  be  more  salt  tolerant  than  the  wheat  cultivars 
Chinese  Spring,  Kharchia,  and  Ciano  79  in  terms 
of  survival  and  grain  yield  at  250  mol/cu  m  NaCl. 
Tolerance  was  related  to  the  ability  of  the  amphidi- 
ploid  to  exclude  Na  and  CI  from  the  shoots,  and 
particularly  from  the  young  leaves,  developing 
inflorescence,  and  grain.  No  relationship  was 
found  between  the  salt  tolerance  of  the  different 
species  and  varieties  tested  and  changes  in  the 
concentrations  of  other  solutes.  The  amphidiploid 
did  not  inherit  the  high  glycinebetaine  concentra- 
tions characteristic  of  the  wheatgrass  parent.  It  is 
concluded  that  amphidiploids  produced  from 
crosses  between  Thinopyrum  species  and  wheat 
may  be  useful  as  stress-resistant  new  crops.  (Au- 
thor's abstract) 
W87-07556 


Lancaster  Univ.,  Bailrigg  (England).  Dept.  of  Bio- 
logical Sciences. 
J.  Zhang,  and  W.  J.  Davies. 

Journal  of  Experimental  Botany,  Vol.  37,  No.  183, 
p   1479-1491,  October   1986.  9  fig,   1   tab,  38  ref. 

Descriptors:  'Plant  physiology,  'Stomata,  'Flood- 
ing 'Soil-water-plant  relationships,  'Peas,  'Potas- 
sium, Leaves,  Water  potentials,  Seedlings,  Turgidi- 
ty,  Accumulation,  Solute  transport,  Growth. 


Stomatal  behavior  and  leaf  growth  of  pea  plants 
(Pisum  sativum)  were  studied  in  response  to  inun- 
dation of  the  soil  by  fresh  water.   Pea  seedlings 
were  grown  for  two  weeks  in  the  greenhouse  at  25 
C  the  pots  watered  daily  to  the  drip  point.  At  the 
four-leaf  stage,  half  the  plants  were  flooded.  Sto- 
matal conductance  was  measured  with  a  diffusion 
porometer,  and  leaf  water  potential  was  measured 
continuously  with  psychrometers.  Additional  ex- 
periments  were   conducted    using   an   incubation 
technique.  It  was  found  that  flooding  greatly  re- 
duced stomatal  opening  and  leaf  growth  rate,  de- 
spite the  fact  that  leaf  water  potential  and  turgor 
were  not  significantly  affected  by  the  treatment. 
Potassium  uptake  and  transport  to  the  leaves  was 
reduced  by  flooding.   Stomata  of  flooded  plants 
could  be  reopened  by  incubating  leaves  in  solu- 
tions containing  KC1.  These  observations  raise  the 
possibility  that  nutrient  deficiency  may  limit  sto- 
matal opening  and  growth  in  flooded  plants.  It  is 
also  possible  that  potassium  deficiency  may  inter- 
act with  a  modification  in  the  balance  of  growth 
regulators  in  the  leaves  to  modify  stomatal  behav- 
ior and  growth.  (Author's  abstract) 
W87-07557 


CHEMICAL  AND  HYDRAULIC  INFLUENCES 
ON  THE  STOMATA  OF  FLOODED  PLANTS, 


ACTIVITIES  OF  CARBOXYLATION  EN- 
ZYMES IN  FRESHWATER  MACROPHYTES, 

Saint  Andrews  Univ.  (Scotland).  Dept.  of  Plant 
Biology  and  Ecology. 

A  M.  Farmer,  S.  C.  Maberly,  and  G.  Bowes. 
Journal  of  Experimental  Botany,  Vol.  37,  No.  183, 
p  1568-1573,  October  1986.  1  tab,  27  ref.  USDA 
Grant  82-CRCR-l-l  147. 

Descriptors:  'Enzymes,  'Plant  physiology,  *Ma- 
crophytes,  'Aquatic  plants,  'Metabolism,  'Photo- 
synthesis, 'Submerged  plants,  Floating  plants, 
Leaves,  Biochemistry,  Temperature  effects. 

Fifteen  species  of  freshwater  macrophytes,  mainly 
from  cool,   temperate   waters,   were  assayed  for 
ribulose       bisphosphate       carboxylase-oxygenase 
(RuBPCase)  and  phosphoenolpyruvate  carboxyl- 
ase (PEPCase)  activities.  In  extracts  from  all  the 
species,  RuBPCase  was  the  most  active  carboxyla- 
tion  enzyme,  and  the  RuBPCase/PEPCase  ratio 
was  at  least  2.0,  even  for  the  submersed  species 
Isoetes    lacustris    and    Littorella    uniflora,    which 
have  been  reported  to  show  Crassulacean  Acid 
Metabolism  (CAM)  activity.  The  PEPCase  activi- 
ty in  I.  lacustris  was  lower  than  that  found  in  some 
non-CAM-like  species.  In  this  respect,  I.  lacustris 
and  L.  uniflora  differ  from  most  terrestrial  CAM 
plants.   However,   these  two  species,  along  with 
Potamogeton  praelongus  Wulf.  and  Juncus  bulbo- 
sus  var.  fluitans  L.,  had  the  lowest  RuBPCase/ 
PEPCase  ratios,  lower  than  found  in  terrestrial  C3 
species,  suggesting  that  the  potential  for  substantial 
photosynthetic  metabolism  of  C4  acids  exists  in 
some  temperate,   submersed   plants.   In  the  three 
amphibious  species  examined  (Potamogeton  poly- 
gonifolius,    Mentha   aquatica,    and    Hippuns   vul- 
garis), the  aerial  leaves  exhibited  higher  RuBPCase 
activities  than  the  submersed  leaves.  (Author's  ab- 
stract) 
W87-07558 

EFFECTS  OF  FLOODING  ON  WATER  RELA- 
TIONS AND  GROWTH  OF  THEOBROMA 
CACAO  VAR.  CATONGO  SEEDLINGS, 

Wisconsin  Univ.-Madison.  Dept.  of  Forestry. 
A  R  Sena  Gomes,  and  T.  T.  Kozlowski. 
Journal  of  Horticultural  Science  JASCA8,  Vol.  61, 
No.  2,  p  265-276,  April  1986.  4  fig,  5  tab,  40  ref. 

Descriptors:  'Flooding,  'Soil-water-plant  relation- 
ships, 'Theobroma,  'Seedlings,  'Agronomy, 
•Transpiration,  Horticulture,  Soil  water,  Plant 
physiology,  Stomata,  Leaves,  Growth,  Roots, 
Root  development,  Drought  resistance. 


Soil  flooding  induced  stomatal  closure  and  low- 
ered the  transpiration  rate  of  Theobroma  cacao 
var  catongo  seedlings  within  two  hours  in  growth 
chamber  and  greenhouse  experiments.  The  early 
stomatal  closure  was  not  associated  with  leaf  dehy- 
dration. Subsequent  responses  to  flooding  included 
inhibition  of  leaf  formation  and  expansion,  reduc- 
tion   in    dry    weight    increment    and    in    relative 
growth  rates  of  leaves,  stems,  and  roots  (with  root 
growth  reduced  most),  height  growth,  and  stem 
diameter  growth.   In  addition,  flooding  was  fol- 
lowed by  leaf  epinasty,  extensive  decay  of  roots, 
and  formation  of  hypertrophied  lenticels  and  ad- 
ventitious roots  on  submerged  stems.  The  effects  of 
flooding  differed  quantitatively  on  dry  weight  in- 
crement and  on  the  relative  growth  rates  of  leaves, 
stems,  and  roots.  Flooding  the  soil  in  a  controlled- 
environment  chamber   inhibited   seedling   growth 
more  than  flooding  in  a  greenhouse.  The  greatly 
lowered  root:shoot  ratio  of  flooded  seedlings  indi- 
cated that  drought  tolerance  of  seedlings  will  be 
reduced  after  the  flood  waters  recede  because  the 
absorption  of  water  by  the  small  root  systems  will 
be  too  low   to   meet   transpiration   requirements. 
Inhibition  of  vegetative  growth  by  flooding  will 
probably  reduce  the  yield  of  T.  cacao  by  prolong- 
ing the  time  to  first  flowering  and  by  suppressing 
vegetative  growth.  (Author's  abstract) 
W87-07565 


N2  FIXATION  (C2H2-REDUCING  ACTIVITY) 
AND         LEGHAEMOGLOBIN  CONTENT 

DURING  NITRATE-  AND  WATER-STRESS-IN- 
DUCED SENESCENCE  OF  MEDICAGO 
SATIVA  ROOT  NODULES, 

Navarra  Univ.,  Pamplona  (Spain).  Dept.  Fisiologia 
Vegetal. 

M.  Becana,  P.  Aparicio-Tejo,  J.  Pena,  J. 
Aguirreolea,  and  M.  Sanchez-Diaz. 
Journal  of  Experimental  Botany,  Vol.  37,  No.  178, 
p   597-605,   May    1986.   4   fig,    30   ref.    CAICYT 
(Spain)  Grant  2455-83. 

Descriptors:  'Nitrogen  fixation,  'Plant  physiology, 
'Water  stress,  'Medicago,  'Roots,  'Nitrates,  En- 
zymes, Drought,  Proteins,  Legumes,  Nitrogen 
cycle,  Metabolism,  Water  potentials,  Statistical 
analysis,  Soil-water-plant  relationships. 

Nitrate  and  water  stress  were  used  to  induce  senes- 
cence in  root  nodules  of  alfalfa  (Medicago  sativa). 
Nodule  senescence  was  assessed  by  determinations 
of  the  nitrogenase  (C2H2-reducing)  activity,  and 
the  leghemoglobin  (LHb)  and  total  soluble  protein 
contents  of  the  nodules.  Nodules  responded  simi- 
larly to  N03(-)  and  water  stress  in  many  respects, 
although  there  was  a  significant  difference.  All 
parameters  of  nodule  activity  (expressed  on  the 
basis  of  nodule  dry  weight)  consistently  decreased 
following  treatment  with  N03(-)  or  during 
drought;  there  was  a  significant  interaction  (syner- 
gism) between  the  inhibitory  effects  of  N03(-)  and 
water  stress  on  nitrogenase  activity,  but  such  ef- 
fects were  merely  additive  in  the  case  of  LHb 
content  or  LHb/soluble  protein  ratio  However 
N03(-)  caused  the  selective  decay  of  LHb  with 
respect  to  other  nodular  soluble  proteins,  whereas 
the  decrease  of  LHb  during  water  stress  was  due 
to  a  general  inhibition  of  protein  synthesis  and  to 
an  increased  proteolytic  activity  in  the  nodule  cy- 
tosol  rather  than  to  a  specific  proteolysis  ot  LHb. 
(Author's  abstract) 
W87-07566 

MODELING  EVAPOTRANSPIRATION  FROM 
SAGEBRUSH-GRASS  RANGELAND, 

Agricultural  Research  Service,  Boise,  ID.  North- 
west Watershed  Research  Center. 
For   primary   bibliographic   entry   see   Field   2D. 

W87-07574 


FIELD      SCREENING      TECHNIQUE      FOR 
DROUGHT  TOLERANCE, 

Haryana  Agricultural  Univ.,  Hissar  (India).  Dept. 

of  Plant  Breeding. 

P.  Sagar,  and  R.  L.  Kapoor. 

Experimental  Agriculture  EXAGAL,  Vol.  22,  No. 

2,   p    117-122,   April    1986.    1    fig,   3   tab,    17   ref. 
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Erosion  and  Sedimentation — Group  2J 


Descriptors.  *Field  tests,  'Drought  resistance, 
•Estimating,  'Culturing  techniques,  *Plant  physi- 
ology, *Soil-water-plant  relationships,  Stress,  Irri- 
gation, Wind,  Monsoons,  Water  stress,  Rainfall, 
Rainfall  distribution,  Rainfall  intensity,  Slopes, 
Runoff,  Surface  runoff,  Crop  production. 

A  simple  but  effective  field  screening  technique 
was  developed  for  estimating  drought  tolerance. 
The  technique  involves  growing  plants  in  sloping 
plots  which  are  opposite  each  other  and  connected 
to  sub-channels  lined  with  polyethylene  sheet.  The 
slopes  are  designed  to  achieve  instant  surface 
runoff,  and  the  sub-channels  are  connected  to  a 
main  channel  for  rapid  drainage  of  rainwater. 
Stress  is  created  at  different  stages  of  crop  growth 
by  manipulating  the  timing  of  irrigation  and  cover- 
ing the  soil  surface  with  polyethylene  sheeting. 
The  technique  proved  effective  even  in  the  mon- 
soon season,  which  is  characterized  by  irregular 
intensity  and  distribution  of  rainfall.  Data  on  six 
characters  for  80  genotypes  of  pearl  millet  grown 
in  six  artificially  created  environments  representing 
different  levels  of  moisture  stress  are  discussed. 
The  'slope'  technique  was  found  to  be  effective  in 
creating  different  levels  of  moisture  stress  at  vari- 
ous stages  of  crop  growth  and  in  distinguishing 
categories  of  genotypes  by  their  relative  drought 
tolerance.  The  variation  in  mean  effects  on  most  of 
the  attributes  was  similar  in  short-stress  and  pro- 
longed-stress treatments,  suggesting  that  two  levels 
of  water  stress  and  a  non-stressed  control  might  be 
sufficient  to  detect  differences  in  drought  response 
in  pearl  millet.  (Author's  abstract) 
W87-07579 


2J.  Erosion  and  Sedimentation 


SOIL  LOSS  AND  TIME  TO  EQUILIBRIUM 
FOR  RILL  AND  CHANNEL  EROSION, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Soil 

Science. 

M.  D.  Novak. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  28,  No. 

6,  p  1790-1793,  November-December  1985.  1  fig,  1 

tab,  1 1  ref. 

Descriptors:  'Erosion,  *Soil  loss,  *Rill  erosion, 
•Channel  erosion,  'Overland  flow,  'Runoff,  Math- 
ematical equations,  Equations,  Prediction,  Equilib- 
rium. 

Simple  physically-based  equations  that  predict 
long-term  soil  losses  by  rill  erosion  are  derived  by 
assuming  that  the  rills  equilibrate  with  the  maxi- 
mum overland  flow  occurring  in  the  period  of 
interest.  Predicted  annual  soil  losses  exceed  gener- 
ally accepted  values  by  roughly  an  order  of  magni- 
tude, showmg  that  rills  on  cultivated  soils  are  not 
in  equilibrium  with  the  surface  runoff  that  led  to 
their  formation.  It  is  shown  how  to  calculate  the 
time  required  to  reach  equilibrium.  These  times  (5 
to  500  y)  show  that  the  equations  are  applicable  to 
relatively  undisturbed  areas  in  which  rill  and  chan- 
nel erosion  occur.  (Author's  abstract) 
W87-06639 


SEDIMENT  YIELD  AND  WATER  QUALITY 
SP0M    A    STEEP-SLOPE    SURFACE    MINE 

Brown  and  Caldwell,  Atlanta,  GA. 
P  S.  Dickens,  B.  A.  Tschantz,  and  R.  A.  Minear. 
Transactions  of  the  ASAE  TAAEAJ,  Vol.  28,  No 
6,  p  1838-1845,  November-December  1985.  7  fig,  6 
tab,  36  ref. 

Descriptors:   'Erosion,    'Sediment   yield,    'Storm 
runoff,   'Water   quality,    'Slopes,    'Mine   wastes, 
Path  of  pollutants,  New  River  Basin,  Minerals, 
sediments,  Effluents,  Runoff,  Weathering. 

iediment  yield  and  storm  runoff  water  quality 
trom  a  steep-slope,  back-to-contour,  coal  surface 
mining  spoil  in  the  New  River  Basin  of  Tennessee 

vere  monitored  for  a  period  of  three  years.  Sedi- 
ment and  mineral  constituent  concentrations  ob- 
rved  in  storm  runoff  from  the  spoil  increased  to  a 
maximum  1.1  to  1.3  years  following  the  completion 
ot  mining,  then  declined.  This  increase  was  associ- 
ated with  the  loss  of  mulch  provided  at  reclama- 


tion and  the  onset  of  rill  and  gully  erosion.  Maxi- 
mum sediment  yield  also  occurred  within  this 
period.  By  the  end  of  the  third  year  following 
mining,  a  dense  and  uniform  vegetative  cover  had 
become  established  on  the  spoil.  Sediment,  iron, 
and  manganese  concentrations  decreased  to  pre- 
mining  levels  and  met  Federal  mine  effluent  stand- 
ards. Calcium  and  magnesium  concentrations, 
however,  remained  elevated  above  premining 
levels  indicating  chemical  weathering  of  the  spoil 
surface  continued  after  sediment  production  had 
subsided.  The  runoff  studied  is  non-acid.  (Author's 
abstract) 
W87-06647 


DETACHMENT  AND  SPLASH  OF  A  COHE- 
SIVE SOIL  BY  RAINFALL, 

Agricultural   Research   Service,   University   Park, 
PA.  Northeast  Watershed  Research  Center. 
J.  P.  Schultz,  A.  R.  Jarrett,  and  J.  R.  Hoover. 
Transactions  of  the  ASAE  TAAEAJ,  Vol.  28,  No. 
6,  p  1878-1884,  November-December  1985    8  fig 
42  ref.  e' 

Descriptors:  'Silt  loam,  'Erosion,  'Soil  erosion, 
'Rainfall,  'Simulated  rainfall,  'Soil  water,  Rainfall 
impact,  Ponding,  Accumulation,  Soil  types,  Shear 
stress,  Strength. 

Time  dependent  relationships  between  soil  detach- 
ment and  splash,  soil  shear  strength  and  the  depth 
of  ponded  water  on  the  soil  surface  were  devel- 
oped for  Hagerstown  silt  loam  under  simulated 
rainfall.  Soil  splash  rate  was  highly  correlated  to 
soil  shear  strength  and  increased  exponentially 
from  26  kg/ha-min  at  initial  conditions  to  about 
149  kg/ha-min  as  the  shear  strength  of  the  soil 
surface  decreased  as  the  soil  water  content  ap- 
proached saturation.  After  this  point,  the  increas- 
ing depth  of  water  ponded  on  the  soil  surface 
decreased  the  amount  of  soil  splash  by  cushioning 
the  impact  of  the  rainfall.  The  soil  splash  rate 
decreased  from  149  kg/ha-min  at  the  start  of  pond- 
ing to  zero  when  about  four  millimeters  of  water 
had  ponded  on  the  soil  surface.  The  rate  of  accu- 
mulation of  detached  soil  particles  from  the  surface 
decreased  with  time  and  the  depth  of  water 
ponded  on  the  soil  surface.  This  mass  of  suspended 
soil  on  the  surface  after  5  min  was  approximately 
ten  times  the  mass  of  soil  found  in  raindrop  splash 
(2350  kg/ha  vs.  171  kg/ha).  (Author's  abstract) 
W87-06654 


EROSION  AND  PRODUCTIVITY  INTERRELA- 
TIONS ON  A  SOIL  LANDSCAPE, 

Agricultural  Research  Service,  Morris,  MN.  North 

Central  Soil  Conservation  Research  Center. 

C.  A.  Onstad,  F.  J.  Pierce,  R.  H.  Dowdy,  and  W. 

E.  Larson. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  28,  No. 

6,  p  1885-1888,  November-December  1985.  3  fig,  4 

tab,  7  ref. 

Descriptors:  'Erosion,  'Soil  erosion,  'Productivi- 
ty, 'Soil  landscapes,  'Rainfall,  'Soil  mapping,  Ca- 
tenas, Soil  physical  properties,  Sediment  transport, 
Minnesota. 

A  soil  landscape  catena  was  selected  in  southeast- 
ern Minnesota  comprising  five  soil  mapping  units. 
One  hundred  years  of  rainfall  were  generated  and 
used  as  input  to  estimate  erosion  and  deposition  at 
various  points  along  the  soil  landscape.  Productivi- 
ty of  isolated  soil  mapping  units  decreased  with 
increased  erosion,  as  expected.  When  each  soil  was 
placed  in  its  proper  position  in  the  soil  landscape, 
its  productivity  index  changed  as  a  function  of  its 
position  in  addition  to  its  soil  physical  characteris- 
tics related  to  erosion  and  sediment  transport.  The 
analysis  illustrates  that  changes  in  productivity  in- 
dexes on  soil  mapping  units  can  give  misleading 
information  unless  they  are  considered  in  their 
proper  positions  on  a  soil  landscape.  (Author's 
abstract) 
W87-06655 


NORTHWEST       RANGELAND       SEDIMENT 
YIELD  ANALYSIS  BY  THE  MUSLE, 

Agricultural  Research  Service,  Boise,  ID.  North- 
west Watershed  Research  Center. 


C.  W.  Johnson,  N.  D.  Gordon,  and  C.  L.  Hanson. 
Transactions  of  the  ASAE  TAAEAJ,  Vol.  28,  No. 
6,  p  1889-1895,  November-December  1985.  7  fig  5 
tab,  31  ref. 

Descriptors:  'Model  studies,  'Soil  erosion, 
'Runoff,  'Sediment  yield,  'MUSLE,  'Rainfall, 
♦Snowmelt,  'Mathematical  equations,  Storms,  Wa- 
tersheds, Rangelands,  Equations,  Sediments,  Reyn- 
olds Creek,  Prediction. 

Over  1200  runoff-sediment  yield  events  from  four 
Reynolds  Creek  Experimental  Watershed  sage- 
brush rangeland  areas  were  analyzed  to  test  the 
Modified  Universal  Soil  Loss  Equation  (MUSLE) 
for  intermountain  northwest  United  States  rainfall 
and  snowmelt  conditions.  Little  difference  was  de- 
tected between  sediment  yields  from  summer  rain- 
fall and  snowmelt-associated  events  of  similar  mag- 
nitude. Generally,  the  MUSLE  underpredicted 
sediment  vields  for  the  largest  storms  events  and 
overpredicted  for  the  smaller  events.  Equations 
fitted  to  data  from  the  study  watersheds  show 
application  of  the  MUSLE  to  areas  with  rainfall 
and  snowmelt  runoff,  and  sediment  yield.  (Au- 
thor's abstract) 
W87-06656 


EVENT-BASED  PROCEDURE  FOR  ESTIMAT- 
ING MONTHLY  SEDIMENT  YIELDS, 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
ing. 

D.  A.  Haith. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  28,  No. 
6,  p  1916-1920,  November-December  1985.  3  fig,  2 
tab,  23  ref. 

Descriptors:  'Erosion,  'Sediment  yield,  'Model 
studies,  'Runoff,  Transport,  Temperature,  Rainfall, 
Precipitation,  Mathematical  equations,  Watersheds, 
New  York,  Temporal  distribution,  Estimating,  Pre- 
diction. 

A  simple  model  is  proposed  for  estimating  the 
short-term  sediment  yields  often  needed  in  studies 
of  nonpoint  source  water  pollution  and  sediment 
control.  The  model  consists  of  a  two-stage  compu- 
tation which  separately  considers  the  generation  of 
sediment  supply  and  its  subsequent  transport  by 
runoff.  Inputs  include  daily  temperature  and  pre- 
cipitation records  and  parameters  for  the  Universal 
Soil  Loss  and  curve  number  equations.  Testing 
over  a  25-month  period  for  an  850  sq  km  New 
York  watershed  indicated  that  the  model  explained 
95%  of  the  observed  monthly  variation  of  sedi- 
ment yields.  (Author's  abstract) 
W87-06660 


PROBABILITY  CRITERION  FOR  ACCEPTA- 
BLE SOIL  EROSION, 

Kansas  Agricultural  Experiment  Station,  Manhat- 
tan. 

G.  W.  Cole,  and  J.  J.  Higgins. 
Transactions  of  the  ASAE  TAAEAJ,  Vol.  28,  No. 
6,  p  1921-1926,  1932,  November-December  1985.  6 
fig,  1  tab,  14  ref. 

Descriptors:  'Soil  erosion,  'Erosion,  'Productivi- 
ty, 'Simulation,  'Mathematical  equations,  Risks, 
Tolerance,  Prediction,  Erosion  criteria. 

The  soil  erosion  process  is  presently  considered 
acceptable  whenever  the  predicted  mean  of  the 
soil  erosion  distribution  is  equal  to  or  less  than  the 
soil  loss  tolerance.  Another  criterion  is  proposed, 
which  limits  the  soil  erosion  to  a  specified  range 
with  an  acceptable  degree  of  risk.  The  rationale, 
required  assumptions,  and  methods  are  discussed 
for  determining  this  criterion,  which  is  a  function 
only  of  soil  productivity.  Because  of  this  difficulty 
in  simulation  soil  erosion,  for  the  time  implied  by 
this  criterion,  a  method  is  suggested  for  determin- 
ing a  short  term  erosion  criteria.  (Author's  ab- 
stract) 
W87-06661 
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TIME  RESOLUTION  METHODOLOGY  FOR 
ASSESSING  THE  QUALITY  OF  LAKE  SEDI- 
MENT CORES  THAT  ARE  DATED  BY  137CS 

Department  of  Energy,  New  York.  Environmental 

Measurements  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06678 

LITTLEFIELD  LAKE,  MICHIGAN:  CARBON- 
ATE BUDGET  OF  HOLOCENE  SEDIMENTA- 
TION IN  A  TEMPERATE-REGION  LACUS- 
TRINE SYSTEM, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Atmospher- 
ic and  Oceanic  Science. 

For  primary  bibliographic  entry  see  Field  ZH. 
W87-06679 

PHOSPHORUS  TRANSFER  FROM  SEDI- 
MENTS BY  MYRIOPHYLLUM  SPICATUM, 

Wisconsin  Univ.-Madison.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-06680 

WATER  AND  SEDIMENT  SAMPLER  FOR 
PLOT  AND  FIELD  STUDIES, 

Environmental   Protection   Agency,   Washington, 

DC.  Water  Quality  Office. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-06724 

DREDGING  TO  REDUCE  ASBESTOS  CON- 
CENTRATIONS IN  THE  CALIFORNIA  AQUE- 
DUCT, 

California  Dept.  of  Health  Services,  Sacramento. 

Toxics  Div. 

For  primary  bibliographic   entry   see   Field   Mj. 

W87-06773 

EFFECTS  OF  SOYBEAN  AND  CORN  RESIDUE 
DECOMPOSITION  ON  SOIL  STRENGTH  AND 
SPLASH  DETACHMENT, 

Missouri  Univ.-Columbia.  Dept.  of  Agronomy. 
C.  J.  Gantzer,  G.  A.  Buyanovsky,  E.  E.  Alberts, 
and  P.  A.  Remley.  COsTr»A 

Soil  Science  Society  of  America  Journal  SSSJ1J4, 
Vol  51,  No.  1,  p  202-206,  January-February  1987. 
2  fig,  1  tab,  22  ref.  Missouri  Water  Resources 
Research  Inst.  Program  15.951  and  USDA  ARS 
Cooperative  agreement  58-5 19B-3- 1235. 

Descriptors:  *Soil  stability,  *Soil  erosion,  'Crop 
residues,  *  Splash  detachment,  'Shear,  *  Strength, 
♦Soil  strength,  *Soil  properties,  Incubation,  De- 
compostion,  Soybeans,  Corn,  Stability. 


Although  field  experiments  have  documented  in- 
creased soil  and  water  losses  after  soybeans  (Gly- 
cine max  L.)  as  compared  with  corn  (Zea  mays 
L.),  a  'soil  effect'  appears  to  be  nondetectable  by 
regular  laboratory  means.  Because  significant  dif- 
ferences in  quantity  and  quality  of  post-harvest 
residues  occurs  between  soybean  and  corn,  a  labo- 
ratory   incubation    experiment    was    designed    to 
assess   the   effect   of  the   plant   materials  on   soil 
properties.  Analysis  shows  that  laboratory  incuba- 
tion of  disturbed  soil  with  and  without  corn  and 
soybean  residues  at  20  C,  with  optimal  water  con- 
tents of  25%  v/v,  decreases  splash  detachment, 
increases  shear  strength  and  aggrevate  size  after  7 
to   14  d.  Additions  of  corn  or  soybean  residues 
increase  soil  strength  and  decrease  soil  splash  in  a 
log-linear  fashion.  The  most  pronounced  effects 
were  observed  after  14  d.  This  corresponds  to  peak 
microbiological  activity,  indicating  changes  in  sta- 
bility are  probably  related  to  biological  processes 
Corn    residue   at   typical   field   rates   (20   Mg/ha) 
reduced   soil   splash   by   about  one-third   and   in- 
creased strength  about  two  times  as  compared  to 
the  check  after  14  d  of  incubation.  Incubation  with 
soybean  residue  for  a  similar  time  caused  slightly 
greater  soil  splash  than  incubation  with  the  same 
amount    of   corn    residue,    suggesting    that    small 
changes  in  stability  are  related  to  residue  quality. 
No  difference  in  soil  strength  relative  to  residue 
quality  was  detected  after  14  d  of  incubation,  indi- 
cating   a    subtle    difference    between    splash    and 
strength  as  measures  of  surface-soil  stability.  Ag- 
gregate size  measurements  were  less  sensitive  to 


plant  residue  treatment  and  time  of  incubation  than 
splash  or  strength.  (Author's  abstract) 
W87-06806 

BEDLOAD  TRANSPORT  IN  GRAVEL-BED 
STREAMS 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 
Hydraulic  Lab. 

P.  Diplas.  .  ,.„_ 

Journal  of  Hydraulic  Engineering  (ASCfc) 
JHEND8,  Vol.  113,  No.  3,  p  277-292,  March  1987. 
10  fig,  2  tab,  10  ref.  EPA  Contract  R-808683-01-1. 

Descriptors:  *Bed  load,  'Sediment  transport, 
•Stream  beds,  'Bedload  transport,  'Shields  stress, 
Streams,  Erosion,  Transport,  Mathematical  equa- 
tions, Gravel. 

Field  data  obtained  from  Oak  Creek  were  used  to 
study  the  bedload  transport  in  gravel-bed  streams. 
A  similarity  approach  was  used  to  delineate  a 
functional  relationship  obtained  for  the  bedload 
transport  rate  based  on  a  dimensional  analysis  rea- 
soning. A  bedload  relation,  which  allows  for  sedi- 
ment grading  effects  and  is  valid  for  low  Shields 
stresses  (phi  sub  50  <  1.4),  was  developed.  A  new 
bedload  formula  valid  for  the  whole  range  of 
Shields  stresses  was  used  to  predict  the  possible 
variation  of  the  median  size  of  the  surface  layer 
and  bedload  material  with  Shields  stress.  The  ex- 
pression for  the  reduced  hiding  function  obtained 
suggests  a  dependence  on  Shields  stress  in  addition 
to  its  dependence  on  grain  size  (D  sub  l/D  sub  50). 
(Author's  abstract) 
W87-06832 

SEDIMENT  TRANSPORT  IN  OSCILLATORY 
FLOW  OVER  FLAT  BEDS, 

Noble  Denton  Associates,  London  (England). 
R.  V.  Ahilan,  and  J.  F.  A.  Sleath. 
Journal     of     Hydraulic      Engineering      (ASCb) 
JHEND8,  Vol.  113,  No.  3,  p  308-322,  March  1987. 
8  fig,  1  tab,  26  ref. 

Descriptors:  'Sediment  transport,  'Unsteady  flow, 
'Sediments,  'Mathematical  equations,  Prediction, 
Transport,  Oscillatory  flow,  Flow,  Velocity, 
Stress,  Strain,  Equations. 

The  motion  of  sediment  in  oscillatory  flow  over  a 
flat  bed  was  investigated  both  theoretically  and 
experimentally.  The  theory  makes  use  of  results  for 
the  relationship  between  stress  and  strain  in  steady 
flow.  The  experiments  were  performed  in  two 
different  oscillatory  flow  water  tunnels  with  two 
different  sediments.  They  were  designed  to  meas- 
ure the  variation  of  velocity  with  height  in  the 
moving  layer  of  sediment  under  conditions  of  in- 
tense sediment  transport.  Although  not  perfect,  the 
agreement  between  theory  and  experiment  is  rea- 
sonable, provided  the  stress  ratio  is  chosen  correct- 
ly. Calculated  values  of  the  mean  sediment  trans- 
port rate  during  a  half-cycle  were  compared  with 
the  predictions  of  currently  available  formulas. 
(Author's  abstract) 
W87-06834 


perturbation  solutions  of  the  characteristic  param- 
eters relevant  to  the  aggradation  process  were 
derived.  The  validity  of  the  model  was  assessed  by 
comparing  the  analytical  and  numerical  results 
with  available  experimental  data.  Good  agreement 
was  obtained.  (Author's  abstract) 
W87-06837 

DO  CRITICAL  STRESSES  FOR  INCIPIENT 
MOTION  AND  EROSION  REALLY  EXIST, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab'. 

J.  W.  Lavelle,  and  H.  O.  Mofjeld. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  Vol.  113,  No.  3,  p  370-385,  March  1987. 
4  fig,  append. 

Descriptors:  'Turbulent  flow,  'Erosion,  'Channel 
erosion,  'Sediments,  'Critical  stress,  'Sediment 
transport,  'Model  studies,  Flumes,  Velocity, 
Transport,  Flow 

The  concept  of  critical  stress  for  the  initial  motion 
of  noncohesive  sediment  beds  under  turbulent  flow 
conditions  is  reviewed.  Observational  definitions  of 
incipient  motion  are  many  and  not  entirely  com- 
patible. Some  laboratory  flume  observations  of 
sediment  movement  suggest  that  no  true  threshold 
exists.  Current  understanding  of  turbulent  fluid 
motion  at  a  sediment  bed  suggest  that  some  parti- 
cle movement  must  occur  at  all  nonzero  time-mean 
velocities.  A  combined  model  for  flume  flow  and 
sediment  transport  having  no  threshold  explains 
features  of  data  that  have  been  previously  used  to 
support  the  threshold  concept.  (See  also  W87- 
06839)  (Author's  abstract) 
W 87-068 3 8 

BIBLIOGRAPHY    ON    SEDIMENT    THRESH- 
OLD VELOCITY, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab 
For  primary  bibliographic  entry  see  Field   IOC. 

W87-06839 


NONLINEAR  MODEL  FOR  AGGRADATION 
IN  ALLUVIAL  CHANNELS, 

Ecole  Polytechnique,  Montreal  (Quebec).  Dept.  ot 

Civil  Engineering. 

H.  Zhang,  and  R.  Kahawita. 

Journal      of     Hydraulic      Engineering      (ASCb) 

JHEND8,  Vol.  113,  No.  3,  p  353-369,  March  1987. 

11  fig,  1  tab,  10  ref.  NSERC  (Canada)  Grant  CNR 

A-8846. 

Descriptors:  'Model  studies,  'Aggradation,  'Allu- 
vial rivers,  'Channels,  'Sediment  transport,  Nu- 
merical analysis,  Calibrations. 

A  nonlinear  parabolic  model  for  aggradation  proc- 
esses in  alluvial  rivers  or  channels  is  presented.  A 
general  exponential  formula  for  the  sediment  trans- 
port relation  was  postulated  to  account  for  the 
nonequilibrium  process.  An  indirect  method  for 
evaluating  the  coefficients  of  the  sediment  trans- 
port relation  is  described.  The  technique  is  illus- 
trated by  numerical  experiment  and  comparison 
with  data.   Analytical  expressions  obtained   from 


INFLUENCE  OF  CULVERT  SHAPE  ON 
OUTLET  SCOUR, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

S.  R.  Abt,  J.  F.  Ruff,  F.  K.  Doehnng,  and  C.  A. 

Donnell.  ,A1.rp, 

Journal      of     Hydraulic     Engineering     (ASCb) 

JHEND8,  Vol.  113,  No.  3,  p  393-400,  March  1987. 

3  fig,  2  tab,  10  ref. 

Descriptors:  'Design  criteria,  'Scour  geometry, 
'Erosion,  'Culverts,  'Outlets,  'Scour,  Discharge, 
Geometry,  Prediction,  Shape. 

The  prediction  of  localized  scour  geometry  at  cul- 
vert outlets  has  been  an  element  in  the  culvert 
design  process  for  determining  the  need  for  poten- 
tial erosion  protection.  The  existing  scour  estima- 
tion procedures  have  correlated  the  culvert  diame- 
ter and  discharge  to  the  scour  hole  dimensions  ot 
depth  width,  length  and  volume,  primarily  tor 
circular  shaped  culverts.  However,  square  arch 
and  rectangular  culvert  shapes  are  routinely  placed 
in  the  field.  It  has  been  assumed  that  estimation 
procedures  developed  for  circular  shaped  culverts 
adequately  predict  outlet  scour  geometry  for  al 
culvert  shapes.  Square,  arch  and  rectangular  cul- 
vert shapes  were  tested  and  the  resulting  relation- 
ships provide  a  data  base  from  which  a  design 
criteria  can  be  formulated.  The  experimental  inves- 
tigation has  shown  that  the  culvert  shape  signifi- 
cantly influences  scour  hole  geometry.  The  dimen- 
sions of  a  scour  hole  that  develops  at  the  outlet  of 
an  arch,  square  or  rectangular  culvert  significantly 
varies  from  the  scour  hole  dimensions  from  a  cir- 
cular shaped  culvert.  (Alexander-PTT) 
W87-06840 

SUBMARINE  BORROW   PITS  AS  CONTAIN- 
MENT SITES  FOR  DREDGED  SEDIMENT, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 
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Erosion  and  Sedimentation — Group  2J 


Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-06990 


FLUIDIZATION  APPLIED  TO  SEDIMENT 
TRANSPORT  (FAST)  AS  AN  ALTERNATIVE 
TO  MAINTENANCE  DREDGING  OF  NAVIGA- 
TION CHANNELS  IN  TIDAL  INLETS, 

Lehigh  Univ.,  Bethlehem,  PA.  Center  for  Marine 
and  Environmental  Studies. 
J.  M.  Parks,  R.  N.  Weisman,  and  A.  G.  Collins. 
IN:  Dredged-Material  Disposal  in  the  Ocean, 
Wastes  in  the  Ocean,  Volume  2.  John  Wiley  and 
Sons,  New  York,  New  York.  1983.  p  253-272,  9 
fig,  1  tab,  10  ref.  NOAA  Grant  NA-79  AAD00063. 

Descriptors:  'Sedimentation,  •Fluidization,  'Sedi- 
ment transport,  'Dredging,  'Navigation  canals, 
•Tidal  inlets,  'Corsons  Inlet,  'New  Jersey,  Bottom 
currents,  Sand,  Mode!  studies,  Pumping,  Field 
tests,  Velocity,  Water  currents. 

Sedimentation  in  tidal  inlets  is  strongly  influenced 
by  a  bottom  current  regime  that  varies  with  the 
tidal  cycle  in  both  direction  and  velocity.  This 
variation  induces  unstable  shoaling  and  meander- 
ing of  navigation  channels.  The  concept  of  keeping 
a  channel  open  by  fluidizing  the  bottom  sediments 
was  suggested  in  New  Zealand  in  1969,  but  the 
idea  was  not  pursued  there.  Preliminary  testing  of 
this  concept  in  the  United  States  indicated  funda- 
mental difficulties  in  achieving  longitudinally  con- 
tinuous fluidization.  Laboratory  flume  studies 
show  that  fully  continuous  fluidization  along  the 
length  of  the  distribution  pipe  can  be  achieved 
when  flowrates  on  the  order  of  4  1/sec/m  of  pipe 
length  are  used.  In  a  two-dimensional  physical 
model  of  a  vertical  transverse  section  across  a 
fluidization  system,  the  optimum  configuration  of 
fluidizing  orifices  was  determined  to  be  horizontal- 
ly opposed  pairs,  and  the  practical  orifice  size  was 
found  to  be  3.16-mm  diameter  for  sand  commonly 
found  in  inlets.  The  studies  were  then  extended  to 
the  third  dimension  in  a  flume  with  a  3-m  fluidiza- 
tion distribution  pipe  buried  in  sand.  An  orifice 
spacing  on  5-cm  centers  appears  to  be  nearly  opti- 
mum. Uneven  burial  depth  along  the  length  of  the 
fluidization  pipe  does  not  appear  to  be  a  problem. 
A  series  of  experiments  were  performed  to  deter- 
mine quantitatively  the  relationships  between  the 
width  of  the  fluidized  zone  and  the  flow  rate 
through  the  fluidizing  pipe  for  different  configura- 
tions of  the  flume  system.  Fluidized  sand  was 
removed  from  the  channel  by  pumping  of  the  sand- 
water  slurry,  gravity  flow  down  a  gentle  slope, 
and  by  erosion  by  bottom  currents  of  sufficient 
velocity.  Currents  of  about  80  cm/sec  velocity 
eroded  fluidized  sand  without  affecting  nearby  un- 
fluidized  sediment.  When  fluidized  sand  was  re- 
moved, the  sides  of  the  channel  slumped  and  were 
fluidized  and  were  removed,  increasing  the  chan- 
nel width  by  50%.  Limited-scale  field  tests  were 
performed  in  a  natural  environment  in  the  margins 
of  Corsons  Inlet,  southern  New  Jersey.  Although 
some  unanticipated  operational  problems  were  en- 
countered, the  results  of  the  laboratory  studies 
weresubstantiated.  (See  also  W87-06979)  (Author's 
abstract) 
W87-06992 


ACOP  CANALS  EQUILIBRIUM  DATA 
VOLUME  X:  SUMMARY  OF  1974-1980  DATA, 
George  Washington  Univ.,  Washington,  DC. 
Dept.  of  Civil,  Mechanical,  and  Environmental 
Engineering. 

K  Mahmood,  M.  I.  Haque,  A.  M.  Choudri,  T. 
Masood,  and  M.  A.  Malik. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161as  PB86-167780. 
Price  codes:  A22-PC  in  papercopy,  A01-MF  in 
microfiche.  Report  No.  EWR-84-2,  October  1984 
Slip,  37  fig,  1  tab,  44  nd. 

Descriptors:  'Canals,  'Sedimentation,  'Channel 
flow,  'Pakistan,  'Data  collections,  'Channel  mor- 
phology, Alluvial  rivers,  Alluvial  channels,  Hy- 
draulic properties,  Sediment  transport,  Field  tests. 

The  research  on  large  sand  bed  channels  of  Paki- 
stan was  conducted  under  a  binational  U.S.A.- 
Fakistan  Cooperative  Program  to  obtain  field  data 


to  verify  and  extend  existing  knowledge  on  the 
mechanics  of  alluvial  channels.  Field  experiments 
were  conducted  under  the  Alluvial  Channel  Obser- 
vation Project  (ACOP)  to  obtain  data  on  the  hy- 
draulic, sedimentation  and  morphologic  aspects  of 
alluvial  channels.  One  of  the  objectives  of  the 
research  program  is  to  develop  predictive  relations 
for  the  behavior  of  straight  sand  bed  channels 
flowing  in  an  equilibrium  state.  In  order  to  achieve 
this  goal,  equilibrium  experiments  were  conducted 
on  straight  channel  reaches  of  one  to  two  mile 
lengths,  which  were  in  a  visible  sediment  inflow- 
outflow  balance.  To  further  ensure  equilibrium 
conditions,  field  measurements  were  made  only 
after  the  channel  discharge  had  remained  steady 
for  at  least  two  days.  The  present  report,  being  the 
last  volume  of  the  series,  summarizes  the  equilibri- 
um data  reported  in  previous  volumes.  The  series 
is  organized  into  10  volumes,  and  Volume  I  ap- 
peared in  August  1980.  (Author's  abstract) 
W87-07009 


BED-FORM  DATA  IN  ACOP  CANALS  -  EQUI- 
LIBRIUM RUNS  1979-1980, 

George     Washington    Univ.,     Washington,     DC. 

Dept.   of  Civil,   Mechanical,   and   Environmental 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-07010 


SEDIMENTATION, 

For  primary  bibliographic  entry  see  Field  5F. 
W87-07040 


IMPORTANCE  OF  SEDIMENT  SULFATE  RE- 
DUCTION TO  THE  SULFATE  BUDGET  OF  AN 
IMPOUNDMENT  RECEIVING  ACID  MINE 
DRAINAGE, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-07109 


DEVICE  FOR  SAMPLING  THE  MUD-WATER 
INTERFACE  IN  EUTROPHIC  LAKES  AND 
BOGS  FOR  RESIDUE  ANALYSIS, 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 

Dept.  of  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-07138 


DISTRIBUTION  OF  FINE  SEDIMENT  DEPOS- 
ITS IN  COMPOUND  CHANNEL  SYSTEMS, 

University   of  the   Witwatersrand,   Johannesburg 

(South  Africa).  Dept.  of  Civil  Engineering. 

C.  S.  James. 

Water  S.  A.  WAS  AD  V,  Vol.   13,  No.   1,  p  7-14, 

January  1987.  9  fig,  20  ref. 

Descriptors:  'Sediment  transport,  'Mathematical 
models,  'Channel  flow,  'Model  studies,  Flood 
plains,  Channels,  Suspended  solids,  Turbulent 
flow,  Differential  equations,  Sediments. 

During  periods  of  high  flow  in  compound  channel 
systems,  suspended  sediment  is  transferred  to  flood 
plain  sections  by  convection  and  by  turbulent 
interaction  between  flow  regions.  This  transfer  has 
a  significant  effect  on  the  distribution  of  suspended 
and  deposited  material.  The  complex,  three-dimen- 
sional problem  of  describing  the  vertical,  trans- 
verse, and  longitudinal  distribution  of  suspended 
material  in  a  compound  channel  system  is  solved 
by  decomposition.  Two  numerical  models  are  pre- 
sented which  can  be  used  conjunctively  to  describe 
the  suspended  distribution  as  well  as  the  distribu- 
tion of  deposits  on  the  main  channel  and  flood 
plain  surfaces.  One  model  describes  the  vertical 
and  transverse  distributions  over  the  flood  plain 
and  the  other  describes  the  vertical  and  longitudi- 
nal distributions  along  the  main  channel.  These 
models  consider  steady,  longitudinally  uniform 
flow  and  do  not  account  for  bed  load  movement  or 
the  role  of  the  bed  as  a  source  of  suspended 
material.  Application  of  the  models  is  illustrated  by 
a  hypothetical  example.  The  models  have  been 
used  to  explain  distributions  of  heavy  minerals  in 
ancient  fluvial  systems  and  could  also  be  useful  for 
pollution  studies.  (Author's  abstract) 


W87-07149 


REVIEW  OF  SEDIMENT/WATER  QUALITY 
INTERACTION  WITH  PARTICULAR  REFER- 
ENCE TO  THE  VAAL  RIVER  SYSTEM, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07150 


SEDIMENTOLOGIC  AND  GEOMORPHIC 
VARIATIONS  IN  STORM-GENERATED  ALLU- 
VIAL FANS,  HOWGILL  FELLS,  NORTHWEST 
ENGLAND, 

New  Mexico  Univ.,  Albuquerque.  Dept.  of  Geolo- 
gy- 

S.  G.  Wells,  and  A.  M.  Harvey. 
Geological  Society  of  America  Bulletin  BUGMA, 
Vol.  98,  No.  2,  p  182-198,  February  1987.  10  fig,  3 
tab,  39  ref. 

Descriptors:  'Alluvial  fans,  'Sediment  transport, 
'Storm  runoff,  'Sedimentation,  'Geomorphology, 
Storms,  Overland  flow,  Geomorphology,  Catch- 
ment areas,  Sedimentology,  England. 

In  June  1982,  a  storm  with  a  return  period  greater 
than  100  years,  but  lasting  less  than  2.5  hr,  destabi- 
lized hillslopes  and  produced  a  suite  of  geomor- 
phologically  and  sedimentologically  diverse  alluvi- 
al fans.  Thirteen  major  fans  were  deposited  at  the 
tributary  junctions  between  small  (<  1.0  sq  km) 
catchments  and  two  north-flowing  headwater 
streams  of  the  River  Lune.  Storm  generated  fans 
spread  over  or  became  inset  into  older  stable  fans 
and  produced  both  localized  vertical  accretion  (up 
to  3  m)  and  lateral  accretion  (up  to  100  m).  Sedi- 
mentary processes  operating  during  deposition  in- 
volved debris  flow,  transitional  flow,  and  stream- 
flow.  Six  facies  types  are  recognized:  viscous 
debris  flow  (Dl),  dilute  debris  flow  (D2),  transi- 
tional flow  (Tl),  fluvial  bars  and  lobes  (SI,  S2)  and 
fluvial  sheet  gravels  (S3).  Regionally,  streamflow 
deposition  prevails  over  debris-flow  deposition, 
and  type  S3  facies  has  the  greatest  areal  extent. 
Temporal  and  spatial  variations  in  facies  deposition 
during  the  storm,  however,  resulted  from 
watensediment  ratio  variations.  Fan  deposition  in- 
volved an  early  phase  of  debris-flow  to  transitional 
flow  due  to  large  inputs  of  sediment  from  hillslope 
failures.  This  was  followed  by  a  systematic  change 
to  more  dilute  conditions,  resulting  in  streamflow 
deposition  and  (eventually)  channel  incision.  A 
significant  amount  of  geomorphic  work  and  com- 
plex variations  in  sedimentary  processes  during  the 
storm  resulted,  in  part,  from  extensive  overland 
flow  and  hillslope  destabilization.  Analysis  indi- 
cates that  catchment  size,  channel  gradient  and 
percentage  of  area  eroded  during  the  storm  con- 
trolled whether  debris  flow  or  streamflow  facies 
dominated  a  fan  sequence.  Smaller,  steeper  catch- 
ments had  a  greater  percentage  of  the  area  yielding 
sediment  and  are  dominated  by  debris  flows, 
whereas  larger  catchments  produced  more  runoff 
resulting  in  dilution  and  streamflow.  Facies  se- 
quences and  fan  entrenchment  in  the  Howgill 
Fells,  which  are  typically  considered  products  of 
longer  term  climatic  change  or  tectonics  in  other 
localities,  are  here  primarily  affected  by  thresholds 
related  to  catchment  geomorphology,  by  type  of 
sediment  available,  and  by  position  within  the 
storm  cell.  (Author's  abstract) 
W87-07158 


ISOTOPIC  EVIDENCE  FOR  CLIMATIC  IN- 
FLUENCE ON  ALLUVIAL-FAN  DEVELOP- 
MENT IN  DEATH  VALLEY,  CALIFORNIA, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Geography. 
R.  I.  Dorn,  M.  J.  de  Niro,  and  H.  O.  Ajie. 
Geology  GLGYB,  Vol.  15,  No.  2,  p  108-110,  Feb- 
ruary 1987.  3  fig,  2  tab,  25  ref.  National  Geograph- 
ic Society  Grant  NGS  84-2961,  PRF  Grant  180  16- 
GB2,  NSF  Grants  BNS  84-18280  and  PCM  84- 
05003. 

Descriptors:  'Alluvial  fans,  'Paleoclimatology, 
'Arid  climates,  'Climatic  effects,  'Sedimentation, 
Death  Valley,  Isotope  studies,  Organic  matter, 
Semiarid  climates,  Humid  climates. 
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Field  2— WATER  CYCLE 

Group  2J— Erosion  and  Sedimentation 


At  least  three  semiarid  to  arid  cycles  are  recorded 
by  delta  CI 3  values  of  organic  matter  in  layers  ot 
rock  varnishes  on  surfaces  of  Hanaupah  Canyon 
and  Johnson  Canyon  alluvial  fans,  Death  Valley, 
California.  These  isotopic  paleoenvironmental I  sig- 
nals are  interpreted  as  indicating  major  periods  ot 
fan  aggradation  during  relatively  more  humid  peri- 
ods and  fan  entrenchment  during  subsequent 
lengthy  arid  periods.  (Author's  abstract) 
W87-07159 

CAPILLARY  MOISTURE  FLOW  AND  THE 
ORIGIN  OF  CAVERNOUS  WEATHERING  IN 
DOLERITES  OF  BULL  PASS,  ANTARCTICA, 

California  Inst,  of  Tech.,  Pasadena.  Div.  of  Geo- 
logical and  Planetary  Sciences. 
For   primary   bibliographic   entry   see   Field   ZU. 
W87-07162 

TRANSPORT  OF  ROAD-SURFACE  SEDIMENT 
THROUGH  EPHEMERAL  STREAM  CHAN- 
NELS, 

Weyerhaeuser  Co.,  Tacoma,  WA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07186 

VALIDATION  OF  SWRRB-SIMULATOR  FOR 
WATER  RESOURCES  IN  RURAL  BASINS, 

Agricultural  Research  Service,  Temple,  TX. 
For  primary  bibliographic  entry  see  Field  6B. 
W87-07198 

INFLUENCE  OF  INFREQUENT  FLOODS  ON 
TOE  TRACE  METAL  COMPOSITION  OF  ES- 
TUARINE  SEDIMENTS, 

Maryland  Univ.,  College  Park.  Dept.  of  Chemis- 
try. 

G.  R.  Helz,  and  S.  A.  Sinex.       „  ,  „n  M      ,       . 
Marine  Chemistry  MRCHBD,  Vol.  20,  No.  1,  p  1- 
11,  October  1986.  3  fig,  2  tab,  24  ref. 

Descriptors:  *Sediment  transport,  *Trace  metals, 
•Estuaries,  'Flood  effects,  'Sediment  sources 
Chesapeake  Bay,  Susquehanna  River,  Iron,  Hood 
discharge,  River  basins,  Sediments,  Heavy  metals. 

Bv  use  of  iron  variation  diagrams,  it  is  shown  that 
the  concentrations  of  Mn,  Ni,  Cu  and  Zn  in  sedi- 
ments of  upper  Chesapeake  Bay  are  50-75%  lower 
than  expected  if  they  were  simple  mixtures  of  their 
apparent  source  materials:  eroding  Atlantic  Coastal 
Plain  deposits  and  material  delivered  by  the  Sus- 
quehanna River  under  ordinary  discharge  condi- 
tions  The  Fe  concentrations  in  the  sediments,  on 
the  other  hand,  are  consistent  with  derivation  from 
these  sources.  Evidence  is  presented  that  the  ratios 
of  total  Mn,  Ni,  Cu  and  Zn  to  Fe  in  the  Susquehan- 
na River  decline  during  high   discharge  events 
Because  such  events  are  responsible  for  removal  ot 
a  major  fraction  of  the  total  material  carried  out  ot 
the   river  basin,   it  is  likely  that   the  upper  bay 
sediments   simply   reflect   the   long-term   average 
composition  of  material  from  the  basin.  Averaging 
over  a  period  much  greater  than  one  year  is  neces- 
sary to  obtain  a  meaningful  estimate  of  the  trace 
element  composition  of  material  being  removed 
from  this  river  basin.  (Author's  abstract) 
W87-07212 


cases,  these  processes  are  controlled  by  climate 
and  can  vary  seasonally.  In  the  harbor  at  Corpus 
Christi     Texas,    the    summer   climate    creates   an 
oxygen-poor   environment   in   the   water   column 
near    the    sediment-water    interface.    This    causes 
chalcophilic  metals  to  precipitate  from  the  water, 
resulting  in  high  concentrations  in  the  sediments 
near   the  source.   During  the   winter,   turbulence 
created  by  strong  winds  causes  the  entire  water 
mass  to  become  aerated  and  oxidizing,  and  remobi- 
lization  of  some  metals  results.   In  addition,  this 
turbulence  accelerates  circulation  which  transports 
the  metal-enriched  waters  from  the  harbor.  On  the 
outer  continental  shelf  of  south  Texas,  the  infaunal 
activity  varies  seasonally  with  bottom  water  tem- 
peratures. As  this  infaunal  activity  has  an  effect  on 
the  chemical  environment  within  the  sediment  near 
the  sediment-water  interface,  the  observed  trace 
metal   content   at   the   interface   also   appears   to 
change  with  the  seasons.  (Author's  abstract) 
W87-07213 

TRACE  METAL  TRANSPORT  IN  TWO  TRIBU- 
TARIES OF  THE  UPPER  CHESAPEAKE  BAY: 
THE  SUSQUEHANNA  AND  BUSH  RIVERS, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

J.  J.  Delfino,  and  R.  G.  Otto. 

Marine  Chemistry  MRCHBD,  Vol.  20,  No.   1,  p 

29-44,  October  1986.  5  fig,  1  tab,  31  ref. 

Descriptors:  *Trace  metals,  *Sediment  transport, 
•Chesapeake  Bay,  'Sediment  sources,  'Suspended 
load  'Susquehanna  River,  'Bush  River,  Seasonal 
variation,  Rivers,  Sediments,  Hydrology,  Heavy 
metals,  Metals. 


TRACE  METAL  SEASONAL  VARIATIONS  IN 
TEXAS  MARINE  SEDIMENTS, 

Geological  Survey,  Denver,  CO. 

C.  W.  Holmes.  „    XT      , 

Marine  Chemistry  MRCHBD,  Vol.  20,  No.   1,  p 

13-27,  October  1986.  10  fig,  27  ref. 

Descriptors:  'Sediment  transport,  'Trace  metals 
•Marine  sediments,  'Sediment  sources,  'Seasonal 
variation,  'Coastal  waters,  Texas,  Watersheds  Ef- 
fluents, Chemical  precipitation,  Harbors,  Sedi- 
ments, Transport,  Corpus  Christi. 

Trace  elements  in  coastal  environments  are  de- 
rived from  three  major  sources.  (1)  the  bordering 
watershed-  (2)  the  offshore  marine  environment; 
and  (3)  industrial  and/or  urban  effluent.  The  site  ol 
deposition,  however,  is  controlled  by  physical  and 
chemical  processes  in  the  coastal  zone.  In  many 


A  study  of  Fe,  Mn,  Zn,  and  Cu  transport  m  two 
tributaries  of  the  Upper  Chesapeake  Bay  (the  Sus- 
quehanna and  Bush  Rivers)  was  performed.  Sam- 
pling was  conducted  according  to  hydrologic  sea- 
sons   Three  phases  (soluble  (<0.2  micron)    fine 
(>0  2  micron,  <3  micron)  and  coarse  particulates 
(>3  micron))  of  each  metal  were  separated  by 
rapid  filtration  and  then  analyzed.  Particulate  Fe 
was  the  major  Fe  phase  in  both  nvers  during  all 
seasons.  Soluble  Mn  was  the  dominant  Mn  phase  in 
winter  in  both  rivers  and  also  during  fall  and  the 
snowmelt-runoff  period  in  the  Susquehanna  River 
and  summer  at  one  Bush  River  station.  Soluble  Zn 
was  the  principal  Zn  phase  in  winter  in  both  nvers 
and  also  in  summer  in  the   Susquehanna  River, 
while  particulate  Zn  was  dominant  during  the  re- 
maining seasons.  Copper  showed  the  greatest  prev- 
alence in  the  soluble  phase  among  the  four  metals 
studied.  The  soluble  phase  was  the  major  form  ot 
Cu  during  fall,  winter  and  spring  in  both  rivers  and 
also  in  summer  in  the  Susquehanna  River.    1  he 
trace  metal   phase  distributions  were   related   to 
seasonal  hydrologic  conditions  and  water  chemical 
phenomena,  such  as  the  release  of  Mn  from  anoxic 
sediments.  The  metal  content  of  total  suspended 
matter  in  the  rivers  was  at  least  the  same  order  ot 
magnitude  as  seen  for  other  world  rivers,  although 
the  Fe  and  Mn  contents  in  the  total  suspended 
matter  were  enriched  above  the  world  averages  on 
some  sampling  dates  in  both  the  Susquehanna  and 
Bush  Rivers.  The  content  of  all  four  metals  in  the 
total  suspended  matter  was  greater  than  would  be 
predicted  based  on  the  weathering  of  exposed  sur- 
ficial  rock,  indicating  the  contribution  of  anthropo- 
genic sources  to  the  total  particulate  metal  content 
in  both  rivers.  (Author's  abstract) 
W87-07214 


Descriptors:  'Organic  matter,  'Seasonal  variation, 
•Sediments,  *St.  Lawrence  River,  Sedimentation 
rates,  Mixing,  Bioturbation. 

Significant  variations  in  the  sedimentation  rate, 
flux  of  organic  matter,  and  in  the  quality  of  the 
organic  matter  reaching  the  sediment  surface  have 
been  observed  in  a  physically  stable,  deep  coastal 
environment.  Bioturbational  mixing  is  sufficiently 
active  to  ensure  that  freshly  arriving  organic 
matter  is  incorporated  below  the  sediment  surface 
before  it  can  be  significantly  degraded.  Seasonal 
variations  in  the  overlying  water  column  may 
induce  corresponding  temporal  variations  in  dia- 
genetic  parameters  in  the  bottom  sediments.  The 
study  of  the  St.  Lawrence  region  is  continuing,  to 
further  define  the  time-scales  over  which  steady- 
state  assumptions  may  be  validly  applied.  Caution 
is  advised  when  extending  diagenetic  rate  constant 
determinations,  based  upon  measurements  obtained 
on  a  single  date,  to  long-term  models.  (See  also 
W87-07371)  (Lantz-PTT) 
W87-07375 

PARTITIONING  OF  PCBS  IN  MARINE  SEDI- 
MENTS- .  u  A 

Woods    Hole    Oceanographic    Institution,    MA. 

Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  5b. 

W87-07377 

SILICONES  IN  ESTUARINE  AND  COASTAL 
MARINE  SEDIMENTS, 

Naval  Research  Lab.,  Washington,  DC.  Chemistry 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07378 


SEDIMENTS, 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H.  Muenchen,  Neuherberg  (Germany,  KK.). 
Inst,  fuer  Oekologische  Chemie. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-07236 

SEDIMENT  RESPONSE  TO  SEASONAL  VARI- 
ATIONS IN  ORGANIC  MATTER  INPUT, 

Quebec  Univ.,  Rimouski.  Dept.  of  Oceanography. 
N  Silverberg,  H.  M.  Edenborn,  and  N.  Belzile. 
IN    Marine  and  Estuarine  Geochemistry,   Lewis 
Publishers,  Chelsea,  Michigan.  1985.  p  69-80,  5  fig, 
1  tab,  14  ref. 


BUDGETS  AND  RESIDENCE  TIMES  OF  NU- 
TRIENTS IN  TOKYO  BAY, 

Geological  Survey  of  Japan,  Yatabe.  Marine  Geol- 
ogy Dept. 
For  primary  bibliographic  entry  see  Field  2L. 

W87-07379 

SEDIMENTARY  PROCESSES  OF  FINE  SEDI- 
MENTS AND  TOE  BEHAVIOUR  OF  ASSOCI- 
ATED METALS  IN  THE  KEUM  ESTUARY, 
KOREA,  ,  _        .    _.     , 

Seoul  National  Univ.  (Republic  of  Korea).  Dept. 
of  Oceanography. 

C.-B.  Lee.  ,       .  T       . 

IN:  Marine  and  Estuarine  Geochemistry^  Lewis 
Publishers,  Chelsea,  Michigan.  1985.  p  209-225,  8 
fig,  3  tab,  24  ref. 

Descriptors:  'Sediment  transport,  'Heavy  metals, 
'Keurn  Estuary,  'Korea,  'Suspended  sediments, 
Estuaries,  Seasonal  variation,  Tides,  Manganese, 
Zinc,  Copper,  Cobalt,  Lead,  Nickel. 

The  Keum  Estuary  is  characterized  by  its  macro- 
tidal  regime  and  great  seasonal  fluctuation  in  nver 
discharge.  The  spring-tidal  saline  water  penetrates 
up  to  60-km  upstream  during  the  low  nver  dis- 
charge period.  Concentration  of  suspended  partic- 
ulate matter  (SPM)  varies  with  both  velocity  and 
direction  of  the  tidal  current,  the  latter  being  relat- 
ed to  the  concentration  gradient  along  the  estuary. 
The  development  of  a  turbidity  maximum,  extend- 
ing over  40-km  along  the  estuary  during  the 
spring-tide  and  low  river  discharge  penod  and 
disappearing  dunng  the  neap-tide  and  high  nver 
flow  seems  primarily  related  to  the  tidal  range  at 
the  mouth.  The  SPM  in  the  maximum  zone  is 
mostly  fine-grained  and  enriched  with  some  heavy 
metals  (Mn  Zn,  Cu,  Co,  Pb  and  N.)  associated 
with  the  reducible  and  residual  fractions,  although 
some  of  them  show  certain  relationships  with  the 
grain-size  and  the  organic  carbon  content,  (iee 
also  W87-07371)  (Author's  abstract) 
W87-07382 

TIN  METHYLATION  IN  SULFIDE  BEARING 
SEDIMENTS,  ,     _.  ,     . 

Maryland  Univ.,  Solomons.  Chesapeake  Biologica 

Lab. 
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For  primary  bibliographic  entry  see  Field  5B. 
W87-07383 


MASS    BALANCE    MODELING    OF    HEAVY 
METALS  IN  SAGINAW  BAY,  LAKE  HURON, 

Environmental  Research  Lab.-Duluth,  Grosse  He, 

MI.  Large  Lakes  Research  Station. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07418 


DETACHMENT  MODEL  FOR  NON-COHE- 
SIVE SEDIMENT, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agri- 
cultural Engineering. 
B.  N.  Wilson,  and  B.  J.  Barfield. 
Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 
2,  p  445-449,   March- April    1986.    3   fig,    12   ref. 

Descriptors:  'Model  studies,  *Sediment  transport, 
•Bed  load,  'Scour,  Turbulent  flow,  Prediction, 
Detention  ponds,  Sediments,  Detachment. 

A  detachment  algorithm  was  developed  using  Ein- 
stein's bed  load  transport  concepts.  This  detach- 
ment algorithm  is  based  on  the  probability  of  tur- 
bulent detachment  forces  exceeding  the  submerged 
weight  of  particles.  In  addition  to  the  detachment 
algorithm,  a  theoretical  inconsistency  in  Einstein's 
bed  load  formulation  was  corrected.  The  implica- 
tions of  this  inconsistence  were  also  discussed.  The 
use  of  the  algorithm  was  demonstrated  in  predict- 
ing the  bed  scour  rate  in  detention  ponds.  These 
results  showed  that  the  model  predicted  values 
with  proper  trends.  (Author's  abstract) 
W87-07449 


SPILLWAY    DESIGN    AFFECTS    RESERVOIR 
WATER  QUALITY, 

Agricultural    Research    Service,    Columbia,    MO. 
North  Central  Watershed  Research  Unit. 
For  primary  bibliographic  entry  see  Field  8A. 
W87-07452 


EROSION,  DEPOSITION  AND  SEDIMENT 
YIELD  FROM  DRY  CREEK  BASIN,  NEBRAS- 
KA, 

R.  G.  Spomer,  R.  L.  Mahurin,  and  R.  F.  Piest. 
Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No 
2,  p  489-493,  March- April  1986.  3  fig,  3  tab,  12  ref. 

Descriptors:  'Erosion,  'Deposition,  'Sediment 
yield,  'Dry  Creek  Basin,  'Soil  erosion,  Nebraska, 
•Sedimentation,  Basins,  Drainage  areas,  Croplands. 

Historic  and  contemporary  erosion  measurements 
on  channels,  gullies,  and  rangeland,  along  with 
computed  erosion  rates  from  cropland,  were  uti- 
lized to  attempt  a  total  accounting  of  sedimentation 
(erosion  and  deposition)  processes  in  the  Dry 
Creek  Drainage  Basin,  Nebraska.  Previously,  such 
accountings  could  only  be  inferred  from  informa- 
tion at  extreme  ends  of  space/time  reference 
frames,  i.e.  from  very  small  40.5  sq  m(0.01  acre) 
erosion  plot  measurements  on  a  storm  or  an  annual 
basis,  and  for  large  basins  over  geologic  time. 
Additional  measures  of  component  sedimentation 
processes  as  cited  herein  are  essential  for  model 
verification.  Better  information  on  the  dynamics  of 
soil  erosion,  transport,  and  especially  sediment  de- 
livery and  deposition  is  provided  to  improve  con- 
servation designs.  Thirty  year,  watershed  weight- 
ed, average  annual  sediment  yields  of  10.3  Mg/ha 
(4.6  t/a)  from  the  51.8  sq  km  (20  sq  mi)  drainage 
area  of  Dry  Creek  originated  from  the  following 
source  areas:  cropland  soil  erosion  (8. 1  Mg/ha  (3.6 
t/a)),  rangeland  soil  erosion  (0.7  Mg/ha  (0.3  t/a)), 
catstep  soil  erosion  (3.1  Mg/ha  (1.4  t/a)),  upland 
gully  knickpoint  erosion  (1.1  Mg/ha  (0.5  t/a)), 
main  channel  widening  1.9  Mg/ha  (0.8  t/a),  and 
main  channel  headcutting  0.6  Mg/ha  (0.3  t/a). 
Thirty  year  average  annual  deposition  quantities, 
watershed  weighted  were:  5.9  Mg/ha  (2.6  t/a), 
with  0.7  Mg/ha  (0.3  t/a)  filling  the  middle  channel 
reaches  of  Dry  Creek,  4.8  Mg/ha  (2. 1  t/a)  accumu- 
lating on  the  flat  floodplain,  and  the  remaining  0.4 
Mg/ha  (0.2  t/a)  deposited  on  the  same  general 
location  from  which  it  was  eroded.  (Author's  ab- 
stract) 
W87-07456 


CHANGES  IN  THE  DISTRIBUTION  PAT- 
TERNS OF  TRACE  METALS  IN  SEDIMENTS 
OF  THE  MERSEY  ESTUARY  IN  THE  LAST 
DECADE  (1974-83), 

Imperial  Chemical  Industries  Ltd.,  Brixham  (Eng- 
land). Brixham  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-07466 


GEOSTATISTICAL  MODEL  OF  RESERVOIR 
DEPOSITION, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

A.  Bardossy,  I.  Bogardi,  and  L.  Duckstein. 
Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  3,  p  510-514,  March  1987.  1  fig,  1  tab,  17  ref 
FAO  Project  HUN. 82004. 

Descriptors:  'Sedimentation,  'Model  studies, 
'Reservoir  deposition,  'Silting,  'Geostatistics, 
'Kriging,  Hungary,  Estimating,  Reservoirs,  Depo- 
sition, Statistics. 

The  estimation  variance  of  reservoir  deposition 
volume  is  calculated  from  point  measurements  by 
geostatistics.  Two  versions  of  the  geostatistical 
model  are  developed:  a  trapezoidal  rule  estimator 
and  universal  kriging  estimator.  The  geostatistical 
properties  of  the  trapezoidal  rule  estimator  are 
derived.  To  illustrate  the  approach,  the  estimation 
variance  of  reservoir  deposition  volume  at  the 
Vacszentlaszlo  site  (Hungary)  is  calculated  by  four 
methods:  statistical  procedure  under  spatial  inde- 
pendence assumption  (1)  prior  to  measurements; 
(2)  after  measurements;  (3)  geostatistical  use  of 
trapezoidal  rule;  and  (4)  universal  kriging.  Results 
indicate  that  the  assumption  of  spatial  independ- 
ence leads  to  considerable  underestimation  of  the 
error.  It  is  shown  both  theoretically  and  numerical- 
ly that  the  trapezoidal  rule  estimator  and  universal 
kriging  may  yield  similar  results.  (Author's  ab- 
stract) 
W87-07481 


SEDIMENTS  OF  LAKE  BALDEGG  (SWITZER- 
LAND) -  SEDIMENTARY  ENVIRONMENT 
AND  DEVELOPMENT  OF  EUTROPHICATION 
FOR  THE  LAST  100  YEARS  (DIE  SEDIMENTE 
DES  BALDEGGERSEES  (SCHWEIZ)  -  ABLA- 
GERUNGSRAUM  UND  EUTROPHIERUNG- 
SENTWICKLUNG  WAHREND  DER  LETZTEN 
100  JAHRE), 

Eidgenoessische  Technische  Hochschule,   Zurich 
(Switzerland).  Geologisches  Inst. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-07527 


SINKING  RATES  AND  PHYSICAL  PROPER- 
TIES OF  FAECAL  PELLETS  OF  FRESHWA- 
TER INVERTEBRATES  OF  THE  GENERA  SI- 
MULIUM  AND  GAMMARUS, 

Freshwater     Biological     Association,     Wareham 

(England).  River  Lab. 

M.  Ladle,  J.  S.  Welton,  and  M.  C.  Bell. 

Archive  fuer  Hydrobiologie  AHYBA4,  Vol.  108, 

No.   3,   p  411-424,   January    1987.   6  fig,   29   ref. 

Descriptors:  'Feces,  'Animal  wastes,  'Inverte- 
brates, 'Sediments,  'Translocation,  'Rivers, 
'Mathematical  studies,  Mathematical  equations, 
Sinking  rates,  Physical  properties,  Aquatic  animals, 
Amphipods,  Crustaceans,  Gammarus,  Larvae, 
Animal  wastes,  Wastes,  Stokes  Law. 

The  physical  properties  and  sinking  rates  of  the 
fecal  pellets  of  a  larval  suspension  feeder  (Simu- 
lium  spp.)  and  a  benthic  crustacean  deposit  feeder 
(Gammarus  pulex)  are  discussed  in  relation  to  the 
translocation  of  organic  sediments  in  rivers.  Fluid 
viscosity  was  important  in  the  settling  of  Simulium 
fecal  pellets  but  not  G.  pullex  pellets  and  the  drag 
coefficients  are  calculated  compared  with  the  theo- 
retical Stokes  Law.  Physical  factors  affecting  the 
rates  included  pellet  diameter,  length,  and  specific 
gravity.  Equations  are  also  derived  to  predict 
pellet  sinking  rates.  (Author's  abstract) 
W87-07529 


RAINFALL'S  THE  GAME,  EDUCATION'S  THE 
AIM, 


South  Dakota  State  Univ.,  Brookings. 

For  primary  bibliographic  entry  see  Field  2B. 

W87-07561 


RAINFALL  EROSIVITY  IN  IRAQ, 

Salahaddin  Univ.,  Arbil  (Iraq).  Dept.  of  Soil  Sci- 
ence. 

M.  H.  Hussein. 

Journal  of  Soil  and  Water  Conservation  JWSCA3, 
Vol.  41,  No.  5,  p  336-338,  September-October 
1986.  1  fig,  1  tab,  7  ref. 

Descriptors:  'Rainfall  erosivity,  'Iraq,  'Rill  ero- 
sion, 'Sheet  erosion,  'Mathematical  analysis, 
'Rainfall,  'Erosion,  Prediction,  Soil  erosion, 
Mathematical  equations,  Regression  analysis,  Ero- 
sion control. 

An  estimation  of  rainfall  erosivity  is  essential  for 
the  prediction  of  sheet  and  rill  erosion.  However,  a 
rainfall  erosivity  parameter  designed  specifically 
for  Iraq  cannot  be  derived  currently,  since  soil  loss 
data  for  the  country  are  scarce.  Therefore,  an 
attempt  was  made  to  approximate  rainfall  erosivity 
in  Iraq  using  available  information  on  monthly  and 
annual  rainfall  for  49  stations  covering  the  country. 
An  isoerodent  map  was  developed  for  the  entire 
country;  values  for  points  between  isoerodent  lines 
can  be  calculated  using  linear  interpolation.  How- 
ever, such  interpolation  is  less  valid  in  the  moun- 
tainous region  because  index  values  change  rather 
abruptly.  A  probability  analysis  on  erosivity  factor 
cannot  yet  be  made.  However,  individual  year 
erosivity  values  may  deviate  appreciably  from  the 
mean  annual  erosivity.  Also,  the  effect  of  snow- 
melt  in  the  mountain  region  is  not  accounted  for. 
Nevertheless,  derived  values  are  considered  satis- 
factory as  a  first  approximation  to  rainfall  erosi- 
vity. Erosivity  values  have  been  used  to  predict 
sheet  and  rill  erosion  with  the  universal  soil  loss 
equation  in  northern  Iraq,  specifically  to  assess 
erosion  hazards  on  farm  fields  and  to  design  proper 
erosion  control  measures.  (Author's  abstract) 
W87-07563 


EARLY  DIAGENESIS  IN  BIOADVECJTVE 
SEDIMENTS:  RELATIONSHIPS  BETWEEN 
THE  DIAGENESIS  OF  BERYLLIUM-7,  SEDI- 
MENT REWORKING  RATES,  AND  THE 
ABUNDANCE  OF  CONVEYOR-BELT  DEPOS- 
IT-FEEDERS, 

State  Univ.  of  New  York  at  Binghamton.  Dept.  of 
Geological  Sciences. 
D.  L.  Rice. 

Journal  of  Marine  Research  JMMRAO,  Vol.  44, 
No.  1,  p  149-184,  February  1986.  10  fig,  5  tab,  40 
ref.  NOAA  Grant  NA81AA-D-0O099,  NSF  Grants 
OCE-8310178  and  OCE-8442759. 

Descriptors:  'Limnology,  'Isotope  studies,  *Dia- 
genesis,  'Sediments,  'Beryllium,  'Sedimentation, 
'Polychaetes,  'Model  studies,  'Marine  environ- 
ment, Annelids,  Intertidal  areas,  Particulate  matter, 
Environment,  Organic  matter,  Detritus,  Aquatic 
animals,  Aquatic  life,  Sedimentation  rates,  Mathe- 
matical models,  Mathematical  studies,  Mathemati- 
cal analysis. 

The  contribution  of  the  conveyor-belt  feeding  and 
biodeposition  activity  of  orbiniid  polychaetes  (Sco- 
loplos  spp.)  to  bioturbation  in  intertidal  sediments 
was  examined  in  Lowes  Cove,  Maine.  Laboratory 
measurements  of  particle  reworking  rates  were 
incorporated  into  steady-state  and  transient-state 
diagenetic  models  to  predict  subduction  velocities 
of  marker  layers  in  incubated  cores  and  to  predict 
the  in  situ  activity-depth  profile  of  the  radionuclide 
Be-7,  a  tracer  of  rapid  mixing  processes.  Incubated 
cores  containing  a  complete  macrofauna  from  the 
Cove  were  mixed  bioadvectively  with  little 
random  mixing  detectable;  the  conveyor-belt  activ- 
ity of  Scoloplos  accounted  fully  for  particle  sub- 
duction in  these  cores.  The  Be-7  activity-depth 
profile  of  a  sediment  core  from  Lowes  Cove  was 
consistent  with  a  conveyor-belt  diagenetic  model 
based  upon  seasonal  variations  in  the  surface  biode- 
position rate  of  Scoloplos  and  a  constant  Be-7 
activity  at  the  sediment  surface.  Seasonal  changes 
in  the  rates  of  atmospheric  deposition  and  dilution 
with   radioactively   dead    sediment   emplaced   by 
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conveyor-belt  activity  apparently  did  not  dominate 
features  of  this  Be-7  profile.  The  control  by  these 
polychaetes  of  sediment  turnover  and  incorpora- 
tion of  reactive  chemical  species  across  the  sedi- 
ment surface  may  explain  in  part  why  local  patches 
with  characteristic  worm  abundance  and  standing 
crop  are  maintained  year  to  year  in  Lowes  Cove. 
(Author's  abstract) 
W87-07594 

2K.  Chemical  Processes 

NUMERICAL  MODEL  FOR  SULFUR  AND  NI- 
TROGEN SCAVENGING  IN  NARROW  COLD- 
FRONTAL  RAINBANDS:  1.  MODEL  DESCRIP- 
TION AND  DISCUSSION  OF  MICROPHYSI- 
CAL  FIELDS,  ,    .. 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Atmos- 
pheric Sciences. 

For  primary  bibliographic  entry  see  Field  IU. 
W87-06699 

NUMERICAL  MODEL  FOR  SULFUR  AND  NI- 
TROGEN SCAVENGING  IN  NARROW  COLD- 
FRONTAL  RAINBANDS:  2.  DISCUSSION  OF 
CHEMICAL  FIELDS, 

Washington  Univ.,  Seattle.  Dept.  of  Atmospheric 

Sciences. 

For  primary  bibliographic  entry  see  Field  ZB. 

W87-06700 

OZONE-INDUCED  OXIDATION  OF  S02  IN 
SIMULATED  CLOUDS, 

Nevada  Univ.  System,  Reno.  Desert  Research  Inst. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-06701 

ION-ASSOCIATION  MODEL  FOR  HIGHLY 
saline;  SODIUM  CHLORIDE-DOMINATED 
WATERS,  ' 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

G.  Sposito,  and  S.  J.  Traina.  „,„_..    ,,  , 

Journal  of  Environmental  Quality  JEVQAA,  Vol; 
16,  No.  1,  p  80-85,  January-March  1987.  3  tig,  3 
tab,  27  ref. 

Descriptors:  *  Ion-association  models,  *  Model  stud- 
ies *Solutions,  *Saline  water,  *Water  chemistry, 
'Sodium  chloride,  'Solutes,  'GEOCHEM Statis- 
tics, Computer  programs,  Model  testing  Calibra- 
tions, Prediction,  Solubility,  Speciation,  Soil  solu- 
tion, Brines,  Ions,  Electrolytes. 

An  empirical  ion-association  model  for  concentrat- 
ed aqueous  solutions  in  which  NaCl  is  the  principal 
solute  was  developed  for  incorporation  into  the 
computer  program  GEOCHEM.  The  model  in- 
volved the  use  of  the  Davies  equation  to  calculate 
the  activity  coefficients  of  charged  species  and 
other  semiempirical  equations  based  in  statistical 
mechanics  to  calculate  the  activity  coefficients  of 
neutral  complexes.  Model  validation  was  initiated 
through  prediction  of  the  solubilities  of  gypsum, 
amorphous  silica,  and  barite  in  NaCl  solutions  and 
other  Na-salt  solutions.  Predicted  solubilities  usual- 
ly agreed  with  measured  values  to  within  +  or  5 
5%  at  ionic  strengths  up  to  2  kmol/cu  m  (mol/L). 
These  encouraging  results  suggest  that  the  model, 
although  limited  in  scope  and  validation,  will  be 
useful  for  chemical  speciation  calculations  on 
highly  saline  soil  solutions  and  brines.  (Authors 
abstract) 
W87-06728 


DIFFERENTIAL-PULSE  POLAROGRAPHIC 
^TERMINATION  OF  SELENIUM  SPECIES 
IN  CONTAMINATED  WATERS, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,    Sutherland    (Australia).    Analytical 

Chemistry  Section. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-06730 

DIRECT  DETERMINATION  OF  CADMIUM  IN 
NATURAL  WATERS  BY  ELECTROTHERMAL 


ATOMIC      ABSORPTION      SPECTROMETRY 
WITHOUT  MATRIX  MODIFICATION, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io) Environmental  Contaminants  Div. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-06731 


IDENTIFICATION  OF  HYDROLYSIS  PROD- 
UCTS OF  ALUMINIUM  IN  NATURAL 
WATERS-  PART  1.  N-DIMENSIONAL  CALI- 
BRATION OF  AL/F  KINETIC  PATHWAYS, 

Goettingen  Univ.  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  5A. 

W87-06732 


IDENTIFICATION   OF   HYDROLYSIS   PROD- 
UCTS     OF      ALUMINIUM      IN      NATURAL 
WATERS-  PART  2.  ALSPEC,  A  COMPUTER- 
^ED     PROCEDURE     FOR     QUANTIFYING 
EQUILIBRIA   WITH    INORGANIC   AND   OR- 
GANIC LIGANDS, 
Goettingen  Univ.  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5A. 
W87-06733 


DETERMINATION  OF  TRACE  AMOUNTS  OF 
VANADIUM(IV)  AND  (V)  IN  WATER  BY 
ENERGY-DISPERSIVE  X-RAY  FLUORES- 
CENCE SPECTROMETRY  COMBINED  WITH 
PRECONCENTRATION  AND  SEPARATION, 
Colorado  State  Univ.,  Fort  Collins.  Dept.  ot 
Chemistry. 

K.  Hirayama,  and  D.  E.  Leyden 
Analytica  Chimica  Acta  ACACAM,  Vol.  188,  p  1- 
7,  October  1986.  2  fig,  3  tab,  16  ref. 

Descriptors:  'Vanadium,  'Analytical  methods, 
'Sample  preparation,  *X-ray  florescence  spec- 
trometry, Precipitates,  Spectral  analysis,  Ions, 
Heavy  metals. 

In  a  method  is  described  for  the  separation  pre- 
concentration  and  quantitation  of  V(IV)  and  V(V) 
in  water.  Vanadium(V)  is  precipitated  with  dieth- 
vldithiocarbamate  (DDTC)  at  pH  1.8  and  V(IV)  is 
precipitated  with  DDTC  at  pH  4.  The  precipitates 
are  collected  by  vacuum  filtration  on  a  membrane 
filter  for  quantitation  by  energy-dispersive  x-ray 
fluorescence  spectrometry.  Multi-element  and 
single-element  calibration  curves  are  prepared  and 
used  to  evaluate  the  matrix  and  mass  effects  ot 
diverse  ions  such  as  Fe(III),  Co(II),  Ni(II),  Cu(II), 
Zn(II)  and  Pb(II).  The  total  amount  of  metal  ions 
should  not  exceed  about  100  microgram.  The 
V(IV)  and  V(V)  are  separated  completely  and 
recovered  quantitatively.  (Author's  abstract) 
W87-06734 

FLUORIDE  ION-SELECTIVE  ELECTRODE  IN 
FLOW  INJECTION  ANALYSIS:  PART  3.  AP- 
PLICATIONS, r       L  _    ,. 
Hahn-Meitner-Inst.     fuer     Kernforschung     Berlin 
G.m.b.H.  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5A. 
W87-06735 


DETERMINATION  OF  ALUMINIUM  IN  SEA- 
WATER  AND  FRESHWATER  BY  CATHODIC 
STRIPPING  VOLTAMMETRY, 

Liverpool  Univ.  (England).  Dept.  of  Oceanogra- 

For  primary  bibliographic  entry  see  Field  5A. 
W87-06736 

EXTRACTION      AND     SPECTROPHOTOME- 

TRIC  DETERMINATION  OF  ZINC  IN  COAL 

FLY  ASH  AND  POND  SEDIMENTS  WITH  2-(2- 

(3,5-DIBROMOPYRIDYL)AZO)-5- 

DIMETHYLAMINOBENZOIC  ACID, 

Gifu  Prefecture  Research  Inst,  for  Environmental 

Pollution,  Yabuta  (Japan). 

For  primary  bibliographic  entry  see  Field  5A. 

W87-06737 

DETERMINATION    OF    SELECTED    TRACE 
METALS  IN  SCALLOPS  BY  FLAME  ATOMIC 


ABSORPTION  SPECTROMETRY  AFIKK  Kh 
MOVAL  OF  SODIUM  ON  HYDRATED  ANTI- 
MONY PENTOXIDE, 

Brandon  Univ.  (Manitoba).  Dept.  of  Chemistry 
For  primary  bibliographic  entry  see  Field  5A. 

W87-06738 

DETERMINATION  OF  MICROGRAM 

AMOUNTS  OF  ARSENIC  IN  GEOLOGICAL 
MATERIALS  AND  WATERS  BY  WAVE- 
LENGTH-DISPERSIVE X-RAY  FLUORES- 
CENCE SPECTROMETRY, 

Saint  Mary's  Univ.,  Halifax  (Nova  Scotia)  Dept. 
of  Chemistry. 

For  primary  bibliographic  entry  see  Field  3A. 
W87-06739 

INFLUENCE  OF  CATION  ACIDS  ON  DIS- 
SOLVED HUMIC  SUBSTANCES  UNDER 
ACIDIFIED  CONDITIONS, 

Bayerisches     Landesamt     fuer     Wasserwirtschaft, 

Munich  (Germany,  F.R). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06759 

COAGULATING  BEHAVIORS  OF  FEdll)  POL- 
YMERIC SPECIES-I:  PREFORMED  POLY- 
MERS BY  BASE  ADDITION, 

Eidgenoessische   Anstalt   fuer   Wasserversorgung, 
Abwasserreinigung   und   Gewaesserschultz,   Due- 
bendorf  (Switzerland). 
T.  Hong-Xiao,  and  W.  Stumm. 
Water  Research  WATRAG,  Vol.  21,  No.  1,  p  US- 
UI, January  1987.  8  fig,  24  ref. 

Descriptors:  'Coagulation,  'Chemical  reactions, 
'Iron,  'Preformed  polymers,  'Solutions,  Hydroly- 
sis, Polymerization,  Precipitation,  Acids,  Bases, 
Speciation,  Spectral  analysis,  Kaolinite. 

The  hydrolysis-polymerization-precipitation  proc- 
esses of  Fe(III)  in  solution  with  acid-base  addition 
can  be  characterized  by  a  parameter  B  =OH/l-e 
ratio  calculated  by  a  method  suggested  in  this 
paper.  The  classification  of  solutions  by  B  is  selt- 
consistent  in  their  performances  as  pH  evolution 
with  time,  absorption  spectrum,  chemical  specia- 
tion and  coagulating  behaviors.  The  preformed 
Fe(III)  solution  of  type  B*  =0.5-1.0  exhibited  the 
optimum  ability  to  coagulate  kaolinite  suspensions. 
(See  also  W87-06763)  (Author's  abstract) 
W87-06762 

COAGULATING  BEHAVIORS  OF  FHIII)  POL- 
YMERIC SPECIES-II:  PREFORMED  POLY- 
MERS IN  VARIOUS  CONCENTRATIONS, 

Eidgenoessische   Anstalt   fuer   Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

T.  Hong-Xiao,  and  W.  Stumm. 

Water  Research  WATRAG,  Vol.  21,  No.  1,  p  123- 

128,  January  1987.  8  fig,  17  ref. 

Descriptors:  'Coagulation,  'Chemical  reactions, 
♦Iron,  'Preformed  polymers,  'Solutions,  Acids, 
Bases!  Polymers,  Comparison  studies. 


Ferric  solutions  of  various  concentrations  can  be 
characterized  by  the  parameter  B*(  =  OH/Fe  ratio, 
the  formation  function)  and  classified  into  similar 
types  as  for  the  solutions  with  acid  base  addition. 
The  directly  dosed  solution  of  Fe(III)  is  also  treat- 
ed like  a  preformed  coagulant.  The  effects  of  co- 
agulation of  preformed  ferric  polymer  coagulants 
were  compared  with  those  of  polyaluminum  chlo- 
ride and  organic  polymer  flocculants.  Integrations 
of  polymeric  species  with  particle  surface  are  dis- 
cussed (See  also  W87-06762)  (Author's  abstract) 
W87-06763 

INFLUENCE  OF  BUFFER  CAPACITY,  CHLO- 
RINE RESIDUAL,  AND  FLOW  RATE  ON  COR- 
ROSION OF  MILD  STEEL  AND  COPPER, 

Environmental    Science    and    Engineering,    Inc., 

Gainesville,  FL. 

For  primary  bibliographic  entry  see  Field  5f. 

W87-06777 
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RAPID  DETERMINATION  OF  METHYL  MER- 
CURY IN  FISH  AND  SHELLFISH:  METHOD 
DEVELOPMENT, 

Food  and  Drug  Administration,  Washington,  DC. 

Contaminants  Chemistry  Div. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-06788 


EXTRACTION  AND  DETERMINATION  BY 
GAS  CHROMATOGRAPHY  OF  S,S,S-TRI-N- 
BUTYL  PHOSPHOROTRITHIOATE  (DEF)  IN 
FISH  AND  WATER, 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-06789 


X-RAY  PHOTOELECTRON  STUDIES  OF 
ANION  ADSORPTION  ON  GOETHITE, 

University  of  Western  Ontario,  London.  Dept.  of 

Chemistry. 

R.  R.  Martin,  and  R.  S.  C.  Smart. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  51,  No.  1,  p  54-56,  January-February  1987.  4 

tab,  16ref. 

Descriptors:  *X-ray  photoelectron  spectroscopy, 
•Path  of  pollutants,  'Analytical  methods,  *Anion 
adsorption,  *Goethite,  Adsorption,  Anions,  Miner- 
als, Phosphates,  Sulfates,  Selenium,  Performance 
evaluation. 

X-ray  photoelectron  spectroscopy  (XPS)  was  eval- 
uated as  a  technique  to  study  anion  adsorption  on 
soil  minerals;  in  this  case,  the  well-characterized 
systems  of  phosphate,  sulfate,  and  selenite  adsorp- 
tion on  goethite  (alpha-FeOOH).  X-ray  photoelec- 
tron spectroscopy  measured  directly  the  surface 
coverage,  the  form  of  the  adsorbed  species  and 
substrate,  and  the  pH  dependence  of  adsorption. 
The  results  confirm  the  previously  reported  ad- 
sorption mode  in  which  two  A-type  hydroxyls  are 
replaced  by  coordination  of  two  of  the  oxygen 
atoms  of  the  anion.  (Author's  abstract) 
W87-06799 


ALUMINUM  SPECIATION:  A  COMPARISON 
OF  FIVE  METHODS, 

Clemson  Univ.,  SC.  Dept.  of  Computer  Engineer- 
ing. 

S.  C.  Hodges. 

Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  51,  No.  1,  p  57-64,  January-February  1987.  4 
fig,  3  tab,  34  ref.  EPA/North  Carolina  State  Univ. 
Acid  Precipitation  Program  APP0094-1981 
Project  F2-9. 

Descriptors:  'Comparison  studies,  'Aluminum, 
•Speciation,  'Analytical  methods,  Ion  exchange, 
Chelating  resins,  Electrodes,  Stability  constants, 
Prediction,  Performance  evaluation,  Solutions,  Soil 
solution,  Complexes,  Fulvic  acids,  Organic  matter. 

Five  methods  with  varying  chemical  approaches 
to  the  speciation  of  Al  were  compared.  The  8- 
hydroxyquinoline  (HQ)  and  ferron  procedures 
were  used  to  estimate  the  inorganic,  monomeric 
forms  of  Al  at  reaction  times  of  15  and  30  s, 
respectively.  An  ion  exchange  column  procedure 
and  a  chelating  resin  procedure,  were  used  primar- 
ily to  measure  organically  bound  forms  of  Al. 
These  were  compared  with  a  F  electrode  tech- 
nique. Stability  constants  are  then  used  to  calculate 
the  speciation  of  inorganic  forms  of  Al,  and  organi- 
cally complexed  forms  are  obtained  by  subtraction 
from  total  Al.  Sample  solutions  containing  5 
mmol/cu  m  F,  and  7.9,  15.2,  44.5,  and  80.4  mmol/ 
cu  m  Al  were  synthesized,  with  and  without  addi- 
tion of  1  mol/cu  m  (as  dissolved  organic  C)  puri- 
fied fulvic  acid  extracted  from  the  surface  horizon 
of  an  Edneytown  soil  (Typic  Hapludults).  Excel- 
™" .agreement  between  predicted  and  measured 
Al(3  +  )  was  obtained  for  the  electrode  procedure 
ui  solutions  without  organic  matter  (OM).  The 
kinetically  reactive  Al  values  obtained  by  the  HQ 
procedure  correlated  very  well  with  those  of  the  F 
electrode  procedure.  The  kinetically  reactive  Al 
values  obtained  by  the  ferron  procedure  were 
greater  than  values  obtained  by  the  HQ  and  elec- 
trode procedures.  The  column  and  chelating  resin 


procedures  were  able  to  separate  organic  and  inor- 
ganic forms  of  Al  only,  thus  speciation  of  inorgan- 
ic complexes  was  not  feasible.  Organically  bound 
Al  calculated  from  the  electrode  procedure  was 
generally  lower  but  consistent  with  the  values  ob- 
tained by  the  chelating  resin.  The  ion  exchange 
column  procedure  gave  the  lowest  values  of  Al- 
OM  at  the  lowest  Al/OM  ratios,  indicating  that 
some  degradation  of  Al-OM  complexes  may  occur 
during  passage  through  the  column.  The  F  elec- 
trode procedure,  though  promising,  should  not  be 
indiscriminately  used  over  a  wide  range  of  pH,  Al/ 
F  ratios,  and  DOC  contents.  The  procedure  is  slow 
and  requires  the  assumption  of  equilibrium  condi- 
tions, which  may  seldom  occur  for  Al  in  field 
conditions.  It  is,  however,  promising  as  a  tool  for 
the  evaluation  of  other  procedures.  (Author's  ab- 
stract) 
W87-068OO 


SINGLE  COLUMN  ION  CHROMATOGRA- 
PHY: III.  DETERMINATION  OF  ORTHO- 
PHOSPHATE  IN  SOILS, 

California  Univ.,  Riverside.  Dept.  of  Soil  Science 

and  Agricultural  Engineering. 

U.  Karlson,  and  W.  T.  Frankenberger. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  51,  No.  1,  p  72-74,  January-February  1987.  3 

fig,  3  tab,  13  ref. 

Descriptors:  'Soil  solutions,  'Orthophosphates, 
'Chromatography,  'Analytical  methods,  Detec- 
tion limits,  Chlorides,  Nitrates,  Ions,  Performance 
evaluation. 

A  chromatographic  procedure  was  developed  to 
determine  orthophosphate  in  aqueous  soil  extracts 
by  single  column  ion  chromatography  (SCIC)  with 
conductimetric  detection.  The  eluent  stream  con- 
sisted of  1.5  mM  phthalic  acid  adjusted  to  pH  2.7 
with  formic  acid.  The  method  allows  precise  (RSD 
=  1.1-3.3%)  measurements  of  trace  amounts  of 
orthophosphate  (detection  limit  =  0.3  microgram/ 
L)  in  the  presence  of  high  background  levels  of 
Cl(-)  and  N03(-).  Analysis  of  orthophosphate  by 
SCIC  closely  agrees  to  those  values  obtained  with 
an  AutoAnalyzer  based  on  the  Mo  blue  chromo- 
phore  reaction.  Under  the  chromatographic  condi- 
tions described,  elution  of  orthophosphate  oc- 
curred at  6  min  while  Cl(-)  and  N03(-)  had  respec- 
tive retention  times  of  11  and  20  min.  Single 
column  ion  chromatography  proves  to  be  a  rapid 
and  routine  method  for  determination  of  ortho- 
phosphate with  greater  sensitivity  than  the  conven- 
tional colorimetric  methods.  (Author's  abstract) 
W87-06802 


SIGNIFICANCE  OF  SULFIDE  OXIDATION  IN 
SOIL  SALINIZATION  IN  SOUTHEASTERN 
SASKATCHEWAN,  CANADA, 

Saskatchewan    Univ.,    Saskatoon.     Saskatchewan 

Inst,  of  Pedology. 

For   primary   bibliographic   entry   see   Field   2G. 

W87-06808 


THREE-MINUTE  ANALYSIS  OF  CHLORIDE, 
NITRATE,  AND  SULFATE  BY  SINGLE 
COLUMN  ANION  CHROMATOGRAPHY, 

Hebrew    Univ.    of   Jerusalem    (Israel).    Seagram 

Centre  for  Soil  and  Water  Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-06810 


CHAPARRAL  CONVERSION  AND  STREAM- 
FLOW:  NITRATE  INCREASE  IS  BALANCED 
MAINLY  BY  A  DECREASE  IN  BICARBON- 
ATE, 

Rocky  Mountain   Forest  and   Range  Experiment 

Station,  Tempe,  AZ. 

For  primary  bibliographic  entry  see  Field  4C. 

W87-06831 


ANALYTICAL  CHEMISTRY  OF  PCBS, 

Midwest  Research  Inst.,  Kansas  City,  MO. 
For  primary  bibliographic  entry  see  Field  5A. 

W87-06848 
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ALUMINIUM  COMPLEXATION  BY  AN 
AQUATIC  HUMIC  FRACTION  UNDER 
ACIDIC  CONDITIONS, 

Freshwater     Biological     Association,     Ambleside 

(England). 

C.  A.  Backes,  and  E.  Tipping. 

Water  Research  WATRAG,  Vol.  21,  No.  2,  p  21 1- 

216,   February    1987.   4  fig,   2   tab,    18   ref.   EEC 

Contract  ENV.865.UK. 

Descriptors:  'Acidic  water,  'Water  chemistry, 
'Aluminum,  'Humic  acids,  'Model  studies,  Natu- 
ral waters,  Binding,  Complexation,  Complexes. 

Equilibrium  dialysis  and  acid-base  titration  were 
used  to  investigate  the  interactions  between  Al  and 
a  fraction  of  aquatic  humic  substances  (HS),  in  the 
pH  range  3-5.  Binding  of  Al  by  the  HS  increased 
with  Al(3  +  )  activity  and  with  pH.  Under  condi- 
tions relevant  to  natural  waters,  nu(mol  Al  bound 
per  gHS)  varied  from  0  to  .0015.  The  data  were 
modelled  with  an  emprical  linear  logarithmic  ex- 
pression (Model  I)  and  on  the  basis  of  the  polyelec- 
trolyte  nature  of  the  HS,  incorporating  competitive 
binding  of  H(  +  )  and  Al(3  +  )  (Model  II).  Both 
models  gave  tolerable  fits  (r  =  0.93).  Model  I  is 
simpler  to  apply,  while  Model  II  allows  the  calcu- 
lation of  proton  release  accompanying  Al  binding, 
and  provides  information  on  the  net  charge  of  the 
Al-HS  complexes.  The  results  were  used  to  calcu- 
late the  distribution  of  Al  between  organic  and 
inorganic  forms  under  conditions  prevailing  in 
acidic  natural  waters.  (Author's  abstract) 
W87-07057 


COMPETITION  IN  DENITRIFICATION  SYS- 
TEMS AFFECTING  REDUCTION  RATE  AND 
ACCUMULATION  OF  NITRITE, 

Technische   Univ.    Hamburg-Harburg   (Germany, 

For  primary  bibliographic  entry  see  Field  5D 
W87-07062 


RAIN  EVENTS  IN  AN  ARID  ENVIRONMENT  - 
THEIR  DISTRIBUTION  AND  IONIC  AND  ISO- 
TOPIC  COMPOSITION  PATTERNS:  MAKH- 
TESH  RAMON  BASIN,  ISRAEL, 

Ben-Gurion    Univ.    of    the    Negev,    Sde    Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-07064 


CHEMICAL  SIMILARITIES  AMONG  PHYS- 
ICALLY DISTINCT  SPRING  TYPES  IN  A 
KARST  TERRAIN, 

Kentucky   Univ.,   Lexington.   Dept.   of  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-07066 


CHEMICAL  COMPOSITION  OF  RAINFALL 
AND  GROUNDWATER  IN  RECHARGE  AREAS 
OF  THE  BET  SHEAN-HAROD  MULTIPLE  AQ- 
UIFER SYSTEM,  ISRAEL, 

Ministry  of  Agriculture,  Jerusalem  (Israel).  Hydro- 
logical  Service. 
E.  Rosenthal. 

Journal  of  Hydrology  JHYDA7,  Vol.  89,  No.  3/4, 
p  329-352,  January  1987.  4  fig,  5  tab,  43  ref. 

Descriptors:  'Water  chemistry,  'Rainfall, 
'Groundwater,  'Aquifers,  'Bet  Shean-Harod  aqui- 
fer system,  'Israel,  Ions,  Recharge,  Runoff,  Flow, 
Salinity. 

The  Bet  Shean  and  Harod  valleys  are  regional 
recipients  and  mixing  zones  for  groundwaters 
draining  from  a  regional  multiple-aquifer  system 
comprising  two  different  carbonate  and  two  basalt 
aquifers  as  well  as  deep-seated  reservoirs  of  con- 
fined brines.  This  paper,  the  first  of  two,  describes 
the  hydrochemistry  of  the  groundwater  bodies  re- 
lated to  this  multiple  aquifer  system.  The  paper 
deals  with  the  chemical  composition  of  rain  falling 
on  natural  recharge  areas,  the  chemical  contribu- 
tion of  the  aquifer  rocks  and  the  chemical  evolu- 
tion of  groundwaters  in  the  upper  flow  courses  of 
all  aquifers  of  this  regional  system.  The  methodolo- 
gy applied  is  based  on  the  determination  of  major 
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dissolved  ions  and  on  the  examination  of  their 
ratios  and  changes  along  the  upper  flow  paths. 
Rain  water  falling  on  natural  recharge  areas  has  an 
average  chlorinity  of  12  mg/1  Cl(-)  and  a  calcium 
bicarbonate  composition  caused  by  dust-borne  ter- 
rigenous material.  This  rain-water  salinity  de- 
creases with  distance  from  the  sea-shore.  Fresh 
groundwaters  flowing  through  the  different 
aquifers  may  be  identified  and  differentiated  by 
their  characteristic  salinity  levels  and  ionic  ratios. 
Groundwaters  flowing  through  carbonate  aquifers 
are  identified  by  different  salinity  levels  and  by 
distinct  rMg/rCa  ratios  reflecting  dolomite-calcite 
ratios  in  aquifer  rocks.  The  groundwaters  of  the 
two  basalt  aquifers  have  typical  cation  assemblages 
and  high  Na(  +  )  and  Mg(2  +  )  concentrations  far 
in  excess  of  those  typical  of  the  recharging  raintal 
Groundwater  in  the  upper  flow  courses  ot  all 
aquifers  investigated  is  deficient  in  S04(2-)  and 
K(  +  )  relative  to  recharging  rain  water.  (Authors 
abstract) 
W87-07069 

ESTIMATION  OF  BACTERIAL  NITRATE  RE- 
DUCTION RATES  AT  IN  SITU  CONCENTRA- 
TIONS IN  FRESHWATER  SEDIMENTS, 

Limnologisch  Inst.,  Nieuwersluis  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5A. 
W87-07075 

INVESTIGATION  OF  THE  MULTIELEMENT 
CAPABILITY  OF  LASER-ENHANCED  IONI- 
ZATION SPECTROMETRY  IN  FLAMES  FOR 
ANALYSIS  OF  TRACE  ELEMENTS  IN  WATER 
SOLUTIONS,  ,  _     „  . 

Chalmers     Univ.     of     Technology,     Goeteborg 
(Sweden).  Institutionen  foer  Fysik. 
O.  Axner,  I.  Magnusson,  J.  Petersson,  and  S. 
Siostrom.  „  .    ..   „      . 

Applied  Spectroscopy  APSPA4,  Vol.  41,  No.  1,  p 
19-26,  January  1987.  1  fig,  3  tab,  18  ref. 

Descriptors:  *Water  analysis,  "Measuring  instru- 
ments *Analytical  methods,  "Heavy  metals,  "Ioni- 
zation spectroscopy,  "Spectroscopy,  "Lasers, 
"Trace  elements,  "Atomic  absorption  spectrosco- 
py, Ionization,  Detection  limits. 

One-step  Laser  Enhanced  Ionization  (LEI)  spec- 
trometry of  23  different  elements  in  aqueous  solu- 
tions was  performed  in  an  acetylene/air  flame.  All 
elements  were  detected  by  light  in  the  ultraviolet 
region,  produced  by  frequency  doubling  of  the 
output  from  the  dye  Coumarin  153.  This  was  done 
in  order  to  investigate  the  multielement  capability 
in  flames  that  was  made  possible  by  the  recent 
development  of  commercially  available,  widely 
tunable  dyes.  Among  the  elements  detected  9  (As, 
Au,  In,  Mn,  Pb,  Sb,  Tl,  W,  Yb)  show  detection 
limits  which  are  superior  to  those  reported  in  the 
literature  for  LEI.  The  lowest  detection  limit  ob- 
tained in  this  investigation  was  1  pg/mL  for  In^ 
Four  of  the  elements  (As,  Sb,  Yb,  W)  are  reported 
as  being  detected  by  LEI  for  the  first  time.  The 
multielement  capabilities  of  LEI  as  a  method  for 
trace  element  analysis  are  discussed.  (Author's  ab- 
stract) 
W 87-07 140 


waters,  which  very  often  exceeds  50%  of  the  dis- 
solved organic  carbon  (DOC).  The  composition  of 
aquatic  humic  acids  changes  rapidly  within  a  few 
months  Therefore  the  influence  of  the  elemental 
composition,  expressed  by  the  ratio  H%  /  C%  on 
the  UV  extinction  of  isolated  aquatic  humic  acids 
from  various  origins  was  examined  (River  Ruhr  at 
Essen-Steele  (June  to  August  1984),  effluents  of 
wastewater  plants,  and  water  from  the  surface 
water  of  a  peat  bog  near  Meschede).  The  results 
showed  a  good  linear  correlation  between  1/epsi- 
lon  to  the  280  and  power  H/C,  the  correlation 
coefficient  being  0.951.  (Airone-PTT) 
W87-07144 

METHANE-DERIVED  AUTHIGENIC  CAR- 
BONATES FORMED  BY  SUBDUCTION-IN- 
DUCED  PORE-WATER  EXPULSION  ALONG 
THE  OREGON/WASHINGTON  MARGIN, 

Lehigh  Univ.,  Bethlehem,  PA.  Dept.  of  Geological 

Sciences. 

S  Ritger,  B.  Carson,  and  E.  Suess. 

Geological  Society  of  America  Bulletin  BUGMA, 

Vol.  98,  No.  2,  p  147-156,  February  1987.  10  fig,  56 

ref,  append. 


UV-EXTINCTIONS  OF  AQUATIC  HUMIC 
ACIDS:  ITS  DEPENDENCE  ON  THE  ELEMEN- 
TAL COMPOSITION,  ^ 
Gesamthochschule  Essen  (Germany,  F.R.).  Inst, 
fuer  Physikalische  und  Theoretische  Chemie. 
G  Peschel,  and  T  Wildt.  .._... 
Fresnius'  fuer  Analytische  Chemie  ZACFAU, 
Vol.  325,  No.  8,  p  691-692,  December  1986.  1  fig,  1 
tab,  7  ref. 

Descriptors:  "Spectral  analysis,  "Analytical  meth- 
ods "Humic  acids,  "Spectroscopy,  "Chemical 
composition,  Ruhr  River,  Molecular  structure, 
Dissolved  organic  carbon. 

Humic  acids  are  the  product  of  a  natural  heteropo- 
lycondensation  of  proteins,  carbohydrates,  fatty 
acids,  hgnins,  and  many  other  materials.  Their 
multifunctional  molecules  show  strong  absorptions 
in  the  UV/VIS  region.  This  property  is  used  for 
the  determination  of  humic  acid  contents  of  natural 


Descriptors:  "Carbonates,  "Interstitial  water, 
"Methane,  "Accretion,  "Continental  margin,  Calci- 
um carbonate,  Oregon,  Washington,  Bacteria,  Sed- 
imentary structures,  Chemical  precipitation,  Lithi- 
fication,  Minerals,  Sediment-water  interfaces. 

Authigenic  magnesian  calcite,  dolomite,  and  arago- 
nite  are  precipitated  in  the  uppermost  terrigenous 
sediments  of  the  Washington/Oregon  accretionary 
prism  by   subduction-induced   dewatering.   These 
distinctive    carbonates    are    methane-derived    and 
occur  at  sites  of  concentrated  pore-water  expul- 
sion. Unique  biologic  communities  that  subsist  at 
least  indirectly  on  methane  are  also  found  at  some 
of  these  sites.  The  methane,  which  is  dominantly 
biogenic,  is  carried  to  the  uppermost  sediments  of 
the   prism   by   fluids  and   is  oxidized   by   sulfate 
reducers  before  being  incorporated  into  a  carbon- 
ate cement.  Carbonate  precipitation  occurs  below 
the  oxic  layer,  probably  no  deeper  than  several 
centimeters  to  a  few  meters  below  the  sea  bed. 
Cementation  may  be  induced  by  (1)  increased  car- 
bonate alkalinity  resulting  from  microbial  sulfate 
reduction,    (2)    decreased    sigma    C02    solubility 
caused  by  pressure  decrease  when  the  pore  water 
escapes  the  prism,  and/or  (3)  addition  of  Ca(2  +  ) 
and  Mg(2+)  ions  from  sea  water  near  the  sedi- 
ment-water interface.  The  convergent  margin  set- 
ting engenders  precipitation  of  authigenic  carbon- 
ates in  several  ways.  Compressive  stresses  induce 
anomalously    rapid    compaction    and    dewatering 
rates,  and  they  may  cause  overpressunng  in  mi- 
grating pore  water,  thus  delaying  precipitation  ot 
carbonates  until  pressure  is  released  near  the  sedi- 
ment water  interface.  Structural  deformation  of  the 
accretionary  prism  creates  pathways  (such  as  fault 
zones),  secondary  fracture  porosity,  and  dipping 
permeable  layers  (often  exposed  by  mass  move- 
ment)  for   efficient    advection   and   expulsion   ot 
methane-enriched  pore  water.  These  characteristic 
conditions,    which    lead    to   the   precipitation   of 
methane-derived    carbonates,    may    be    found    at 
other  convergent  margins.  (Authors'  abstract) 
W87-07157 

RELATIVE  PRECIPITATION  RATES  OF 
ARAGONITE  AND  MG  CALCITE  FROM  SEA- 
WATER:  TEMPERATURE  OR  CARBONATE 
ION  CONTROL, 

Washington  Univ.,  St.  Louis,  MO.  Dept.  of  Earth 
and  Planetary  Sciences. 
E.  A.  Burton,  and  L.  M.  Walter. 
Geology  GLGYB,  Vol.  15,  No.  2,  p  111-114  Feb- 
ruary 1987.  3  fig,  1  tab,  31  ref.  NSF  Grant  EAR- 
8407535. 

Descriptors:  "Carbonates,  "Calcite,  "Chemical  pre- 
cipitation, "Temperature  effects,  "Aragonite,  Ki- 
netics, Oceans,  Paleoclimatology,  Man  sediments. 

The  temperature  and  degree  of  carbonate  mineral 
supersaturation  (C03  (2-)  ion  concentration)  of 
seawater  are  the  two  most  likely  controlling  varia- 
bles on  the  compositions  of  recent  marine  carbon- 
ate cements.  The  relative  importance  of  these  vari- 


ables is  difficult  to  assess  in  nature  because  they 
have   similar   trends   with  depth   (0-1500  m)  and 
latitude  in  modern  oceans  Laboratory  experiments 
were  carried  out  to  investigate  the  relative  growth 
rates  of  calcite,  Mg  calcite,  and  aragonite  in  sea- 
water  as  functions  of  both  temperature  (5,  25,  and 
37  C)  and  of  carbonate  ion  concentration  (2.5  to  15 
times  supersaturated  with  respect  to  calcite).  Pre- 
cipitation rates  of  aragonite  relative  to  those  of 
calcite  increase  strongly  with  increasing  tempera- 
ture and  are  not  affected  greatly  by  changes  in 
saturation  state.  At  5  C,  calcite  precipitation  rates 
are  nearly  equivalent  to  those  of  aragonite,  regard- 
less of  the  degree  of  saturation.  At  both  25  and  37 
C,   aragonite   precipitation   rates  are   much   more 
rapid  than  those  of  calcite  (up  to  a  factor  of  4), 
except  at  very  low  saturation  states.  Calcite  com- 
positions vary  from  less  than  5  mol%  MgC03  at  5 
C  to  14  mol%  MgC03  at  37  C.  The  results  suggest 
that  the  well-documented  shift  toward  precipita- 
tion of  lower  mol%  Mg  calcite  and  the  decrease  in 
abundance  of  aragonite  cements  with  increasing 
oceanic  depth  and  latitude  can  be  attributed  large- 
ly to  lower  temperatures.  Because  temperature  is 
important  in  controlling  carbonate  mineralogies  in 
modern  oceans,  compositional  variations  of  recent 
carbonate  cements  cannot  be  used  as  a  base  line 
against  which  to  calibrate  ancient  oceanic  carbon- 
ate ion  levels  or  P(C02)  values.  (Author's  abstract) 
W87-07160 


FLUORESCENCE  DETECTION  OF  SOME  NI- 
TROSOAMINES  IN  HIGH-PERFORMANCE 
LIQUID  CHROMATOGRAPHY  AFTER  POST- 
COLUMN  REACTION, 

Kyungpook  National  Univ.,  Taegu  (Republic  of 

Korea).  Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-07163 

HIGHLY  SELECTIVE  DETERMINATION  OF 
TRACE  AMOUNTS  OF  COPPEROI) 
NICKEL(II)  AND  VANADIUM(V)  IONS  WITH 
TETRADENTATE  SCHIFF-BASE  LIGANDS  BY 
REVERSED  PHASE  HIGH-PERFORMANCE 
LIQUID  CHROMATOGRAPHY  AND  SPEC- 
TROPHOTOMETRY DETECTION, 
Tohoku  Univ.,  Sendai  (Japan).  Dept.  of  Applied 
Chemistry. 

For  primary  bibliographic  entry  see  Held  5A. 
W87-07164 

CALCIUM  CARBONATE  PRECIPITATION 
AND  TURBIDITY  MEASUREMENTS  IN 
OTISCO  LAKE,  NEW  YORK, 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-07182 

INFLUENCE  OF  INFREQUENT  FLOODS  ON 
THE  TRACE  METAL  COMPOSITION  OF  ES- 
TUARINE  SEDIMENTS, 

Maryland  Univ.,  College  Park.  Dept.  of  Chemis- 
try. 
For  primary  bibliographic  entry  see  Field  2J. 

W87-07212 

COMPARISON  OF  TWO  METHODS  FOR  DE- 
TERMINING COPPER  PARTITIONING  IN 
OXIDIZED  SEDIMENTS, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-07215 

13C  NMR  SPECTRA  AND  CU(II)  FORMATION 
CONSTANTS  FOR  HUMIC  ACIDS  FROM  FLU- 
VIAL, ESTUARINE  AND  MARINE  SEDI- 
MENTS, 

Florida  Inst,  of  Tech.,  Melbourne. 

M.  Sohn,  and  D.  Weese. 

Marine  Chemistry  MRCHBD,  Vol.  20,  No.  1,  p 

61-72,  October  1986.  6  fig,  2  tab,  24  ref. 

Descriptors:  "Humic  acids,  "Marine  sediments, 
"Copper,  "Nuclear  magnetic  resonance,  Complex- 
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es,  Carbon.  Spectral  analysis,  Sediments,  Organic 
matter,  Florida. 

Humic  acids  extracted  from  fluvial,  estuarine  and 
marine  sediments  from  the  eastern  coast  of  Florida 
were  studied  by  CP/MAS  (cross-polarization/ 
magic  angle  spinning)  13C  nuclear  magnetic  reso- 
nance. The  freshwater  humic  acid  contained  a 
large  percentage  of  lignin-derived  aromatic  carbon 
whereas  the  offshore  marine  samples  contained 
large  amounts  of  aliphatic  carbon.  The  aliphatic 
carbon  of  the  marine  humic  acids  was  more  highly 
branched  than  that  found  for  freshwater  and  estua- 
rine sediments.  Despite  significant  differences  in 
the  relative  amounts  and  types  of  carbon  present, 
conditional  formation  constants  for  Cu(II)-humic 
acid  were  very  similar.  (Author's  abstract) 
W87-07216 


DETERMINATION  OF  ALKALINITIES  OF  ES- 
TUARINE WATERS  BY  A  TWO-POINT  PO- 
TENTIOMETRIC  TITRATION, 

Liverpool  Univ.  (England).  Dept.  of  Oceanogra- 
phy. 

For  primary  bibliographic  entry  see  Field  7B. 
W87-O7220 


PREDICTING  IONIC  STRENGTH  FROM  SPE- 
CIFIC CONDUCTANCE  IN  AQUEOUS  SOIL 
SOLUTIONS, 

Punjab  Agricultural  Univ.,  Ludhiana  (India). 
N.  S.  Pasricha. 

Soil  Science  SOSCAK,  Vol.  143,  No.  2,  p  92-96 
February  1987.  1  fig,  3  tab,  12  ref. 

Descriptors:  *Ionic  strength,  *Specific  conductivi- 
ty, 'Soil  solution,  *Soil  types,  Prediction,  Ions, 
Salts. 

For  predicting  ionic  strength  from  specific  con- 
ductance, a  saline  soil,  an  alkali  soil,  and  a  normal 
typical  rice  soil  amended  with  different  levels  of 
salt  (NaCl)  and  alkali  (NaHC03)  were  kept  sub- 
merged with  deionized  water  for  12  wk.  Despite 
wide  variations  in  the  ionic  composition  and  ionic 
strength  of  the  soil  solutions,  a  close  relationship  (r 
=  0.98)  was  found  between  the  actual  ionic 
strength  (total  concentrations  corrected  for  the 
presence  of  ion  pairs)  and  specific  conductance  of 
equilibrium  soil  solutions  collected  by  gravity 
every  other  week  up  to  12  wk.  The  ionic  strength 
(moles/L)  was  approximately  11.62  times  the  spe- 
cific conductance  (mhos/cm,  25C).  Higher  values 
were  found  for  ionic  strengths  measured  from  stoi- 
chiometric concentrations  compared  with  values 
of  actual  ionic  strengths  measured  after  incorporat- 
ing the  corrections  due  to  the  presence  of  ion  pairs. 
The  variations  were  more  in  NaHC03-amended 
soil  (25  to  51%)  than  when  the  same  soil  was 
amended  with  NaCl  (3  to  32%).  Very  good  agree- 
ment was  found  between  the  ionic  activities  calcu- 
lated from  actual  ionic  strength  and  ionic  strength 
predicted  from  specific  conductance.  (Author's  ab- 
stract) 
W87-07222 


ABIOTIC  CHEMICAL  CHANGES  IN  WATER, 

Bayer  AG.,  Wuppertal  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-07235 

J?H£lTIONS  OF  15N  NATURAL  ABUN- 
DANCE OF  SUSPENDED  ORGANIC  MATTER 
IN  SHALLOW  OCEANIC  WATERS, 

Tokyo  Univ.  (Japan).  Ocean  Research  Inst. 

T.  Samo,  and  A.  Hattori. 

IN:  Marine  and  Estuarine  Geochemistry,   Lewis 

»*ublishers,  Chelsea,  Michigan.  1985.  p  1-13,  7  fie 

19  ref.  ° 

Descriptors:  'Isotope  studies,  *Nitrogen  com- 
pounds, 'Organic  matter,  'Suspended  load,  'Path 
ot  pollutants,  Ammonium,  Euphoric  zone,  Nitrites, 
Nitrogen  bacteria. 

Natural  abundances  of  15-N  in  suspended  particu- 
late organic  nitrogen  (PON)  were  determined  at  5 
or  10  m  intervals  in  the  shallow  layer  at  a  station  in 
the  northwestern  North  Pacific  (45  N,  160  E)  in 


summer.  An  ammonium  maximum  was  observed  in 
the  bottom  of  the  euphotic  layer,  and  a  nitrite 
maximum  appeared  below  the  ammonium  maxi- 
mum layer.  The  15-N  natural  abundance  of  sus- 
pended PON  exhibited  a  minimum  of  -1.5/mil  at 
slightly  above  the  ammonium  maximum,  and  then 
increased  with  depth  to  4.8  per  mil  at  80  m.  In  the 
euphotic  layer,  suspended  PON  is  enriched  in  15- 
N.  Variation  in  the  natural  abundance  of  15-N  in 
suspended  PON  is  interpreted  in  terms  of  nitrogen 
cycling  processes.  It  is  inferred  that  during  PON 
decay,  the  isotope  fractionation  in  deamination, 
followed  by  the  uptake  of  15-N  enriched  ammoni- 
um (produced  by  ammonium  oxidizing  bacteria)  by 
the  nitrifiers  and  other  bacteria  is  the  primary 
cause  of  15-N  enrichment  in  PON.  (See  W87- 
07371)  (Author's  abstract) 
W87-07372 


CLUES  TO  THE  STRUCTURE  OF  MARINE 
ORGANIC  MATERIAL  FROM  THE  STUDY  OF 
PHYSICAL  PROPERTIES  OF  SURFACE 
FILMS, 

Naval  Research  Lab.,  Washington,  DC.  Chemistry 

Div. 

W.  R.  Barger,  and  J.  C.  Means. 

IN:   Marine  and   Estuarine  Geochemistry,   Lewis 

Publishers,  Chelsea,  Michigan.  1985.  p  47-67  6  fia 

6  tab,  25  ref.  5' 

Descriptors:  'Chemical  analysis,  'Marine  environ- 
ment, 'Organic  matter,  'Physical  analysis,  'Sur- 
face films,  'Chesapeake  Bay,  Organic  films,  Com- 
pressibility, Fatty  acids,  Triglycerides,  Organic 
compounds. 

Naturally  occurring  surface-active  organic  films 
reduce  the  surface  tension  of  water  samples.  Films 
adsorbed  on  the  surface  of  water  collected  from  16 
Atlantic  and  8  Chesapeake  Bay  stations  were  stud- 
ied in  detail.  Film  pressure  vs.  area  characteristics 
were  determined.  A  modified  van  der  Waals  type 
equation  that  describes  the  data  when  the  films  are 
modeled  as  two-dimensional  gases  suggests  an  ef- 
fective size  range  for  the  molecules  that  make  up 
the  films.  The  model  enables  the  number  of  moles 
of  film-forming  material  in  each  sample  and  the 
molecular  weight  of  this  material  to  be  estimated. 
Amounts  on  the  surface  of  450  ml  water  samples 
ranged  from  14  times  10  to  the  -10th  power  to  119 
times  10  to  the  -10th  power  moles.  Molecular 
weights  ranged  from  1,400  to  4,900.  Coefficients  of 
compressibility  were  also  determibed.  An  average 
value  of  0.054  +  or  -  0.009  cm/dyne  was  found. 
Chemical  analyses  of  surface  microlayer  films  have 
often  found  fatty  acids,  triglycerides,  or  other 
monolayer-forming  compounds.  However,  when 
our  physical  data  for  natural  films  are  compared  to 
data  for  films  of  a  series  of  pure  compounds,  the 
general  results  indicate  that  natural  films  are  not 
composed  primarily  of  free  fatty  acids,  alcohols,  or 
hydrocarbons.  More  oxygenated  molecules  of 
higher  molecular  weight  are  indicated.  (See  also 
W87-07371)  (Author's  abstract) 
W87-07374 


REMOVAL  OF  TRACE  METALS  IN  THE 
VERY  LOW  SALINITY  REGION  OF  THE 
TAMAR  ESTUARY,  ENGLAND, 

Institute    for    Marine    Environmental    Research, 

Plymouth  (England). 

For  primary  bibliographic  entry  see  Field  2L. 

W87-07467 


PEAT  AND  PEAT  WATER  CHEMISTRY  OF  A 
FLOOD-PLAIN  FEN  IN  BROADLAND,  NOR- 
FOLK, U.K., 

Sheffield  Univ.  (England).  Dept.  of  Botany. 

K.  E.  Giller,  and  B.  D.  Wheeler. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  1,  p 

99-114,  February  1986.  8  fig,  3  tab,  38  ref. 

Descriptors:  'Water  chemistry,  'Peat,  'Fens, 
'Flood  plains,  England,  Brackish  water,  Ions,  Nu- 
trients, Seasonal  variation. 

Dominant  chemical  gradients  in  the  peats  of  a 
flood-plain  fen  in  Broadland,  Norfolk  were  poor- 
fen  (oligotrophic)  rich-fen  (minerotrophic)  and 
freshwater  brackish  water.  These  gradients  were  to 


Chemical  Processes — Group  2K 

some  extent  obscured  by  a  complex  of  factors 
governing  the  concentrations  of  ions  in  the  peats 
and  peat  waters.  The  peats  were  almost  totally 
organic  and  cation  exchange  capacities  (CEC) 
varied  with  their  macrofossil  composition.  Cla- 
dium  mariscus  L.  peats  had  higher  CEC  than 
Phragmites  communis  Trin.  peats  of  similar  bulk 
density.  Amounts  of  dissolved  and  extractable  N 
and  P  were  very  low,  but  total  amounts  of  N  and  P 
were  high  and  closely  related  to  bulk  density. 
Large  seasonal  variation  in  concentrations  of  ions 
in  the  peat  waters  was  due  to  dilution  at  times  of 
flooding.  There  was  strong  evidence  that  little 
river  water  penetrated  directly  across  the  study 
area,  contrary  to  classical  descriptions  of  flood- 
plain  mires.  Amplitude  of  fluctuations  in  concen- 
tration varied  between  study  sites  although  the 
pattern  of  change  was  similar.  Fluctuations  were 
small  in  poor-fen,  Sphagnum  dominated  sites.  An 
incursion  of  brackish  water  up  river  due  to  unusu- 
ally high  tides  was  observed,  but  it  is  likely  that 
brackish  conditions  in  the  fens  are  caused  by  re- 
lease of  ions  from  underlying  estuarine  clays.  (Au- 
thor's abstract) 
W87-07488 


LAGRANGIAN  MODEL  OF  NITROGEN  KI- 
NETICS IN  THE  CHATTAHOOCHEE  RIVER, 

Geological   Survey,   Richmond,   VA.   Water   Re- 
sources Div. 
H.  E.  Jobson. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEDDU,  Vol.  113,  No.  2,  p  223-242,  April  1987. 
8  fig,  12  ref. 

Descriptors:  'Model  studies,  'Nitrogen  kinetics, 
'Lagrangian  models,  'Chattahoochee  River,  Con- 
vection, Dispersion,  Rivers,  Kinetics,  Nitrogen, 
Calibrations,  Data  interpretation. 

A  Lagrangian  reference  frame  is  used  to  solve  the 
convection-dispersion  equation  and  interpret 
water-quality  data  obtained  from  the  Chattahoo- 
chee River.  The  model  was  calibrated  using  un- 
steady concentrations  of  organic  nitrogen,  ammo- 
nia, and  nitrite  plus  nitrate  obtained  during  June 
1977  and  verified  using  data  obtained  during 
August  1976.  Reaction  kinetics  of  the  cascade  type 
are  shown  to  provide  a  reasonable  description  of 
the  nitrogen-species  processes  in  the  Chattahoo- 
chee River.  The  conceptual  model  is  easy  to  visu- 
alize in  the  physical  sense  and  the  output  includes 
information  that  is  not  easily  determined  from  an 
Eulerian  approach,  but  which  is  very  helpful  in 
model  calibration  and  data  interpretation.  For  ex- 
ample, the  model  output  allows  one  to  determine 
which  data  are  of  most  value  in  model  calibration 
or  verification.  (Author's  abstract) 
W87-07491 


SIMULTANEOUS  EXTRACTION  OF  TRIVA- 
LENT  AND  PENTAVALENT  ANTIMONY  AND 
ARSENIC  SPECIES  IN  NATURAL  WATERS 
FOR  NEUTRON  ACTIVATION  ANALYSIS, 

Idaho  Univ.,  Moscow.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-07534 


DIRECT  DETERMINATION  OF  ARSENITE  BY 
DIFFERENTIAL  PULSE  POLAROGRAPHY  IN 
THE  PRESENCE  OF  LEAD(II)  AND 
THALLIUM(I), 

Alaska  Univ.,  Fairbanks.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A 
W87-07535 


FLUOROMETRIC  DETERMINATION  OF  HY- 
DROGEN PEROXIDE  IN  GROUNDWATER, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-07536 


SPECIFICITY  OF  THE  ION  EXCHANGE/ 
ATOMIC  ABSORPTION  METHOD  FOR  FREE 
COPPER(H)  SPECIES  DETERMINATION  IN 
NATURAL  WATERS, 

Alberta   Univ.,    Edmonton.    Dept.   of  Chemistry. 
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Group  2K — Chemical  Processes 

For  primary  bibliographic  entry  see  Field  5A. 

W87-07537 


COMPREHENSIVE  TRACE  LEVEL  DETERMI- 
NATION OF  ORGANOTIN  COMPOUNDS  IN 
ENVIRONMENTAL  SAMPLES  USING  HIGH- 
RESOLUTION  GAS  CHROMATOGRAPHY 
WITH  FLAME  PHOTOMETRIC  DETECTION, 
Station  Federale  de  Recherches  en  Arboriculture, 
Viticulture  et  Horticulture  de  Waedenswil  (Swit- 
zerland). 

For  primary  bibliographic  entry  see  Field  5A. 
W87-07538 

FLUORIMETRIC  DIFraRENTIAL-KINETIC 
DETERMINATION  OF  SILICATE  AND  PHOS- 
PHATE IN  WATERS  BY  FLOW-INJECTION 
ANALYSIS,  ,    .    ,  _. 

Cordoba  Univ.  (Spain).  Dept.  of  Analytical  Chem- 
istry. 
For  primary  bibliographic  entry  see  Field  7B. 

W87-07569 


2L.  Estuaries 

SHORT-TERM  VARIABILITY  IN  BIOGENIC 
SULPHUR  EMISSIONS  FROM  A  FLORIDA 
SPARTINA  ALTERNIFLORA  MARSH, 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-06740 

TIDAL  AND  TIDALLY  AVERAGED  CIRCULA- 
TION CHARACTERISTICS  OF  SUISUN  BAY, 
CALIFORNIA, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

L.  H.  Smith,  and  R.  T.  Cheng. 
Water  Resources  Research  WRERAQ,  Vol.  23, 
No.   1,  p   143-155,  January   1987.    12  fig,   19  ref. 

Descriptors:  'Model  studies,  *Tidal  currents, 
*Suisun  Bay,  *Salt  transport,  *Hydrodynamics, 
Calibrations,  California,  Mathematical  equations, 
Equations,  Tides,  Water  currents,  Simulation,  Ve- 
locity, Winds. 

Availability  of  extensive  field  data  permitted  realis- 
tic calibration  and  validation  of  a  hydrodynamic 
model  of  tidal  circulation  and  salt  transport  tor 
Suisun  Bay,  California.  Suisun  Bay  is  a  partially 
mixed  embayment  of  northern  San  Francisco  Bay 
located  just  seaward  of  the  Sacramento-San  Joa- 
quin Delta.  The  model  employs  a  variant  of  an 
alternating     direction     implicit     finite-difference 
method  to  solve  the  hydrodynamic  equations  and 
an  Eulerian-Lagrangian  method  to  solve  the  salt 
transport  equation.  An  upwind  formulation  ot  the 
advective   acceleration   terms   of  the   momentum 
equations  was  employed  to  avoid  oscillations  in  the 
tidally  averaged  velocity  field  produced  by  central 
spatial  differencing  of  these  terms.  Simulation  re- 
sults of  tidal  circulation  and  salt  transport  demon- 
strate that  tides  and  the  complex  bathymetry  deter- 
mine the  patterns  of  tidal  velocities  and  that  net 
changes  in  the  salinity  distribution  over  a  few  tidal 
cycles  are  small  despite  large  changes  during  each 
tidal  cycle.  Computations  of  tidally  averaged  cir- 
culation suggest  that  baroclinic  and  wind  effects 
are  important  influences  on  tidally  averaged  circu- 
lation   during   low    freshwater-inflow    conditions. 
Exclusion  of  baroclinic  effects  would  lead  to  over- 
estimation  of  freshwater  inflow  by  several  hundred 
cu  m/s  for  a  fixed  set  of  model  boundary  condi- 
tions  Likewise,  exclusion  of  wind  would  cause  an 
underestimation  of  flux  rates  between  shoals  and 
channels  by  70-100%.  (Author's  abstract) 
W87-06825 

ELEMENTS  OF  MARINE  ECOLOGY:  AN  IN- 
TRODUCTORY COURSE, 

Polytechnic  of  Central  London  (England). 

R.  V.  Fait. 

Butterworths,  London,  England.  1983.  356  p. 


Descriptors:  'Marine  environment,  'Marine  ecolo- 
gy, 'Ecology,  'Marine  biology,  Ecosystems,  Envi- 
ronmental effects,  Marine  resources. 

Marine  ecology  is  presented  as  a  coherent  science. 
Its  scope  derives  from  the  original,  broad  detini- 
tion  of  ecology  as  the  study  of  organisms  in  rela- 
tion to  their  surroundings.  The  purpose  is  to  pro- 
vide a  foundation  of  knowledge  for  gaining  some 
understanding  of  the  structure  and  functioning  ot 
marine  ecosystems  rather  than  to  study  human 
involvements  as  the  main  objective.  The  impact  ot 
man  on  the  marine  environment  and  the  problems 
of  management  of  marine  resources  for  human  use 
are  discussed  only  so  far  as  is  judged  appropriate 
to  preserve  a  sensible  balance  in  a  book  which 
ranges  widely  over  the  sciences  of  the  sea.  The 
text  has  been  compiled  as  introductory  reading  for 
students  undertaking  courses  in  marine  biology.  It 
provides  information  and  ideas  over  the  general 
field  of  marine  ecology  with  reading  lists  from 
which  more  advanced  information  can  be  sought. 
Although  designed  mainly  for  undergraduates,  its 
use  in  biology  courses  in  schools  has  been  kept  in 
mind  by  adhering  to  simple  terminology  which 
should  present  no  obstacle  to  science  students. 
(Lantz-PTT) 
W87-06847 


As  mandated  by  the  Texas  State  Legislature,  the 
Texas  Department  of  Water  Resources  conducted 
studies  of  the  effect  of  freshwater  inflows  on  the 
bays  and  estuaries  of  Texas.  Developed  as  part  of 
these  studies,  a  mathematical  programming  model 
is  described  for  computing  estimates  of  the  month- 
ly and  seasonal  freshwater  inflows  necessary  to 
meet  specified  environmental  conditions  in  each  of 
the  major  estuaries  of  the  Texas  Gulf  Coast.  The 
optimization  model  relates  freshwater  inflow  to  the 
key  estuarine  indicators  of  salinity,  marsh  inunda- 
tion, and  commercial  fisheries  harvests.  Three 
management  proposals  are  formulated  for  each  es- 
tuary, corresponding  to  ecosystem  subsistence, 
maintenance  of  fisheries  harvests,  and  fisheries  har- 
vest enhancement.  Linear  and  nonlinear  mathemat- 
ical programming  techniques  are  used  to  determine 
the  optimal  flows  for  each  of  these  management 
alternatives  in  all  but  one  of  the  seven  major 
estuaries,  where  only  one  of  the  management  pro- 
posals could  be  solved.  (Author's  abstract) 
W87-07104 


BRINGING  UP  OYSTERS, 

For  primary  bibliographic  entry  see  Field  2H. 
W87-07134 


COMPUTERIZED  ASSESSMENT  OF  ENVI- 
RONMENTAL IMPACTS  IN  AN  ESTUARINE 
SYSTEM, 

Texas  Univ.   at  Austin.   Center  for  Research   in 

Water  Resources. 

For  primary  bibliographic   entry   see   Field   6U. 

W87-06941 

STATISTICAL  METHODOLOGY  FOR  PRE- 
DICTING SALINITY  IN  UPPER  LAVACA  BAY, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-07002 

RELATIONSHIPS  OF  SALT-MARSH  PLANT 
DISTRIBUTIONS  TO  TIDAL  LEVELS  IN  CON- 
NECTICUT, USA, 

Connecticut  Univ.,  Storrs.  Ecology  Section. 
M  W.  Lefor,  W.  C.  Kennard,  and  D.  L.  Civca 
Environmental  Management  EMNGDC   Vol.  11, 
No.  1,  p  61-68,  January  1987.  4  fig,  5  tab,  14  ref. 

Descriptors:  'Species  composition,  'Salt  marsh 
vegetation,  'Tidal  effects,  'Tidal  marshes,  'Con- 
necticut, Tidal  amplitude,  Statistical  analysis. 


A  three-year  study  of  Connecticut,  USA,  salt- 
marsh  vegetation  was  undertaken  to  determine  the 
relationship  of  its  distribution  on  the  marsh  surface 
to  tidal  levels,  particularly  mean  high  water 
(MHW)  as  measured  on  each  of  three  sites  repre- 
senting different  tidal  amplitudes.  Elevations  and 
species  present  were  measured  on  l-2m  grids  in  10 
x  70-m  belt  transects  at  each  site.  After  the  data 
were  subjected  to  discriminant  analysis  and  other 
standard  statistical  procedures,  the  results  showed 
that  98  4%  of  all  observations  of  Spartina  alterni- 
flora  Loisel,  occurred  at  or  below  MHW.  The  data 
can  aid  in  salt-marsh  restoration  by  offering  a 
reliable  indicator  of  what  species  should  be  planted 
when  restored  elevations  and  on-site  MHW  are 
known.  (Author's  abstract) 
W87-07085 

ESTIMATING  FRESHWATER  INFLOW 
NEEDS  FOR  TEXAS  ESTUARIES  BY  MATHE- 
MATICAL PROGRAMMING, 

Texas  Water  Development  Board,  Austin. 

Water  Re's'o'u'rces  Research  WRERAQ,  Vol.  23, 
No.  2,  p  230-238,  February   1987.  4  fig,  26  ref. 

Descriptors:  'Estuaries,  'Freshwater  inflow, 
'Mathematical  models,  'Systems  analysis,  'Com- 
puter models,  Evaluation,  Estuarine  environment, 
Mathematical  studies,  Mathematical  equations, 
Bays,  Texas,  Estimating  equations,  Estimates,  Sea- 
sonal variation,  Environmental  effects,  Salinity, 
Linear  programming,  Nonlinear  programming. 
Computer  programs,  Management  planning,  tish 
harvest,  Ecosystems. 


EFFECTS  OF  LEVEE  EXTENSION  ON  MARSH 
FLOODING, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 
Wetland  Resources. 
F.  C.  Wang. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  2,  p  161- 
176,  March  1987.  9  fig,  5  tab,  20  ref. 

Descriptors:  'Coastal  marshes,  'Levee  extension, 
'Marsh  flooding,  'Flood  protection,  'Levees, 
•Flooding,  'Louisiana,  'Model  studies,  Hydrodyn- 
amics, Hydrology,  Watersheds,  Prediction,  Sedi- 
ments, Simulation, 

Western  Terrebonne  Parish,  a  low-lying  coastal 
marsh    with    numerous   meandering   bayous   and 
small  lakes,  is  located  in  south-central  Louisiana. 
The  area  is  frequently  inundated  by  backwater, 
tidal  and  headwater  floodings.  An  extension  of  the 
existing  Avoca  Island  levee  is  proposed  for  further 
providing  flood  protection  to  the  area.  This  paper 
evaluates  the  potential  changes  in  the  hydrologic 
regime  and  the  area's  hydrodynamics  caused  by 
the  proposed  levee  extension.  The  study  area  is 
modeled  as  a  network  of  junctions  and  channels. 
Riverine  and  tidal  boundary  conditions  are  used  as 
input  to  a  watershed  model  that  predicts  the  time 
history  of  water  level,  flow,  and  sediment  of  the 
area  The  response  of  the  marsh  to  flooding  events 
is  simulated  with  both  existing  and  future  condi- 
tions. The  results  in  terms  of  surface  water  con- 
tours,  current   discharge   patterns,   and   sediment 
concentration    distributions    are    presented,     lne 
changes  before  and  after  the  levee  extension  are 
discussed.  (Author's  abstract) 
W87-07192 


GREENHOUSE  EFFECT,  SEA  LEVEL  RISE, 
AND  COASTAL  DRAINAGE  SYSTEMS, 

Environmental   Protection   Agency,   Washington, 

For  primary  bibliographic  entry  see  Field  4C. 
W87-07196 

COMPARISON  OF  TWO  METHODS  FOR  DE- 
TERMINING COPPER  PARTITIONING  IN 
OXIDIZED  SEDIMENTS, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-07215 

ANNOTATED  NITROGEN  BUDGET  CALCU 
LATION  FOR  THE  NORTHERN  ADRIATIC 
SEA 

Institut    Rudjer    Boskovic,    Zagreb   (Yugoslavia) 
Center  for  Marine  Research. 
D  Degobbis,  M.  Gilmartin,  and  N.  Revelante. 
Marinl  Chemistry  MRCHBD,  Vol  20    No.  2, ,  j 
159-177,  November  1986.  1  fig,  6  tab,  73  ref.  NSI 
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Grants  GF31947X,  GA3127X  and  F7F022Y. 

Descriptors:  'Nitrogen  budget,  'Adriatic  Sea. 
•Limnology,  Denitrification,  Wastewater,  Sedi- 
ments, Mass  transport,  Nutrients,  Recycling,  Pri- 
mary production. 

The  nitrogen  budget  of  the  northern  Adriatic,  one 
of  the  most  productive  subregions  in  the  Mediter- 
ranean area,  was  estimated  from  data  sets  collected 
since  1966  and  from  results  reported  in  the  litera- 
ture. River,  wastewater  and  atmospheric  contribu- 
tions, water  mass  exchange,  losses  by  sedimenta- 
tion and  in  fish  catches  accounted  for  the  major 
nitrogen  inputs  and  outputs  of  the  investigated 
area.  The  calculated  nitrogen  inputs 
(17,320,000,000  mol/y)  were  significantly  higher 
than  the  outputs  (11,870,000,000  mol/y).  Nitrogen 
losses  by  denitrification  in  sediments  can  account 
for  the  major  part  of  this  difference.  The  results 
highlight  the  relative  importance  of  the  nitrogen 
contribution  by  the  Po  River  (50%  of  the  input) 
whose  waters  influence  a  large  part  of  the  northern 
Adriatic,  and  the  loss  by  water  mass  transport,  as 
the  principal  mechanisms  balancing  the  nitrogen 
budget  in  the  northern  Adriatic.  A  quantity  about 
twice  the  yearly  input  is  biologically  recycled  an- 
nually in  the  northern  Adriatic.  Calculated  assimi- 
lation and  regeneration  rates  show  a  difference  of 
about  40%,  which  can  be  ascribed  to  uncertainties 
in  some  of  the  data  used,  particularly  the  possible 
underestimation  of  the  primary  production  meas- 
ured by  the  14C  uptake  method.  (Author's  ab- 
stract) 
W87-07219 


POPULATION  DYNAMICS  AND  SECONDARY 
PRODUCTION  IN  AN  ESTUARINE  POPULA- 
TION OF  NEPHTYS  HOMBERGII  (POLY- 
CHAETA:  NEPHTYIDAE), 

Southampton  Univ.  (England).  Dept.  of  Oceanog- 
raphy. 

For  primary  bibliographic  entry  see  Field  5E. 
W87-07226 


RECURRENT  AND  CHANGING  SEASONAL 
PATTERNS  IN  PHYTOPLANKTON  OF  THE 
WESTERNMOST  INLET  OF  THE  DUTCH 
WADDEN  SEA  FROM  1969  TO  1985, 
Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
G.  C.  Cadee. 

Marine  Biology  MBIOAJ,  Vol.  93,  No.  2,  p  281- 
289,  November  1986.  5  fig,  2  tab,  48  ref. 

Descriptors.  'Species  composition,  'Phytoplank- 
ton.  'Wadden  Sea,  'Seasonal  variation,  'Limnolo- 
gy, Algae,  Diatoms,  Turbidity,  Flagellates. 

Data  for  phytoplankton  composition  and  abun- 
dance in  the  Marsdiep  are  presented  for  the  period 
from  1969  to  1985  inclusive.  Only  a  few  species 
dominated  the  phytoplankton.  A  recurrent  pattern 
was  observed  in  the  seasonal  succession:  in  winter, 
total  cell  numbers  were  invariably  low,  but  fresh- 
water algae,  sluiced  into  the  Wadden  Sea  from 
Ussel  Lake,  showed  highest  densities  in  winter.  A 
diatom  spring  peak  was  observed  around  mid- 
April,  followed  by  a  Phaeocystis  pouchetii  peak 
about  three  weeks  later.  Later  in  summer  usually 
two  more  diatom  peaks  followed  by  non-diatom 
peaks  were  present.  The  exact  timing  of  the  spring 
peak  varied  from  year  to  year,  with  extremes  being 
late  March  and  early  May.  A  relatively  late  spring 
peak  usually  coincided  with  a  relatively  high  tur- 
bidity in  the  preceding  winter.  An  increase  in  total 
cell  numbers  was  found  over  the  17-year  observa- 
tion period.  Diatoms  decreased  form  1969  to  1974 
but  have  increased  since  then,  reaching  values 
above  those  of  1969  during  recent  years.  Flagel- 
lates showed  a  consistent  increase  over  the  entire 
observation  period.  (Author's  abstract) 
W87-07227 


UTILIZATION  OF  GROWTH  PARAMETERS 
SL£ELGRASS-  ZOSTERA  MARINA,  FOR 
PRODUCTIVITY  ESTIMATION  UNDER  LAB- 
ORATORY AND  IN  SITU  CONDITIONS, 

Yale  Univ.,  New  Haven,  CT.  School  of  Forestry 

and  Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  21. 


W87-07228 


MECHANISMS  OF  PRODUCTION  AND  FATE 

OF      ORGANIC      PHOSPHORUS      IN      THE 

NORTHERN  ADRIATIC  SEA, 

Institut    Rudjer    Boskovic,    Zagreb    (Yugoslavia). 

Center  for  Marine  Research. 

I.  Ivancic,  and  D.  Degobbis. 

Marine  Biology  MBIOAJ,  Vol.  94,  No.  1,  p  117- 

125,  February  1987.  7  fig,  2  tab,  29  ref. 

Descriptors:  'Primary  productivity,  'Adriatic  Sea, 
'Limnology,  'Phosphorus,  Nutrients,  Chlorophyll 
a,  Po  River,  Phytoplankton,  Organic  matter,  Sea- 
sonal variation,  Salinity. 

In  the  period  from  1980  to  1984  organic  phospho- 
rus, nutrients,  primary  production  rates  (14C), 
chlorophyll  a  (chl  a)  standing  crops,  and  basic 
oceanographic  parameters  were  measured  during 
23  cruises  at  six  stations  in  the  open  waters  of  the 
northern  Adriatic  Sea.  These  waters  are  signifi- 
cantly influenced  by  polluted  Po  River  discharge. 
Organic  phosphorus  was  correlated  with  several 
parameters  which  characterize  phytoplankton  ac- 
tivity and  organic  matter  decomposition  processes. 
In  the  late  winter-spring  period,  organic  phospho- 
rus is  produced  during  phytoplankton  blooms.  It  is 
hypothesized  that  microzooplankton  grazing  is  the 
main  factor  increasing  the  organic  phosphorus  con- 
centrations in  summer  (up  to  1.1  micromol/L).  Fall 
and  winter  had  much  lower  values  (below  0.3 
micromol/L),  due  to  remineralization  processes 
and  an  increased  water  mass  exchange  between  the 
northern  and  central  Adriatic  regions.  The  direct 
contribution  of  organic  phosphorus  by  freshwater 
discharge  was  not  found  to  be  significant.  The 
higher  organic  phosphorus  concentrations  that  can 
occur  in  low  salinity  waters  are  most  likely  due  to 
their  increased  capability  to  support  primary  pro- 
ductions. (Author's  abstract) 
W87-07231 


NUTRIENT  REGENERATION  IN  SHALLOW- 
WATER  SEDIMENTS  OF  THE  ESTUARINE 
PLUME  REGION  OF  THE  NEARSHORE 
GEORGIA  BIGHT,  USA, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 

C.  S.  Hopkinson. 

Marine  Biology  MBIOAJ,  Vol.  94,  No.  1,  p  127- 

142,  February  1987.  13  fig,  3  tab,  68  ref. 

Descriptors:  'Cycling  nutrients,  'Marine  sedi- 
ments, 'Estuaries,  'Georgia  Bight,  'Limnology, 
'Model  studies,  Nutrients,  Sediments,  Respiration, 
Nitrogen,  Phosphorus,  Ammonium. 

Benthic  community  respiration  and  the  cycling  of 
N  and  P  were  seasonally  investigated  in  the  unpro- 
tected, sandy  sediments  (Z  5m)  of  the  nearshore 
zone  of  the  Georgia  Bight,  USA  in  1981  and  1982. 
Nutrient  exchange  across  the  sediment-water  inter- 
face was  calculated  from  a  diffusive  model,  meas- 
ured by  in-situ  enclosure  experiments  and  estimat- 
ed from  whole  core  incubations.  Seasonally  chang- 
ing pore  water  profiles  indicated  that  the  sediments 
were  not  in  steady-state  with  respect  to  N  and  P 
and  showed  the  characteristics  of  enhanced  inter- 
stitial water  movement  by  benthic  animals.  Over 
an  annual  period  the  total  flux  of  nitrogen  meas- 
ured in  situ  averaged  1812  micromol(umol)/sq  m/d 
from  the  sediments.  NH4(  +  )  flux  accounted  for 
the  vast  majority  of  the  total  directly  measured  N 
flux  (77%),  followed  by  nitrate  +  nitrite  (14%), 
and  dissolved  organic  nitrogen  (9%).  Phosphorus 
flux  averaged  537  umol/sq  m/d.  A  large  ratio  of 
in-situ  fluxes  to  calculated  diffusive  fluxes  (5.2:1) 
indicated  flux  enhancement  due  to  benthic  animal 
activity.  Ammonium  fluxes  measured  in  situ  did 
not  agree  well  with  the  rate  of  NH4(  +  )  produced 
in  incubated  whole  cores  (11.7  mmol/sq  m/d). 
Relative  rates  of  C,  N  and  P  release  throughout 
the  year  fluctuated  considerably.  Generally,  nutri- 
ent fluxes  were  not  simply  related  to  respiration  or 
temperature.  As  respiration  was  highly  correlated 
with  temperature,  however,  this  suggested  that 
respiration-regeneration  was  temporarily  decou- 
pled from  exchange  across  the  sediment-water 
interface.  The  annual  C-N-P  flux  stoichiometry 
was  130:3.1:1.  Using  the  rate  at  which  NH4(  +  ) 
was  produced  in  incubated  cores  the  stoichiometry 
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was  120:21:1.  The  anomalously  low  N  flux  meas- 
ured in  situ  was  attributed  to  a  combination  of 
denitrification  and  wave-  and  current-induced  sedi- 
ment nutrient  flushing.  The  potential  for  sediment 
flushing  is  high  as  experiments  showed  that  sedi- 
ments were  fluidized  or  resuspended  down  to  25 
cm  during  large  storms.  Benthic  nutrient  flux  con- 
tributed 40%  to  the  annual  P  but  only  11%  to  the 
annual  N  requirements  of  the  pelagic  primary  pro- 
ducers. (Author's  abstract) 
W87-07232 


COLUMBIA  RIVER  ESTUARY  DATA  DEVEL- 
OPMENT PROGRAM  (CREDDP).  DYNAMICS 
OF  THE  COLUMBIA  RIVER  ESTUARINE 
ECOSYSTEM.  VOLUME  2, 

Columbia  River  Estuary  Study  Taskforce,  Astoria, 

OR. 

C.  Simenstad,  D.  Jay,  C.  D.  Mclntire,  W.  Nehlsen, 

and  C.  Sherwood. 

Available  from  the  National  Technical  Information 

Service,    Springfield,    Virginia,    22161,    as    PB84- 

244482.   Price  codes:  A16  in  paper,  and  A01   in 

microfiche.  June  1984.  352  p,  79  fig,  64  tab,  296  ref. 

Descriptors:  'Columbia  River,  'Estuaries,  'Estua- 
rine  environment,  'Ecosystems,  Dynamics,  Tides, 
Mixing,  Sediments,  Detritus,  Turbidity. 

The  Columbia  River  Estuary  ecosystem  is  energet- 
ic and  highly  variable  in  both  time  and  space. 
Circulation  processes  are  driven  by  energy  inputs 
from  riverflow  and  the  tides;  the  tidal  energy  is  the 
dominant  factor  below  Tongue  Point.  The  variable 
energy  input  and  non-linear  interaction  between 
topography,  flow,  mixing,  and  stratification  pro- 
duces a  complex  and  variable  circulation.  Despite 
these  complexities,  circulation,  sedimentation,  and 
biological  data  all  indicate  that  the  system  can  be 
divided  into  three  zones:  tidal-fluvial,  estuarine 
mixing,  and  plume  and  ocean.  Because  of  the  high 
energy  level,  very  little  fine  sediment  is  permanent- 
ly retained  within  the  system.  Fine  sediments  and 
detritus  are,  however,  temporarily  retained  in  the 
region  of  the  turbidity  maximum  and  peripheral 
bays.  These  accumulation  zones  have  much  longer 
residence  times  than  the  estuary  as  a  whole.  As  a 
result  of  the  energetic  nature  of  the  estuary,  bio- 
logical structure  and  processes  are  affected  and 
limited  more  by  the  physical  environment  than  by 
the  ecological  processes  which  structure  less-ener- 
getic systems.  In  particular,  the  turbidity  maximum 
appears  to  be  a  focal  region  of  detritus  accumula- 
tion and  consumer  production.  Although  the  geo- 
logical history  of  the  system  is  not  well  under- 
stood, it  appears  that  riverflow  regulation,  shore- 
line development,  and  modifications  for  navigation 
have  had  the  effects  of  reducing  the  tidal  prism, 
altering  circulation  patterns,  removing  productive 
peripheral  habitats,  reducing  and  stabilizing  river- 
flow, and  increasing  the  sedimentation  rate  of  fine 
sediments  in  the  estuary.  This  sequence  of  events  is 
qualitatively  similar  to  that  which  has  led  to  severe 
environmental  degradation  in  less  energetic  estu- 
aries. Therefore,  future  alterations  of  any  compo- 
nent of  the  river-estuary-plume  system  should  be 
based  on  thoughtful  and  systematic  evaluation  of 
long-term  effects,  a  realization  of  the  unity  of  the 
system,  and  a  better  understanding  of  the  physical 
and  biological  processes  and  interactions  than  is 
available  at  the  present  time.  (Lantz-PTT) 
W87-07364 


MARINE  AND  ESTUARINE  GEOCHEMISTRY. 

Geological  Survey,  Reston,  VA. 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.   1985. 

331   p.  Edited  by  A.   C.   Sigleo  and  A.   Hattori. 

Descriptors:  'Estuaries,  'Marine  environment, 
'Ecosystems,  'Geochemistry,  'Path  of  pollutants, 
Organic  compounds,  Inorganic  compounds,  Fate 
of  pollutants,  Polychlorinated  biphenyls,  Silicon, 
Styrene,  Organic  matter. 

As  the  world's  terrestrial  environments  become 
further  populated,  marine  and  estuarine  ecosystems 
are  being  increasingly  impacted  by  anthropogenic 
activities,  particularly  by  the  disposal  of  waste 
products.  To  predict  the  effects  of  these  activities, 
it  is  necessary  to  understand  fundamental  marine 
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and  estuarine  processes.  Both  directly  and  indirect- 
ly the  chapters  in  this  book  address  this  issue, 
integrating    concepts    and    analytical    techniques 
from  chemistry,  biochemistry,  geochemistry  and 
oceanography.  Topics  in  organic  and   inorganic 
geochemistry,  as  well  as  data  on  nutrient  cycling, 
are  represented.  Studies  of  specific  biogenic  com- 
pounds are  complemented  by  studies  of  the  distri- 
butions and  fate  of  anthropogenic  PCBs  (polychlo- 
rinated   biphenyls),   silicones  and   the  pyrolyzate 
styrene.  Many  of  the  chapters  emphasize  the  need 
for  in-depth  measurements  over  annual  cycles  to 
establish  baseline  biogenic  inputs.  Even  in  the  deep 
sea  the  flux  of  organic  matter  in  the  water  column, 
and  its  composition,  are  subject  to  seasonal  fluctua- 
tions of  primary  productivity  in  surface  waters. 
Geographically,  these  chapters  cover  the  Pacific, 
Atlantic  and  antarctic  oceans,  and  major  estuaries 
from  Tokyo  Bay  and  the  Keum  Estuary  (Korea)  in 
Asia  to  San  Francisco  Bay,  Chesapeake  Bay   and 
the  St.  Lawrence  Estuary  in  North  America.  Stud- 
ies include  transport  processes,  and  nutrient  and 
metal  distributions  by  depth  as  well  as  regionally. 
Nutrient  cycling  and  the  mass  balance  of  essential 
elements  such  as  carbon  and  nitrogen  have  been 
considered  using  a  wide  range  of  analytical  meth- 
ods and  state-of-the-art  sampling  techniques,    lo 
determine  the  effects  of  anthropogenic  activities  on 
marine  and  estuarine  environments,  these  processes 
must  continue  to  be  studied  and  adequately  under- 
stood.   (See    also    W87-07372    thru    W87-07386) 
(Lantz-PTT) 
W87-07371 

STABLE  ISOTOPE  AND  AMINO  ACID  COM- 
POSmON  OF  ESTUARINE  DISSOLVED  COL- 
LOIDAL MATERIAL, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-07373 

THERMAL  DEGRADATION  PRODUCTS  OF 
NON-VOLATILE  ORGANIC  MATTER  AS  IN- 
DICATORS OF  ANTHROPOGENIC  INPUTS 
TO  ESTUARINE  AND  COASTAL  SEDIMENTS, 

Battelle    New    England    Marine    Research    Lab., 

Duxbury,  MA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07376 

BUDGETS  AND  RESIDENCE  TIMES  OF  NU- 
TRIENTS IN  TOKYO  BAY, 

Geological  Survey  of  Japan,  Yatabe.  Marine  Geol- 
ogy Dept. 

E.  Matsumoto.  .  . 

IN-  Marine  and  Estuarine  Geochemistry,  Lewis 
Publishers,  Chelsea,  Michigan.  1985.  p  127-136,  3 
fig,  3  tab,  8  ref. 

Descriptors:  'Nutrients,  "Tokyo  Bay,  'Japan, 
•Sediment  transport,  Cycling  nutrients,  Phospho- 
rus, Nitrogen,  Water  column. 

The  total  nutrient  input  to  Tokyo  Bay  may  be 
estimated  as  the  sum  of  the  output,  which  com- 
prises sedimentation  on  the  bay  bottom,  and  out- 
flow from  the  bay  mouth.  Element  analyses  were 
combined  with  Pb-210  dating  to  enable  calculation 
of  sedimentation  rates  of  nutrients.  Rates  of  nutri- 
ent outflow  were  determined  from  hydrological 
observation  and  element  analyses.  The  residence 
time  of  nutrients  were  calculated  to  be  0.116  year 
for  phosphorus  and  0.123  year  for  nitrogen.  The 
residence  times  of  nutrients  were  close  to  the  resi- 
dence time  of  the  bay  water  (0.129  year),  suggest- 
ing that  nutrients  in  the  bay  are  rapidly  recycled  in 
the  water  column,  and  finally  may  be  transported 
to  the  open  ocean.  (See  also  W87-07371)  (Author  s 
abstract) 
W87-07379 

SEASONAL  AND  INTERANNUAL  NUTRIENT 
VARIABILITY  IN  NORTHERN  SAN  FRANCIS- 
CO BAY, 

Geological  Survey,  Menlo  Park,  CA. 

R.  E.  Smith,  D  H.  Peterson,  S.  W.  Hager,  D  L> 

Harmon,  and  L.  E.  Schemel. 

IN:   Marine  and   Estuarine  Geochemistry    Lewis 

Publishers,  Chelsea,  Michigan.  1985.  p  137-15^,  V 


fig,  3  tab,  68  ref. 

Descriptors:  *Seasonal  variation,  'Nutrients,  'San 
Francisco  Bay,  'California,  Phytoplankton  Cy- 
cling nutrients,  Estuaries,  Silica,  Nitrates,  Phos- 
phates, Ammonium. 

Information  concerning  the  nature  and  causes  of 
dissolved  inorganic  nutrient  variability  in  estuaries 
on  seasonal  and  inter-annual  time  scales  is  impor- 
tant to  a  variety  of  research  efforts  including  stud- 
ies of  the  effects  of  man  and  climate  on  estuarine 
biochemistry,  global  nutrients,  and  estuarine  ecolo- 
gy  The  nutrient  distributions  investigated  are  dis- 
solved silica,  nitrate,  phosphate  and  ammonium  in 
northern  San  Francisco  Bay  estuary.  Two  charac- 
teristic patterns  in  these  distributions  are  consid- 
ered  In  particular,  conservative  or  near-conserva- 
tive distributions  are  associated   with  periods  ot 
high  river  flow  whereas  non-conservative  distribu- 
tions are  associated  with  phytoplankton  assimila- 
tion  During  winter  nutrient  sources  dominate  the 
nutrient-salinity     distribution      patterns      During 
summer,  however,  the  sources  and  sinks  are  in 
close  competition.   Summers  of  wet  years  have 
characteristics  more  like  winter  because  sources 
often  dominate  the  nutrient  distributions  whereas 
in  summers  of  dry  years  sinks  dominate.  (See  also 
W87-07371)  (Author's  abstract) 
W87-07380 


EFFECTS  OF  THE  CLAY  MINERAL,  BENTON- 
fTE  ON  ACETATE  UPTAKE  BY  MARINE 
BACTERIA,  _  . 

Texas  Univ.  at  Austin,  Port  Aransas.  Marine  Sci- 
ence Inst. 

W  B.  Yoon,  and  R.  A.  Rosson. 
IN:  Marine  and  Estuarine  Geochemistry    Lewis 
Publishers,  Chelsea,  Michigan.  1985.  p  181-195,  4 
fig,  3  tab,  28  ref. 

Descriptors:  'Estuaries,  'Clays,  'Bentonite,  'Ace- 
tates 'Marine  environment,  'Bacteria,  'Bacterial 
physiology,  Turbidity,  Suspended  solids,  Carbon 
radioisotopes,  Hydrogen  ion  concentration,  Bacte- 
rial analysis. 

Shallow  estuarine  waters  are  frequently  turbid  due 
to  wind-driven  resuspension  of  surface  sediments. 
Bacterial  microheterotrophic  uptake  (Assimilation 
plus  respiration  of  substrate)  in  the  water  column 
may  be  affected  by  resuspended  inorganic  particles 
like  clay  Effects  of  clay  (bentonite)  on  bacterial 
metabolism  were  studied  with  cultures  of  estuarine 
bacteria  in  various  physiological  states,  and  with 
samples  of  natural  free-living  bacteria,  using  trace 
levels  of  (1-14C)  acetate  as  substrate.  All  bacteria 
tested  metabolized  acetate  more  efficiently  in  the 
presence  of  clay;  either  assimilation  was  increased 
without  increasing  respiration,  or  respiration  de- 
creased with  little  or  no  change  in  assimilation.  No 
change  in  pH  was  measured  during  incubation  and 
no  adsorption  of  acetate  by  clay  was  detected^  I  he 
data  imply  that  physiochemical  properties  of  bacte- 
rial surfaces  may  be  responsible  for  the  observed 
effects  of  clay  on  bacterial  metabolism.  (See  also 
W87-07371)  (Author's  abstract) 
W87-07381 


SEDIMENTARY  PROCESSES  OF  FINE  SEDI- 
MENTS AND  THE  BEHAVIOUR  OF  ASSOCI- 
ATED METALS  IN  THE  KEUM  ESTUARY, 
KOREA,  ,  _         .    _. 

Seoul  National  Univ.  (Republic  of  Korea).  Dept. 

of  Oceanography. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-07382 

SPECIATION  OF  DISSOLVED  SELENIUM  IN 
THE  UPPER  ST.  LAWRENCE  ESTUARY, 

Centre     Champlain     des     Sciences    de     la     Mer 

(Quebec). 

K  Takayanagi,  and  D.  Cossa. 

IN:   Marine  and  Estuarine  Geochemistry    Lewis 

Publishers,  Chelsea,  Michigan.  1985.  p  275-284,  6 

fig,  21  ref. 

Descriptors:  'Selenium,  'Estuaries,  'St.  Lawrence 
River,  'Speciation,  Selenite,  Salinity,  Inorganic 
compounds,  Water  sampling. 


Water  samples  collected  from  the  upper  St   Law- 
rence Estuary  were  analyzed  for  selenite,  dissolved 
inorganic   selenium   and  dissolved   total   selenium 
(sigma-Se).  The  concentrations  ranged  from  0.25 
to  1.71  nmole/kg  for  selenite,  from  0.41  to  2.08 
nmole/kg  for  inorganic  Se  and  from  0.62  to  2.34 
nmole/kg  for  sigma-Se  over  a  salinity  range  ol  0.05 
to  31  2  parts  per  thousand.  Selenite,  inorganic  Se 
and  sigma-Se  were  found  to  behave  conservatively 
at  salinities  above  0.2  parts  per  thousand,  with  the 
concentration  of  each  species  decreasing  with  in- 
creasing salinity.  Selenate,  calculated  as  the  differ- 
ence between  inorganic  Se  and  selenite,  and  organ- 
ic Se,  calculated  as  the  difference  between  sigma- 
Se  and  inorganic  Se,  were  also  conservative,  with 
no  significant   interconversion   between   selenium 
species  observed  in  these  salinity  ranges.  Although 
selenite  appeared  to  be  rapidly  removed  at  salini- 
ties less  than  0.2  parts  per  thousand,  a  correspond- 
ing decrease  of  inorganic  Se  or  sigma-Se,  or  a 
corresponding   increase  of  selenate   was  not  ob- 
served in  this  salinity  range.  Selenite  was  the  pre- 
dominant species  in  the  river  endmember,  while 
selenate,  selenite  and  organic  Se  each  shared  signif- 
icant fractions  of  the  total  selenium  in  the  ocean 
endmember.  (See  also  W87-07371)  (Author's  ab- 
stract) 
W87-07384 

SPARTINA  ALTERNIFLORA  LITTER  IN  SALT 
MARSH  GEOCHEMISTRY, 

Naval  Research  Lab.,  Washington,  DC.  Chemistry 

Div. 

R.  E.  Pellenbarg. 

IN-  Marine  and  Estuarine  Geochemistry,   Lewis 

Publishers,  Chelsea,  Michigan.  1985.  p  305-314,  3 

fig,  3  tab,  14  ref. 

Descriptors:  'Salt  marshes,  'Geochemistry,  'Spar- 
tina,  Litter,  Estuaries,  Literature  reviews,  Iron, 
Zinc,  Tidewater,  Heavy  metals,  Marshes. 

Abiotic  interactions  between  Spartina  alterniflora 
Utter  and  the  waters  and  sediments  of  a  salt  marsh 
are  examined  in  this  review  paper.  The  litter  is 
shown  to  be  capable  of  scavenging  the  aqueous 
surface  microlayer  and  associated  trace  metals 
from  marsh  tidal  waters.  Such  litter-water  interac- 
tions can  lead  to  an  eight-fold  increase  in  litter  zinc 
content  in  the  short  term.  Litter  sediment  inter- 
changes are  affected  by  redox  processes  in  the 
anoxic  sediments  of  the  marsh  which  seasonally 
releases  dissolved,  reduced  iron.  As  the  reduced 
iron  is  oxidized  at  the  sediment  surface,  and  re- 
tained in  part  as  a  coating  on  litter  there  other 
metals  such  as  copper  and  zinc  are  enriched I  m  the 
litter  by  coprecipitation.  (See  also  W87-0/J/1J 
(Author's  abstract) 
W87-07385 

DISTRIBUTION  OF  CHEMICAL  ELEMENTS 
IN  SELECTED  MARINE  ORGANISMS:  COM- 
PARATIVE BIOGEOCHEMICAL  DATA, 

Kyoto  Univ.  (Japan).  Dept.  of  Chemistry 

T.  Yamamoto,  Y.  Otsuka,  K.  Aoyama,  H.  Tabata, 

and  K.-I.  Okamoto. 

IN:  Marine  and  Estuarine  Geochemistry,  Lew, 

Publishers,  Chelsea,  Michigan.  1985.  p  315- 52.1,  i 

fig,  8  tab,  29  ref. 


Descriptors:  'Marine  plants,  'Biochemistry 
Marine  environment,  Algae,  Angiosperms,  £oo 
plankton,  Phytoplankton,  Iron,  Aluminum,  iea 
water. 

A  systematic  study  of  44  elements  in  various  Japa 
nese  seaweeds  (245  samples)  was  earned  out  b. 
chemical  and  neutron  activation  analyses.  Mann 
phytoplankton,  marine  zooplankton  and  freshwate 
angiosperms  were  analyzed  for  comparative  dati 
A  method  to  compare  multi-element  data  in  man 
samples  by  the  seawater  concentration  and  ocea 
residence  time  of  the  element  is  proposed.  Th 
results  of  these  calculations  indicate  that  Japanei 
seaweeds  have  slightly  higher  contents  of  elemen 
with  long  resident  times  (Fe  and  Al),  where, 
phytoplankton  contain  higher  c°n,en,s  °[/'em,e" 
with  shorter  residence  times  (Na  and  Mg).  O 
also  W87-07371)  (Author's  abstract) 
W87-07386 
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MICROBIAL    COMMUNITIES    IN    SURFACE 
WATERS  AT  THE  PUERTO  RICO  DUMPSITE, 

Maryland  Univ.,  College  Park.  Dept.  of  Microbi- 
ology. 

For  primary  bibliographic  entry  see  Field  5E. 
W87-07406 


CARBON  DIOXIDE  SYSTEM  IN  ESTUARIES  - 
AN  INORGANIC  PERSPECTIVE, 

Marine  Biological  Association  of  the  United  King- 
dom, Plymouth  (England). 
M.  Whitfield,  and  D.  R.  Turner. 
The  Science  of  the  Total  Environment  STENDL, 
Vol.  49,  p  235-255,  March  1986.  7  fig,  6  tab,  38  ref. 

Descriptors:  'Carbon  dioxide,  'Hydrogen  ion  con- 
centration, 'Estuaries,  Alkalinity,  Rivers,  Sea- 
water,  Equilibrium,  Advection. 

The  thermodynamics  of  the  carbon  dioxide  system 
in  estuarine  waters  has  been  re-assessed  using  the 
carbon  dioxide  solubility  data  of  Weiss  and  the 
stability  constants  of  Hansson  and  Mehrbach  et  al. 
as  summarised  by  Millero.  The  end-members  were 
assumed  to  be  air-equilibrated  with  a  pH  of  8.2  at 
the  seaward  end  and  pH  values  of  7.0,  8.0  and  9.0 
for  the  fresh-water  end-members  at  15  C.  The 
influence  of  temperature  on  the  calculated  pH  pro- 
files was  complex  since  the  corresponding  alter- 
ations in  the  ionization  constants  and  in  the  solubil- 
ity of  carbon  dioxide  tend  to  have  opposing  effects 
on  the  pH.  Differences  as  large  as  0.7  pH  units 
were  noted  between  equilibrium  pH  profiles  calcu- 
lated for  estuarine  systems  which  were  respective- 
ly closed  and  open  to  carbon  dioxide  exchange 
with  the  atmosphere.  The  mixing  of  river  water 
and  sea  water  therefore  tends  to  produce  signifi- 
cant disequilibrium  between  the  estuary  and  the 
atmosphere  which  may  manifest  itself  as  a  deficit 
or  as  an  excess  of  carbon  dioxide,  depending  on  the 
pH  and  alkalinity  of  the  river  water.  The  influence 
of  air-water  exchange  characteristics  on  the  equili- 
bration of  estuarine  water  with  the  atmosphere  was 
considered  with  the  aid  of  an  advective  analogue 
of  the  Tamar  Estuary  (S.W.  England).  The  calcu- 
lations indicate  that  in  a  real  estuary  the  pH  and 
pC02  profiles  will  lie  between  the  characteristics 
of  open  and  closed  systems  and  are  unlikely  to 
approach  equilibrium  with  the  atmosphere.  Chemi- 
cal enhancement  of  carbon  dioxide  exchange  had 
little  effect  on  the  degree  of  equilibration.  (Au- 
thor's abstract) 
W87-07465 


REMOVAL  OF  TRACE  METALS  IN  THE 
VERY  LOW  SALINITY  REGION  OF  THE 
TAMAR  ESTUARY,  ENGLAND, 

Institute    for    Marine    Environmental    Research, 

Plymouth  (England). 

A.  W.  Morris. 

The  Science  of  the  Total  Environment  STENDL, 

Vol.  49,  p  297-304,  March  1986.  5  fig,  1  tab,  10  ref. 

Dept.  of  the  Environment  Contract  PECD  7/7/ 

076. 

Descriptors:  'Trace  metals,  'Salinity,  'Turbidity, 
'Tamar  Estuary,  'Estuaries,  'Model  studies, 
'Sorption,  Field  tests,  Prediction,  Suspended 
matter. 

Field  observations  have  shown  that  the  removal  of 
a  substantial  proportion  of  the  riverine  influx  of 
dissolved  trace  metals  is  a  consistent  feature  of  the 
very  low  salinity,  high  turbidity  zone  of  the  Tamar 
Estuary.  Comparison  of  field  data  with  the  predic- 
tions of  a  simple  sorptive  equilibrium  model  indi- 
cates that  the  removal  occurs  through  rapid  uptake 
onto  suspended  particles  comprising  the  estuarine 
turbidity  maximum.  The  maintenance  of  relative 
depletion  of  exchangeable  trace  metals  on  this  par- 
ticle population  is  attributable  to  internal  cycling 
of  resuspendable  particles  within  the  estuary.  (Au- 
thor's abstract) 
W87-07467 


TIDAL  BEHAVIOUR  OF  POST-LARVAL  PEN- 
AEID PRAWNS 
(CRUSTACEA:DECAPODA:PENAEIDAE)  IN  A 
SOUTHEAST  AFRICAN  ESTUARY, 

Natal  Univ.,  durban  (South  Africa).  Dept.  of  Bio- 


logical Sciences. 

A.  T.  Forbes,  and  M.  C.  Benfield. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  102,  No.  1,  p  23-34,  Novem- 
ber 1986.  5  fig,  6  tab,  23  ref. 

Descriptors:  'Limnology,  'Crustaceans,  'Tidal  ef- 
fects, 'Shrimp,  'Estuarine  environment,  'Migra- 
tion, 'Animal  behavior,  'Natal,  Environment, 
Ecology,  Behavior,  Tides,  Floods,  Tidal  floods, 
Distribution,  Diurnal  distribution,  Vertical  distri- 
bution, Survival,  Salinity,  Chemical  properties. 

The  mechanisms  by  which  the  post-larvae  of  many 
species  of  inshore  penaeid  prawns  migrate  from  the 
sea  into  estuarine  habitats  have  not  been  adequate- 
ly explained.  Collections  of  penaeid  post-larvae  in 
the  St.  Lucia  estuary  in  Natal,  South  Africa  during 
flood  and  ebb  tides,  day  and  night,  were  found  to 
be  dominated  by  Penaeus  japonicus  and  P.  indicus. 
P.  indicus  was  most  abundant  over  flood  tides,  day 
and  night,  but  P.  japonicus  was  markedly  more 
nocturnal  and  abundant  only  over  night  floods. 
Vertical  distribution  differed  in  the  two  species.  P. 
japonicus  was  more  abundant  in  bottom  samples, 
but  this  was  much  less  apparent  in  P.  indicus.  It  is 
suggested  that  movement  into  the  water  column  is 
triggered  by  pressure  changes  modified  by  light, 
salinity,  and  the  nature  of  the  substratum.  These 
responses  are  discussed  in  relation  to  the  invasion 
of  estuaries  by  penaeid  post-larvae  and  the  appar- 
ent survival  of  P.  indicus  but  not  P.  japonicus  in 
the  St.  Lucia  system.  (Author's  abstract) 
W87-07550 


ENVIRONMENTAL  TOLERANCE  OF  THE  ES- 
TUARINE DIATOM  MELOSIRA  NUMMU- 
LOIDES  (DILLW.)  AG., 

Heriot-Watt  Univ.,  Edinburgh  (Scotland).  Dept.  of 
Brewing  and  Biological  Sciences. 
D.  A.  Rendall,  and  M.  Wilkinson. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy  JEMBAM,   Vol.    102,   No.   2/3,   p    133-151, 
November  1986.  11  fig,  4  tab,  33  ref. 

Descriptors:  'Limnology,  'Photosynthesis,  'Estu- 
arine environment,  'Diatoms,  'Melosira,  'Algal 
growth,  'Physiological  ecology,  'Clyde  Estuary, 
'Salt  tolerance,  Environment,  Marine  biology, 
Algae,  Salinity,  Chemical  properties,  Growth, 
Ecology,  Plant  physiology,  Density,  Population 
density,  Light  intensity,  Grazing,  Estuaries. 

The  diatom  Melosira  nummuloides  is  abundant  in 
the  Upper  Clyde  estuary,  which  for  years  has 
suffered  from  severe  sewage  pollution  causing  fre- 
quent periods  of  deoxygenation  with  concomitant 
detrimental  effects  on  the  biota.  A  study  was  un- 
dertaken to  investigate  effects  of  the  major  physi- 
cal environmental  factors  and  their  interactions  on 
the  distribution  and  abundance  of  the  algae. 
Growth  rate  in  culture  of  three  isolates  of  Melosira 
from  the  estuary  was  found  to  be  uniform  over  the 
salinity  range  5-34%,  although  there  was  no 
growth  in  freshwater  medium  (0.5%).  Plants  main- 
tained at  0.5%  for  up  to  eight  days  suspended 
growth,  which  was  resumed  on  transfer  back  to 
higher  salinity.  The  low  light  saturation  point  for 
growth  (37  microE/sq  m/s)  would  enable  growth 
to  occur  at  the  low  light  intensity  found  in  a  turbid 
estuary.  Large  salinity  fluctuations  (5-23%)  had 
little  effect  on  the  net  rate  of  photosynthesis.  These 
features  are  adaptive  to  the  estuarine  environment, 
but  it  is  concluded  that  they  cannot  alone  explain 
the  unusual  abundance  of  this  species  in  the  Clyde 
Estuary.  (Author's  abstract) 
W87-07552 


TEMPERATURE  DEPENDENCY  OF  CARBO- 
HYDRASE  ACTIVITY  IN  THE  HEPATOPAN- 
CREAS  OF  THIRTEEN  ESTUARINE  AND 
COASTAL  BIVALVE  SPECIES  FROM  THE 
NORTH  AMERICAN  EAST  COAST, 
Maryland  Univ.,  Cambridge.  Horn  Point  Environ- 
mental Labs. 

V.  Brock,  V.  S.  Kennedy,  and  A.  Brock. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  103,  No.  1-3,  p  87-101,  De- 
cember 1986.  8  fig,  3  tab,  25  ref. 

Descriptors:    'Limnology,    'Temperature   effects, 
'Estuarine     environment,     'Mollusks,     'Eastern 


Estuaries — Group  2L 

North  America,  'Enzymes,  'Physiological  ecolo- 
gy, Environment,  Temperature,  Water  tempera- 
ture, Substrates,  Marine  biology,  Ecology,  Animal 
physiology,  Tissue  analysis,  Acidity,  Hydrogen  ion 
concentration,  Chemical  properties,  Physical  prop- 
erties, Behavior,  Food  habits,  Distribution,  Spatial 
distribution,  Annual  distribution. 

The  enzymatic  potential  for  hydrolyzing  different 
carbohydrates  at  different  temperatures  is  of  im- 
portance for  the  energy  supply  of  bivalves.  The 
glycolytic  potentials  of  three  groups  of  carbohy- 
drases  from  the  hepatopancreas  was  studied,  using 
13  species  from  North  American  estuarine  and 
coastal  waters.  The  groups  were  alpha-amylase 
(1,4  alpha-D-glucan  glucanohydrolase),  cellulase 
(1,4  beta-D-glucan-4  glucanohydrolase),  and  lamin- 
arinase  (1,3  beta-D-glucan-3  glucanohydrolase). 
The  alpha-amylases  exhibited  optimal  activity  in 
the  pH  range  6-7.5,  cellulases  in  the  pH  range  6-7, 
and  laminarinases  in  the  pH  range  5.5-6.5.  Enzy- 
matic activity  was  studied  in  the  temperature  range 
4-32  C.  Results  are  discussed  in  relation  to  the 
species'  mode  of  feeding,  relation  to  substrates, 
geographical  distribution,  and  annual  patterns  of 
food  availability.  (Author's  abstracts) 
W87-07553 


INTERACTION  BETWEEN  NEREIS  DIVERSI- 
COLOR  O.  F.  MULLER  AND  COROPHIUM 
VOLUTATOR  PALLAS  AS  A  STRUCTURING 
FORCE  IN  A  SHALLOW  BRACKISH  SEDI- 
MENT, 

Lund  Univ.  (Sweden).  Dept.  of  Animal  Ecology. 
E.  B.  Olafsson,  and  L.-E.  Persson. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  103,  No.  1-3,  p  103-117,  De- 
cember 1986.  2  fig,  7  tab,  56  ref. 

Descriptors:  'Limnology,  'Estuarine  environment, 
'Nereis,  'Corophium,  'Polychaetes,  'Bottom  sedi- 
ments, 'Distribution  patterns,  'Ecology,  'Amphi- 
pods,  'Shallow  water,  Estuaries,  Environment, 
Annelids,  Sediments,  Marine  sediments,  Marine  bi- 
ology, Ecological  distribution,  Crustaceans,  Eco- 
systems, Sedimentation,  Density,  Population  densi- 
ty, Predation,  Coastal  waters. 

Distributional  patterns  of  the  polychaete  Nereis 
diversicolor  and  the  amphipod  Corophium  voluta- 
tor  were  studied  in  an  estuarine,  shallow  soft 
bottom  on  the  south  coast  of  Sweden.  For  two 
years,  the  study  site  was  divided  into  a  'Corophium 
patch'  with  high  densities  of  Corophium  and  low 
densities  of  Nereis  and  a  'Nereis  patch'  with  high 
densities  of  Nereis  and  low  densities  of  Coro- 
phium. In  the  third  year,  Corophium  almost  disap- 
peared from  the  study  site;  this  great  reduction  of 
Corophium  densities  was  a  general  phenomenon  in 
the  coastal  region  around  the  study  site.  In  the 
absence  of  Corophium,  Nereis  reached  the  same 
densities  in  the  'Corophium  patch'  as  in  the  'Nereis 
patch'.  Laboratory  experiments  support  the  con- 
clusion that  high  densities  of  Nereis  reduce  the 
density  of  Corophium,  mainly  through  the  effect  of 
disturbance  and  not  by  predation.  A  survey  of  the 
literature  indicates  that  Corophium  may  have  a 
negative  impact  on  recruiting  Nereis.  It  is  suggest- 
ed that  biotic  interactions  are  the  main  factors 
preserving  the  observed  patchiness  at  the  study 
site,  while  accidents  of  history  break  up  patchiness 
patterns.  (Author's  abstract) 
W87-07554 


EFFECTS  OF  EXTENDED  PERIODS  OF 
DRAINAGE  AND  SUBMERSION  ON  CONDI- 
TION AND  MORTALITY  OF  BENTHIC  ANI- 
MALS, 

Delta  Inst,  for  Hydrobiological  Research,  Yerseke 
(Netherlands). 

H.  Hummel,  A.  Meijboom,  and  L.  de  Wolf. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  103,  No.  1-3,  p  251-266,  De- 
cember 1986.  7  fig,  5  tab,  25  ref. 

Descriptors:  'Limnology,  'Drainage,  'Submer- 
gence, 'Benthic  fauna,  'Mortality,  'Ecology,  'Es- 
tuarine environment,  'Tidal  effects,  Aquatic  ani- 
mals, Benthos,  Fauna,  Marine  biology,  Environ- 
ment,   Estuaries,    Netherlands,    Tidal    amplitude, 
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Group  2L — Estuaries 

Tidal  currents,  Density,  Population  density,  Poly- 
chaetes,  Annelids,  Gastropods,  Mollusks,  Distribu- 
tion, Seasonal  distribution,  Survival,  Salinity, 
Chemical  properties. 

Temporary  closure  of  the  storm-surge  barrier  in 
the  Oosterschelde  estuary  (The  Netherlands)  af- 
fects the  tidal  amplitude  and  rates  of  tidal  currents. 
The  effects  of  tidal  manipulation  on  the  numbers 
and  condition  of  intertidal  benthic  animals  was 
assessed  by  exposing  undisturbed  sediment  cores 
and  isolated  animals  to  prolonged  drained  condi- 
tions (ebb)  or  submerging  them  in  stagnant  water. 
Part  of  the  drained  sediment  cores  (rained  cores) 
received  a  daily  extra  supply  of  simulated  rain 
water.  Permanent  submersion  did  not  affect  the 
benthic  animals.  Most  species  suffered  heavily 
from  drainage,  irrespective  of  an  extra  supply  of 
tap  water.  The  smaller  animals  without  shells,  such 
as  anemones  and  small  polychaetes,  were  the  most 
susceptible  to  drainage,  gastropods  the  least.  The 
mortality  rate  was  highest  during  the  summer, 
somewhat  lower  in  spring,  and  lowest  in  autumn 
and  winter.  The  decrease  in  water  content  and  the 
change  in  salinity  in  the  sediment,  as  observed  in 
the  drained  and  rained  sediment  cores,  did  not 
contribute  to  the  survival  (or  mortality)  of  the 
animals.  At  drainage,  the  ambient  air-temperature 
and  the  glycogen  content  of  the  animals  deter- 
mined their  mortality  rate.  High  temperatures  (25 
to  30  C)  and  a  low  glycogen  content  increased  the 
mortality  rate.  No  decrease  in  the  glycogen  con- 
tent of  the  animals  during  the  stress  periods  was 
observed.  (Author's  abstract) 
W87-07555 


ZINC,  COPPER  AND  NICKEL  CONCENTRA- 
TIONS IN  RYEGRASS  GROWN  ON  SEWAGE 
SLUDGE-CONTAMINATED  SOILS  OF  DIF- 
FERENT PH, 

Rothamsted     Experimental     Station,     Harpenden 

(England). 

For  primary  bibliographic  entry  see  Field  5E. 

W87-07581 

CENTRAL  CALIFORNIA  COASTAL  CIRCULA- 
TION STUDY, 

Oregon  State  Univ.,  Corvallis.  Coll.  of  Oceanogra- 
phy. 

D.  B.  Chelton,  R.  L.  Bernstein,  A.  Bratkovich,  and 
P.  M.  Kosro. 

Eos  EOSTA,  Vol.  68,  No.  1,  p  1,  12-13,  January 
1987.  7  fig,  19  ref. 

Descriptors:  'Central  California  Coastal  Circula- 
tion Study,  "Continental  shelf,  "Continental  slope, 
♦Oceanography,  "California,  "Seasonal  variation, 
"Water  currents,  "Data  aquisition,  Ecosystems, 
Ecological  effects,  Hydrography,  Remote  sensing, 
Current  meters,  Satellite  technology,  Data  collec- 
tions, Meteorologic  data  collection,  Temperature, 
Weather,  Wind,  Flow. 

Preliminary  results  of  the  Central  California  Coast- 
al Circulation  Study  (CCCCS)  are  reported.  This 
18-month  field  program  was  designed  by  the  De- 
partment of  the  Interior  to  study  the  variability  of 
water  mass  characteristics  and  the  velocity  field  on 
the  continental  shelf  and  upper  continental  slope  of 
California  from  Port  Conception  to  San  Francisco. 
The  data  set  includes  densely  sampled  conductivi- 
ty-temperature-depth (CTD)  measurements,  drift- 
ers, a  nearly  continuous  18-month  time  series  of 
satellite  images,  current  meter  measurements,  and 
buoy  measurements  of  vector  winds  and  sea  sur- 
face temperature.  Novel  findings  include  a  rela- 
tively consistent  coastally  trapped  poleward  flow 
over  the  shelf  in  the  entire  study  region,  the  cause 
of  which  has  not  been  identified.  Areas  that  need 
further  study  include  (1)  the  question  of  whether 
the  circulation  is  truly  more  complex  spatially  (and 
perhaps  temporally)  in  the  region  immediately 
north  of  Point  Conception,  (2)  the  discrepancy 
between  drifter  trajectories  and  geostrophic  ve- 
locities during  the  two  winter  surveys;  (3)  major 
differences  in  water  mass  characteristics  between 
the  two  winter  surveys;  and  (4)  the  greater  pres- 
ence of  fine  scale  structure  (intrusions)  in  the  water 
column  in  the  fall.  Data  reports  are  expected  to  be 
completed  by  early  1987.  (Doria-PTT) 
W87-07587 


CONTROL  STRATEGIES  FOR  THE  PROTEC- 
TION OF  THE  MARINE  ENVIRONMENT, 

Department  of  the  Environment,  Halifax  (Nova 
Scotia).  Office  of  the  Regional  Director  General. 
For   primary   bibliographic   entry   see   Field    5G. 

W87-07589 


CONTROL  OF  MARINE  POLLUTION  GENER- 
ATED BY  OFFSHORE  OIL  AND  GAS  EXPLO- 
RATION AND  EXPLOITATION:  THE  SCO- 
TIAN  SHELF, 

Braidwood,    MacKenzie,     Brewer    and    Greyell, 

Vancouver  (British  Columbia). 

For   primary   bibliographic   entry   see   Field    5G. 

W87-07590 

MODELLING  OIL  MOVEMENTS  FROM  THE 

KURDISTAN  SPILL  IN  CABOT  STRAIT,  NOVA 

SCOTIA,  ,   __ 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07592 

EARLY  DIAGENESIS  IN  BIOADVECTIVE 
SEDIMENTS:  RELATIONSHIPS  BETWEEN 
THE  DIAGENESIS  OF  BERYLLIUM-7,  SEDI- 
MENT REWORKING  RATES,  AND  THE 
ABUNDANCE  OF  CONVEYOR-BELT  DEPOS- 
IT-FEEDERS, 

State  Univ.  of  New  York  at  Binghamton.  Dept.  of 
Geological  Sciences. 

For  primary  bibliographic  entry  see  Field  2J. 
W87-07594 

3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 

TEST  OF  PROTOTYPE  REVERSE  OSMOSIS 
ENERGY  RECOVERY  DEVICE  AND  CORREC- 
TION OF  ITS  DEFICIENCIES, 

Polymetrics,  Inc.,  Santa  Clara,  CA. 
J.  P.  Pelmulder. 

Available  from  the  National  Technical  Institute 
Service,  Springfield,  Virginia  22161,  as  PB87- 
187399/AS,  A04  in  paper  copy,  A01  in  microfiche. 
Bureau  of  Reclamation,  Final  Report,  July  1983. 
52  p,  11  fig,  4  ref.  Bu  Rec  Contract  14-34-0001- 
2412. 

Descriptors:  "Reverse  osmosis,  "Energy,  "Desali- 
nation, Hydraulic  energy,  Positive  displacement, 
Performance  evaluation,  Economic  aspects. 

The  objective  of  reducing  the  energy  requirements 
of  desalination  has  become  increasingly  important 
as  the  cost  of  energy  has  been  rising  in  recent 
years.  Also,  reverse  osmosis  has  become  an  accept- 
ed technology  for  sea  water  desalination.  About 
70%  of  the  input  energy  to  a  sea  water  reverse 
osmosis  desalination  process  leaves  as  hydraulic 
energy    in    the   waste   brine   which    is   dissipated 
through  a  throttle  valve  and  sent  to  drain.  There 
are  two  basic  methods  for  recovering  this  hydrau- 
lic energy:  centrifugal  devices,  such  as  hydrotur- 
bine  and  pelton  wheels,  and  positive  displacement 
devices.   General   technology   for   the  centrifugal 
devices  is  well  established  and  could  be  economi- 
cally applied  to  large  (2.5  mgd)  reverse  osmosis 
plants   where  peak   efficiencies  would   be   in  the 
order  of  88  to  90%.  Efficiencies  drop  off  rapidly 
and  unit  costs  rise  as  the  size  of  the  plants  become 
smaller.  The  positive  displacement  devices  on  the 
other  hand  are  particularly  promising  for  plants 
below  200,000  gpd  because  their  high  efficiency 
(over  90%)  is  not  greatly  affected  by  scale  and  the 
device  itself  replaces  the  majority  of  the  pumping 
capacity  required.  A  prototype  energy  recovery 
device  was  refurbished  and  integrated  with  a  re- 
verse osmosis  simulator  for  further  testing.  A  valve 
test  stand  was  also  constructed  and  several  valves 
were  tested.  During  testing  there  were  continuing 
reliability  problems  with  the  many  valves  in  the 
system.  It  appears  that  the  use  of  many  separate 


components  creates  an  excessively  complicated 
system  with  too  many  potential  failure  points  It  is 
recommended  that  further  work  should  investigate 
other  approaches  to  the  equipment  arrangement 
which  would  provide  a  simpler  and  more  unified 
system.  One  alternate  approach  was  studied  which 
may  provide  those  advantages.  (Lantz-PTT) 
W87-07424 

EVALUATION  OF  'QUANTUM'  BRACKISH 
WATER  MODULES, 

Dow  Chemical  U.S.A.,  Walnut  Creek,  CA.  West- 
ern Div.  Research  Labs. 
G.  B.  Clark,  P.  A.  Thibos,  and  J.  A.  Jensvold. 
Available  from  the  National  Technical  Institute 
Service,  Springfield,  Virginia  22161,  as  PB87- 
187365/AS.  Price  codes:  A05  in  paper  copy,  A01 
in  microfiche.  Dow  Chemical  Company,  We  stern 
Division,  Final  Report,  March  1986.  79  p,  18  fig,  2 
append.  Geological  Survey  Contract  14-34-0001- 
0501. 

Descriptors:  "Desalination,  "Reverse  osmosis, 
"Brackish  water,  "Saline  water,  Performance  eval- 
uation, Hydraulic  structures,  Pressure  vessels, 
Flow  pattern. 

This  is  a  cost-share  program  for  the  testing  and 
evaluation  of  three  sizes  of  large,  hollow-fiber, 
reverse  osmosis  desalination  modules  called  'Quan- 
tum'. The  sizes,  in  terms  of  module  diameters, 
were  14,  18  and  24  inches,  with  the  nominal  pro- 
ductivities being  60,000,  120,000  and  240,000  GPD, 
respectively.  The  two  smaller  units,  14-in  and  18-in 
modules,  were  tested  for  six  months  (180  days)  and 
the  24-in  module  was  operated  for  four  months 
(120  days).  Performance  data  on  these  modules 
were  taken  regularly  to  discern  any  significant 
trends  during  the  course  of  the  test  period.  On  the 
whole,  the  three  different  sized  Quantum  modules 
tested  all  performed  relatively  well.  The  pressure 
vessel  on  all  three  sizes  maintained  constant  250  - 
300  psi  operation  with  no  signs  of  leaking  or  weep- 
ing throughout  their  respective  tests.  Slippage  of 
the  fiber  bundle  in  the  24-in  module  suggests  a 
problem  with  the  stability  of  the  larger  fiber  bun- 
dles, but  one  that  could  be  easily  remedied.  In 
terms  of  performance,  all  modules  performed  very 
close  to  what  would  have  been  projected  for  them 
based  on  membrane  properties  of  the  fiber  going 
into  them  (except  for  the  24-in  module  after  the 
bundle  shift).  The  loss  of  productivity  with  time 
for  the  14-in  and  18-in  modules  is  indicative  of  300 
psi  operation.  In  terms  of  flow  distribution,  the 
larger  modules  should  have  performed  better,  re- 
sulting from  their  increased  water  velocities  near 
the  core  of  the  module.  Indeed,  the  18-in  module 
showed  less  scale  than  the  14-in  module  when  they 
were  both  autopsied.  Because  of  the  bundle  shifts 
in  the  24-in  module,  scale  did  form  in  the  blocked- 
off  half  of  the  module  but  still  to  a  lesser  degree 
than  the  14-in  module.  (Lantz-PTT) 
W87-07425 


3B.  Water  Yield  Improvement 


EVALUATING  PRECIPITATION  MODIFICA- 
TION UNDER  DROUGHT  CONDITIONS  FOR 
UTAH  AGRICULTURE, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Agricul- 
tural and  Resource  Economics. 
G.  M.  Perry,  and  T.  F.  Glover. 
Journal    of   Climate    and    Applied    Meteorology 
JCAMEJ,  Vol.  25,  No.  12,  p  1918-1925,  December 
1986.  1  fig,  1  tab,  15  ref. 

Descriptors:  "Model  studies,  "Drought,  "Weather 
modification,  "Climatology,  "Rainfall,  Utah,  Agri- 
culture, Simulation,  Crop  yield,  Equations,  Predic- 
tion, Cloud  seeding,  Costs. 

The  impacts  of  the  1934  and  1977  droughts  in  the 
seven  climatological  regions  of  Utah  were  exam- 
ined using  a  linear  programming  model  that  simu- 
lated crop  and  livestock  production  in  Utah  for 
1979.  Crop  and  range  production  equations  were 
developed  to  predict  changes  in  production  of  feed 
and  food  crops  during  the  drought  before  and  after 
cloud  seeding  was  implemented.  The  simulations 
indicated  that  the  costs  of  both  droughts  fell  large- 
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ly  on  the  livestock  industry  statewide  and  on  the 
crop  industry   in   northwestern   and   southeastern 
Utah.  Cloud  seeding  was  most  beneficial  in  these 
latter  two  regions.  (Author's  abstract) 
W87-O7509 


FURTHER  EXPLORATORY  ANALYSIS  OF 
THE  BRIDGER  RANGE  WINTER  CLOUD 
SEEDING  EXPERIMENT, 

Bureau  of  Reclamation,  Montrose,  CO. 

A.  B.  Super. 

Journal    of   Climate    and    Applied    Meteorology 

JCAMEJ,  Vol.  25,  No.  12,  p  1926-1933,  December 

1986.  4  fig,  2  tab,  7  ref.  DOI  Contract  14-06-D- 

6798. 

Descriptors:  'Climatology,  *Weather  modifica- 
tion, 'Cloud  seeding,  'Bridger  Range,  Rawin- 
sondes,  Silver  iodide,  Rainfall,  Precipitation, 
Winds,  Clouds,  Temperature. 

Further  exploratory  analysis  of  the  Bridger  Range 
Experiment  was  carried  out  with  6  h  data  blocks 
partitioned  from  the  original  24  h  experimental 
units.  The  analysis  was  limited  to  6  h  periods 
having  a  rawinsonde  observation,  Main  Ridge  tem- 
perature <  or  =  -9  C  and  westerly  flow.  The 
results  suggest  that  silver  iodide  seeding  was  par- 
ticularly effective  in  increasing  precipitation  in  a 
small  fraction  of  the  cases,  but  had  little  or  no 
effect  most  of  the  time.  Seeding  appeared  to  be 
especially  effective  when  cloud  top  temperatures 
were  warmer  than  about  -25  C  and  the  wind  had  a 
strong  cross-barrier  component.  Marked  decreases 
in  precipitation  were  not  apparent  during  seeded 
periods.  (Author's  abstract) 
W87-07510 


AIRCRAFT  OBSERVATIONS  OF  TRANSPORT 
AND  DIFFUSION  IN  CUMULUS  CLOUDS, 

North  Dakota  Univ.,  Grand  Forks. 

J.  L.  Stith,  D.  A.  GrafTith,  R.  L.  Rose,  J.  A. 

Flueck,  and  J.  R.  Miller. 

Journal    of   Climate    and    Applied    Meteorology 

JCAMEJ,  Vol.  25,  No.  12,  p  1959-1970,  December 

1986.  8  fig,  2  tab,  28  ref.  Bu  Rec  Contract  9-07-85- 

VO026. 

Descriptors:  'Cloud  physics,  'Climatology,  'Trac- 
ers, 'Cloud  seeding,  'Aerosols,  'Clouds,  Trans- 
port, Diffusion,  Sulfur  hexafluoride,  Plumes, 
Model  studies,  Remote  sensing,  Simulation,  Con- 
vection, Ice. 

A  gaseous  tracer,  sulfur  hexafluoride,  was  used  to 
follow  the  path  of  two  different  Agl  cloud  seeding 
aerosols  in  cumulus  clouds.  The  materials  were 
released  at  cloud  base  or  midlevels.  Plumes  sam- 
pled at  midlevels  were  found  to  be  relatively 
narrow  and  embedded  within  updrafts  or  down- 
drafts;  relatively  high  concentrations  of  the  tracer 
were  observed  in  some  downdrafts.  Plumes  with 
diameters  comparable  to  the  cloud  diameters  were 
found  in  the  upper  20%  of  the  clouds.  These 
observations  suggest  only  limited  dispersion  of  the 
plumes  in  the  clouds,  with  greater  mixing  occur- 
ring at  cloud  top.  Similar  behavior  of  the  in-cloud 
plume  is  observed  in  results  from  a  two-dimension- 
al, numerical  cloud  model  used  to  simulate  the 
introduction  of  seeding  materials  into  convective 
clouds.  Observations  of  the  ice  crystal  production 
rates  are  consistent  with  the  results  of  recent  labo- 
ratory findings  concerning  the  properties  of  the 
seeding  agents.  The  usefulness  of  this  tracer  tech- 
nique in  studying  transport,  diffusion  and  ice  acti- 
vation in  cumulus  clouds  is  discussed.  (Author's 
abstract) 
W87-07511 


NUMERICAL  MODELING  OF  HAILSTONE 
GROWTH.  PART  I:  PRELIMINARY  MODEL 
VERIFICATION  AND  SENSITIVITY  TESTS, 

South  Dakota  School  of  Mines  and  Technology, 
Rapid  City.  Inst,  of  Atmospheric  Sciences. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-07514 


DROUGHT    AND    WATER     MANAGEMENT: 
THE  EGYPTIAN  RESPONSE, 


Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 
neering. 
S.  E.  Smith. 

Journal  of  Soil  and  Water  Conservation  JWSCA3, 
Vol.  41,  No.  5,  p  297-300,  September-October 
1986.  2  fig,  2  tab,  13  ref. 

Descriptors:  'Drought,  'Water  management, 
'Water  policy,  'Egypt,  'Political  constraints, 
'Nile  River,  Public  policy,  Economic  aspects,  Irri- 
gation practices,  Agriculture,  Water  use,  Water 
demand,  Hydrology,  Dams,  Reservoirs,  Conserva- 
tion, Water  conservation,  Crop  production,  Water 
reuse,  Wastewater  renovation. 

Beginning  in  1979,  the  Sahel  and  East  Africa  have 
suffered  from  the  worst  drought  in  70  years  as  the 
Sahara  desert  creeps  southward.  Meanwhile,  sub- 
Sahara  Africa  has  one  of  the  lowest  growth  rates 
in  food  production  and  highest  population  growth 
rates  of  any  region  over  the  past  20  years.  The 
causes  of  drought  and  political  constraints  on 
water  management  in  the  region  are  discussed. 
Economic  systems  are  required  that  reward  effi- 
cient farming  while  discouraging  wasteful  use  of 
water  and  land.  Under  present  communal  owner- 
ship, individuals  do  not  take  responsibility  or  re- 
ceive benefits  from  the  land.  Water  conservation 
measures  are  suggested,  including:  (1)  reduction  of 
withdrawal  from  the  Aswan  Reservoir  for  hydro- 
electric power  production;  (2)  reuse  of  agricultural 
drainage  water;  (3)  nighttime  irrigation  to  reduce 
evapotranspirative  losses;  and  (4)  elimination  of 
vegetation  from  canals.  Additional  measures  in- 
clude: (1)  modifying  crop  patterns  (cultivation  of 
low-water-demand  crops);  (2)  use  of  groundwater 
in  Delta  aquifers;  (3)  reduction  of  evaporation 
from  the  Aswan  Reservoir;  (4)  completion  of 
projects  with  the  Sudan  and  Uganda  on  the  upper 
Nile  to  capture  more  runoff.  (Doria-PTT) 
W87-07560 


3C.  Use  Of  Water  Of  Impaired 
Quality 


WATER-SALINITY-PRODUCTION  FUNC- 

TIONS, 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 
K.  H.  Solomon. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  28,  No. 
6,  p  1975-1980,  November-December  1985.  5  fig,  1 
tab,  26  ref. 

Descriptors:  'Productivity,  'Salinity,  'Impaired 
water  use,  'Water  pollution  effects,  'Mathematical 
studies,  'Irrigation,  Water  management,  Crop 
yield,  Salt  tolerance,  Leaching. 

Water-salinity-production  functions  are  mathemati- 
cal expressions  of  the  relationship  between  crop 
yield  and  the  amount  and  salinity  of  applied  water. 
If  available,  such  relationships  would  be  valuable 
aids  to  the  study  of  water  management  practices 
throughout  the  arid  West,  where  salinity  can  be  a 
problem.  A  model  was  developed  for  constructing 
water-salinity-production  functions  based  on  cur- 
rent understanding  of  crop  response  to  water,  crop 
salt  tolerance,  and  the  leaching  process.  Available 
theory  and  data  from  which  to  derive  water-salini- 
ty-production functions  are  assessed,  and  a  numeri- 
cal example  is  given.  (Author's  abstract) 
W87-06668 


ION-ASSOCIATION  MODEL  FOR  HIGHLY 
SALINE,  SODIUM  CHLORIDE-DOMINATED 
WATERS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  2K. 
W87-06728 


MICROBIOLOGICAL     ASPECTS     OF     FISH 
GROWN  IN  TREATED  WASTEWATER, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Sherman 

Center  for  Research  in  Environmental  and  Water 

Resources  Engineering. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-06748 


VIRUS  SURVIVAL  ON  VEGETABLES  SPRAY- 
IRRIGATED  WITH  WASTEWATER, 

Fairfield    Hospital    for    Communicable    Diseases 

(Australia).  Virus  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06755 


SIGNIFICANCE  OF  SULFIDE  OXIDATION  IN 
SOIL  SALINLZATION  IN  SOUTHEASTERN 
SASKATCHEWAN,  CANADA, 

Saskatchewan    Univ.,    Saskatoon.     Saskatchewan 

Inst,  of  Pedology. 

For   primary   bibliographic   entry   see   Field   2G. 

W87-06808 


WATER  MANAGEMENT  AND  REUSE  OF 
COAL  CONVERSION  PROCESS  CONDEN- 
SATES, 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA. 

I.  Banz,  D.  A.  Dzombak,  J.-K.  Fu,  and  R.  G. 

Luthy. 

Available  from  the  National  Technical  Information 

Service,       Springfield,       Virginia,       22161.       as 

DE84015497.  Price  codes:  A05  in  paper  copy,  A01 

in  microfiche.  DOE  Report  No.  DOE/PC/30262- 

3,  June  1984.  86  p,  9  fig,  14  tab,  56  ref. 

Descriptors:  'Impaired  water  use,  'Cooling  water, 
'Water  reuse,  'Water  management,  'Coal,  Indus- 
trial wastewater,  Calcium  sulfate,  Chemical 
oxygen  demand,  Organic  carbon,  Model  studies, 
Wastewater  treatment. 

A  three-part  investigation  assessed  certain  aspects 
of  water  management  and  wastewater  reuse  for 
coal  conversion  facilities.  The  first  part  of  the 
study  examined  zero  discharge-oriented  water 
management  strategies  for  solvent  refined  coal 
(SRC)  liquefaction  facilities.  This  work  showed 
that  the  use  of  wastewater  as  cooling  tower 
makeup  is  one  of  the  most  significant  means  of 
reducing  both  aqueous  discharges  and  fresh  water 
consumption.  Conceptual  process  water  balances 
were  developed  which  showed  that  wastewater 
reuse  as  cooling  tower  makeup  with  sidestream 
softening  could  result  in  appreciable  reduction  in 
raw  water  withdrawal,  as  well  as  reduced  flow  to 
an  evaporator  and  reduced  waste  brine  flow. 
There  are  various  problems  associated  with  reuse 
of  process  wastewater  as  cooling  tower  makeup 
water,  including  the  need  to  evaluate  chemical 
speciation  and  chemical  reactions  in  wastewater 
being  employed  as  makeup  water.  For  this  reason, 
the  next  part  of  the  study  was  directed  towards 
measurement  of  calcium  sulfate  solubility  in 
wastewater.  Calcium  sulfate  solubility  product  and 
ion  pair  dissociation  constant  were  measured  in 
clean  water  and  a  pretreated  coal  conversion  proc- 
ess wastewater  to  assess  the  tendency  for  organic 
matter  in  the  wastewater  to  function  as  a  complex- 
ing  agent  for  calcium.  It  was  demonstrated  that 
organic  matter  interacted  with  calcium  to  form  a 
calcium-organic  complex.  The  extent  of  this  inter- 
action in  wastewater  was  as  significant  as  that  for 
formation  of  the  CaS04  ion  pair  in  assessing  solu- 
bility of  CaS04.  It  was  shown  that  the  organic 
matter  complexed  with  calcium  to  an  extent  com- 
parable to  humic  acid,  and  that  the  complexing 
strength  was  similar  to  that  which  is  predicted  for 
citrate  when  compared  on  an  equivalent  COD  or 
TOC  basis.  The  results  of  this  part  of  the  study  are 
important  for  evaluating  CaS04  scale-forming  re- 
actions if  wastewater  is  to  be  reused  as  makeup 
water  to  an  evaporating  cooling  tower.  (Lantz- 
PTT) 
W87-06928 


LOW-COST  WATER  SUPPLY  AND  SANITA- 
TION TECHNOLOGY:  POLLUTION  AND 
HEALTH  PROBLEMS. 

World   Health  Organization,   New  Delhi  (India). 

Regional  Office  for  South-East  Asia. 

For   primary   bibliographic   entry   see   Field   5D. 

W87-06937 


EFFECTS  OF  NACL  AND  CACL2  ON  CELL 
ENLARGEMENT  AND  CELL  PRODUCTION 
IN  COTTON  ROOTS, 
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California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  21. 

W87-07133 


LAND  APPLICATION  SYSTEMS  SHOW  VER- 
SATILITY, 

Georgia  Dept.  of  Natural  Resources,  Atlanta.  En- 
vironmental Protection  Div. 
For  primary  bibliographic  entry  see  Field  5E. 

W87-07165 

3D.  Conservation  In  Domestic  and 
Municipal  Use 

NETWORK     MODEL     FOR     DECISION-SUP- 
PORT IN  MUNICIPAL  RAW  WATER  SUPPLY, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  6A. 

W87-06686 


OPTIMAL  TESTING  FREQUENCY  FOR  DO- 
MESTIC WATER  METERS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  7B. 
W87-06706 

STRATEGIC  USE  OF  TECHNICAL  INFORMA- 
TION IN  URBAN  INSTREAM  FLOW  PLANS, 

Fish  and  Wildlife  Service,  Fort  Collins,  CO.  West- 
ern Energy  and  Land  Use  Team. 
For  primary  bibliographic  entry  see  Field  6B. 
W87-06709 

STORM  SEWER  DESIGN  SENSITIVITY  ANAL- 
YSIS USING  ILSD-2  MODEL, 

King  Saud  Univ.,  Riyadh  (Saudi  Arabia).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  4A. 

W87-06716 


INPUT   SUBSTITUTION    AND    DEMAND    IN 
THE  WATER  SUPPLY  PRODUCTION  PROC- 

ESS 

Western  Kentucky  Univ.,  Bowling  Green.  Dept. 

of  Economics. 

For   primary   bibliographic   entry   see   Field   6D. 

W87-07105 


SMALL      COMMUNITIES      HELP      THEM- 
SELVES, 

For  primary  bibliographic  entry  see  Field  6B. 
W87-07168 


PROJECTED  INCREASES  IN  MUNICIPAL 
WATER  USE  IN  THE  GREAT  LAKES  DUE  TO 
C02- INDUCED  CLIMATIC  CHANGE, 

Canadian  Climate  Centre,  Downsview  (Ontario). 
For  primary  bibliographic  entry  see  Field  6D. 
W87-07184 


vation  in  the  context  of  the  diversity  and  complex- 
ity of  urban  landscapes  and  the  demands  upon 
them  for  quality  of  the  urban  environment.  A 
development's  initial  site  layout  and  planting 
design  fundamentally  determine  how  much  irriga- 
tion water  will  be  required;  the  complexity  and 
creativity  inherent  in  urban  design  open  a  number 
of  specific  possibilities  for  reducing  water  demand. 
Irrigation  hardware  is  then  designed  to  deliver  the 
required  volume  of  water  to  the  specified  land- 
scape efficiently  by  implementing  a  number  of 
physical  and  operational  principles.  Maintenance 
of  the  finished  development  involves  monitoring 
results  and  making  adjustments  as  the  plantings 
grow  and  develop.  The  potential  for  conserving 
urban  irrigation  water  is  large.  Effective  conserva- 
tion need  not  compromise  other  qualities  of  the 
urban  environment  such  as  aesthetics,  screening,  or 
shade.  Urban  design  can  address  both  the  kinds  of 
landscapes  people  need,  and  minimal  consumption 
of  irrigation  water.  (Author's  abstract) 
W87-07191 

ACHIEVING  SUCCESS  IN  COMMUNITY 
WATER  SUPPLY  AND  SANITATION 
PROJECTS. 

World  Health  Organization,  New  Delhi  (India). 

Regional  Office  for  South-East  Asia. 

For  primary  bibliographic  entry  see  Field  6B. 

W87-07363 


WATER  CONSERVATION  METHODS  IN 
URBAN  LANDSCAPE  IRRIGATION:  AN  EX- 
PLORATORY OVERVIEW, 

Georgia  Univ.,  Athens.  School  of  Environmental 

Design. 

B.  K.  Ferguson. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 

1,  p  147-152,  February  1987.  1  fig,  3  tab,  11  ref. 

Descriptors:  'Landscaping,  *Water  conservation, 
•Landscape  irrigation,  'Irrigation  efficiency, 
Urban  areas,  Water  demand,  Maintenance,  Irriga- 
tion, Water  use. 

The  increasing  use  of  irrigation  for  urban  land- 
scapes is  causing  new  demands  for  efficient  water- 
ing systems.  Conservation  techniques  for  irrigated 
agricultural  fields  cannot  be  applied  to  urban  land- 
scapes without  amendment.  This  paper  attempts  to 
review  methods  of  urban  landscape  water  conser- 


TRACE  ORGANICS  REMOVAL  BY  GRANU- 
LAR ACTIVATED  CARBON, 

Los  Angeles  County  Sanitation  Districts,  Whittier, 

CA. 

For  primary  bibliographic   entry   see   Field   5D. 

W87-07392 

TREATMENT  OF  DOMESTIC  WASTEWATER 
FOR  REUSE  WITH  INORGANIC  OXIDE  AD- 
SORBENTS 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Civil  Engineering. 

For   primary   bibliographic   entry   see   Field   5D. 

W87-07393 

ECONOMIC  EVALUATION  OF  CONSERVA- 
TION CONCEPTS  FOR  MUNICIPAL  WATER 
SUPPLY  SYSTEMS, 

Utah  Water  Research  Lab.,  Logan. 
T.  C.  Hughes,  R.  Narayanan,  M.  McKee,  A.  B. 
Bishop,  and  R.  LeConte. 

Available  from  National  Technical  Institute  Serv- 
ice, Springfield  Virginia  22161,  as  PB87-190617/ 
AS  Price  codes:  A08  in  paper  copy,  A01  in  mirco- 
fiche.  September  1986.  142  p,  40  fig,  43  ref, 
append.  DOI  Grant  1 4-08-000 1-G- 1063. 

Descriptors:  'Municipal  water,  'Water  supply, 
'Economic  aspects,  'Water  conservation,  'Utah, 
'Flow  regulators,  'Model  studies,  Water  rates, 
Drinking  water,  Irrigation,  Water  conveyance, 
Seasonal  variation,  Metering,  Water  use,  Water 
demand. 

Five  concepts  for  conservation  of  municipal  water 
supply  are  analyzed  from  an  economic  efficiency 
perspective.  They  include:  (1)  seasonal  pricing  (for 
reduction  of  peak  period  water  use),  (2)  dual  water 
systems  (separate  high  quality  drinking  water  and 
untreated  outdoor  irrigation  systems),  (3)  imported 
water  transmission  facility  capacity  optimization, 
(4)  flow  restricting  devices,  and  (5)  short-term 
rationing  concepts.  Optimization  models,  including 
generalized  model  generators,  were  developed  for 
analysis  of  the  first  three  concepts,  and  model 
applications  to  cities  in  Utah  were  demonstrated 
for  each.  The  flow  restricting  device  and  short- 
term  rationing  concept  analyses  were  based  upon 
approaches  taken  from  the  literature  but  applied  to 
example  sites  in  Utah.  The  final  chapter  is  a  com- 
parison of  results  and  summary  of  conditions 
which  favor  each  approach  to  conservation.  Con- 
clusions include:  seasonal  pricing  was  demonstrat- 
ed to  reduce  peak  period  water  use  but  is  not 
justified  in  Salt  Lake  City  because  the  added  cost 
of  metering  exceeds  the  additional  benefits.  Dual 
water  systems  are  potentially  an  important  concept 
for  matching  various  qualities  of  water  with  appro- 


priate uses  and  producing  net  economic  benefits 
Determination  of  capacity  of  an  imported  water 
facility  is  dominated  more  by  the  decision  maker's 
attitude  toward  risk  than  by  pricing  policy.  Flow 
restricting  devices  produce  economic  benefits  only 
if  the  change  in  quality  of  service  is  ignored.  Price 
elasticity  is  much  lower  during  a  drought  than 
during  normal  conditions.  (Author's  abstract) 
W87-07421 


URBAN   WATER   PRICING   AND   DROUGHT 
MANAGEMENT, 

Hawaii  Univ.  at  Manoa,  Honolulu.  Dept.  of  Eco- 
nomics. 
For  primary  bibliographic  entry  see  Field  6C. 

W87-07470 

3E.  Conservation  In  Industry 

ANALYSIS  OF  WATERS  ASSOCIATED  WITH 
ALTERNATIVE  FUEL  PRODUCTION. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-06871 


WATER  FOR  SUBSURFACE  INJECTION. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 
For  primary  bibliographic  entry  see  Field  5E. 

W87-06888 


INVESTIGATION  OF  INJECTION  PROBLEMS 
OF      A      PRODUCED      WATER      DISPOSAL 
SYSTEM  WITH  EMPHASIS  ON  REDOX  PO- 
TENTIAL MEASUREMENT  FOR  SOLVING  IN- 
JECTION PROBLEMS  IN  THE  FIELD, 
Nalco  Chemical  Co.,  Sugar  Land,  TX. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-06889 

ELECTROCHEMICAL  HYDROGEN  PATCH 
PROBE  CORRELATED  TO  CORROSION 
RATE  IN  A  SLIGHTLY  SOUR  WATER  FLOOD, 

Petrolite  Instruments,  Houston,  TX. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-06890 

CHARACTERIZATION  OF  UNSTABLE 
WATERS  BY  SEEDED  CRYSTAL  GROWTH 
TECHNIQUES, 

Occidental  Research  Corp.,  Irvine,  CA. 

For   primary   bibliographic   entry   see   Field   5G. 

W87-06891 

SOME  FACTORS  CONTRIBUTING  TO  DE- 
CREASED WELL  EFFICIENCY  DURING 
FLUID  INJECTION, 

Woodward-Clyde  Consultants,  Denver,  CO. 
A.  I.  Johnson. 

IN:  Water  for  Subsurface  Injection,  Proceedings  ot 
the  Second  Symposium  sponsored  by  the  ASTM 
Committee  D-19  on  Water,  Ft.  Lauderdale,  Flori- 
da, January  28-29,  1980.  1981.  p  89-101,  7  fig,  15 
ref. 

Descriptors:  'Wells,  'Injection,  'Injection  water, 
'Groundwater  recharge,  Water  use,  Industrial 
water,  Efficiency,  Injection,  Clogging,  Aquifers, 
Groundwater. 

Many  factors  affecting  fluid  injection  through 
wells  involve  clogging  of  the  well  and  injection 
zone.  Extensive  field  research  carried  out  in  the 
Grand  Prairie  Region  of  Arkansas,  supported  by 
special  laboratory  testing,  involved  the  injection  of 
surface  waters  into  native  waters  of  the  local 
aquifers.  The  principal  causes  of  clogging  were 
found  to  be  gas  binding  or  air  entrapment  in  the 
injection  zone,  suspended  particles  in  the  injection 
fluid,  bacterial  contamination  of  the  injection  zone 
by  the  injection  fluid  and  subsequent  clogging  by 
bacterial  growths,  mechanical  jamming  of  the  in- 
jection zone  and  gravel  pack  around  the  well 
caused  by  particle  rearrangement  when  the  direc- 
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tion  of  fluid  movement  into  and  through  the  injec- 
tion zone  is  reversed,  and  chemical  reactions  be- 
tween the  injection  fluid  and  the  native  ground- 
water or  the  particles  in  the  injection  zone.  The 
results  indicated  that  the  efficiency  of  the  injection 
well  could  be  reduced  by  as  much  as  50%  by  such 
factors  and  that  treated  injection  fluid  therefore 
would  be  advisable.  Other  problems  in  operating 
an  injection  well  included  the  effects  of  injecting 
fluid  of  a  different  temperature  and  viscosity  and 
the  interpretation  of  fluid-level  changes  in  the  in- 
jection zone  during  the  injection  tests  because  most 
clogging  was  found  to  take  place  within  a  few  feet 
of  the  injection  well.  Laboratory  tests  were  used 
successfully  to  make  preliminary  estimates  of  the 
hydraulic  characteristics  of  the  injection  zone  prior 
to  field  testing  of  those  properties.  Laboratory 
experiments  also  showed  that  a  permeability  reduc- 
tion of  as  much  as  45%  resulted  from  compaction 
of  the  gravel  pack  caused  by  surging  action  during 
well  development  and  from  the  pumping  and  injec- 
tion tests.  (See  also  W87-06888)  (Author's  abstract) 
W87-06895 


WASTEPAPER    FIBERS    IN    CEMENTITIOUS 
COMPOSITES, 

Steinbrugge,  Thomas  and  Bloom,  Inc.,  Newport 

Beach,  CA. 

For  primary  bibliographic  entry  see  Field  8F. 

W87-07120 


EVALUATION  OF  OXIDATION/BIOLOGICAL 
ACTIVATED  CARBON  TREATMENT  FOR  IN- 
DUSTRIAL WATER  REUSE, 

Jacobs  Engineering  Group,  Inc.,  Pasadena,  CA. 
For  primary  bibliographic  entry  see  Field  5D 
W87-07394 


NATIONAL   PROTOTYPE   COPPER   MINING 
WATER  MANAGEMENT  PLAN, 

Central    Arizona    Association    of    Governments, 

Florence. 

For  primary   bibliographic   entry   see   Field   5G. 

W87-07429 
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IRRIGATION  EQUIPMENT  FOR  PLOT  RE- 
SEARCH, 

Agricultural  Research  Service,  Suffolk,  VA.  Tide- 
water Research  and  Continuing  Education  Center 
F.  S.  Wnght. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  28,  No. 
6,  p  1741-1743,  November-December  1985.  6  fig,  9 
ref. 

Descriptors:  'Irrigation  equipment,  'Irrigation, 
•Irrigation  operations,  Pipes,  Sprinklers,  Field 
tests,  Automation,  Pumps,  Agriculture,  Pesticides, 
Fertilizers,  Tractors. 

Applying  and  controlling  irrigation  water  to  re- 
search plots  or  small  land  areas  in  field  crop  studies 
has  been  difficult  for  researchers.  The  necessity  for 
cultivation  and  spraying  equipment  to  pass  through 
the  plot  areas  during  the  growing  season  requires  a 
field  clear  of  piping,  sprinklers,  and  other  irrigation 
accessories.  A  low-pressure  irrigation  system  de- 
veloped for  applying  water  to  research  plots  is 
described.  The  unit  moves  in  a  linear  fashion  and 
spans  36.5  m  (120  ft).  After  watering,  there  are  no 
pipe  or  obstructions  to  interfere  with  tractor-oper- 
ated equipment.  Pesticides  or  fertilizers  can  be 
injected  into  the  irrigation  water.  Remote  control 
features  were  incorporated  for  water  control  and 
injection  pump  operation.  The  irrigation  equip- 
ment applies  water  satisfactorily  for  field  crop 
research.  (Alexander-PTT) 
W87-06638 


RESPONSE  OF  TEN  CORN  CULTIVARS  TO 
FLOODING, 

Agricultural    Research    Service,    Columbus,    OH. 

Soil  Drainage  Research  Unit. 

For   primary   bibliographic   entry   see   Field   2D. 

W87-06640 


DRAINAGE       WATER       QUALITY       FROM 
POTATO  PRODUCTION, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06641 


SOIL  WATER  INFILTRATION  AS  AFFECTED 
BY  THE  USE  OF  THE  PARAPLOW, 

Iowa  State  Univ.,   Ames.   Dept.   of  Agricultural 

Engineering. 

For   primary   bibliographic   entry   see   Field   2G 

W87-06643 


PREDICTING  INFILTRATION  FOR  SHAL- 
LOW WATER  TABLE  SOILS  WITH  DIFFER- 
ENT SURFACE  COVERS, 

Georgia  Univ.,  Athens.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  2G 
W87-06646 


SPATIAL   VARIABILITY   OF   INFILTRATION 
IN  FURROWS, 

Instituto  Tecnologico  y  de  Estudios  Superiores  de 

Monterrey  (Mexico). 

For   primary   bibliographic   entry   see   Field   2G 

W87-06648 


WATER  TABLE  EFFECTS  ON  NUTRIENT 
CONTENTS  OF  CELERY,  LETTUCE  AND 
SWEET  CORN, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Engineering. 

For   primary   bibliographic   entry   see   Field   2G 

W87-06652 


FURROW    HYDRAULIC    CHARACTERISTICS 
AND  INFILTRATION, 

Colorado  State  Univ.,  Fort  Collins. 

For  primary   bibliographic   entry   see   Field   2G 

W87-06658 


SOIL   LOSS   AND   TIME   TO   EQUILIBRIUM 
FOR  RILL  AND  CHANNEL  EROSION, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Soil 

science. 

For  primary  bibliographic  entry  see  Field  2J 

W87-06639 


EVALUATION  OF  CENTER  PIVOT  APPLICA- 
TION PACKAGES  CONSIDERING  DROPLET 
INDUCED  INFILTRATION  REDUCTION, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Agricultural 
Economics  and  Rural  Sociology. 
R.  D.  von  Bernuth,  and  J.  R.  Gilley. 
Transactions  of  the  ASAE  TAAEAJ,  Vol.  28,  No. 
6,  p  1940-1946,  November-December  1985.  5  fig,  5 
tab,  17  ref,  3  append. 

Descriptors:  'Center  pivot  irrigation,  'Infiltration, 
'Model  studies,  'Irrigation  design,  'Pumping 
energy,  'Runoff,  'Computer  models,  Soil  types, 
Flow  rates,  Soil  properties,  Energy,  Distribution, 
Irrigation,  Costs. 

Center  pivot  irrigation  systems  have  become 
widely  accepted  for  irrigation  of  field  crops,  but 
the  rapid  rise  in  energy  costs  in  the  last  decade  has 
led  to  adoption  of  sprinkler  application  packages 
that  operate  at  reduced  pressures.  The  use  of  re- 
duced operating  pressure  packages  does  lead  to 
decreased  pumping  power,  but  disadvantages  such 
as  reduced  infiltration  and  increased  application 
rates  may  result.  Total  pumping  energy  consumed 
depends  upon  pumping  power  and  total  infiltrated 
water.  Both  factors  must  be  considered  when  com- 
paring packages.  A  computer  model  for  predicting 
potential  runoff  under  popular  application  pack- 
ages produced  results  which  compared  favorably 
with  field  tests.  A  method  for  calculating  infiltra- 
tion reduction  based  upon  droplet  size,  droplet 
velocity,  and  soil  particle  size  was  presented  and 
used  in  the  model.  The  potential  runoff  model  was 
used  to  evaluate  application  packages  relative  to 
each  other  and  to  rank  an  order  of  preference  of 


packages  for  each  soil  type.  The  order  of  prefer- 
ence changes  with  flow  rate,  surface  storage,  and 
soil  type  and  should  be  used  with  discretion.  Spray 
type  systems  were  most  acceptable  on  sandy  soils 
only  if  some  surface  storage  was  assumed.  Because 
potential  runoff  exists  and  can  be  very  high,  the 
use  of  center  pivots  on  fine  textured  soils  should  be 
carefully  analyzed.  There  is  no  best  system  to  use, 
but  180  deg  spray  appears  to  be  the  worst.  An 
economic  basis  for  selection  among  application 
packages  was  presented.  With  this  method  the 
actual  pumping  cost  difference  between  two  alter- 
native packages  can  be  determined.  The  method 
accounts  for  both  distribution  pressure  differences 
and  potential  runoff  differences,  and  may  lead  to  a 
selection  which  is  different  from  that  based  upon 
potential  runoff  alone.  In  all  cases  a  reduced  pres- 
sure package  was  the  most  economical.  (Author's 
abstract) 
W87-06663 


WATER-TABLE  AND  IRRIGATION  EFFECTS 
ON  CORN  AND  SUGARBEET, 

Agricultural    Research    Service,    Mandan,    ND. 
Northern  Great  Plains  Research  Center. 
L.  C.  Benz,  E.  J.  Doering,  and  G.  A.  Reichman. 
Transactions  of  the  ASAE  TAAEAJ,  Vol.  28,  No 
6,  p  1951-1956,  November-December  1985.  4  tab, 
24  ref. 

Descriptors:  'Irrigation,  'Water  table,  'Corn, 
'Sugarbeets,  'Lysimeters,  'Crop  yield,  'Evapo- 
transpiration,  Rainfall,  Field  tests. 

The  effects  of  four  shallow  constant  water-table 
depths  and  three  surface  irrigation  levels  on  corn 
and  sugarbeet  yields  and  actual  evapotranspiration 
(ET),  were  evaluated  in  a  field-installed  nonweigh- 
ing  lysimeters  experiment.  Corn  total  dry  matter 
and  corn  grain  yields  were  uniformly  high  for  all 
three  irrigation  levels  at  the  101-cm  water-table 
depth.  At  the  155-cm  and  210-cm  water-table 
depths,  corn  yields  usually  increased  with  greater 
surface  irrigation.  Sugarbeet  yields  varied  consid- 
erably between  water-table  depths  and  among  irri- 
gation levels  within  a  given  water-table  depth. 
Both  corn  and  sugarbeet  yields  were  much  lower 
for  the  shallowest  (46  cm)  water  table  treatment. 
Average  seasonal  ET  was  about  519  mm  for  corn 
and  was  about  591  mm  for  sugarbeet  after  combin- 
ing data  from  all  water-table  depths  and  irrigation 
levels.  About  63%  of  total  ET  was  provided  by 
subirrigation  in  one  lysimeter  with  the  lowest  sur- 
face irrigation  level  and  155-cm  water  table.  Subir- 
rigation from  shallow  water  tables  (101,  155,  and 
210  cm)  contributed  to  ET  in  sizable  quantities  if 
rainfall  and  surface  irrigation  were  inadequate. 
(Author's  abstract) 
W87-06664 


VI.     THE     WATERBRAKE 


CABLEGATION: 
CONTROLLER, 

Agricultural    Research    Service,    Kimberly,    ID. 

Snake  River  Conservation  Research  Center. 

D.  C.  Kincaid. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  28,  No. 

6,  p  1957-1960,  November-December  1985.  4  fig,  5 

ref. 

Descriptors:  'Irrigation,  'Waterbrake,  'Cablega- 
tion,  Hydraulic  machinery,  Design  criteria,  Equa- 
tions, Automation. 

The  waterbrake  was  developed  as  a  low  cost 
means  of  controlling  the  plug  speed  in  the  cablega- 
tion  automated  surface  irrigation  system.  The  wa- 
terbrake is  a  simple  hydraulic  device  requiring  no 
external  power  source  and  can  be  built  with  locally 
available  materials.  The  design  equations  are  an 
extension  of  those  presented  in  the  previous 
papers.  The  cable  reel  design  is  also  discussed. 
(Author's  abstract) 
W87-06665 


WIND     TUNNEL     STUDY     OF     SPRINKLER 
CATCH-CAN  PERFORMANCE, 

Franzoy,  Corey  Engineers  and  Architects,  Phoe- 
nix, AZ. 
P.  Livingston,  J.  C.  Loftis,  and  H.  R.  Duke. 
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Transactions  of  the  ASAE  TAAEAJ,  Vol.  28,  No. 
6  p  1961-1965,  November-December  1985.  5  fig,  8 
ref. 

Descriptors:  *Wind  effects,  'Measuring  instru- 
ments, 'Sprinkler  catch-cans,  *Rain  gages,  'Simu- 
lated rainfall,  Precipitation,  Wind  speed,  Wind  tun- 
nels, Performance  evaluation. 

An  indoor  wind  tunnel  was  constructed  to  evalu- 
ate wind  effects  on  sprinkler  catch-can  perform- 
ance. A  rain  simulator  in  the  tunnel  ceiling  was 
used  to  represent  application  from  a  sprinkler.  Can 
catch  depths  were  compared  to  known  precipita- 
tion depths  at  varied  can  heights,  wind  speeds,  and 
surface  roughness.  An  inverse  relationship  was 
found  between  wind  speed  and  percent  catch.  (Au- 
thor's abstract) 
W87-06666 

DROP  SIZE  DISTRIBUTIONS  FOR  IRRIGA- 
TION SPRAY  NOZZLES, 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

K  H.  Solomon,  D.  C.  Kincaid,  and  J.  C.  Bezdek. 
Transactions  of  the  ASAE  TAAEAJ,  Vol  28  No. 
6,  p  1966-1974,  November-December  1985.  11  tig, 
5'tab,  25  ref. 

Descriptors:  'Model  studies,  'Drop  size,  'Irriga- 
tion systems,  'Spray  nozzles,  Distribution  function, 
Pressure,  Performance  evaluation,  Predicting. 

Drop  size  distributions  for  irrigation  spray  nozzles, 
such  as  may  be  used  in  low  or  reduced  pressure 
sprinkler  systems,  were  measured  with  a  calibrated 
stain  technique.  Similar  data  from  other  sources, 
measured  with  photographic  or  pellet  techniques, 
were  also  obtained.  The  distributions  were  fitted 
with  the  upper  limit  log  normal  (ULLN)  distribu- 
tion function.  ULLN  parameters  for  each  distribu- 
tion are  tabulated.  Distribution  characteristics  such 
as  the  volume  median  drop  size  may  be  calculated 
directly   from   the   ULLN   parameters.   A   simple 
regression  model  for  predicting  ULLN  parameters 
as  functions  of  nozzle  style,  size  and  pressure  is 
proposed    and    fitted    to   data    for    flooding   and 
smooth  flat  plate  spray  nozzles.  The  fit  of  model  to 
data  was  evaluated  by  comparing  measured  and 
predicted    values    for    50th    (median)    and    99th 
(volume)   percentile   drop  sizes,   and   by   directly 
comparing    measured    and    predicted    distribution 
functions.  The  distance  between  functions  was  de- 
fined analogous  to  the  Euclidean  distance  between 
points  in  space,  leading  to  definition  of  a  pseudo  r 
squared  for  the  (functional)  regression  model.  The 
fit  between  data  and  model  for  the  two  nozzle 
types  was  quite  good.  The  models  were  used  to 
explore  the  influence  of  nozzle  size  and  pressure  on 
drop  size  distributions  for  the  two  types  of  nozzles. 
(Author's  abstract) 
W87-06667 


LOW-PRESSURE  WATER  DISTRIBUTION 
SYSTEM  IN  IRRIGATION  MACHINES, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Agricultural  Economics  and  Rural  Sociology. 
I.  Amir. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  28,  No. 
6,  p  1981-1985,  November-December  1985.  3  fig,  1 
tab,  4  ref. 

Descriptors:  'Irrigation,  'Hydraulic  machinery, 
•Emitters,  Flow  regulators,  Distribution,  Pressure, 
Flow  rates. 

A  low-pressure  water  distribution  system  of  an 
irrigation  machine  is  presented.  The  system  divides 
the  water  entering  the  machine  equally  between 
the  emitters  and  continuously  adjusts  the  speed  of 
the  machine  to  the  entering  flow  rate  so  as  to 
maintain  a  predetermined  water  application 
amount  While  most  existing  control  systems  are 
based  on  flow  regulators,  this  system  includes  a  set 
of  main  and  secondary  gravitational  distributors. 
Water  distribution  uniformity  achieved  is  high 
(>95%)  at  a  relatively  low  pressure  (30  to  50  kPa). 
(Author's  abstract) 
W87-06669 


PORTABLE  FLOW  METERING  DEVICE  FOR 
FURROW  IRRIGATION  STUDIES, 

Nebraska  Univ.,  Clay  Center.  South  Central  Re- 
search and  Extension  Center. 
For  primary  bibliographic  entry  see  Field  7B. 

W87-06670 

WATER  DUTIES:  ARIZONA'S  GROUNDWAT- 
ER MANAGEMENT  APPROACH, 

Clark  Univ.,  Worcester,  MA.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  4B. 

W87-06712 

BIOCHEMICAL  OXYGEN  DEMAND  OF  AGRI- 
CULTURAL RUNOFF, 

Agricultural  Research  Service,  Oxford,  MS.  Sedi- 
mentation Lab. 
For  primary  bibliographic  entry  see  Field  5A. 

W87-06718 

NITRATE  LEACHING  AND  DRAINAGE  FROM 
ANNUAL  AND  PERENNIAL  CROPS  IN  TILE- 
DRAINED  PLOTS  AND  LYSIMETERS, 

Sveriges  Lantbruksuniversitet,  Umea. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06719 

CORN  AND  WHEAT  RESPONSE  TO  TOPSOIL 
THICKNESS  AND  PHOSPHORUS  ON  RE- 
CLAIMED LAND, 

Agricultural    Research     Service,     Mandan,     NU. 
Northern  Great  Plains  Research  Center. 
For  primary  bibliographic  entry  see  Field  21. 
W87-06727 

ENERGY  CONSERVATION  IN  THE  IRRIGAT- 
ED AGRICULTURE  SECTOR  OF  THE  PACIF- 
IC NORTHWEST, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
B.  J.  Harrer.  . 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE84013249, 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Pacific  Northwest  Lab.  Report  No.  PNL-SA- 
12251,  April  1984.  17  p,  3  fig,  5  tab,  3  ref.  CONF- 
8405200-1. 

Descriptors:  'Irrigation  practices,  'Energy  conser- 
vation, 'Cost  analysis,  'Washington,  'Oregon, 
'Idaho,  Agriculture,  Irrigation  efficiency,  Electric- 
ity, Utilities. 


the  regional  generating  system  could  potentially  be 
avoided.  (Lantz-PTT) 

W87-07026 


Traditionally,  irrigation  of  crops  in  most  areas  of 
the   Pacific   Northwest   (PNW)   region   has  been 
considered  an  energy-intensive  activity,  and  almost 
all  of  the  energy  used  in  regional  irrigation  is  in  the 
form  of  electricity.  The  annual  energy  used  in 
applying  water  to  crops  in  arid  areas  often  exceeds 
2000  kWh  per  acre.  The  rise  in  the  costs  of  energy 
used  in  irrigation  has  been  dramatic.  In  the  5-year 
period  between  1978  and  1982,  the  nominal  rates 
charged  for  large  irrigation  customers  more  than 
doubled  in  one  utility  service  area  (Benton  County 
PUD  1982),  and  similar  increases  were  experienced 
in  other  areas  as  utilities  passed  BPA  wholesale 
power  rate  increases  onto  their  customers.  On  a 
farm  where  energy  costs  per  acre  were  $25/acre  in 
1978,  costs  would  exceed  $50/acre  in  1982.  In  real 
terms,   the  rates  charged  for  electricity   used   in 
irrigation  rose  at  an  annual  rate  of  7%  during  the  5 
year   period.    From   an   economists's  perspective, 
conservation  in  irrigated  agriculture  provides  an 
interesting  illustration  of  how  conservation  that  is 
cost  effective  from  a  utility  or  regional  standpoint 
may  not  be  cost  effective  from  an  individual  firm's 
perspective.    Through    subsidization    of   selected 
conservation  investments,  utilities,  irrigators,  and 
the  PNW  region  as  a  whole  have  opportunities  to 
realize  benefits.  The  model  studies  used  demon- 
strate that  energy  savings  are  available  in  the  irri- 
gation sector  of  the  PNW  region  for  a  relatively 
low  cost.  A  generation  cost  of  50  mills  per  kWh  is 
probably  a  lower  bound  for  the  cost  of  electricity 
than  could  be  obtained   from   a  new   generating 
plant  in  the  region.  By  obtaining  all  energy  savings 
on  existing  irrigation  acreages  that  can  be  realized 
for  a  cost  less  than  50  mills  per  kWh  saved,  the 
addition  of  almost  100  average  MW  of  energy  to 


CORN  YIELD  AND  WATER  USE  AS  INFLU- 
ENCED BY  IRRIGATION  LEVEL,  N  RATE, 
AND  PLANT  POPULATION  DENSITY, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Agrono- 
my. 

K.  B.  Bakelana,  L.  R.  Stone,  C.  E.  Wassom,  and  A. 
D.  Dayton. 

Transactions  of  the  Kansas  Academy  of  Science, 
Vol.  89,  No.  1/2,  p  110-118,  1986.  3  fig,  3  tab,  6  ref. 

Descriptors:  'Irrigation  effects,  'Nitrogen,  'Popu- 
lation density,  'Corn,  'Crop  yield,  'Water  use, 
Fertilizers,  Plant  growth,  Food  crops,  Grain  crops, 
Silt,  Loam,  Irrigation. 

This  field  investigation  near  Manhattan,  Kansas  in 
1979  and  1980  includes  the  influence  of  irrigation 
level,  N  fertilization  rate,  and  plant  population 
density  on  corn  (Zea  mays  L.)  yield  (grain  and 
total  dry  matter)  and  water  use.  The  soil  was  Muir 
silt  loam.  In  1979,  plant  population  density  did  not 
influence  grain  yield.  Grain  yield  was  not  influ- 
enced by  N  rate  in  1979,  but  was  increased  by  N 
fertilizer  applications  in  1980.  In  1980,  corn  receiv- 
ing no  irrigation  and  two  irrigations  produced  1 
and  69  percent,  respectively,  as  much  grain  as  corn 
receiving  seven  irrigations.  Seasonal  water  use  was 
influenced  by  plant  population  density  each  year 
but  not  by  N  fertilization  rate  either  year.  Water 
use  increased  significantly  in  1980  as  irrigation 
level  increased.  (Author's  abstract) 
W87-07090 

EFFECT  OF  OSMOTIC  STRESS  ON  ION 
TRANSPORT  PROCESSES  AND  PHOSPHOLI- 
PID COMPOSITION  OF  WHEAT  (TRITICUM 
AESTTVUM  L.)  MITOCHONDRIA, 

Agricultural    Research    Service,    Lubbock,    TX. 

Plant   Stress   and   Water  Conservation   Research 

Unit. 

For  primary  bibliographic  entry  see  Field  21. 

W87-07132 

ASSESSMENT  OF  SELECTED  LEGAL/INSTI- 
TUTIONAL CONSTRAINTS  TO  WATER  CON- 
SERVATION IN  THE  WESTERN  STATES, 

Teknekron  Research,  Inc.,  Berkeley,  CA. 
For  primary  bibliographic  entry  see  Field  6E. 

W87-07305 


INVESTMENTS  IN  LARGE  SCALE  INFRA- 
STRUCTURE IRRIGATION  AND  RIVER  MAN- 
AGEMENT IN  THE  SAHEL, 

Fletcher  School  of  Law  and  Diplomacy,  Medford, 

MA. 

For  primary  bibliographic  entry  see  Field  6B. 

W87-07388 

ESTIMATION  OF  EVAPOTRANSPIRATION 
BY  SOME  EQUATIONS  UNDER  HOT  AND 
ARID  CONDITIONS, 

King  Saud  Univ.,  Riyadh  (Saudi  Arabia).  Dept.  of 

Agricultural  Engineering. 

For   primary   bibliographic   entry   see   Field   2D. 

W87-07448 

COMPARISON  OF  TRENCHLESS  DRAIN 
PLOW  AND  TRENCH  METHODS  OF  DRAIN- 
AGE INSTALLATION, 

Iowa  State  Univ.,   Ames.   Dept.   of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  4A. 

W87-07451 

ECONOMICS  OF  SUBSURFACE  DRAINAGE 
SYSTEMS  FOR  ALFALFA  HAY, 

For  primary  bibliographic  entry  see  Field  4A. 

W87-07455 
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EVALUATION  OF  DROP-CHECK  STRUC- 
TURES FOR  FARM  IRRIGATION  SYSTEMS, 

Agricultural    Research    Service,    Kimberly,    ID. 

Snake  River  Conservation  Research  Center. 

A.  S.  Humpherys. 

Transactions  of  the  ASAE  TA AEAJ,  Vol.  29,  No. 

2,  p  505-511,  516,  March- April  1986.  9  fig,  2  tab,  8 

ref. 

Descriptors:  *Drop-check  structures,  'Irrigation 
systems,  Field  tests,  Performance  evaluation, 
Costs,  Erosion  control,  Concrete  structures, 
Design  standards,  Irrigation,  Agriculture. 

Small  drop/check  structures  of  various  designs  in 
the  28  to  115  L/s(l  to  4  cfs)  flow  range  were 
installed  in  1966  with  their  field  performance  eval- 
uated in  1969.  They  were  again  evaluated  in  1984 
after  19  years  of  service.  The  parameters  used  to 
evaluate  the  structures  included  cost,  structural 
integrity,  stability,  hydraulic  performance  and 
ditch  erosion  control  capability.  A  numerical 
rating  was  given  in  each  category.  A  precast  con- 
crete headwall  with  a  rack-lined  basin  or  plunge 
pool  was  the  most  economical  and  one  of  the  most 
effective  structures;  however,  special  consideration 
must  be  given  to  provide  sufficient  headwall  length 
and  cutoff  wall  depth.  Cast-in-place  concrete  struc- 
tures were  the  most  stable  and  generally  the  most 
costly  with  variable  performances.  Based  on  the 
study  results  and  observations,  conclusions  and 
recommendations  were  made  to  improve  the 
design  of  small  drop  structures.  (Author's  abstract) 
W87-07459 


MULTIFUNCTION  IRRIGATION  SYSTEM  DE- 
VELOPMENT, 

Texas  Agricultural  Experiment  Station,  Lubbock. 
W.  M.  Lyle,  and  J.  P.  Bordovsky. 
Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 
2,   p   512-516,   March-April    1986.    8   fig,    14   ref. 

Descriptors:  'Irrigation  systems,  *Pipes,  'Nozzles, 
•Chemical  application,  Agricultural  chemicals, 
Agriculture,  Motors. 

An  irrigation  system  was  designed  and  developed 
for  the  purpose  of  applying  both  water  and  chemi- 
cals through  separate  nozzle  systems  from  the 
same  basic  moving  pipe  and  tower  structure.  This 
paper  furnishes  a  general  description  of  the  system. 
Documentation  of  performance  will  follow  in  an 
evaluation  report.  The  primary  objective  of  the 
dual  nozzle  system  is  for  efficient  irrigation  along 
with  very  accurate  application  and  total  coverage 
of  water  conserving  type  chemicals  such  as  anti- 
transpirants,  growth  regulators,  and  soil  surface 
evaporation  suppressants.  However,  all  chemicals 
currently  being  used  in  agricultural  production 
may  also  be  accurately  applied  through  the  system. 
Both  nozzle  systems  are  completely  adjustable  in 
the  vertical  and  horizontal  directions  and  are  dy- 
namically operated  under  the  control  of  a  pro- 
grammable controller.  The  system  is  propelled 
with  conventional  480-volt,  3-phase  electric 
motors  and  moves  with  steady  uniform  motion 
with  the  aid  of  an  alignment  and  guidance  system 
which  utilizes  variable  frequency  control  of  all 
motors.  (Author's  abstract) 
W87-07460 


ELECTRICAL  CURRENT  SENSITIVITY  OF 
GROWING/FINISHING  SWINE  FOR  DRINK- 
ING, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Agricultural 

Engineering. 

R.  J.  Gustafson,  R.  D.  Appleman,  and  T.  M. 

Brennan. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 

2,  p  592-596,  600,  March- April  1986.  13  fig,  2  tab,  6 

ref. 

Descriptors:  'Animal  behavior,  'Drinking  water, 
'Drinking  habits,  'Swine,  Electrical  current,  Sen- 
sitivity. 

Eight  growing/finishing  pigs  were  used  for  experi- 
ments on  the  relationship  between  drinking  behav- 
ior and  stray  electrical  currents  in  their  drinking 
water  with  60  Hz  electrical  currents,  mouth-to-all 
hooves.  Pigs,  given  an  alternative,  showed  a  pref- 


erence for  a  water  source  with  no  current  com- 
pared to  those  at  0.25  mA  and  above.  However, 
when  no  alternative  source  existed,  greater  than 
3.0  mA  was  needed  to  affect  drinking  time  and  4.0 
mA  to  affect  consumption.  (Author's  abstract) 
W 8 7-07464 


LONGEVITY  AND  EFFECT  OF  TILLAGE- 
FORMED  SOIL  SURFACE  CRACKS  ON 
WATER  INFILTRATION, 

South   Dakota  State  Univ.,   Brookings.   Dept.   of 

Plant  Science. 

For   primary   bibliographic   entry   see   Field   2G. 

W87-07564 


EFFECTS  OF  FLOODING  ON  WATER  RELA- 
TIONS AND  GROWTH  OF  THEOBROMA 
CACAO  VAR.  CATONGO  SEEDLINGS, 

Wisconsin  Univ. -Madison.  Dept.  of  Forestry. 
For  primary  bibliographic  entry  see  Field  21. 

W87-07565 
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COMPARISON  OF  TRANSFORMATION 
METHODS  FOR  FLOOD  FREQUENCY  ANAL- 
YSIS, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-06683 


EFFECTIVENESS   OF   ALUM   IN   A   WEEDY, 
SHALLOW  LAKE, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For   primary   bibliographic   entry   see   Field   5G. 
W87-06685 


SEMI-DISTRIBUTED      ADAPTIVE      MODEL 
FOR  REAL-TIME  FLOOD  FORECASTING, 

Consiglio     Nazionale     delle     Ricerche,     Perugia 

(Italy).  1st.  di  Ricerca  per  la  Protezione  Idrogeolo- 

gica  nell'  Italia  Centrale. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-06695 


SIZE  AND  LOCATION  OF  DETENTION  STOR- 
AGE, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Civil  Engineering. 

W.  P.  James,  J.  F.  Bell,  and  D.  L.  Leslie. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  1,  p  15-28, 
January  1987.  8  fig,  3  tab,9  ref. 

Descriptors:  'Water  storage,  'Detention  reser- 
voirs, 'Runoff,  Channel  improvement,  Water- 
sheds, Basins,  Storage,  Maintenance. 

In  general,  large  detention  ponds  are  effective  in 
controlling  downstream  flooding  but  provide  no 
protection  upstream  of  the  facility.  Small  ponds 
located  in  the  headwater  may  provide  local  bene- 
fits but  will  not  control  all  of  the  watershed  area. 
This  paper  provides  general  guidelines  for  sizing 
and  locating  detention  facilities  within  a  water- 
shed. Basinwide  planning,  including  channel  im- 
provements, is  essential  to  prevent  misapplication 
of  detention  storage.  The  concept  of  reducing  the 
peak  outflow  from  an  on-site  detention  pond  to  the 
predevelopment  peak  discharge  does  not  insure  a 
reduction  to  the  predevelopment  discharge  for 
larger  streams  and  has  little  merit  in  sizing  most 
detention  ponds.  The  size  of  the  detention  ponds 
has  little  effect  on  the  total  storage  required  for  a 
watershed.  The  amount  of  detention  storage  can  be 
significantly  reduced  by  selective  location  of  de- 
tention ponds  within  the  watershed.  Small  deten- 


tion ponds  will  require  considerably  more  land 
area  and  maintenance  than  regional  detention 
ponds.  Channel  improvements  within  the  water- 
shed tend  to  favor  use  of  upstream  detention 
ponds.  Multipurpose  use  should  be  incouraged  to 
insure  public  support  and  continued  maintenance 
of  the  detention  facilities.  (Authors'  abstract) 
W87-06707 


COMBING  HYDROLOGIC  FORECASTS, 

University  of  Western  Ontario,  London.  Dept.  of 

Statistical  and  Actuarial  Sciences. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-06708 


RESERVOIR  MANAGEMENT  IN  TEXAS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Civil  Engineering. 
R.  A.  Wurbs. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  1,  p  130- 
148,  January  1987.  3  fig,  2  tab,  13  ref. 

Descriptors:  'Texas,  'Surface  water,  'Surface 
water  availability,  'Water  management,  'Water 
resources  development,  'Reservoir  operation, 
Runoff. 

An  overview  of  surface  water  management  in 
Texas  which  focuses  on  operation  of  existing  reser- 
voirs is  presented.  Rapid  population  and  economic 
growth  combined  with  depleting  groundwater  re- 
serves are  resulting  in  ever-increasing  demands 
being  placed  upon  the  surface  water  resources  of 
the  state.  Public  needs  and  objectives  and  numer- 
ous factors  affecting  reservoir  operation  change 
over  time.  The  increasing  necessity  to  use  limited 
storage  capacity  as  beneficially  as  possible  war- 
rants periodic  reevaluations  of  operating  policies. 
Comprehensive  integration  of  water  management 
strategies  in  response  to  changing  needs  and  condi- 
tions could  include  improved  reservoir  system  op- 
erations, reallocation  of  storage  capacity  between 
flood  control  and  conservation  purposes,  integra- 
tion of  demand  management  with  reservoir  oper- 
ation, and  conjunctive  surface  and  groundwater 
management.  (Author's  abstract) 
W87-06715 


STORM  SEWER  DESIGN  SENSITIVITY  ANAL- 
YSIS USING  ILSD-2  MODEL, 

King  Saud  Univ.,  Riyadh  (Saudi  Arabia).  Dept.  of 
Civil  Engineering. 
M.  Nouh. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  1,  p  151- 
158,  January  1987.  4  fig,  16  ref. 

Descriptors:  'Storm  sewers,  'Model  studies, 
'ILSD-2  model,  'Flow  routing,  'Urban  hydrolo- 
gy, 'Urban  runoff,  'Design  criteria,  'Storm  water, 
'Urban  drainage,  Cost  analysis,  Hyetographs, 
Comparison  studies. 

A  recently  developed  methodology  for  optimal 
design  of  storm  sewer  systems  is  the  Illinois  Least- 
Cost  Sewer  System  Design  (ILSD-2)  Model.  The 
model  considers  conjunctively  the  concepts  of 
flow  routing  through  sewers,  and  the  risks  and 
uncertainties  associated  with  the  design  which  is 
optimized  by  using  the  Discrete  Differential  Dy- 
namic Programming  Technique.  The  risk  in  a 
sewer  design  is  considered  as  the  probability  of 
having  a  flow  imposed  on  a  sewer  which  exceeds 
the  capacity  of  the  sewer,  due  to  hydrologic  and 
hydraulic  uncertainties,  uncertainties  due  to  con- 
struction and  materials,  and  uncertainties  regarding 
the  cost  functions  utilized.  The  study  objective  was 
to  give  a  comparative  evaluation  for  the  variations 
in  the  generated  design  which  might  occur  due  to 
the  use  of  different  methodologies  to  construct  the 
design  hyetograph,  to  generate  the  overland  flow 
hydrographs,  and/or  to  route  the  flow  through  the 
sewers.  The  following  conclusions  were  made:  (1) 
The  Trapezoidal  hyetograph  is  recommended  over 
other  shapes,  especially  over  the  Uniform  hyeto- 
graph which  gives  overdesign.  (2)  The  more  accu- 
rate the  methods  utilized  for  runoff  generation  and 
flow  routing  through  sewers,  the  lower  the  result- 
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ing  total  cost  of  design,  but  the  greater  the  sewer 
risk  involved;  thus  methods  more  accurate  than  the 
Rational  method  are  recommended  for  the  design 
of  storm  sewer  systems.  (3)  The  Storm  Water 
Management  Model  (SWMM)  Method  for  over- 
land flow  hydrograph  generation  is  recommended 
for  the  design  of  storm  sewer  systems.  (McFarlane- 
PTT) 
W87-06716 


AUTOMATED  TECHNIQUE  FOR  FLOW 
MEASUREMENTS  FROM  MARIOTTE  RESER- 
VOIRS, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-06809 

RUNOFF  VOLUME  FORECASTS  CONDI- 
TIONED ON  A  TOTAL  SEASONAL  RUNOFF 
FORECAST,  „  _ 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering- L-  IT-  u  ic 
For  primary  bibliographic  entry  see  Held  Zfc.. 

W87-06812 


ESTIMATING  PARAMETERS  OF  EV1  DISTRI- 
BUTION FOR  FLOOD  FREQUENCY  ANALY- 
SIS 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 
Engineering.  _,..._ 

For  primary  bibliographic  entry  see  Field  zfc. 
W87-07181 

BRASS  MODEL:  APPLICATION  TO  SAVAN- 
NAH RIVER  SYSTEM  RESERVOIRS, 

Law  Environmental  Services,  Marietta,  GA. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-07193 

PRIORITIZING  FLOOD  CONTROL  PLAN- 
NING NEEDS, 

Idaho  Univ.,  Moscow.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-07201 

HYDROLOGICAL  FORECASTING. 

For  primary  bibliographic  entry  see  Field  2A. 
W87-07346 


MIXED  GAMMA  ARMA(l.l)  MODEL  FOR 
RIVER  FLOW  TIME  SERIES, 

Malaya  Univ.,  Kuala  Lumpur  (Malaysia). 
For  primary  bibliographic  entry  see  Field  2E. 
W87-06814 

ECOLOGICAL  ASSESSMENT  OF  MACRO- 
PHYTON:  COLLECTION,  USE,  AND  MEAN- 
ING OF  DATA.  . 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-06899 

AQUATIC  MACROPHYTON  SAMPLING:  AN 
OVERVIEW, 

Breedlove  Associates,  Inc.,  Orlando,  FL. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-06900 

PROBLEMS  IN  THE  USE  OF  CLOSED  CHAM- 
BERS FOR  MEASURING  PHOTOSYNTHESIS 
BY  A  LOTIC  MACROPHYTE, 

Texas  Univ.  at  Dallas,  Richardson.  Center  for  En- 
vironmental Studies. 
For  primary  bibliographic  entry  see  Field  2H. 

W87-06907 


RELATIONSHIPS  BETWEEN  AQUATIC  MA- 
CROPHYTES  AND  THE  CHEMICAL  AND 
PHYSICAL  COMPOSITION  OF  THE  SUB- 
STRATE IN  KAHLE  LAKE,  CLARION-VEN- 
ANGO COUNTIES,  PENNSYLVANIA, 
For  primary  bibliographic  entry  see  Field  2H. 
W87-06908 


REAL-TIME  FORECASTING, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2A. 
W87-07361 


EVALUATION  OF  A  RELIABILITY  PRO- 
GRAMMING' RESERVOIR  MODEL, 

Institute     of     Atomic     Energy,     Otwock-Swierk 

(Poland). 

For  primary  bibliographic  entry  see  Field  2H. 

W87-07103 

COMPARISON  OF  STOCHASTIC  AND  DE- 
TERMINISTIC DYNAMIC  PROGRAMMING 
FOR  RESERVOIR  OPERATING  RULE  GEN- 
ERATION, 

Polytechnic  Inst,  of  New  York,  Brooklyn.  Dept.  of 

Civil  and  Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  6A. 

W87-07175 

COMPUTERIZED  DATA  BASE  FOR  FLOOD 
PREDICTION  MODELING, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-07I77 


MANAGEMENT  FORECASTING  REQUIRE- 
MENTS, „  „    .     , 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

L.  Duckstein,  S.  Ambrus,  and  D.  R.  Davis. 

IN-   Hydrological    Forecasting,   John   Wiley   and 

Sons,  New  York,  New  York,   1985.  p  559-585,  5 

fig,  4  tab,  42  ref.  NSF  Grant  CEE  8110778. 

Descriptors:  *Flood  forecasting,  *Streamflow  fore- 
casting, *Forecasting,  'Management  planning, 
♦Model  studies,  *Decision  making,  Water  re- 
sources development,  Water  management,  Re- 
sources management. 

Water     resources     management     involves     three 
groups  of  people:   one   group   gathers  data,   the 
second  conceives  and  operates  forecasting  models, 
and  the  third  makes  decisions.  Ideally,  these  three 
groups  should  work  together;  practically,  it  often 
happens  that  they  work  in  a  compartmentalized 
manner.  The  purpose  of  this  chapter  is  to  give  a 
general  view  of  the  relations  between  these  three 
components  of  the  decision-making  process.  Fore- 
casting activities  refer  to  different  approaches  to 
predict  the  behavior  of  the  system  described  and 
choosing  the  most  efficient  one  in  order  to  get  the 
most  reliable  forecast  of  the  observed  variables. 
The  final  objective  decision-making,  or  manage- 
ment, refers  to  actions  affecting  the  whole  complex 
water  resource  system  based  on  the  information 
contained  here.  For  the  operation  of  complex  sys- 
tems such  as  a  network  of  water  sources  and  users, 
a  general  framework  is  to  be  set  up.  The  use  of  a 
framework  is  proposed,   where   the  information- 
response    (I-R)   system    for    flood    forecasting-re- 
sponse  systems  is  used.  The  I-R  concept  accounts 
for  the  possibility  of  imperfection  or  non-optima- 
lity  both  in  information  provided  by  sample  data 
and  decisions  made  on  the  basis  of  this  information. 
System  performance  thus  depends  on  both  quality 
of  information  and  quality  of  response:  a  perfect 
rainfall  or  demand  forecast  has  value  only  if  reser- 
voir  releases   use   this   forecast   according   to   an 
optimal   or  a  near-optimal   rule.   (See  also   W87- 
07346)  (Lantz-PTT) 
W87-07362 

POLLUTANT  REMOVAL  CAPABILITY  OF 
URBAN  BEST  MANAGEMENT  PRACTICES  IN 
THE  WASHINGTON  METROPOLITAN  AREA. 

Metropolitan    Washington    Council    of    Govern- 
ments, DC.  Water  Resources  Planning  Board. 
For   primary   bibliographic   entry   see   Field    5G. 

W87-07365 


CONTROL  OF  CATTAIL  AND  BULRUSH  BY 
CUTTING  AND  FLOODING, 


Ducks   Unlimited   Canada,   Winnipeg  (Manitoba) 
R.  M.  Kaminski,  H   R.  Murkin,  and  C.  E.  Smith. 
IN:  Coastal  Wetlands,  Lewis  Publishers,  Chelsea, 
Michigan   1985.  p  253-262,  4  tab,  14  ref. 

Descriptors:  'Weed  control,  'Bulrushes,  'Cattails, 
'Flooding,  'Canada,  'Cutting,  Aquatic  plants, 
Plant  growth,  Plant  populations,  Marshes,  Wet- 
lands, Vegetation. 

In  several  marshes  in  western  Canada,  regenera- 
tion of  common  cattail,  tule  bulrush,  and  softstem 
spring-summer  flooding  as  a  method  of  control, 
was  evaluated.  Cutting  along  with  inundation  of 
the  stubble  significantly  decreased  total  shoot  den- 
sity (50-93%)  and  flowering  shoot  density  (64- 
97%)  in  all  three  emergent  species,  suggesting  the 
technique  is  useful  for  control  of  emergent  vegeta- 
tion and  enhancement  of  emergent  vegetation- 
water  interpersion  for  increased  use  of  overgrown 
marshes  by  waterfowl  and  marsh  birds.  Of  several 
farm  implements  used  to  cut  cattail  or  bulrush,  a 
tractor-drawn  rotary  mower  was  most  efficient. 
(See  also  W87-07431)  (Lantz-PTT) 
W87-07446 


MARSH  MANAGEMENT  BY  WATER  LEVEL 
MANIPULATION  OR  OTHER  NATURAL 
TECHNIQUES:  A  COMMUNITY  APPROACH, 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2H. 

W87-07447 

COMPARISON  OF  TRENCHLESS  DRAIN 
PLOW  AND  TRENCH  METHODS  OF  DRAIN- 
AGE INSTALLATION, 

Iowa  State   Univ.,   Ames.   Dept.   of  Agricultural 

Engineering. 

R  S  Kanwar,  T.  S.  Colvin,  and  S.  W.  Melvm. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 

2,  p  456-461,  March- April  1986.  4  fig,  4  tab,  15  ref. 

Descriptors:  'Drainage  systems,  'Subsurface 
drains,  'Water  table,  'Crop  yield,  Field  tests,  Per- 
formance evaluation,  Comparison  studies,  Drains, 
Corn,  Soybeans,  Drainage  water. 

The  performance  of  two  methods  of  subsurface 
drain  installation  (corrugated  plastic  drain  pipes 
installed  with  a  trencher,  and  a  trenchless  drain 
plow)  was  evaluated  using  five  years  of  field  data 
on  water  table  heights  and  crop  yields.  Two  sub- 
surface drains,  each  installed  with  a  different 
method,  were  monitored  from  1980  to  1984  to 
compare  the  effect  of  methods  of  drain  installation 
on  water  table  heights.  Subsurface  drains  installed 
with  a  chain  trencher  had  lower  water  table 
heights  throughout  the  crop  growing  season  in 
comparison  to  the  water  table  heights  in  areas 
drained  by  the  plow  method.  Based  on  these  water 
table  measurements,  subsurface  drains  installed 
with  a  chain  trencher  appeared  to  remove  more 
drainage  water  from  the  soil  than  did  subsurface 
drains  installed  with  a  plow.  Data  collected  on 
corn  and  soybean  yields  from  the  various  tillage 
experiments,  drained  by  two  methods  of  drain  in- 
stallation were  compared.  Plots  drained  by 
trenched  drains  yielded  more  than  plots  drained  by 
plowed  drains  but  differences  were  not  statistically 
significant  at  95%  level.  (Author's  abstract) 
W87-07451 

ECONOMICS  OF  SUBSURFACE  DRAINAGE 
SYSTEMS  FOR  ALFALFA  HAY, 

J  Bornstein,  S.  P.  Skinner,  and  S.  D.  Reiling. 
Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 
2,  p  484-488,  March-April  1986.  8  tab,  7  ref. 

Descriptors:  'Drainage  effects,  'Economic  as- 
pects, 'Drainage  systems,  'Alfalfa,  Crop  yield, 
Drain  spacing,  Forages,  Hay,  Drainage  practices. 

Yield  crop  composition  and  survival  were  used  to 
measure  alfalfa  crop  response  to  three  shallow 
subsurface  drainage  treatments  (3,  6  and  12  m  drain 
pipe  spacings)  and  an  undrained  control  on  a  16 
plot  drainage  research  project.  The  objective  was 
to  determine  the  economic  potential  for  growing 
quality  forage  on  poorly  drained  nonstony  clay 
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and  silty  clay  loam  marine  sediments.  The  econom- 
ic feasibility  of  two  drainage  treatments  (6  and  12 
m)  as  compared  to  the  control  was  assessed  based 
on  payback  period,  simple  and  internal  rates  of 
return.  There  were  significant  increases  in  total 
hay  yield,  percent  alfalfa  in  the  crop  and  survival 
of  crowns  on  drained  vs  undrained  plots  although 
no  significant  differences  between  drainage  treat- 
ments were  evident.  Results  indicate  that  drains 
spaced  at  12  m  are  economically  feasible  if  alfalfa  is 
valued  at  a  20%  price  premium,  a  conservative 
value,  over  the  prevailing  'all  hay'  price.  (Author's 
abstract) 
W87-07455 


INTERNAL  DRAINAGE  OF  FINE-TEXTURED 
ALLUVIAL  SUBSOILS  IN  NORTH  DAKOTA, 

Agricultural    Research    Service,    Mandan,    ND. 

Northern  Great  Plains  Research  Center. 

For   primary   bibliographic   entry   see   Field   2G. 

W87-07461 
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DRAINAGE       WATER       QUALITY       FROM 
POTATO  PRODUCTION, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06641 


MISSISSIPPI  EMBAYMENT  AQUIFER 
SYSTEM  IN  MISSISSIPPI:  GEOHYDROLOGIC 
DATA  COMPILATION  FOR  FLOW  MODEL 
SIMULATION, 

Geological  Survey,  Jackson,  MS.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-06694 


WATER  DUTIES:  ARIZONA'S  GROUNDWAT- 
ER MANAGEMENT  APPROACH, 

Clark  Univ.,  Worcester,  MA.  Dept.  of  Geography. 
J  L.  Emel,  and  M.  Yitayew. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  1,  p  82-94, 
January  1987.  1  fig,  2  tab,  21  ref. 

Descriptors:  'Groundwater  management,  "Taxes, 
•Resource  allocation,  'Arizona,  'Groundwater, 
•Water  allocation,  Irrigation,  Reviews,  Water 
demand. 

The  allocation  of  water  places  a  limit  on  the 
amount  of  groundwater  that  can  be  used  by  irriga- 
tors over  a  designated  time  period.  Allocation  may 
involve  several  base  units  and  time  periods,  and  be 
uniform  or  variable.  Agricultural  water  duties  his- 
torically have  been  used  to  settle  allocationa!  dis- 
putes, adjudicate  water  basins,  size  canals,  and 
schedule  irrigation.  The  Arizona  Department  of 
Water  Resources  is  now  using  water  duties  to 
reduce  demand  for  groundwater  in  the  manage- 
ment areas  of  the  state.  The  scientific  determinants 
that  the  water  duty  comprises  are  reviewed  and 
the  concept's  implementation  in  Arizona's  active 
management  areas  us  described.  The  water  duty  is 
only  one  of  several  approaches  to  groundwater 
allocation.  New  Mexico,  Oklahoma,  and  Nebraska 
employ  approaches  that  differ  considerably  from 
Arizona's.  Allocation  in  Arizona  varies  per  acre, 
depending  upon  a  farm  cropping  history.  In  the 
three  other  areas,  the  allocation  is  uniform  per  acre 
and  more  dependent  upon  supply  management 
goals.  Differences  in  spatial  and  temporal  use  flexi- 
bility also  occur  between  allocation  systems.  Each 
of  these  differences  produces  efficiency  and  equity 
ramifications.  (Authors'  abstract) 
W87-06712 


EFFICIENT  AQUIFER  SIMULATION  IN  COM- 
PLEX SYSTEMS, 

Universidad  Politecnica  de  Valencia  (Spain). 
For  primary  bibliographic  entry  see  Field  2F. 
W87-06714 


RELATION  BETWEEN  SOIL  PROPERTIES 
AND  EFFECTIVENESS  OF  LOW-COST 
WATER-HARVESTING  TREATMENTS, 

Agricultural  Research  Service,  Tucson,  AZ. 
W.  E.  Emmerich,  G.  W.  Frasier,  and  D.  H.  Fink. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  51,  No.  1,  p  213-219,  January-February  1987. 
1  fig,  7  tab,  32  ref. 

Descriptors:  •Soil  properties,  *Soil  treatment, 
•Water  harvesting,  *Runoff,  Field  tests,  Perform- 
ance evaluation,  Regression  analysis,  Equations, 
Prediction. 

Knowledge  of  the  relationship  between  soil  prop- 
erties and  treatment  performance  is  important  to 
obtain  maximum  benefit  from  low-cost  water-har- 
vesting treatments.  Six  low-cost  water-harvesting 
treatments  were  field  tested  on  small  plots  by 
determining  runoff  percentages  and  threshold 
values  at  eight  sites  for  164  weeks.  Effectiveness  of 
all  treatments  decreased  over  time,  with  the  order 
of  effectiveness  being:  waxes  >  silicones  >  or  = 
control  (smoothed  soil).  Regression  equations  were 
developed  to  predict  runoff  percentages  and 
threshold  values  based  on  soil  properties.  These 
equations  can  be  used  in  determining  which  water- 
harvesting  treatment  would  be  most  appropriate 
for  a  specific  soil.  All  soil  properties  evaluated 
influenced  the  effectiveness  of  the  water-harvest- 
ing treatments.  Therefore,  relationships  between 
specific  soil  properties  and  the  effectiveness  of  the 
treatments  could  not  be  established.  A  set  of  im- 
portant soil  properties  were  identified  for  each 
treatment  in  the  regression  equations,  but  more 
research  is  needed  to  determine  the  absolute  im- 
portance of  the  individual  soil  properties  in  the 
effectiveness  of  the  treatments.  (Author's  abstract) 
W87-06807 


STATISTICAL  IDENTIFICATION  OF  HYDRO- 
LOGICAL  DISTRIBUTED-PARAMETER  SYS- 
TEMS: THEORY  AND  APPLICATIONS, 

Department  of  Scientific  and  Industrial  Research, 
Lower  Hutt  (New  Zealand).  Physics  and  Engi- 
neering Lab. 

L.  J.  Fradkin,  and  L.  A.  Dokter. 
Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  1,  p  15-31,  January  1987.  10  fig,  2  tab,  49  ref,  2 
append. 

Descriptors:  'Model  studies,  'Groundwater  reser- 
voirs, 'Aquifers,  'Monitoring  wells,  Geohydro- 
logy,  Groundwater,  Wells,  Prediction,  New  Zea- 
land. 

A  system  identification  methodology  for  distribut- 
ed-parameter  model  building  was  compared  with 
other  methodologies  for  modeling  groundwater 
reservoirs.  The  method  was  applied  to  the  analysis 
of  New  Zealand's  Hutt  Valley-Port  Nicholson 
groundwater  reservoir  data.  There  were  too  few 
measurement  wells  to  allow  for  the  identification 
of  a  model  suitable  for  forecasting  reservoir  per- 
formance. Application  of  the  method  does,  howev- 
er, indicate  where  additional  wells  should  be 
drilled,  so  that  such  a  model  could  be  identified. 
Certain  field  parameters  were  identified  to  within 
100%,  and  this  accuracy  was  acceptable,  provided 
all  the  important  features  of  the  reservoirs  are 
represented  in  the  model.  (Author's  abstract) 
W87-06813 


CHANGES  IN  THE  CHEMICAL  COMPOSI- 
TION OF  DRINKING  WATER  AFTER  WELL 
INFILTRATION  IN  AN  UNCONSOLIDATED 
SANDY  AQUIFER, 

Keuringsinstituut  voor  Waterleidingartikelen,  Rijs- 

wijk  (Netherlands). 

C.  G.  E.  M.  van  Beek,  and  J.  van  Puffelen. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  1,  p  69-76,  January  1987.  2  fig,  4  tab,  19  ref. 

Descriptors:  *Drinking  water,  *Wells,  'Aquifers, 
'Infiltration,  'Sand  aquifers,  'Recharge,  'Water 
chemistry,  Oxidation,  Sulfides,  Nitrates,  Acids, 
Organic  matter,  Geohydrochemistry,  Chemical  re- 
actions, Redox  reactions,  Dissolution. 

Upon  well  recharge  of  aerobic  water  into  an  anaer- 
obic aquifer  a  number  of  redox  and  dissolution 


reactions  occur.  In  these  redox  reactions  sulfides 
and  organic  material  are  oxidized  by  oxygen  and 
nitrate  present  in  the  recharge  water.  Acid,  pro- 
duced during  these  redox  reactions,  is  neutralized 
by  calcium  carbonate  present  in  the  aquifer  and  by 
the  hydrogen  carbonate-carbon  dioxide  equilibri- 
um. Sulfides,  organic  material,  and  calcium  carbon- 
ate are  present  in  finite  quantities  in  the  aquifer. 
Therefore  these  processes  will  terminate  after 
some  time,  and  an  aerobic  zone  will  spread  around 
the  recharge  well.  These  geohydrochemical  reac- 
tions have  major  consequences  for  a  system  con- 
sisting of  separate  recharge  and  discharge  wells 
with  respect  to  the  clogging  of  the  discharge  wells 
and  to  the  treatment  of  the  abstracted  water  to 
drinking  water.  (Author's  abstract) 
W87-06818 


HYDROLOGIC  INFLUENCES  ON  THE  PO- 
TENTIAL BENEFITS  OF  BASINWIDE 
GROUNDWATER  MANAGEMENT, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 
E.  G.  Reichard. 

Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  1,  p  77-91,  January  1987.  11  fig,  3  tab,  52  ref. 
EPA  Grant  CR-8 12699. 

Descriptors:  'Groundwater  management,  'Model 
studies,  'Optimization,  'Agricultural  watersheds, 
'Groundwater  recharge,  'Streams,  'Streamflow, 
Basins,  Agriculture,  Reservoirs,  Salinas  Valley, 
Water  use,  California. 

The  potential  benefits  of  basinwide  groundwater 
management  in  agricultural  areas  were  analyzed 
with  an  optimization  model.  The  model  incorpo- 
rates functions  to  compute  spatial  and  temporal 
groundwater  responses  to  hydraulic  stresses,  net 
agricultural  revenues  as  a  function  of  water  use, 
and  groundwater  recharge  from  individual  stream 
reaches.  Stream  recharge  is  computed  on  the  basis 
of  both  groundwater  elevations  and  the  amount  of 
streamflow.  The  model  can  be  run  either  to  maxi- 
mize basinwide  net  revenue  over  a  planning  period 
or  to  simulate  private  optimization  by  individual 
agricultural  sectors.  The  effects  of  several  hydro- 
logic  factors  on  the  benefits  of  basinwide  ground- 
water management  were  estimated  by  comparing 
model  results  for  conditions  in  the  Salinas  Valley 
in  California  prior  to  reservoir  construction  with  a 
number  of  other  hydrologic  scenarios.  Results  indi- 
cate that  basinwide  groundwater  management  and 
reservoir  operation  may  be  close  substitutes  for 
each  other  under  certain  conditions,  that  an  inter- 
esting relationship  appears  to  exist  between  the 
potential  benefits  of  groundwater  management  and 
the  annual  amount  of  streamflow  available  for  re- 
charge, and  that  consideration  of  stochastic  vari- 
ations in  streamflow  is  unnecessary  in  the  analysis 
of  systems  relying  primarily  on  groundwater.  A 
framework  is  also  presented  for  identifying  strate- 
gies that  meet  environmental  constraints  while 
minimizing  the  revenue  losses  to  current  water 
users.  For  all  scenarios  considered,  basinwide 
groundwater  management  generates  larger  reve- 
nues than  private  optimization  while  using  consid- 
erably less  water.  (Author's  abstract) 
W87-06819 


PROPERTIES  OF  GROUNDWATER, 

Kiel  Univ.  (Germany,  F.R.).  Dept.  of  General  and 

Applied  Geology. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-06998 


ANALYSIS  OF  SALTWATER  UPCONING  BE- 
NEATH A  PUMPING  WELL, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-07063 


HYDROGEOLOGY  OF  COMPLEX  LENS  CON- 
DITIONS IN  QATAR, 

Birmingham  Univ.  (England).  Hydrogeology  Sec- 
tion. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-07065 
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CHEMICAL  COMPOSITION  OF  RAINFALL 
AND  GROUNDWATER  IN  RECHARGE  AREAS 
OF  THE  BET  SHEAN-HAROD  MULTIPLE  AQ- 
UIFER SYSTEM,  ISRAEL, 

Ministry  of  Agriculture,  Jerusalem  (Israel).  Hydro- 
logical  Service. 

For  primary  bibliographic  entry  see  Field  2K. 
W87-07069 

INDIA'S  BACKWATER  HIGHWAYS, 

K.  Brueckmann,  and  D.  Brueckmann. 

Oceans,  Vol.  20,  No.   1,  p  24-29,  February  1987. 

Descriptors:  'Navigable  waters,  "India,  "Trans- 
portation, "Waterways,  Water  resources  develop- 
ment, Regional  development,  Malabar,  Fishing, 
Rice. 

The  authors  describe  their  experiences  on  a  ferry 
trip  from  Quilon  to  Alleppey  on  the  Malabar  Coast 
of  India.  The  itinerary  covers  a  number  of  backwa- 
ter canals  and  lagoons.  Ferries  are  a  common  form 
of  transportation.  Double-ended,  wind-driven 
boats,  known  as  vallamgal,  are  the  main  form  of 
commercial  bulk  transport.  Construction  of  this 
latter  type  of  boat  rests  on  traditional  methods:  few 
tools,  and  much  reliance  on  experience  and  a  good 
eye.  Fishing  and  ricegrowing  are  key  parts  of  the 
backwater  economy.  (Airone-PTT) 
W87-07135 

OPTIMIZATION  MODEL  FOR  GROUNDWAT- 
ER MANAGEMENT  IN  MULTI-AQUIFER  SYS- 
TEMS, ,     ^u  , 
University  of  Petroleum  and   Minerals,  Dnahran 
(Saudi  Arabia).  Dept.  of  Earth  Sciences. 
H.  Yazicigil,  and  M.  Rasheeduddin. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  2,  p  257- 
273,  March  1987.  6  fig,  2  tab,  18  ref. 

Descriptors:  "Groundwater  management,  "Optimi- 
zation models,  "Aquifers,  "Model  studies,  Optimi- 
zation, Wells,  Water  allocation,  Hydraulic  head, 
Policy  making,  Economic  aspects. 

The  use  of  embedding  technique  as  a  mechanism 
for  coupling  the  simulation  model  of  a  particular 
groundwater  system  with  an  optimization  model 
was  extended  herein  to  multi-aquifer  systems.  The 
combined  management  model  is  used  to  determine 
the  optimal  groundwater  management  schemes  in  a 
hypothetical  multi-aquifer  system  under  transient 
and  steady  state  conditions.  The  model  enables  the 
determination  of  optimal  allocation  of  wells  in 
different  aquifers  and  their  pumping  rates  to 
achieve  a  system-wide  maximum  head  distribution 
while  satisfying  the  water  production  targets,  well 
capacity  restrictions,  and  lower  bounds  on  hydrau- 
lic heads  at  critical  points.  Constraint  and  weight- 
ing methods  of  the  multiobjective  programming 
techniques  are  used  to  develop  trade-off  curves 
relating  the  sum  of  hydraulic  heads  in  the  whole 
system  as  well  as  in  individual  aquifers  at  various 
water  production  targets.  The  generated  trade-off 
curves  may  enhance  the  decision  maker's  ability  to 
select  the  best  development  policy  from  a  set  of 
alternative  policies  by  considering  other  techno- 
logical, financial,  and  legal  constraints.  (Author's 
abstract) 
W87-07199 


REGIONAL  AQUIFER-SYSTEM  ANALYSIS 
PROGRAM  OF  THE  U.S.  GEOLOGICAL 
SURVEY:  SUMMARY  OF  PROJECTS,  1978-84. 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-07312 


HIGH       PLAINS       REGIONAL       AQUIFER- 
SYSTEM  STUDY, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-07315 


FLORIDAN    REGIONAL   AQUIFER   SYSTEM, 
I'M  ASF.  II  STUDY, 


Geological  Survey,  Atlanta,  GA. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-07333 

4C.  Effects  On  Water  Of 
Man's  Non-Water 
Activities 

RUNOFF     PREDICTION     USING     REMOTE 
SENSING  IMAGERY, 

Draper  Engineering  Research,  Atlanta,  GA. 
For  primary  bibliographic  entry  see  Field  2A. 
W87-06687 


FOREST  HARVESTING  AND  WATER:  THE 
LAKE  STATES  EXPERIENCE, 

North  Central  Forest  Experiment  Station,  Grand 

Rapids,  MN.  Forestry  Sciences  Lab. 

E.  S.  Verry. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

6,  p  1039-1047,  December  1986.  5  fig,  3  tab,  35  ref. 

Descriptors:  "Streamfiow,  "Forests,  "Clear-cut- 
ting, "Water  table  fluctuations,  Peatlands,  Flood 
peak,  Snowmelt,  Water  quality,  Environmental 
impact,  Algae,  Fish  habitats,  Agriculture,  Water- 
sheds. 

The  impact  of  forest  on  water  has  been  a  subject  of 
argument  for  more  than  a  century.  It  still  is;  and 
many  studies  conform  that  there  is  no  single  right 
answer  in  the  debate.  In  the  Lake  States,  clearcut- 
ting  natural  peatlands  will  not  change  annual 
streamfiow  nor  will  it  seriously  impact  water  qual- 
ity if  logging  is  done  on  frozen  soils.  However, 
clearcutting  will  cause  water  tables  to  fluctuate 
more,  ranging  from  9  cm  higher  to  19  cm  lower 
than  in  peatlands  with  mature  forests.  Clearcutting 
upland  hardwoods  or  conifers  will  increase  annual 
streamfiow  by  9  to  20  cm  30-  to  80-percent  in- 
crease). Streamfiow  returns  to  preharvest  levels  in 
12  t  15  years.  Annual  peak  flows  are  at  least 
doubled  and  snowmelt  flood-peak  increases  may 
persist  for  15  years.  Water  quality  is  not  widely 
impacted,  but  operating  logging  equipment  in 
stream  channels  will  cause  channel  clogging  by 
filamentous  algae  and  loss  of  fish  habitat.  Perma- 
nent changes  from  forest  to  agricultural  and  urban 
land  use  on  two-thirds  or  more  of  a  watershed  will 
significantly  increase  the  size  of  flood  peaks  in  the 
2-  to  30-year  return  interval  storm  or  snowmelt. 
(Author's  abstract) 
W87-06696 


FIVE-YEAR  WATER  QUALITY  STUDY  AT 
KENNECOTT'S  BINGHAM  CANYON  MINE, 

Kennecott,  Salt  Lake  City,  UT. 
T.  D.  Vandell,  S.  D.  Taylor,  and  R.  A  Malone. 
IN:  Groundwater  Contamination  and  Reclamation, 
Proceedings  of  a  Symposium  held  in  Tucson,  Ari- 
zona, August  14-15,  1985.  American  Water  Re- 
sources Association,  Bethesda,  Maryland.  1985.  p 
3-11,  5  fig,  4  ref. 

Descriptors:  "Water  quality,  "Bingham  Canyon, 
"Mining,  "Utah,  "Environmental  effects,  Industrial 
wastes,  Water  sampling,  Monitoring,  Water  analy- 
sis, Geohydrology,  Oquirrh  Mountains. 

In  June  1983,  Kennecott  initiated  a  voluntary  five- 
year  multi-million  dollar  hydrogeologic  study  to 
evaluate  water  quality  impacts  from:  (1)  pre-Ken- 
necott  (1865-1936)  mining  operations,  (2)  the  natu- 
rally occurring  mineralized  zones  found  upgradient 
in  the   Bingham   Canyon   Mining   District  in   the 
Oquirrh  Mountains,  and  (3)  Kennecott's  (on-going 
since  1936)  mining  operations.  The  total  study  area 
encompasses  approximately   200  sq   mi,   most  of 
which  is  underlain  by  valley  floor  alluvium  and 
lake  bed  deposits.  Annual  water  quality  sampling 
includes  sampling  at  least  once  from  each  of  Ken- 
necott's 51  monitor  wells,  30  surface  water  sites, 
and   64  private  water  wells,   and  comprehensive 
water  quality  analysis  (approximately   38  param- 
eters). The  major  preliminary  conclusions  are  that: 
(1)  mining  has  caused  degradation  of  water  quality, 
in  at  least  localized  areas;  (2)  water  quality  degra- 
dation in  the  study  area  probably  would  not  con- 
strain the  population  and  employment  forecasts  for 
the   1985-2010  period;  and  (3)  while  impacts  on 
biota  could  occur  due  to  potential  toxicological 
effects  of  water  pollution,  the  impacts  would  be 
slight  due  to  the  small  area  likely  to  be  affected 
and  the  lack  of  threatened  or  endangered  species. 
More   work  needs  to  be  done  to  support  these 
preliminary  conclusions  for  the  final  Environmen- 
tal Impact  Statement.  The  most  important  element 
to  be  completed  is  the  five-year  hydrologic  study, 
which  will  fill  data  gasps  and  allow  estimates  and 
projections  of  the  impact  of  Kennecott  and  other 
historical  and  current  activities  on  water  quality. 
The  second  important  element  is  a  cost  analysis  of 
alternative   water   supplies.   These   studies,   when 
combined  with  the  results  of  ongoing  USGS  stud- 
ies of  sustainable   yield   of  the  groundwater   re- 
source,   will    permit    accurate   estimation    of   the 
social  costs  of  water  quality  degradation.  (Lantz- 
PTT) 
W87-06851 


CHAPARRAL  CONVERSION  AND  STREAM- 
FLOW:  NITRATE  INCREASE  IS  BALANCED 
MAINLY  BY  A  DECREASE  IN  BICARBON- 
ATE, 

Rocky   Mountain  Forest  and   Range  Experiment 

Station,  Tempe,  AZ. 

E.  A.  Davis. 

Water  Resources  Research  WRERAQ,   Vol.  23, 

No.  1,  p  215-222,  January  1987.  3  fig,  3  tab,  23  ref. 

Descriptors:  "Watersheds,  "Chemical  composition, 
"Chaparral,  "Brush  control,  "Water  yield, 
"Runoff,  "Streams,  "Nitrates,  "Bicarbonates,  Ions, 
Anions,  Cations,  Carbon  dioxide,  Herbicides,  Ari- 
zona, Weed  control. 

Converting  Arizona  chaparral  watersheds  to  grass 
by  controlling  the  brush  with  herbicides  increases 
water  yield  as  subsurface  runoff  to  streams.  The 
increased  stream  discharge  is  accompanied  by  sev- 
eral hundredfold  increases  in  the  nitrate  concentra- 
tion of  the  stream  water.  Nitrate  concentrations 
remained  46-69  fold  above  normal  for  1 1  years  or 
more.  Nitrate  ion  concentration  increases  were  bal- 
anced mainly  by  bicarbonate  ion  concentration 
decreases,  with  little  change  in  the  concentration 
of  other  anions  or  cations.  One  mechanism  suggest- 
ed to  explain  the  decrease  in  bicarbonate  that  bal- 
ances the  increase  in  nitrate  is  the  reaction  of 
H(  +  )N03(-)  with  HC03(-)  to  give  carbon  dioxide 
and  water.  (Author's  abstract) 
W87-06831 


MANUAL  FOR  HIGHWAY  STORM  WATER 
PUMPING  STATIONS:  VOLUME  2, 

Lever  (William  F.)  and  Associates,  Long  Beach, 

CA. 

For  primary  bibliographic  entry  see  Field  8C. 

W87-06942 

WETLANDS  INVESTIGATIONS  ON  AKERS 
RANCH  IN  BIG  VALLEY,  CALIFORNIA, 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  2C. 

W87-07034 

USE  OF  A  GEOGRAPHIC  INFORMATION 
SYSTEM  FOR  STORM  RUNOFF  PREDICTION 
FROM  SMALL  URBAN  WATERSHEDS, 

Yale  Univ.,  New  Haven,  CT.  School  of  Forestry 

and  Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  7C. 

W87-07082 


STATUS  AND  TRENDS  OF  FRESHWATER 
WETLANDS  IN  THE  COAL-MINING  REGION 
OF  PENNSYLVANIA,  USA, 

Pennsylvania  State  Univ.,  University  Park.  School 

of  Forest  Resources. 

R.  P.  Brooks,  and  J.  B.  Hill. 

Environmental  Management  EMNGDC,  Vol.  11, 

No.  1,  p  29-34,  January  1987.  1  fig,  4  tab,  21  ref. 
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Effects  On  Water  Of  Man's  Non-Water  Activities— Group  4C 


Descriptors:  'Environmental  effects,  'Coal 
mining,  'Wetlands,  'Pennsylvania,  Hydrology, 
Regional  analysis,  Land  management. 

The  impact  of  surface  mining  for  coal  on  the 
nature  and  extent  of  freshwater  wetlands  was  as- 
sessed on  73,200  ha  in  western  Pennsylvania.  The 
influence  of  mining  on  wetlands  was  not  uniform 
across  physiographic  regions,  varying  with  region- 
al differences  in  hydrology  and  soils.  Overall, 
mined  lands  supported  18%  more  palustrine  wet- 
lands than  unmined  lands,  primarily  because  of  a 
270%  gain  in  permanent,  open-water  wetlands  on 
mined  lands  in  the  glaciated  region.  Open-water 
wetlands  declined  on  mined  lands  in  unglaciated 
regions  owing  to  unfavorable  hydrologic  condi- 
tions. The  number  and  size  of  emergent  wetlands 
declined  as  a  result  of  mining.  Mined  lands  sup- 
ported 81%  fewer  riverine  wetlands  than  unmined 
lands.  This  was  caused  primarily  by  avoidance  of 
lands  containing  streams  and  secondarily  by  a  10% 
reduction  in  replacement  of  riverine  wetlands 
during  reclamation.  Land  managers  need  to  devel- 
op land  use  policies  that  maximize  the  ecological 
and  social  benefits  that  can  be  derived  from  devel- 
oping diverse  wetland  communities  on  mined 
lands.  (Author's  abstract) 
W87-07083 


EXTERNAL   THREATS:   THE   DILEMMA   OF 
RESOURCE  MANAGEMENT  ON  THE  COLO- 
RADO RIVER  IN  GRAND  CANYON  NATION- 
AL PARK,  USA, 
Arizona  Univ.,  Tucson. 

For  primary  bibliographic   entry   see   Field   6G. 
W87-07086 


rNDIA'S  BACKWATER  HIGHWAYS, 

For  primary  bibliographic  entry  see  Field  4B. 
W87-07135 


SOME  EFFECTS  OF  AFFORESTATION  ON 
STREAMFLOW  IN  THE  WESTERN  CAPE 
PROVINCE,  SOUTH  AFRICA, 

Jonkershoek  Forest  Research  Station,  Stellenbosch 

(South  Africa). 

D.  B.  van  Wyk. 

Water  S.  A.  WASADV,  Vol.  13,  No.  1,  p  31-36, 

January  1987.  7  fig,  5  tab,  21  ref. 

Descriptors:  'Stream  discharge,  'Reforestation, 
•Pine  trees,  Rainfall,  Catchment  areas,  Statistical 
analysis,  Ecological  effects,  South  Africa. 

In  a  multiple  catchment  experiment  in  the  South 
Western  Cape  Province  of  South  Africa,  the  influ- 
ence of  afforestation  with  Pinus  radiata  on  stream- 
flow  was  monitored  from  1940  to  1980.  Among  its 
aims  the  research  was  intended  to  resolve  the 
controversy  as  to  whether  extensive  timber  planta- 
tions of  exotic  tree  species  (replacing  natural  grass 
or  shrubveld)  affect  streamflow  adversely.  Affores- 
tation did  result  in  reduced  streamflow.  In  the  case 
in  which  98%  of  the  catchment  was  afforested 
streamflow  decreased  by  313  mm  from  an  initial 
663  mm  to  an  average  of  350  mm/a  over  a  period 
between  12  and  32  years  after  afforestation. 
Streamflow  stabilized  at  this  level.  In  the  catch- 
ment with  57%  afforestation,  streamflow  declined 
by  200  mm/a  from  an  initial  593  mm/a  over  the 
period  16  to  40  years  after  afforestation,  and 
streamflow  stabilized  at  about  20  years.  Percentage 
of  area  afforested,  total  biomass  and  rainfall  appear 
to  have  influenced  the  magnitude  of  streamflow 
reduction.  (Airone-PTT) 
W87-07152 


GREENHOUSE  EFFECT,  SEA  LEVEL  RISE, 
AND  COASTAL  DRAINAGE  SYSTEMS, 

Environmental    Protection   Agency,   Washington, 

J.  G.  Titus,  C.  Y.  Kuo,  M.  J.  Gibbs,  T.  B. 
LaRoche,  and  M.  K.  Webb. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  2,  p  216- 
227,  March  1987.  2  tab,  25  ref. 

Descriptors:  'Air  pollution  effects,  'Climatic  ef- 
fects, 'Coastal  waters,  'Sea  level,  'Carbon  diox- 


ide, Drainage  systems,  Watersheds,  Case  studies, 
Economic  aspects,  Costs,  Climates. 

Increasing  concentrations  of  carbon  dioxide  and 
other  gases  are  expected  to  warm  the  earth  several 
degrees  in  the  next  century,  which  would  raise  sea 
level  a  few  feet  and  alter  precipitation  patterns. 
Both  of  these  changes  would  have  major  impacts 
on  the  operation  of  coastal  drainage  systems.  How- 
ever, because  sea  level  rise  and  climate  change 
resulting  from  the  greenhouse  effect  are  still  uncer- 
tain, most  planners  and  engineers  are  ignoring  the 
potential  implications.  Case  studies  of  the  potential 
impact  on  watersheds  in  Charleston,  South  Caroli- 
na, and  Fort  Walton  Beach,  Florida,  suggest  that 
the  cost  of  designing  a  new  system  to  accommo- 
date a  rise  in  sea  level  will  sometimes  be  small 
compared  with  the  retrofit  cost  that  may  ultimate- 
ly be  necessary  if  new  systems  are  not  designed  for 
a  rise.  Rather  than  ignore  the  greenhouse  effect 
until  its  consequences  are  firmly  established,  engi- 
neers and  planners  should  evaluate  whether  it 
would  be  worthwhile  to  insure  that  new  systems 
are  not  vulnerable  to  the  risks  of  climate  change 
and  sea  level  rise.  (Author's  abstract) 
W87-07196 


VALIDATION  OF  SWRRB-SIMULATOR  FOR 
WATER  RESOURCES  IN  RURAL  BASINS, 

Agricultural  Research  Service,  Temple,  TX. 
For  primary  bibliographic  entry  see  Field  6B. 

W87-07198 


IMPACT  OF  CALCIUM  MAGNESIUM  ACE- 
TATE ROAD  DEICER  ON  POTW  OPERATION, 

A.  J.  Rabideau,  A.  S.  Weber,  and  M.  R. 
Matsumoto. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  2,  p  311- 
315,  March  1987.  1  fig,  7  ref. 

Descriptors:  'Deicing  salts,  'Wastewater  treat- 
ment, 'Calcium  magnesium  acetate,  'Roadways, 
Water  pollution  effects,  Buffalo,  Environmental 
effects. 

The  increased  use  of  deicing  salts  in  the  United 
States  over  the  last  20  yrs  has  caused  a  number  of 
environmental  problems.  Damage  attributable  to 
sodium  and  calcium  chloride  use  includes  deterio- 
ration of  pavement;  corrosion  of  steel  in  bridge 
members,  highway  appurtenances,  and  automo- 
biles; and  negative  impacts  on  roadside  vegetation, 
soil  chemistry,  aquatic  ecology,  wildlife,  and  do- 
mestic water  supplies.  The  Federal  Highway  Ad- 
ministration (FHWA)  initiated  research  in  the  mid- 
1970s  to  investigate  possible  alternatives  to  the  use 
of  conventional  sodium  and  calcium  chloride  road 
deicers.  In  1980,  the  Bjorksten  Research  Laborato- 
ries identified  calcium  and  magnesium  acetate 
(CMA)  as  a  potentially  suitable,  noncorrosive  road 
deicer.  Subsequent  research  on  CMA  has  focused 
on  three  areas:  environmental  acceptability;  devel- 
opment of  manufacturing  technologies;  and  techni- 
cal evaluations  of  CMA's  deicing  ability,  corro- 
siveness,  and  cost.  From  this  simplified  analysis  it 
can  be  concluded  that  partial  or  complete  substitu- 
tion of  CMA  for  conventional  road  salt  in  the 
Buffalo  area  would  have  a  significant  impact  on 
POTW  operation  because  of  increased  organic 
loadings.  Increased  organic  loadings  are  likely  to 
result  in  increased  aeration,  nutrient  addition,  and 
additional  sludge  handling  capabilities.  The  severi- 
ty of  this  impact  would  depend  upon  the  extent 
that  EMA  was  substituted  for  salt,  weather  condi- 
tions, and  the  ability  of  the  POTW  to  react  to 
transient  loading  surges.  Such  an  impact  must  be 
considered  to  more  fully  assess  the  environmental 
impacts  associated  with  CMA  use  as  a  road  deicer 
in  urban  areas  served  by  combined  sewers.  (Alex- 
ander-PTT) 
W87-07203 


EFFECTS  OF  WATER  LEVEL  FLUCTUATIONS 
ON  GREAT  LAKES  COASTAL  MARSHES, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Zo- 
ology. 
For  primary  bibliographic  entry  see  Field  2H. 

W87-07432 


CHARACTERISTICS  OF  PROVINCIALLY  SIG- 
NIFICANT WETLANDS  AS  ASSESSED  BY  THE 
ONTARIO  WETLAND  EVALUATION 

SYSTEM, 

Ontario  Ministry  of  Natural  Resources,  Toronto. 

Wildlife  Branch. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-07443 


WETLAND  THREATS  AND  LOSSES  IN  LAKE 
ST.  CLAIR, 

Canadian  Wildlife  Service,  London  (Ontario). 
For  primary  bibliographic  entry  see  Field  2H. 

W87-07444 


HUMAN  INTERFERENCE  WITH  NATURAL 
WATER  LEVEL  REGIMES  IN  THE  CONTEXT 
OF  OTHER  CULTURAL  STRESSES  ON  GREAT 
LAKES  WETLANDS, 

Federation  of  Ontario  Naturalists,  Don  Mills. 
For  primary  bibliographic  entry  see  Field  2H. 

W87-07445 


REFORESTATION  AND  THE  REDUCTION  OF 
WATER  YIELD  ON  THE  SOUTHERN  PIED- 
MONT SINCE  CIRCA  1940, 

California  Univ.,  Los  Angeles.  Dept.  of  Geogra- 
phy. 

S.  W.  Trimble,  F.  H.  Weirich,  and  B.  L.  Hoag. 
Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  3,  p  425-437,  March  1987.  8  fig,  4  tab,  21  ref. 

Descriptors:  'Model  studies,  'Streamflow,  'Refor- 
estation, 'Water  yield,  'Southern  Piedmont,  Crop- 
lands, Regression  analysis,  River  basins,  Forests, 
Planning,  Prediction. 

The  southern  Piedmont  has  undergone  extensive 
cropland  reversion  during  the  twentieth  century 
with  row  crops  being  replaced  by  forest  and  pas- 
ture. Ten  contiguous  river  basins  with  a  total  area 
of  54,020  sq  Km  had  10  to  28%  of  their  respective 
areas  reforested  during  the  period  1919-1967. 
During  the  same  period,  water  yield  decreased  3  to 
10  cm  according  to  both  regression  and  double- 
mass  analysis.  These  reductions  in  water  yield  con- 
stituted a  4  to  21%  decrease  in  annual  stream 
discharge  and  were  statistically  significant  for  a 
majority  of  the  basins.  The  reduction  of  water 
yields  by  forests  tends  to  be  greater  for  dry  years 
than  for  wet  years.  There  was  little  or  no  relation 
between  the  degree  of  reforestation  and  reductions 
of  water  yield  at  the  scale  of  this  study,  but  when 
the  data  are  included  with  the  universe  of  data,  the 
variance  of  the  data  from  the  overall  model  is 
much  less  than  in  the  universal  set.  The  inclusion 
of  the  results  extends  the  range  and  predictive 
power  of  the  universal  model,  giving  it  greater 
utility  for  water  yield  planning.  (Author's  abstract) 
W87-07473 


POTENTIAL  URBAN  EFFECTS  ON  PRECIPI- 
TATION IN  THE  WINTER  AND  TRANSITION 
SEASONS  AT  ST.  LOUIS,  MISSOURI, 

Illinois  State  Water  Survey  Div.,  Champaign.  Cli- 
matology and  Meteorology  Section. 
F.  A.  Huff,  and  S.  A.  Changnon. 
Journal  of  Climate  and  Applied  Meteorology 
JCAMEJ,  Vol.  25,  No.  12,  p  1887-1907,  December 
1986.  16  fig,  9  tab,  14  ref.  NSF  Grant  ATM83- 
05502. 

Descriptors:  'Weather  data  collections,  'Climatol- 
ogy, 'Seasonal  variation,  'Urban  hydrology, 
'Rainfall,  'Urban  areas,  Saint  Louis,  Missouri,  To- 
pography, Snowfall,  Rural  areas,  METROMEX, 
Convection,  Networks. 

Two  datasets  were  used  to  investigate  the  potential 
presence  of  urban-related  precipitation  anomalies 
in  the  fall,  winter  and  spring  seasons  at  St.  Louis, 
Missouri,  and  to  ascertain  under  what  conditions 
anomalies  occurred-if  indeed  they  did  occur.  The 
1971-75  METROMEX  dense  raingage  network 
data  were  used  along  with  1941-80  data  from  NWS 
stations  in  the  area.  Spatial  and  temporal  analyses 
of  seasonal  precipitation  showed  the  reality  of 
urban-related  influences  northeast  of  St.  Louis  in 
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all  seasons,  plus  urban-related  increases  to  the  east 
and  southeast  in  winter  and  fall.  The  maximum 
alterations  in  precipitation  were  northeast  of  St. 
Louis  with  increases  of  14%  in  spring,  5%  in 
winter,  and  7%  in  fall  when  averaged  over  the  40- 
yr  sampling  period.  Topographic  effects  that  in- 
creased rainfall,  particularly  in  the  winter  and  fall, 
were  quite  evident  in  the  hill  and  bluff  areas  south- 
west and  southeast  of  St.  Louis.  Studies  of  snow- 
storms during  1971-75  revealed  5%  to  10%  less 
snowfall  over  the  city  than  over  adjacent  rural 
areas.  Only  10%  to  15%  of  the  rain  events  related 
to  areas  of  urban  increases  were  altered  in  each 
season,  and  in  most  cases,  they  occurred  with  well- 
organized  precipitation  systems  having  convection. 
This  agrees  with  the  METROMEX  summer  find- 
ings. Good  agreement  between  the  precipitation 
patterns  of  METROMEX  and  climate  network 
stations  suggest  that  future  studies  of  urban  influ- 
ences on  winter  and  transition  season  precipitation 
can  be  based  on  the  less  dense  climatic  network  of 
NWS.  (See  also  W87-07513)  (Author's  abstract) 
W87-07507 


URBAN-RELATED    NOCTURNAL    RAINFALL 
ANOMALY  AT  ST.  LOUIS, 

Illinois  State  Water  Survey  Div.,  Champaign.  Cli- 
matology and  Meteorology  Section. 
For  primary  bibliographic  entry  see  Field  2B. 

W87-07513 
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NORTHWEST       RANGELAND       SEDIMENT 
YIELD  ANALYSIS  BY  THE  MUSLE, 

Agricultural  Research  Service,  Boise,  ID.  North- 
west Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-06656 
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BIOCHEMICAL  OXYGEN  DEMAND  OF  AGRI- 
CULTURAL RUNOFF, 

Agricultural  Research  Service,  Oxford,  MS.  Sedi- 
mentation Lab. 

J.  D.  Schrieber,  and  E.  E.  Neumaier. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
16,  No.  1,  p  6-10,  January-March  1987.  3  fig,  5  tab, 
23  ref. 

Descriptors:  *Runoff,  'Agricultural  runoff,  ♦Bio- 
chemical oxygen  demand,  'Tillage  effects,  ♦Sedi- 
ments, Soybeans,  Wheat,  Crop  residues,  Surface 
cover,  Equations,  Nutrients. 

Many  of  the  minimum  and  no-till  conservation 
management  practices  utilize  crop  residues  in  some 
manner  to  reduce  both  sediment  and  sediment  as- 
sociated nutrient  yields.  However,  recent  research 
indicates  that  some  soluble  chemical  concentra- 
tions are  higher  in  runoff  from  no-till  practices, 
especially  when  crop  residues  are  left  on  the  soil 
surface.  Using  an  electrolytic  respirometer,  agri- 
cultural runoff  from  seven  crop  and  tillage  prac- 
tices was  studied  to  determine  the  5-d  biochemical 
oxygen  demand  (BOD5).  Mean  BOD5  concentra- 
tions for  the  practices  ranged  from  10  to  25  mg 
02/L  as  compared  to  4  to  56  mg  02/L  for  individ- 
ual storm  events.  In  general,  there  was  no  differ- 
ence in  BOD5  concentrations  between  convention- 
al and  no-till  practices.  Biochemical  oxygen 
demand-time  relationships  were  found  to  best  fit  a 
first-order  reaction  equation.  The  aqueous  phase 
was  the  dominant  source  of  BOD5,  amounting  to 
64  +  or  -  17%  (1  SD)  of  the  total  BOD5  in  runoff 
from  no-till  soybeans,  double-cropped  with  winter 
wheat  (Triticum  aestivum  L.).  However,  addition- 
al data  indicate  that  conventional  tillage  practices, 
producing  higher  sediment  concentrations,  may 
result  in  a  greater  proportion  of  the  BOD  associat- 
ed with  the  sediment  phase.  (Alexander-PTT) 
W87-06718 


CHARACTERIZATION  OF  IRON  AND  ZINC 
IN  ALBUQUERQUE  SEWAGE  SLUDGE, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Crop  and  Soil  Sciences. 

K.  Knudtsen,  and  G.  A.  O'Connor. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

16,  No.   1,  p  85-90,  January-March   1987.  2  fig,  3 

tab,  28  ref.  DOE  Contract  DE-AC04-83AL21776 

Descriptors:  *Pollutant  identification,  'Sludge, 
•Iron,  'Zinc,  'Albuquerque,  Anaerobic  digestion, 
Speciation,  Heavy  metals,  Extraction,  Chromatog- 
raphy. 

Chemical  forms  of  Fe  and  Zn  present  in  anaerobi- 
cally  digested  sewage  sludge  from  Albuquerque, 
NM  were  identified  and  quantified.  Water-soluble 
Fe  and  Zn  were  speciated  based  on  charge  and 
stability  of  metal  complexes,  and  on  their  degree  of 
association  with  soluble  organics.  Chemical  forms 
of  Fe  and  Zn  present  in  the  solid  phase  of  the 
sludge  were  characterized  with  a  sequential  extrac- 
tion procedure.  Soluble  Fe  was  predominantly 
present  as  negatively  charged  slowly  labile  organic 
complexes  of  molecular  weights  >  1000  daltons. 
Zinc  was  associated  with  negative  and  neutral 
species  that  were  very  or  moderately  labile,  ac- 
cording to  the  techniques  used.  The  contribution 
of  soluble  organics  to  the  chemistry  of  Fe  and  Zn 
was  evaluated  using  gel  chromatography.  Iron  was 
associated  with  a  larger  portion  of  sludge  organics 
and  with  larger  molecular  weight  fractions  than 
Zn  complexes.  The  percentage  of  total  sludge  Fe 
and  Zn  found  in  readily  soluble  forms  was  very 
small  (<1%).  The  amounts  may  nevertheless  rep- 
resent significant  pools  of  metal  forms  available  for 
plants.  Zinc  was  found  in  larger  concentrations 
than  Fe  in  the  potentially  more  labile,  organic,  and 
carbonate  fractions  of  the  sludge.  The  Albuquer- 
que sludge  is  an  excellent  source  of  Fe  and  Zn  to 
plants  because  it  contains  readily  soluble  forms  of 
these  metals  that  may  be  maintained  in  soil  solution 
through  organic  complexation.  (Author's  abstract) 
W87-06729 


DIFFERENTIAL-PULSE  POLAROGRAPHIC 
DETERMINATION  OF  SELENIUM  SPECIES 
IN  CONTAMINATED  WATERS, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,    Sutherland    (Australia).    Analytical 

Chemistry  Section. 

G.  E.  Batley. 

Analytica  Chimica  Acta  ACACAM,  Vol.   187,  p 

109-116,  September  1986.  4  fig,  2  tab,  17  ref. 

Descriptors:  'Polarography,  'Water  analysis,  'An- 
alytical methods,  'Selenium,  'Speciation,  Adsorp- 
tion, Heavy  metals,  Chromatography,  Ion-ex- 
change, Sample  preparation.  Detection  limits. 

The  polarographic  behavior  of  selenium  has  been 
the  subject  of  considerable  discussion  for  many 
years.  Recent  increased  awareness  of  the  biological 
role  of  selenium  has  produced  a  revival  of  interest 
in  methods  for  the  determination  of  selenium  and 
its  speciation  at  trace  concentrations.  Polarograph- 
ic techniques  can  be  used  to  advantage  for  specia- 
tion because  only  selenium(IV)  is  electroactive. 
Selenium(IV),  in  the  concentration  range  2-100 
microgram/L  in  contaminated  waters,  is  deter- 
mined by  using  the  sensitive  adsorption-controlled 
peak  obtained  by  differential  pulse  polarography  in 
dilute  acid  solution.  Interfering  heavy  metals  are 
removed  on  Chelex-100  resin.  Selenium(IV)  is  not 
electroactive  but  can  be  determined  after  photolyt- 
ic  reduction  in  the  absence  of  oxygen.  Anion- 
exchange  preconcentration  is  necessary  if  the  total 
selenium  is  below  the  detection  limit  of  2  micro- 
gram/L. (Alexander-PTT) 
W87-06730 


DIRECT  DETERMINATION  OF  CADMIUM  IN 
NATURAL  WATERS  BY  ELECTROTHERMAL 
ATOMIC  ABSORPTION  SPECTROMETRY 
WITHOUT  MATRIX  MODIFICATION, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Environmental  Contaminants  Div. 
K.  R.  Lum,  and  M.  Callaghan. 
Analytica  Chimica  Acta  ACACAM,  Vol.   187,  p 
157-162,  September  1986.  1  fig,  1  tab,  8  ref. 


Descriptors:  'Cadmium,  'Analytical  methods, 
•Measuring  instruments,  'Natural  waters,  'Atomic 
absorption  spectrometry,  Spectral  analysis,  Heavy 
metals,  Detection  limits,  Performance  evaluation, 
Sample  preparation. 

Cadmium  and  its  compounds  are  subject  to  regula- 
tory activity  because  of  their  adverse  environmen- 
tal and  health  effects  In  aquatic  systems,  water 
quality  objectives  have  been  established  on  the 
basis  of  protection  of  sensitive  biological  species. 
Rapid,  precise  and  accurate  methods  for  the  deter- 
mination of  cadmium  in  coastal  (marine)  and  fresh 
waters  are  thus  needed  A  procedure  for  the  deter- 
mination of  cadmium  in  fresh,  coastal  and  estuarine 
waters  by  polarized  Zeeman-effect  graphite-fur- 
nace atomic  absorption  spectrometry  was  validated 
by  using  lake  waters  and  seawater.  The  limit  of 
detection  for  freshwaters  is  <2  ng/L  cadmium 
Undiluted  seawater  can  be  analyzed  directly  with- 
out the  addition  of  matrix  modifiers  with  the  aid  of 
a  stabilized  temperature  platform.  The  instrument 
is  calibrated  with  diluted  NBS  SEM  1643a  (Trace 
Elements  in  Water).  Analytical  performance  was 
tested  extensively  with  fresh  and  brackish  water 
samples  and  procedures  were  worked  out  to  ensure 
that  a  high  degree  of  accuracy  is  achieved  consist- 
ently. (Alexander-PTT) 
W87-06731 


IDENTIFICATION  OF  HYDROLYSIS  PROD- 
UCTS OF  ALUMINIUM  IN  NATURAL 
WATERS:  PART  1.  N-DIMENSIONAL  CALI- 
BRATION OF  AL/F  KINETIC  PATHWAYS, 

Goettingen  Univ.  (Germany,  F.R.). 

J.  Ares. 

Analytica  Chimica  Acta  ACACAM,  Vol.   187,  p 

181-194,  September  1986.  8  fig,  2  tab,  8  ref. 

Descriptors:  'Model  studies,  'Pollutant  identifica- 
tion, 'Chemical  reactions,  'Hydrolysis,  'Alumi- 
num, 'Natural  waters,  'Kinetics,  'Fluorides,  Sta- 
tistics, Complexation,  Speciation,  Distribution, 
Electrodes,  Solutions,  Regression  analysis. 

The  kinetics  of  complexation  of  aluminum(III) 
with  fluoride  in  dilute  solutions  were  studied  by 
means  of  a  fluoride-selective  electrode.  A  statisti- 
cal treatment  was  used  to  model  some  measurable 
characteristics  of  the  reaction  path  in  terms  of  the 
underlying  mass-balance  constraints  involved  in 
the  complexation  reaction.  Two  basic  types  of 
kinetic  pathways  were  identified  and  related  to  the 
distribution  of  hydrolyzed  aluminum  species  in  the 
solution,  and  to  the  prevalence  of  various  coordi- 
nation mechanisms.  The  results  indicate  that  fluo- 
ride reacts  simultaneously  with  different  hydro- 
lyzed aluminum  species  at  different  rates  at  the 
experimental  concentrations  used.  A  combination 
of  stepwise  regression  techniques  and  least-squares 
correlation  was  used  to  derive  a  matrix  of  relative 
reaction-rate  coefficients  characterizing  fitting  sur- 
faces of  the  complexation  paths.  These  can  be  used 
to  describe  the  distribution  of  reactive  aluminum 
species  in  unknown  solutions.  (See  also  W87- 
06733)  (Author's  abstract) 
W87-06732 


IDENTIFICATION  OF  HYDROLYSIS  PROD- 
UCTS OF  ALUMINIUM  IN  NATURAL 
WATERS:  PART  2.  ALSPEC,  A  COMPUTER- 
IZED PROCEDURE  FOR  QUANTIFYING 
EQUILIBRIA  WITH  INORGANIC  AND  OR- 
GANIC LIGANDS, 
Goettingen  Univ.  (Germany,  F.R.). 
J.  Ares. 

Analytica  Chimica  Acta  ACACAM,  Vol.  187,  p 
195-211,  September  1986.  8  fig,  6  tab,  21  ref. 

Descriptors:  'Computer  programs,  'ALSPEC, 
'Pollutant  identification,  'Chemical  reactions, 
'Hydrolysis,  'Aluminum,  'Natural  waters,  'Kinet- 
ics, 'Fluorides,  Complexation,  Speciation,  Distri- 
bution, Electrodes,  Solutions,  Potentiometry,  Li- 
gands,  Colloids. 

Calibration  surfaces  describing  the  kinetics  of  Al/F 
complex  formation  were  used  to  develop  a  linear 
programming  procedure  with  which  the  distribu- 
tion of  aluminum  species  in  various  solutions  is 
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investigated.  Samples  tested  include  prepared  solu- 
tions containing  different  levels  and  ratios  of  hy- 
droxide, fluoride,  sulfate,  citrate  and  a  fulvic  acid, 
and  solutions  from  soil  water  extracts  and  lysime- 
ter  water.  The  calibration  surfaces  are  robust  for 
describing  all  the  cases  tested.  Results  obtained 
with  fulvic  acid  solutions  agree  with  reported  data 
on  aluminum/fulvic  acid  complexes.  The  results 
obtained  with  soil  solutions  are  internally  consist- 
ent and  in  line  with  the  expected  behavior  of 
humic  materials.  A  software  package  is  described 
for  combining  potentiometry  with  a  fluoride-selec- 
tive electrode  with  linear  programming  routines  in 
order  to  solve  problems  of  aluminum  speciation  in 
solutions  containing  ligands  which  have  unknown 
thermodynamic  characteristics  and  may  be  colloi- 
dal polyelectrolytes.  (See  also  W87-06732)  (Au- 
thor's abstract) 
W87-06733 


DETERMINATION  OF  TRACE  AMOUNTS  OF 
VANADIUM(IV)  AND  (V)  IN  WATER  BY 
ENERGY-DISPERSIVE  X-RAY  FLUORES- 
CENCE SPECTROMETRY  COMBINED  WITH 
PRECONCENTRATION  AND  SEPARATION, 
Colorado  State  Univ.,  Fort  Collins.  Dept.  of 
Chemistry. 

For  primary  bibliographic  entry  see  Field  2K. 
W87-06734 


FLUORIDE  ION-SELECTIVE  ELECTRODE  IN 
FLOW  INJECTION  ANALYSIS:  PART  3.  AP- 
PLICATIONS, 

Hahn-Meitner-Inst.     fuer     Kernforschung     Berlin 

G.m.b.H.  (Germany,  F.R.). 

W.  Frenzel,  and  P.  Bratter. 

Analytica  Chimica  Acta  AC  AC  AM,  Vol.   188,  p 

151-164,  October  1986.  6  fig,  5  tab,  42  ref. 

Descriptors:  'Fluorides,  *Analytical  methods, 
*Flow  injection  analysis,  'Electrodes,  'Measuring 
instruments,  Detection  limits,  Buffers,  Drinking 
water,  Urine,  Ions,  Sample  preparation. 

Flow-injection  potentiometry  with  a  combination 
fluoride-selective  electrode  was  used  to  determine 
fluoride  in  tap  water,  beverages  and  urine.  Excel- 
lent sensitively  (down  to  1  microgram/L)  and 
long-term  stability  was  obtained,  with  a  sample 
throughput  of  30-40/h,  based  on  triplicate  injec- 
tions at  120/h.  The  commonly  used  buffer  TISAB- 
III  is  unsuitable  for  the  analysis  of  undiluted  tea 
and  urine  samples.  The  application  of  a  modified 
citrate-containing  TISAB  overcomes  interferences 
caused  by  high  natural  ionic  strength  and  avoids 
complexation  of  fluoride.  Recoveries  after  spiking 
Up  water,  tea  and  urine  with  fluoride  concentra- 
tions ranging  from  0.01  to  1  mg/L  were  in  the 
range  91-106%.  The  equipment  used  provides  a 
flexible  system  allowing  fast  changes  between  dif- 
ferent buffers  and  carrier  streams  depending  on  the 
samples  presented.  (Author's  abstract) 
W87-06735 


DETERMINATION  OF  ALUMINIUM  IN  SEA- 
WATER  AND  FRESHWATER  BY  CATHODIC 
STRIPPING  VOLTAMMETRY, 

Liverpool  Univ.  (England).  Dept.  of  Oceanogra- 
phy. 

C.  M.  G.  Van  Den  Berg,  K.  Murphy,  and  J.  P. 
Riley. 

Analytica  Chimica  Acta  ACACAM,  Vol.  188,  p 
177-185,  October  1986.  6  fig,  12  ref. 

Descriptors:  'Aluminum,  'Analytical  methods, 
•DnWater'  'Cathodic  stripping  voltammetry, 
Pollutant  identification,  Sample  preparation, 
Electrodes,  Complexation,  Adsorption,  Detection 
limits,  Ions. 

Dissolved  aluminum  in  seawater  and  freshwater 
was  determined  by  cathodic  stripping  voltammetry 
(c.s.v.)  preceded  by  adsorptive  collection  of  com- 
plex ions  with  l,2-dihydroxyanthraquinone-3-sul- 
pnonic  acid  (DASA)  on  the  hanging  mercury  drop 
electrode.  Complexation  of  aluminum  by  DASA  is 
rapid  and  no  waiting  period  or  heating  of  the 
sample  is  required.  Optimal  conditions  are  a 
UASA  concentration  of  .00001  M,  a  solution  pH 
of  7.1-7.3  and  an  adsorption  potential  of -0.9  V;  the 


cs.v.  scan  is  done  in  the  differential-pulse  mode. 
The  limit  of  detection  is  1  nM  aluminum  for  an 
adsorption  time  of  45  s.  The  total  time  needed, 
including  5-min  deaeration  and  standard  addition, 
is  10-15  min  per  sample.  No  serious  interferences 
were  found;  u.v.  irradiation  is  recommended  for 
samples  containing  high  levels  of  organic  materi- 
als. (Author's  abstract) 
W87-06736 


EXTRACTION      AND      SPECTROPHOTOME- 

TRIC  DETERMINATION  OF  ZINC  IN  COAL 

FLY  ASH  AND  POND  SEDIMENTS  WITH  2(2- 

(3,5-DIBROMOPYRIDYL)AZO)-5- 

DIMETHYLAMINOBENZOIC  ACID, 

Gifu  Prefecture  Research  Inst,  for  Environmental 

Pollution,  Yabuta  (Japan). 

T.  Katami,  T.  Hayakawa,  M.  Furukawa,  S. 

Shibata,  and  T.  Hara. 

Analytica  Chimica  Acta  ACACAM,  Vol.   188,  p 

289-294,  October  1986.  2  fig,  3  tab,  4  ref. 

Descriptors:  'Analytical  methods,  'Extraction, 
'Spectrophotometry,  'Zinc,  'Sediments,  Com- 
plexation, Sample  preparation,  Spectral  analysis, 
Absorption,  Heavy  metals,  Coal  fly  ash,  Pond  sedi- 
ments, Performance  evaluation. 

An  extraction-spectrophotometric  method  is  de- 
scribed for  the  determination  of  traces  of  zinc  with 
2-(2-(3,5-dibromopyridyl)azo)-5- 
dimethylaminobenzoic  acid.  The  reagent  forms  a 
stable,  blue  1:2  zinc/reagent  complex  that  can  be 
extracted  into  chloroform.  The  apparent  molar 
absorptivity  of  the  zinc(II)  complex  is  126000  L/ 
mol/cm  at  610  nm  in  chloroform.  The  reagent  is 
relatively  selective;  interferences  from  cobalt, 
copper  and  nickel  can  be  masked  with  dimethylg- 
lyoxime  and  aluminum  and  iron  with  a  mixture  of 
sodium  fluoride  and  triethanolamine.  The  method 
was  applied  to  the  determination  of  zinc  in  pond 
sediments  with  good  precision  and  accuracy.  (Au- 
thor's abstract) 
W87-06737 


DETERMINATION  OF  SELECTED  TRACE 
METALS  IN  SCALLOPS  BY  FLAME  ATOMIC 
ABSORPTION  SPECTROMETRY  AFTER  RE- 
MOVAL OF  SODIUM  ON  HYDRATED  ANTI- 
MONY PENTOXIDE, 

Brandon  Univ.   (Manitoba).   Dept.   of  Chemistry. 
S.  K.  Nyarku,  M.  Delmage,  and  K.  Szturm. 
Analytica  Chimica  Acta  ACACAM,  Vol.   188,  p 
307-310,  October  1986.  1  tab,  7  ref. 

Descriptors:  'Trace  metals,  'Scallops,  'Atomic 
absorption  spectrometry,  'Analytical  methods, 
'Sodium,  Detection  limits,  Hydrated  antimony 
pentoxide,  Sample  preparation,  Spectral  analysis, 
Heavy  metals,  Performance  evaluation. 

Marine  organisms  are  known  to  contain  relatively 
high  concentrations  of  trace  metals  in  some  organs. 
These  concentrations  are  much  greater  than  those 
found  in  the  marine  environment.  Hydrated  anti- 
mony pentoxide  (HAP)  was  used  to  obtain  im- 
proved detection  limits  in  a  project  designed  to 
follow  the  seasonal  changes  in  the  trace  metal 
concentrations  in  the  scallop  species,  Plactopecten 
magellanicus,  which  is  common  in  the  waters  off 
the  coast  of  Newfoundland.  This  use  of  HAP  in 
the  determination  of  trace  elements  in  scallops  is 
effective  in  removing  interferences  of  sodium  and 
improves  the  determination  of  many  elements  by 
atomic  absorption  spectrometry.  It  is  thus  possible 
to  determine  whether  there  are  significant  correla- 
tions between  elements  other  than  nickel  and 
cobalt  in  the  species.  The  concentrations  of  Cd,  Cr, 
Co,  Cu,  Au,  Fe,  Pb,  Mn,  Hg,  Ni,  Ag  and  Zn  were 
determined  in  the  samples  and  in  a  standard  refer- 
ence material.  This  method  yields  improved  detec- 
tion limits  with  simple  apparatus.  (Alexander-PTT) 
W87-06738 


of  Chemistry. 

C.  M.  Hemens,  and  C.  M.  Elson. 

Analytica  Chimica  Acta  ACACAM,  Vol.   188,  p 

311-315,  October  1986.  1  tab,  11  ref. 

Descriptors:  'Arsenic,  *X-ray  fluorescence  spec- 
trometry, 'Sample  preparation,  'Analytical  meth- 
ods, Detection  limits,  Heavy  metals,  Spectral  anal- 
ysis, Coprecipitation,  Seawater,  Selenium. 

The  arsenic  content  of  geological  materials  and 
natural  waters  usually  cannot  be  quantified  directly 
by  instrumental  techniques  because  of  either  inter- 
ferences or  the  insensitivity  of  the  instruments. 
Hence,  isolation  and  preconcentration  steps  form  a 
vital  part  of  the  overall  determination.  Microgram 
quantities  of  arsenic  were  determined  in  geological 
materials  or  water  samples  by  coprecipitating  the 
analyte  with  elemental  selenium  and  using  x-ray 
fluorescence  directly  on  the  precipitate.  The  co- 
precipitation  step  removes  elemental  interferences 
and  converts  the  sample  to  a  thin  film.  The  seleni- 
um matrix  enhances  the  fluorescent  emission  of 
arsenic  which  enables  0.2  microgram/gram  to  be 
determined.  The  method  was  applied  to  a  series  of 
geological  reference  materials  and  a  seawater 
sample.  (Alexander-PTT) 
W87-06739 


ASSESSMENT  OF  REFERENCE  ELECTRODES 
FOR  USE  IN  DETERMINING  THE  PH  OF 
ACIDIC,  POORLY-BUFFERED  WATERS, 

Central    Electricity    Generating    Board,    Leather- 
head    (England).     Central     Electricity    Research 
Labs. 
For  primary  bibliographic  entry  see  Field  7B. 
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VIRUS  SURVIVAL  ON  VEGETABLES  SPRAY- 
IRRIGATED  WITH  WASTEWATER, 

Fairfield    Hospital    for    Communicable    Diseases 

(Australia).  Virus  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
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BIOACCUMULATION  OF  ZINC  IN  TWO 
FRESHWATER  ORGANISMS  (DAPHNIA 
MAGNA,  CRUSTACEA  AND  BRACHYDANIO 
RERIO,  PISCES), 

Technische  Hochschule  Aachen  (Germany,  F.R.). 

Lehrstuhl  fuer  Biologie  5. 

For  primary  bibliographic  entry  see  Field  5B. 
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DETERMINATION  OF  MICROGRAM 

AMOUNTS    OF   ARSENIC    IN   GEOLOGICAL 
MATERIALS     AND     WATERS     BY     WAVE- 
LENGTH-DISPERSIVE      X-RAY       FLUORES- 
CENCE SPECTROMETRY, 
Saint  Mary's  Univ.,  Halifax  (Nova  Scotia).  Dept. 


DETERMINATION  OF  VOLATILE  ORGANIC 
COMPOUNDS  IN  AQUEOUS  SYSTEMS  BY 
MEMBRANE  INLET  MASS  SPECTROMETRY, 

Imperial  Chemical  Industries  Ltd.,  Brixham  (Eng- 
land). Brixham  Lab. 

B.  J.  Harland,  P.  J.  D.  Nicholson,  and  E.  Gillings. 
Water  Research  WATRAG,  Vol.  21,  No.  1,  p  107- 
113,  January  1987.  7  fig,  3  tab,  18  ref. 

Descriptors:  'Pollutant  identification,  'Organic 
compounds,  'Mass  spectrometry,  'Analytical 
methods,  'Measuring  instruments,  Membranes, 
Inlets,  Detection  limits,  Sensitivity,  Solubility,  Pre- 
diction, Physico-chemical  properties,  Tempera- 
ture. 

The  determination  of  organic  compounds  at  trace 
levels  in  aqueous  samples  is  of  considerable  impor- 
tance in  many  fields,  e.g.  environmental,  medical, 
process  applications.  Many  techniques  are  avail- 
able for  their  measurement,  but  that  of  mass  spec- 
trometry is  particularly  useful  because  of  its  speci- 
ficity. The  potential  of  a  silicone  rubber  membrane, 
a  simple  mass  spectrometry  inlet  system,  for  the 
direct  determination  of  volatile  organic  com- 
pounds in  aqueous  samples  was  re-examined. 
Greatest  sensitivity  (microgram/L  level)  was 
found  for  volatile  insoluble  compounds,  while  de- 
crease in  volatility  or  increase  in  solubility,  or 
both,  appeared  to  reduce  sensitivity.  A  novel  cor- 
relation was  demonstrated  between  the  air-water 
partition  coefficient  for  a  compound  and  the  molar 
enrichment  factor  for  its  transfer  through  the  sili- 
cone membrane  from  aqueous  solution.  This  rela- 
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tionship  allows  the  prediction  of  the  likely  sensitiv- 
ity of  a  compound  to  measurement  by  this  tech- 
nique from  its  physico-chemical  properties.  Some 
evidence  was  also  obtained  that  elevated  sample 
temperatures  extend  the  range  of  compounds 
which  can  be  readily  determined.  (Alexander- 
PTT) 
W87-06761 


COMPARING  GEL  PERMEATION  CHROMA- 
TOGRAPHY AND  ULTRAFILTRATION  FOR 
THE  MOLECULAR  WEIGHT  CHARACTER- 
IZATION OF  AQUATIC  ORGANIC  MATTER, 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineer- 
ing. 

G.  L.  Amy,  M.  R.  Collins,  C.  J.  Kuo,  and  P.  H. 
King.  .    . 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  1,  p  43-49,  January  1987. 
6  fig,  2  tab,  26  ref. 

Descriptors:  *Pollutant  identification,  'Organic 
matter,  *Data  acquisition,  *Gel  permeation  chro- 
matography, 'Chromatography,  "Ultrafiltration, 
♦Analytical  techniques,  Testing  procedures,  Water 
treatment,  Comparison  studies,  Filtration,  Molecu- 
lar weight  determination,  Raw  water,  Dissolved 
solids,  Hydrogen  ion  concentration. 

Gel  permeation  chromatography  (GPC)  and  Ultra- 
filtration (UF),  both  relatively  inexpensive  analyti- 
cal techniques  requiring  moderate  levels  of  analyst 
expertise,  are  potential  tools  for  monitoring  the 
presence  of  aquatic  organic  matter  and  humic  sub- 
stances in  raw  water  sources  as  well  as  the  removal 
of  organic  constituents  during  water  treatment. 
The  two  methods  provided  somewhat  different 
trends  in  the  relative  molecular  weight  distribution 
of  dissolved  organic  matter  in  various  water 
sources.  The  GPC  method  generally  indicated  a 
higher  molecular  weight  than  the  UF  method  for  a 
given  source.  Moreover,  the  GPC  method  was 
affected  more  significantly  by  pH  conditions.  (Au- 
thor's abstract) 
W87-06768 


DEVELOPING  HALOFORM  FORMATION  PO- 
TENTIAL TESTS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 
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RAPID  DETERMINATION  OF  METHYL  MER- 
CURY IN  FISH  AND  SHELLFISH:  METHOD 
DEVELOPMENT, 

Food  and  Drag  Administration,  Washington,  DC. 
Contaminants  Chemistry  Div. 
S.  C.  Hight,  and  M.  T.  Corcoran. 
Journal  -  Association  of  Official  Analytical  Chem- 
ists JANCA2,  Vol.  70,  No.   1,  p  24-30,  January- 
February  1987.  1  fig,  5  tab,  14  ref. 

Descriptors:  'Pollutant  identification,  'Mercury, 
•Shellfish,  'Analytical  methods,  'Sample  prepara- 
tion, 'Methyl  mercury,  Gas  chromatography,  De- 
tection limits,  Swordfish,  Shark,  Tuna,  Shrimp, 
Fish,  Clams,  Mollusks,  Oysters,  Crustaceans,  Com- 
parison studies,  Heavy  metals,  Performance  eval- 
uation, Tissue  analysis. 

The  AOAC  official  first  action  method  for  methyl 
mercury  in  fish  and  shellfish  was  modified  to  pro- 
vide more  rapid  determination.  Methyl  mercury  is 
isolated  from  homogenized,  acetone-washed  tissue 
by  addition  of  HC1  and  extraction  by  toluene  of 
the  methyl  mercuric  chloride  produced.  The  ex- 
tract is  analyzed  by  electron  capture  gas  chroma- 
tography (GC)  on  5%  DEGS-PS  treated  with 
mercuric  chloride  solution.  The  quantitation  limit 
of  the  method  is  0.25  micrograms  Hg/gram. 
Swordfish,  shark,  tuna,  shrimp,  clams,  oysters,  and 
NBS  Research  Material-50  (tuna)  were  analyzed 
for  methyl  mercury  by  the  AOAC  official  first 
action  method.  All  products  also  were  analyzed  by 
the  modified  method  and  the  AOAC  official 
method  for  total  mercury.  In  addition,  selected 
extracts  obtained  with  the  modified  method  were 
analyzed  by  GC  with  Hg-selective,  microwave- 
induced  helium  plasma  detection.  There  was  no 


significant  difference  between  the  results  for  the 
various  methods.  Essentially  all  the  Hg  present 
(determined  as  total  Hg)  was  in  the  organic  form. 
Coefficients  of  variation  from  the  analyses  by  the 
modified  method  ranged  from  1  to  7%  for  fish  and 
shellfish  containing  methyl  mercury  at  levels  of 
0.50-2.3  micrograms  Hg/gram.  The  overall  aver- 
age recovery  was  100.5%.  (Author's  abstract) 
W87-06788 

EXTRACTION  AND  DETERMINATION  BY 
GAS  CHROMATOGRAPHY  OF  S,S,S-TRI-N- 
BUTYL  PHOSPHOROTRITHIOATE  (DEF)  IN 
FISH  AND  WATER, 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 
Environmental  Studies. 

C.  Habig,  A.  Nomeir,  R.  T.  DiGiulio,  and  M.  B. 
Abou-Donia. 

Journal  -  Association  of  Official  Analytical  Chem- 
ists JANCA2,  Vol.  70,  No.  1,  p  103-106,  January- 
February  1987.  4  fig,  3  tab,  14  ref.  National  Toxi- 
cology Training  Program  Grant  32ES  07031. 

Descriptors:  'Pollutant  identification,  'Phosphorus 
compounds,  'Analytical  methods,  *Tri-n-butyl 
phosphorotrithioate,  'Sample  preparation,  'Phos- 
phate pesticides,  'Water  analysis,  'Gas  chromatog- 
raphy, Water  pollution,  Defoliants,  Agricultural 
chemicals,  Fish, Detection  limits,  Toxins,  Tissue 
analysis,  Pesticides. 

S,S,S-Tri-n-butyl  phosphorotrithioate  (DEF)  is 
commonly  used  as  a  cotton  defoliant  in  California 
and  southeastern  United  States  and  was  shown  to 
be  toxic  to  fish  at  low  concentrations  under  acute 
exposure.  A  simple,  low-cost,  rapid  method  for  the 
extraction  and  cleanup  of  DEF  from  fish  tissues 
and  water  samples  was  developed.  The  method 
combines  extraction  and  cleanup  in  one  step.  The 
basis  of  the  method  is  passing  water  samples  or 
aqueous  tissue  homogenates  containing  DEF 
through  a  C-18  disposable  cartridge.  DEF  is  eluted 
from  the  cartridge  by  acetone  or  ethyl  acetate.  The 
eluates  are  analyzed  by  gas  chromatography  using 
a  thermionic-specific  detector.  The  method  detects 
levels  as  low  as  100  part  per  trillion  in  water 
samples;  recovery  efficiency  from  spiked  fish  tis- 
sues was  greater  than  95%.  In  addition,  detectable 
levels  of  DEF  were  recovered  from  liver,  brain 
and  muscle  tissue  of  fish  exposed  to  this  com- 
pound. The  method  has  a  potential  for  use  with 
other  pesticides.  (Wood-PTT) 
W87-06789 

SENSITIVE  COLORIMETRIC  METHOD  FOR 
THE  QUANTITATION  OF  SELENITE  IN  SOIL 
SOLUTIONS  AND  NATURAL  WATERS, 

California  Univ.,  Riverside.  Dept.  of  Soil  Science 

and  Agricultural  Engineering. 

K.  M.  Holtzclaw,  R.  H.  Neal,  G.  Sposito,  and  S.  J. 

Traina. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  51,  No.  1,  p  75-78,  January-February  1987.  1 

fig,  4  tab,  17  ref. 

Descriptors:  'Analytical  methods,  'Colorimetric 
methods,  'Selenite,  'Soil  solutions,  'Natural 
waters,  'Selenium,  Complexes,  Sample  prepara- 
tion, Ions,  Performance  evaluation. 

A  sensitive  colorimetric  method  for  the  quantita- 
tion of  selenite  in  aqueous  solution  at  concentra- 
tions between  0. 1 5  and  30  micromol Ag  was  devel- 
oped. The  method  is  based  on  the  formation  of  a 
colored  complex  between  selenite  and  2,3-diamin- 
onapthalene  (DAN)  and  is  selective  for  selenite  in 
selenite-selenate  mixtures.  The  yellow  color  of  the 
complex  is  stable  for  at  least  48  h  and  there  appear 
to  be  no  interference  effects  from  selenate,  sulfate, 
and  other  normal  soil  solution  ionic  constituents  at 
moderate  to  high  concentrations.  Because  the 
method  is  specific  for  selenite,  it  can  be  combined 
with  acid  digestion  and  hydrolysis  to  quantitate 
total  Se  and  to  speciate  Se  in  soil  solutions  contain- 
ing both  selenite  and  selenate.  (Author's  abstract) 
W87-06803 


Hebrew    Univ.    of   Jerusalem    (Israel).    Seagram 

Centre  for  Soil  and  Water  Sciences. 

P.  Barak,  and  Y.  Chen. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  51,  No.  1,  p  257-258,  January-February  1987. 

2  fig,  1  tab,  5  ref! 

Descriptors:  'Analytical  methods,  'Measuring  in- 
struments, 'Anion  chromatography,  'Chromatog- 
raphy, 'Chlorides,  'Nitrates,  'Sulfates,  Anions, 
Ions,  Detection  limits,  Soil  solution,  Groundwater, 
Performance  evaluation. 

Accepted  techniques  of  single  column  ion  chroma- 
tography of  inorganic  anions  were  extended  to 
separation  of  chloride,  nitrate,  and  sulfate  using  15 
mM  phthalic  acid  as  an  eluent,  permitting  reduc- 
tion of  column  length  to  30  mm  and  thereby  reduc- 
ing analysis  time  to  three  min.  Using  a  50  micro-L 
sample  loop,  detection  limits  were  0.05  mmol  sub 
c/L  and  coefficient  of  variation  values  ranged 
from  0.8  to  1.7%  using  peak  height  measurements 
and  0.8  to  8.1%  using  peak  area  measurements. 
This  configuration  is  appropriate  for  routine  analy- 
sis of  soil  water  extracts  and  ground  water.  (Au- 
thor's abstract) 
W87-06810 


THREE-MINUTE  ANALYSIS  OF  CHLORIDE, 
NITRATE,  AND  SULFATE  BY  SINGLE 
COLUMN  ANION  CHROMATOGRAPHY, 


ANALYTICAL  CHEMISTRY  OF  PCBS, 

Midwest  Research  Inst.,  Kansas  City,  MO. 

M.  D.  Erickson. 

Butterworth    Publishers,    Boston,    Massachusetts. 

1986.  508  p. 

Descriptors:  'Pollutant  identification,  'Polychlori- 
nated  biphenyls,  'Chemical  analysis,  'Fate  of  pol- 
lutants, Physical  properties,  Chemical  properties, 
Path  of  pollutants,  Water  pollution  treatment, 
Sampling,  Bibliographies. 

Presented  is  a  comprehensive  review  of  the  analyt- 
ical chemistry  of  polychlorinated  biphenyls 
(PCBs).  It  is  part  history,  part  annotated  bibliogra- 
phy, part  comparison  and  part  guidance.  The  book 
contains  ten  chapters.  Following  an  introductory 
chapter,  Chapter  2  reviews  the  physical,  chemical, 
commercial,  environmental,  and  biological  proper- 
ties of  PCBs.  Chapter  3  discusses  the  available 
written  procedures  (standard  methods,  etc.)  which 
may  be  used  directly  by  analysts.  The  next  six 
chapters  discuss  the  discrete  steps  of  analysis:  sam- 
pling, extraction,  cleanup,  determination,  data  re- 
duction, and  quality  assurance.  Chapter  10  dis- 
cusses collaborative  testing,  which  is  the  ultimate 
step  in  a  method  validation.  A  bibliography  is 
presented.  Five  appendices  present  ancillary  mate- 
rial on  PCB  nomenclature  and  physical  properties, 
composition  of  commercial  mixtures,  mass  spectra 
characteristics,  and  PGC/ECD  chromatograms. 
The  final  appendix  (E)  is  a  glossary  of  the  special- 
ized terms  and  abbreviations  used  throughout  this 
book.  (Lantz-PTT) 
W87-06848 


ANALYSIS  OF  WATERS  ASSOCIATED  WITH 
ALTERNATIVE  FUEL  PRODUCTION. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 

A  Symposium  sponsored  by  ASTM  Committee  D- 
19  on  Water,  Pittsburgh,  PA,  June  4-5,  1979.  1981. 
Edited  by  L.  P.  Jackson,  and  C.  C.  Wright. 

Descriptors:  'Water  analysis,  'Symposium,  'Pol- 
lutant identification,  Fuel,  Industrial  wastes,  Water 
pollution  prevention,  Water  pollution  sources. 

The  objective  of  this  symposium  was  to  allow  the 
technical  community  and  members  of  the  Ameri- 
can Society  for  Testing  and  Materials,  in  particu- 
lar, to  become  acquainted  with  the  nature  of  the 
waters  and  attendant  analytical  problems  arising 
from  the  production  of  fossil  fuels  from  little  used 
natural  resources  and  new  technologies.  It  was 
intended  that  this  gathering  would  serve  as  a  stim- 
ulus for  the  updating  of  current  methods  of  testing 
or  for  the  development  of  new  procedures  to  satis- 
fy the  needs  of  those  charged  with  providing  new 
sources  of  energy  and  to  satisfy  the  regulatory 
agencies,  which  must  assess  the  potential  impacts 
of  these  new  technologies  on  society.  The  sixteen 


74 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Identification  Of  Pollutants — Group  5A 


papers  presented  meet  these  stated  objectives  and 
serve  to  acquaint  the  reader  concerned  with  analy- 
sis of  waters  with  a  wide  variety  of  problems  and 
perhaps  a  few  solutions.  (See  also  W87-06872  thru 
W87-06887)  (Lantz-PTT) 
W87-06871 


GUIDELINE  CONSIDERATIONS  FOR  SE- 
LECTING ANALYTICAL  METHODS  AND  FOR 
COST  ANALYSIS  ASSOCIATED  WITH  MONI- 
TORING WATERS  ASSOCIATED  WITH  AL- 
TERNATIVE FOSSIL  FUEL  TECHNOLOGIES, 
Dalton-Dalton-Newport,  Inc.,  Cleveland,  OH. 
R.  G.  Rolan.  M.  Busacca,  M.  J.  Kangas,  L.  J. 
Mezga,  and  C.  L.  Cornett. 

IN:  Analysis  of  Waters  Associated  with  Alterna- 
tive Fuel  Production,  A  Symposium  sponsored  by 
ASTM  Committee  D-19  on  Water,  Pittsburgh, 
PA,  June  4-5,   1979.    1981.   p   3-17,   3   fig,   2  ref. 

Descriptors:  'Analytical  methods,  *Water  analysis, 
•Guidelines,  *Water  quality  control,  'Monitoring, 
•Fuel,  'Industrial  wastewater,  'Cost  analysis, 
Chemical  analysis,  Physical  analysis,  Organic  com- 
pounds, Inorganic  compounds,  Symposium. 

Considerations  for  developing  detailed  environ- 
mental monitoring  plans  are  described  for  fossil 
energy  research,  development,  and  demonstration 
facilities  funded  by  the  U.S.  Department  of  Energy 
(DOE);  this  approach  applies  as  well  to  other  fossil 
energy  technologies  not  currently  funded  by  the 
DOE.  This  paper  focuses  on  a  systematic  approach 
to  technical  and  cost  aspects  of  methods  selection 
for  chemical,  physical,  biological,  and  support  pa- 
rameters. Emphasis  is  placed  on  methods  selection 
for  inorganic  and  organicchemical  parameters  for 
both  process  and  ambient  waters.  (Seealso  W87- 
06871)  (Author's  abstract) 
W87-06872 


ANALYSIS  OF  TOSCO  II  OIL  SHALE  RETORT 
WATER, 

ERE  Systems  Ltd.,  Arlington,  VA. 
F.  C.  Haas. 

IN:  Analysis  of  Waters  Associated  with  Alterna- 
tive Fuel  Production,  A  Symposium  sponsored  by 
ASTM  Committee  D-19  on  Water,  Pittsburgh, 
PA,  June  4-5,  1979.  1981.  p  18-27,  1  fig,  11  tab,  3 
ref. 

Descriptors:  *Water  analysis,  *Sampling,  'Retort 
water,  'Oil  shale,  'Golden,  'Colorado,  'Pollutant 
identification,  Sulfur,  Cations,  Anions,  Trace 
metals,  Organic  compounds,  Industrial 
wastewater,  Spectral  analysis,  Symposium. 

A  sampling  and  analysis  program  for  Tosco  II  oil 
shale  retort  water  was  conducted  at  the  Tosco 
Corporation's  21773-kg  (24-ton)/day  pilot  plant 
near  Golden,  Colorado.  The  sampling  and  sample 
storage  procedures  are  presented  along  with  the 
analyses  for  common  ions  and  trace  metals.  The 
substantial  amounts  of  organic  material  present 
were  separated  by  pH  extraction  and  characterized 
as  organic  acids,  organic  bases,  neutral  oils,  and 
phenolic  material.  Tosco  II  oil  shale  retort  water 
contains  a  mixture  of  inorganic  salts  and  water 
soluble  organic  material.  The  major  inorganic  con- 
stituent is  ammonium  carbonate.  The  predominant 
sulfur  species  is  sulfide.  Only  small  amounts  of  the 
normally  occurring  cations  and  anions  are  present. 
A  spark  source  mass  spectrometry  scan  shows  only 
trace  amounts  of  various  metals.  The  water  soluble 
organic  material  is  characterized  as  organic  acids, 
organic  bases,  neutral  oils,  and  phenolic  material. 
There  are  striking  differences  between  Tosco  II 
retort  water  and  in  situ  retort  waters.  The  Tosco 
Ilwater  is  considerably  lower  in  total  dissolved 
inorganic  salts  but  higher  in  water  soluble  organic 
material.  (See  also  W87-06871)  (Lantz-PTT) 
W87-06873 


WATER  ANALYSIS  FOR  BASELINE  CHARAC- 
TERIZATION AND  PROCESS  DEVELOP- 
MENT OF  A  MULTIMINERAL  OIL  SHALE 
PROCESS, 

Superior  Oil  Co.,  Englewood,  CO.  Oil  Shale  Div. 

J.  A.  Meredith,  and  D.  E.  Petticrew. 

IN:  Analysis  of  Waters  Associated  with  Alterna- 


tive Fuel  Production,  A  Symposium  sponsored  by 
ASTM  Committee  D-19  on  Water,  Pittsburgh, 
PA,  June  4-5,  1979.  1981.  p  28-37,  1  fig,  5  tab,  3  ref. 

Descriptors:  'Process  water,  "Oil  shale,  'Water 
analysis,  'Pollutant  identification,  'Piceance 
Creek,  'Colorado,  Fuel,  Industrial  wastewater, 
Permits. 

The  Superior  Oil  Co.  was  involved  in  development 
of  a  multimineral  process  to  be  used  on  oil  shale 
and  associated  minerals  in  the  northern  part  of  the 
Piceance  Creek  Basin  in  northwestern  Colorado. 
The  past  sampling  and  analysis  programs  on  sur- 
face and  groundwater  was  mainly  directed  toward 
answering  process  concerns  (quantity  and  quality), 
since  the  process  water  is  to  be  derived  from  the 
lower  aquifer.  In  reviewing  the  laws  and  regula- 
tions for  the  purpose  of  developing  a  program 
designed  specifically  to  obtain  the  necessary  per- 
mits for  construction,  a  lack  of  firm  requirements 
for  baseline  water  quality  was  identified.  (See  also 
W87-06871)  (Author's  abstract) 
W87-06874 


ORGANIC  AND  INORGANIC  ANALYSIS  OF 
CONSTITUENTS  IN  WATER  PRODUCED 
DURING  IN  SITU  COMBUSTION  EXPERI- 
MENTS FOR  THE  RECOVERY  OF  TAR 
SANDS, 

Department  of  Energy,  Laramie,  WY.  Laramie 
Energy  Technology  Center. 
F.  A.  Barbour,  and  F.  D.  Guffey. 
IN:  Analysis  of  Waters  Associated  with  Alterna- 
tive Fuel  Production,  A  Symposium  sponsored  by 
ASTM  Committee  D-19  on  Water,  Pittsburgh, 
PA,  June  4-5,  1979.  1981.  p  38-55,  3  fig,  10  tab,  6 
ref. 

Descriptors:  'Sample  preparation,  'Process  water, 
'Pollutant  identification,  'Chemical  analysis,  'Or- 
ganic compounds,  'Inorganic  compounds,  'Tar 
sands,  'Vernal,  'Utah,  Water  analysis,  Gas  chro- 
matography, Mass  spectrometry,  Carboxylic  acids, 
Acetic  acid,  Phenols,  Lactones,  Pyridines,  Extrac- 
tion, Spectral  analysis. 

The  characterization  of  waters  produced  during  in 
situ  combustion  of  a  tar  sand  deposit  near  Vernal, 
Utah,  is  presented.  The  water  samples  were  col- 
lected during  two  different  field  experiments. 
Analysis  of  the  inorganic  constituents  by  standard 
methods  indicated  that  ammounium,  sulfate,  and 
chloride  were  the  predominant  ions.  Fractions  of 
the  organic  material,  defined  as  acid  and  base 
extracts,  were  obtained  by  liquid-liquid  extraction 
using  ethyl  ether.  Gravimetrically,  the  acid  ex- 
tracts comprised  more  than  70%  of  the  extractable 
organic  material.  Identification  of  the  components 
in  the  acid  extracts  was  accomplished  by  using 
combined  gas  chromatography-mass  spectroscopy 
(GC-MS)  after  methylation  with  diazomethane. 
The  base  extracts  were  found  to  be  more  complex 
and  could  not  be  studied  directly  with  GC-MS.  Of 
the  major  organic  compounds  identified,  carboxyl- 
ic acids,  particularly  acetic  acids,  were  found  to  be 
the  most  abundant.  Phenols,  lactones,  and  pyri- 
dines were  also  identified.  (See  also  W87-068971) 
(Author's  abstract) 
W87-00875 


CONTRIBUTION  OF  THIOSULFATE  TO 
CHEMICAL  AND  BIOCHEMICAL  OXYGEN 
DEMAND  IN  OIL  SHALE  PROCESS 
WASTEWATER, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-06876 


MUTAGENICITY  TESTING  OF  AQUEOUS 
MATERIALS  FROM  ALTERNATE  FUEL  PRO- 
DUCTION, 

Oak  Ridge  National  Lab.,  TN.  Biology  Div. 
For  primary  bibliographic  entrv  see  Field  5C. 
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ANALYSIS   OF  TRACE   METALS   AND   CYA- 
NIDE IN  COMPLICATED  WASTE  MATRICES, 

Illinois  State  Environmental   Protection  Agency, 


Springfield.  Div.  of  Land  Pollution  Control. 
W.  K.  El-Beck,  and  M.  L.  Miller. 
IN:  Analysis  of  Waters  Associated  with  Alterna- 
tive Fuel  Production,  A  Symposium  sponsored  by 
ASTM   Committee    D-19   on    Water,    Pittsburgh, 
PA,  June  4-5,  1979.  1981.  p  76-85,  1  fig,  1  tab,  4  ref. 

Descriptors:  'Sample  preparation,  'Analytical 
methods,  'Trace  metals,  'Pollutant  identification, 
'Wastes,  'Chloroform,  'Cyanide,  Heavy  metals, 
Organic  compounds,  Hydrocarbons,  Miscibility. 

The  analysis  for  soluble  heavy  metals  and  cyanide 
in  waste  materials  and  other  complex  matrices  can 
be  assisted  by  the  use  of  chloroform.  It  was  found 
that  the  waste  stream  samples  were  not  miscible  in 
a  simple  acetic  acid  leach  solution.  The  samples 
lumped,  and  all  the  samples  formed  globules, 
which  sank  or  floated  in  the  solution,  depending  on 
their  density.  The  results  of  the  analysis  of  the 
filtrate  revealed  heavy  metal  concentrations  of  less 
than  0.01  ppm.  Chloroform  was  used  in  a  test 
procedure  designed  to  simulate  codisposal  of  waste 
with  municipal  refuse.  The  addition  of  the  chloro- 
form to  the  sample  solution  caused  the  waste  glob- 
ules to  break  down.  If  allowed  to  settle,  two  layers 
formed,  acetic  acid  solution  and  chloroform,  waste 
layers.  When  mixed,  the  two  layers  blend,  and 
better  contact  between  the  waste  and  the  acetic 
acid  solution  is  achieved.  It  can  be  seen  from  these 
results  that  the  heavy  metals  were  leached  to  the 
acid  solution  when  chloroform  was  added.  The 
values  for  crude  oil  and  oil  shale  are  relatively  low, 
since  the  total  metals  in  the  sample  were  low.  In 
the  cases  of  organic  paint  sludge  and  cutting  oil 
wastes,  large  amounts  of  leachable  lead  (386  and 
1310  mg/L)  were  identified  by  using  the  chloro- 
form procedure.  Other  waste  samples,  which  were 
found  to  be  nonmiscible  in  the  acetic  acid  solution, 
were  tested  to  determine  the  effect  of  chloroform 
on  miscibility.  While  heavy  metal  analysis  was  not 
done,  the  miscibility  was  improved  in  every  case. 
It  should  be  noted  that  the  chloroform  layer  can  be 
readily  used  after  leaching  is  completed  to  identify 
the  presence  of  halogenated  hydrocarbons  and 
other  organics  in  the  waste.  (See  also  W87-06871) 
(Lantz-PTT) 
W87-06878 


IDENTIFICATION  OF  COMPONENTS  IN 
AQUEOUS  EFFLUENTS  ASSOCIATED  WITH 
NEW  COAL  TECHNOLOGIES  AND  GEO- 
THERMAL  ENERGY  SOURCES, 

Gulf  South  Research  Inst.,  New  Orleans,  LA. 
Dept.  of  Analytical  Chemistry. 
J.  E.  Gebhart,  R.  M.  Segasta,  and  L.  C.  Rando. 
IN:  Analysis  of  Waters  Associated  with  Alterna- 
tive Fuel  Production,  A  Symposium  sponsored  by 
ASTM  Committee  D-19  on  Water,  Pittsburgh, 
PA,  June  4-5,  1979.  1981.  p  86-94,  4  fig,  3  tab,  4  ref. 
EPA  Contract  68-03-2487. 

Descriptors:  'Water  pollution  sources,  'Pollutant 
identification,  'Coal,  'Gasification,  'Industrial 
wastewater,  Geothermal  energy,  Chemical  analy- 
sis, Gas  chromatography,  Mass  spectrometry, 
Spectral  analysis. 

Aqueous  effluents  from  a  coal  gasification  oper- 
ation and  from  a  geothermal  energy  process  were 
analyzed  using  established  procedures.  The  results 
of  the  analysis  for  metals  by  spark  source  mass 
spectrometry  are  given.  This  report  stresses  the 
identification  of  organic  compounds  in  the  sample 
by  combined  gas  chromatography-mass  spectrome- 
try and  computerized  spectral  matching  tech- 
niques. In  the  aqueous  samples  obtained  from  the 
Hoe  Creek  II  site,  near  Gillette,  Wyoming,  prior  to 
gasification,  calcium  and  magnesium  were  the  only 
metals  found  at  levels  higher  than  10  ppm.  The 
aqueous  samples  collected  after  gasification  con- 
tained iron,  potassium,  sulfur,  titanium,  and  stronti- 
um at  levels  higher  than  10  ppm.  In  the  aqueous 
samples  obtained  prior  to  gasification,  only  alkanes 
and  phthalates  were  detected,  and  the  total  con- 
centration of  these  materials  was  at  levels  less  than 
10  ppb.  The  presence  of  these  compounds  may  be 
due  to  the  lubricants  used  in  drilling  the  sampling 
wells  and  to  the  polyvinyl  chloride  pipes  through 
which  the  water  was  pumped  during  the  sample 
collection.   After  gasification,  the  levels  and  the 
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variety  of  organic  compounds  detected  in  the 
aqueous  samples  increased.  Only  two  samples  were 
obtained  from  geothermal  energy  sources.  These 
aqueous  samples  contained  only  a  few  compounds 
that  were  present  at  levels  less  than  10  ppb.  (See 
also  W87-06871)  (Lantz-PTT) 
W87-06879 


ELEMENTAL  COMPOSITION  OF  SIMULAT- 
ED IN  SITU  OIL  SHALE  RETORT  WATER, 

California  Univ.,  Berkeley.  Lawrence  Berkeley 
Lab. 

J.  P.  Fox.  . .    A1 

IN:  Analysis  of  Waters  Associated  with  Alterna- 
tive Fuel  Production,  A  Symposium  sponsored  by 
ASTM  Committee  D-19  on  Water,  Pittsburgh, 
PA  June  4-5,  1979.  1981.  p  101-128,  3  fig,  5  tab,  21 
ref.  DOE  Contract  W-7405-ENG-48. 

Descriptors:  'Water  pollution  sources,  'Process 
Water,  'Pollutant  identification,  "Oil  shale,  'Simu- 
lation analysis,  Trace  elements,  Chemical  analysis, 
Heavy  metals. 

The  abundances  of  47  elements  in  23  unfiltered 
retort  waters  from  three  simulated  in  situ  retorts 
and  of  17  elements  in  the  dissolved  and  particulate 
fraction  of  1 1  of  these  waters  indicate  that  for  most 
of  the  unfiltered   waters,   the  carbon,   hydrogen, 
nitrogen,  and  sulfur  occur  at  concentrations  great- 
er than  0.1%;   that   aluminum,   arsenic,   calcium, 
iron,  potassium,  sodium,  nickel,  and  chlorine  occur 
at  concentrations  greater  than  1  ppm  and  less  than 
0.1%;  and  that  all  other  measured  elements  occur 
at  concentrations  of  less  than  1  ppm.  The  particu- 
late fraction  in  these  waters  ranges  from  203  to 
2984  mg/L,  and,  in  most  waters,  iron,  nickel,  po- 
tassium, and  calcium  occur  at  concentrations  that 
are  greater  than  0.1   mg/L.  (Carbon,  hydrogen, 
nitrogen,   and   sulfur   were  not   measured   in   the 
particulates).  All  other  measured  elements  (titani- 
um, vanadium,  chromium,  manganese,  gallium,  ar- 
senic, selenium,  bromine,  rubidium,  strontium,  yt- 
trium, mercury,  and  lead)  typically  occur  at  con- 
centrations of  less  than  0.05  mg/L  in  the  particu- 
lates. About   1%  of  the  total  elemental  mass  of 
potassium,  arsenic,  and  selenium  occurs  in  the  par- 
ticulates, while  significantly  greater  than  1%  of  the 
elemental  mass  of  iron,  chromium,  mercury,  and 
nickel  may  be  present  as  particulate  matter.  The 
dissolved  metal  content  of  some  waters  was  signifi- 
cantly reduced  during  filtration  by  crystallization 
and  bacterial  uptake.  (See  also  W87-06871)  (Au- 
thor's abstract) 
W87-06881 

PARAHO  WATERS  -  CHARACTERISTICS  AND 
ANALYSIS  OF  MAJOR  CONSTITUENTS, 

Colorado  School  of  Mines,  Golden.  Dept.  of 
Chemistry  and  Geochemistry. 
T.  R.  Wildeman,  and  S.  L.  Hoeffner. 
IN:  Analysis  of  Waters  Associated  with  Alterna- 
tive Fuel  Production,  A  Symposium  sponsored  by 
ASTM  Committee  D-19  on  Water,  Pittsburgh, 
PA,  June  4-5,  1979.  1981.  p  129-141,  1  fig,  3  tab,  16 
ref.  DOE  Grant  E(l  1-1)  4017. 

Descriptors:  'Process  water,  'Paraho,  'Colorado, 
•Oil  shale,  'Water  analysis,  Hydrogen  ion  concen- 
tration, Conductivity,  Alkalinity,  Ammonia, 
Sulfur,  Thiosulfates,  Sample  preparation,  Sample 
storage. 

Eight  types  of  water  samples  were  obtained  from 
the  Paraho  above-ground  oil  shale  retort.  These 
samples  include  three  from  different  sampling  sites 
on  the  retort,  two  from  different  sites  in  the  oil 
storage  facilities,  and  three  samples  from  different 
sites  at  the  evaporation  pond.  Analyses  of  the  pH, 
oxidizing  capacity  as  Eh,  conductivity,  alkalinity, 
ammonia,  total  sulfur,  and  thiosulfate  are  de- 
scribed. Also,  the  results  of  these  analyses  are 
presented  for  water  samples  prepared  and  stored 
by  different  methods.  Special  methods  were  devel- 
oped for  the  conductivity  analysis.  The  results  for 
the  total  sulfur  analysis  are  doubtful;  a  number  of 
problems  are  still  to  be  solved  for  this  analysis.  The 
water  parameters  that  appear  to  be  most  vulnera- 
ble to  handling  and  storage  are  the  pH  and  con- 
ductivity. (See  also  W87-06871)  (Author's  abstract) 
W87-06882 


DETERMINATION  OF  AROMATIC  HYDRO- 
CARBONS IN  BIOLOGICALLY  TREATED 
WATER  FROM  A  COAL  GASIFICATION 
PROCESS, 

Waters  Associates,  Milford,  MA. 
W.  A.  Dark. 

IN:  Analysis  of  Waters  Associated  with  Alterna- 
tive Fuel  Production,  A  Symposium  sponsored  by 
ASTM  Committee  D-19  on  Water,  Pittsburgh, 
PA,  June  4-5,  1979.  1981.  p  142-148,  5  fig,  11  ref. 

Descriptors:  'Analytical  methods,  'Sample  prepa- 
ration, 'Chromatography,  'Hydrocarbons,  'Aro- 
matic compounds,  'Industrial  wastewater,  Water 
quality  control,  Coal,  Gasification,  Monitoring,  Bi- 
ological treatment,  Sludge,  Activated  sludge,  De- 
tection limits,  Effluents. 

A  high  performance  liquid  chromatography  gradi- 
ent scheme  was  used  to  separate  the  aromatic 
hydrocarbons  in  the  aqueous  effluents  of  a  coal 
gasification  process.  Samples  of  raw  water,  activat- 
ed sludge,  and  activated  sludge  plus  carbon-treated 
effluents  were  evaluated.  By  using  a  simple  chro- 
matographic concentration  step  before  separation, 
the  detection  of  aromatics  below  the  parts-per- 
million  level  can  be  done  routinely.  Employing 
multiple  detectors  aids  in  peak  identification.  The 
use  of  activated  sludge  plus  activated  charcoal  was 
highly  effective  in  removing  aromatic  hydrocar- 
bons from  the  aqueous  effluent  of  this  gasifier.  The 
final  treated  effluent  contained  some  hydroxy-sub- 
stituted  multiring  aromatics  that  were  not  removed 
by  these  treatments.  (See  also  W87-06871)  (Au- 
thor's abstract) 
W87-06883 

DETERMINATION  OF  POLYNUCLEAR  ARO- 
MATIC HYDROCARBONS  IN  WASTEWATER 
FROM  COAL  LIQUEFACTION  PROCESSES 
BY  THE  GAS  CHROMATOGRAPHY-ULTRA- 
VIOLET  SPECTROMETRY  TECHNIQUE, 
Exxon  Research  and  Engineering  Co.,  Linden,  NJ. 
W.  K.  Robbins,  T.  D.  Searl,  D.  H.  Wasserstrom, 
and  G.  T.  Boyer. 

IN:  Analysis  of  Waters  Associated  with  Alterna- 
tive Fuel  Production,  A  Symposium  sponsored  by 
ASTM  Committee  D-19  on  Water,  Pittsburgh, 
PA,  June  4-5,  1979.  1981.  p  149-166,  4  fig,  8  tab,  15 
ref. 

Descriptors:  'Analytical  methods,  'Process 
waters,  'Hydrocarbons,  'Polynuclear  aromatic 
compounds,  'Gas  chromatography,  'Industrial 
wastewater,  Coal,  Liquefaction,  Water  quality 
control,  Ultraviolet  spectrometry,  Phenanthrene, 
Benzanthracene,  Benzopyrene,  Methylene  chlo- 
ride, Isotope  studies.  Sample  preparation,  Spectral 
analysis. 

One  of  the  classes  of  compounds  that  may  be 
present  in  wastewater  from  coal  conversion  plants 
is  polynuclear  aromatic  hydrocarbons  (PAH). 
Since  13  PAHs  containing  from  three  to  six  con- 
densed rings  are  on  the  U.S.  Environmental  Pro- 
tection Agency  (EPA)  list  of  priority  pollutants,  an 
analytical  method  was  developed  for  the  determi- 
nation of  PAHs  in  process  waters  from  coal  lique- 
faction processes.  This  method  utilizes  the  well- 
established  gas  chromatography-ultraviolet  spec- 
trometry (GC-UV)  technique  to  determine  the  13 
PAHs  at  the  0.1  ppb  (micrograms/L)  level  and 
higher.  Isomers  and  twelve  additional  PAHs  are 
routinely  measured,  and  the  technique  may  be  ex- 
tended as  necessary  to  cover  other  compounds  as 
well.  In  the  method,  each  wastewater  sample  is 
spiked  with  (14-C)phenanthrene,  (14- 

C)benz(a)anthracene,  and  (14-C)benzo(a)pyrene 
prior  to  extraction  with  methylene  chloride.  The 
methylene  chloride  phase  is  then  washed  with 
aqueous  acid  and  base  to  remove  phenols,  organic 
acids,  and  basic  nitrogen  compounds.  The  methyl- 
ene chloride  neutrals  are  then  solvent  exchanged 
into  cyclohexane,  and  the  cyclohexane  phase  is 
extracted  with  N-methylpyrrolidone  (NMP).  A 
PAH-rich  fraction  suitable  for  GC-UV  measure- 
ment is  obtained  by  dilution  of  the  NMP  with 
water  and  back  extraction  into  isooctane.  In  the 
GC-UV  measurement  step,  the  PAHs  are  separat- 
ed by  gas  chromatography  and  the  component 
fractions  trapped.  After  dissolution  of  the  PAHs 
from    the    traps,    ultraviolet   absorption    measure- 


ments are  made  for  the  individual  PAHs.  Peaks 
containing  the  carbon- 14  internal  standards  are  as- 
sayed for  radioactivity,  and  the  ratio  of  the  final  to 
the  initial  radioactivity  is  used  to  quantitate  the 
data.  With  this  technique,  the  effect  of  the  coal 
type  and  the  reaction  conditions  can  be  deter- 
mined. PAH  analyses  of  several  raw  wastewaters 
obtained  from  coal  liquefaction  pilot  plants  are 
presented  and  discussed.  (See  also  W87-06871) 
(Author's  abstract) 
W87-06884 


MULTICOMPONENT  METHODS  FOR  THE 
IDENTIFICATION  AND  QUANTIFICATION 
OF  POLYCYCLIC  AROMATIC  HYDROCAR- 
BONS IN  THE  AQUEOUS  ENVIRONMENT, 

Oak  Ridge  National  Lab.,  TN.  Analytical  Chemis- 
try Div. 

W.  H.  Griest,  M.  P.  Maskarinec,  S.  E.  Herbes,  and 
G.  R.  Southworth. 

IN:  Analysis  of  Waters  Associated  with  Alterna- 
tive Fuel  Production,  A  Symposium  sponsored  by 
ASTM  Committee  D-19  on  Water,  Pittsburgh, 
PA,  June  4-5,  1979.  1981.  p  167-178,  2  fig,  3  tab,  26 
ref.  DOE  Contract  W-7405-eng-26. 

Descriptors:  'Analytical  methods,  'Pollutant  iden- 
tification, 'Water  analysis,  'Aromatic  compounds, 
'Hydrocarbons,  Aquatic  environment,  Chemical 
analysis,  Industrial  wastewater,  Process  water. 

The  development  of  a  sensitive  and  specific  analyt- 
ical methodology  for  the  determination  of  the  po- 
lycyclic  aromatic  hydrocarbon  (PAH)  content  of 
aqueous  samples  is  critical  to  studies  defining  the 
discharge,  distribution,  persistence,  and  fate  of 
PAHs  in  the  aqueous  environment.  Multicompon- 
ent  PAH  analysis  methods  developed  in  this  labo- 
ratory for  freshwater  streams  and  rivers  and  the 
application  of  these  methods  to  samples  from  the 
aqueous  environment  around  a  coal  coking  plant 
are  discussed.  (See  also  W87-06871)  (Author's  ab- 
stract) 
W87-06885 


COMPARISON  OF  ANALYTICAL  METHODS 
FOR  PHENOLS,  CYANIDE,  AND  SULFATE  AS 
APPLIED  TO  GROUNDWATER  SAMPLES 
FROM  UNDERGROUND  COAL  GASIFICA- 
TION SITES, 

Lawrence  Livermore  National  Lab.,  CA. 
F.  T.  Wang. 

IN:  Analysis  of  Waters  Associated  with  Alterna- 
tive Fuel  Production,  A  Symposium  sponsored  by 
ASTM  Committee  D-19  on  Water,  Pittsburgh, 
PA,  June  4-5,  1979.  1981.  p  179-184,  1  fig,  2  tab,  9 
ref. 

Descriptors:  'Comparison  studies,  'Phenols,  'Cya- 
nide, 'Sulfates,  'Pollutant  identification,  'Ground- 
water pollution,  'Sample  preservation,  Sample 
preparation,  Water  quality  control,  Chemical  anal- 
ysis, Field  tests,  Analytical  methods. 

Groundwater  samples,  obtained  near  two  under- 
ground coal  gasification  experiment  sites,  were 
analyzed  for  phenols,  cyanide,  and  sulfate.  The 
samples  were  analyzed  in  the  field;  they  were  also 
preserved  and  sent  to  remote  laboratories  for  anal- 
ysis. Comparisons  of  the  results  have  shown  that 
the  agreement  between  laboratory  and  field  analy- 
ses is  fairly  good.  This  indicates  that  the  methods 
of  preservation  are  effective  for  these  types  of 
groundwater  samples  and  that  field  analysis  gives 
reliable  information.  (See  also  W87-06871)  (Au- 
thor's abstract) 
W87-06886 

ANALYSIS  OF  LEACHATES  FROM  SELECT- 
ED FOSSIL  ENERGY  WASTES  FOR  CERTAIN 
EPA  CRITERIA  POLLUTANTS, 

Engineering-Science,  Fairfax,  VA. 
W.  P.  Gulledge,  and  W.  C.  Webster. 
IN:  Analysis  of  Waters  Associated  with  Alterna- 
tive Fuel  Production,  A  Symposium  sponsored  by 
ASTM    Committee   D-19   on    Water,    Pittsburgh 
PA,  June  4-5,  1979.  1981.  p  185-194,  6  tab,  8  ref. 
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Descriptors:  'Comparison  studies,  'Analytical 
methods,  'Leachates,  *Solid  wastes,  'Pollutant 
identification,  Industrial  wastewater,  Fuel,  Extrac- 
tion, Sample  preparation,  Heavy  metals. 

Leach  test  results  from  three  extraction  procedures 
are  presented  and  discussed  as  they  relate  to  the 
possible  regulation  of  fossil  energy  wastes  under 
the  Resource  Conservation  and  Recovery  Act. 
Under  the  Phase  II  testing  program  conducted  by 
ASTM  Committee  D-19  on  Water,  through  its 
Subcommittee  D 19. 12  on  Pollution  Potential  of  the 
Leaching  from  Solid  Wastes,  data  were  obtained 
on  the  leachate  characteristics  of  19  fossil  energy 
wastes.  The  data  show  a  wide  variation  in  values 
obtained  by  several  different  laboratories  for  a 
given  waste  and  extraction  procedure.  Using  a 
level  of  ten  times  the  U.S.  Environmental  Protec- 
tion Agency's  Proposed  Interim  Primary  Drinking 
Water  Standards  as  a  basis  for  determining  hazard 
potential,  the  levels  of  heavy  metal  ions  leached 
from  the  fossil  fuel  wastes  tested  occasionally  ex- 
ceeded the  point  of  violation  for  all  three  extrac- 
tion procedures.  (See  also  W87-06871)  (Author's 
abstract) 
W87-06887 


MOBILE  WELLHEAD  ANALYZER  FOR  THE 
DETERMINATION  OF  UNSTABLE  CON- 
STITUENTS IN  OIL-FIELD  WATERS, 

Fort  Detrick,  Frederick,  MD. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-06892 


OFFSHORE  FILTRATION  TESTING  AND 
ANALYSIS  OF  SEAWATER  FOR  OIL-FIELD 

rNJEcnoN, 

Serck  Water  Processing,  Gloucester  (England). 
J  B.  Cappi,  and  H.  R.  Blagden. 
IN:  Water  for  Subsurface  Injection,  Proceedings  of 
the  Second  Symposium  sponsored  by  the  ASTM 
Committee  D-19  on  Water,  Ft.  Lauderdale,  Flori- 
da, January  28-29,  1980.  1981.  p  49-67,  9  fig,  2  tab. 

Descriptors:  'Offshore  platforms,  'Seawater,  'Oil 
fields,  'Injection  water,  'Industrial  water,  'Filtra- 
tion, Water  quality,  Suspended  solids,  'Water  anal- 
ysis, Particle  size,  Process  water. 

A  high  rate  media-type  filter  developed  for  water 
injection  applications  was  tested  on  a  4000  BWPD 
(barrels  of  water  per  day)  pilot  plant  to  gather  data 
on  water  quality  achievable  on  equipment  practical 
for  offshore  oil  production  installations.  The  work 
was  spread  over  13  offshore  locations  around  the 
world  in  seven  different  seas  that  represent  a  wide 
variety  of  water  types,  levels  of  suspended  solids, 
temperatures,  and  depths.  The  test  procedures  and 
analytical  techniques  used  on  these  trials  are  de- 
scribed together  with  the  filtering  characteristics 
of  various  seawaters.  Analysis  included  Coulter 
Counting,  core  testing,  millipore  tests,  gravimetric, 
turbidity,  and  residual  chlorine.  (See  also  W87- 
06888)  (Author's  abstract) 
W87-06893 


VARIOUS  METHODS  USED  IN  EVALUATING 
THE  QUALITY  OF  OIL-FIELD  WATERS  FOR 
SUBSURFACE  INJECTION, 

N.L.  Treating  Chemicals  Lab.,  Houston,  TX. 
L.  N.  Strickland. 

IN:  Water  for  Subsurface  Injection,  Proceedings  of 
the  Second  Symposium  sponsored  by  the  ASTM 
Committee  D-19  on  Water,  Ft.  Lauderdale,  Flori- 
da, January  28-29,  1980.  1981.  p  68-88,  1  fig,  8  tab, 
14  ref. 

Descriptors:    'Water    quality,    'Industrial    water, 
Oil  fields,  'Injection  water,  'Water  analysis,  Cor- 
rosion, Bacteria,  Oxygen,  Suspended  solids,  Filtra- 
tion 

A  variety  of  tests  are  required  in  order  to  deter- 
mine the  quality  of  water  in  subsurface  injection 
operations.  Water  analyses,  scaling  tendancies, 
compatibility  of  mixed  waters,  residual  hydrocar- 
bon content,  oxygen  content,  presence  of  bacteria, 
corrosion  resulting  from  the  water(s),  and  the  type 
and  quantity  of  suspended  solids  must  be  deter- 
mined in  order  to  evaluate  the  water  quality  for 


subsurface  injection.  Most  of  the  tests  must  be 
conducted  in  the  field  with  some  additional  tests 
conducted  in  the  laboratory.  A  well-designed  and 
conscientiously-operated  handling  system  that  pro- 
vides high  quality  water  can  pay  for  itself  in  water- 
flooded  operations  by  keeping  'down  time'  to  a 
minimum  and  the  water  injection  volume  at  a 
maximum.  With  the  maximum  volume  of  water 
injected,  more  oil  will  be  recovered  in  a  shorter 
period  of  time,  making  a  waterflood  more  profita- 
ble. High  quality  water  injected  into  disposal  wells 
assures  minimal  operational  problems  and  reduced 
cost  of  operation  due  to  fewer  workovers  or  less 
frequent  back-washing,  or  acidizing  of  the  disposal 
wells.  (See  also  W87-06888)  (Lantz-PTT) 
W87-06894 


MONITORING  ACROLEIN  IN  NATURALLY 
OCCURRING  SYSTEMS, 

Magna  Corp.,  Santa  Fe  Springs,  CA. 
C.  L.  Kissel,  J.  L.  Brady,  A.  M.  Guerra,  M.  J. 
Meshishnek,  and  B.  A.  Rockie. 
IN:  Water  for  Subsurface  Injection,  Proceedings  of 
the  Second  Symposium  sponsored  by  the  ASTM 
Committee  D-19  on  Water,  Ft.  Lauderdale,  Flori- 
da, January  28-29,  1980.  1981.  p  102-116,  5  fig,  6 
tab,  22  ref. 

Descriptors:  'Monitoring,  'Biocides,  'Water  anal- 
ysis, 'Acrolein,  Sulfides,  Chemical  analysis,  Water 
quality,  Polarography,  Spectroscopy,  Pollutant 
identification. 

Acrolein  is  an  important  biocide  and  sulfide  scav- 
enger for  oil  field  systems.  Acrolein  monitoring 
procedures  usually  involve  both  concentration  and 
performance  determinations.  These  procedures  can 
provide  useful  information  only  when  meaningful 
methods  are  employed.  Acrolein  concentrations 
may  be  determined  analytically  by  derivatization 
methods  such  as  m-aminophenol  fluorescence  and 
dinitrophenylhydrazine  colorimetry.  Derivatiza- 
tion methods  can  be  used  only  in  special  situations 
because  numerous  interferences  are  usually 
present.  Direct  analytical  methods  such  as  ultra- 
violet spectroscopy  and  differential  pulse  polarog- 
raphy are  generally  more  useful.  An  analytical 
method  should  be  used  only  after  careful  studies 
have  shown  it  to  be  reliable,  suitable,  and  parallel 
to  the  desired  performance  in  the  given  applica- 
tion. In  most  cases,  monitoring  acrolein  is  best 
done  by  determining  its  performance  in  each  spe- 
cific application.  When  used  as  a  biocide,  acrolein 
is  more  accurately  evaluated  by  standard  Ameri- 
can Petroleum  Institute  (API)  procedures  than  by 
present  adenosinetriphosphate  (ATP)  methods. 
Growth  in  aerobic  plates  and  anaerobic  culture 
tubes  is  normally  absent  at  typical  use  concentra- 
tions even  though  ATP  readings  generally  register 
low  kills.  Acrolein  appears  to  alter  the  mechanism 
of  light  emission  by  ATP.  When  used  to  scavenge 
sulfides,  acrolein  performance  is  best  evaluated  by 
a  sulfide  specific  ion  electrode,  because  results  can 
be  misleading  when  determined  by  lead  or  methyl- 
ene blue  colorimetry.  This  conclusion  was  ob- 
tained when  colorimetric  methods  were  compared 
with  the  data  from  sulfide  specific  ion  electrode 
determinations  calibrated  against  lead  perchlorate 
titrations.  (Seealso  W87-06888)  (Author's  abstract) 
W87-06896 


VALIDATION  AND  PREDICTABILITY  OF 
LABORATORY  METHODS  FOR  ASSESSING 
THE  FATE  AND  EFFECTS  OF  CONTAMI- 
NANTS IN  AQUATIC  ECOSYSTEMS. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-06912 


EXPERIMENTAL  PONDS  FOR  EVALUATING 
BIOASSAY  PREDICTIONS, 

Kansas  Univ.,  Lawrence.   Experimental  and  Ap- 
plied Ecology  Program. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-06919 


COMPARISON      OF      LABORATORY      AND 
FIELD  ASSESSMENT  OF  FLUORENE  -  PART 


I:  EFFECTS  OF  FLUORENE  ON  THE  SURVIV- 
AL, GROWTH,  REPRODUCTION,  AND  BE- 
HAVIOR OF  AQUATIC  ORGANISMS  IN  LAB- 
ORATORY TESTS, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-06921 


COMPARISON  OF  LABORATORY  AND 
FIELD  ASSESSMENT  OF  FLUORENE  -  PART 
II:  EFFECTS  ON  THE  ECOLOGICAL  STRUC- 
TURE AND  FUNCTION  OF  EXPERIMENTAL 
POND  ECOSYSTEMS, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-06922 


MANUAL  OF  ANALYTICAL  METHODS  FOR 
WASTEWATERS  (OIL  SHALE  RETORT 
WATERS). 

California  Univ.,  Berkeley.  Lawrence  Berkeley 
Lab. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia.  22161,  as 
DE84015967.  Price  codes:  A12  in  paper  copy, 
AOl  in  microfiche.  Lawrence  Berkeley  Laborato- 
ry Report  LBL- 17421,  May  1984.  249  p.  Edited  by 
Christian  Gaaei  Daughton.  DOE  Contract  DE- 
AC03-76SFOO098. 

Descriptors:  'Water  analysis,  'Analytical  methods, 
'Wastewater,  'Oil  shale,  'Wastewater  analysis,  In- 
dustrial wastewater,  Chemical  analysis,  Nitrogen, 
Carbon,  Ammonia,  Biomass,  Chemical  oxygen 
demand,  Fractionation. 

This  manual  of  methods  was  developed  for  the 
routine  chemical  analysis  of  various  water  quality 
criteria.  Each  method  is  specifically  adapted  for 
application  to  the  highly  complex  sample  matrices 
of  aqueous  wastes  that  are  generated  by  the  pyro- 
lytic  production  of  shale  oil.  These  methods  have 
evolved  from  specific  needs  of  the  LBL-SEEHRL 
Oil  Shale  Project  for  the  study  waste  treatment. 
Although  the  methods  have  been  developed  specif- 
ically for  oil  shale  wastewaters,  the  stringent  re- 
quirements imposed  by  these  sample  matrices 
would  probably  allow  for  the  successful  direct 
application  of  these  methods  to  other  aqueous 
waste  samples;  the  major  limitation  would  be  that 
of  insufficient  lower  detection  limits,  because  oil 
shale  wastewaters  commonly  require  methods  with 
wide  linear  dynamic  ranges.  Discussions  of  theory, 
literature  review,  methods  comparisons,  validation 
and  precision  data,  and  detailed  operator  protocols 
are  presented  for  each  of  the  methods,  including: 
quantitation  of  organic  and  inorganic  carbon,  am- 
monia, organic  nitrogen,  total  nitrogen,  chemical 
oxygen  demand,  and  microbial  biomass.  Methods 
are  also  presented  for  simple  and  rapid  fractiona- 
tion of  organic  carbon  (also  used  for  quantifying 
oil  and  grease)  and  for  separating  ammonia  from 
organic  nitrogen  (for  organic  nitrogen  analysis). 
Some  of  the  protocols  are  routine  standard  meth- 
odologies that  have  been  validated  for  oil  shale 
process  wastewaters,  while  others  are  modified 
standard  methods  or  totally  new  approaches.  The 
question  of  accuracy  has  not  been  fully  addressed 
in  these  chapters  because  it  is  a  tremendously 
complex  issue.  (See  also  W87-06930  thru  W87- 
06936)  (Lantz-PTT) 
W87-06929 


RAPID  FRACTIONATION  OF  OIL  SHALE 
WASTEWATERS  BY  REVERSE-PHASE  PARTI- 
TIONING, 

California    Univ.,    Berkeley.    Lawrence    Berkeley 

Lab. 

C.  G.  Daughton,  B.  M.  Jones,  and  R.  H.  Sakaji. 

IN:     A     Manual     of    Analytical     Methods     for 

Wastewaters  (Oil  Shale  Retort  Waters),  Lawrence 

Berkeley    Laboratory    Report    LBL- 17421,    May 

1984.  p  1-25,  3  fig,  4  tab,  27  ref. 

Descriptors:  'Analytical  methods,  'Water  analysis, 
'Pollutant  identification,  'Oil  shale,  'Chemical 
analysis,  'Wastewater  analysis,  'Chromatography, 
Organic  compounds,  Organic  carbon.  Chemical 
oxygen  demand.  Hydrocarbons,  Spectral  analysis. 
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A  simple  and  rapid  method  is  described  for  quanti- 
fying polar  and  nonpolar  organic  solutes  as  bulk, 
colligative  properties  of  complex  oil  shale  process 
wastewaters.  These  two  classes  are  separated  by 
reverse-phase  chromatographic  partitioning,  using 
a  stationary  phase  of  octadecylsilyl-bonded  silica. 
Unretained    organic    solutes    in    the    fractionated, 
aqueous  effluent  are  classified  as  belonging  to  the 
hydrophilic  fraction  (HpF);  these  solutes  contain 
polar  functional  groups.  Those  that  are  retained 
belong  to  the  lipophilic  fraction  (LpF);  these  so- 
lutes contain  few  polar  functionalities  and  are  elu- 
table  with  organic  solvents.  Nonspecific,  coligative 
measurements   such    as   total   organic   carbon   or 
chemical  oxygen  demand  can  be  used  to  quantitate 
the  organic  solutes  directly  (in  the  HpF)  or  indi- 
rectly,   by    difference    (in    the    LpF).    For    nine 
wastewaters  from  oil  shale  retorting  processes,  the 
proportion  of  organic  carbon  in  the  HpF  ranged 
from  less  than  20%  to  more  than  80%.  This  re- 
verse-phase fractionation  (RPF)  method  also  can 
be  applied  to  the  quantitation  of  'oil  and  grease' 
and   aliphatic   (true)  oil   in  aqueous   wastes.   The 
compounds  in  the  retained  LpF  can  be  eluted  with 
Freon  113,  and  the  infrared  (IR)  absorbance  of  the 
asymmetric  methylene  C-H  stretch  at  2930/cm  can 
be  determined  and  compared  with  that  of  oil  stand- 
ards as  a  measure  of  'oil  and  grease';  if  the  Freon 
eluent    is    passed    over    normal-phase    silica,    the 
'greases'   are   removed,   and   the   true   oil   in   the 
effluent  can  be  quantified.  Values  for  oil  and  grease 
(dissolved)  ranged  from  56  to  448  mg/L  for  seven 
waters  when  quantified  as  mineral  oil  by  IR.  (See 
W87-06929)  (Author's  abstract) 
W87-06930 


SEPARATION  OF  AMMONIA  FROM  ORGAN- 
IC NITROGEN  USING  TUBULAR  MICROPOR- 
OUS  POLYTETRAFLUOROETHENE  MEM- 
BRANES: NONOSMOTIC  DISSOLVED-GAS 
DIALYSIS,  „    ,    , 

California  Univ.,  Berkeley.  Lawrence  Berkeley 
Lab. 

C.  G.  Daughton,  and  R.  H.  Sakaji. 
IN:     A     Manual     of     Analytical     Methods     for 
Wastewaters  (Oil  Shale  Retort  Waters),  Lawrence 
Berkeley    Laboratory    Report    LBL- 17421,    May 
1984.  p  26-51,  7  fig,  1  tab,  20  ref. 

Descriptors:  *Water  analysis,  'Analytical  methods, 
♦Sample  preparation,  'Ammonia,  'Organic  nitro- 
gen, 'Membrane  processes,  'Dialysis,  'Pollutant 
identification,  'Wastewater  analysis,  Organic  com- 
pounds, Hydrogen  ion  concentration,  Polytetra- 
fluoroethene,  Sulfuric  acid,  Osmosis. 


CARBON  ANALYSIS:  UV-PEROXYDISUL- 
FATE  OR  HIGH-TEMPERATURE  OXIDATION 
COUPLED  WITH  COULOMETRIC  TITRA- 
TION, „    ,    , 

California    Univ.,    Berkeley.    Lawrence    Berkeley 

Lab. 

G.  W.  Langlois,  B.  M.  Jones,  R.  H.  Sakaji,  and  C. 

G.  Daughton. 

IN:     A     Manual     of     Analytical     Methods     tor 

Wastewaters  (Oil  Shale  Retort  Waters),  Lawrence 

Berkeley    Laboratory    Report    LBL- 17421,    May 

1984.   p   52-105,   7   fig,  4  tab,  48   ref,   2  append. 

Descriptors:  'Water  analysis,  'Analytical  methods, 
•Carbon,  'Chemical  analysis,  'Coulometry,  'Ti- 
tration, 'Wastewater  analysis,  Ultraviolet  radi- 
ation, Photochemistry,  Organic  carbon,  Nitrogen, 
Dissolved  carbon,  Oil  shale. 

Wastewaters  from  the  production  of  synfuels,  in 
particular  oil  shale  retort  waters,  present  several 
major  problems  to  various  instrument  configura- 
tions designed  for  carbon  analysis.  A  carbon  ana- 
lyzer was  fabricated  from  commercially  available 
oxidation   and   detection   units.   Carbon   oxidation 
occurred  in  an  ultraviolet  (UV)  photochemical  re- 
actor  using  acid   peroxydisulfate   as  a  source  of 
oxidant;  quantitation  of  the  evolved  carbon  dioxide 
was  accomplished  with  an  automatic  coulometric 
titrator.  This  new  design  eliminated  the  problems 
of  (i)  instrument  downtime  caused  by  fouling  of 
high-temperature  combustion  catalysts  and  corro- 
sion of  furnace  combustion  tubes,  (ii)  limited  linear 
dynamic   range   and   upper   detection   limit   (viz., 
infrared  detection),  and  (iii)  frequent  detector  cali- 
bration (viz.,  infrared  and  flame  ionization  detec- 
tion).    The     UV-persulfate/coulometric     titration 
carbon  analyzer  was  compared  statistically  with  a 
high-temperature  combustion  system  that  is  suita- 
ble  for   use   with   an   ASTM   method   of  carbon 
analysis.  The  basis  of  the  comparison  was:  (i)  the 
accuracy  and  precision  of  recovery  of  total  dis- 
solved   carbon    (TDC)    and    dissolved    organic 
carbon  (DOC)  for  individual  nitrogen  heterocy- 
cles,  which  were  of  primary  interest  because  of 
their  preponderance  in  oil  shale  process  waters  and 
their    reported    resistance    to    certain    oxidation 
method,  and  (ii)  the  precision  of  TDC  and  DOC 
determinations      for      nine      oil      shale      process 
wastewaters.    Several    quantitative   considerations 
are  discussed  for  both  analyzers,  including  ease  of 
operation,  instrument  downtime,  and  maintenance 
costs.   (See  also  W87-06929)  (Author's  abstract) 
W87-06932 


method,  when  automated,  was  superior  for  preci- 
sion. Gas-sensing  electrodes  from  two  manufactur- 
ers proved  to  be  extremely  unreliable  even  though 
they  could  possibly  provide  the  fastest  and  easiest 
means  of  quantitation.  Ammonia-sensing  electrodes 
generate  unstable  response  curves  in  oil  shale 
retort  waters,  probably  because  their  membranes 
become  easily  fouled  and  because  surfactants  (e.g., 
fatty  acids)  increase  the  membrane  permeability  to 
other  interfering  solutes.  One  electrode  gave  ex- 
tremely stable  readings  in  standard  solutions,  ex- 
hibited severe  drift  when  immersed  in  oil  shale 
wastewater  samples,  and  subsequently  failed  to 
produce  stable  readings  when  reimmersed  in  stand- 
ard solutions.  Changes  in  the  slope  of  the  response 
curve  made  frequent  recalibration  prohibitively 
time  consuming.  (See  also  W87-06929)  (Lantz- 
PTT) 
W87-06933 


A  simple  and  rapid  method  is  described  for  phys- 
ically separating  dissolved  ammonia  from  organic 
nitrogen  in  complex  wastewater  samples,  in  par- 
ticular oil  shale  process  waters.  This  separation 
method  has  utility  in  directly  quantifying  organic 
nitrogen  by  nonspecific   methods  that  ordinarily 
can  only  detect  total  nitrogen.  The  sample  is  buf- 
fered with  a  sodium  carbonate  solution  to  a  pH  of 
10.5.  This  deprotonates  the  ammonium  ion  to  dis- 
solved ammonia  gas,  while  many  nitrogen  hetero- 
cycles  and  aromatic  and  aliphatic  amines  remain 
nonvolatile  because  they  either  have  vapor  pres- 
sures lower  than  ammonia,  high  solubilities  in  the 
aqueous  phases  or  remain  protonated.  The  sample 
is  introduced  into  a  tubular  microporous  polytetra- 
fluoroethene  (Teflon)  membrane.  The  ends  of  the 
tubing  are  sealed,  and  the  membrane  is  immersed 
in  a  IN  sulfuric  acid  bath.  The  tubular  membrane 
is  extremely  permeable  to  gases,  but  since  it  is 
hydrophobic,  liquid  water  and  associated  nonvola- 
tile solutes  cannot  permeate.  The  diffusion  of  am- 
monia is  driven  by  the  concentration  gradient  that 
is  maintained  across  the  membrane  by  absorbing 
the   permeated   ammonia   into   the   acid   solution, 
where  it  is  protonated  to  give  ammonium  ion  The 
method  is  analogous  to  dialysis,  but  differs  in  that 
osmosis  of  liquid  water  does  not  occur;  it  is  re- 
ferred to  as  nonosmotic  dissolved-gas  dialysis.  The 
dialyzed  sample  can   then   be  analyzed   for  total 
nitrogen  by  a  nonselective,  rapid  method  such  as 
combustion/chemilumineseence.    The    result    is   a 
direct  and  rapid  estimate  of  organic  nitrogen  if  the 
sample  contains  sufficiently  low  concentrations  of 
nonvolatile    inorganic    nitrogen.    (See   also    W87- 
06929)  (Author's  abstract) 
W87-06931 


AMMONIA:  COLORIMETRIC  AND  TITRIME- 
TRIC  QUANTITATION, 

California  Univ.,  Berkeley.  Lawrence  Berkeley 
Lab. 

C.  G.  Daughton,  J.  Cantor,  B.  M.  Jones,  and  R.  H. 
Sakaji.  . 

IN:  A  Manual  of  Analytical  Methods  tor 
Wastewaters  (Oil  Shale  Retort  Waters),  Lawrence 
Berkeley  Laboratory  Report  LBL- 17421,  May 
1984.  p  106-130,  3  tab,  18  ref,  append. 

Descriptors:  'Analytical  methods,  'Pollutant  iden- 
tification, 'Ammonia,  'Colorimetry,  'Titration, 
'Quantitative  analysis,  'Wastewater  analysis,  Ions, 
Electrodes,  Measuring  instruments,  Chromatogra- 
phy, Chemical  analysis,  Oil  shale. 

In  this  report,  ammonia  is  used  as  a  colligative 
term  for  both  of  the  ammoniac  species,  ammonia 
and  ammonium  ion.  Only  three  approaches  are 
available  to  a  routine  wet-chemistry  laboratory  for 
quantitating  these  species  as  total  ammonia:  (1) 
colorimetry,  (2)  titrimetry,  and  (3)  direct  ammonia- 
selective  electrode;  other,  less  routine  methods, 
include  ion  chromatography,  gas-liquid  chroma- 
tography, combustion/chemilumineseence,  diffu- 
sion/UV  absorbance,  and  highly  specific  enzymat- 
ic assays;  three  of  these  methods  (ammonia  elec- 
trode, ion  chromatography,  and  gas  diffusion) 
never  evaluated  for  retort  waters.  Methods  that 
employ  the  routine  approaches  are  numerous,  and 
most  of  them  give  excellent  results  for  particular 
sample  matrices.  These  three  routine  methods  were 
extensively  evaluated  for  oil  shale  wastewaters. 
Methods  for  colorimetry  and  acidimetric  titrimetry 
proved  comparable  for  'accuracy'.  Although  both 
methods  were  very   reproducible,  the  titrimetric 


NITROGEN:  KJELDAHL  AND  COMBUSTION/ 
CHEMILUMINESCENCE, 

California   Univ.,    Berkeley.    Lawrence    Berkeley 

Lab. 

B.  M.  Jones,  G.  J.  Harris,  and  C.  G.  Daughton. 

IN:     A     Manual     of    Analytical     Methods     for 

Wastewaters  (Oil  Shale  Retort  Waters),  Lawrence 

Berkeley    Laboratory    Report    LBL- 17421,    May 

1984.  p  131-199,  6  fig,  7  tab,  60  ref,  5  append. 

Descriptors:  'Analytical  methods,  'Nitrogen, 
•Wastewater  analysis,  'Kjeldahl  procedure,  'Che- 
miluminescence,  'Combustion,  Oil  shale,  Organic 
compounds,  Pollutant  identification,  Fractionation, 
Dialysis,  Chemical  analysis. 

Wastewaters  from  the  recovery  of  shale  oil  are 
highly  contaminated;  organic  nitrogen  compounds 
(i.e.,  nitrogenous  heterocycles  and  aromatic 
amines)  have  been  postulated  as  responsible  for  a 
large  portion  of  the  biorefractory  solutes.  Total 
Kjeldahl  nitrogen  and  organic  Kjeldahl  nitrogen, 
the  standard  methods  for  quantifying  nitrogen  in 
agricultural  and  biological  wastewaters,  are  ex- 
tremely time-consuming  procedures,  and  nitroge- 
nous heterocycles  are  notoriously  resistant  to  the 
Kjeldahl  digestion  step.  Total  nitrogen  (TN)  as 
determined  by  combustion  at  1 100  C  followed  by 
excitation  of  the  by-products  with  ozone  to  an 
electronically  excited  species  (N02)  and  chemilu- 
minescent  detection,  was  demonstrated  to  recover 
a  wide  range  of  nitrogenous  heterocycles.  There 
was  no  statistically  significant  difference  between 
TKN  and  TN  for  nine  oil  shale  wastewaters.  Two 
novel  techniques  (reverse-phase  fractionation  and 
nonosmotic  dialysis)  for  the  separation  of  ammonia 
from  the  sample  matrix  were  evaluated  for  their 
ability  to  broaden  the  scope  of  C/CL  analysis. 
Total  nitrogen  values  for  either  the  RPF  nonpolar 
fraction  or  the  dialyzed  portion  of  oil  shale 
wastewaters  revealed  that  these  methods  of  solute 
separation  followed  by  analysis  with  C/CL  may  be 
the  most  rapid  methods  available  for  directly  esti- 
mating organic  nitrogen.  These  methods  yield  ni- 
trogen values  comparable  with  those  for  organic 
Kjeldahl  nitrogen.  (See  also  W87-06929)  (Lantz- 
PTT) 
W87-06934 

CHEMICAL  OXYGEN  DEMAND  (COD):  COL- 
ORIMETRIC AND  TITRIMETRIC  QUANTITA- 
TION' „    ,    ■ 

California   Univ.,    Berkeley.    Lawrence    Berkeley 

Lab. 

B.  M.  Jones,  R.  H.  Sakaji,  and  C.  G.  Daughton. 
IN      A     Manual     of    Analytical     Methods     for 
Wastewaters  (Oil  Shale  Retort  Waters),  Lawrence 
Berkeley    Laboratory    Report    LBL- 17421,    May 
1984.  p  200-233,  3  fig,  7  tab,  19  ref. 

Descriptors:  'Water  analysis,  'Analytical  methods, 
♦Wastewater  analysis,  'Chemical  oxygen  demand, 
'Colorimetry,  'Titration,  Oil  shale,  Industna 
wastewater,  Analysis  of  variance,  Mathematical 
analysis,  Organic  compounds,  Comparison  studies 

Two  methods  (macro-titrimetric  and  micro-colori 
metric)  are  compared  for  the  determination  o 
COD  in  oil  shale  process  waters.  The  results  frorr 
nine  oil  shale  wastewaters  and  from  a  compositi 
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sample  (comprising  equal  volumes  of  each  water) 
showed  that  both  methods  are  very  precise.  The 
precision  of  the  macro-titrimetric  method,  howev- 
er, was  superior  to  the  micro-colorimetric  method. 
The  results  from  a  two-way  analysis  of  variance 
(anova)  on  log-transformed  data  showed  that  there 
was  no  significant  difference  between  COD  meth- 
ods. The  anova  data  also  indicated  that  there  was 
no  significant  interaction  between  methods  and 
waters.  Although  it  has  been  hypothesized  in  the 
literature  that  sealed-tube  digestion  methods  have 
improved  COD  recovery  because  of  the  capture  of 
volatile  compounds  that  would  be  lost  during  re- 
fluxing,  the  statistical  analysis  of  the  comparison 
study  data  did  not  reflect  any  difference  between 
the  two  methods  for  oil  shale  process  waters.  The 
accuracy  of  the  two  COD  procedures  was  assessed 
for  high  (192.7  mg/L)  and  low  (10.4  mg/L)  EPA 
quality  control  standards.  For  the  titrimetric 
method,  the  recoveries  were  within  4%  of  the 
theoretical  COD  and  within  1  %  of  the  empirical 
value  reported  by  EPA.  The  relative  standard 
deviations  (rsd  values)  for  five  replicates  were 
2.4%  and  5.7%  for  the  high  and  low  samples, 
respectively.  For  the  colorimetric  method,  the  re- 
coveries were  within  5%  of  the  theoretical  COD 
and  within  1%  of  the  empirical  value  reported  by 
EPA  (rsd  =  13.9%)  for  the  high  range  standard. 
The  colorimetric  procedure  was  inaccurate  and 
imprecise  for  the  low  range  standard.  The  accura- 
cy of  COD  values  is  impossible  to  validate  for  a 
complex  matrix  such  as  oil  shale  process  water; 
each  wastewater  is  an  unknown  mixture  of  hun- 
dreds of  organic  compounds  each  of  which  maybe 
oxidized  by  a  COD  method  to  various  degrees. 
The  incomplete  recovery  of  a  spike  of  an  easily 
mineralized  organic  compound,  such  as  potassium 
hydrogen  phthalate,  from  a  waste  gives  an  indica- 
tion of  matrix  effects.  (See  also  W87-06929) 
(Lantz-PTT) 
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MICROBIAL  BIOMASS:  QUANTITATION  AS 
PROTEIN, 

California   Univ.,    Berkeley.    Lawrence    Berkeley 

Lab. 

C  G.  Daughton,  B.  M.  Jones,  and  R.  H.  Sakaji. 

IN:    A     Manual     of    Analytical     Methods     for 

Wastewaters  (Oil  Shale  Retort  Waters),  Lawrence 

Berkeley    Laboratory    Report    LBL- 17421,    May 

1984.  p  234-247,  6  fig,  15  ref. 

Descriptors:  *Water  analysis,  *Analytical  methods, 
•Wastewater  analysis,  *Biomass,  *Microbiological 
studies,  *Proteins,  Turbidity,  Dry  cell  mass,  Oil 
shale,  Industrial  wastewater,  Bacteria,  Mathemati- 
cal studies,  Sample  preparation. 

The  quantitation  of  microbial  growth  is  necessary 
for  the  accurate  assessment  of  biological  waste 
treatment  performance  and  is  essential  for  execu- 
tion of  valid  biodegradation  experiments.  The  in- 
crease in  biomass  at  stationary  phases  is  an  indirect 
measure  of  organic  solute  degradation;  biomass 
determinations  therefore  can  be  used  to  validate 
the  actual  solute  removal  values  that  are  deter- 
mined by  other  means.  Values  for  solute  removal 
and  biomass  production  can  then  be  used  to  calcu- 
late growth  yields.  Oil  shale  process  wastewaters 
have  several  characteristics  that  preclude  the  facile 
measurement  of  microbial  biomass  by  the  more 
often  used  methods  such  as  dry  cell  mass,  turbidi- 
y.  or  protein.  Dry  cell  mass  is  usually  measured 
after  collection  of  cells  on  membrane-  or  glass- 
fiber  filters  or  after  centrifugation  and  separation 
of  the  cells  from  the  supernatant  fluid.  Turbidity,  a 
measure  of  the  light-scattering  properties  of  a  mix- 
ture, is  commonly  used  as  a  measure  of  suspended 
solids.  Cellular  material  is  easily  quantitated  by 
measurement  of  turbidity  when  the  suspended  cells 
are  dispersed,  but  not  when  they  are  flocculent. 
The  regressions  of  protein  vs.  relative  bacterial 
concentration,  dry  mass,  VSS,  turbidity  as  absor- 
bance,  and  nephelometric  turbidity,  had  r-squared 
values  of  0.996,  0.976,  0.978,  0.995,  and  0.984.  An 
excellent  correlation  of  protein  with  relative  bacte- 
rial concentration  demonstrated  that  protein  accu- 
rately reflected  biomass  concentration.  Since  pro- 
tein concentration  was  shown  to  be  linearly  corre- 
cted with  bacterial  concentration,  deviations  from 
linearity  for  the  other  regressions  must  have  result- 
ed  from   nonlinearity    of  the    alternate    method. 


These  deviations  probably  resulted  from  volatile 
abiotic  particulates,  inadequacies  of  gravimetric 
analysis,  and  secondary  light  scattering.  Turbidity 
as  absorbance  yielded  excellent  results,  but  its  use 
as  a  routine  tool  is  limited  because  each  sample 
must  be  zeroed  against  its  own  filtrate  necessitating 
excessive  sample  consumption  and  preparation 
(See  also  W87-06929)  (Lantz-PTT) 
W87-06936 


LEACHING  EXPERIMENTS  ON  COAL  PREP- 
ARATION WASTES:  COMPARISONS  OF  THE 
EPA  EXTRACTION  PROCEDURE  WITH 
OTHER  METHODS, 

Los  Alamos  National  Lab.,  NM. 

For  primary  bibliographic  entry  see  Field  5E. 
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DEVELOPMENT  OF  A  MODIFIED  ELUTRI- 
ATE TEST  FOR  ESTIMATING  THE  QUALITY 
OF  EFFLUENT  FROM  CONFINED  DREDGED 
MATERIAL  DISPOSAL  AREAS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

M.  R.  Palermo. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161.  Technical  Report 

D-86-4,  August  1986.  Final  Report.  50  p,  30  fig,  20 

tab,  104  ref,  append. 

Descriptors:  *Analytical  methods,  *Effluents, 
*Waste  disposal,  'Disposal  sites,  *Dredging, 
Chemical  analysis,  Elutriate,  Water  quality  con- 
trol, Path  of  pollutants,  Water  quality,  Simulation 
analysis,  Prediction. 

The  quality  of  effluent  discharged  from  confined 
dredged  material  disposal  areas  is  an  environmen- 
tal concern  when  the  sediments  to  be  dredged  are 
contaminated.  This  report  describes  the  develop- 
ment of  a  modified  elutriate  test  procedure  for 
prediction  of  the  quality  of  effluent  from  confined 
dredged  material  disposal  areas.  The  test  was  de- 
veloped to  simulate  the  physicochemical  condi- 
tions in  confined  disposal  areas  which  would  effect 
the  release  of  contaminants.  The  test  development 
included  experiments  comparing  suspended  solids 
and  particle  grain-size  distributions  for  test  vessel 
selection.  Factorial  experiments  were  then  con- 
ducted to  select  appropriate  test  factors  for  simu- 
lating the  oxidizing  conditions  and  retention  times 
present  in  confined  disposal  areas.  Limited  field 
evaluations  of  effluent  water  quality  were  com- 
pared with  the  laboratory  data.  The  test  was  found 
to  adequately  predict  the  dissolved  concentration 
of  contaminants  and  the  fractions  of  contaminants 
associated  with  the  suspended  solids  in  the  effluent. 
(Author's  abstract) 
W87-07028 


EVALUATION  OF  A  TEFLON  HELIX  LIQUID- 
LIQUID  EXTRACTOR  FOR  CONCENTRA- 
TION OF  TRACE  ORGANICS  FROM  WATER 
INTO  METHYLENE  CHLORIDE, 

Drexel   Univ.,    Philadelphia,    PA.    Environmental 

Studies  Inst. 

R.  J.  Baker,  J.  Gibs,  A.  K.  Meng,  and  I.  H.  Suffet. 

Water  Research  WATRAG,  Vol.  21,  No.  2,  p  179- 

190,  February  1987.  5  fig,  9  tab,  16  ref.  EPA  Grant 

CR810484-01-0. 

Descriptors:  *Liquid-liquid  extraction,  *Measuring 
instruments,  'Sample  preparation,  'Analytical 
methods,  'Methylene  chloride,  'Organic  com- 
pounds, Performance  evaluation,  Solutions, 
Teflon,  Extraction. 

A  continuous  liquid-liquid  extraction  system 
(CLLE)  for  concentrating  trace  organics  from 
water  into  methylene  chloride  for  analysis  was 
designed,  built  and  evaluated.  The  CLLE  uses 
Teflon  coils  for  phase  contact  and  gravity  phase 
separation.  The  system  includes  a  self-contained 
excess  solvent  distillation  chamber,  so  the  methyl- 
ene chloride  is  recovered  and  recycled.  A  90  1. 
Milli-Q  water  blank  was  run  on  the  system.  The 
CLLE  extract  was  concentrated  to  4  ml  by  Ku- 
derna-Danish  distillation,  giving  a  22,500:1  concen- 
tration ratio.  Aqueous  mixtures  of  organic  com- 
pounds were  used  as  test  probes  to  evaluate  the 


CLLE.  Recovery  values  were  determined  for 
these  compounds  using  CLLE  and  batch  LLE 
(separatory  funnel  liquid-liquid  extraction),  and 
CLLE  recoveries  were  found  to  be  similar  to  those 
of  batch  LLE.  Several  statistical  methods  were 
applied  to  the  data.  For  9  of  the  12  compounds  that 
could  be  evaluated  statistically,  recoveries  of  1  and 
12.5  1.  aqueous  samples  extracted  by  CLLE  were 
found  to  be  equivalent  to  1  liter  batch  LLE  recov- 
ery values.  The  units  are  portable,  and  are  current- 
ly in  service  sampling  raw  and  treated  water  at 
locations  in  the  northeastern  United  States.  (Au- 
thor's abstract) 
W87-07053 


COEFFICIENT  OF  COMMUNITY  LOSS  TO 
ASSESS  DETRIMENTAL  CHANGE  IN  AQUAT- 
IC COMMUNITIES, 

Maine  Dept.  of  Environmental  Protection,  Augus- 
ta. 

For  primary  bibliographic  entry  see  Field  5E. 
W87-07058 


DETOXIFICATION  OF  CHLORINE  DIOXIDE 
(CL02)  BY  ASCORBIC  ACID  IN  AQUEOUS  SO- 
LUTIONS: ESR  STUDIES, 

National    Inst,    of   Radiological    Sciences,    Chiba 

(Japan). 

For  primary  bibliographic  entry  see  Field  5F. 
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STUDIES  IN  THE  RATIO  TOTAL  MERCURY/ 
METHYLMERCURY  IN  THE  AQUATIC  FOOD 
CHAIN, 

Kernforschungsanlage  Juelich  G.m.b.H.  (Germa- 
ny, F.R.). 

K.  May,  M.  Stoeppler,  and  K.  Reisinger. 
Toxicological     and      Environmental      Chemistry 
TXECBP,  Vol.   13,  No.  3/4,  p  153-159,  January 
1987.  1  fig,  1  tab,  10  ref. 

Descriptors:  'Path  of  pollutants,  'Analytical  meth- 
ods, 'Pollutant  identification,  'Mercury,  'Methyl- 
mercury,  'Detection  limits,  'Food  chains,  Algae, 
Mussels,  Mercury  compounds,  Tissue  analysis, 
Fish. 

A  rapid  and  extremely  sensitive  method  for  the 
separation  of  inorganic  mercury  (Hg)  from  methyl- 
mercury  (MeHg)  and  the  simultaneous  determina- 
tion of  both  compounds  by  CVAAS  (cold  vapor 
atomic  absorption  spectroscopy)  was  developed. 
The  determination  limit  of  the  total  procedure  for 
MeHg  is  approximately  0.2  microgram(ug)/kg  for 
solids,  0.1  ug/kg  for  biological  fluids  like  blood 
and  urine,  and  0.2  ugAg  for  aqueous  samples.  The 
determination  of  inorganic  Hg  and  MeHg  of  some 
links  of  the  aquatic  food  chain  according  to  this 
method  resulted  in  high  percentages  of  inorganic 
Hg  (84.7-85.&%  of  total  Hg)  and  low  percentages 
of  MeHg  (14.3-15.3%  of  total  Hg)  for  algae.  While 
already  mussels  show  lower  percentages  of  inor- 
ganic Hg  (44.4-79.9%  of  total  Hg)  but  higher  per- 
centages of  MeHg  (20.1-55.0%  of  total  Hg),  all  fish 
samples  yield  by  far  the  lowest  percentages  of 
inorganic  Hg  (1-26.0%  of  total  Hg)  and  as  expect- 
ed the  highest  percentages  of  MeHg  (73.1-99%  of 
total  Hg).  The  ratio  MeHg/total  Hg  found  in  fish 
even  in  fish  of  different  species  is  approximately 
constant.  (Author's  abstract) 
W87-07071 


ESTIMATION  OF  BACTERIAL  NITRATE  RE- 
DUCTION RATES  AT  IN  SITU  CONCENTRA- 
TIONS IN  FRESHWATER  SEDIMENTS, 

Limnologisch  Inst.,  Nieuwersluis  (Netherlands). 
C.  A.  Hordijk,  M.  Snieder,  J.  J.  M.  van  Engelen, 
and  T.  E.  Cappenberg. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  53,  No.  2,  p  217-223,  February 
1987.  4  fig,  2  tab,  28  ref. 

Descriptors:  'Analytical  methods,  'Nutrients, 
'Cycling  nutrients,  'Chromatography,  'Nitrate  re- 
duction, 'Sediments,  Detection  limits,  Kinetics, 
Model  studies,  Reduction,  Estimating,  Diffusion. 
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A  method  was  developed  to  follow  bacterial  ni- 
trate reduction  in  freshwater  sediments  by  using 
common    high-performance    liquid    chromatogra- 
phic equipment.  The  low  detection  limit  (14pmol) 
of  the  method  enabled  us  to  study  of  concentration 
profiles  and  reaction  kinetics  under  natural  condi- 
tions.  Significant  nitrate  concentrations  (1   to  27 
micromolar)   were   observed   in   the   sediment   of 
Lake  Vechten  during  the  nonstratified  period;  the 
concentration  profiles  showed  a  successive  deple- 
tion of  oxygen,  nitrate,  and  sulfate  with  depth.  The 
profiles  were  restricted  to  the  upper  3  cm  of  the 
sediment   which  is  rich  in  organics  and  loosely 
structured.  Nitrate  reduction  in  the  sediment-water 
interface  followed  first-order  reaction  kinetics  at  in 
situ  concentrations.  Remarkably  high  potential  ni- 
trate-reducing activity  was  observed  in  the  part  of 
the  sediment  in  which  nitrate  did  not  diffuse.  This 
acitivity  was  also  observed  throughout  the  whole 
year.  Estimates  of  K  sub  m  varied  between  17  and 
100  micromolar  and  V  sub  max  varied  between  7.2 
and  36  micromole/cu  cm/d  for  samples  taken  at 
different  depths.  The  diffusion  coefficient  of  nitrate 
(.0000096  to  .0000104  sq  cm/s)  across  the  sedi- 
ment-water interface  was  estimated  by  a  constant- 
source  technique  and  applied  to  a  mathematical 
model  to  estimate  the  net  nitrate  reduction  during 
the  nonstratified  period.  In  this  period,  observed 
nitrate  reduction  rates  by  the  model,  0.2  to  0.4 
mmol/sq  m/d,  were  lower  than  those  found  for 
oxygen  (27  mmol/sq  m/d)  and  sulfate  (0.4  mmol/ 
sq  m/d).  During  the  summer  stratification,  nitrate 
was  absent  in  the  sediment  and  reduction  could  not 
be  estimated   by   the   model.   (Author's   abstract) 
W87-07075 


DEVELOPMENT  OF  A  TOTAL  SUSPENDED 
SOLIDS  STANDARD, 

International  Paper  Co.,  Mobile,  AL.  Erhng  Rns 

Research  Center. 

D.  M.  Strizak. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  59,  No.  2,  p  115,  February  1987.  1 

tab,  4  ref. 

Descriptors:  'Suspended  solids,  'Standards, 
•Wastewater  quality  standards,  'Quantitative  anal- 
ysis, 'Wastewater  treatment,  'Data  acquisition, 
Microcrystalline  cellulose,  Wastewater  analysis, 
Particle  size,  Precision. 

No  easily  prepared  standard  existed  for  total  sus- 
pended solids  (TSS)  testing  which  is  necessary  for 
wastewater  quality  analysis.  Microcrystalline  cellu- 
lose (MCC)  with  an  average  20  micron  particle 
size  normally  used  in  thin  layer  chromatography 
was  tested  and  found  to  be  an  effective  TSS  stand- 
ard Its  size  is  larger  than  the  pore  size  of  most 
glass  fiber  filters  used  for  TSS  testing,  so  recovery 
percentages  are  high  and  cellulose  is  chemically 
stable  and  not  easily  biodegradable  over  short  peri- 
ods of  time.  Results  showed  good  precision  and 
accuracy;  all  TSS  tests  were  within  0.5  to  2.0 
milligrams/L  of  their  expected  value,  with  a  stand- 
ard deviation  of  0.17  to  1.94  milligrams/L.  (Wood- 
PTT) 
W87-07102 


DEVICE  FOR  SAMPLING  THE  MUD-WATER 
INTERFACE  IN  EUTROPHIC  LAKES  AND 
BOGS  FOR  RESIDUE  ANALYSIS, 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 

Dept.  of  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-07138 

INVESTIGATION  OF  THE  MULTIELEMENT 
CAPABILITY  OF  LASER-ENHANCED  IONI- 
ZATION SPECTROMETRY  IN  FLAMES  FOR 
ANALYSIS  OF  TRACE  ELEMENTS  IN  WATER 
SOLUTIONS, 

Chalmers     Univ.     of     Technology,     Goeteborg 
(Sweden).  Institutionen  foer  Fysik. 
For  primary  bibliographic  entry  see  Field  2K. 
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USE  OF  COMMERCIAL  ACRYLONITRILE 
STANDARD  FOR  WASTEWATER  ANALYSIS, 

Professional   Analtyical  and  Consulting  Services, 


Inc.,  Coraopolis,  PA. 

H  G.  Nowicki,  and  B.  Nowicki. 

Analytical  Letters  ANALBP,  Vol.  19,  No.  21/22, 

p  2095-2101,  November  1986.  1  tab,  3  ref. 

Descriptors:  'Organic  compounds,  'Standards, 
•Regulations,  'Quantitative  analysis,  'Acryloni- 
trile,  Sampling,  Environmental  protection, 
Wastewater  treatment,  Detection  limits,  Gas  chro- 
matography, Industrial  wastes. 

It  was  found  that  a  commercially  available  aqueous 
standard  solution  of  acrylonitrile  (1  mg/ml)  was 
below  manufacturer  specification  (up  to  approxi- 
mately 30%)  when  compared  to  an  authentic 
standard  prepared  from  the  pure  compound.  Com- 
parative analyses  of  the  two  solutions  were  con- 
ducted by  gas  chromatography  using  a  flame  ioni- 
zation detector  with  analytical  conditions  similar 
to  those  recommended  by  the  EPA  for  acryloni- 
trile analyses.  Commercial  vendors  have  provided 
solutions  of  the  the  1 14  organic  priority  pollutants 
which  are  convenient  for  instrumental  calibration. 
There  needs  to  be  concern  for  experimental  results 
reported  with  regards  to  accuracy  and  estimated 
detection  limit  when  using  such  standards.  (Au- 
thor's abstract) 
W87-07147 

FLUORESCENCE  DETECTION  OF  SOME  NI- 
TROSOAMINES  IN  HIGH-PERFORMANCE 
LIQUID  CHROMATOGRAPHY  AFTER  POST- 
COLUMN  REACTION, 

Kyungpook  National  Univ.,  Taegu  (Republic  of 

Korea).  Dept.  of  Chemistry. 

S.  H.  Lee,  and  L.  R.  Field. 

Journal  of  Chromatography  JOCRAM,  Vol.  386, 

p  137-148,  January  1987.  8  fig,  2  tab,  16  ref. 

Descriptors:  'Pollutant  identification,  'Analytical 
methods,  'Sample  preparation,  'Nitrosamines, 
♦Fluorescence,  Chromatography,  'Carcinogens, 
'Trace  levels,  Detection  limits,  Nitrogen  com- 
pounds, Food  processing  industry,  Chemical  reac- 
tions, Chemical  analysis,  Nitrites,  Selectivity. 

A  selective  fluorescence  detection  method  for  the 
determination  of  some  N-nitrosamines  after  post- 
column  reaction  was  developed  for  reversed  phase 
liquid  chromatography.  The  N-nitroso  compounds 
are  analyzed  by  allowing  their  hydrolysis  products 
to  react  with  the  oxidizing  species  Ce(4  +  )  to 
produce  the  fluorescent  ion  Ce(3  +  ).  The  detection 
limit  for  this  method  is  at  the  ppb  (American 
billion,  10  to  the  9th  power)  level  with  a  linear 
dynamic  range  of  2-3  orders  of  magnitude.  (Au- 
thor's abstract) 
W87-07163 


metals  in  the  HPLC  system,  highly  sensitive  and 
selective  spectrophotometric  methods  for  trace 
amounts  of  Cu(2  +  ),  Ni(2  +  ),  and  V(5  +  )  were 
established.  For  example,  4,4'-di-N,N'-diethyl  PBS 
was  suitable  for  the  determination  of  trace  amounts 
of  V(5  +  ).  In  this  system,  the  V(5  +  )  ion  can  be 
selectively  determined  at  the  ppb  level  without  any 
preliminary  concentration  and  separation.  The  de- 
tection limit  of  the  V(5  +  )  ion  was  6  x  10  to  the 
minus  9th  power  mol/L  (0.3  ppb)  at  a  signal-to- 
noise  ratio  of  2.  (Author's  abstract) 
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HIGHLY  SELECTIVE  DETERMINATION  OF 
TRACE  AMOUNTS  OF  COPPER(II), 
NICKEL(II)  AND  VANADIUM(V)  IONS  WITH 
TETRADENTATE  SCHIFF-BASE  LIGANDS  BY 
REVERSED  PHASE  HIGH-PERFORMANCE 
LIQUID  CHROMATOGRAPHY  AND  SPEC- 
TROPHOTOMETRIC DETECTION, 
Tohoku  Univ.,  Sendai  (Japan).  Dept.  of  Applied 
Chemistry. 

M.  Kanbayashi,  H.  Hoshino,  and  T.  Yotsuyanagi. 
Journal  of  Chromatography  JOCRAM,  Vol.  386, 
p  191-197,  January  1987.  6  fig,  16  ref. 

Descriptors:  'Pollutant  identification,  'Analytical 
methods,  'Sample  preparation,  'Trace  metals, 
'Chromatography,  'Spectrophotometry,  'Chelat- 
ing agents,  Copper,  Nickel,  Vanadium,  Heavy 
metals,  Selectivity. 

The  highly  selective  determination  of  trace 
amounts  of  metal  ions  by  reversed-phase  high- 
performance  liquid  chromatography  (HPLC)  and 
spectro-photometric  detection  was  accomplished 
without  the  addition  of  a  chromogenic  reagent  to 
the  eluent.  Six  tetradentate  Schiff-base  ligands,  all 
N,N'-o-phenylenebis(salicylaldimine)  (PBS)  de- 
rivatives, were  synthesized  and  made  to  react  with 
the  metal  ions.  These  reagents  have  a  high  selectiv- 
ity towards  Co(2  +  ),  Cu(2  +  ),  Ni(2  +  ),  and  V(5  +  ) 
ions  among  11  metal  ions  (these  plus  Al(3  +  ), 
Cr(3  +  ),  Fe(3  +  ),  Ga(3  +  ),  Mn(2  +  ),  Mo(6  +  ),  and 
Zn(2  +  )  ).  By  chromatographing  the  denvatized 


ORGANOCHLORINE  RESIDUES  IN  RIVER 
PO  SEDIMENT:  TESTING  THE  EQUILIBRI- 
UM CONDITION  WITH  FISH, 

Istituto  di  Ricerca  sulle  Acque,  Milan  (Italy). 
S.  Galassi,  and  M.  Mighavacca. 
Ecotoxicology       and       Environmental       Safety 
EESADV,  Vol.    12,  No.   2,  p   120-126,  October 
1986.  3  fig,  2  tab,  11  ref. 

Descriptors:  'Organochlonnes,  'Sediments, 
•River  Po,  'Path  of  pollutants,  'Bioindicators,  Or- 
ganic matter,  Bioaccumulation,  Pesticides,  Poly- 
chlorinated  biphenyls. 

Organochlorine  residues  were  determined  in  sedi- 
ment samples  collected  in  the  River  Po,  during 
1980-1982  at  five  sampling  stations.  Significant 
higher  levels  were  observed  in  a  deposition  area 
after  the  confluence  of  a  very  polluted  tributary. 
No  significant  differences  could  be  observed  with 
respect  to  the  sampling  period.  Residue  concentra- 
tions in  sediment  were  correlated  with  the  organic 
matter  content.  By  using  soil  partition  coefficients 
and  bioconcentration  factors  in  fish,  pesticide  and 
PCB  concentrations  in  fish  were  calculated  from 
sediment  values  and  compared  with  measured 
values  from  a  previous  investigation.  Tentatively  a 
quality  criterion  for  PCB  in  sediment  is  proposed. 
(Author's  abstract) 
W87-07206 


PICOMOLAR    MERCURY    MEASUREMENTS 

IN    SEAWATER    AND    OTHER    MATERIALS 

USING  STANNOUS  CHLORIDE  REDUCTION 

AND  TWO-STAGE  GOLD   AMALGAMATION 

WITH  GAS  PHASE  DETECTION, 

Connecticut  Univ.,  Groton.  Marine  Sciences  Inst. 

G.  A.  Gill,  and  W.  F.  Fitzgerald. 

Marine  Chemistry  MRCHBD,  Vol.  20,  No.  3,  p 

227-243,  January   1987.  3  fig,  4  tab,  54  ref.  NSF 

Grants  OCE-77-13071,  OCE-77-13072  and  OCE- 

81-12104. 

Descriptors:  'Analytical  methods,  »Mercury, 
•Natural  waters,  *Sample  preparation,  *Detection 
limits,  Stannous  chloride,  Reduction,  Gold,  Meas- 
uring instruments,  Spectral  analysis,  Amalgama- 
tion. 

Sampling  and  analytical  methodologies  were  de- 
veloped and  tested  which  are  non-contaminating, 
accurate,  and  sensitive,  permitting  the  reliable  de- 
termination of  picomolar  levels  of  Hg  in  natural 
waters.  Mercury  was  isolated  from  solution  using 
SnC12  reduction  and  gas  phase  stripping  with  col- 
lection and  concentration  onto  Au  utilizing  Class 
100  clean  laboratory  conditions  and  practices. 
Mercury  detection  was  conducted  using  a  two- 
stage  Au  amalgamation  gas  train  to  introduce  ele- 
mental HgO  vapor  into  the  gas  cell  of  a  flameless 
atomic  absorption  spectrophotometer.  By  carefully 
controlling  and  precisely  estimating  the  procedural 
blank,  a  detection  limit  of  0.21  pM  was  achieved 
using  a  2-1  sample  volume  for  analysis.  An  analyti- 
cal precision  of  about  10%  was  obtained  for  solu- 
tions with  Hg  contents  between  2  and  20  pM  using 
500-ml  aliquots  for  sample  analysis.  Verification  ol 
the  analytical  accuracy  and  precision  of  the 
method  was  demonstrated  using  aqueous  laborato- 
ry and  NBS  standard  reference  materials  spiked 
into  acidified  natural  water  samples  at  picomolai 
levels.  Sample  exposure  to  laboratory  air  contain 
ing  elevated  Hg  was  identified  as  a  potential!) 
serious  source  of  Hg  contamination  to  acidifiec 
natural  water  collections  containing  picomolai 
levels  of  Hg.  Additional  studies  revealed  that  th< 
bulk  of  Hg  in  open  ocean  and  coastal  seawater  (  > 
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88%)  consists  of  labile  species  which  are  immedi- 
ately  reactive   to   SnC12   reduction   under   acidic 
conditions.  (Author's  abstract) 
W87-07221 


APPRAISAL  OF  TESTS  TO  PREDICT  THE  EN- 
VIRONMENTAL BEHAVIOUR  OF  CHEMI- 
CALS. 

Scientific  Committee  on  Problems  of  the  Environ- 
ment, Paris  (France). 

For  primary  bibliographic  entry  see  Field  5B 
W87-07233 


ROLE  AND  NATURE  OF  ENVIRONMENTAL 
TESTING  METHODS, 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H.  Muenchen,  Neuherberg  (Germany,  F  R  ) 
Inst,  fuer  Oekologische  Chemie. 
K.  Forte,  W.  Klein,  and  P.  Sheehan. 
IN:  Appraisal  of  Tests  to  Predict  the  Environmen- 
tal Behaviour  of  Chemicals,  Scope  25.  John  Wiley 
and  Sons,  Chichester,  England,  1985.  p  1-11  22 
ref. 

Descriptors:  *Path  of  pollutants,  "Testing  proce- 
dures, 'Fate  of  pollutants,  "Ecosystems,  "Hazard- 
ous materials,  "Prediction,  Food  chains,  Bioaccu- 
mulation,  Soil  profiles,  Toxicity,  Aquatic  environ- 
ment, Atmosphere,  Physicochemical  properties 
Water  pollution  sources,  Degradation,  Biodegrada- 
tion.  6 

Public  demand  for  increased  environmental  pro- 
tection has  placed  pressure  on  regulatory  agencies 
and  the  scientific  community  to  assess  or  predict 
the  hazard  of  potentially  toxic  chemicals  as  quickly 
as  possible.  The  focus  of  testing  procedures  must 
be  specific  to  the  environmental  compartment  in 
which  the  chemical  occurs.  Abiotic  processes  are 
virtually  the  only  ones  operating  in  the  atmos- 
phere. Assessment  of  abiotic  fate  should  concen- 
trate on  photochemical  decomposition  under  simu- 
lated atmospheric  conditions.   In  aquatic  ecosys- 
tems, both  abiotic  and  biotic  processes  are  impor- 
tant.  The   reactions   and    transport   processes   of 
chemicals  m  aquatic  systems  are  highly  dependent 
upon  suspended  particles,  bottom  sediments  living 
and  dead  organic  materials,  and  natural  variations 
in  chemical  composition  of  water  and  sediments 
temperature,   and   biotic   components.   Terrestrial 
ecosystems  are  the  most  complex  environmental 
compartment  in  which  chemical  compounds  are 
deposited,  transported,  transformed  and  accumu- 
lated. The  development  of  methodologies  for  ex- 
amining chemical  behavior  in  terrestrial  systems 
has  necessarily  been  pragmatic,  and  the  need  to 
examine  the  plant-soil  system  has  been  emphasized 
Choice  of  test  methods  depends  on  the  type  of 
information  desired.  Two  types  of  information  are 
:eded  to  predict  the  various  aspects  of  chemical 
Denavior:  relative  information  allowing  compari- 
son of  chemicals  tested  under  similar  conditions, 
and  specific  information  identifying  processes  and 
metabolites,  quantifying  their  exchange  rates  and 
estimating  concentrations  in  environmental  com- 
partments under  natural  conditions.  Tests  for  rela- 
tive data  mclude  determination  of  physicochemical 
properties  and  the  simpler  qualitative  laaboratory 
>ts  indicating  transport,  transformation,  accumu- 
ation  and  persistence  of  chemicals.  Specific  quan- 
titative information  generally  requires  more  com- 
x  laboratory  tests  under  simulated  environmen- 
uu  conditions  or  direct  assessment   of  chemical 

™^w^UnderJ^!d  conditions.  (See  also  W87- 

07233)  (Geiger-PTT) 

W87-07234 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Identification  Of  Pollutants— Group  5A 


KJ^,l°oXNEEDS  FOR  TESTS  TO  PRE- 

mciSMicEAKVIOUR  OF  envir°™en- 

Umweltbundesamt,  Berlin  (Germany,  F.R  ) 
W87^7242y  b,bll0graPhic  entfy  see  Field  5B. 

?RS?vEiHIN  ASSESSING  ORGANICS  CON- 
TAMINATION IN  GROUNDWATER 

Geraghty  and  Miller,  Inc. 

K  A.  Saar. 

IN:  Management  of  Toxic  and  Hazardous  Wastes, 


ne9W128P2btiSbherS'  InC"  Che'Sea'  Mich'gan    '985.  p 

Descriptors:  "Groundwater  pollution,  "Path  of 
pollutants,  "Organic  compounds,  Water  quality 
control,  Monitoring,  Groundwater  quality,  Quali- 
tative analysis,  Quantitative  analysis,  Data  inter- 
pretation. 

Organic  contamination  of  the  groundwater  near 
hazardous  waste  facilities  and  of  municipal  or  in- 
dustrial supply  wells  is  widespread  and  undoubted- 
ly   has    been    for   decades.    However,    a   general 
awareness  of  this  problem  has  come  only  in  recent 
yeariS'ul       awareness  results  from  the  widening 
availability  of  analytical  instruments  with  low  de- 
tection limits  and  from  an  increased  understanding 
of   the   way   contaminants   move   in   the   ground 
During  investigations  of  groundwater  contamina- 
tion, water  samples  are  collected  and  analyzed  by 
one  or  more  laboratories.  The  results  are  frequent- 
ly baffling.  Organic  compounds  that  are  expected 
in  water  samples  may  be  absent,  and  unexpected 
compounds  may  be  present.  Even  if  the  expected 
compounds  do  appear,   their   relative  concentra- 
tions may  not  reflect  the  quantities  of  chemicals 
used  or  dumped  at  a  facility.  An  understanding  of 
the  principles  that  control  the  movement  and  inter- 
conversion  of  organic  compounds  in  the  ground 
and  of  how  sampling  and  analysis  may  change  a 
water  sample  usually  help  to  explain  many  unex- 
pected results.  This  chapter  is  divided  into  three 
parts:  (1)  deals  with  the  qualitative  aspects  of  or- 
ganics  m  groundwater  -  primarily  with  explana- 
tions for  the  occurrence  of  compounds  that  are  not 
expected;  (2)  includes  a  quantitative  discussion  -- 
reasons  why  concentrations  of  various  contami- 
nants may  be  different  from  what  is  expected-  and 
(3)  includes  recommendations  that  may  make  mon- 
itoring more  reliable  and  facilitate  the  interpreta- 
tion of  groundwater  quality  data.  (See  also  W87- 
07243)  (Lantz-PTT) 
W87-07254 


PRIVATE  WELL  SAMPLING  IN  VICINITY  OF 
RE-SOLVE,  INC.,  HAZARDOUS  WASTE  SITE 

Camp,   Dresser  and   McKee,   Inc.,   Boston    Ma' 
T.  E.  Tetreault,  and  P.  M.  Williams. 
IN:  Management  of  Toxic  and  Hazardous  Wastes 
Lewis  Publishers,  Inc.,  Chelsea,  Michigan    1985   n 
129-140,  2  fig,  3  tab,  5  ref.  '  y 

Descriptors:  "Wells,  "Groundwater  quality 
Water  quality  control,  "Hazardous  wastes,  "Mas- 
sachusetts, Disposal  sites,  Public  health,  Methylene 
chloride,  Organic  compounds,  Groundwater  pollu- 
tion, Tnchloroethene,  Pollutant  identification. 

Private  well  sampling,  sampling  protocol,  collec- 
tion procedures,  presample  purging,  and  sampling 
techniques  are  described  as  successful  in  that  they 
provided  verifiable  and  reproducible  results  when 
carefully  followed.   After  a  thorough  review  of 
existing  analytical  data,  USEPA  and  Massachusetts 
DEQE  have  determined   that  the  site  does  not 
present  an  immediate  public  health  threat  to  the 
public   water   supply.    Preliminary   results  of  the 
private  well  sampling  indicate  that  contaminated 
groundwater  from  the  Re-Solve  Inc.  site  has  not 
polluted  any  of  the  actively  used  private  wells  in 
excess  of  established  EPA  Maximum  Contaminant 
Levels  at  this  time.  Streams  in  the  area  of  the  Re- 
Solve  site,  i.e.  Copicut  River  and  Carol's  Brook 
have  apparently  acted  as  a  hydraulic  barrier  to 
contaminant  migration,  and  further  field  study  is 
attempting  to  confirm  this  hypothesis.  There  were 
no  contaminants  detected  in  the  private  well  water 
that  pose  a  threat  to  public  health.  These  findings 
confirmed   the  earlier   testing   completed   by   the 
DEQE  in   1981.  Since  methylene  chloride  is  fre- 
quently used  in  the  extraction  stage  of  analysis  for 
organics,  the  presence  of  this  compound  may  be 
due  to  laboratory  contamination.  The  presence  of 
bis  (2-ethylhexyl)  phthalate  in  sample  PW100  indi- 
cates possible  contaminant  migration  from  the  Re- 
Solve  Site,  however,  this  well  is  not  presently  used 
as  a  water  supply  by  the  residents  of  this  house- 
hold. Finally,  the  trace  levels  of  2-hexanone  and 
6.1  micrograms/L  of  trichloroethene  in  the  sample 
from  the  D-7  water  supply  well  do  not  exceed  the 
established   EPA   Maximum   Contaminant   Levels 
(MCLs)  for  the  given  concentrations.  Re-sampling 


of  the  six  private  wells  will  be  performed  again 
during  the  summer  of  1983  by  a  WEPA  contrac- 
tor. (See  also  W87-07243)  (Lantz-PTT) 

W87-07255 


POWER  PLANT  INSTRUMENTATION  FOR 
MEASUREMENT  OF  HIGH-PURITY  WATER 
QUALITY. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 

For  primary  bibliographic  entry  see  Field  7B 
W87-07279 


CRITICAL  OVERVIEW  OF  POWER  STATION 
SAMPLING  AND  ANALYSIS  OF  WATER  AND 
STEAM, 

Westinghouse   Electric   Corp.,   Philadelphia,    PA. 
For  primary  bibliographic  entry  see  Field  7B 
W87-07281 


CONSULTING  ENGINEER'S  ROLE  IN  POWER 
PLANT  INSTRUMENTATION  FOR  MEASURE- 
MENT OF  HIGH-PURITY  WATER  QUALITY, 

Black  and  Veatch,  Kansas  City,  MO. 

For  primary  bibliographic  entry  see  Field  7B 

W87-07282 


POWER    PLANT    INSTRUMENTATION    FOR 
MEASUREMENT  OF  HIGH-PURITY  WATER 

Ontario  Hydro  Research  Lab.,  Toronto. 
For  primary  bibliographic  entry  see  Field  7B 
W87-07283 


POWER  PLANT  WATER  QUALITY  INSTRU- 
MENTATION: A  GUIDELINE  FOR  OPER- 
ATION, CALIBRATION,  AND  MAINTE- 
NANCE, lAiwm. 

Selby  and  Associates,  Chicago,  IL. 

For  primary  bibliographic  entry  see  Field  7B 

W87-07285 


PROGRAM  FOR  STEAM  PURITY  MONITOR- 
ING: 1.  INSTRUMENTATION  AND  SAM- 
PLING, 

Westinghouse  Research  and  Development  Center 

Pittsburgh,  PA. 

For  primary  bibliographic  entry  see  Field  7B 

W87-07286 


PROGRAM  FOR  STEAM  PURITY  MONITOR- 
ING: 2.  RESULTS  OF  POWER  PLANT  TEST- 
ING, 

Westinghouse  Research  and  Development  Center 

Pittsburgh,  PA. 

For  primary  bibliographic  entry  see  Field  7B 

W87-07287 


QUANTIFICATION  OF  SODIUM,  CHLORIDE 
AND  SULFATE  TRANSPORT  IN  POWER-GEN- 
ERATING SYSTEMS, 

NWT  Corp.,  San  Jose,  CA. 

For  primary  bibliographic  entry  see  Field  7B 

W87-07288 


DETERMINATION  OF  ANIONS  IN  HIGH- 
PURITY  WATER  BY  ION  CHROMATOGRA- 
PHY, 

Calgon  Corp.,  Pittsburgh,  PA. 

For  primary  bibliographic  entry  see  Field  7B 

W87-07289 


RECENT  ADVANCES  IN  ION  CHROMATOG- 
RAPHY, 

American  Univ.,  Washington,  DC.  Dept.  of  Chem- 
istry. 

For  primary  bibliographic  entry  see  Field  7B 

W87-07290 
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Group  5A— Identification  Of  Pollutants 
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IN-PLANT  SYSTEM  FOR  CONTINUOUS  LOW- 
LEVEL  ION  MEASUREMENT  IN  STEAM- 
PRODUCING  WATER, 

General  Electric  Co.,  San  Jose,  CA.  Advanced 

Reactor  Systems  Dept.  _ 

For  primary  bibliographic  entry  see  Field  7B. 

W87-07291 

HIGH-PURITY  WATER  QUALITY  MONITOR- 
ING BASED  ON  ION-SELECTIVE  ELEC- 
TRODE TECHNOLOGY, 

Claremont  Men's  Coll.,  CA. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-07292 

EVALUATION  OF  POWER  PLANT  MEASURE- 
MENT OF  SODIUM  IONS  IN  HIGH-PURITY 
MAIN  STEAM  AND  FEEDWATER  UTILIZING 
IN-LINE  CONTINUOUS  SPECIFIC-ION  ELEC- 
TRODES, 

Baltimore  Gas  and  Electric  Co.,  MD. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-07293 

USE  OF  ON-LINE  ATOMIC  ABSORPTION  IN 
A  POWER  PLANT  ENVIRONMENT, 

Westinghouse  Research  and  Development  Center, 

Pittsburgh,  PA. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-07294 

RESISTIVITY  OF  VERY  PURE  WATER  AND 
ITS  MAXIMUM  VALUE, 

Foxboro  Analytical,  Burlington,  MA. 

For  primary  bibliographic  entry  see  Field  1A. 

W87-07296 

CONTINUOUS  CONDUCTIVITY  MONITOR- 
ING OF  ANIONS  IN  HIGH-PURITY  WATER, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  7B. 

W87-07297 

DESCRIPTION  AND  EVALUATION  OF  A 
CONTINUOUS  SAMPLE  WATER  EVAPORA- 
TOR 

Babcock  and  Wilcox  Co.,  Alliance,  OH.  Alliance 

Research  Center.  , 

For  primary  bibliographic  entry  see  Field  7B. 

W87-07298 

DETERMINATION  OF  TRACE  CHLORINE 
AND  OXIDANTS  IN  SEAWATER  BY  DIFFER- 
ENTIAL PULSE  POLAROGRAPHY, 

EG  and  G  Princeton  Applied  Research  Corp.,  NJ. 
G.  Washinger,  and  P.  Kark. 

IN:  Power  Plant  Instrumentation  for  Measurement 
of  High-Purity  Water  Quality,  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
ASTM,  Milwaukee,  Wisconsin,  June  9-10,  1980. 
ASTM  Special  Technical  Publication  No.  742, 
1981.  p  213-226,  6  fig,  4  tab,  4  ref. 

Descriptors:  'Analytical  methods,  *Chlorine,  'Ox- 
idants, 'Seawater,  'Pulse  polarography,  'Pollutant 
identification,  'Water  quality,  Phenylarsine  oxide, 
Hydrogen  ion  concentration,  Industrial  water, 
Cooling  water,  Powerplants,  Measuring  instru- 
ments. 


W87-07299 

WATER  QUALITY  MONITORING  RIVERS 
AND  STREAMS:  1984. 

Indiana  State  Board  of  Health,  Indianapolis.  Div. 

of  Water  Pollution  Control. 

For  primary  bibliographic  entry  see  Field  7C. 

W87-07301 

MARINE  AND  ESTUARINE  GEOCHEMISTRY. 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-07371 

STABLE  ISOTOPE  AND  AMINO  ACID  COM- 
POSITION OF  ESTUARINE  DISSOLVED  COL- 
LOIDAL MATERIAL, 

Geological  Survey,  Reston,  VA. 

A.  C.  Sigleo,  and  S.  A.  Macko. 

IN-  Marine  and  Estuarine  Geochemistry,  Lewis 

Publishers,  Chelsea,  Michigan.  1985.  p  29-46,  5  fig, 

5  tab,  39  ref. 

Descriptors:  'Stable  isotopes,  'Amino  acids,  'Pol- 
lutant identification,  'Estuaries,  'Patuxent  Estu- 
ary, 'Maryland,  Colloids,  Seasonal  variation,  Sur- 
face water,  Deep  water,  Carbon  radioisotopes, 
Productivity. 

Samples  from  the  Patuxent  Estuary,  Maryland, 
were  collected  in  surface  water  (0.5  m  depth)  and 
deep  water  (0.5  m  above  the  sediment)  pairs  during 
a  period  of  high  productivity  in  July  and  a  period 
of  low  productivity  in  October-November,  1983. 
Concentrations  of  total  dissolved  free  amino  acids 
(DFAA)  were  lower  (0.06  to  1.9  microM)  than 
those  of  dissolved  combined  amino  acids  (0.6  to  20 
microM).  Carbon  isotope  ratios  in  colloidal  sam- 
ples averaged  -24.8/mil  delta- 13-C  throughout  the 
estuary  for  both  seasons.  In  the  colloidal  material 
15-N  was  enriched  in  the  surface  samples  (10.8/mil 
average  delta-15-N)  relative  to  deep  samples  (8.5/ 
mil  average  delta- 15-N),  whereas  particulates 
(>0.4  micron)  from  the  same  stations  were  uni- 
formly depleted  in  15-N  in  surface  waters  relative 
to  deep-water  samples.  All  of  the  samples  showed 
a  strong  seasonality,  with  higher  values  for  15-N  in 
summer  when  the  deep  waters  were  anoxic. 
During  periods  of  higher  summer  productivity, 
remineralized  benthic  ammonium  as  the  primary 
source  of  nitrogen  may  be  responsible  for  the  15-N 
enrichments  observed  in  summer  samples.  (See  also 
W87-07371)  (Author's  abstract) 
W87-07373 

THERMAL  DEGRADATION  PRODUCTS  OF 
NON-VOLATILE  ORGANIC  MATTER  AS  IN- 
DICATORS OF  ANTHROPOGENIC  INPUTS 
TO  ESTUARINE  AND  COASTAL  SEDIMENTS, 

Battelle    New    England    Marine    Research    Lab., 

Duxbury,  MA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07376 

PARTITIONING  OF  PCBS  IN  MARINE  SEDI- 
MENTS, 

Woods    Hole    Oceanographic     Institution,     MA. 

Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07377 


An  automated  analytical  procedure  to  measure 
iron  in  seawater  based  on  a  colorimetric  method 
using  the  ferrozine  reagent  was  developed  The 
method,  applicable  to  iron  concentrations  in  the 
range  0.02  to  10  micromoles/kg,  was  used  to  track 
an  acid-iron  waste  plume  that  was  formed  after  an 
acidic  industrial  waste  highly  concentrated  in  iron 
was  dumped  into  the  ocean  at  the  Deepwater 
Dumpsite-106  (DWD-106)  off  the  continental  shelf 
of  New  Jersey.  This  automated  system  was  used  in 
conjunction  with  a  submersible  shipboard  pumping 
system  to  obtain  continuous  real-time  iron  meas- 
urements in  the  waste  plume.  Real-time  iron  meas- 
urements were  used  to  track  an  acid-iron  waste 
plume  for  over  50-hr  after  a  dump;  a  tenfold  dilu- 
tion of  iron  in  the  waste  plume  was  observed 
during  this  period.  Changes  in  the  horizontal  distri- 
bution of  iron  in  two  waste  plumes  discharged  into 
the  ocean  within  2  km  of  each  other  were  moni- 
tored for  a  period  of  5  hr  after  the  dump.  The 
vertical  dispersion  of  the  waste  in  the  ocean  ob- 
served immediately  after  the  dump  and  after  the 
waste  plume  had  mixed  with  seawater  for  over  50 
hr  suggests  that  the  acid-iron  waste  does  not  pene- 
trate the  seasonal  thermocline.  (See  also  W87- 
07396)  (Author's  abstract) 
W87-07404 


Described  is  a  rapid  and  reliable  technique  for  the 
determination  of  chlorine  and  other  oxidants  in 
power  plant  and  industrial  cooling  waters,  with 
particular  emphasis  on  seawater  systems.  The  ana- 
lytical work  is  based  upon  the  standard  technique 
of  chlorine  and  oxidant  reduction  by  phenylarsine 
oxide.  Excess  phenylarsine  oxide  is  detected  quan- 
titatively and  nondestructively  by  differential  pulse 
polarography  and  has  a  detection  limit  of  less  than 
5  ppb  chlorine  equivalent.  The  procedures  de- 
scribed in  this  paper  are  shown  to  be  applicable  for 
the  analysis  of  total  residual  chlorine.  However, 
extension  of  the  principle  to  other  types  of  oxidant 
determination  under  different  conditions  of  pH  and 
catalyst  should  be  straightforward.  (See  also  W87- 
07279)  (Author's  abstract) 


AUTOMATED  IRON  MEASUREMENTS 
AFTER  ACID-IRON  WASTE  DISPOSAL, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

M.  F.  Brown,  D.  R.  Kester,  and  J.  M.  Dowd. 

IN-  Wastes  in  the  Ocean,  Volume  1:  Industrial  and 

Sewage   Wastes   in   the  Ocean.   John   Wiley   and 

Sons,  New  York,  New  York.   1983.  p  157-169,  6 

fig,  6  tab,  17  ref.  NOAA  Grant  NA79AA-D-0003. 

Descriptors:  'Analytical  methods,  'Pollutant  iden- 
tification, 'Path  of  pollutants,  'Waste  disposal, 
•Iron,  'New  Jersey,  Acidity,  Water  analysis,  In- 
dustrial wastes,  Plumes,  Monitoring,  Ocean  dump- 
ing. 


MARINE  AMOEBAE  (PROTOZOA:  SARCO- 
DINA)  AS  INDICATORS  OF  HEALTHY  OR 
IMPACTED  SEDIMENTS  IN  THE  NEW  YORK 
BIGHT  APEX, 

National  Marine  Fisheries  Service,  Oxford,  MD. 

Northeast  Fisheries  Center. 

For  primary  bibliographic  entry  see  Field  5C 

W87-07413 

ASTM  POWER  PLANT  WATER  ANALYSIS 
MANUAL. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  Committee  D-19  on  Water. 
Prepared  by  ASTM  Subcommittee  D19.ll  on 
Water  for  Power  Generation  and  Process  Use. 
ASTM  Publication  code  Number  03-419084-16  for 
bound  copy  and  03-419184-16  for  loose-leaf  copy. 
1984.  212  p. 

Descriptors:  'Industrial  water,  'Water  quality  con- 
trol, 'Water  analysis,  'Manuals,  Powerplants, 
Chemical  analysis,  Training,  Standards,  Sampling. 

State-of-the-art  methodology  for  the  analyses  of 
water  samples  is  fundamental  to  a  good  water- 
chemistry  maintenance  program.  Often  both  con- 
tinuous analyzers  and  periodic  laboratory  analyses 
are  necessary  to  maintain  adequate  water  chemis- 
try control.  Currently,  most  power  plants  prepare 
a  manual  for  routine  usage  by  the  chemical  techni- 
cian  at   the  laboratory  bench.   Penodic  training 
sessions  are  recommended.  Evaluation  of  the  appli- 
cability, accuracy,  and  precision  of  a  method  is  the 
responsibility  of  the  chemical  supervisors^  That 
information  can  generally  be  obtained  by  referring 
to  the  more  detailed  standard  method  or  practice. 
The  purpose  of  this  manual  is  to  provide  a  compi- 
lation of  methods  for  use  by  the  chemical  techni- 
cians at  electric  power  generating  plants.  Methods 
from  Volumes  11.01  and  11.02  of  the  Annual  Book 
of  ASTM  Standards,  and  other  sources  have  been 
simplified  so  as  to  contain  only  that  information 
essential  to  performing  the  analyses.  Such  a  compi- 
lation, until  now,  has  not  been  available  to  the 
industry.  This  edition  does  not  contain  all  of  the 
analytical  chemistry  methods  that  are  used  in  a 
powerplant.  Methods  for  the  analyses  of  water  that 
is  to  be  discharged  from  the  plant  are  specified  by 
various  regulating  agencies  and  are  not  within  the 
scope  of  this  manual.  Cleanliness  is  of  the  utmost 
importance  to  the  technician,  while  obtaining  and 
analyzing  water  samples.  The  sample  can  be  easily 
contaminated  by:  (1)  the  surrounding  atmosphere, 
(2)  uncleaned  sample  bottles,  (3)  dirty  laboratory 
ware,  or  (4)  contact  of  the  sample  with  the  ana- 
lyst's hands,  clothing,  etc.  Touching  the  inside  ot 
the  sample  bottle  or  laboratory  ware  can  contami- 
nate the  sample.   In  fact,  virtually  anything  that 
contacts  the  sample  during  sampling  or  analysis  is 
a  potential  source  of  contamination.  Several  meth- 
ods are  included  in  this  manual  for  the  same  analy- 
sis   For  example,  four  methods  are  included  for 
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ammonia  analyses;  two  methods,  for  boric  acid; 
four  methods,  for  chloride;  etc.  In  those  cases,  a 
selection  must  be  made  according  to:  (1)  expected 
concentration  of  the  sample,  (2)  applicability  of  the 
method  and  possible  interference  from  other 
chemicals  that  are  in  the  sample,  or  (3)  available 
analytical  equipment  and  preference.  (Lantz-PTT) 
W87-07419 


IDENTIFICATION     OF     EXISTING     WATER 
QUALITY  DATA. 

JRB  Associates,  Inc.,  Bellevue,  WA. 

For  primary  bibliographic  entry  see  Field  7B 

W87-07428 


OCCURRENCE  AND  SPECIATION  OF  OR- 
GANOMETALLIC  COMPOUNDS  IN  FRESH- 
WATER SYSTEMS, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  5B 
W87-07468 


BIOMASS  DETERMINATIONS  IN  BIOPHYS- 
ICAL TREATMENT  SYSTEMS, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Civil  Engi- 
neering. 

For  primary   bibliographic   entry   see   Field    5D 
W87-07502 


EXTRACTION  OF  PERIPHYTON  ADENOSINE 
TRIPHOSPHATE  AND  VARIABILITY  IN  PER- 
IPHYTON-BIOMASS  ESTIMATION, 

Geological  Survey,  Salt  Lake  City,  UT. 
For  primary  bibliographic  entry  see  Field  7B 
W87-07524 


DETERIORATION      OF     MARBLE      STRUC- 
TURES: THE  ROLE  OF  ACID  RAIN, 

State  Univ.  of  New  York  at  Albany.  Atmospheric 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  5C 

W87-07533 


SIMULTANEOUS  EXTRACTION  OF  TRIVA- 
LENT  AND  PENTAVALENT  ANTIMONY  AND 
ARSENIC  SPECIES  IN  NATURAL  WATERS 
FOR  NEUTRON  ACTIVATION  ANALYSIS, 

Idaho  Univ.,  Moscow.  Dept.  of  Chemistry 

W.  M.  Mok,  and  C.  M.  Wai. 

Analytical  Chemistry  ANCHAM,  Vol.  59,  No.  2 

p  233-236,  January  1987.  1  fig,  4  tab,  22  ref. 

Descriptors:  'Analytical  methods,  *Sample  prepa- 
ration, 'Pollutant  identification,  'Antimony,  'Ar- 
senic, 'Neutron  activation  analysis,  Data  acquisi- 
tion. Extraction,  Hydrogen  ion  concentration, 
Chemical  analysis,  Water  analysis,  Speciation. 

Antimony(III)  and  arsenic  (HI)  in  aqueous  samples 
can  be  simultaneously  extracted  with  ammonium 
Pyrrolidinecarbodithioate  (APCDT)  into  chloro- 
form from  pH  3  to  6.  Extraction  of  antimony(V) 
and  arsenic(V)  can  be  achieved  by  reduction  with 
tniosulfate  and  potassium  iodide  and  pH  1  followed 
Oy  APCDT  extraction  at  the  same  pH  value.  The 
^b-  and  As-complexes  in  the  rganic  phase  can  be 
back-extracted  into  a  nitric  acid  solution  for  neu- 
tron activation  analysis  (NAA).  Detection  of  0.001 
micrograms/L  of  antimony  and  arsenic  can  be 
MA'!Ved  by  using  this  extraction  method  and 
NAA.  Applications  of  this  method  to  antimony 
and  arsenic  speciation  studies  in  natural  water  sys- 
tems are  discussed.  (Author's  abstract) 

m?^?^DHERMINATION  OF  ARSENITE  BY 
DIFFERENTIAL  PULSE  POLAROGRAPHY  IN 

™allSENCE     °F     LEAD(II)     and 

Alaska  Univ.,  Fairbanks.  Dept.  of  Chemistry. 

M  A.  Reed,  and  R.  J.  Stolzberg. 

Analytical  Chemistry  ANCHAM,  Vol.  59,  No   3 

rl  ,iA^FAbruary  ,987  3  f,8'  3  tab-  "  ref  EPA 
Grant  IAG  DW 1493 1442-0 1-0 


Descriptors:  'Analytical  methods,  'Pollutant  iden- 
tification. 'Arsenic  compounds,  'Chromatogra- 
phy. 'Polarographic  analysis,  'Differential  pulse 
polarography,  Data  acquisition,  Chemical  analysis 
Ionic  interference.  Lead,  Thallium,  Heavy  metals,' 
Chemical  reactions,  Ion  exchange,  Resins,  Copper' 
Pollutants. 

Interference  from  Pb(II)  and  T1(I)  in  the  differen- 
tial pulse  determination  of  arsenite  is  eliminated  by 
chromatography  on  a  chelating  ion  exchange  resin. 
Strong  ligands  prevent  the  removal  of  Pb.  but 
addition  of  Cu(II)  before  chromatography  results 
in  successful  analysis  by  dissociating  the  Pb  com- 
plex. Since  the  interfering  ions  are  removed  from 
solution,  greater  than  a  1000-fold  mass  excess  of  Pb 
and  Tl  can  be  tolerated.  (Author's  abstract) 
W87-07535 


FLUOROMETRIC  DETERMINATION  OF  HY- 
DROGEN PEROXIDE  IN  GROUNDWATER, 

Illinois  State  Water  Survey  Div.,  Champaign. 
T.  R.  Holm,  G.  K.  George,  and  M.  J.  Barcelona 
Analytical  Chemistry  ANCHAM,  Vol.  59,  No   4 
p   582-586,   February    1987.    1   fig,   2   tab,   38   ref 

Descriptors:  'Analytical  methods,  'Pollutant  iden- 
tification, 'Hydrogen  peroxide,  'Groundwater, 
'Fluorometry,  'On-site  tests,  Data  acquisition, 
Calibrations,  Fluorescence,  Detection  limits, 
Standard  deviation,  Pollutants,  Chemical  analysis.' 

The  fluorometric  scopoletin-horseradish  peroxi- 
dase method  was  modified  for  field  determinations 
of  hydrogen  peroxide  concentrations  in  ground- 
waters. Standard  additions  calibration  compensat- 
ed for  background  fluorescence  and  inconsistent 
stoichiometry  of  the  fluorescence  quenching  reac- 
tion due  to  interferences  by  the  matrix.  The  detec- 
tion limit,  defined  as  the  blank  plus  three  standard 
deviations,  ranged  from  3.6  to  44.6  nM.  However, 
this  limit  was  more  an  indication  of  the  difficulty 
of  preparing  peroxide-free  water  than  the  actual 
limit  imposed  by  the  sensitivity  of  the  method  for 
the  peroxide  contamination  introduced  with  the 
reagents.  For  1 1 1  field  determinations  the  weight- 
ed average  (uncorrected)  hydrogen  peroxide  con- 
centration was  20.2  nM  and  the  pooled  standard 
deviation  was  7.7  nM.  The  average  of  45  field 
blanks  was  7.8  nM  with  a  pooled  standard  devi- 
ation of  5.2  nM.  At  nanomolar  concentration 
levels,  it  is  essential  that  samples  are  analyzed  for 
H202  in  the  field.  Storage  periods  exceeding  1 
hour  caused  serious  errors  and  irreproducible  re- 
sults. (Author's  abstract) 
W87-07536 


SPECIFICITY  OF  THE  ION  EXCHANGE/ 
ATOMIC  ABSORPTION  METHOD  FOR  FREE 
COPPER(II)  SPECIES  DETERMINATION  IN 
NATURAL  WATERS, 

Alberta   Univ.,   Edmonton.    Dept.    of  Chemistry. 

J.  A.  Sweileh,  D.  Lucyk,  B.  Kratochvil,  and  F.  F. 

Cantwell. 

Analytical  Chemistry  ANCHAM,  Vol.  59,  No   4 

p  586-592,   February   1987.   5   fig,    1   tab,   37  ref. 

Descriptors:  'Analytical  methods,  'Pollutant  iden- 
tification, 'Copper,  'Ion  exchange,  'Spectral  anal- 
ysis, Data  acquisition,  Comparison  studies,  Chemi- 
cal analysis,  Ions,  Cations,  Interference,  Hydrogen 
ion  concentration,  Trace  levels,  Acidic  water,  Or- 
ganic carbon,  Mathematical  equations,  Pollutants, 
Specificity. 

Concentrations  of  the  free  copper(II)  species 
(Cu(2  +  ))  measured  by  the  ion  exchange/atomic 
absorption  (IEX)  method  in  the  presence  of  vari- 
ous concentrations  of  the  ligands  citrate,  glycinate, 
phthalate,  salicylate,  chloride,  and  fulvate  are  com- 
pared to  concentrations  measured  with  a  cupric 
ion  selective  electrode  (ISE)  and/or  to  concentra- 
tions calculated  from  the  known  metal-ligand  for- 
mation constants.  The  IEX  method  is  considerably 
more  sensitive  for  Cu(2  +  )  than  the  ISE  method 
but  is  subject  to  interference  from  cationic  and 
neutral  copper  complexes  as  well  as  from  filterable 
colloidal  copper-hydroxo  species  at  higher  pH 
values.  Accurate  values  of  Cu(2  +  )  concentration 
are  obtained  by  both  methods  in  the  presence  of 
anionic   copper-ligand   complexes.    Since   fulvate, 
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which  is  the  principal  ligand  present  in  natural 
freshwaters,  forms  anionic  complexes,  the  IEX 
method  possesses  adequate  selectivity  for  measur- 
ing Cu(2  +  )  at  trace  levels  in  such  waters.  The 
complexing  capacity  of  an  acidic  lake  water  with  a 
very  low  dissolved  organic  carbon  content  was 
measured  as  3.0  times  10  to  the  minus  8th  power  M 
by  monitoring  Cu(2  +  )  concentration  by  the  IEX 
method  during  titration  with  copper  nitrate.  (Au- 
thor's abstract) 
W87-07537 


COMPREHENSIVE  TRACE  LEVEL  DETERMI- 
NATION OF  ORGANOTIN  COMPOUNDS  IN 
ENVIRONMENTAL  SAMPLES  USING  HIGH- 
RESOLUTION  GAS  CHROMATOGRAPHY 
WITH  FLAME  PHOTOMETRIC  DETECTION, 
Station  Federale  de  Recherches  en  Arboriculture, 
Viticulture  et  Horticulture  de  Waedenswil  (Swit- 
zerland). 
M.  D.  Muller. 

Analytical  Chemistry  ANCHAM,  Vol.  59,  No.  4, 
p  617-623,   February   1987.   6  fig,   5   tab,  44  ref! 

Descriptors:  'Analytical  methods,  'Sample  prepa- 
ration, 'Pollutant  identification,  'Organotin  com- 
pounds, 'Gas  chromatography,  'Flame  photome- 
try, 'Trace  levels,  Data  acquisition,  Chromatogra- 
phy, Tin,  Mass  spectrometry,  Chemical  analysis, 
Sediments,  Sludge,  Surface  water,  Pollutants. 

A  comprehensive  method  for  trace  analysis  of 
mono-,  di-,  tri-,  and  some  tetrasubstituted  organo- 
tin compounds  is  presented.  The  ionic  compounds 
are  extracted  from  diluted  aqueous  solutions  as 
chlorides  by  using  a  Tropolon-C18  silica  cartridge 
and  from  sediment  and  sewage  sludge  by  using  an 
ethereal  tropolon  solution.  The  extracted  organotin 
compounds  are  ethylated  by  a  Grignard  reagent 
and  analyzed  by  using  high-resolution  gas  chroma- 
tography with  flame  photometric  detection 
(HRGC/FPD).  Gas  chromatography/mass  spec- 
trometry was  used  for  confirmation.  The  extrac- 
tion behavior,  gas  chromatographic  retention,  and 
photometric  response  of  a  series  of  organotin  com- 
pounds are  described,  and  the  identification  via 
electron  impact  and  chemical  ionization  mass  spec- 
trometry is  discussed.  The  main  organotin  com- 
pounds detected  in  various  samples  are  butyltins; 
cyclohexyl-  and  phenyltins  were  identified  in  some 
of  the  sediment  and  sewage  sludge  samples.  Meth- 
ylbutyltins  and  tetrabutyltin  were  not  detected. 
Concentrations  were  found  to  range  from  low  ng/ 
L  (parts  per  trillion)  in  surface  water  to  low  mg/kg 
(parts  per  million)  in  sewage  sludge.  (Author's 
abstract) 
W87-07538 


FLUORIMETRIC  DIFFERENTIAL-KINETIC 
DETERMINATION  OF  SILICATE  AND  PHOS- 
PHATE IN  WATERS  BY  FLOW-INJECTION 
ANALYSIS, 

Cordoba  Univ.  (Spain).  Dept.  of  Analytical  Chem- 
istry. 

For  primary  bibliographic  entry  see  Field  7B 
W87-07569 
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DRAINAGE  WATER  QUALITY  FROM 
POTATO  PRODUCTION, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Engineering. 

K.  L.  Campbell,  J.  S.  Rogers,  and  D.  R.  Hensel. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  28,  No 

6,  p  1798-1801,  November-December  1985.  6  fig  2 

tab,  8  ref.  B 

Descriptors:  'Drainage,  'Nitrogen,  'Phosphorus, 
'Potatoes,  'Water  management,  'Irrigation, 
'Water  quality,  Water  table,  Flow,  Nutrients, 
Runoff,  Food  crops. 

Nitrogen  and  phosphorus  losses  were  measured 
from  a  sandy,  high-water-table  soil  in  Florida  used 
for  potato  production  under  two  water  manage- 
ment systems.  These  were  a  water-furrow  irriga- 
tion system  with  surface  drainage  only  and  a  sub- 
surface   drainage-irrigation    system    with    surface 
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runoff  Total  flow  volumes  were  very  similar  from 
both  management  systems.  Subsurface  drainage  ac- 
counted for  80%  of  the  water  loss  from  that  plot. 
Nitrate  nitrogen  and  P04-P  losses  were  greater 
from  the  water-furrow  plot  than  from  the  subsur- 
face-drained plot.  These  results  may  have  been 
influenced  by  the  interactions  of  the  control  ed 
high  water  table  and  the  raised  row-beds  with  the 
water  management  systems.  (Author's  abstract) 
W87-06641 

SFDIMENT  YIELD  AND  WATER  QUALITY 
FROM     A    STEEP-SLOPE    SURFACE    MINE 

SPOIL, 

Brown  and  Caldwell,  Atlanta,  GA. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-06647 

NUMERICAL  SIMULATION  OF  THE  CON- 
VECTIVE  TRANSPORT  OF  A  NpNINTERAC- 
TIVE  CHEMICAL  THROUGH  AN ^SATU- 
RATED/SATURATED POROUS  MEDIA, 

Agricultural   Research   Service,   University   Park, 

PA  Northeast  Watershed  Research  Center. 

E.  B.  Richie,  and  J.  R.  Hoover 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  28  No. 

6,  p  1860-1866,  November-December  1985.  /  tig,  / 

tab,  13  ref,  append. 

Descriptors:  -Model  studies,  -Groundwater  move- 
ment 'Soil  water  movement,  -Porous  media, 
•Particle  movement,  'Path  of  pollutants  -Numeri- 
cal simulation,  -Convective  transport,  Computers, 
Velocity,  Prediction,  Flow,  Moisture  content,  Hy- 
draulic conductivity,  Distribution. 

A  particle  tracking  model  was  developed  to  deter- 
mine location,  pathway,  and  arrival  time  of  a  non- 
interactive  chemical  as  it  migrates  through  a  heter- 
ogeneous, anisotropic,  saturated/unsaturated  tran- 
sient porous  media.  The  model  is  capable  of  accu- 
rately  simulating    particle   movement   through   a 
wide  variety  of  subsurface  configurations  at  rela- 
tively low  computer  costs.  The  computation  speed 
allows  for  the  selection  of  small  time  steps  and  the 
solution  scheme  can  solve  for  a  velocity  vector  at 
any  location  within  the  subsurface  regime.    I  his 
combination  improves  on  the  prediction  of  particle 
pathways  by  describing  flow  throughout  the  entire 
media,  rather  than  depending  on  average  values  o 
flow  velocity.  Input  for  the  model  was  the  initial 
location  of  the  chemical  particle,  moisture  charac- 
teristic  and   hydraulic   conductivity   functions   of 
each  soil,  and  the  total  potential  distribution.   1  he 
velocity  vector  at  the  particle's  exact  internodal 
position  is  determined  by  a  series  of  one-dimen- 
sional numerical  solution  schemes.  The  particle  is 
then  moved  as  a  function  of  the  interpolated  veloc- 
ity vector  and  the  time  step  length.  The  accuracy 
of  the  model  is  tested  by  comparing  the  simulated 
results  to  analytical  solutions  of  three  subsurface 
flow    problems.    Examples    of    particle    tracking 
through  three  hypothetical  flow  systems  are  pre- 
sented to  illustrate  the  usefulness  and  flexibility  ot 
the  model  (Author's  abstract) 
W87 -06651 


BACTERIAL   QUALITY   OF   RUNOFF   FROM 
MANURED     AND     NON-MANURED     CROP- 

Department  of  Agriculture,  Ottawa  (Ontario). 
Animal  Research  Centre.  . 

N.  K.  Patni,  H.  R.  Toxopeus,  and  P.  Y.  Jul. 
Transactions  of  the  ASAE  TAAEAJ,  Vol.  28,  No 
6,  p  1871-1877,  1884,  November-December  1985.  i 
fig,  9  tab,  29  ref. 

Descriptors:  -Bioindicators,  -Runoff,  -Bacteria, 
•Watersheds,  -Land  disposal,  -Animal  wastes, 
•Waste  disposal,  'Manure,  'Water  quality,  Weath- 
er, Topography,  Pollutants,  Monitoring. 

Indicator  bacteria  concentrations  in  non-snowmelt 
runoff  from  adjacent  manured  and  non-manured 
watersheds  were  monitored  for  4  years.  Significant 
differences  in  the  quality  of  runoff  from  the  man- 
ured and  non-manured  cropland  were  not  consist- 
ently observed.  Hydrological  conditions  greatly 
affected  bacterial  concentrations.  Heavy  runot! 
under  wet   weather  conditions  resulted  in  water 


quality  degradation  irrespective  of  cropping  or 
manuring  activity.  Under  relatively  dry  weather 
conditions,  runoff  from  both  the  manured  and  non- 
manured  cropland  often  met  the  recommended 
bacterial  quality  criteria  for  water  to  be  used  for 
recreation  or  as  a  source  of  public  water  supplies^ 
The  relatively  better  quality  of  manured  cropland 
runoff  in  our  study  compared  to  other  studies  was_ 
attributed  mainly  to  the  management  practice  of 
drv  weather  manure  application  followed  by  im- 
mediate plowdown  and  the  mostly  level  topogra- 
phy of  the  watersheds.  Much  lower  indicator  bac- 
teria concentrations  in  long-term  stored  manure 
than  in  relatively  fresh  manure  suggested  a  lower 
potential  for  runoff  pollution  from  land  application 
of  the  former.  (Author's  abstract) 
W87-06653 


INSECTICIDE  WASHOFF  FROM  COTTON 
PLANTS (AS  A  FUNCTION  OF  TIME  BE- 
TWEEN APPLICATION  AND  RAINFALL, 

Agricultural  Research  Service,  Oxford  MS^ 

L.  L.  McDowell,  G.  H.  Willis,  S.  Smith,  and  L.  M. 

T°ansaWc"ons  of  the  ASAE  TAAEAJ,  Vol.  28  No 
6,  p  1896-1900,  November-December  1985.  2  tig,  t> 
tab,  22  ref,  append. 

Descriptors:  -Insecticides,  -Washoff  -Path  of  pol- 
lutants; -Cotton,  -Rainfall,  -Simulated  rainfall, 
Pollution  load,  Methyl  parathion,  Toxaphene  Fen- 
valerate,  Storms,  Pest  control,  Prediction,  Irriga- 
tion, Agriculture. 

Methyl  parathion  (MP),   toxaphene  (TOX),  and 
fen  valerate  (FEN),   as  emulsifiable   concentrates, 
were  tank  mixed  with  water  and  applied  at  1.15  + 
2  30    +    0  11    kg   active   ingredient/ha   to  cotton 
plants  (triplicate  plots)  by  ground  equipment.  Plant 
sampling   showed   that   insecticide   loads   on   the 
plants  dlcreased  hyperbolically  with  time.  Simulat- 
ed rainfall  (51  mm)  was  applied  at  53  mm/h  to  a 
new  test  plot  at  2,  6,  29,  50,  98,  and  146  h  after 
insecticide  application  to  determine  the  fractions  of 
the  insecticides  washed  from  the  plants.  The  frac- 
tions of  MP  washed  from  the  plants  decreased 
exponentially  with  time  after  application  and  lin- 
early with  load  on  the  plants.  In  contrast  to  MP, 
the  fractions  of  TOX  and  FEN  washed  from  the 
plants  were  relatively  constant  at  10  and  7%,  re- 
spectively, regardless  of  time  after  application  and 
loads  on  the  plants.  About  50%  of  the  MP,  TOX, 
and  FEN  washed  from  the  plants  by  any  one  storm 
was  washed  off  by  only  7  to  8  mm  of  rainfall, 
regardless  of  when  rain  occurred.  This  information 
will  improve  the  accuracy  of  predictions  made  in 
mathematical   simulations   of  foliar   washoff  and 
routing  and  may  aid  in  developing  guidelines  tor 
respraying  for  pest  control  following  natural  rain- 
fall or  overhead  irrigation.  (Author's  abstract) 
W87-06657 


TRANSFER  OF  SOIL  SURFACE-APPLIED 
CHEMICALS  TO  RUNOFF, 

Agricultural     Research     Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
G.  C.  Heathman,  L.  R.  Ahuja,  and  p.  R.  Lehman. 
Transactions  of  the  ASAE  TAAEAJ,  Vol.  2  I,  No 
6,  p  1909-1915,  1920,  November-December  1985.  9 
fig,  2  tab,  16  ref. 

Descriptors:  -Model  studies,  -Infiltration  -Path  of 
pollutants,  -Potassium  bromide,  -Runoff,  -Simu- 
lated rainfall,  -Field  tests,  -Transport,  Soil  types, 
Soil  water,  Tillage  effects,  Clays,  Loam,  Adsorp- 
tion, Salts,  Soil  solution. 


than  for  Br(-).  Furthermore,  the  relative  effects  of 
these  factors  were  less  in  the  clay  loam  soil  which 
has  a  higher  adsorption  capacity  for  K(4  )  than  in 
the  sandy   loam  soil.  The  percentage  of  applied 
K(  +  )  lost  in  runoff  from  soil  boxes  was  much 
higher  than  that  of  Br(-)  in  all  cases.  A  simplified 
nonuniform  mixing  model,  which  incorporates  the 
effects  of  infiltration  rates,  was  shown  to  reason- 
ably predict  Br(-)  concentration  in  runoff.  Total 
Br(-)  loss  in  runoff  from  the  field  plots  was  much 
greater  than  from  packed  boxes  of  the  same  soil. 
This  may  be  caused  from  the  grass-covered  surface 
of  the  plots  retaining  Br(-)  loss  and  possibly  be- 
cause the  net  degree  of  mixing  between  rain  water 
and  soil  solution  with  depth  was  greater  in  the  Held 
plots  than  in  the  boxes.  With  an  adjustment  for 
these  parameters,   the   nonuniform  mixing  model 
described  the  results  from  four  plots  and  two  ram 
intensities  fairly  well.  (Author's  abstract) 
W87-06659 

MICROBIAL  CONSUMPTION  OF  NITRIC 
AND  SULFURIC  ACIDS  IN  ACIDIFIED 
NORTH  TEMPERATE  LAKES, 

Department  of  Fisheries  and  Oceans,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-06676 

ROLE  OF  SULFATE  REDUCTION  JN  LONG 

tfrm  accumulation  of  organic  and 
Organic  sulfur  in  lake  sediments, 

Department  of  Fisheries  and  Oceans,  Winnipeg 
(Manitoba).  Freshwater  Inst. 
J.  W.  M.  Rudd,  C.  A.  Kelly,  and  A.  Furutani. 
Limnology  and  Oceanography  LIOCAH.  Vol  31, 
No  6,  p  1281-1291,  November  1986.  5  fig,  4  tab,  28 
ref.  NSERC  (Canada)  Grant  A2671. 

Descriptors:  -Limnology,  -Acid  rain  -Acid  lakes, 
-Lake  sediments,  -Biodegradation,  -Sulfate  reduc- 
tion -Isotope  studies,  -Path  of  pollutants,  Sulfur 
compounds,  Iron,  Sediments,  Lakes,  Deposition, 
Accumulation. 

Sulfate  reduction  and  the  accumulation  of  reduced 
sulfur  in  epilimnetic   sediments  were  studied   m 
lakes  in  southern  Norway,  the  Adirondack  Moun- 
tains, and  at  the  Experimental  Lakes  Area  (E LA) 
of  northwestern  Ontario.  In  all  of  the  lakes,  in 
addition  to  the  previously  known  formation  of  acid 
volatile  sulfur,  sulfate  reduction  also  produced  sub- 
stantial quantities  of  pyrite  and  organic  sulfur  com- 
pounds   In  9-month  in  situ  experiments  at  bLA 
Sng  35S,  there  was  a  large  loss  (55%)  with  time 
of  the  S  initially  reduced  and  deposited  in  the 
sediments  and  a  preferential  loss  of  inorganic  S 
compounds  which  led  to  a  predominance  of  organ- 
ic 35S  accumulation  in  the  sediments  An  intensive 
study  of  long  term  accumulation  of  sulfur  m  the 
epilimnetic   sediments  of  four   Adirondack   lakes 
also  showed  that  the  most  important  long  term  end 
product  of  sulfate  reduction  was  organic  S  and  that 
sulfate  reduction  was  the  major  source  of  S  to  the 
sediments.  Because  of  the  high  concentrations  of 
iron  in  all  of  the  sediments  we  sampled  and  be- 
cause of  the  long  term  storage  of  sulfur  in  sedi- 
ments, mostly  as  organic  S,  iron  did  not  hmrt  iron 
sulfide  accumulation  in  these  sediments.  Iron  limi- 
tation is  unlikely  to  occur  except  in  unusual  cir- 
cumstances. This  study  indicates  that  formation ,  o 
organic   S   in   epilimnetic   sediments   is  pnmanl5 
responsible  for  H(  +  )  consumption  via  sulfate ^re 
duction  in  acidified  lakes.  (See  also  W87-06676 
(Author's  abstract) 
W87-06677 


Transport  of  Br(-)  and  K(  +  )  in  runoff  from  a  soil 
surface-applied  KBr  solution  was  studied  experi- 
mentally with  simulated  rainfall  in  soil  boxes  and 
grassed  field  plots.  Two  soil  types,  and  four  initia 
foil  moisture  levels  were  investigated  in  the  soil 
boxes.  In  addition,  the  effect  of  a  sorghum  mu  ch 
cover  was  examined  in  one  case.  For  both  soils,  he 
highest  loss  of  Br(-)  in  runoff  occurred  from  the 
initially  wet  soil  moisture  level.  The  mulch  coyer 
over  an  initially  wet  soil  significantly  reduced  he 
amount  of  Br(-)  in  runoff  as  compared  with  the 
bare  wet  soil.  The  trend  with  K(  +  )  was  similar  to 
that  of  Br(-),  though  the  relative  effects  of  in.tia 
soil  moisture  levels  and  tillage  were  less  for  K.(  +  ) 


TIME  RESOLUTION  METHODOLOGY  pOI 
ASSESSING  THE  QUA"™  ?F  LAKE  SED1 
MENT  CORES  THAT  ARE  DATED  BY  137C 

Department  of  Energy,  New  York.  Environments 

Measurements  Lab. 

K.  M.  Miller,  and  M.  Heit. 

Limnology  and  Oceanography  L'0CA7HiJ0'-  {, 

No.  6,  p  1292-1300,  November  1986.  17  fig,  1  tal 

22  ref 

Descriptors:  -Sediment  cores  -Sampling  -Coi 
samples,    -Isotope   studies,    -Cesium- 137,    -Wat. 
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pollution  sources,  •Limnology,  Deposition,   Fall- 
out, Sediments,  Lakes,  Profiles,  History. 

Lake  sediment  cores  are  used  to  reconstruct  the 
history  of  the  input  of  trace  substances  into  the 
ecosystem.  LocaJ,  regional,  and  global  depositions 
have  all  been  inferred  from  changes  observed  in 
the  distribution  of  a  given  substance  throughout  a 
core.  Currently,  there  is  much  interest  in  using  this 
technique  to  reconstruct  the  history  of  acid  pre- 
cipitation in  certain  areas  of  the  country.  A  meth- 
odology is  proposed  for  grading  the  utility  of  lake 
sediment  cores  used  to  reconstruct  pollution  histo- 
ries. The  observed  distribution  of  137Cs  with 
depth  in  the  core  is  compared  to  that  expected 
from  independent,  historic  measurements  of  fallout 
deposition.  The  width  of  the  137Cs  peak  in  the 
core  profile  that  corresponds  to  the  fallout  maxi- 
mum of  1963,  or  the  combined  maxima  of  1959  and 
1963,  is  used  to  infer  the  inherent  time  resolution  of 
the  core,  i.e.  the  ability  to  distinguish  events  in  the 
deposition  history  of  the  watershed.  The  method  is 
applied  to  a  number  of  core  profiles  from  various 
lakes  in  the  U.S.  and  appears  to  provide  self- 
consistent  results.  (Alexander-PTT) 
W87-06678 


SIMULATION  OF  SALTWATER  INTRUSION 
IN  VOLUSIA  COUNTY,  FLORIDA, 

GeoTrans,  Inc.,  Herndon,  VA. 

For  primary  bibliographic  entry  see  Field  2F 

W87-06688 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution— Group  5B 


NUTRIENT  LOADS  TO  WISCONSIN  LAKES- 
PART  I.  NITROGEN  AND  PHOSPHORUS 
EXPORT  COEFFICIENTS, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY. 
For  primary  bibliographic  entry  see  Field  2H 
W87-06690 


NUTRD2NT  LOADS  TO  WISCONSIN  LAKES: 
PART  II.  RELATIVE  IMPORTANCE  OF  NU- 
TRDZNT  SOURCES, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY. 
N.  L.  Clesceri,  S.  J.  Curran,  and  R.  I.  Sedlak. 
Water  Resources  Bulletin  WARBAQ,  Vol  22  No 
6,  p  991-1000,  December  1986.  1  fig,  7  tab,  21  ref 

Descriptors:  'Nutrients,  'Nitrogen,  'Phosphorus, 
Wisconsin,  'Lakes,  'Eutrophication,  'Limnolo- 
gy, Municipal  wastewater,  Nonpoint  nutrient 
sources,  Transport,  Agriculture,  Water  quality 
Distribution.  " 

A  comparison  of  municipal  wastewater  treatment 
plant  (WWTP)  and  nonpoint  source  nutrient  loads 
to  Wisconsin's  14,927  inland  lakes  was  performed 
Only  65  of  the  2,925  Wisconsin  lakes  having  sur- 
face areas  of  at  least  eight  ha  and  a  maximum  depth 
oi  at  least  2.4  m  had  one  or  more  WWTP's  located 
wu™?0  km  uPstream;  99  of  Wisconsin's  477 
«  i  iT  i£w™dentified  to  be  upstream  of  these 
65  lakes.  WWTP  total  nitrogen  and  total  phospho- 
rus loads  to  these  65  lakes  were  estimated  using  per 
capita  influent  loads  and  removal  efficiencies  based 
on  wastewater  treatment  types.  Nonpoint  source 
nutrient  loads  were  calculated  utilizing  nutrient 
export  coefficients  derived  specifically  for  Wiscon- 

•  lotal  nitrogen  inputs  to  the  lakes  were  domi- 
ated  by  nonpoint  sources.  The  effectiveness  of 
various  phosphorus  control  programs  to  produce 
water  quality  improvements  visible  to  the  public 
was  estimated  to  be  as  follows  (going  from  most  to 
least  effective):  municipal  phosphorus  removal  and 
;ncultural  reductions,  municipal  phosphorus  re- 
moval alone,  agricultural  reduction  plus  phosphate 
etergent  ban,  agricultural  reductions  alone,  and 
phosphate  detergent  ban  alone.   The  last  option 
would  not  be  expected  to  produce  water  quality 
mprovernem  visible  to  the  public  in  any  Wisconsin 
"*es.  The  differences  between  the  distributions  in 
wisconsm  lakes.  The  differences  between  the  dis- 
L?«  i°nlrnuWisc onsin  of  Population  and  inland 

s  highlights  the  need  to  consider  regional  char- 
acteristics in  any  statewide  water  quality  manage- 
mem  plan.   (See  also  W87-06690)  (Author's  ab- 

W87-06691 


?£o™HLL1FET,MES  OF  HIGHLY  SOLUBLE 
pdo^SOc^.,^ND  GASES  AS  INFERRED 
FROM  SIMULATIONS  WITH  A  GENERAI 
CIRCULATION  MODEL,  WWaHAL 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 

£°or-,P£m.?ry  bibli°graphic  entry  see  Field  2B. 
Wo  7-0669  7 


L.A£EANGUN    TIME   SCALES   CONNECTED 
WITH  CLOUDS  AND  PRECIPITATION 

Stockholm  Univ.  (Sweden).  Meteorologis'ka  Insti- 
tutionen. 

«?or-,P£m^y  bibli°graphic  entry  see  Field  2B. 
W87-06698 


NUMERICAL  MODEL  FOR  SULFUR  AND  NI- 
TROGEN SCAVENGING  IN  NARROW  COLD- 
™^AL~RAINBANDS:  l-  MODEL  DESCRIP- 
TION AND  DISCUSSION  OF  MICROPHYSI- 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Atmos- 
pheric Sciences. 

«0o-,P^imary  bibli°8raPhic  entry  see  Field  2B. 
W87-06699 


CONSIDERATIONS  REGARDING  SOURCES 
FOR  FORMIC  AND  ACETIC  ACIDS  IN  THE 
TROPOSPHERE, 

Virginia  Univ.,  Charlottesville.  Div.  of  Urban  and 

Environmental  Planning. 

For  primary  bibliographic  entry  see  Field  2B 
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NITROGEN  TRANSFORMATIONS  IN  PONDS 
RECEIVING  POLLUTED  WATER  FROM  NON- 
POINT  SOURCES, 

North  Carolina  Agricultural  and  Technical  State 

Univ.,  Greensboro. 

G.  B.  Reddy,  and  K.  R.  Reddy. 

Journal  of  Environmental  Quality  JEVQAA   Vol 

16,  No.  1,  p  1-5,  January-March  1987.  4  fig,  3  tab 

29  ref. 


Descriptors:  'Isotope  studies,  'Path  of  pollutants, 
Ammonium  removal,  'Nitrogen,  'Ponds,  'Fate 
of  pollutants,  'Nonpoint  pollution  sources,  Ef- 
fluents, Sediments,  Diffusion,  Agricultural  runoff 
Watersheds,  Septic  tanks. 

A  laboratory  study  was  conducted  to  determine 
the  role  of  N  transformations  in  ponds  receiving 
inorganic  N-rich  effluents  from  septic  fields,  agri- 
cultural, and  pasture  watersheds.  Undisturbed  sedi- 
ment columns  were  obtained  from  three  ponds. 
Floodwater  in  the  columns  was  enriched  with 
either  15NH4(  +  )-N  or  15N03(-)-N.  Ammonium 
removal  rates  ranged  from  55  to  85  mg  N/sq  m/d, 
while  N03(-)-N  removal  rates  ranged  from  48  to 
71  mg  N/sq  m/d.  Twenty-three  to  49%  of  flood- 
water  15NH4(  +  )-N  diffused  into  the  sediment 
during  a  22-d  incubation  period  and  was  recovered 
V1  l5NH4(  +  )-N  (6-12%  of  the  floodwater 
15NH4(  +  )-N)  and  organic  15N  fractions  (14-37% 
of  the  floodwater  15NH4(  +  )-N).  When  15N03(-)- 
N  was  added  to  the  floodwater,  about  7%  was  tied 
up  in  the  sediment.  Ponds  receiving  effluents  from 
septic  tanks  and  pastured  areas  retained  less  flood- 
water  N  in  the  sediment  compared  to  sediments  of 
the  pond  receiving  runoff  from  agricultural  water- 
shed. (Author's  abstract) 
W87-06717 


NITRATE  LEACHING  AND  DRAINAGE  FROM 
ANNUAL  AND  PERENNIAL  CROPS  IN  TILE- 
DRAINED  PLOTS  AND  LYSIMETERS, 

Sveriges  Lantbruksuniversitet,  Umea. 

L.  Bergstrom. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

16,  No.   1,  p  11-18,  January-March  1987.  5  fig    2 

tab,  24  ref. 

Descriptors:  'Groundwater,  'Path  of  pollutants, 
'Nitrates,  'Leaching,  'Tile  drainage,  'Lysimeters, 
Fertilizers,  Agriculture,  Weather,  Soil  profiles,  Es- 
timating. 

Leaching  of  N03  with  drainage  water  from  tile- 
drained  field  plots  and  from  three  types  of  lysi- 


meters was  estimated  during  a  4-yr  period   Treat- 
ments  included   barley   (Hordeum   distichum   L) 
with  and  without  N-fertilizer,  a  grass  ley  (Festuca 
pratensis),  and  a  lucerne  ley  (Medicago  staiva)(i.e 
4-yr  forage  crops).  The  maximum  amount  of  N03 
leached  was  36  kg  N/ha/yr  for  barley  fertilized 
with  Ca(N03)2  (120  kg  N/ha/yr).  For  unfertilized 
barley  the  corresponding  amount  was  5  kg  N/ha 
during  the  same  period.  The  N03  fluxes  from  the 
grass  and  lucerne  leys  were  mostly  below  5  kg  N/ 
ha/yr_  However,  after  the  grass  ley  was  plowed, 
considerable  leaching  occurred,  reaching  42  kg  N/ 
ha  during  20  weeks  following  plowing.  Weather 
conditions  had  a  strong  influence  on  the  temporal 
distribution  of  leaching  losses.   Lysimeters,  com- 
pared with  tile-drained  plots,  had  generally  higher 
drainage  volumes.  The  slow  dynamics  of  ground- 
water beneath  the  drainage-tiles  can  explain  most 
of  this  difference.  Lysimeters  with  disturbed  soil 
profiles  usually  had  higher  drainage  volumes  than 
lysimeters  with  undisturbed  profiles.  Despite  these 
differences,  all  methods  consistently  estimated  the 
relative  differences  between  the  cropping  systems 
concerning  leaching  of  N03.  The  degree  of  varia- 
tion in  drainage  flow  between  lysimeter  replicates 
was  also  satisfactorily  low.  (Author's  abstract) 
W87-06719 


MINERALIZATION  AND  VOLATILIZATION 
OF  POLYCHLORINATED  BIPHENYLS  IN 
SLUDGE-AMENDED  SOILS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept    of 
Agronomy  and  Horticulture. 
B.  C.  Fairbanks,  G.  A.  O'Connor,  and  S.  E.  Smith. 
Journal  of  Environmental  Quality  JEVQAA   Vol 
16,  No.   1,  p  18-25,  January-March  1987.   1  fig    5 
tab,  37  ref.  DOE  Contract  DE-AC04-83AL21776. 

Descriptors:  'Fate  of  pollutants,  'Sludge  disposal 
Land  disposal,  'Waste  disposal,  'Mineralization, 
Volatilization,  'Polychlorinated  biphenyls,  'Path 

of    pollutants,    Transport,    Isotope    studies,    Soil 

types,  Sludge,  Degradation. 

Polychlorinated  biphenyls  (PCBs)  are  toxic  organ- 
ics  of  concern  limiting  the  reuse  of  sewage  sludge 
on  agricultural  lands.  The  mineralization  and  vola- 
tilization of  PCBs  (14C-Aroclor  1254)  were  moni- 
tored for  240  d  in  three  calcareous  soils  from  New 
Mexico,    amended    or    unamended    with    sewage 
sludge.  Two  first-order  rate  constants  were  used  to 
describe  both  processes  and  to  compare  treatment 
effects  of  sludge  addition,  PCB  concentration  (5, 
50,  500  mgAg),  soil  textural  class,  and  length  of 
sludge  incubation  with  soils  prior  to  experimenta- 
tion. Total  loss  of  PCBs  ranged  from  8  to  33%. 
Fifty  and  95%  disappearance  times  ranged  from 
2.5   to   5.9   yr  and   6.1    to   26.3   yr,   respectively 
Treatment  effects  on  total  loss  closely  paralleled 
those  of  volatilization.   Volatilization  of  organics 
ranged  from  5  to  31%,  and  was  the  major  means  of 
loss  of  14C  in  unamended  soils  and  all  500  mg 
PCB/kg  treatments.  Volatilization,  and  thus  envi- 
ronmental transport,  was  decreased  by  sludge  addi- 
tion. Exposure  of  the  soil  to  sludge  prior  to  experi- 
mentation  had   no  effect  on   volatilization   when 
compared   to  fresh   sludge   additions.   Carbon- 14- 
organic   volatile   loss   was  greater   in   two  sandy 
loams  than  in  a  clay  soil.  Comparing  PCB  concen- 
trations, volatilization  was  generally  greatest  at  50 
mgAg  and  least  at  500  mgAg,  with  comparatively 
smaller  differences  between  5  and  50  mg/kg  Deg- 
radation of  14C-Aroclor   1254  to   14C02  ranged 
from  1  to  ll%.  Overall,  14C02  evolution,  and  thus 
detoxification  increased  with  sewage  sludge  addi- 
tion and  decreased  with  increasing  PCB  concentra- 
tion.   Mineralization    exceeded    volatilization    in 
sludge-amended  soils  at  5  mg  PCBsAg.  During  the 
first  60  d  of  incubation,  previous  exposure  of  the 
soil  to  sewage  sludge  increased  mineralization  in 
the  5  and  50  mg  PCB/kg  treatments.  In  no  case  did 
sewage  sludge  additions  increase  the  environmen- 
tal hazard  of  Aroclor  1254  in  these  soils.  (Author's 
abstract) 
W87-06720 


DECOMPOSITION  OF  FRESH  AND  ANAERO- 
BICALLY    DIGESTED    PLANT    BIOMASS    IN 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
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K  K.  Moorhead,  D.  A.  Graetz,  and  K.  R.  Reddy 
Journal  of  Environmental  Quality  JEVQAA.  .Vol. 
16,  No.  1,  p  25-28,  January-March  1987.  2  tig,  5 
tab,  18ref. 

Descriptors:  'Isotope  studies,  'Anaerobic  diges- 
tion, 'Biomass,  'Degradation,  'Fate  of  pollutants, 
•Water  hyacinth,  'Land  disposal,  'Soil  amend- 
ments, 'Mineralization,  Nutrients,  Nitrogen, 
Carbon,  Incubation,  Moisture  content,  Sludge,  Ki- 
netics, Waste  disposal. 

Fresh  and  anaerobically  digested  water  hyacinth 
biomass,  with  either  low  or  high  N  tissue  con tent, 
were  added  to  soil  to  evaluate  C  and  N  mineraliza- 
tion characteristics.  The  plant  biomass  was  labeled 
with  15N  before  digestion.  The  fresh  plant  biomass 
and  digested  biomass  sludge  were  freeze-dned  and 
ground   to  pass  a  0.84-mm  sieve.  The  materials 
were  thoroughly  mixed  with  a  Kindnck  fme  sand 
(Arenic  Paleudults)  at  a  rate  of  5  g/kg  soil  and 
ncubated  for  90  d  at  27  C  at  a  moisture  content 
adjusted  to  0.01  MPa.  Decomposition  was  evaluat- 
ed  by    C02   evolution    and    15N    mineralization 
After  90  d,  approximately  20%  of  the  added  C  of 
the  digested  sludges  had  evolved  as  C02  com- 
pared To  39  and  50%  of  the  added  C  of  the  fresh 
plant  biomass  with  a  low  and  high  N  content, 
respectively.  First-order  kinetics  were  used  to  de- 
scribe decomposition  stages.  Mineralization  of  or- 
ganic  15N  to  15N03(-)-N  accounted  for  8%  ot 
fpplied  N  for  both  digested  sludges  at  90  £  Nitro 
gen  mineralization  accounted  for  3  and  33%  of  the 
Applied  organic  N  for  fresh  plant  biomass  with  a 
low  and  high  N  content,  respectively.  (Authors 
abstract) 
W87-06721 

METAL  ACCUMULATION  IN  CORN  AND 
BARLEY  GROWN  ON  A  SLUDGE-AMENDED 
TYPIC  OCHRAQUALF, 

Kearney  (AT.),  Inc.,  Alexandria,  VA. 

B.  D.  Rappaport,  D.  C.  Martens,  R.  B.  Reneau, 

and  T.  W.  Simpson. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

16,  No.  1,  p  29-33,  January-March  1987.  1  fig,  6 

tab,  40  ref. 

Descriptors:  'Bioaccumulation,  "Heavy  metals, 
'Corn  'Barley,  'Soil  amendments,  'Land  dispos- 
al 'Sludge  disposal,  'Waste  disposal,  'Path  ot 
pollutants,  Soil  types,  Anaerobic  digestion,  Silage, 
Soil  horizons,  Soil  profiles,  Phytotoxicity. 

A  field  experiment  was  conducted  during  the  1984 
and  1985  growing  seasons  in  the  Atlantic  Coastal 
Plain  region  to  evaluate  heavy  metal  accumulation 
in  corn  (Zea  mays  L.)  grain  and  stover  and  in 
barley  silage  (Hordeum  vulgare  L.)  grown  on  a 
poorly  drained,  sludge-amended  soil.  The  study 
was  conducted  using  in  situ  controlled  lateral  flow 
plots  (1.5  by  2.3  m)  on  Acredale  silt  loam  (fine- 
silty,  mixed,  thermic,  Typic  Ochraqualfs    with  a 
cation  exchange  capacity  of  6.9  mol  sub  cAg  and  a 
DH  of  6.6.  An  aerobically  digested  sludge  from  a 
wastewater  treatment  plant  with  major  industrial 
inputs  was  applied  to  the  plots  in  1984  at  rates  of  0, 
42   and  84  dry  Mg/ha.  At  the  highest  ^cation 
rate    1  8    304,  17.2,  and  248  kg/ha  of  Cd,  Cu,  Ni, 
andZn  were  applied,  respectively.  Cadmium  con- 
centration was  <0.01  mg/kg  in  the  corn  grain  in 
both  1984  and  1985.  Sludge  application  increased 
the  concentration  of  Ni  and  Zn  in  the  corn  grain  in 
1984  and  1985.  Levels  of  Cd  and  Cu  were  unaffect- 
ed bv  sludge  application  in  the  corn  gram  for  both 
years  Copper,  Ni,  and  Zn  levels  were  increased  in 
the  barley  silage  by  sludge  application.  Levels  of 
DTPA     (diethylenetriaminepentaacetic     acia)-ex- 
tractable  metal  in  the  Ap  horizon  were  increased 
by  sludge  application  and  were  0.25   60  2,  and 1  30 
mE  Cd    Cu    Ni.  and  Zn/kg  in  the  highest  sludge 
ufatment,    respectively.    The    DTPA-extractable 
Cd  Cu  Ni  and  Zn  within  the  soil  profile  indicated 
no 'downward   metal   movement.   On  this  poorly 
drained  soil,  phytotoxicity  due  to  metals  did  not 
occur  even  where  Cu  was  applied  in  excessor  280 
ke/ha,  wh.ch  is  the  maximum  amount  of  Cuthat 
could  be  applied  to  the  soil  based  on  UShl  A 
guidelines.  (Author's  abstract) 
W87-06722 


NITRATE  LEACHING  LOSSES  FROM  MONO- 
LITH I  YSIMETERS  AS  INFLUENCED  BY  NI- 
TRAPYRIN 

Agricultural'  Research  Service,  Coshocton,  OH. 
North  Appalachian  Experimental  Watershed. 

JLouBrn°TfnEnv,ronmental  Quality  JEVQAA  Vol. 
16,  No.  1,  p  34-38,  January-March  1987.  5  fig,  I 
tab,  14  ref. 

Descriptors:  'Lysimeters,  'Corn  'Path  of  pollut- 
ants, 'Nitrates,  'Leaching,  'Nitrapynn,  'Urea, 
Fertilizers,  Nitrification,  Inhibition,  Seasonal  varia- 
tion, Groundwater. 

Three  monolith  lysimeters,  each  with  a  surface 
area  of  8.1  sq  m  and  a  depth  of  2.4  m,  were  planted 
to  no-till  corn  (Zea  mays  L.)  for  6  consecutive 
vears  The  lysimeters  contained  a  Rayne  silt  loam 
(Tvpic   Hapludult),   a   well-drained    residual   soil. 
Urea  was  placed  in  a  slot  approximately   10-cm 
deep  and  10  to  15  cm  from  the  corn  row  at  a  rate 
of  336  kg  N/ha.  The  urea  applied  to  two  of  the 
lysimeters  was  treated  with  nitrapynn  (2-chloro-6- 
(trichloromethyl)pyridine),  a  nitrification  inhibitor 
and  applied  untreated  on  the  third  lysimeter.  Two 
years  of  unfertilized  meadow  immediately  preced- 
ed the  corn.  Concentrations  of  N03(-)-N  Ml  the 
leachate  from  the  lysimeters  were  higher  during 
the  corn  years  than  during  the  meadow  period. 
Concentrations  showed  seasonal  variations  during 
the  last  3  yr  of  the  study,  but  showed  no  increasing 
trend   The  leachate  from  the  lysimeters  receiving 
the  nitrapyrin  treated   urea  had  seasonally  flow- 
weighted  N03(-)-N  concentrations  ranging  from  6 
to  40  mg/L,  while  the  leachate  from  the   ysimeter 
receiving    untreated    urea    had    seasonally    flow- 
weighted  N03(-)-N  concentrations  ranging  from 
20  to  54  mg/L.  Nitrate-N  losses  showed  a  similar 
treatment    difference.    The    6-yr    annual    average 
N03(-)-N  loss  was  117  and  160  kg/ha  from  the 
lysimeters   with   the   treated   urea   and    untreated 
urea    respectively.   This  study  demonstrates  that 
nitrification  inhibitors  such  as  nitrapynn    have  a 
potential  to  reduce  N03(-)-N  leaching  when  ap- 
plied  with  ammoniacal  fertilizers.   (Authors  ab- 
stract) 
W87-06723 


RFSIDUAL  PESTICIDE  CONCENTRATIONS 
fl! PbEAR  CREEk!  MISSISSIPPI,  1976  TO  1979, 

Agricultural  Research  Service,  Oxford,  MS.  Sedi- 
mentation Lab. 

C.  M.  Cooper,  F.  E.  Dendy,  J.  R.  Mc  Henry,  and 
T  C"1  Ritchie 

Journal  of  Environmental  Quality  JEVQAA.  Vol. 
16,  No.  1,  p  69-72,  January-March  1987.  2  tig,  i 
tab,  1 5  ref. 

Descriptors:  'Path  of  pollutants,  'Pesticides  'Bear 
Creek  *DDT  'DDE,  'Toxaphene,  'Runoff, 
'Sediments,  Surface  water,  Lakes,  Streams,  Water- 
sheds, Erosion,  Mississippi  River. 

Concentrations  of  DDT  (l.l.l-trichIoro-2 ..2-bis(p- 
chlorophenyl)-ethane),      DDE     (l.l-dichloro-2 2- 
bis(p-chlorophenyl)-ethane),  and  toxaphene  (chlor- 
inated    camphene)     were    measured     in     surface 
waters,  soils,  storm  runoff,  and  deposited  bottom 
sediments  along  the  83-km  length  of  Bear  Creek. 
This  creek  is  a  Mississippi  River  alluvial  stream, 
which  includes  six  riverine  lakes  in  an  intensively 
cultivated   44260-ha   watershed.    Low   concentra- 
tions of  pesticides  were  persistent  in  surface  waters 
of  the  creek  from  the  headwaters  to  the  confluence 
with  the  Yazoo  River  with  no  significant  differ- 
ences in  concentrations  between  sites  on  the  creek 
or  in  isolated  offstream  lakes.  Pesticide  concentra- 
tions increased  during  periods  of  maximum  runott, 
which  corresponded  with  the  winter  rainy  season 
and  minimum  vegetative  cover  on  the  soil.  Seven 
years  after  spraying  had  ceased,  DDT  was  still 
available  to  surface  waters  and  aquatic  biota  by 
way   of  eroded   soil   from   farm   fields  and   from 
deposited  sediments  in  stream  and  lake  bottoms. 
No  significant  declines  in  concentrations  ot  DU  I 
in  surface  waters  were  found  in  comparisons  with 
two  earlier  studies  nor  were  any  declines  in  surface 
water  contamination  noted  during  this  3-yr  study. 
(Author's  abstract) 
W87-06726 


SHORT-TERM    VARIABILITY    IN    BIOGENIC 
SUIPHUR    EMISSIONS    FROM    A    FLORIDA 
SPARTINA  ALTFZRNIFLORA  MARSH, 
Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL. 

D.  J.  Cooper,  W.  Z.  de  Mello,  W.  J.  Cooper,  R.  G. 
Zika  and  E.  S.  Saltzman. 

Atmospheric  Environment  ATENBP,  Vol.  21  .No. 
1  p  7-12,  January  1987.  3  fig,  2  tab,  19  ref.  NSF 
Grant  ATM  84-05921. 

Descriptors:  'Temporal  variation,  'Salt  marshes, 
•Air  pollution  sources,  'Acid  rain,  'Florida, 
'Spartina,  'Sulfur  emissions,  'Acid  rain,  Sulfur 
compounds,  Sulfur,  Tidal  effects,  Tides,  Tempera- 
ture, Sediments,  Atmosphere. 

Recent  studies  on  the  problem  of  acid  precipitation 
have  focused  largely  on  the  biogeochemical  cy- 
cling of  sulfur-containing  compounds.  The  contri- 
bution of  biogenic  reduced  S  gases  to  the  atmos- 
pheric S  burden  has  been  and  remains  an  area  ot 
major  concern.  Emissions  of  biogenic  sulfur  gases 
from   a   Florida   Spartina  aitermflora  zone   were 
measured  over  several  tidal  and  diel  cycles  using  a 
dynamic  flow  chamber  technique,  corroborating 
recently  published  information.  The  flux  of  hydro- 
gen sulfide  from  individual  measurements  is  shown 
to  vary  by  over  four  orders  of  magnitude,  and 
correlates  primarily   with  the  stage  of  the  tidal 
cycle    In  contrast,  the  fluxes  of  dimethyl  sulfide, 
carbon  disulfide  and  dimethyl  disulfide  vary  by 
less   than   an   order   of  magnitude   and   correlate 
primarily  with  the  diurnal  temperature  changes  in 
the  sediment  surface.  These  differences  are  dis- 
cussed in  terms  of  the  various  biological  and  physi- 
cal parameters  which  may  regulate  the  release  of 
reduced  sulfur  compounds  to  the  atmosphere.  (Al- 
exander-PTT) 
W87-06740 

ANTHROPOGENIC  NITROGEN  OXIDE 
TR™SPORT  AND  DEPOSITION  IN  EASTERN 
NORTH  AMERICA, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Energy 

Lab. 

J  A  Fay,  D.  Golomb,  and  S.  Kumar. 

Atmospheric  Environment  ATENBP,  Vol.  21  No 

1,   p  61-68,  January   1987.   6  fig,  2  tab,   15  ref. 


Descriptors:  'Model  stupes,  'Nitrogen  oxides, 
'Atmospheric  transport,  'Path  of  pollutants,  Ni- 
trates 'Deposition,  'Precipitation,  'Acid  ram, 
Winds  Prediction,  Transformation,  Anthropogen- 
ic pollution  sources,  Optimization,  Calibrations 
Estimating. 

A  long-range  atmospheric  transport  and  transfer 

mation  model  is  presented  for  nitrogen  oxides  emit 

Ted  by  man-made  sources.  The  model  parameter: 

are    optimized   by    matching    the    model    outpu 

annual  average  nitrate  (N03(-))  wet  depositions. 

observed  deposition  at  109  precipitation  sampl  n, 

stations  in  eastern  North  America  that  operate. 

coSously   in  the  years   1980-1982.  The  root 

mean-square    residual    between    observations   an 

predictions  is  2.9  kg  N03(-)/ha/y  or _1£7%  of  th 

root-mean-square   observed   value.   The   trend  c 

estimated  annual  average  N03(-)  concentrations 

precipitation  at  Hubbard  Brook,  New  Hampsh. 

compared  well  with  the  observations  from  1964  f 

1981    Transfer  coefficients  decay  nearly  expone 

tially  with  distance  with  length  scales  of  200-81 

km,  depending  on  source-receptor  Orientation  w, 

respect  to  the  resultant  annual  wind  direction.  II 

model    was    used    for    source    apportionment. 

N03(-)  wet  deposition  at  several  receptors  and  ti 

estimating  a  nitrogen  budget  for  eastern  NAM 

,ca,   including  the  transboundary   fluxes  betwe. 

the  U.S.  and  Canada.  (Author's  abstract) 

W87-06741 

WASHOUT  RATIOS  OF  NITRATE,  NON-SE 
SALT  SULFATE  AND  SEA-SALT  ON  VIRGI 
IA  KEY,  FLORIDA  AND  ON  AMERICA 
SAMOA,  ,  .  ,     •    s 

Rosenstiel  School  of  Marine  and  Atmospheric  S 
ence,  Miami,  FL. 

D.  L.  Savoie,  J.  M.  Prospero,  anc I  R. J- N«»- 
Atmospheric  Environment  ATENBP,  Vol.  21,  r 
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1,  p  103-1 12,  January  1987.  2  fig,  3  tab,  27  ref.  NSF 
Grants  OCE-84-5609  and  ATM-83-1 1335. 

Descriptors:  *Washout,  *Sodium,  *Path  of  pollut- 
ants, *Acid  rain,  'Nitrates,  'Sulfates,  'Virginia 
Key,  'Samoa,  'Precipitation,  Aerosols,  Temporal 
variation,  Seasonal  variation,  Deposition 
SEAREX,  Florida. 

On  Virginia  Key,  Miami,  Florida,  257  rainwater 
samples  were  collected  on  a  event  basis  from  May 
1982  to  April  1985.  At  the  same  site,  171  aerosol 
samples  were  collected  throughout   1984.  All  of 
these  samples  were  analyzed  for  nitrate,  non-sea- 
salt  (NSS)  sulfate  and  sodium  to  assess  the  tempo- 
ral variations  in  the  concentrations  and  to  deter- 
mine the  washout  ratios  of  each  of  the  constituents. 
The  annual  volume-weighted  mean  concentrations 
in  rainwater  are:  nitrate-0.51    microgram(ug)/ml; 
NSS    sulfate-0.74    ug/ml;    Na-1.93    ug/ml.    Only 
sodium  exhibited  a  significant  seasonal  cycle;  its 
concentrations  were  markedly  higher  during  the 
winter.  In  aerosols,  the  mean  concentrations  are: 
nitrate- 1.9  ug/cu  m;  NSS  sulfate-2.8  ug/cu  m;  Na- 
3.7  ug/cu  m.  Nitrate  and  NSS  sulfate  exhibit'con- 
sistent  seasonal  cycles  with  concentrations  being 
significantly  higher  during  the  winter  and  spring. 
It  is  estimated  that  wet  deposition  accounts  for  the 
majority  of  the  total  fluxes  of  each  constituent: 
80%  for  nitrate,  95%  for  NSS  sulfate,  and  67%  for 
Na.  Annual  washout  ratios  at  Virginia  Key  are 
similar  for  nitrate  and  NSS  sulfate,  330  and  290, 
respectively.  That  for  Na  is  about  a  factor  of  two 
higher,  550.  Comparable  long-term  ratios  were  cal- 
culated for  American  Samoa  based  on  aerosol  data 
from  the  SEAREX  program  and  rainwater  data 
from  the  National  Atmospheric  Deposition  Pro- 
gram: 270  for  nitrate,  420  for  NSS  sulfate,  and  520 
for  Na.  The  comparability  of  the  Virginia  Key  and 
Samoa  results  suggest  that  these  ratios  may  be 
applicable  over  a  wide  area  of  the  world  ocean. 
Estimates  from  nonconcurrent  data  for  the  wash- 
out ratio  vs  event  rainfall  (log  W  =  log  a  +  b  log 
R)  at  Virginia  Key  were  essentially  the  same  for  all 
three  constituents  with  'a'  ranging  from   1100  to 
1300  and   'b'   ranging   from   -0.26   to   -0.29.   The 
coefficients  for  American  Samoa  were  markedly 
different:   'a'  ranged  from  2900  to  3600  and   'b' 
ranged  from  -0.51  to  0.56.  (Author's  abstract) 
W87-06742 


STATISTICAL  SUMMARY  AND  ANALYSES 
OF  EVENT  PRECIPITATION  CHEMISTRY 
FROM  THE  MAP3S  NETWORK,  1976-1983, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Lab.  d'Hydraulique. 
For  primary  bibliographic  entry  see  Field  2B 
W87-06743 


SPiTIAL  AND  HISTORICAL  TRENDS  IN 
\CIDIC  DEPOSITION:  A  GRAPHICAL  INTER- 
SLTE  COMPARISON, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Dept.  of 
Chemical  and  Environmental  Engineering. 
E.  R.  Altwicker,  and  A.  H.  Johannes. 
Atmospheric  Environment  ATENBP,  Vol.  21   No 
1,  p  129-135,  January   1987.  4  fig,   1  tab,  23  ref. 

Descriptors:  'Chemistry  of  precipitation,  'Region- 
al analysis,  'Acidic  deposition,  'Path  of  pollutants, 
Acid  rain,  'Precipitation,  Ions,  Spatial  distribu- 
tion, History,  Comparison  studies,  Weather  data 
collections. 

Precipitation  chemistry  from  different  regions  of 
the  Continental  United  States  is  characterized  in 
terms  of  a  graph  of  annual  mean  Sigma(  +  )  vs 

1*%$');  Wxhere  S'gma(  +  )  =  Ca(2  +  )  +  Mg(2  +  ) 
+  NH4(  +  )  +  K(  +  )  and  Na(  +  ),  and  Sigma(-)  = 
S04(2-)  +  N03(-)  +  Cl(-);  concentrations  are 
given  in  microequiv/L.  Sites  receiving  acid  pre- 
cipitation (pH  <4.5)  tend  to  lie  below  a  slope  of 
05  on  such  a  graph,  whereas  sites  that  receive  a 
«(  +  ))  <31.6  microequiv/L  (i.e  pH  >4.5)  tend  to 
Uuster  near  a  line  of  slope  one.  Four  regions, 
;,°nh  Central  (Minnesota,  Wisconsin),  Midwest 
(Illinois,  Ohio),  East  Central  (North  Carolina,  Vir- 
ginia), and  North  East  (Pennsylvania,  New  York, 
Vermont,  New  Hampshire,  Maine)  are  areas  of 
minimum  and  maximum  Sigma(  +  )  and  Sigma(-) 
vaJues.    Seasonal    variations    of    Sigma(  +  )    and 


Sigma(-)  tend  to  occur  along  lines  of  constant  slope 
within  these  regions.  The  results  from  the  last 
decade  have  been  compared  with  the  few  measure- 
ments from  the  1950s.  Although  one  possible  inter- 
pretation from  this  comparison  is  that  Sigma(-)  has 
increased  in  one  or  more  of  the  regions  considered, 
this  view  is  tempered  by  the  inherent  difficulty  in 
comparing  single  sites  with  regions.  (Author's  ab- 
stract) 
W87-06744 


DIFFERENCE  BETWEEN  S04(2)  AND  N03(-) 
IN  WINTERTIME  PRECIPITATION, 

General  Motors  Research  Labs.,  Warren,  MI.  En- 
vironmental Science  Dept. 
For  primary  bibliographic  entry  see  Field  2B 
W87-06745 


MARBLE   WEATHERING  AND   AIR   POLLU- 
TION IN  PHILADELPHIA, 

Delaware  Univ.,   Newark.   Dept.   of  Geography. 
For  primary  bibliographic  entry  see  Field  5C 
W87-06746 


DEGRADATION  OF  PARATHION  IN  CUL- 
TURES OF  THE  MARINE  DINOFLAGELLATE 
POROCENTRUM  MICANS  E, 

Paris-6  Univ.  (France).  Dept.  de  Biologie  Cellu- 

laire. 

P.  Prevot,  and  M.  O.  Soyer-Gobillard. 

Water  Research  WATRAG,  Vol.  21,  No.  1,  p  19- 

23,   January    1987.    7   fig,    1    tab,    16  ref.    DRET 

Agreement  84198. 

Descriptors:  'Organophosphorus  pesticides,  'Bio- 
degradation,  'Pesticides,  'Parathion,  'Insecticides, 
♦Fate  of  pollutants,  'Dinoflagellates,  'Degrada- 
tion, Cultures,  Toxicity,  Phytoplankton,  Popula- 
tion exposure. 

Organophosphorus  pesticides  are  being  used  more 
and  more,  often  instead  of  organochlorine  pesti- 
cides that  decompose  slowly  and  can  accumulate 
in  living  organisms.  Parathion  is  one  of  the  most 
commonly  used  organophosphorus  insecticides  and 
also  one  of  the  most  toxic.  The  rate  of  degradation 
of  parathion  in  laboratory  cultures  of  a  unicellular 
phytoplankton  dinoflagellate,  Prorocentrum 
micans  E.,  was  studied  in  conditions  resembling 
the  marine  environment.  When  the  parathion,  at  1- 
5  ppm,  was  added  in  sterile  culture  medium  there 
was  no  significant  degradation  after  2  months, 
whereas  in  the  presence  of  populations  of  P. 
micans  more  than  95%  was  degraded  in  10  days. 
The  initial  step  of  the  biodegradation  was  a  reduc- 
tion to  aminoparathion.  This  process  corresponds 
to  a  detoxification  of  the  medium.  (Alexander- 
PTT) 
W87-06750 


VIRUS  SURVIVAL  ON  VEGETABLES  SPRAY- 
IRRIGATED  WITH  WASTEWATER, 

Fairfield    Hospital    for    Communicable    Diseases 

(Australia).  Virus  Lab. 

B.  K.  Ward,  and  L.  G.  Irving. 

Water  Research  WATRAG,  Vol.  21,  No.  1,  p  57- 

63,  January  1987.  5  tab,  22  ref. 

Descriptors:  'Viruses,  'Wastewater  irrigation, 
'Impaired  water  use,  'Survival,  'Pollutant  identifi- 
cation, 'Irrigation,  Wastewater,  Food  crops,  Cul- 
tures, Isolation,  Sample  preservation,  Vegetables. 

A  method,  developed  to  detect  low  concentrations 
of  virus  on  vegetables,  irrigated  with  wastewater, 
was  investigated  in  the  field.  Celery,  spinach,  let- 
tuce and  tomato  crops,  grown  at  an  experimental 
station  near  Melbourne,  Victoria,  were  spray-irri- 
gated with  stored  wastewater,  which  had  been 
seeded  with  either  poliovirus  or  adenovirus.  At 
specified  intervals  after  irrigation,  vegetables  were 
harvested,  washed  to  remove  virus  and  the  wash- 
ings concentrated  into  a  small  volume  which  was 
inoculated  into  cell  cultures  for  virus  isolation.  The 
method  demonstrated  rapid  inactivation,  within  48 
h,  of  poliovirus  on  crops  and  low  level  persistence 
of  this  virus  for  up  to  13  days.  Adenovirus  could 
not  be  detected  on  a  lettuce  crop  as  early  as  24  h 
after  irrigation.  On  crops  harvested  immediately 
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after  irrigation  and  stored  at  4  C  in  a  humid 
atmosphere  in  the  dark,  the  method  was  able  to 
demonstrate  more  gradual  inactivation  of  poliovi- 
rus than  under  field  conditions  and  virus  persist- 
ence for  up  to  76  days.  Since  seeded  virus  concen- 
trations were  similar  to  those  commonly  detected 
in  wastewater  before  storage,  results  indicate  that 
this  is  a  practical  method  for  assessing  viral  con- 
tamination of  vegetable  crops  spray-irrigated  with 
wastewater.  (Author's  abstract) 
W87-06755 


TRACE  METALS  AND  WATER  CHEMISTRY 
OF  FOREST  LAKES  IN  NORTHERN  SWEDEN, 

National  Swedish  Environment  Protection  Board, 

Solna. 

H.  Borg. 

Water  Research  WATRAG,  Vol.  21,  No    1    p  65- 

72,  January  1987.  8  fig,  7  tab,  22  ref. 

Descriptors:  'Forest  lakes,  'Lakes,  'Water  chem- 
istry, 'Trace  metals,  'Acid  rain,  'Acid  lakes, 
'Sweden,  'Pollutant  identification,  Water  quality, 
Ions,  Heavy  metals,  Electrolytes,  Deposition,  Spa- 
tial distribution,  Regression  analysis,  Seasonal  vari- 
ation. 

To  study  the  influence  of  airborne  pollutants  on 
water  quality,  water  samples  were  taken  from  59 
forest  lakes  in  northern  Sweden  along  a  section  of 
about  1000  km  in  length.  Determinations  were 
made  of  pH,  water  color,  conductivity,  major  ions, 
nitrogen  and  phosphorus,  as  well  as  the  metals  Fe 
Mn,  Al,  Zn,  Cu,  Pb,  Cd,  Ni,  Cr,  Co,  As  and  V. 
The  lake  waters  were  generally  soft,  with  low 
levels  of  electrolytes.  The  pH  values  increased  and 
the  sulfate  concentrations  decreased  from  south  to 
north.  The  lakes  in  the  southern  parts  of  the  area 
showed  evidence  of  increased  deposition  of  acidi- 
fying substances,  shown  by  higher  Ca  +  Mg/ 
alkalinity  ratio.  A  geographical  distribution  pattern 
was  observed  from  Zn  and  to  some  extent  also  for 
Pb  and  Cd,  with  the  highest  concentrations  in  the 
south.  However,  pH  and  water  color  were  of 
major  importance  for  the  distribution  of  trace 
metals.  Mn,  Al  and  Zn  were  negatively  correlated 
to  pH  and  Fe,  Mn,  Al,  Pb  and  As  were  positively 
correlated  to  water  color.  A  multiple  regression 
analysis  showed  that  the  distribution  of  Fe  was 
influenced  mainly  by  water  color,  Zn  mainly  by 
pH,  while  Mn  and  Al  were  influenced  both  by  pH 
and  color.  Some  of  the  lakes  were  sampled  both  in 
winter  and  summer  and  the  concentration  of 
metals  was  found  to  be  around  two-fold  higher  in 
winter  than  in  summer.  (Author's  abstract) 
W87-06756 


INFLUENCE  OF  CATION  ACIDS  ON  DIS- 
SOLVED HUMIC  SUBSTANCES  UNDER 
ACIDIFIED  CONDITIONS, 

Bayerisches    Landesamt    fuer    Wasserwirtschaft, 

Munich  (Germany,  F.R.). 

C.  Steinberg,  and  W.  Kuhnel. 

Water  Research  WATRAG,  Vol.  21,  No.  1,  p  95- 

98,  January  1987.  6  fig,  18  ref.  German  Umwelt- 

bundesamt  UFO-KAT  Wasser  102  04  333. 

Descriptors:  'Chemical  reactions,  'Acidified  lakes, 
'Humic  acids,  'Acid  rain  effects,  'Cation  acids, 
'Aluminum,  Transparency,  Lakes,  Ultraviolet  ab- 
sorption, Coprecipitation,  Acids,  Spectral  analysis, 
Chromatography,  Metals,  Solutions. 

Acidification  of  dilute  lakes  often  leads  to  increase 
in  transparency.  The  main  reason  is  thought  to  be 
the  input  of  cation  acids,  mainly  inorganic  alumi- 
num species.  Aluminum  affects  dissolved  humic 
substances  in  two  ways:  (1)  coprecipitation  of  dis- 
solved humic  substances  with  high  u. v. -absorption 
and  (2)  cleavage  of  high  molecular  matter.  Cleav- 
age products  possess  a  minor  specific  u.v.-absorp- 
tion  at  254  nm.  (Author's  abstract) 
W87-06759 


BIOACCUMULATION  OF  ZINC  IN  TWO 
FRESHWATER  ORGANISMS  (DAPHNIA 
MAGNA,  CRUSTACEA  AND  BRACHYDANIO 
RERIO,  PISCES), 

Technische  Hochschule  Aachen  (Germany,  F.R.). 
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1,  P  99- 


Lehrstuhl  fuer  Biologie  5. 
U.  Memmert.  ._.«., 

Water  Research  WATRAG,  Vol.  21,  No. 
106,  January  1987.  5  fig,  1  tab,  73  ref. 

Descriptors:  *Path  of  pollutants,  *Bioindicators, 
•Bioaccumulation,  'Daphnia,  'Zinc,  *Toxicity, 
•Food  chains,  'Brachydanio,  Fish,  Crustaceans, 
Heavy  metals,  Diets,  Metals. 

Daphnia  magna  and  Brachydanio  rerio  are  impor- 
tant test  organisms  in  toxicity  tests.  The  bioaccu- 
mulation of  zinc  in  these  species  was  investigated 
in  two  semistatic  experiments  in  synthetic  freshwa- 
ter with  a  zinc  concentration  of  250  microgram/L. 
Fishes  were  fed  with  polluted  or  unpolluted  Daph- 
nia magna  to  determine  the  significance  of  zinc 
accumulation    from    contaminated    natural    food 
Daphnia  magna  accumulates  zinc  to  a  high  extent 
within  days.  Uptake  from  food  particles  substan- 
tially contributes  to  the  zinc  accumulation  m  tilter- 
feeding  Daphnia;  their  zinc  content  strongly  de- 
pends on  the  total  but  not  on  the  dissolved  zinc 
concentration  in  water.  Zinc  concentration  ot  Bra- 
chydanio rerio  increases  only  to  a  small  extent 
during  the  5  weeks  accumulation  time.  They  accu- 
mulate no  additional  zinc  from  the  food  source.  In 
unpolluted  and  polluted  Brachydanio  a  significant 
negative  correlation  exists  between  whole  body 
zinc  concentration  and  body  dry  weight.  (Authors 
abstract) 
W87-06760 

CONSEOUENCES     ASSOCIATED     WITH     A 
CRUDE  PETROLEUM  LEAK  FROM  A  PIPE- 

Institut   National   de   la   Recherche   Scientifique, 

Sainte-Foy  (Quebec). 

D.  Couillard.  , 

Journal         of        Environmental         Management 

JEVMAW,  Vol.  23,  No.  3,  p  247-257,  October 

1986.  1  fig,  1  tab,  23  ref.  NSEC  (Canada)  Grant 

A3711. 

Descriptors:  'Oil  pollution,  *Pipelines,  'Path  of 
pollutants,  'Water  pollution  effects,  'Water  quality 
management,  Conveyance  structures,  Oil  industry, 
Water  quality  control,  Water  pollution,  Potable 
water,  Environmental  effects,  Environmental 
policy,  Environmental  quality,  Saint  Lawrence 
River,  Canada,  Physicochemical  properties,  Drink- 
ing water,  Surface  water,  Subsurface  water. 


The  problem  of  managing  potable  water  resources 
was  presented  and  the  impacts  of  these  resources 
resulting  from  the  transportation  of  oil  by  pipeline 
were  described.  The  repercussions  on  potable 
water  sources  of  the  construction  and  operation  of 
a  pipeline  on  the  south  shore  of  the  Saint  Law- 
rence River,  Quebec,  Canada  were  evaluated.  In 
this  region,  potable  water  sources  serve  both 
human  and  animal  needs,  as  well  as  those  of  a  large 
food  industry.  After  establishing  the  importance  o 
the  problem  and  pointing  out  the  physicochemical 
quality  of  the  surface  and  subterranean  waters  used 
as  drinking  water  in  the  region,  the  possible  conse- 
quences of  water  source  contamination  from  a 
crude  petroleum  leak  were  evaluated.  (Authors 
abstract) 
W87-06787 

SOLUTE  TRANSPORT  THROUGH  A  STONY 

SOIL,  ,      ,    ,       r,        . 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland). 

For   primary   bibliographic   entry   see   Field   2L>. 

W87-06796 

METHOD  OF  ESTIMATING  THE  TRAVEL 
TIME  OF  NONINTERACT1NG  SOLUTES 
THROUGH   COMPACTED  SOIL  MATERIAL, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy. 
R.  Horton,  M.  L.  Thompson,  and  J.  F.  McBride 
Soil  Science  Society  of  America  Journal  SSSJD4 
Vol    51,  No.  1,  p  48-53,  January-February  1987.  6 
fig,  4  tab,  16  ref.  EPA  Assistance  agreement  CR- 
81 1093-01-0. 

Descriptors:  •Mathematical  studies,  'Path  of  pol- 
lutants, •Solute  transport,  'Compacted  soil.     Po- 


rosity 'Hydraulic  conductivity,  •  Permeability  co- 
efficient, Prediction,  Soil  water,  Flow,  Pores,  Den- 
sity Soil  properties,  Soil  types,  Porosimeters,  So- 
lutes, Transport,  Estimating,  Breakthrough. 

The  pollutant  travel  time  through  compacted  soil 
material  (i.e.,  when  a  pollutant  introduced  at  the 
top  first  appears  at  the  bottom)  cannot  be  accurate- 
ly predicted  from  the  permeability  (saturated  hy- 
draulic conductivity)  alone.  The  travel  time  is  also 
dependent  on  the  effective  porosity  of  the  material; 
i  e    the  portion  of  the  total  porosity  that  contrib- 
utes significantly  to  fluid  flow.  Once  permeability 
and  effective  porosity  are  determined  for  a  selected 
material,  the  travel  time  of  nonmteracting  pollut- 
ants through  specified  thicknesses  of  compacted 
material  at  specified   hydraulic  gradients  can  be 
predicted  easily.  Pollutant  travel  time  is  directly 
proportional  to  effective  porosity  and  thickness  ot 
a  compacted  layer  and  inversely  proportional  to 
permeability  and  hydraulic  gradient.  A  straightfor- 
ward method  of  determining  the  effective  porosity 
of  compacted  soil  materials  is  presented.  The  de- 
termination of  effective  porosity  is  based  upon  the 
total  porosity  and  the  spread  on  a  log  scale  in  the 
pore  sizes  of  a  compacted  sample.  The  total  porosi- 
ty is  calculated  from  measurements  of  bulk  and 
particle  density.  Pore  size  distribution  information 
is  obtained  from  the  cumulative  porosity  curve  ot 
the  sample  as  measured  by   a  mercury-intrusion 
porosimeter.  Once  the  total  porosity  and  pore  size 
distribution  information  are  obtained  for  a  particu- 
lar sample,  the  effective  porosity  can  be  deter- 
mined directly  by  using  a  graphical  relationship. 
This  paper  also  compares  measured  and  predicted 
solute  breakthrough  times  for  three  compacted  soil 
materials  Predicted  travel  times  through  compact- 
ed samples  of  glacial  till,  loess,  and  paleosol  materi- 
als were  reasonably  close  to  measurements  ot  Cl(-) 
travel  time.  (Author's  abstract) 
W87-06798 

X-RAY  PHOTOELECTRON  STUDIES  OF 
ANION  ADSORPTION  ON  GOETHITE 

University  of  Western  Ontario,  London.  Dept.  ot 

Chemistry. 

For  primary  bibliographic  entry  see  Field  2K-. 

W87-06799 

ESTIMATION  OF  DISPERSION  AND  FIRST- 
ORDER  RATE  COEFT  BY  NUMERICAL 
ROUTING, 

Geological  Survey,  NSTL  Station,  MS. 
H.  E.  Jobson.  „„.„    ,,  ,    -,-, 

Water  Resources  Research  WRERAQ,  Vol  23 
No.  1,  p  169-180,  January  1987.  8  fig,  4  tab,  35  ref. 


Descriptors:  *Path  of  pollutants,  'Pollutant  trans- 
port 'Numerical  analysis,  'Model  studies,  'Rate 
coefficients,  'Dispersion,  'Convection,  'Mathe- 
matical equations,  'Streams,  'Numerical  routing, 
Transport,  Reaction  coefficients,  Steady  flow, 
Flow. 

A  study  was  conducted  to  demonstrate  that  the 
numerical  routing  procedure  can  produce  realistic 
estimates   of  dispersion   and   first   order   reaction 
coefficients   from   observed   data   in   rivers.    It   is 
shown  that  a  Lagrangian  model  can  be  used  to 
determine  realistic  estimates  of  dispersion  and  reac- 
tion coefficients  using  of  the  routing  method.  The 
numerical  routing  procedure  was  tested  using  data 
obtained  analytically,  under  steady  flow  in  a  large 
(Missouri  River)  and  small  (Black  Earth  Creek, 
Wisconsin)  river,  in  a  channel  with  unsteady  flow 
(Madison  Effluent  Channel)  and  in  a  river  with 
steady    but    highly    nonuniform    flow    conditions 
(West    Fork    Trinity    River    near    Fort    Worth, 
Texas).  The  numerical  routing  procedure  based  on 
a  Lagrangian  solution  scheme  performed  well  in 
all  cases  while  offering  the  flexibility  that  only  a 
numerical  solution  scheme  can  offer.  The  numeri- 
cal routing  procedure  also  allows  the  coefficient  to 
be  expressed  as  a  complex  but  physically  realistic 
expression     instead     of    simply     reach-averaged 
values.  (Peters-PTT) 
W87-06827 

COMPOSITIONAL     MULTIPHASE     MODEL 
FOR  GROUNDWATER  CONTAMINATION  BY 


PETROLEUM  PRODUCTS:  1.  IHEOREHCAt 

CONSIDERATIONS, 

City  Coll.,  New  York.  Dept.  of  Civil  Engineering. 
M  Y.  Corapcioglu,  and  A.  L.  Baehr. 
Water  Resources  Research  WRERAQ,  Vol.  23 
No  1,  p  191-200,  January  1987.  2  fig,  1  tab,  56  ref. 
NSF  Grant  CEE-8401438,  ACS/PRF  15890-AC5 
and  DOl  G-897/02. 

Descriptors:  'Groundwater  pollution,  'Model 
studies  'Fate  of  pollutants,  'Path  of  pollutants, 
•Petroleum  products,  'Hydrocarbons,  'Biodegra- 
dation,  Solute  transport,  Transport,  Adsorption, 
Plumes,  Gasoline,  Underground  storage,  Predic- 
tion, Equations. 

A  mathematical  model  was  developed  to  describe 
the  fate  of  hydrocarbon  constituents  of  petroleum 
products  introduced  to  soils  as  an  immiscible  liquid 
from  sources  such  as  leaking  underground  storage 
tanks  and  ruptured  pipelines.  The  problem  is  one 
of  multiphase  transport  (oil(immiscible),  air,  and 
water  phases)  of  a  reactive  contaminant  with  con- 
stituents  such   as   benzene,    toluene,    and   xylene 
found  in  refined  petroleum  products  like  gasoline. 
In  the  unsaturated  zone,  transport  of  each  constitu- 
ent can  occur  as  a  solute  in  the  water  phase,  vapor 
in  the  air  phase,  and  as  an  unaltered  constituent  in 
the  oil  phase.  Additionally,  the  model  allows  for 
adsorption.  Molecular  transformations,  microbially 
mediated  or  abiotic,  are  incorporated  as  sink  terms 
in  the  conservation  of  mass  equations.  An  equilibri- 
um approximation,  applicable  to  any  immiscible 
organic  contaminant  was  applied  to  partition  con- 
stituent mass  between  the  air,  oil,  water,  and  ad- 
sorbed phases  for  points  in  the  region  where  the  oil 
phase  exists.  Outside  the  oil  plume  the  equilibrium 
approximation  takes  on  a  simpler  form  to  partition 
constituent  mass  between  the  air,  water,  and  ad- 
sorbed phases  only.  Microbial  degradation  of  pe- 
troleum products  is  first  discussed  in  a  general 
model,  then  the  conservation  of  mass  equation  for 
oxygen   is  incorporated   into  the  analysis   which 
takes  advantage  of  the  key  role  played  by  oxygen 
in  the  metabolism  of  hydrocarbon   utilizing  mi- 
crobes in   soil   environments.   Approximations  to 
two  subproblems,  oil  plume  establishment  in  the 
unsaturated  zone,  and  solute  and  vapor  transport 
subsequent  to  immiscible  plume  establishment  were 
developed  from  the  general  model.  (See  also  W87- 
06830)  (Author's  abstract) 
W87-06829 

COMPOSITIONAL  MULTIPHASE  MODEL 
TOR  GROUNDWATER  CONTAMINATION  BY 
PETROLEUM  PRODUCTS:  2.  NUMERICAL 
SOLUTION, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

A.  L.  Baehr,  and  M.  Y.  Corapcioglu. 

Water  Resources  Research  WRERAQ,  Vol    23 

No   1   p  201-213,  January  1987.  7  fig,  4  tab,  12  ref 

NSF  Grant  CEE-8401438,  ACS/  PRF  15890-AC5 

and  DOI  G-897/02. 


Descriptors:  'Groundwater  pollution,  'Model 
studies;  'Fate  of  pollutants,  'Path  of  pollutants 
'Petroleum  products,  'Hydrocarbons,  Numerical 
solution,  Solute  transport,  Transport  Biodegrada- 
tion,  Adsorption,  Plumes,  Gasoline,  Underground 
storage,  Prediction,  Equations,  Benzene,  Toluene, 
Xylene. 

A  numerical  solution  to  equations  developed  in 
part  1  to  predict  the  fate  of  an  immiscible  organic 
contaminant  such  as  gasoline  in  the  unsaturated 
zone  subsequent  to  plume  establishment  was  devel- 
oped This  solution,  obtained  by  using  a  finite 
difference  scheme  and  a  method  of  forward  pro- 
jection to  evaluate  nonlinear  coefficients,  provides 
estimates  of  the  flux  of  solubilized  hydrocarbon 
constituents  to  groundwater  from  the  portion  ot  a 
spill  which  remains  trapped  in  a  soil  after  routine 
remedial  efforts  to  recover  the  product  have 
ceased.  The  procedure  was  used  to  solve  the  one- 
dimensional  (vertical)  form  of  the  system  of  nonlin- 
ear partial  differential  equations  defining  the  trans- 
port for  each  constituent  of  the  product.  Addition- 
ally a  homogeneous,  isothermal  soil  with  constant 
water  content  was  assumed.  An  equilibrium  as- 
sumption partitions  the  constituents  between  air, 
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water,  adsorbed,  and  immiscible  phases  Free 
oxygen  transport  in  the  soil  was  also  simulated  to 
provide  an  upper  bound  estimate  of  aerobic  biode- 
gradation  rates.  Rates  at  which  hydrocarbon  mass 
is  removed  from  the  soil,  entering  eithe  r  the 
atmosphere  or  groundwater,  or  is  biodegraded  are 
presented  for  a  hypothetical  gasoline  consisting  of 
eight  groups  of  hydrocarbon  constituents  A  signif- 
icant sensitivity  to  model  parameters,  particularly 
the  parameters  characterizing  diffusive  vapor 
transport,  was  discovered.  It  is  concluded  that 
hydrocarbon  solute  composition  in  groundwater 
beneath  a  gasoline  contaminated  soil  would  be 
heavily  weighted  toward  aromatic  constituents  like 
benzene,  toluene,  and  xylene.  (See  also  W87-06829) 
(Author's  abstract)  ' 

W87-06830 


COOLIN^LAKrUSI°N    m    A    STRATIFIED 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept  of 

Livil  Engineering. 

E.  E.  Adams,  S.  A.  Wells,  and  E.  K.  Ho 

mPMn«VMWic,  Engineering  (ASCE) 
MENDS  Vol.  113,  No.  3,  p  293-307,  March  1987 
>fig,  2  tab,  19  ref. 

Jescriptors:  •Cooling  ponds,  'Mixing,  'Model 
tudies,  'Water  temperature,  'Cooling  water 
Reservoirs,  'Diffusion,  'Lake  Anna,  'Flow  rates 

sccoXr Lakes'  t-p-«-, 

-ake  Anna,  a  reservoir  of  3,900  ha  and  21  m 
laximum  depth,  provides  cooling  water  for  the 
*o-unit  North  Anna  Nuclear  Power  Station  in 

u-gima.  Using  the  flux-gradient  method,  vertical 
iffusiviues  ,n  the  lower  layers  of  Lake  Anna  were 
amputed  from  seven  years  of  temperature  data 
Ming  back  to  before  plant  operation.  Results  indi- 
ite  strong  dependence  of  vertical  mixing  on  con- 
lnSer^,°W  raute  With  avera8e  summertime  diffusi- 
ve /?  th,e  Surface  layer  rang'"g  from  0.46- 
68  sq  m/day  for  conditions  of  two-unit  operation 
id  from  0.06-0.14  sq  m/day  for  conditions  0f  zero 

one  unit  operation.  Parameters  for  vertical  diffu- 
?nnH.WereneVeloped  M  a  calibrated  function  of 

tZT\AW  rate'  ^  sPeed.  and  a  characteris- 
.  vertical  density  difference.  A  numerical  model 
iploying  these  parameters  gave  good  agreement 
tween  measured  and  predicted  vertical  tempera- 
3r,sPabstract)UrUlg  Xparate  validation  tests.  (Au- 
87-06833 


sTacT   8iVe"   t0   thC   Wastef,eld    (Author's   ab- 
W87-06835 


PHSATSFLLIATRI?ro^T^RAT,ON   PROGRAM, 
TEXAS         RECORDS   SEARCH   REESE   AFb! 

Radian  Corp.,  Austin,  TX. 

W8r7-06843y  bibli°8raphic  entry  see  Field  5E. 

PES1GN    IMPROVEMENTS    ON    SHALLOW 

OF  LOW-LEVEL  RADIOACTIVE  WASTE 

Texas  Univ.,  Austin. 

W°8r7-06845y  bibliographic  entry  see  Field  5E. 


ANALYTICAL  CHEMISTRY  OF  PCBS 

Midwest  Research  Inst.,  Kansas  City,  MO 
W°8r7P06848y  bib,iograPhic  entry  see  Field  5A. 


22S2H™       CONTAMINATION     AND 

Amencan  Water  Resources  Association,  Bethesda, 
W°8r7P06850y  b'bli0graPhic  entry  see  Field  2F. 


STr^^il^f??^*01*5  RESEARCH  IN- 
SEARClf  PROGRAM:  GROUND  WATER  RE- 

SSSUSS Reston' VA  °ffice  °f  Wa'- 

J.  S.  Burton. 

IN:  Groundwater  Contamination  and  Reclamation 
Proceedings  of  a  Symposium  held  ,n  Tucson  Ari-' 
zona,  August  14-15,  1985.  American  Water  Re- 
sources Association,  Bethesda,  Maryland.  1985  p 
ij-l  /,  12  ret.  K 

n^J?*™  *Groundwater  quality,  'Path  of  pol- 
lutants, 'Water  pollution  effects,  'Groundwater 
pollution,  Fate  of  pollutants,  Septic  tanks.  Pesti- 
cides, Leachates,  Nitrates,  Coliforms,  Organic 
compounds,  Karst,  Minnesota.  S 


Sources  Of  Pollution— Group  5B 

W87-06852 


wTt?r^tSAnLG)PROJECT'  ground- 

Dames  and  Moore,  Phoenix,  AZ. 
G.  G.  Seifert,  and  M.  A.  Greenberg 
IN:  Groundwater  Contamination  and  Reclamation 
Proceedings  of  a  Symposium  held  in  Tucson  Ari- 
zona, August  14-15,  1985.  American  Water  Re- 
sources Association,  Bethesda,  Maryland.  1985  p 
19-25,  4  fig,  2  tab,  4  ref.  '  v 

^ZT-  *.Mate-r  qUaHty  C°ntro1'  *Groundwat- 
er  quality,  'Monitoring,  'Fence  Lake,  'New 
Mexico,  Aquifers,  Bicarbonates,  Test  wells  Coal 
w^wateTater      PO"Utl°n      « «*      ^LSS 

A  baseline  groundwater  monitoring  program  was 

T^FentTr11  ^^  Pr°J-t's  -a! leasehold 
near  hence  Lake  in  Catron  County,  New  Mexico 
m  order  to  meet  the  mine  permitting  requirements 
of  the  state  of  New  Mexico.  Forty-seven  mini  to  ! 
mg  wells  were  installed  over  an  18  sq  mi  area  The 
Zt"  r'6  c,omPleted  -"  formations  above  and 
below  the  coal  seam  to  be  mined  as  well  as  the  coal 
seam  ,tSeif.  Aqulfer  tests  were  performeaSt^^°a! 

lisn  transmissivity  and  storativity  values  for  the 
aquifers.  Water  quality  sampling"  shows  tha  the 
chemical  character  of  groundwater  in  the  area  is 
predominantly  sodium  bicarbonate.  Total  dissolved 
solids  concentrations  range  from  500  to  1200  mg/ 
L  Knowledge  gained  through  water  quality  sam- 
pling aquifer  testing,  water  level  monitoring,  and 
overburden  toxicity  studies  will  be  used  to  predict 
the  impacts  of  mining  coal  on  groundwater  quality 
stract)  ^^  W87-06850)  (Author's  ab- 

W87-06853 


CLINED  DENSE  JETS  IN  FLOWING  CUR- 

»rgia  Inst,  of  Tech.,  Atlanta.   Dept.   of  Civil 
gmeenng.  F 

J  W.  Roberts,  and  G.  Toms 
ENn80V..^yfl1liC,    Engineering     (ASCE) 

7V?,h\?  V  '  N°-  3'  P  323"341'  March  1987 
g,  i  tab,  13  ref. 

5fc  SerfCUr^fntS'  *Wastewater  dispos- 

Mixing,  'Path  of  pollutants,  'Hydrodynamics 

&    Fr0ude,  number.  'Mathematical  equation  * 

charge,  Ddufon,  Crossfiow,   Stagnant   water.' 

extensive  series  of  experiments  was  conducted 

tocteT*  °f  i!,Cllned  aad  Vertlcal  de™ 
Z™f  lnto  a  4™fonn  crossfiow  of  various 

S  SlnH^T^  lnclined  jets  were  main- 
a  at  60  deg  to  the  horizontal  and  the  results 

SSh7a;dhe,8h,• and  dllutlons  at  the  E£ 

£fo™  .  mplCt  P°lntS  were  compared  to 
Seats  tlTjS  }TF°T  dischafges  into  stagnant 
teLle^T  °f  ^UrCe  VOlume  nux  should 
EnmnlTf  ?fJet  Fr°Ude  "Umbers  Iess  than 
toE?  ^.ons  l°  P^dict  dilution  and  rise 
«  based  on  dimensional  and  length  scale  argu- 
te presented.  The  dilution  of  an  inclined  jet 
«*s  as  the  angle  to  the  current  increases, 
mons   for    nchned  jets  discharging   into   the 

ons  foareH,OW,er  tha"  f°r  a  verticaI  Jet  and 
S?»  h •  ii d,scharees  w'th  the  crossfiow  are 
rf  Thet6r  APPllcations  to  design  are  d,s- 
vertical  e,  "^  ^  u  ge"erally  Preferable  to 
hi  of  fhJ      P^  !S  because  of  the  lower  rise 

?£™m        ?  JCt>  the  mUch  higher  dil"tion 
■  stagnant  conditions,  and  the  horizontal  mo- 


The  State  Water  Resources  Research  Program  in 
groundwater  contamination  research  is  reviewed 
to  assess  the  progress  made  toward  understanding 
hit™60  au-SmS  ?f  groundwater  contamination  and 
fi£  Ir  understanding,  to  suggest  procedures 
for  the  prevention   and   control   of  groundwater 

tolTrfT  T!;e  f°ll0Wing  research  areas  are 
tr^n^rt  ^)  mechamsms  of  organic  contaminant 
transport  in  the  subsurface  environment;  (2)  bacte- 
in^H^i  Vlff '  contamination  of  groundwater  from 
andfills  and  septic  tank  systems;  (3)  fate  and  per- 
sistence of  pesticides  in  the  subsurface;  (4)  leacha- 

frnly^"i  tranSp0It  °f  groundwater  pollutants 
rom  coal  production  and  utilization;  and  (5)  pollu- 
tion of  groundwater  from  mineral  mining  activi- 
ties. Discussed  are  the  following  chemical  constitu- 
ents in  groundwater:  nitrate-nitrogen,  total  coli- 
torms  radioisotopes,  barium,  and  the  organic  com- 

mrm'  r°E'  PCP'  and  3-3'-d,chlorlbenzfdine 
I  t  ,  \  ■< Concentrations  of  nitrate-nitrogen  and 
total  colifonn  exceeding  the  EPA  acceptable  limits 
tor  dnnking  water  were  found  in  the  Galena  For- 
mation in  the  karst  area  of  southern  Minnesota; 
data  showed  that  the  deeper  aquifer  in  this  forma- 
tion was  affected  by  surface  runoff.  Geochemical 
mechanisms  were  examined  to  explain  the  concen- 

war'o  hl26"^  22l"Ra'  and  Ba(2  +  >  in  ground- 
l  uS^.eT  research  examined  the  degree  to 
wh,ch  TCE,  PCP,  and  DCB  adsorbed  to  soil  and 
as  a  result,  the  ability  of  each  constituent  to  mi- 
grate through  the  soil  to  groundwater.  Results 
suggested  that  TCE  would  migrate  more  readily 
through  the  soil  than  PCP.  In  terms  of  sources  of 
pollution,  groundwater  contamination  from  waste 
treatment  facilities  can  be  minimized  through 
proper  siting,  operation,  and  monitoring.  In  enerev 
development,  research  showed  that  consideration 
should  be  given  to  the  placement  of  overburden 
trom  surface-mining  operations  to  prevent  con- 
tamination of  groundwater.  (See  W87-06850) 
(Lantz-PTT) 


SURAVESYOUTHERN    TIER    CONTAMINATION 

Dames  and  Moore,  Bethesda,  MD. 
R.  C.  Tucker,  and  S.  Lemont. 

Pm^rHUndWaftercC°ntam,nation  and  Reclamation, 
Proceedings  of  a  Symposium  held  in  Tucson,  Ari- 
zona, August  14-15,  1985.  American  Water  Re- 
sources Association,  Bethesda,  Maryland.  1985  p 
27-36,  5  fig,  3  tab,  1  ref.  v 

Descriptors:  'Rocky  Mountain  Arsenal,  'Path  of 
pollutants,  'Fate  of  pollutants,  'Groundwater  pol- 
taJeme  ?e^eH'  *C°lofad°'  Env.ronmental  impact 
ardouTwasfef g6'  Sed'mem  «— •"*»*  Haz- 

The  City  and  County  of  Denver  have  advised  the 
Federa  Aviation  Administration  (FAA)  that  they 
wou  d  like  to  develop  a  new  east- west  runway  for 
Stapleton  International  Airport  to  be  located  on 
h  xT  h1^  J'er  °f  the  Rocky  Mountain  Arse- 
?L,L,  is   preparing    an    Environmental 

Impact  Statement  (E IS)  for  this  proposed  expan- 

t,rhPH  g  Kgenerally  ""^eloped  and  undis- 
turbed, a  number  of  areas  were  identified  in  the 
pH  „S?  ¥?  aS  knOVV.n  0r  Potentially  contaminat- 
nlf  a  ^f6  are  three  sites  known  to  contain 
pesticide  and  mercury  contamination.  These  are 
buned  sludges  dredged  from  nearby  lakes  and  a 
So™  Wn£re  f,edlments  were  carried  during  a  large 
storm.  On  other  sites  were  located  storage  sheds 
tor  incendiary  munitions.  An  environmental  survey 
ot  he  area  was  conducted  to  provide  a  concise 
explanation  of  the  contamination  condition  present 
in  these  areas,  for  inclusion  in  the  FAA's  EIS  The 
survey  involved  aerial  photo  interpretation,'  soil 
borings  and  sampling,  well  installation,  surface  and 
groundwater  sampling,  sediment  sampling,  and  lab- 
oratory analysis.  Data  analysis  and  contamination 
assessment  focused  on  identification  and  quantifica- 
tion of  volume  and  extent  of  known  or  suspected 
sources  of  contamination.  The  following  conclu- 

£Mi%ere.?rawl-with  respect  to  conditions  in  the 
RMA  Southern  Tier:  (1)  no  drinking  water  stand- 
ards or  guidelines  were  exceeded  in  any  water 
samples  collected,  except  for  iron  and  manganese 
which  in  almost  all  areas  occur  in  naturally  high 
concentrations;  (2)  other  than  in  soil  and  sediment 
samples  taken  at  three  sites,  no  significant  contam"- 
nation  was  found  in  samples  of  groundwater,  su  - 
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face  water,  sediment,  and  soils  collected;  (3)  there 
is  little  potential  for  offsite  migration  of  contamina- 
tion from  the  RMA  Southern  Tier;  and  (4)  based 
on  the  'worst  case'  scenario  analysis,  contamina- 
tion requiring  remedial  action  was  detectedat  the 
same  three  sites.  Remedial  actions  were  identified 
Xre  appropriate.  (See  also  W87-06850)  (Lantz- 
PTT) 
W87-06854 

REGIONAL  GROUND-WATER-QUALITY  NET- 
WORK DESIGN, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div.  .... 
For  primary  bibliographic  entry  see  Field  /A. 
W87-06855 

GROUND  WATER  POLLUTION  INVESTIGA- 
TION TECHNIQUES,  TUCSON,  ARIZONA:  A 
RE^W  OF  RECENT  PROJECTS  IN  THE  VI- 
CINITY OF  THE  TUCSON  INTERNATIONAL 
AIRPORT, 
Tucson  Water  Dept.,  AZ. 

IN-  Groundwater  Contamination  and  Reclamation, 
Proceedings  of  a  Symposium  held  in  Tucson,  Ari- 
zona, Aufust  14-15,  1985.  American  Water  Re- 
sources Association,  Bethesda,  Maryland.  1985.  p 
45-53,  5  fig,  17  ref. 

Descriptors:  'Groundwater  pollution,  'Sampling, 
•Monitoring,  'Tucson,  'Arizona,  'Path  of  pollut- 
ants 'Trichloroethene,  Groundwater  quality, 
Geo'hydrology,  Water  analysis,  Soil  sampling, 
Monitoring. 


ants,  Naphthalene,  Fluorene,  Anthracene,  Pyrene, 
Chemical  analysis,  Microorganisms,  Soil  contami- 
nation, Groundwater  pollution. 

Degradation  by  'Naturally  occurring'  microorga- 
nisms may  significantly  affect  the  persistance  of 
pollutants  in  the  environment.  To  assess  the  impact 
of  microbial  activity  on  the  concentration  of  po- 
lyaromatic  hydrocarbons  (PAHs),  randomly  se- 
lected isolates  from  aseptically  collected  soil  cores 
of  petroleum  contamination  and  uncontaminated 
background  sites  were  incubated  with  naphthalene, 
fluorine,  anthracene,  and  pyrene  (4  PAHs  present 
in  the  groundwater  underlying  the  contaminant 
site)  Significant  decreases  in  the  concentration  of 
naphthalene  was  noted,  using  High  Performance 
Liquid  Chromatography  with  fluorescence  detec- 
tion in  cultures  with  isolates  from  the  uncontamin- 
ated sites.  Enumeration  with  acndine  orange  direct 
count  and  standard  plate  count  demonstrated  that- 
bacterial  numbers  increased  proportionally  with 
decreased  PAH  concentration.  (See  also  W87- 
06850)  (Author's  abstract) 
W87-06857 

INTERAGENCY  STUDY  OF  OILFIELD  BRINE 
POLLUTION  IN  KANSAS, 

Kansas  State  Geological  Survey,  Law£enDce-  nn 
D  O  Whittemore,  M.  Sophocleous,  W.  R.  Bryson, 
J.  Schoof,  and  T.  C.  Bell. 

IN-  Groundwater  Contamination  and  Reclamation, 
Proceedings  of  a  Symposium  held  in  Tucson,  Ari- 
zona, August  14-15,  1985.  Amencan  Water  Re- 
sources Association,  Bethesda,  Maryland.  1985.  p 
109-116,  3  fig,  8  ref. 


Contamination  of  the  groundwater  by  the  organic 
solvent  Trichloroethene  (TCE)  was  first  detected 
in  the  Tucson  basin  in   1981.  A  series  of  water 
samples  taken  from  existing  wells  in  the  area  of  he 
Tucson   International   Airport   indicated   that   the 
groundwater  beneath  the  Hughes  Aircraft  Compa- 
ny facility  was  seriously  contaminated.  Later  in- 
vestigations revealed  more  contamination  several 
miles  to  the  north.  The  areas  affected  included:  the 
Tucson  International  Airport,  the  Hughes  Aircraft 
Company  facility  (a  U.S.  Air  Force  defense  plant), 
an  Air  National  Guard  facility,  a  portion  of  the 
San  Xavier  Indian  Reservation,   several  Tucson 
Water  municipal  supply  wells,  and  numerous  pri- 
vate water  wells.  Since  1981,  hydrogeologic  inves- 
tigations have  been  conducted  by  the  USAF  and 
Hughes    Aircraft    Company,    the    Environmental 
Protection  Agency  (EPA),  the  Arizona  Depart- 
ment of  Health  Services  (ADHS),  Tucson  Water, 
and  several  University  of  Arizona  graduate  stu- 
dents. Each  entity  has  investigated  the  contamina- 
tion from  a  different  perspective,  with  a  differen 
objective    in    mind,    and    in    a    slightly    different 
manner.  Four  of  the  above,  the  USAF  (Hughes) 
EPA   ADHS  and  Tucson  Water,  have  conducted 
drilling,  soil  sampling,  and  groundwater  monitor 
well   construction    programs.    Each   program   in- 
volved a  different  drilling,  soil  sampling,  and  moni- 
tor well  construction  method.  Consequently,  the 
results  of  each  investigation  vary  slightly  and  care 
must  be  taken  when  making  geologic  correlations 
from  one  program  to  another.  This  paper  looks  at 
these  four  hydrogeologic  investigations;  specifica  - 
ly  at  the  drilling,  soil  sampling,  and  monitor  well 
construction  methods  of  each  program  and  points 
out  why  the  results  are  different.  The  techniques 
used  by  each  and  the  lessons  learned  by  all,  may  be 
of  benefit  to  other  investigators  in  similar  environ- 
ments. (See  also  W87-06850)  (Author's  abstract) 
W87-06856 

DECREASES  IN  HYDROCARBONS  BY  SOIL 
BACTERIA,  ,    .     ,   _     , 

Arizona  Univ.,  Tucson.  Univ.  Analytical  Center. 
L.  D.  Stetzenbach,  L.  M.  Kelley,  K.  J.  Stezenbach, 
and  N.  A.  Sinclair. 

IN  Groundwater  Contamination  and  Reclamation, 
Proceedings  of  a  Symposium  held  in  Tucson,  Ari- 
zona, August  14-15,  1985.  Amencan  Water  Re- 
sources Association,  Bethesda,  Maryland.  1985.  p 
55-60,  6  fig,  2  tab,  13  ref. 

Descriptors:  'Hydrocarbons,  'Biodegradation, 
•Soil  bacteria,  'Path  of  pollutants,  'Fate  of  pollut- 


Descriptors:  *Oil  fields,  'Brine,  'Kansas,  'Path  of 
pollutants,  'Groundwater  pollution,  Industrial 
wastes,  Aquifers,  Water  pollution  sources,  Waste 
disposal,  Saline  water,  Groundwater  movement. 


An   interagency   task   force   has   determined   the 
source,  extent,   and  movement  of  groundwaters 
polluted  by  oil   field  brine  in  the  Equus  Beds, 
south-central  Kansas,  and  has  given  and  is  carrying 
out  recommendations  for  protection  of  the  aquifer 
In  addition  to  oil  brine  pollution,  which  originated 
mainly  from  disposal  ponds  during  the  1930s  to 
1950's    natural  salt  waters  occur  in  the  bedrock 
underlying  the  unconsolidated  aquifer.  The  current 
distribution  of  contaminated  water  was  determined 
bv  sampling  monitoring  and  water-supply  wells. 
The  oil  brine  source  of  most  of  the  salt  water 
pollution  in  the  region  was  confirmed  and  delineat- 
ed from  the  natural  salt  water  contaminated  by 
interpretation  of  mixing  curves  of  bromide/chlo- 
ride versus  chloride  concentrations.  The  history  ot 
oil  field  development  and  brine  disposal  was  inves- 
tigated to  document  the  amounts  and  concentra- 
tion of  brine  disposed  and  the  various  disposal 
practices   used.   An   inventory   of  operating   and 
abandoned  (plugged)  oil  and  gas  wells  (including 
enhanced    recovery    wells),    disposal    distribution 
lines  and  wells,   and  cement-lined  pits  currently 
used  for  temporary  salt  water  storage  was  made  to 
assess  possible  ongoing  and  future  sources  of  con- 
tamination. The  groundwater  flow  and  contamina- 
tion plume  movement  were  modeled  to  determine 
the   distribution   of  polluted   groundwaters   with 
time   This  was  done  in  order  to  assess  the  future 
water  quality  in  locations  where  appropriations  are 
requested   and   to  evaluate   the   effect   additional 
wells  and  increased  pumping  might  have  on  the 
quality   and   movement   of  the  plume.   (See  also 
W87-06850)  (Author's  abstract) 
W87-06864 

STRATIGRAPHIC  INFLUENCE  ON  CLEAN- 
UP METHODS:  A  CASE  HISTORY, 

Dames  and  Moore,  San  Francisco,  CA. 

For   primary   bibliographic  entry   see   Field   50. 

W87-06867 

IDENTIFICATION  OF  COMPONENTS  IN 
AQUEOUS  EFFLUENTS  ASSOCIATED  WITH 
NEW  COAL  TECHNOLOGIES  AND  GEO- 
THERMAL  ENERGY  SOURCES, 

Gulf  South    Research    Inst.,   New   Orleans,    LA. 

Dept.  of  Analytical  Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 


W87-06879 

EVALUATION    OF    UTILITY    WASTES    FOR 
HAZARDOUS  WASTE  POTENTIAL, 
Tennessee  Univ.,  Knoxville.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  50. 
W87-06880 

ELEMENTAL  COMPOSITION  OF  SIMULAT- 
ED IN  SITU  OIL  SHALE  RETORT  WATER, 

California   Univ.,    Berkeley.    Lawrence    Berkeley 

Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-06881 

VALIDATION  AND  PREDICTABILITY  OF 
LABORATORY  METHODS  FOR  ASSESSING 
THE  FATE  AND  EFFECTS  OF  CONTAMI- 
NANTS IN  AQUATIC  ECOSYSTEMS. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-06912 

COMPARISON  OF  MICROBIAL  TRANSFOR- 
MATION RATE  COEFFICIENTS  OF  XENO- 
BIOTIC  CHEMICALS  BETWEEN  FIELD-COL- 
LECTED AND  LABORATORY  MICROCOSM 
MICROBIOTA, 

Environmental  Research  Lab.,  Athens,  GA. 
D  L.  Lewis,  R.  B.  Kellogg,  and  H.  W.  Holm. 
IN-  Validation  and  Predictability  of  Laboratory 
Methods  for  Assessing  the  Fate  and  Effects  of 
Contaminants  in  Aquatic  Ecosystems.  A  Symposi- 
um Sponsored  by  The  Amer.  Inst,  of  Biology,  The 
Applied  and  Aquatic  Sect,  of  the  Ecological  Soc^ 
of  America,  and  ASTM  Committee  E047  Grand 
Forks,  North  Dakota,  August  8,  1983.  1985.  p  3-13, 
3  fig,  2  tab,  5  ref. 

Descriptors:  'Biodegradation,  'Microbiological 
studies  'Xenobiotic  chemicals,  'Microcosms, 
•Mathematical  studies,  'Fate  of  pollutants  Rate 
coefficients,  Methyl  parathion,  Diethyl  phthalate. 
Aquatic  ecosystems,  Pesticides,  Organic  com- 
pounds. 

Two  second-order  transformation  rate  coefficients 
k  sub  b  based  on  total  plate  counts,  and  k  sub  A, 
based  on  periphyton-colonized  surface  areas  -  were 
used  to  compare  xenobiotic  chemical  transforma- 
tion by  laboratory-developed  (microcosm)  and  by 
field  collected  microbiota.  Similarity  of  transform- 
er   to    nontransformer    community    structure    in 
blended  aufwuchs  was  indicated  by  k  sub  b  values, 
and  similarity  of  transformation  rates  per  unit  of 
periphyton-colonized  surface  area  was  indicated 
by  k  sub  A  values.  Xenobiotic  chemicals  used  for 
the    comparisons    were    methyl    parathion    (MP), 
diethyl  phthalate  (DEP)   and  2.^Mor°phen°x- 
yacetic  acid  butoxyethyl  ester  (2.4-DBE)    bvf" 
though  rate  coefficients  of  each  of  the  chemic^ 
were  similar  among  microcosm-  and  fieW-co"«*M 
microbial  samples,   not  all  of  the  field-collected 
samples  showed  MP  or  DEP  transformation.  The 
MP  transformation  was  suppressed  by  aqueous  ex- 
tracts   of    field-collected,     algae-dominated    auf- 
wuchs   Lack  of  DEP  transformation  appeared itc 
have  resulted  from  an  absence  of  DEP-transform 
ing  bacteria  in  field-collected  aufwuchs  samples 
(See  also  W87-06912)  (Author's  abstract) 
W87-06913 


COMPARISON         OF         ENVIRONMENTA1 

EFFECT    AnS    BIOTRANSFORMATION    O. 

TOXICANTS     ON     LABORATORY     MICRO 

CoIm  AND  FIELD  MICROBIAL  COMMUN1 

TIES, 

Louisiana  State  Univ.,  Baton  Rouge. 

For  primary  bibliographic  entry  see  Field  3«_. 

W87-06914 

USE  OF  A  THREE-PHASE  MICROCOSM  FO 
ANALYSIS  OF  CONTAMINANT  STRESS  O 
AQUATIC  ECOSYSTEMS, 
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Tennessee  Technological  Univ.,  Cookeville 
V.  D.  Adams,  M.  D.  Werner,  J.  D.  Parker,  and  D 
B.  Porcella. 

IN:  Validation  and  Predictability  of  Laboratory 
Methods  for  Assessing  the  Fate  and  Effects  of 
Contaminants  in  Aquatic  Ecosystems.  A  Symposi- 
um Sponsored  by  The  Amer.  Inst,  of  Biology,  The 
Applied  and  Aquatic  Sect,  of  the  Ecological  Soc 
of  America,  and  ASTM  Committee  E047,  Grand 
Forks,  North  Dakota,  August  8,  1983.  1985  n  31- 
42,  7  f.g,  1  tab,  35  ref.  '  P 

Descriptors:  *Aquatic  microcosms,  *Water  pollu- 
tion effects,  *Fate  of  pollutants,  'Microcosms 
•Aquatic  environment,  "Lake  Powell,  'Bear  Lake,' 
Ecosystems,  Benzanthracene,  Hydrocarbons,  Or- 
ganic compounds,  Lakes,  Limnology. 

Results  of  two  studies  concerning  contamination 
from  organic  compounds  in  three-phase  aquatic 
microcosm  (TPAM)  demonstrate  the  reliability 
sensitivity,  versatility,  and  high  degree  of  control 
the  TPAM  research  technique  offers. 
Benz(a)anthracene  (BA)  had  no  detectable  effect 
on  the  structure  or  function  of  an  ecosystem  simu- 
lating Lake  Powell,  UT/AZ.  The  fate  of  over  95% 
of  the  compound  was  known  following  the  60-day 
experiment.  The  majority  of  BA  remained  associat- 
ed with  sediments,  as  predicted  based  on  other 
studies.  In  the  second  study,  crude  oil  addition  had 
a  significant  impact  on  microcosms  representing 
Bear  Lake,  UT/ID,  as  shown  by  essentially  every 
parameter  measured.  Results  of  the  TPAM  re- 
search were  similar  to  published  results  of  other 
research,  and  to  related  in  situ  research  conducted 
concurrently.  Aspects  of  the  physical  environment 
were  apparently  the  most  critical  characteristics  of 
the  natural  system  not  simulated  in  the  TPAM 
Specifically,  reduced  light  intensity  during  the  BA 
experiment  led  to  some  predictably  different  re- 
sults than   reported   for  environments   in   natural 

^mL(See  also  w87-06912)  (Author's  abstract) 
w  87-06915  ' 
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MODELS  FOR  PREDICTING  THE  FATE  OF 
>VNTHETIC  CHEMICALS  IN  AQUATIC  ECO- 

>  i  STEMS, 

Environmental  Research  Lab.,  Athens,  GA 
L  A.  Burns. 

N:  Validation  and  Predictability  of  Laboratory 
Methods  for  Assessing  the  Fate  and  Effects  of 
-ontaminants  in  Aquatic  Ecosystems.  A  Symposi- 
um Sponsored  by  The  Amer.  Inst,  of  Biology,  The 
Applied  and  Aquatic  Sect,  of  the  Ecological  Soc 
if  America,  and  ASTM  Committee  E047,  Grand 
■orks,  ND,  Aug.  8,  1983.  1985.  p  176-190,  11  fig 
3  ref.  s' 

>escriptors:  *Fate  of  pollutants,  *Path  of  pollut- 
es. Ecosystems,  *Aquatic  environment,  *Model 
tudies,  Organic  compounds,  Synthetic  chemicals, 
lathematical  models,  Simulation  analysis,  Bio- 
•ansformation,  Prediction. 

"he  toxic  effects  of  synthetic  chemicals  released 
ito  natural  environments  are  a  function  of  concen- 
■ations,  of  physico-chemical  speciations,  and  of 
anstormation  products  whose  genesis  is  mediated 
y  properties  of  the  environment  itself.  Accurate 
valuation  of  the  probable  consequences  of  par- 
cular  releases  requires  an  ability  to  forecast  the 
>eciation,     transport,     and     transformations     of 

:micals.  In  aquatic  systems,  ionic  and  sorptive 
juilibna,  advective  and  dispersive  fluid  transport 
mthic  uptake  and  release  processes,  volatilization, 
fdrolysis,  direct  and  indirect  photochemical 
ocesses,  redox  reactions,  and  microbial  transfor- 
ations have  significant  effects  on  the  fate  of  invo- 
iced chemicals.  Recent  and  continuing  investiga- 
>ns  ot  the  kinetics  and  environmental  determi- 
m.ts  of  these  processes  have  made  possible  the 
sign  of  models  and  computer  codes  that  can 

lerate  theoretically  sound  forecasts  of  chemical 
'ens  m  ecosystems.  These  'fate  codes',  when 
•upled  to  equally  rigorous  techniques  for  comput- 
g  effects  of  chemicals,  can  enhance  the  rational- 
,'•  realls,m'  and  reliability  of  chemical  safety  eval- 
87^06924ee  alS°  W87"06912>  (Author's  abstract) 


Oregon  State  Univ.,  Corvallis.  Dept.  of  Statistics. 
W.  S.  Overton,  and  R.  R.  Lassiter. 
IN:  Validation  and  Predictability  of  Laboratory 
Methods  for  Assessing  the  Fate  and  Effects  of 
Contaminants  in  Aquatic  Ecosystems.  A  Symposi- 
um Sponsored  by  The  Amer.  Inst,  of  Biology  The 
Applied  and  Aquatic  Sect,  of  the  Ecological  Soc 
of  America,  and  ASTM  Committee  E047,  Grand 
Forks,  ND,  Aug.  8,  1983.  1985.  1985.  p  191-203,  15 

Descriptors:  "Organic  compounds,  'Toxicity 
Model  testing,  *Fate  of  pollutants,  'Toxicity 
Water  pollutant  effects,  'Prognostic  models, 
Model  studies,  Environmental  effects,  Simulation 

analysis,  Prediction,  Field  tests,  Calibratious. 

Prognostic    assessment    is    an    activity    directed 
toward  discovering,  for  a  chemical  with  little  or  no 
experiential  use,  the  probable  pattern  of  behavior 
ot  that  chemical   if  it  were  introduced  into  the 
environment.    A   prognostic   assessment   protocol 
should  be  thought  of  as  a  heuristic  tool  for  aiding 
the  discovery  process.  Successful  use  of  the  meth- 
odology requires  credible  components,  the  most 
concrete  of  which,  exposure  assessment  models 
have  been  subjected  to  limited  tests  for  the  purpose 
of  establishing  this  credibility.  It  is  emphasized  that 
the  design  criteria  for  the  models  require  a  highly 
hypothetic  structure,  so  that  field  testing  is  ordi- 
narily inappropriate.  Such  hypothetic  models  must 
be  examined  in  a  protocol  that  has  a  high  probabili- 
ty   of  discovering    those   environmental    circum- 
stances in  which  a  chemical  is  likely  to  exhibit 
critical  behavior,  and  the  assessment  results  must 
be  heunstically  interpreted,  in  order  that  the  limi- 
tations of  the  model/protocol  structures  are  ade- 
quately   taken    into    account.    Even    though    the 
model  structures  are  not  subject  to  field  validation 
they  are  subject  to  theoretical  verification  and  to 
experimental  validation.  Experiments  designed  ex- 
pressly for  the  purpose  of  estimating  parameters  in 
the   models   will   provide   an   additional   level   of 
validity.  Validation  of  the  process,  of  the  heuristic 
prognostic  assessment  through  a  protocol/model 
pair,  is  not  only  feasible,  but  an  essential  ongoing 
aspect  of  assessment.  Both  field  studies  and  retro- 
spective studies  appear  potentially  productive  at 
this    level    of   validation.    (See    also    W87-06912) 
(Lantz-PTT) 
W87-06925 


ASSESSMENT  OF  TRACE  GROUND  WATER 
CONTAMINANTS    RELEASE    FROM    SOUTH 

MiN^GsSEsr  uranium  solution 

Texas  Univ  at  Austin.  Dept.  of  Civil  Engineering 
J.  R.  Kidwell,  and  M.  J.  Humenick. 
CRWR    Paper     179,    January     1981.    Technical 
Report.    Ill   p,   22  ref,   6  tab,  92  ref,  2  append. 

Descriptors:  'Radioactive  wastes,  'Groundwater 
pollution,  'Path  of  pollutants,  'Texas,  'Uranium 
Mine  wastes,  'Groundwater  quality,  Water  qual- 
ity control,  Solubility,  Molybdenum,  Arsenic,  Va- 
nadium, Selenium,  Drinking  water,  Heavy  metals 


KS^J-2?  PROGNOSTIC  MODEL  ASSESS- 
ED OF  TOXIC  CHEMICAL  FATE, 


The  future  of  uranium  solution  mining  in  South 
Texas  depends  heavily  on  the  industry's  ability  to 
restore  production  zone  groundwater  to  acceptable 
standards.  This  study  investigated  the  extent  of 
trace  contaminant  solubilization  during  mining  and 
subsequent  restoration  attempts,  first  through  a 
literature  search  centered  on  uranium  control 
mechanisms,  and  then  by  laboratory  experiments 
simulating  the  mining  process.  The  literature 
search  indicated  the  complexity  of  the  situation. 
The  number  of  possible  interactions  between  indig- 
enous elements  and  materials  pointed  to  the  site 
specificity  of  the  problem.  The  column  studies 
evaluated  three  different  production  area  ores. 
Uranium,  molybdenum,  arsenic,  vanadium,  and  se- 
lenium were  analyzed  in  column  effluents.  After 
simulated  mining  operations  were  completed,  ura- 
nium was  found  to  be  the  most  persistent  trace 
element.  However,  subsequent  groundwater  flush- 
ing of  the  columns  could  restore  in-situ  water  to 
EPA  recommended  drinking  water  concentrations. 
Limited  data  indicated  that  groundwater  flowing 
through  mined  areas  may  solubilize  molybdenum 
present  in  downgradient  areas  adjacent  to  the  pro- 
duction zone  due  to  increased  oxidation  potential 


of  groundwater  if  adequate  restoration  procedures 
are  not  followed.  (Author's  abstract) 
W87-06940 


STREAMLINE-CONCENTRATION  BALANCE 
MODEL  FOR  IN-SITU  URANIUM  LEACHING 
AND  SITE  RESTORATION, 

Texas  Univ.   at   Austin.   Center  for  Research   in 

Water  Resources. 

P.  M.  Bommer,  R.  S.  Schechter,  and  M.  J. 

Humenick. 

CRWR  Report  No.   180,  March   1981.  Technical 

Report.  260  p,  45  fig,  20  ref. 

Descriptors:  'Waste  disposal,  'Water  pollution 
treatment,  'Path  of  pollutants,  'Computer  models, 
Uranium,  'Leaching,  'Model  studies,  'Cleanup 
operations,  Data  interpretation,  Cations,  Ion  ex- 
change, Mathematical  studies. 

Computer  models  describe  in-situ  uranium  leach- 
ing and  post-leaching  site  restoration.  Both  models 
use  a  streamline  generator  to  set  up  the  flow  field 
over  the  reservoir.  The  leaching  model  then  uses 
the  flow  data  in  a  concentration  balance  along 
each  streamline  coupled  with  the  appropriate  reac- 
tion kinetics  to  calculate  uranium  production  The 
restoration  model  uses  the  same  procedure  except 
that  binary  cation  exchange  is  used  as  the  restoring 
mechanisms  along  each  streamline  and  leaching 
cation  cleanup  is  simulated.  The  mathematical  basis 
tor  each  model  is  shown  in  detail  along  with  the 
computational  schemes  used.  Finally,  the  two 
models  were  used  with  several  data  sets  to  point 
out  their  capabilities  and  to  illustrate  important 
leaching  and  restoration  parameters  and  schemes 
(Author  s  abstract) 
W87-06944 


LEACHING  EXPERIMENTS  ON  COAL  PREP- 
ARATION  WASTES:  COMPARISONS  OF  THE 
EPA  EXTRACTION  PROCEDURE  WITH 
OTHER  METHODS, 

Los  Alamos  National  Lab.,  NM. 

For  primary  bibliographic  entry  see  Field  5E 

W87-06945 


ROLE  OF  THE  UNSATURATED  ZONE  IN  RA- 
DIOACTIVE AND  HAZARDOUS  WASTE  DIS- 

For  primary  bibliographic  entry  see  Field  5E 
W87-06947 


NRC-FUNDED  STUDIES  ON  WASTE  DISPOS- 
AL IN  PARTIALLY  SATURATED  MEDIA, 

Nuclear    Regulatory    Commission,     Washington 
DC.  Low-Level  Waste  Licensing  Branch. 
For  primary  bibliographic  entry  see  Field  5E 
W87-06948 


MODELING  OF  MOISTURE  MOVEMENT 
THROUGH  LAYERED  TRENCH  COVERS, 

Illinois  State  Geological  Survey  Div.,  Champaign 
T.  M.  Johnson,  K.  Cartwright,  B.  L.  Herzog,  and 
I .  H.  Larson. 

IN:  Role  of  the  Unsaturated  Zone  in  Radioactive 
and  Hazardous  Waste  Disposal,  Ann  Arbor  Sci- 
ence Publishers,  Ann  Arbor,  Michigan.  1983  p  11- 
26,  16  fig,  14  ref.  NRC  Contract  NRC  02-80-074. 

Descriptors:  'Hazardous  wastes,  'Model  studies 
Path  of  pollutants,  'Trench  covers,  'Permeability 
coefficient,  'Flow  profiles,  'Waste  disposal,  Ra- 
dioactive wastes,  Infiltration,  Computer  models 
Simulation  analysis,  Hydraulic  conductivity. 

Low-level  radioactive  wastes  in  the  United  States 
are  currently  buried  in  trenches  in  1 1  major  shal- 
low land-burial  grounds.  Six  of  these  sites  -  two 
federal  and  four  commercial  -  are  located  in  the 
relatively  wet  eastern  part  of  the  country.  Tritium 
migration  has  been  observed  at  five  of  these  sites 
and  is  thought  to  be  caused  by  infiltration  of  pre- 
cipitation through  trench  covers.  Trench  covers  at 
all  1 1  sites  consist  of  material  excavated  from  the 
trenches.  The  material  is  typically  mounded  toa 
depth  of  1-3  m  and  planted  with  grass.  At  sites  in 
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relatively  wet  regions,  covers  are  compacted  by 
earthmoving    equipment,    or    material    excavated 
from  an  adjacent  trench  is  temporarily  placed  on 
the    cover.    At    some    sites,    infiltration    through 
trench   covers   has   resulted   in   accumulation   ot 
water  within  the  waste;  at  other  sites,  infiltration 
has  caused  migration  of  contaminants,  although  no 
free  water  has  been  observed  in  the  trench.   I  he 
results  of  laboratory  experiments  and  computer 
simulations  of  several  preliminary  cover  designs 
indicate  that  a  layer  of  coarse-textured,  unsaturated 
material  overlain  by  fine-grained  material  serves  as 
a  barrier  to  moisture  movement.  The  effectiveness 
of  the  barrier  is  related  to  the  contrast  in  saturated 
hydraulic  conductivity  and  texture  between  the 
two  layers.  These  investigations  also  indicate  that 
prior  to  breakthrough,  moisture  in  the  fine-grained 
layer  overlying  a  coarse-textured  layer  in  a  sloping 
cover  flows  laterally  downslope  above  the  inter- 
face. It  has  been  suggested  previously  that  satura- 
tion of  the  overlying  layer  is  required  before  mois- 
ture breakthrough  will  occur  in  such  layered  sys- 
tems. However,  these  results  indicate  that  moisture 
movement  through  layered  systems  of  highly  con- 
trasting texture  can  occur  when  the  moisture  con- 
tent of  the  overlying  layer  is  less  than  saturation 
and  the  pressure  head  at  the  interface  is  less   han 
zero    The  significance  of  these  results  must  be 
evaluated  in  terms  of  observed  behavior  in  labora- 
tory columns,  field  experiments,  and  present  capa- 
bility of  instrument  measurement  of  the  parameters 
of  interest.  (See  also  W87-06947)  (Lantz-PTT) 
W87-06949 

MODEL  TO  SIMULATE  INFILTRATION  OF 
RAINWATER  THROUGH  THE  COVER  OF  A 
rTdIoTcTIVE  WASTE  TRENCH  UNDER 
SATURATED   AND   UNSATURATED   CONDI- 

TIONS 

Office  'of  Radiation  Programs,  Washington,  DC. 

IN-  RohTof  the  Unsaturated  Zone  in  Radioactive 
and  Hazardous  Waste  Disposal,  Ann  Arbor  Sci- 
ence Publishers,  Ann  Arbor,  Michigan.  1983.  p  II- 
48,  6  fig,  1  tab,  25  ref. 

Descriptors:  'Hazardous  wastes,  'Path  of  pollut- 
ants, 'Infiltration,  'Radioactive  wastes,  'Saturated 
soils  'Model  studies,  'Mathematical  models, 
•Waste  disposal,  Soil  water,  Gravity  flow,  Munici- 
pal wastes,  Chemical  wastes,  Hydraulic  conductiv- 
ity. 

Presented  is  a  mathematical  model  which  simulates 
the  infiltration  of  rainwater  through  a  homogene- 
ous earth  cover  over  radioactive,   chemical,   or 
municipal  waste  disposal  trenches  under  saturated 
and  unsaturated  conditions.  The  infiltration  model 
includes  overland  flow,  subsurface  flow,  and  at- 
mospheric   diffusion    systems.    Space    dependent 
variables  of  the  basic  differential  equations  which 
govern  the  movement  of  water  or  vapor  through 
these  three  systems  were  transformed  into  space 
independent  variables  by  introducing  some  engi- 
neering assumptions.  Emphasized  here  is  the  trans- 
formation of  the  subsurface  flow  system.  Transfor- 
mation of  the  subsurface  flow  system  involves  the 
concept  of  dividing  soil  moisture  into  three  com- 
ponents:    gravity,     pellicular,     and     hygroscopic 
waters  The  proposed  model  was  tested  against  the 
studies  conducted  by  other  investigators  by  apply- 
ing the  model  to  the  Barnwell  radioactive  waste 
disposal  site.  The  results  indicated  close  agreement 
between  the  results  obtained  from  the  proposed 
model  and  those  obtained  from  other  investigators. 
(See  also  W87-06947)  (Author's  abstract) 
W87-06950 


•Saturated  media,  'Clays,  'Path  of  pollutants, 
Aquifers,  Mathematical  studies,  Saturated  flow, 
Hydraulic  conductivity. 

The  most  common  method  of  attempting  to  pre- 
vent contamination  of  aquifers  by  leachate  from 
landfills   and   disposal   ponds   is   compacted   clay 
layers.  Compacted  clays  are  used  because  they  are 
often  locally  available  and  economically  attractive. 
In  addition,  compaction  methods  used  can  o  ten 
achieve  saturated  hydraulic  conduct.vities  as  low 
as  1  times  10  to  the  -9th  power  cm/sec.  Although 
all  clay  liners  will  eventually  allow  the  passage  of 
liquid  wastes,  conductivities  of  this  magnitude  are 
usually  sufficient  to  contain  liquids  for  periods  ot 
tens  of  years.  Such  containment,  however,  requires 
that  the  integrity  of  the  clay  liner  is  not  compro- 
mised by  physical,  chemical,  biological,  or  human 
actions.  Methodologies  for  simulating  the  effects  of 
clay  dissolution  were  incorporated  into  an  existing 
code    The  major  modification  involved  adding  a 
method  for  computing  the  position  of  the  solvent 
front  and  recalculation  of  the  intrinsic  conductivity 
after  each  time-step.  The  results  of  this  investiga- 
tion can  be  summarized  as  follows:  (1)  results  agree 
with   established   concepts  of  variably   saturated 
flow    Establishment  of  steady,  unsaturated  flow 
beneath  the  fine-grained  layers,  perching  and  rapid 
movement  of  wetting  fronts  through  coarse  materi- 
als occurred  for  both  water  and  the  solvent;  (2) 
increased  computational  effort  was  required  by  the 
inclusion  of  an  exponential   increase   in  intrinsic 
permeability  as  a  function  of  solvent  pore  volumes^ 
The  increased  effort,  as  measured  by  the  number  ot 
iterations  required  to  achieve  a  given  simulation 
time,  ranged  from  30-50%.  As  lab  and  field  tests 
are  completed,  a  compilation  of  the  data  should 
provide  a  database  to  establish  the  functions  de- 
scribing permeability  changes.  These  functions  can 
and  should  be  incorporated  into  models  that  are 
used  to  design  and  evaluate  disposal  systems  which 
involve  clays  subject  to  dissolution.  Use  of  this 
feature  will  cause  additional  computational  diffi- 
culty, but  should  prove  to  be  tractable  by  resorting 
a  sufficient  number  of  numerical  devices  used  to 
linearizing  the  flow  equation  and  to  limiting  the 
maximum  allowed  saturation  change  during  time- 
steps.  (See  also  W870-06947)  (Lantz-PTT) 
W87-06951 

ROLE  OF  PARTIALLY  SATURATED  SOIL  IN 
LINER  DESIGN  FOR  HAZARDOUS  WASTE 
DISPOSAL  SITES, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
For  primary  bibliographic  entry  see  Field  5b. 
W87-06953 


SIMULATION  OF  THE  EFFECTS  OF  ORGAN- 
Tc  SOLUTES  ON  THE  HYDRAULIC  CONDUC- 
TIVITY OF  VARIABLY  SATURATED,  LAY- 
ERED MEDIA, 

Ertec  Western,  Inc.,  Long  Beach,  CA. 
E.  G.  Lappala.  . 

IN  Role  of  the  Unsaturated  Zone  in  Radioactive 
and  Hazardous  Waste  Disposal,  Ann  Arbor  Sci- 
ence Publishers,  Ann  Arbor,  Michigan.  1983.  p  49- 
69,  7  fig,  3  tab,  9  ref. 

Descriptors.  •Model  studies,  •Simulation  analysis, 
•Organic  compounds,   •Permeability  coefficients, 


ROLE  OF  DESATURATION  ON  TRANSPORT 
THROUGH  FRACTURED  ROCK, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 
Water  Resources. 
D.  D.  Evans,  and  C.-H.  Huang. 
IN-  Role  of  the  Unsaturated  Zone  in  Radioactive 
and  Hazardous  Waste  Disposal,  Ann  Arbor  Sci- 
ence Publishers,  Ann  Arbor,  Michigan.  1983.  p 
165-178,  10  fig,  2  tab,  10  ref. 

Descriptors:  'Desaturation,  'Hazardous  wastes, 
'Path  of  pollutants,  'Solute  transport,  'Geologic 
fractures  'Soil  water,  Radioactive  wastes, 
Groundwater  movement,  Waste  disposal,  Granite, 
Basalt,  Tuff,  Salt,  Saturated  soils,  Leakage,  Aer- 
ation zone. 

The  safe,  long-term  storage  of  high  level  radioac- 
tive wastes  is  a  critical  issue  facing  governments  ot 
different  levels,  and  private  enterprises.  The  pro- 
duction of  such  wastes  is  increasing  rapidly,  neces- 
sitating an  early  solution  to  the  waste  disposal 
problem.  The  most  promising  solution  at  present  is 
the  construction  of  repositories  at  several  hundred 
meters  below  surface  within  a  geological  formation 
where  the  wastes  will  be  isolated  from  the  bio- 
sphere until  the  radioactivity  decays  to  an  accepta- 
ble level.  Geologic  formations  of  most  interest  are 
those  of  igneous  rocks,  such  as  granite,  basalt  and 
tuff  and  salt.  In  characterizing  a  potential  reposi- 
tory site,  it  is  necessary  to  account  for  the  rare 
chance  of  leakage  of  contaminants  and  their  enter- 
ing the  regional  hydrologic  system  and  being  trans- 


ported to  other  locations.  Therefore,  predictions  of 
water  movement  over  long  time  spans  is  crucial 
during  the  site  selection  and  licensing  processes. 
The  potential  repository  zone  may  be  initially 
water  saturated  or  unsaturated.  Even  if  the  zone  is 
initially  saturated,  unsaturated  conditions  may  de- 
velop during  repository  construction  and  operation 
by  artificial  dewatering,  or  at  some  later  time  due 
to  climatic  change  or  regional  water  management 
modifications.  This  presentation  deals  with  flow 
through  unsaturated  igneous  rock  systems  Since 
rock  formations  are  invariably  fractured  to  some 
degree,  the  fractures  may  be  the  principal  conduits 
for  water  flow  and  contaminant  transport.  Hence, 
the  focus  is  on  the  fracture  system,  rather  than  the 
rock  matrix  per  se.  (See  also  W87-06947)  (Lantz- 
PTT) 
W87-06958 

HYDROGEOLOGICAL  INVESTIGATION 

HAZARDOUS  WASTE  SITE,  ATLANTIC  CITY, 
NEW  JERSEY, 

International  Exploration,  Inc.,  Warmimster,  FA. 
D.  Pennington. 

IN-  Role  of  the  Unsaturated  Zone  in  Radioactive 
and  Hazardous  Waste  Disposal,  Ann  Arbor  Sci- 
ence Publishers,  Ann  Arbor,  Michigan.  1983.  p 
211-227,  2  fig,  4  tab. 

Descriptors:  'Path  of  pollutants,  'Geohydrology, 
•Waste  disposal,  'Atlantic  City,  'New  Jersey, 
•Hazardous  wastes,  'Leachates,  'Aquifers^Water 
supply,  Resistivity,  Schlumberger  array,  Plumes, 
Observation  wells. 

Hydrogeological  studies  of  an  abandoned  hazard- 
ous waste  site,  alleged  to  threaten  the  water  supply 
of  Atlantic  City,  New  Jersey,  were  utilized  to 
identify  a  leachate  plume.  Also,  several  additional 
sources  of  pollution  in  the  vicinity  of  the  hazard- 
ous waste  site  were  found.  Resistivity  surveys,  a 
stream  sediment  survey  and  soil  investigations 
which  included  soil  profiles,  were  part  of  the  site 
investigation.  Resistivity  measurements,  utilizing 
the  Schlumberger  array,  identified  a  leachate 
plume  originating  from  thedisposal  site.  Observa- 
tion wells  and  boreholes  were  drilled  for  geologi- 
cal control  and  correlation  of  the  resistivity  data^ 
An  unknown  clay  layer  also  was  identified  which 
separated  two  aquifers  and  acted  as  a  barrier  to 
downward  movement  of  leachate.  (See  also  W87- 
06947)  (Author's  abstract) 
W87-06961 

HYDROLOGIC  STUDY  OFTOUMATURAt 
ED  ZONE  ADJACENT  TO  ARADIOACTIVE 
WASTE  DISPOSAL  SITE  AT  THE  SAVANNAH 
RIVER  PLANT,  AIKEN,  SOUTH  CAROLINA, 

Environmental  Resources  Management,  Inc.,  West 
Chester,  PA.  ,rt 

For   primary   bibliographic   entry   see   Field   2U. 

W87-06963 


PRECISION  BATHYMETMC  STUDY  OF 
DREDGED-MATERIAL  CAPPING  EXPERI- 
MENT IN  LONG  ISLAND  SOUND, 

Science  Applications,   Inc.,  Newport,  RI.  Ocean 
Science  and  Technology  Div. 
R.  W.  Morton.  r»_— 

IN:  Dredged-Material  Disposal  in  the  Ocean 
Wastes  in  The  Ocean,  Volume  2.  John  Wiley  an 
Sons,  New  York,  New  York.  1983.  p  99-121,  1! 
fig,  1  tab,  1  ref. 

Descriptors:  'Sediments,  'Path  of  pollutants 
'Waste  disposal,  'Water  quality  control,  Lon 
Island  Sound,  'Dredging,  'Bathymetry,  Ocea 
dumping,  Sediment  transport,  Monitoring,  SHI 
Sand,  Topography. 

Dredged-material  disposal  procedures  were  err 
ployed  recently  at  the  Central  Long  Island  Soun 
Disposal  Site  to  cap  heavy-metal  ennched  maten. 
from  Stamford,  Connecticut  with  silt  and  sand 
from  inner  and  outer  New  Haven  Harbor.  Mon 
toring  of  the  disposal  operation  consisted  of  prec 
sion  bathymetric  mapping,  visual  observations  < 
the  sediment  surface  and  margins,  chemical  con 
parisons  of  the  dredged  material  and  natural  sea 
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ment,  and  sampling  of  benthic  populations  for  re- 
colonization  and  bioaccumulation  studies.  Prior  to 
the  dredging  operation,  two  disposal  sites  for 
Stamford  sediment  were  designated,  one  to  be 
capped  with  sand,  the  other  with  silt.  A  survey 
grid  for  each  site  (25-m  lane  spacing)  was  pro- 
grammed into  a  computerized  navigation  and  bath- 
ymetric  data  acquisition  system.  Volume  difference 
calculations  between  replicate  surveys  were  made 
with  errors  less  than  +  or  -  1000  cu  m.  Profiles 
across  both  dredged-material  mounds  indicate  that 
the  Stamford  sediment  was  concentrated  in  a  low 
mound  with  rough  topography  and  that  both  silt 
and  sand  provided  adequate  cover  for  the  enriched 
material.  Postdisposal  monitoring  over  a  six-month 
period  revealed  no  significant  changes  in  the  sand 
cap.  After  two  months,  the  silt  cap  had  settled 
approximately  30  cm  and  slumping  had  occurred 
along  the  steep  flanks.  Six  months  after  disposal, 
the  silt  cap  was  substantially  altered  with  extensive 
slumping  of  the  flanks,  flattening  of  the  top  of  the 
mound,  and  loss  of  material  from  the  disposal  site. 
However,  the  silt  continued  to  provide  adequate 
cover  (2  m)  for  the  Stamford  material.  The  sand 
cap  was  more  successful  in  terms  of  coverage  and 
stability.  The  cohesive  nature  of  the  silt  material 
resultedin  a  dredged-material  mound  that  was 
thicker  and  steeper  than  expected.  (See  also  W87- 
06979)  (Author's  abstract) 
W87-06984 


GEOCHEMICAL  STUDY  OF  THE  DREDGED- 
MATERIAL  DEPOSIT  IN  THE  NEW  YORK 
BIGHT, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-06985 


OCEAN  DUMPING  OF  DREDGED  MATERIAL 
IN  THE  NEW  YORK  BIGHT:  ORGANIC 
CHEMISTRY  STUDIES, 

Energy  Resources  Co.,  Inc.,  Cambridge,  MA. 
P.  D.  Boehm,  and  D.  L.  Fiest. 
IN:  Dredged-Material  Disposal  in  the  Ocean, 
Wastes  in  the  Ocean,  Volume  2.  John  Wiley  and 
Sons,  New  York,  New  York.  1983.  p  151-169,  7 
fig,  3  tab,  16  ref.  NOAA-MESA  New  York  Bight 
Program  Contract  NA-79-RAA-034O1. 

Descriptors:  'Sediments,  *Ocean  disposal,  'Dredg- 
ing,  *New  York  Bight,  "Chemical  analysis,  *Path 
of  pollutants,  Water  quality  control,  Aromatic 
compounds,  Hydrocarbons,  Polychlorinated  bi- 
phenyls,  Plumes. 

Concentrations  of  polynuclear  aromatic  hydrocar- 
bon (PAH)  and  polychlorinated  biphenyl  (PCB) 
were  determined  in  a  suite  of  samples  from  the 
waters  of  New  York  Bight  prior  to,  during,  and 
after  a  dredged-material  disposal  operation.  The 
PAH  profiles  were  compared  with  those  of  the 
source  dredged  material  to  evaluate  short-term 
fractionation  and  weathering.  Hydrocarbons  asso- 
ciated with  dredged  material  are  rapidly  altered  in 
the  water  column  by  dissolution  and  microbial 
processes.  The  PAH  and  PCB  measurements 
proved  to  be  sensitive  indicators  of  the  movement 
and  fate  of  dredged-material  particulate  plumes;  15 
min  after  the  dump  the  residual  plume  was  found 
in  near-bottom  water  and  remained  detectable  for 
at  least  2.5  h.  (See  also  W87-06979)  (Author's 
abstract) 
W87-06986 


SEDIMENT-COPPER  RESERVOIR  FORMA- 
TION BY  THE  BURROWING  POLYCHAETE 
NEPHTYS  INCISA, 

Environmental  Research  Lab.,  Narragansett,  RI 
W.  R.  Davis. 

IN:  Dredged-Material  Disposal  in  the  Ocean, 
Wastes  in  the  Ocean,  Volume  2.  John  Wiley  and 
Sons,  New  York,  New  York.  1983.  p  173-184,  8 
fig,  1  tab,  1 1  ref. 

Descriptors:  *Burrows,  'Accumulation,  'Sedi- 
ments, 'Copper,  'Polychaetes,  'Nephtys  incisa, 
'Path  of  pollutants,  Water  pollution  effects, 
Marine  environment,  Bioaccumulation,  Ecosys- 
tems, Biodegradation,  Heavy  metals. 


The  activities  of  benthic  infauna  may  be  a  major 
mechanism  for  exchange  of  contaminants  between 
seawater  and  fine-grained  sediments.  For  example, 
enhanced  sediment  uptake  of  copper  can  result 
from  the  burrowing  and  irrigation  activities  of  the 
deposit-feeding  polychaete,  Nephtys  incisa.  The 
burrow  walls  provide  additional  surface  for  sorp- 
tion of  waterborne  copper  similar  to  that  occurring 
at  the  sediment  surface.  Both  of  these  surfaces 
concentrate  copper  to  depths  not  exceeding  4  mm, 
suggesting  a  simple  diffusion  process.  The  burrow 
wall  uptake  of  copper  is  of  greater  importance  than 
surface  sediment  exchange  for  two  reasons.  First, 
the  burrow  penetrates  the  sediment  to  a  depth  of 
between  5  and  20  cm,  depending  on  worm  size; 
this  may  result  in  an  approximately  10-40  times 
increase  in  potential  copper  uptake  by  the  sedi- 
ment. Secondly,  N.  incisa  periodically  extends  it 
U-shaped  burrow,  leading  to  formation  of  a  new 
burrow.  This  new  burrow  enhances  sediment 
uptake  of  copper  by  exposing  clean  sediment  to 
burrow  irrigation  water.  Major  variables  affecting 
this  biologically  mediated  uptake  of  copper  in- 
clude: abundance  of  N.  incisa;  worm  size,  which 
influences  burrow  depth  and  length;  organic 
uptake;  and  the  presence  of  particulate  material  in 
the  overlying  seawater,  which  acts  to  scavenge 
copper  from  the  water.  N.  incisa  burrow  irrigation 
transports  these  suspended  particles,  with  their 
sorbed  copper,  into  the  burrow  for  accumulation 
in  the  benthos.  (See  also  W87-06979)  (Author's 
abstract) 
W87-06987 


FACTORS  AFFECTING  UPTAKE  OF  CADMI- 
UM AND  OTHER  TRACE  METALS  FROM 
MARINE  SEDIMENTS  BY  SOME  BOTTOM- 
DWELLING  MARINE  INVERTEBRATES, 

Department  of  Fisheries  and  Oceans,  St.  Andrews 

(New  Brunswick). 

S.  Ray,  and  D.  W.  McLeese. 

IN:    Dredged-Material    Disposal    in    the    Ocean, 

Wastes  in  the  Ocean,  Volume  2.  John  Wiley  and 

Sons,  New  York,  New  York.   1983.  p  185-197    5 

fig,  8  tab,  18  ref. 

Descriptors:  'Cadmium,  'Heavy  metals,  'Marine 
sediments,  'Invertebrates,  'Path  of  pollutants, 
'Water  pollution  effects,  Bioaccumulation,  Zinc, 
Copper,  Lead,  Fate  of  pollutants,  Tissue  analysis, 
Sediments,  Population  exposure. 

A  natural  bioassay  was  conducted  to  determine  the 
relationship,  if  any,  between  tissue  contents  of  Cu, 
Zn,  Cd,  and  Pb  in  bottom-dwelling  marine  inverte- 
brates (crustaceans,  polychaetes,  and  bivalves)  and 
metal  contents  of  the  sediments.  Bioaccumulation 
of  these  metals  in  the  animals  was  low  under 
natural  circumstances.  Metal  contents  of  tissues 
remained  fairly  constant  regardless  of  the  metal 
contents  of  the  sediments  except  for  Macoma,  a 
deposit-feeding  bivalve.  In  laboratory  studies,  in- 
vertebrates were  exposed  to  two  naturally  con- 
taminated sediments  for  30  days  to  simulate  field 
conditions.  Only  Macoma  showed  increases  in  all 
four  metals  from  one  sediment,  and  in  Cu  and  Pb 
from  the  other.  The  polychaete  Nereis  and  the 
crustacean  Crangon  showed  regulation  of  Cu  and 
Zn  from  both  sediments.  Nereis  showed  increase  in 
Cd  and  Pb  contents  of  the  animals  exposed  to  only 
one  of  the  two  sediments,  whereas  Crangon 
showed  increase  in  only  Pb  content  of  the  animals 
exposed  to  both  sediments.  The  bottom-dwelling 
polychaete  Nereis  virens,  when  exposed  to  Cd- 
spiked  sediment  in  the  laboratory,  showed  a  linear 
increase  of  Cd  in  the  animal  tissue  with  time. 
Smaller  worms  accumulated  higher  amounts  of  Cd 
(per  unit  weight)  than  bigger  ones.  Cd  excretion 
was  not  observed  during  the  depuration  phase.  The 
Cd  concentration  within  Nereis  was  related  to  the 
Cd  concentration  in  the  sediment,  which  in  turn 
was  related  to  the  concentration  of  the  element 
leached  into  the  water.  A  study  of  the  adsorption- 
desorption  process  of  Cd  in  sediment-seawater  sys- 
tems indicated  that  the  process  is  controlled  by 
cation  exchange  capacity  and  organic  carbon  con- 
tent of  the  sediments.  (See  also  W87-06979)  (Au- 
thor's abstract) 
W87-06988 


Sources  Of  Pollution — Group  5B 

CHANGES  IN  THE  LEVELS  OF  PCBS  IN  MY- 
TILUS  EDULIS  ASSOCIATED  WITH 
DREDGED-MATERIAL  DISPOSAL, 

Connecticut  Univ.,  Groton.  Marine  Sciences  Inst. 

R.  Arimoto,  and  S.  Y.  Feng. 

IN:    Dredged-Material    Disposal    in    the    Ocean, 

Wastes  in  the  Ocean,  Volume  2.  John  Wiley  and 

Sons,  New  York,  New  York.   1983.  p  199-212,  3 

fig,  3  tab,  26  ref.  U.S.  Navy  Contract  00140-77- 

6536. 

Descriptors:  'Bioaccumulation,  'Bioindicators, 
'Sediments,  'Path  of  pollutants,  'Water  pollution 
effects,  'Polychlorinated  biphenyls,  'Mussels, 
'Dredging,  'Waste  disposal,  'New  London,  'Con- 
necticut, 'Ocean  disposal,  Marine  environment, 
Fate  of  pollutants,  Chemical  analysis,  Statistical 
analysis,  Population  exposure. 

Experimental  populations  of  mussels  (Mytilus 
edulis)  were  deployed  on  or  near  the  New 
London,  Connecticut,  Dumpsite  and  used  as  indi- 
cators of  polychlorinated  biphenyl  (PCB)  concen- 
trations during  and  after  the  disposal  of  dredged 
material.  During  the  duping  operations,  the  mean 
PCB  concentrations  of  the  dumpsite  populations 
ranged  from  520  to  800  nanograms/gm  dry  weight 
whereas  those  of  reference  populations  from  out- 
side the  disposal  area  ranged  from  700  to  720 
nanograms/gm.  After  dumping  ceased,  the  mean 
PCB  concentrations  of  the  dumpsite  mussels  de- 
creased (range  =  510-590  nanograms/gm)  as  did 
those  of  the  reference  animals  (range  =  480-510 
nanograms/gm).  The  difference  between  the  mean 
PCB  concentrations  for  the  two  sampling  periods 
was  significant  at  p  =  .07,  but  two  lines  of  evi- 
dence indicated  that  dumping  has,  at  most,  a  minor 
influence  on  PCB  uptake.  First,  the  mean  PCB 
concentrations  of  the  dumpsite  populations  were 
not  higher  than  those  of  the  reference  populations 
either  during  or  after  dumping.  Second,  regression 
analyses  showed  that  even  though  the  PCB  con- 
centrations of  the  dumpsite  animals  were  related  to 
the  volume  of  material  dumped,  the  levels  also 
were  related  to  the  rate  of  discharge  from  a  nearby 
river.  Furthermore,  the  multiple  regression  func- 
tions could  account  for  no  more  than  40%  of  the 
observed  variance  in  PCB  concentrations,  and 
most  of  the  variance  apparently  was  caused  by 
factors  which  were  not  included  in  the  regression 
functions.  (See  also  W87-06979)  (Author's  ab- 
stract) 
W87-06989 


ESTIMATION  OF  THE  POTENTIAL  AND 
PROBABLE  SOURCE  REGIONS  FOR  ACID 
PRECIPITATION, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Atmospher- 
ic and  Oceanic  Science. 

P.  J.  Samson,  M.  E.  Fernau,  M.  S.  Halpert,  J.  D. 
Kahl,  and  G.  J.  Keeler. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia,  22161,  as  DE- 
84015119,  Price  codes:  A05  in  paper  copy,  and 
A01  in  microfiche.  Report  No.  DOE/ER/60058-1, 
July  1984.  Final  Report.  88  p,  44  fig,  9  tab,  41  ref 
Agreement  No.  DOE-AC02-82ER60058. 

Descriptors:  'Acid  rain,  'Water  pollution  sources, 
'Sulfates,  'Nitrates,  'Path  of  pollutants,  Sulfur 
dioxide,  Nitrogen  oxides,  Mathematical  studies, 
Air  pollution  sources,  Model  studies,  Emission, 
Rainfall. 

Concentrations  of  ionic  species  collected  in  the 
Multistate  Atmospheric  Power  Production  Study 
(MAP3S)  were  diagnosed  to  ascertain  whether  a 
relationship  exists  between  the  concentrations  of 
sulfate  and  nitrate  in  precipitation  and  the  magni- 
tude of  estimated  upwind  emissions  of  sulfur  diox- 
ide and  nitrogen  oxides,  respectively.  It  was  found 
that,  even  when  segregated  by  season,  the  data  fail 
to  exhibit  any  well-defined  relationship  between 
emissions  and  resultant  concentrations.  Additional- 
ly, no  significant  correlation  could  be  discerned 
between  sulfate  concentrations  in  precipitation  and 
the  inverse  of  estimated  upwind  wind  speed.  A 
regional-scale  sulfur  transport  and  deposition 
model  was  employed  to  estimate  source-receptor 
relationships  for  sulfur  compounds  at  each  of  the 
MAP3S  receptors  for  each  of  three  years,  1979  to 
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1981.  These  calculations  illustrate  that  the  range  of 
variation  in  many  specific  source-receptor  relation- 
ships may  be  as  large  as  the  absolute  value  of  the 
source-receptor  relationship  itself.  (Author's  ab- 
stract) 
W87-06994 


CARBON-14  IN  SLUDGE, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 

Savannah  River  Plant. 

For  primary  bibliographic  entry  see  Field  5E. 
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ment  model  of  Upper  Lavaca  Bay,  a  set  of  regres- 
sion equations  were  derived  for  salinity  sampling 
sites  throughout  the  bay.  In  deriving  the  new 
equations,  it  was  generally  found  that  a  30-day 
antecendent  flow  period  had  the  best  correlation 
with  the  exception  of  the  sites  fronting  the  river 
months.  The  test  results  revealed  that  the  proposed 
equations  were  able  to  model  the  fluctuations  in 
salinity  adequately.  (Lantz-PTT) 
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WATER  BUDGET  FOR  SRP  BURIAL  GROUND 
AREA, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 

Savannah  River  Plant. 

J.  E.  Hubbard,  and  R.  H.  Emslie. 

Available  from  the  National  Technical  Information 

Service,    Springfield,    Virginia.    22161    as    DE84- 

015772,  Price  codes:  A02  in  paper  copy,  A01  in 

microfiche.  Report  No.  DPST-83-742,  March  19, 

1984.  23  p,  10  fig,  5  tab,  13  ref. 

Descriptors:  *Hydrologic  budget,  'Isotope  studies, 
•Waste  disposal,  'Savannah  River  Plant,  'Ground- 
water pollution,  'Path  of  pollutants,  'Tritium, 
'Radioactive  wastes,  'Groundwater  recharge,  Per- 
colation, Leaching,  Flow  patterns,  Groundwater 
movement. 

Radionuclide  migration  from  the  Savannah  River 
Plant    (SRP)   burial    ground    for   solid    low-level 
waste  was  studied  extensively.  Most  of  the  buried 
radionuclides  are  fixed  on  the  soil  and  show  negli- 
gible movement.  The  major  exception  is  tritium, 
which  when  leached  from  the  waste  by  percolating 
rainfall,  forms  tritiated  water  and  moves  with  the 
groundwater.  The  presence  of  tritium  was  useful  in 
tracing   groundwater   flow   paths   to   outcrop.    A 
subsurface  tritium  plume  moving  from  the  south- 
west corner  of  the  burial  ground  toward  an  out- 
crop near  Four  Mile  Creek  was  defined.  Ground- 
water  movement   is   so   slow   that   much   of  the 
tritium  decays  before  reaching  the  outcrop.  As  a 
first  step  in  seeking  deeper  flow  paths,  a  water 
budget  was  constructed  for  the  burial  ground  site. 
The  water  budget,  a  materials  balance   used  by 
hydrologists,  is  expressed  in  annual  area  inches  of 
rainfall.  Thus,  the  total  inches  of  annual  rainfall  are 
separated  into  various  consequences  of  the  water, 
which    include    evapotranspiration,    runoff,    and 
groundwater  recharge.  Components  of  the  water 
budget  for  the  burial  ground  area  were  analyzed  to 
determine  whether  significant  flow  paths  may  exist 
below  the  'tan  clay'.   Mean  annual  precipitation 
was  estimated  as  47  inches,  with  evapotranspira- 
tion, runoff,  and  groundwater  recharge  estimated 
as  30,  2,  and  15  inches,  respectively.  These  esti- 
mates,   when    combined    with    groundwater    dis- 
charge data,  suggest  that  5  inches  of  the  ground- 
water recharge  flow  above  the  'tan  clay'  and  that 
10  inches  flow  below  the  'tan  clay'.  Therefore, 
two-thirds  of  the  groundwater  recharge  appears  to 
follow  flow  paths  that  are  deeper  than  those  previ- 
ously found.  (Lantz-PTT) 
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STATISTICAL  METHODOLOGY  FOR  PRE- 
DICTING SALINITY  IN  UPPER  LAVACA  BAY, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
S.  H.  Yamada,  and  N.  E.  Armstrong. 
Technical  Report  No.  CRWR-191,  June  1982.  122 
p,  27  fig,  13  tab,  38  ref,  append. 

Descriptors:  'Statistical  methods,  'Salinity, 
•Lavaca  Bay,  'Texas,  'Mathematical  equations, 
•Model  studies,  'Saline  water,  'Regression  analy- 
sis, Mathematical  equations. 

This  study  investigated  the  feasibility  of  develop- 
ing salinity/freshwater  inflow  regression  equations 
for  Upper  Lavaca  Bay  in  Texas.  First,  previously 
derived  regression  models  for  the  same  area  were 
evaluated  and  then  a  new  equation  form  was  de- 
veloped and  tested.  The  model  evaluations  pointed 
out  the  fact  that  no  previous  regression  equations 
were  designed  to  account  for  the  variation  of  salin- 
ity across  Upper  Lavaca  Bay.  Since  this  capability 
was  important  for  an  environmental  impact  assess- 


SIMPLIFIED,  STEADY-STATE  TEMPERA- 
TURE AND  DISSOLVED  OXYGEN  MODEL: 
USER'S  GUIDE, 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 
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NEAR-SURFACE  GROUNDWATER  RE- 
SPONSES TO  INJECTION  OF  GEOTHERMAL 
WASTES, 

Idaho  Water  and  Energy  Resources  Research 
Inst.,  Moscow. 

For  primary  bibliographic  entry  see  Field  5E. 
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GROUNDWATER  MODEL  PARAMETER  ESTI- 
MATION USING  A  STOCHASTIC-CONVEC- 
TIVE  APPROACH, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
J.  L.  Devary,  and  C.  S.  Simmons. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE84016275. 
Price  codes:  A04-PC  in  papercopy,  A01-MF  in 
microfiche.  Electric  Power  Research  Institute 
Report  EPRI-CS-3629,  July  1984.  52  p,  18  fig,  2 
tab,  5  ref,  append.  Research  Project  1406-1. 

Descriptors:  'Tracers,  *Path  of  pollutants, 
•Groundwater  quality,  *Solute  transport,  *Model 
studies,  'Stochastic  hydrology,  'Convection, 
'Groundwater  movement,  Mathematical  models, 
Water  quality  control,  Mathematical  studies, 
Chlorides,  Solutes. 

Tracer  tests  data  from  the  Borden  Site  in  Canada 
were  analyzed,  to  estimate  the  dispersion  param- 
eters necessary  to  implement  dispersive  transport 
models.  An  analysis  of  the  chloride  tracer  data 
revealed  that  the  dispersion  coefficients  increased 
significantly  in  the  first  5  meters  from  the  source. 
Beyond  5  meters,  a  constant,  asymptotic  dispersion 
coefficient  is  obtained.  Also,  in  the  0  to  5  meter 
range,  a  lognormal  distribution  for  fluid  particle 
displacement  in  the  longitudinal  direction  fits  the 
tracer  data  significantly  better  than  the  Gaussian 
distribution  does.  Beyond  5  meters,  the  Gaussian 
distribution  applies,  suggesting  traditional  convec- 
tive-dispersive  transport.  This  suggests  that  the 
transport  is  progressing  from  an  asymmetric,  scale- 
dependent  dispersive  mechanism  to  a  symmetric 
Gaussian-distributed  plume  as  time  progresses.  The 
stochastic-convective  transport  approach  effective- 
ly predicts  the  scale-dependent  and  asymmetric 
plume  behavior  by  using  the  stochastic  pore  veloc- 
ity field.  The  techniques  for  estimating  spatial  co- 
variance  functions  of  the  stochastic  pore  velocity 
field,  are  discussed.  (Author's  abstract) 
W87-07015 


the  reaeration  rate  coefficient  to  the  desorption 
rate  coefficients  of  ethylene  and  propane,  R  sub  E 
and  R  sub  P,  respectively,  are  constant  and  inde- 
pendent of  temperature  and  mixing  intensity 
Mixing  tests  were  done  in  an  open  stirred  mixing 
tank  at  4  C,  20  C,  and  32  C  to  provide  an  inde- 
pendent comparison  with  previous  results  and  to 
extend  the  temperature  range.  Mean  values  of  the 
ratios  were  found  to  be  1.4  for  R  sub  E  and  1.36 
for  R  sub  P.  These  values  compared  well  to  the 
values  of  1.15  and  1.39  reported  by  previous  exper- 
imental studies.  The  second  assumption  which  was 
studied  states  that  losses  of  dissolved  ethylene  and 
propane  due  to  adsorption  on  suspended  sediment 
and  organic  material  are  negligible.  Batch  equilib- 
rium adsorption  studies  were  done  utilizing  five 
soils  with  varying  soil  characteristics  of  cation 
exchange  capacity,  pH,  organic  carbon  content, 
and  grain  size  distribution.  Solutions  of  ethylene 
and  propane  in  water  were  allowed  to  equilibrate 
with  soil  concentrations  of  100  gm/L  for  a  period 
of  at  least  24  hours.  The  results  of  the  tests  showed 
that  the  adsorptive  losses  of  ethylene  and  propane 
were  negligible  within  the  accuracy  of  the  hydro- 
carbon measurement  techniques.  (Author's  ab- 
stract) 
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LABORATORY  STUDIES  ON  THE  HYDRO- 
CARBON GAS  TRACER  TECHNIQUE  FOR 
REAERATION  MEASUREMENT, 

Texas   Univ.   at   Austin.   Center   for   Research   in 

Water  Resources. 

K.  A.  Rainwater,  and  E.  R.  Holley. 

Technical    Report    No.    CRWR-189,    December 

1983.  1 14  p,  20  fig,  22  tab,  57  ref. 
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centration, Organic  carbon,  Particle  size. 

The  purpose  of  this  project  was  to  study  two  of 
the  major  assumptions  of  the  hydrocarbon  gas 
tracer  technique  for  measurement  of  reaeration 
rates.  The  first  assumption  states  that  the  ratios  of 


POLYCHLORINATED  BIPHENYL  TRANS- 
PORT IN  COASTAL  MARINE  FOODWEBS, 

New  York  Univ.  Medical  Center,  Tuxedo  Park. 
Inst,  of  Environmental  Medicine. 
J.  M.  O'Connor 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA,  22161,  as  PB84-232610, 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
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Descriptors:  'Path  of  pollutants,  'Polychlorinated 
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waters,  Aroclor,  Bass,  Tissue  analysis,  Mathemati- 
cal models,  Diets,  Organic  compounds. 

The  extent  to  which  polychlorinated  biphenyls 
(PCBs)  may  be  assimilated  into  fish  from  dietary 
sources  was  studied  by  providing  known  doses  of 
PCBs  (as  Aroclor  1254  in  food)  to  striped  bass  and 
analyzing  cross-gut  transport,  tissue  distribution 
and  elimination.  Assimilation  and  elimination  data 
from  single  and  multiple  doses  for  whole  fish  were 
used  to  calculate  rate-constants  for  PCB  accumula- 
tion (k  sub  a)  and  elimination  (k  sub  e)  according 
to  one-compartment  pharmacokinetic  models.  The 
data  from  analysis  of  individual  tissues  were  used 
to  calculate  k  sub  a  and  k  sub  e  for  individual  tissue 
compartments.  The  major  conclusions  from  the 
study  are  that  PCBs  in  food  represent  a  major 
source  of  PCB  to  fish  (up  to  80%  of  total  body 
burdens).  The  PCBs  obtained  from  food  cause  a 
rapid  approach  to  steady  state,  but  are  eliminated 
slowly  with  a  half-time  of  approximately  120 
hours.  More  than  85%  of  the  PCB  ingested  with 
food  is  assimilated  into  the  tissues.  The  long-term 
model  showed  that  PCB  burdens  in  striped  bass 
exposed  to  food  containing  different  concentra- 
tions of  PCB  will  decline  slowly  when  levels  in 
food  decline,  but  increase  rapidly  (90%  plateau 
reached  in  9  doses)  when  levels  in  food  increase. 
Preliminary  verification  studies  support  the  phar- 
macokinetic model  for  PCB  accumulation  in 
striped  bass  with  food  as  the  major  source.  (Au- 
thor's abstract) 
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INTERPRETATION  OF  THE  CONVERGENT- 
FLOW  TRACER  TESTS  CONDUCTED  IN  THE 
CULEBRA  DOLOMITE  AT  THE  H-3  AND  H-4 
HYDROPADS   AT   THE   WASTE   ISOLATION 
PILOT  PLANT  (WIPP)  SITE, 
INTERA  Technologies,  Inc.,  Austin,  TX 
V.  A.  Kelley,  and  J.  F.  Pickens. 
Available  from  the  National  Technical  Information 
SErvice,  Springfield,   VA  22161as  DE87-0O5212. 
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Tracer  tests  utilizing  conservative  organic  tracers 
were  conducted  in  the  Culebra  Dolomite  Member 
of  the  Rustler  Formation  at  the  locations  of  the  H- 
2,  H-3,  H-4,  and  H-6  hydropads.  The  objective  of 
this  report  is  to  present  a  quantitative  evaluation  of 
the  physical  solute-transport  parameters  of  the  Cu- 
lebra dolomite  at  the  H-3  and  H-4  hydropad  loca- 
tions from  interpretation  of  the  tracer-test  data. 
The  interpretive  approach  for  analyzing  the  tracer- 
breakthrough  curves  at  the  pumping  well  first  con- 
sisted   of  estimating    the    appropriate    governing 
processes  using  the  information  base  for  each  spe- 
cific hydropad.  The  simulation  model  accounted 
for  advective-dispersive  transport  in  the  fracture 
and  diffusive  transport  in  the  matrix.  Calibration  of 
the  tracer-breakthrough  curves  included  conduct- 
ing a  parameter  sensitivity  analysis  on  longitudinal 
dispersivity,   tortuosity,   matrix  porosity,   fracture 
porosity,  effective  matrix  block  size,  pumping  rate, 
initial  tracer-input  distribution,   and  distance  be- 
tween pumping  and  tracer-input  distribution,  and 
distance    between    pumping    and    tracer-addition 
wells.     Calibration    of    the     tracer-breakthrough 
curves  for  the  H-3  tracer  test  resulted  in  longitudi- 
nal dispersivities  from  5  to  10%  of  the  flow  path 
(well-separation  distance),  a  fracture  porosity  of 
0.0019,  and  effective  matrix  block  sizes  of  0.25  to 
2.1  m.  Results  obtained  from  tracer  test  suggest 
that  fracture  flow  and  matrix  diffusion  dominate 
solute  transport  in  the  Culebra  at  the  H-3  hydro- 
pad.   Further,  the  parameters  derived   to  fit  the 
tracer-breakthrough  curves  are  thought  to  be  con- 
sistent with  the  physical  conceptualization  of  the 
Culebra  at  the  H-3  hydropad.  Qualitatively,  the 
observed  tracer-breakthrough  curves  could  be  sim- 
ulated by  representing  the  Culebra  with  a  layered 
system  of  higher-  and  lower-permeability  units.  In 
this  system,  transport  would  be  dominated  by  the 
higher-permeability  zones  with  diffusive  interac- 
tion with  the  lower-permeability  zones.  No  evi- 
dence was  obtained  to  indicate  that  transport  of 
thetracers  had  occurred  through  fractures.  (Lantz- 
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UPTAKE  AND  ELIMINATION  BY  FISH  OF 
POLYDIMETHYLSILOXANES  (SILICONES) 
AFTER    DIETARY    AND    AQUEOUS    EXPO- 

Amsterdam  Univ.  (Netherlands).  Lab.  of  Environ- 
mental and  Toxicological  Chemistry. 
A.  Opperhuizen,  H.  W.  J.  Damen,  G  M.  Asyee, 
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dimethylsiloxanes,  'Population  exposure,  'Bioac- 
cumulation,  Polymers,  Tissue  analysis,  Fish,  Diets, 
Hydrophobicity,  Organic  compounds. 

Slthough  several  polydimethylsiloxane  oligomers 
are  taken  up  by  fish  after  dietary  and  aqueous 
exposure,  they  do  not  significantly  accumulate, 
despite  their  high  hydrophobicity  compared  to 
polychlorinated  biphenyls.  For  both  cyclic  and 
linear  oligomers  with  less  than  fourteen  silicon 
units,  this  is  probably  due  to  short  half  life  times. 
For  all  oligomers  these  were  less  than  4.5  days. 
Linear  oligomers  with  more  than  fourteen  silicon 
units  were  not  detectable  in  fish,  probably  due  to  a 
lack  of  uptake.  (Author's  abstract) 
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EFFECT  OF  SALINITY  ON  MERCURY-METH- 
YLATING  ACTIVITY  OF  SULFATE-REDUC- 
ING  BACTERIA  IN  ESTURINE  SEDIMENTS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 

Dept.  of  Biochemistry  and  Microbiology. 
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Applied       and       Environmental       Microbiology 
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Descriptors:  'Path  of  pollutants,  'Sulfate-reducing 
bacteria,  'Bacteria,  'Mercury,  'Biomethylation, 
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dates,  Methylation,  Methanogenesis,  Anoxic  sedi- 
ments, Heavy  metals. 

The  biomethylation  of  mercury  was  measured  in 
anoxic  estuarine  sediments  that  ranged  in  salinity 
from  0.03  to  2.4%  with  or  without  added  molyb- 
date,  an  inhibitor  of  sulfate  reducers.  Mercury 
methylation  was  inhibited  by  molybdate  by  more 
than  95%,  regardless  of  sediment  salinity.  In  the 
absence  of  inhibitor,  high-salinity  sediments  methy- 
lated mercury  at  only  40%  of  the  level  observed  in 
low-salinity  sediments.  In  response  to  molybdate 
inhibition  of  sulfate  reducers,  methanogenesis  in- 
creased up  to  258%  in  high-salinity  sediments  but 
only  up  to  25%  in  low-salinity  sediments.  In  con- 
trast to  an  earlier  low-salinity  isolate,  a  Desulfovi- 
brio  desulfuricans  strain  from  high-salinity  sedi- 
ment required  0.5  M  sodium  for  optimal  growth 
and  mercury  methylation  activity.  The  formation 
of  negatively  charged  mercuric  chloride  complex- 
es at  high  salinity  did  not  noticeably  interfere  with 
the  methylation  process.  Results  of  these  studies 
demonstrate  that  sulfate  reducers  are  responsible 
for  mercury  methylation  in  anoxic  estuarine  sedi- 
ments, regardless  of  the  prevailing  salinity.  (Au- 
thor's abstract) 
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Descriptors:  'Acid  streams,  'Acid  rain,  'Path  of 
pollutants,  'Watersheds,  'White  Mountains,  Geol- 
ogy, Hydrology,  Streams,  New  Hampshire,  Miner- 
als, Groundwater,  Rocks,  Water  chemistry. 


Sources  Of  Pollution — Group  5B 

The  streams  tributary  to  acidic  Cone  Pond,  pH  4.5- 
4.8,  and  circumneutral  Black  Pond,  pH  5.3-6.4,  in 
the  White  Mountains  of  New  Hampshire,  USA, 
were  monitored  for  a  year.  The  watersheds  of 
these  two  ponds  were  characterized  in  terms  of 
geology  and  stream  hydrology.  Chemical  gradients 
and  patterns  in  rock  weathering  and  groundwater 
discharge  explain  many  of  the  differences  in  miner- 
al content  and  acidity  of  the  streams.  The  rocks  of 
Black  watershed  produced  an  average  of  ten  times 
the  equivalent  of  basic  cations  as  rocks  from  Cone 
watershed.  This  is  on  the  same  order  as  the  differ- 
ence in  acidity  of  the  two  streams.  Downstream 
changes  in  stream  chemistry  follow  differing  pat- 
terns, but  reflect  the  same  principle  of  residence 
time  and  water  path  length  controlling  chemical 
evolution  of  streamwater.  Watershed  and  aquatic 
managers  may  use  these  parameters  in  an  inexpen- 
sive and  simple  assessment  of  the  susceptibility  of 
individual  streams  and  ponds  to  acidification.  A 
method  is  recommended  to  determine  quickly  the 
potential  influence  of  bedrock  type  to  aquatic 
chemistry  (Author's  abstract) 
W87-07084 


BEHAVIOR  OF  SENSITIVITIES  IN  THE  ONE- 
DIMENSIONAL  ADVECTION-DISPERSION 
EQUATION:  IMPLICATIONS  FOR  PARAME- 
TER ESTIMATION  AND  SAMPLING  DESIGN, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  7C 

W87-07107 


IMPORTANCE  OF  SEDIMENT  SULFATE  RE- 
DUCTION TO  THE  SULFATE  BUDGET  OF  AN 
IMPOUNDMENT  RECEIVING  ACID  MINE 
DRAINAGE, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

A.  T.  Herlihy,  A.  L.  Mills,  G.  M.  Hornberger,  and 
A.  E.  Bruckner. 

Water  Resources  Research  WRERAQ,  Vol  23 
No.  2,  p  287-292,  February  1987.  3  fig,  4  tab  33 
ref.  NSF  Grant  DEB82-06827. 

Descriptors:  'Sulfate-reducing  bacteria,  'Sulfates 
'Acid  mine  drainage,  'Path  of  pollutants,  'Fate  of 
pollutants,  'Sediments,  'Lake  sediments,  'Lakes, 
Chemical  reactions,  Alkalinity,  Chemical  proper- 
ties, Chemical  reduction,  Reservoirs,  Acidic  water, 
Mine  drainage,  Lake  Anna,  Virginia,  Hydrogen 
ion  concentration. 

Alkalinity  generation  by  bacterial  sulfate  reduction 
(SR)  was  shown  to  be  an  important  neutralizing 
agent  for  acid  mine  drainage  and  acid  precipitation 
in  lakes  and  reservoirs.  In  order  to  quantify  the 
importance  of  SR  in  an  acidified  system,  a  sulfate 
influx-efflux  budget  was  constructed  for  Lake 
Anna,  an  impoundment  in  central  Virginia  that 
receives  acid  mine  drainage.  For  the  1983  and  1984 
water  years,  48%  (namely  800000  kilograms)  of  the 
sulfate  entering  the  impoundment  was  removed 
from  the  water  column  within  the  first  2  kilometers 
of  the  arm  of  the  lake  receiving  the  pollution.  SR 
rates  measured  using  S35-labeled  sulfate  were  ex- 
trapolated across  the  surface  area  of  this  arm  of  the 
lake;  this  calculated  amount  of  sulfate  removed 
was  equal  to  200%  of  the  sulfate  removed  from  the 
lake  as  calculated  in  the  budget.  The  calculated 
alkalinity  generated  by  this  sulfate  removal  was 
more  than  twice  that  necessary  to  account  for  the 
observed  pH  increase  in  the  impoundment.  The 
magnitude  of  the  sulfate  removal  and  alkalinity 
generation  demonstrates  the  quantitative  impor- 
tance of  SR  as  an  ecosystem  level  buffering  mecha- 
nism. (Author's  abstract) 
W87-07109 


SALTWATER  INTRUSION  IN  AQUIFERS-  DE- 
VELOPMENT AND  TESTING  OF  A  THREE- 
DIMENSIONAL  FINITE  ELEMENT  MODEL, 

GeoTrans,  Inc.,  Herndon,  VA. 

P.  S.  Huyakorn,  P.  F.  Andersen,  J.  W.  Mercer,  and 

H.  O.  White. 

Water  Resources  Research   WRERAQ,  Vol    23 

No.  2,  p  293-312,  February  1987.  16  fig,  2  tab,  38 

ref,  3  append. 
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Group  5B — Sources  Of  Pollution 

Descriptors:  *Aquifers,  'Saline  water  intrusion, 
•Model  studies,  'Coastal  aquifers,  *Saline  water, 
Mathematical  models,  Mathematical  equations. 
Mathematical  studies,  Model  testing,  Simulation, 
Confined  aquifers,  Groundwater,  Fluid  flow, 
Solute  transport,  Algorithms,  Computers. 

A  three-dimensional  finite  element  model  is  devel- 
oped for  the  simulation  of  saltwater  intrusion  in 
single  and  multiple  coastal  aquifer  systems  with 
either   a   confined   or   phreatic   top   aquifer.   The 
model    formulation    is   based   on   two   governing 
equations,  one  for  fluid  flow  and  the  other  for  salt 
transport.  Density  coupling  of  these  equations  is 
accounted  for  and  handled  using  a  Picard  sequen- 
tial solution  algorithm  with  special  provisions  to 
enhance   convergence    of   the    iterative   solution. 
Flexibility   in   the   formulation   allows   for   either 
three-dimensional    simulations   or   quasi    three-di- 
mensional analytical  and/or  numerical  approxima- 
tions.   Spatial   discretization   of  three-dimensional 
regions  is  performed  using  a  vertical  slicing  ap- 
proach designed  to  accommodate  complex  geome- 
try with  irregular  boundaries,  layering,  and/or  lat- 
eral   discontinuity.    This   approach    is   effectively 
combined  with  the  use  of  simple  linear  elements 
such   as   rectangular   and   triangular   prisms,   and 
composite  hexahedra  and  pentahedra  made  up  of 
tetrahedra.  For  these  elements,  computation  of  ele- 
ment matrices  can  be  performed  efficiently  using 
influence  coefficient  formulas  that  avoid  numerical 
integration.    New   transport   influence   coefficient 
formulas  are  presented  for  rectangular  and  triangu- 
lar prism  elements.  Matrix  assembly  is  performed 
slice  by  slice,  and  the  matrix  solution  is  achieved 
using  a  slice  successive  relaxation  scheme.  This 
permits  a  fairly  large  number  of  nodal  unknowns 
(of  the  order  of  five  to  ten  thousand)  to  be  handled 
conveniently  on  small  or  medium-size  minicom- 
puters. Flexibility  of  the  formulation  and  matrix 
handling  procedures  also  allows  two-dimensional 
and  axisymmetric  problems  to  be  solved  efficiently 
using  slice  representations.  Four  examples  are  pre- 
sented to  demonstrate  the  model  verification  and 
utility.  These  problems  represent  a  fair  range  of 
physical  conditions.  Where  possible,  simulation  re- 
sults are  compared  with  previously  published  solu- 
tions. (Author's  abstract) 
W87-07110 


accumulation  rate  was  studied  in  the  temperature 
range  and  a  correlation  is  shown.  (Wood-PTT) 
W87-07117 


PORE  WATER  UPAKE  BY  AGRICULTURAL 

RUNOFF, 

Kansas  Univ.,  Lawrence.  Dept.  of  Civil  Engineer- 

For  primary  bibliographic  entry  see  Field  2E. 
W 87-07121 


EDTA-extractabihties  of  native  and  of  sludge- 
added  Cd  were  similar,  but  native  Zn,  Ni  and  Cu 
were  less  extractable  than  sludge-added  metals  0,1 
M  calcium  chloride  was  the  best  extractant  for 
predicting  plant  uptake.  In  some  cases  a  chelating 
extractant  combined  with  pH  measurements  is  suit- 
able if  a  single  reagent  is  to  be  used  for  all  four 
metals  (Airone-PTT) 
W87-07142 


RATES  OF  ACCUMULATION  OF  DIELDRIN 
BY  A  FRESHWATER  FILTER  FEEDER: 
SPHAERIUM  CORNEUM, 

Huddersfield    Polytechnic    (England).    Dept.    of 

Chemical  and  Physical  Sciences. 

M.  Borynslawskyj,  A.  C.  Garrood,  J.  T.  Pearson, 

and  D.  Woodhead. 

Environmental  Pollution,  Vol.  43,  No.  1,  p  3-13, 

January  1987.  1  fig,  5  tab,  10  ref. 

Descriptors:  *Bioaccumulation,  *Path  of  pollut- 
ants, *Dieldrin,  'Insecticides,  'Mollusks,  Pollut- 
ants, England,  Textile  mill  wastes,  Industrial 
wastes,  Aquatic  animals,  Accumulation,  Organoch- 
lorine  compounds,  Effluents,  Field  tests,  Adsorp- 
tion, Temperature  effects,  Correlation  analysis, 
Gills. 

Dieldrin,  a  persistent  organochlorine  insecticide,  is 
used  as  a  mothproofer  in  the  textile  industry  in 
West  Yorkshire,  England.  Significant  amounts 
remain  after  application  of  conventional  methods 
of  effluent  treatment  and  are  discharged  into  local 
rivers  and  streams  in  the  treated  effluent  from 
sewage  plants.  The  rate  of  dieldrin  accumulation 
by  Sphaerium  corneum,  a  small  freshwater  filter- 
feeding  mollusk  found  most  commonly  in  rivers 
and  canals,  was  determined  in  the  field  and  under 
controlled  conditions  in  the  laboratory.  The  meth- 
ods gave  comparable  results  and  it  was  established 
that  Sphaerium  attained  an  equilibrium  concentra- 
tion in  its  tissues  in  a  short  time  period  and  exhibit- 
ed a  bioaccumulation  factor  of  1000.  The  rate  of 
dieldrin  accumulation  by  direct  uptake  from  diel- 
drin in  solution  was  compared  to  the  rate  obtained 
for  indirect  uptake  from  dieldrin  adsorbed  onto 
particulate  material  The  primary  route  of  dieldrin 
uptake  into  Sphaerium  was  shown  to  be  by  direct 
partitioning  of  residues  into  lipoidal  tissues  from 
water.  The  rate  of  accumulation  was  found  to 
increase  with  temperature  in  the  range  of  5  C  to  20 
C.  The  frequency  of  gill  cilia  beat  in  relation  to 


WATER  QUALITY  DATA  ANALYSIS  IN 
CHUNG  KANG  RIVER, 

Asian  Development  Bank,  Manila  (Philippines). 
B.  N.  Lohani,  and  M.  M.  Wang. 
Journal  of  Environmental  Engineering  JOEDDU 
(ASCE),   Vol.    113,  No.    1,  p   186-195,  February 
1987.  2  fig,  5  tab,  17  ref. 

Descriptors:  'Water  pollution  control,  'Time 
series  analysis,  'Model  studies,  Mathematical  anal- 
ysis, Mathematical  models,  Planning,  Taiwan,  Ur- 
banization, Industrial  development,  Water  quality. 

The  Chung  Kang  River,  located  in  the  middle  of 
Taiwan,  Republic  of  China,  is  becoming  increas- 
ingly polluted  due  to  rapid  economic  development, 
industrialization,  and  population  growth.  It  has 
become  necessary  to  assess  water  quality  data  in 
this  river  and  to  examine  methods  for  forecasting 
water  quality  in  order  to  develop  appropriate  con- 
trol strategies  for  the  future.  Box-Jenkins  time 
series  analysis  of  monthly  water  quality  data  was 
conducted.  Five  years  of  data  (1976-1980)  were 
used  for  the  basic  analysis  and  the  data  for  a  sixth 
year  (1981)  were  used  for  comparison  of  results 
forecast  from  the  models.  It  was  found  that  the 
autoregressive  models  with  order  one  could  be 
used,  and  forecasting  with  seasonal  data  seems  to 
work  well  when  the  Box-Jenkins  technique  is  com- 
bined with  nonparametric  transformation.  Further, 
the  three  model  structure  selection  criterion  used 
in  the  analysis  shows  very  good  consistency  in 
selecting  the  best  model.  (Airone-PTT) 
W87-07130 

ORGANOPHOSPHATE      DICHLORVOS      IN- 
DUCED DOSE-RELATED  DIFFERENTIAL  AL- 
TERATIONS IN  LIPID  LEVELS  AND  LIPID 
PEROXIDATION  IN  VARIOUS  REGIONS  OF 
THE  FISH  BRAIN  AND  SPINAL  CORD, 
Jawaharlal  Nehru  Medical  Coll.,  Aligarh  (India). 
Interdisciplinary  Brain  Research  Centre. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-07139 


EXTRACTABILITY    AND    BIOAVAILABILITY 

OF  ZINC,  NICKEL,  CADMIUM,  AND  COPPER 

IN    THREE    DANISH    SOILS    SAMPLED    5 

YEARS  AFTER  APPLICATION  OF  SEWAGE 

SLUDGE, 

Rothamsted     Experimental     Station,     Harpenden 

(England).  Dept.  of  Soils  and  Plant  Nutrition. 

J.  R.  Sanders,  T.  M.  Adams,  and  B.  T.  Christensen. 

Journal     of     Science,     Food     and     Agriculture 

JSFAAE,  Vol.  37,  No.  12,  p  1155-1164,  December 

1986.  1  fig,  8  tab,  18  ref. 

Descriptors:  'Sludge,  'Heavy  metals,  'Waste  dis- 
posal, 'Land  disposal,  'Bioaccumulation,  Chela- 
tion, Chelating  agents,  Sludge  utilization,  Beets, 
Barley,  Calcium  chloride,  Zinc,  Nickel,  Cadmium, 
Copper. 

The  chemistry  and  bioavailability  of  added  metals 
have  been  studied  frequently,  but  over  relatively 
short  periods  following  sludge  application.  Long 
term  effects  have  rarely  been  measured.  However, 
such  information  is  indispensible  to  set  criteria  for 
applying  sludge  to  agricultural  soils.  Soils  from 
three  Danish  experiments  testing  identical  quanti- 
ties of  sewage  sludge  were  sampled  5  years  after 
application  ceased.  Chemical  studies  involving 
single  and  sequential  extractions,  displaced  solution 
measurements  and  plant  uptake  experiments 
showed  that  sludge-added  Zn,  Ni,  Cd  and  Cu 
persisted  in  extractable  and  bioavailable  forms  in 
the  top-soils  and  that  soil  pH  and  texture  influ- 
enced    their     chemistry     and     availability.     The 


CONTAMINATION  OF  THE  AIR  AND  OTHER 
ENVIRONMENT  SAMPLES  OF  THE  ULM 
REGION  BY  RADIOACTIVE  FISSION  PROD- 
UCTS AFTER  THE  ACCIDENT  OF  THE  CHER- 
NOBYL REACTOR  (BELASTUNG  DER  LUFT 
UND  ANDERER  DURCH  NIEDERSCHLAG 
KONTAMINIERTER  UMWELTPROBEN  DES 
ULMER  RAUMES  MIT  RADIOAKTIVEN 
SPALTPRODUKTEN  NACH  DEM  REAKTOR- 
UNFALL  IN  TSCHERNOBYL), 
Ulm  Univ.  (Germany,  F.R.).  Sektion  Analytik  und 
Hoechstreinigung. 

V.  Krivan,  K.  P.  Egger,  R.  Hausbeck,  and  W. 
Schmid. 

Zeitschrift  fuer  Analytische  Chemie  ZACFAU, 
Vol.  325,  No.  7,  p  597-602,  December  1986.  3  fig,  4 
tab,  16  ref. 

Descriptors:  'Radioactive  wastes,  'Drinking 
water,  'Nuclear  reactors,  'Path  of  pollutants, 
'Chernobyl,  *Ulm,  'Fallout,  Industrial  wastes, 
Plants,  Radioactivity,  Contamination. 

Since  April  30,  1986,  the  radioactivity  of  the  fission 
products  released  by  the  accident  of  the  Chernobyl 
reactor  has  been  measured  in  the  air  of  the  city  of 
Ulm.  The  airborne  dust  samples  were  collected 
with  flow  calibrated  samplers  on  cellulose  acetate 
membrane  filters  and  counted  with  a  high  resolu- 
tion gamma  ray  spectrometer.  The  radioactivity 
measurements  were  later  extended  to  other  rele- 
vant environmental  samples  contaminated  by  ra- 
dioactive atmospheric  precipitates  including  grass, 
spruce,  needles,  mosses,  lichens,  various  kinds  of 
food,  drinking  water,  asphalt  and  concrete  surface 
layers,  municipal  sewage  sludge  and  sewage  sludge 
ash.  Some  results  are  (1)  the  activities  of  all  rele- 
vant radio-nuclides  in  drinking  water  samples  were 
lower  than  detection  limits  in  July  and  August,  (2) 
plants  became  strongly  contaminated  on  the  sur- 
faces of  leaves.  (Airone-PTT) 
W  87-07 143 


REVIEW  OF  SEDIMENT/WATER  QUALITY 
INTERACTION  WITH  PARTICULAR  REFER- 
ENCE TO  THE  VAAL  RIVER  SYSTEM, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

D  C.  Grobler,  D.  F.  Toerien,  and  J.  N.  Rossouw. 

Water  S.  A.  WASADV,  Vol.  13,  No.  1,  p  15-22, 

January  1987.  6  fig,  59  ref. 

Descriptors:  'Sediments,  'Vaal  River,  'Turbidity, 
'Salinity,  'Eutrophication,  'Water  pollution  ef- 
fects, Adsorption,  Industrial  development,  Mining, 
Phytoplankton,  Water  quality. 

Sediment  affects  water  quality  in  many  ways.  The 
most  obvious  effect  is  that  of  increasing  turbidity. 
In  the  lower  Vaal  River  this  effect  is  being  coun- 
tered by  the  increasing  salinity  brought  about  by 
mining,  industrial  and  domestic  effluents,  and  irri- 
gation return  flow.  A  greater  light  penetration 
results  in  extensive  blooms  of  rooted  underwater 
macrophytes  in  sections  of  the  lower  Vaal  River, 
but  could  also  increase  the  likelihood  of  phyto- 
plankton blooms.  Sediment  modifies  the  impact  of 
pollution  on  the  aquatic  environment.  Sorption  of 
pollutants  on  sediments  alters  their  fate  and  their 
positional-  and  bio-availability  in  the  aquatic  envi- 
ronment. Sediment  is  one  of  the  important  sinks  for 
pollutants;  however,  under  certain  circumstances 
pollutants  can  be  remobilized.  These  effects  of 
sediment  on  water  quality  are  of  major  importance 
in  systems  such  as  the  Vaal  River  which  carry 
large  sediment  loads.  Planning  and  management 
should  take  these  into  account.  Most  management- 
oriented  water  quality  models  ignore  important 
effects  of  sediment/pollutant  interaction  on  water 
quality.  This  poses  a  serious  limitation  to  the  apph- 
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cation  of  these  models  to  sediment-rich  systems. 
Research  to  rectify   this  is  suggested.   (Author's 
abstract) 
W87-O7150 


CHEMICAL  COMPOSITION  OF  THE  PAL- 
MIET  RIVER  WATER, 

Durban-Westville  Univ.  (South  Africa).  Dept.  of 

Chemistry. 

A.  L.  du  Preez,  and  G.  T.  de  Villiers. 

Water  S.  A.  WASADV,  Vol.  13,  No.  1,  p  23-30 

January  1987.  3  fig,  7  tab,  7  ref. 

Descriptors:  'Chemical  analysis,  *River  systems, 
•Baseline  studies,  *Water  pollution  sources,  *Path 
of  pollutants,  *Palmiet  River,  Aluminum,  Iron, 
Manganese,  Trace  levels,  Management  planning. 
Catchments  areas,  Seasonal  variation. 

The  water  quality  of  the  Palmiet  River  near 
Durban  was  determined  over  a  period  of  two  years 
to  afford  a  baseline  for  future  studies  in  the  catch- 
ment and  to  give  an  indication  as  to  the  present 
state  of  the  river.  There  is  a  deterioration  of  water 
quality  downstream.  The  Pinetown  Central  Busi- 
ness District  has  a  marked  impact  on  the  river. 
Analyte  values  in  the  Palmiet  River  are  noticeably 
higher  than  those  of  the  Umgeni  River,  relative  to 
other  rivers  in  Southern  Africa.  Na(  +  ),  Cl(-) 
S04(2-),  Ca(2  +  ),  Mg(2  +  ),  K(  +  ),  NH4(  +  )-N,' 
N03(-)-N,  As,  B,  Ba,  Fe,  Mn,  Pb,  and  Zn  values 
are  relatively  high.  Measured  by  world  standards, 
Al,  Mn,  and  Fe  values  are  high  throughout  the 
/ear,  while  other  analytes  randomly  exceed  world 
norms  thus  pointing  to  the  occurrence  of  both 
continuous  and  random  pollution  in  the  Palmiet 
River.  Macro-analytes  exhibit  well  defined  season- 
al and  spatial  trends  while  micro-analytes  generally 
do  not.  (Author's  abstract) 
W87-07151 


PREDICTING  BASEFLOW  ALKALINITY  AS 
AN  INDEX  TO  EPISODIC  STREAM  ACIDIFI- 
CATION AND  FISH  PRESENCE, 

Pennsylvania  State  Univ.,  University  Park. 
D.  R.  DeWalle,  R.  S.  Dinicola,  and  W.  E.  Sharpe. 
Water  Resources  Bulletin  WARBAQ,  Vol.  23  No 
1,  p  29-35,   February    1987.   3   fig,  4  tab,   7  ref. 

Descriptors:  *Acidification,  *Fish  populations, 
•Model  studies,  *Baseflow  alkalinity,  *Acid  rain, 
•Alkalinity,  *Geohydrology,  *Streams,  Pennsylva- 
nia, Prediction,  Trout,  Alkalinity,  Carbonate  rocks. 

Regression  models  to  predict  baseflow  alkalinity 
frorn  basin  hydrogeology  were  developed  and 
verified  for  headwater  streams  on  the  Laurel  Hill 
anticline  in  southwestern  Pennsylvania.  Predicted 
baseflow  alkalinities  were  then  used  to  estimate 
sensitivity  to  acidification  and  presence  of  trout 
(Salvelinus  fontinalis)  populations  for  61  headwater 
streams.  Sensitivity  classifications  were  verified  by 
surveying  trout  populations.  Geologic  variables  re- 
lating to  the  carbonate  rock  burial  depth,  extent  of 
carbonate  rock  recharge  areas,  and  length  of 
stream  channel  flowing  through  effluent  carbonate 
rock  outcrops  were  much  more  useful  in  predict- 
ing baseflow  alkalinity  than  areal  extent  of  carbon- 
ate rocks.  Baseflow  alkalinity  was  not  well  related 
to  status  of  trout  populations  on  these  anticlinal 
basins,  especially  on  noneffluent  basins  where  bed- 
rock dip  exceeded  surface  slope.  (See  also  W87- 

H79)  (Author's  abstract) 
W87-07178 


TRANSPORT  OF  ROAD-SURFACE  SEDIMENT 
THROUGH  EPHEMERAL  STREAM  CHAN- 
iNLLS, 

Weyerhaeuser  Co.,  Tacoma,  WA. 

S^  H.  Duncan,  R.  E.  Bilby,  J.  W.  Ward,  and  J.  T. 

Heffner. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No 

I.  P  113-119,  February  1987.  4  fig,  1  tab,  13  ref. 

Descriptors:   'Sediment  transport,   *Road  runoff, 
tphemeral  streams,  'Path  of  pollutants,  *Water 
wllution   sources,   Discharge,    Streamflow,    Sedi- 
ments, Channels,   Streams,   Washington,   Oregon, 


Since  the  majority  of  road  drainage  points  in  west- 
ern Washington  and  Oregon  enter  small,  often 
ephemeral  streams  rather  than  large,  fish-bearing 
waters,  impact  of  road-surface  sediment  on  biota  in 
permanent  streams  depends,  to  a  large  extent,  on 
transport  through  these  small  watercourses.  A 
series  of  experimental  additions  of  road-surface 
sediment  was  made  to  two  ephemeral  streams  to 
examine  the  downstream  transport  of  this  material 
as  a  function  of  discharge  and  channel  characteris- 
tics. These  small  streams  were  found  to  store  large 
amounts  of  sediment  washed  from  road  surface.  In 
no  instance  did  either  stream  transport  more  than 
45  percent  of  the  added  material  to  their  mouths 
distances  of  95  and  125  m.  Larger-sized  sediment 
particles  were  delivered  at  a  lower  rate  than  finer 
material.  Added  sediment  <  0.063  mm  in  size  was 
transported  efficiently  through  the  systems  at  all 
but  the  lowest  flows  tested.  Material  between  0.5 
and  0.063  mm  and  from  2.0  to  0.5  mm  in  size  were 
retained  at  progressively  higher  rates,  with  sedi- 
ment in  the  coarser  size  category  never  exceeding 
a  delivery  of  10  percent  of  the  added  material. 
There  were  significant  differences  in  the  transport 
of  sediment  in  the  two  larger  size  categories  be- 
tween the  two  streams.  These  differences  were  due 
to  a  much  greater  amount  of  woody  debris  in  the 
stream  with  the  lower  delivery  rates,  which  acted 
to  trap  and  hold  sediment,  as  well  as  a  slightly 
longer  and  less  steep  channel.  (Author's  abstract) 
W87-07186 


PRIORITIZING     AREAS     FOR     STATEWIDE 
GROUNDWATER  MONITORING, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  7A 
W87-07195 


ORGANOCHLORINE  RESIDUES  IN  RIVER 
PO  SEDIMENT:  TESTING  THE  EQUILIBRI- 
UM CONDITION  WITH  FISH, 

Istituto  di  Ricerca  sulle  Acque,  Milan  (Italy). 
For  primary  bibliographic  entry  see  Field  5A 
W87-07206 


COMPARATIVE   KINETICS   STUDY   OF  THE 

EVOLUTION    OF    FRESHWATER    AQUATIC 

TOXICITY     AND     BIODEGRADABILITY     OF 

LINEAR  AND  BRANCHED  ALKYLBENZENE 

SULFONATES, 

Rhone-Poulenc  S.A.,  Paris  (France). 

For  primary  bibliographic  entry  see  Field  5C 

W87-07207 


KINETICS  OF  BIODEGRADATION  OF  NITRI- 
LOTR1ACETIC  ACID  (NTA)  IN  AN  ESTUA- 
RINE  ENVIRONMENT, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Ivory- 
dale  Technical  Center. 
R.  J.  Larson,  and  R.  M.  Ventullo. 
Ecotoxicology       and       Environmental       Safety 
EESADV,   Vol.    12,   No.   2,   p    166-179,  October 
1986.  3  fig,  4  tab,  69  ref. 

Descriptors:  *Isotope  studies,  *Fate  of  pollutants, 
•Nitrilotriacetic  acid,  *Estuaries,  *Biodegradation, 
•Kinetics.  Salinity,  Organic  carbon,  Model  studies, 
Bacteria,  Microbial  degradation,  Organic  com- 
pounds. 

The  effects  of  salinity  and  dissolved  organic 
carbon  (DOC)  on  the  kinetics  of  biodegradation  of 
nitrilotriacetic  acid  (NTA)  were  studied  in  a  Cana- 
dian estuary  with  a  prior  history  of  NTA  exposure. 
Kinetic  parameters  for  degradation  of  14C-labeled 
NTA,  maximum  velocity  (V  sub  max)  and  first- 
order  rate  constant  (k  sub  1),  were  estimated  by 
nonlinear  regression  models  from  velocity  and 
time-course  plots,  respectively.  The  distribution  of 
bacteria  with  NTA-degrading  capability  was  also 
determined  at  various  salinities  and  DOC  levels  by 
the  14C-most-probable-number  (14C-MPN)  tech- 
nique. In  general,  NTA  degradation  was  rapid  in 
estuarine  water  over  the  range  of  salinities  and 
DOC  levels  tested.  Mean  V  sub  max  and  K  sub  1 
values  (+  or  -  standard  deviation)  across  several 
sampling  periods  averaged  4753  +  or  -  2849  ng/ 
liter/hr  and  0.32  +  or  -  0.19/day,  respectively. 
The  estimated  half-life  for  NTA  degradation  in 
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estuarine  water,  based  on  the  mean  K  sub  1  value, 
was  2  days.  Degradation  rates  for  NTA  were 
relatively  insensitive  to  changes  in  salinity  or  DOC 
values,  and  neither  of  these  two  parameters  had 
significant  effects  on  NTA  degradation  at  the  mi- 
crobial community  or  individual  cell  levels.  Based 
on  14C-MPN  results,  the  distribution  of  estuarine 
bacteria  capable  of  degrading  NTA  was  broad  and 
not  related  to  salinity  or  DOC  levels.  The  NTA 
degraders  appeared  to  be  indigenous  members  of 
the  estuarine  microbial  community  and  not 
wastewater-associated  microorganisms.  (Author's 
abstract) 
W87-07210 


TISSUE  DISTRIBUTION  OF  14C-LABELED 
RESIDUES  OF  AMINOCARB  IN  BROWN 
BULLHEAD  (ICTALURUS  NEBULOSUS  LE 
SUEUR)  FOLLOWING  ACUTE  EXPOSURE, 

Ottawa  Univ.  (Ontario).  Dept.  of  Biology. 
G.  M.  Richardson,  and  S.  U.  Qadri. 
Ecotoxicology       and       Environmental       Safety 
EESADV,   Vol.    12,   No.   2,   p    180-186,   October 
1986.  4  tab,  14  ref. 

Descriptors:  *Path  of  pollutants,  *Isotope  studies, 
•Aminocarb,  *Bullhead,  Population  exposure 
Tissue  analysis,  Sublethal  effects,  Fish  physiology, 
Liver. 

Young  brown  bullhead  (Ictalurus  nebulosus)  were 
exposed  to  aminocarb  (4-dimethylamino-3-methyl- 
phenyl  N-methylcarbamate)  at  lethal  and  sublethal 
concentrations  and  the  tissue  distribution  of  total 
unspecified  residues  was  examined.  The  concentra- 
tion of  residues  in  each  tissue  increased  with  the 
concentration  of  exposure.  The  liver  and  stomach/ 
intestine  accumulated  the  largest  concentrations  of 
residues  of  all  the  tissues  studied  except  for  the 
abdominal  fat  deposit,  which  could  not  be  evaluat- 
ed at  all  exposure  concentrations.  These  two  tis- 
sues also  displayed  a  steady  increase  in  the  propor- 
tion of  the  total  body  burden  of  aminocarb  residues 
during  4  days  of  exposure  to  0.092  mg  aminocarb/ 
liter.  The  proportion  of  residues  in  the  carcass  at 
this  level  of  exposure  decreased  steadily  over  this 
same  period,  but  was  more  similar  to  that  found 
during  exposure  at  the  two  lethal  concentrations 
(92.7  and  159.3  mg/liter)  as  opposed  to  that  found 
at  the  intermediate,  nonlethal  exposure  level  of 
41.1  mg/liter.  For  all  tissues  examined,  the  concen- 
tration of  residues  at  the  end  of  4  days  of  exposure 
to  0.092  mg/liter  was  significantly  lower  than  the 
peak  concentration  reached  during  the  exposure 
period,  and  clearance  of  residues  was  found  to  be 
relatively  rapid.  (Author's  abstract) 
W87-07211 


PETROLEUM  HYDROCARBONS  IN  THE 
MEDITERRANEAN  SEA:  A  MASS  BALANCE, 

Bermuda  Biological  Station  for  Research,  Ferrv 
Reach.  3 

K.  A.  Burns,  and  A.  Saliot. 

Marine  Chemistry  MRCHBD,  Vol.  20,  No.  2  p 
141-157,  November  1986.  4  tab,  62  ref. 

Descriptors:  *Model  studies,  *Path  of  pollutants, 
•Fate  of  pollutants,  *Hydrocarbons,  •Mediterrane- 
an Sea,  Petroleum,  Mass  balance,  Transport,  Trac- 
ers. 

Over  three  quarters  of  a  million  tons  of  oil  were 
estimated  to  be  introduced  annually  into  the  Medi- 
terranean Sea  from  land-based  and  open-sea  dis- 
charges. This  paper  is  a  critical  assessment  of  data 
available  through  1983  on  the  distribution  of  petro- 
leum-derived hydrocarbon  residues  and  the  bio- 
geochemical  processes  controlling  the  transport 
and  fate  of  organic  contaminants  in  this  regional 
sea  ecosystem.  Inputs,  outputs  and  ecosystem  parti- 
tioning or  inventories  are  computed  and  a  com- 
plete mass  balance  model  is  proposed.  The  ap- 
proach raises  several  implications  with  respect  to 
strategies  for  the  sampling  and  analysis  of  organic 
contaminants  in  ocean  ecosystems.  The  report  also 
provides  a  basis  on  which  to  evaluate  the  effective- 
ness of  recent  discharge  regulations  in  reducing 
pollution  loads  in  the  Mediterranean.  The  agree- 
ment between  calculated  fluxes,  inventories  and 
input  time  scales  demonstrates  the  usefulness  of 
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organic  contaminants  as  markers  for  the  develop- 
ment of  global  and  ocean  flux  models.  (Author  s 
abstract) 
W87-07218 

ANNOTATED   NITROGEN   BUDGET  CALCU- 
LATION  FOR   THE   NORTHERN    ADRIATIC 

SEA 

Institut    Rudjer    Boskovic,    Zagreb   (Yugoslavia). 

Center  for  Marine  Research. 

For  primary  bibliographic  entry  see  Field  ZL. 

W87-07219 

METAL  MOVEMENT  IN  SLUDGE-AMENDED 
SOILS:  A  NINE-YEAR  STUDY, 

California  Univ.,  Berkeley.  Dept.  of  Plant  and  Soil 

DJE^Williams,  J.  Vlamis,  A.  H.  Pukite,  and  J.  E. 

SoiTscience  SOSCAK,  Vol.  143,  No.  2,  p  124-131, 
February  1987.  9  fig,  3  tab,  22  ref. 

Descriptors:  'Sludge  disposal,  'Land  disposal, 
•Heavy  metals,  *Path  of  pollutants,  Density,  Till- 
age, Sludge,  Metals,  Soil  profiles. 

Sewage  sludges  were  incorporated  annually  into 
the  surface  20  cm  of  Dublin  loam  over  a  period  ot 
8  yr  Sludge  rates  varied  from  0  to  225  metric  tons 
per  hectare  (t/ha)  in  increments  of  45  t    Data 
presented  cover  a  9-yr  period,  which  includes  a 
final  year  in  which  no  sludge  was  added  to  the  soil. 
Metal    concentrations    found    by    analysis    were 
higher  in  the  surface  soil  only  when  the  concentra- 
tion of  metal  in  the  added  sludge  exceeded  that 
found  in  the  untreated  soil.  Metal  availability,  ex- 
pressed as  DTPA/HN03  ratios,  was  greater  in  the 
acid  Oakland-sludge-treated  soils  for  Cd,  Zn,  Ni, 
Co    Fe,  and  Mn  than  the  neutral  to  alkaline  Pa- 
checo-sludge-treated  soils.  The  increased  soil  acidi- 
ty and  the  high  percentage  availability  of  metals  m 
the  Oakland  plots  did  not  result  in  an  increased 
metal   movement  within   the  soil   profile.   Metals 
tended  to  remain  in  the  zone  of  soil  incorporation 
over  the  9-yr  period  in  spite  of  sludge  additions 
amounting  to  1800  t/ha  for  Pacheco  and  1440  t/ha 
for  Oakland  sludge.  The  apparent  movement  ot  Z,n 
and  Cd  5  cm  below  the  area  of  sludge  incorpora- 
tion may  be  an  artifact  resulting  from  inaccurate 
depth  measurements  due  to  the  decrease  in  bulk 
densities.  Rototilling  of  the  field  resulted  in  a  later- 
al movement  of  soil  and  sludge  particles  downs- 
lope  from  the  plot  areas.  This  soil  movement  made 
it  impossible  to  balance  metals  added  in  sludge 
with   metal   contents  of  the   soil.   No  significant 
movement  of  metals  occurred  in  the  year  follow- 
ing termination  of  sludge  additions.  (Author  s  ab- 
stract) 
W87-07225 

MECHANISMS  OF  PRODUCTION  AND  FATE 
OF  ORGANIC  PHOSPHORUS  IN  THE 
NORTHERN  ADRIATIC  SEA, 

Institut    Rudjer    Boskovic,    Zagreb    (Yugoslavia). 

Center  for  Marine  Research. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-07231 


NUTRIENT  REGENERATION  IN  SHALLOW- 
WATER  SEDIMENTS  OF  THE  ESTUARINE 
PLUME  REGION  OF  THE  NEARSHORE 
GEORGIA  BIGHT,  USA, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 
For  primary  bibliographic  entry  see  Field  2L. 
W87-07232 

APPRAISAL  OF  TESTS  TO  PREDICT  THE  EN- 
VIRONMENTAL   BEHAVIOUR    OF    CHEMI- 
CALS. ,  .     _     , 
Scientific  Committee  on  Problems  of  the  Environ- 
ment, Paris  (France). 

Scope  25.  John  Wiley  and  Sons,  Chichester,  Eng- 
land, 1985.  Edited  by  Patrick  Sheehan,  Friedhelm 
Korte,  Werner  Klein,  and  Philippe  Bourdeau.  380 
P- 

Descriptors.  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Toxins,  'Testing  procedures,  'Biodegrada- 


tion  'Water  pollution  sources,  Sediments,  Air  pol- 
lution Bioaccumulation,  Food  chains,  Soil  dynam- 
ics Degradation,  Prediction,  Toxicity,  Ecological 
effects,  Environmental  effects,  Models  studies,  Mi- 
crobial degradation. 

A  working  group  of  the  scientific  Committee  on 
Problems  of  the  Environment  (SCOPE),  a  commit- 
tee  established   by   the   International    Council   ol 
Scientists,  prepared  an  appraisal  of  tests  used  to 
predict  the  fate  of  chemicals  in  the  environment. 
The  appraisal  was  made  to  facilitate  hazard  assess- 
ments of  chemicals  released  into  the  environment 
for  specific  organisms  or  the  ecosystem  as  a  whole_ 
The  first  chapter  examines  the  role  and  nature  ot 
environmental    testing    methods.    Chapter    2    dis- 
cusses the  behavior  of  chemicals  in  the  atmosphere 
by  reviewing  atmospheric  chemistry,  the  degrada- 
tion of  chemicals  in  the  gas,  liquid,  and  the  ad- 
sorbed phases,  and  by  presenting  test  methods  tor 
abiotic  degradability.  In  Chapter  3  the  behavior  of 
chemicals  in  water,  sediments  and  soil  is  studied^ 
The  prediction,   transformation,  degradation,  and 
accumulation  of  chemicals  in  biota  are  outlined  in 
Chapter  4.  In  Chapter  5  prediction  of  the  move- 
ment of  chemicals  between  environmental  com- 
partments (air-water-soil-biota)  is  considered.  Reg- 
ulatory needs  for  tests  to  predict  the  behavior  ot 
environmental  chemicals  are  discussed  in  Chapter 
6  The  final  chapter  contains  conclusions  about  the 
tests  used  to  predict  the  behavior  of  chemicals  in 
the   environment    and    recommendations    for   im- 
provements in  field  and  laboratory  testsJSee  also 
W87-07234  thru  W87-07242)  (Geiger-PTT) 
W87-07233 

ROLE  AND  NATURE  OF  ENVIRONMENTAL 
TESTING  METHODS, 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H.  Muenchen,  Neuherberg  (Germany,  F.K.). 
Inst,  fuer  Oekologische  Chemie. 
For  primary  bibliographic  entry  see  Field  5A. 

W87-07234 

ABIOTIC  CHEMICAL  CHANGES  IN  WATER, 

Bayer  A.G.,  Wuppertal  (Germany,  F.R.). 
H  Hulpke,  and  R.  Wilmes. 

IN-  Appraisal  of  Tests  to  Predict  the  Environmen- 
tal Behaviour  of  Chemicals,  Scope  25.  John  Wiley 
and  Sons,  Chichester,  England,  1985.  p  119-135,  48 
ref. 

Descriptors:  'Chemical  reactions,  'Fate  of  pollut- 
ants 'Aquatic  environment,  'Degradation,  Oxi- 
dation, 'Testing  procedures,  Ecosystems,  Volatili- 
ty Hydrolysis,  Biodegradation,  Physicochemical 
properties,  Bioaccumulation,  Adsorption,  Organic 
compounds,  Hazardous  materials,  Model  studies. 


Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R  ) 
Inst  fuer  Oekologische  Chemie. 
I.  Scheunert. 

IN:  Appraisal  of  Tests  to  Predict  the  Environmen- 
tal Behaviour  of  Chemicals,  Scope  25  John  Wiley 
and  Sons,  Chichester,  England,  1985.  p  137-168,  1 
tab,  1 58  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Sediment  transport,  'Testing  procedures, 
•Sediments,  'Adsorption,  Suspended  solids,  Food 
chains,  Bioaccumulation,  Degradation,  Model 
studies,  Ecosystems,  Biodegradation,  Volatility. 

Results  of  laboratory  tests  reported  thus  far  on 
adsorption/desorption,  remobilization  and  bioaccu- 
mulation  of  chemicals   in   sediments   reveal   that 
sediments  play  a  key  role  in  the  distribution  of 
chemicals  in  the  aquatic  environment.  This  key 
role  is  confirmed  by  both  laboratory  model  ecosys- 
tem  and   field   test   data.    However,   there   is   no 
standardized   and   internationally   recognized   test 
procedures  for  any  physical  or  chemical  process 
related  to  sediments.   An  OECD  adsorption/de- 
sorption test  for  soil  and  OECD  biodegradation 
tests  for  water  can,  with  certain  modifications,  be 
applied  to  sediments.  The  OECD  test  for  adsorp- 
tion/desorption  and   available  tests  for  volatility 
should  be  adapted  to  sediments  and  then  standard- 
ized. Similarly,  for  the  accumulation  and  remobili- 
zation of  chemicals  from   sediments  due  to  the 
activity  of  organisms  such  as  worms,  standard  test 
should  be  developed.  Only  sporadic  experimental 
data  for  individual  chemicals  is  available  for  some 
of  the  chemical  and   biochemical   processes  and 
interactions  in  sediments  which  are  important  in 
determining  the  final  global  fate  of  chemicals.  Few 
field  studies  have  been  conducted  to  verily  the 
relevance  of  reported  test  data  to  prodict  the  envi- 
ronmental behavior  of  chemicals  in  natural  sedi- 
ments.  Laboratory   tests  as  well  as  field  studies 
should  be  improved  to  better  understand  the  role 
of  sediments   in   the   environmental   behavior   ot 
chemicals.  (See  also  W87-07233)  (Geiger-PTT) 
W87-07236 


Substances  in  the  aquatic  ecosystem  are  exposed  to 
numerous    physical,    chemical    and    biochemical 
processes  which  can  transform  and  then  degrade 
them  or  transfer  them  into  the  biota,  sediments  or 
atmosphere.  A  substance  dissolved  in  water  can  be 
eliminated  from  the  water  without  undergoing  a 
chemical  change  by  volatilization  from  the  water, 
adsorption  on  the  sediment,  or  by  bioaccumulation. 
The  most  important  demonstrated  abiotic  degrada- 
tion pathways  in  water  are  hydrolysis,  direct  pno- 
todegradation  and  radical  oxidation.  Direct  photo- 
degradation,  sensitized  photodegradation,  indirect 
photodegradation  and  oxidation,  and  anthropogen- 
ically   induced   transformations   of  organic   com- 
pounds in  water  are  reviewed.  These  reactions  can 
be  simulated  in  laboratory  experiments  in  model 
ecosystems,  for  which  conditions  should  be  chosen 
to  correspond  to  those  in  the  environment.  Sub- 
stances can   be   compared   with   respect   to   their 
abiotic    degradability    when    test    conditions    are 
standardized.    Such    laboratory    tests    provide    a 
measure  of  the  specific  behavior  of  a  chemica 
under  conditions  which  do  not  mimic  the  natural 
environment  but  approximate  important  boundary 
conditions.  Neither  accepted  test  methods  nor  ex- 
perimental research  can  possibly  simulate  the  total 
multitude  of  reaction  conditions  operable  in  the 
aquatic     environment.      (See     also     W87-07233) 
(Geiger-PTT) 
W87-07235 


SEDIMENTS, 


SOIL  SYSTEMS, 

Binnie  and  Partners,  Lima  (Peru). 
F  P.  W.  Winteringham. 

IN:  Appraisal  of  Tests  to  Predict  the  Environmen- 
tal Behaviour  of  Chemicals,  Scope  25.  John  Wiley 
and  Sons,  Chichester,  England,  1985.  p  169-192,  2 
fig,  77  ref. 

Descriptors:  'Fate  of  pollutants,  'Testing  proce- 
dures, 'Soil  profiles,  'Soil-water-plant  relation- 
ships, 'Biodegradation,  'Path  of  pollutants,  Micro- 
bial degradation,  Runoff,  Leaching,  Model  studies, 
Soil  tests,  Prediction,  Research  priorities,  Soil  ero- 
sion, Recycling,  Waste  disposal,  Soil  contamina- 
tion. 

The  factors  affecting  the  behavior  of  an  environ- 
mental chemical  in  the  soil  profile  (spatial  variabili- 
ty atmosphere,  irrigation  and  flooding,  agrochemi- 
cal  usage,  waste  recycling  and  dumping,  erosion, 
runoff,    leaching    volatilization,    photodecomposi- 
tion    plants,  animals,  and  microbial  degradation) 
are  described.  Simple  equations  for  predicting  con- 
centrations on  the  basis  of  known  or  determined 
input  and  disappearance  rates  are  given.  Laborato- 
ry tests  and  models  are  briefly  reviewed  and  dis- 
cussed. These  relate  mainly  to  disappearance  (ac- 
tors  such   as   volatilization,    erosion   and    runott, 
leaching  and  mobility  in  the  soil  profile,  and  the 
chemical-biotic  interactions  such  as  plant  uptake 
and   metabolism,   and   microbial  degradation.   An 
optimal  use  of  laboratory  tests  and  models  to  pre- 
dict chemical  fate  is  suggested,  and  the  limitations 
imposed  by  temporal  and  spatial  variability  ot  the 
ecosystem  is  emphasized.  The  value  of  compara- 
tive  testing   with   well-established   environmental 
chemicals  is  also  stressed.  A  simple  laboratory  test 
is  needed  to  characterize  overall  field  soil  biomass 
and  its  activity.  Provisions  should  also  be  made  tor 
the    capacity    of   insects,    fungi,    bacteria,    plants 
(weeds),  and  even  rodents  to  evolve  into  popula- 
tions resistant  to  certain  toxins  such  as  pesticides. 
Isotopic  tracer  techniques  in  this  aspect  of  ecotoxi- 
cology  are  particularly  valuable  provided  care  is 
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exercised  in  interpreting  data  on  the  distribution  of 
isotopic  labels  within  a  model  ecosystem.  (See  also 
W87-07233)  (Geiger-PTT) 
W87-07237 


DEGRADATION  BY  MICROORGANISMS  IN 
SOIL  AND  WATER, 

Institut  National  de  Recherche  Chimique  Appli- 
quee.  Vert  le  Petit  (France). 
R.  Cabridenc. 

IN:  Appraisal  of  Tests  to  Predict  the  Environmen- 
tal Behaviour  of  Chemicals,  Scope  25.  John  Wiley 
and  Sons,  Chichester,  England,  1985.  p  213-232,  58 
ref. 

Descriptors:  *Fate  of  pollutants,  *Biodegradation, 
•Microbial  degradation,  *Soil  bacteria,  "Testing 
procedures.  *Path  of  pollutants,  Organic  com- 
pounds, Biochemical  oxygen  demand,  Organic 
carbon,  Aquatic  environment,  Surfactants,  Metab- 
olism, Temperature,  Light  intensity,  Aquatic  bac- 
teria. 

The  processes  governing  the  biodegradation  of 
organic  substances  by  aquatic  and  soil  microorga- 
nisms are  reviewed.  These  processes  are  affected 
by  a  wide  range  of  abiotic  and  biotic  factors  such 
as  the  composition  of  the  environment,  tempera- 
ture, light  intensity,  and  the  characteristics  of  the 
microbial  populations  involved.  The  speed  at 
which  organic  substances  are  decomposed  by 
microorganisms  depends  on  the  structure  and 
physical  properties  of  the  substance.  Laboratory 
tests  for  estimating  the  biodegradability  of  organic 
substances  most  commonly  focus  on  the  aerobic 
biodegradability  of  organic  substances  in  fresh 
water  (river  die-away  test),  in  model  water  treat- 
ment plants  (treatability  test),  and  less  commonly 
in  a  marine  environment,  under  anaerobic  condi- 
tions, or  in  soil.  Several  tests  for  the  biodegradabi- 
lity of  chemicals  in  an  aquatic  environment  are 
reviewed.  These  include:  functional  or  primary 
tests,  tests  on  anionic  surfactants,  tests  on  non-ionic 
ethoxylated  surfactants,  a  test  on  a  cationic  surfac- 
tants, the  OECD  test  and  the  Porous  Pot  test,  tests 
of  ultimate  or  total  biodegradability,  and  tests 
using  studies  of  changes  in  oxygen  consumption, 
dissolved  organic  carbon  or  C02  release.  The  prin- 
ciples of  soil  biodegradability  tests  are  identical  to 
those  used  in  water,  but  for  soil,  the  soil  type  must 
be  taken  into  account.  A  method  based  on  the 
study  of  I4C02  release  over  a  period  of  time  is 
now  recommended  by  the  OECD  for  measuring 
the  biodegradation  of  substances  in  soil.  (See  also 
W87-07233)  (Geiger-PTT) 
W87-07238 


compounds  that  do  not  readily  pass  through  mem- 
branes or  that  are  easily  metabolized.  The  correla- 
tion of  bioaccumulation  to  lipophilicity  in  turn 
means  that  adiposity  will  be  of  particular  concern 
due  to  its  profound  effect  on  the  clearance  rate  of 
organochlorines.   (See   also   W87-07233)   (Geiger- 

W87-07239 


MODELLING  OF  BIOTIC  UPTAKE, 

National  Research  Council  of  Canada,  Ottawa 
(Ontario). 

J.  R  Roberts,  and  J.  T.  McGarrity. 
IN:  Appraisal  of  Tests  to  Predict  the  Environmen- 
tal Behaviour  of  Chemicals,  Scope  25.  John  Wiley 
and  Sons,  Chichester,  England,  1985.  p  233-241    2 
fig,  2  tab,  35  ref. 

Descriptors:  *Fate  of  pollutants,  *Model  studies, 
•Path  of  pollutants,  *Bioaccumulation,  *Biological 
magnification,  *Testing  procedures,  Fish,  Organic 
compounds,  Regression  analysis,  Mathematical 
models,  Absorption,  Chlorinated  hydrocarbons 
Metabolism. 

The  level  of  pollutant  accumulated  by  an  organism 
reflects  the  dynamic  balance  between  rate  of 
uptake  and  rate  of  clearance.  Uptake  rate  is  affect- 
ed by  the  nature  of  the  medium,  the  nature  of  the 
chemical  and  the  specific  energy  requirements  of 
the  organism.  A  simple  three-compartment  model 
and  assumed  first-order  kinetics  are  used  to  de- 
scribe the  uptake  and  accumulation  of  organic 
chemicals  from  water  and  food  vectors  in  fish. 
This  model  can  be  used  to  determine  the  biocon- 
centration factor  (BCF),  the  accepted  indicator  of 
the  tendency  of  a  chemical  to  accumulate  in  the 
tissues  of  the  organism.  The  steady  state  BFCs  of  a 
large  number  of  organic  chemicals  in  fish  have 
»en  correlated  with  various  indicators  of  lipophi- 
lic^. Using  these  relations,  it  is  possible  to  esti- 
mate BCFs  from  the  physical  properties  of  a  chem- 
ical. Estimates  of  BCFs  become  complicated  by 


ACCUMULATION  IN  AQUATIC  ORGANISMS. 

Institut  fuer  Meeresforschung,  Bremerhaven  (Ger- 
many, F.R.). 

IN:  Appraisal  of  Tests  to  Predict  the  Environmen- 
tal Behaviour  of  Chemicals,  Scope  25.  John  Wiley 
and  Sons,  Chichester,  England,  1985.  p  243-255  2 
fig,  1  tab,  37  ref. 

Descriptors:  *Path  of  pollutants,  *Water  pollution 
effects,  *Fate  of  pollutants,  *Bioaccumulation, 
•Aquatic  animals,  "Biological  magnification,  •Or- 
ganic compounds,  Chlorinated  hydrocarbons, 
Testing  procedures,  Fish,  Fish  food,  Food  chains, 
Model  studies,  Excretion,  Mathematical  models, 
Physicochemical  properties. 

The  bioconcentration  factor  (BCF),  the  quotient  of 
the  concentration  of  a  chemical  in  an  organism  and 
the  ambient  medium,  is  an  important  factor  in 
assessing  the  probability  of  toxic  effects  being  en- 
countered by  man.  Criteria  for  selection  of  the  test 
organism  require  that  the  organism  accumulate  the 
compound  without  being  killed,  provide  sufficient 
material  (body  size)  for  analysis,  be  hardy  enough 
to  survive  in  the  laboratory,  and  exhibit  the  same 
BCF  for  all  organisms  of  a  given  species.  When 
performing  bioconcentration  tests,  the  test  orga- 
nism must  be  exposed  for  four  half-lives  to  ap- 
proach >90%  of  the  theoretical  BCF.  BCFs  at 
steady  state  can  be  determined  using  static,  semi- 
static,  and  flow-through  tests.  The  method  chosen 
will  depend  on  the  type  of  substances  being  tested, 
their  physicochemical  properties  (water  solubility 
and  n-octanol:water  partition  coefficient),  the  test 
organisms,  the  type  of  environment  for  which  pre- 
dictions have  to  be  made,  and  economic  consider- 
ations. The  determination  of  the  elimination  (de- 
puration) rate  constant  and  the  use  of  physico- 
chemical  data  to  predict  the  BCF  are  described. 
To  approach  the  problem  of  the  contribution  of 
biomagnification  within  the  bioaccumulation  proc- 
ess, some  simplifications  may  be  adopted:  constant 
substance  concentration  in  water;  same  BCF- 
values  for  consumer  and  food;  quantitative  absorp- 
tion of  the  substance  associated  with  food  by  con- 
sumer; persistence  of  the  compound;  and  a  con- 
stant feeding  rate.  Standardization  of  laboratory 
procedures  and  verification  experiments  under 
field  conditions  will  be  essential  in  future  work 
(See  also  W87-07233)  (Geiger-PTT) 
W87-07240 


PREDICTING  THE  MOVEMENT  OF  CHEMI- 
CALS BETWEEN  ENVIRONMENTAL  COM- 
PARTMENTS (AIR-WATER-SOIL-BIOTA). 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.). 
Inst,  fuer  Oekologische  Chemie. 
IN:  Appraisal  of  Tests  to  Predict  the  Environmen- 
tal Behaviour  of  Chemicals,  Scope  25.  John  Wiley 
and  Sons,  Chichester,  England,  1985.  p  285-332,  6 
tab,  173  ref. 

Descriptors:  *Fate  of  pollutants,  *Soil-water-plant 
relationships,  *Path  of  pollutants,  *Testing  proce- 
dures, *Physicochemical  properties,  Model  studies, 
Ecosystems,  Adsorption,  Toxicity,  Leaching,  Ra- 
dioactive tracers,  Bioaccumulation,  Volatility. 

The  assessment  of  the  magnitude  of  transfer  of 
chemicals  between  air,  water,  soil,  and  biota  and 
the  resulting  concentrations  in  the  respective  com- 
partments are  an  indispensable  prerequisite  for  the 
estimation  of  probable  exposure,  accumulation 
processes  and  toxicity  for  organisms  including 
man.  The  determination  of  physicochemical  data  is 
the  first  step  in  elucidating  the  behavior  of  a  chem- 
ical in  the  environment.  Extensive  laboratory  work 
using  model  ecosystems  as  well  as  field  tests  are 
often  needed  to  clarify  relationships  that  exist  in 
the  natural  environment.  Tests  for  the  assessment 
of  the  transfer  of  chemicals  between  soil  and  water 
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include  determinations  of  soil  sorption  coefficients 
and  correlations  with  octanol-water  partition  coef- 
ficient, parachlor,  dissociation  constants  and  mo- 
lecular connectivity  indices,  laboratory  leaching, 
adsorption/desorption  and  runoff  models,  and  field 
tests  in  lysimeters  or  open  areas.  Tests  for  assess- 
ment of  the  volatilization  of  chemicals  from  water 
to  the  air  include  determinations  of  physicochem- 
ical properties  affecting  the  transfer,  laboratory 
tests  for  Henry's  law  constants  and  volatility,  and 
field  tests  for  volatility  in  flowing  channels,  natural 
ponds,  and  over  flooded  fields.  Tests  for  assess- 
ment of  the  transfer  of  chemicals  from  soil  to  the 
air  include  determinations  of  physicochemical 
properties  affecting  the  transfer,  laboratory  tests 
for  vapor  pressure  and  laboratory  and  field  tests 
for  volatility.  Laboratory  and  field  tests  for  assess- 
ment of  the  transfer  of  chemicals  from  soils  into 
higher  plants  and  from  plants  to  the  air  are  also 
described.  (See  also  W87-07233)  (Geiger-PTT) 
W87-07241 


REGULATORY  NEEDS  FOR  TESTS  TO  PRE- 
DICT THE  BEHAVIOUR  OF  ENVIRONMEN- 
TAL CHEMICALS. 

Umweltbundesamt,  Berlin  (Germany,  F.R.). 
IN:  Appraisal  of  Tests  to  Predict  the  Environmen- 
tal Behaviour  of  Chemicals,  Scope  25.  John  Wiley 
and  Sons,  Chichester,  England,  1985.  p  333-349   2 
fig,  6  ref. 

Descriptors:  *Path  of  pollutants,  *Testing  proce- 
dures, *Fate  of  pollutants,  *Standards,  *Pollutant 
identification,  *Legislation,  International  commis- 
sions, Legal  aspects,  Prediction,  Toxicity,  Hazard- 
ous materials,  Toxins,  Environmental  policy. 

The  number  and  variety  of  chemicals  involved  in 
national  and  international  control  strategies  make  it 
necessary  to  develop  and  regulate  internationally 
harmonized  specific  test  methods  wherever  scien- 
tifically feasible.  With  regard  to  the  design  and 
selection  of  tests  for  evaluating  health  and  environ- 
mental hazards  of  chemicals,  several  factors  should 
be  considered:  predictive  power,  state  of  valida- 
tion, reproducibility,  ease  of  preformance,  costs, 
automation,  required  level  of  skill,  test  animals, 
legal  terminology  and  international  harmonization 
of  testing  procedures.  Research  and  development 
needs  in  the  identification  of  chemicals,  exposure, 
chemical  fate,  and  effects  of  toxins  are  discussed. 
The  present  state  of  legislation  regarding  environ- 
mental chemicals  for  the  European  communities, 
the  United  States,  Japan,  Switzerland,  and  Sweden 
is  reported.  The  present  state  of  international  har- 
monization of  tests  to  predict  the  environmental 
behavior  of  chemicals  is  outlined  for  the  European 
Economic  Communities,  the  Organization  of  Eco- 
nomic Cooperation  and  Development,  and  the 
United  Nations'  International  Programme  of 
Chemical  Safety.  (See  also  W87-07233)  (Geiger- 

W87-07242 


GROUNDWATER  MONITORING  SYSTEMS  - 
ONLY  AS  GOOD  AS  THE  WEAKEST  LINK, 

ERM-Midwest,  Inc.,  Columbus,  OH. 

For  primary  bibliographic  entry  see  Field  2F 

W87-07253 


PROBLEMS  IN  ASSESSING  ORGANICS  CON- 
TAMINATION IN  GROUNDWATER, 

Geraghty  and  Miller,  Inc. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-07254 


PRIVATE  WELL  SAMPLING  IN  VICINITY  OF 
RE-SOLVE,  INC.,  HAZARDOUS  WASTE  SITE, 

Camp,   Dresser   and   McKee,   Inc.,   Boston,   MA. 
For  primary  bibliographic  entry  see  Field  5A 

W87-07255 


WATERWAY  CONTAMINATION  -  AN  ASSESS- 
MENT OF  CLEANUP  PRIORITIES, 

Malcolm  Pirnie,  Inc. 

For   primary   bibliographic   entry   see   Field    5G 

W87-07267 
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CASE  HISTORY  -  REMEDIAL  INVESTIGA- 
TION RE-SOLVE,  INC.  HAZARDOUS  WASTE 
SITE, 

Camp,   Dresser  and   McK.ee,   Inc.,   Boston,   MA. 
J.  A.  Cassis,  and  D.  Pedersen. 
IN-  Management  of  Toxic  and  Hazardous  Wastes, 
Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1985.  p 
307-317,  2  fig. 

Descriptors:  *Case  studies,  'Hazardous  wastes, 
•Waste  disposal,  'Cleanup  operations,  'Copicut 
River,  'Massachusetts,  'Path  of  pollutants, 
•Groundwater  pollution,  Polychlorinated  biphen- 
yls,  Wells,  Plumes,  Water  pollution  sources. 

Re-Solve,  Inc.  operated  a  solvent  reclamation  fa- 
cility for  over  24  years  on  Hixville  Road,  terminat- 
ing  activities   in    1980.    Hazardous   wastes   (e.g., 
PCBs    inorganic  and  organic  contaminants)  have 
migrated   off  the   site  contaminating   the   nearby 
Copicut  River,  wetlands  and  the  local  groundwat- 
er   Based  on  CDM's  remedial  investigation,  the 
contamination  sources  at   the  site  are:   (1)  Four 
unlimited  lagoons  in  the  northern  part  of  the  site; 
(2)  A  former  cooling  pond  area  filled  with  sand;  (3) 
An  oil  spreading  area  in  the  western  portion  of  the 
site-  and  (4)  Other  contaminated  soil  areas  (hot 
spots').  These  four  sources  were  confirmed  by  the 
analysis    obtained    from    the    installation    of    35 
groundwater  monitoring  wells,  surface  water/sedi- 
ment sampling,  soil  borings,  test  pit  excavations 
and  lagoon  depth  probing  and  analyses.  However, 
the  entire  site  remains  a  continuous  source  of  con- 
tamination with  the  two  major  sources,  the  four 
unlined  lagoons  and  an  oil  spreading  area,  contrib- 
uting the  majority  of  the  contaminants  to  the  envi- 
ronment. The  Copicut  River  and  Carol's  Brook  are 
presently  acting  as  hydraulic  barriers,  confining 
the  movement  of  the  contaminant  plume  to  within 
these  two  surface  water  bodies.  The  contaminant 
plume  is  moving  in  a  southeastern  direction  toward 
the  river,  so  that  further  migration  of  the  contami- 
nant plume  in  an  easterly  direction  is  not  a  con- 
cern   In  addition,  the  private  well  water  in  the 
immediate  vicinity  of  the  site  does  not  present  a 
threat  to  public  health  at  the  present  time.  (See  also 
W87-07243)  (Lantz-PTT) 
W87-07269 

SITE  SAFETY  AND  SAMPLING  PLANS  -  THE 
FIRST  STEP  IN  INVESTIGATING  ABAN- 
DONED HAZARDOUS  WASTE  DISPOSAL 
SITES, 

Black  and  Veatch,  Kansas  City,  MO. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-07271 

REMEDIAL  INVESTIGATION  AND  FEASIBIL- 
ITY STUDY  -  TACOMA  WATER  SUPPLY 
WELLS  COMMENCEMENT  BAY  AREA, 
TACOMA,  WASHINGTON, 

Black  and  Veatch,  Kansas  City,  MO. 

M  G.  Snyder,  and  P.  B.  MacRoberts. 

IN:  Management  of  Toxic  and  Hazardous  Wastes, 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1985.  p 

335-352,  6  fig,  4  ref. 

Descriptors:  *Tacoma,  *Water  pollution  sources, 
•Washington,  *Commencement  Bay,  'Aquifers, 
•Groundwater  pollution,  *Path  of  pollutants,  Mon- 
itoring wells,  Geohydrology,  Water  supply,  Clean- 
up operations,  Permeability  coefficient. 


(1)  the  aquifer  which  currently  supplies  water  for 
residential    and    industrial    use    for    the    City    of 
Tacoma  is  contaminated;  (2)  due  to  the  expected 
proximity    of   the   suspected    primary    source    or 
sources  of  contamination  in  well  12A,  contaminant 
concentrations  will  increase  with  time  as  the  well 
is  pumped-  (3)  contaminant  transport  is  predomi- 
nantly in  the  horizontal  direction;  (4)  the  migration 
of  contaminants  in  the  vertical  direction  is  impeded 
by  low  permeability  layers  of  silts,  silty  or  clayey 
sands   and  'hardpan'  which  underlie  the  high  per- 
meability zone;  (5)  well    12A  is  screened  at  the 
bottom  of  what  appears  to  be  the  contaminated 
high  permeability  zone  and  the  upper  portion  of  a 
deeper  pervious  zone;  (6)  the  primary  source  or 
sources  of  contamination   at  wells   12A   and  9 A 
were  not  located  during  the  remedial  investigation; 
(7)  the  undisturbed  pre-pumping  or  steady  state 
groundwater  gradient  in  the  vicinity  is  in  a  west  to 
east  direction;  (8)  analysis  of  available  information 
and  data  indicates  that  high  concentrations  of  con- 
taminants are  likely  to  be  present  in  the  aquifer 
north   and   east   of  the   study   well;   and   (9)   the 
boundaries  of  the  contaminant  plume  are  not  well 
defined  based  upon  data  obtained  during  the  inves- 
tigation. (See  also  W87-07243)  (Lantz-PTT) 
W87-07272 

SOIL  INVESTIGATION  AT  THE  RE-SOLVE, 
INC.,  HAZARDOUS  WASTE  SITE, 

Camp,  Dresser  and  McKee,  Inc.,  Boston,  MA. 
T.  A.  Pedersen. 

IN-  Management  of  Toxic  and  Hazardous  Wastes, 
Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1985.  p 
353-366,  5  fig,  4  tab,  4  ref. 

Descriptors:  *Path  of  pollutants,  'Soil  contamina- 
tion, 'Hazardous  wastes,  'Waste  disposal,  'Massa- 
chusetts, Fate  of  pollutants,  Groundwater  move- 
ment, Polychlorinated  biphenyls,  Chemical  analy- 
sis. 

Four  soil  test  pits  were  excavated  at  the  Re-Solve, 
Inc.,  hazardous  waste  site  to  ascertain  the  degree 
of  soil  contamination  at  the  site  and  to  evaluate  the 
extent  of  and  potential  for  continued  migration  of 
contaminants  off-site.  The  test  pits  were  located  in 
areas  where  waste  materials  were  known  to  have 
been  deposited  on  the  soil  surface  or  to  evaluate 
migration  of  contaminants  off-site.  The  results  ot 
the  investigations  confirmed  the  presence  of  con- 
taminants, especially  PCBs,  at  elevated  levels  in 
the  surficial  soils  on  the  site.  Contaminants  have 
migrated  from  the  waste  lagoons  on  the  site  to 
contiguous  soils  and  disposal  of  oily  wastes  on  the 
soil  surface  has  led  to  the  migration  of  contami- 
nants vertically  in  the  soil  profile.  The  results  of 
the  soil  investigations  were  utilized  in  conjunction 
with  soil  boring  logs  and  groundwater  analysis  to 
develop  a  series  of  source  control  measures  which 
are  currently  being  implemented  by  the  Massachu- 
setts Department  of  Environmental  Quality  Engi- 
neering, USEPA  and  US  Army  Corps  of  Engi- 
neers. (See  also  W87-07243)  (Lantz-PTT) 
W87-07273 

WATER    QUALITY    MONITORING    RIVERS 
AND  STREAMS:  1984. 

Indiana  State  Board  of  Health,  Indianapolis.  Div. 

of  Water  Pollution  Control. 

For  primary  bibliographic  entry  see  Field  7C. 

W87-07301 


Contamination  of  groundwater  drinking  water 
supply  wells  in  Tacoma,  Washington  was  one  seg- 
ment of  a  hazardous  waste  contamination  study  in 
the  Commencement  Bay  Area  of  Tacoma,  Wash- 
ington. Major  components  of  the  remedial  investi- 
gation and  preliminary  feasibility  study  included: 
(1)  installation  of  13  groundwater  monitoring  wells 
ranging  in  depth  from  58  to  199  ft;  (2)  installation 
of  four  soil  borings  to  a  depth  of  30  ft;  (3)  collec- 
tion and  analysis  of  groundwater  samples  from  the 
monitoring  wells  and  existing  public  and  private 
wells;  (4)  description  of  geologic  and  hydrogeolo- 
gic  characteristics  in  support  of  identification  of 
the  extent  and  magnitude  of  aquifer  contamination; 
and  (5)  development  and  screening  of  remedial 
action  alternatives  to  mitigate  contamination  of  the 
affected  water  supply  wells  The  primary  conclu- 
sions resulting  from  the  remedial  investigation  are: 


RESERVOIR       SYSTEM       ANALYSIS      FOR 
WATER  QUALITY, 

For  primary  bibliographic  entry  see  rueld  ZH. 

W87-07304 


OIL-SPILL  RISK  ANALYSIS  FOR  THE  SOUTH 
ATLANTIC  LEASE  SALE  90, 

Minerals  Management  Service,  Washington,  DC. 
For   primary   bibliographic   entry   see   Field    5G. 

W87-07367 

MARINE  AND  ESTUARINE  GEOCHEMISTRY. 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-0737I 


THERMAL  DEGRADATION  HKMM  CM  01 
NON-VOLATILE  ORGANIC  MATIER  AS  W- 
DICATORS  OF  ANTHROI'OU  NIC  IM'I  IS 
TO  ESTUARINE  AND  COASTAL  SEDIMENTS, 

Battelle    New    England    Marine    Research    Lab., 

Duxbury,  MA. 

A.  G.  Requejo,  J.  Brown,  and  P.  D  Boehm. 

IN    Marine  and   Estuarine  Geochemistry,   Lewis 

Publishers,  Chelsea,  Michigan.  1985.  p  81-96,  5  fig, 

1  tab,  20  ref. 

Descriptors:  'Water  pollution  sources,  'Thermal 
degradation,  'Organic  matter,  •Volatile  organics, 
•Estuaries,  'Boston  Harbor,  'Massachusetts  Bay, 
•Cape  Cod  Bay,  •Pollution  identification,  'Path  of 
pollutants,  Coastal  sediments,  Chemical  analysis, 
Gas  chromatography,  Mass  spectrometry,  Organic 
compounds,  Benzenes,  Styrene. 

Anthropogenic  inputs  to  surficial  sediments  in 
Boston  Harbor,  Massachusetts  Bay  and  Cape  Cod 
Bay  were  evaluated  using  stepwise  pyrolysis  of 
sediments  followed  by  capillary  gas  chromatogra- 
phic and  gas  chromatography/mass  spectrometry 
analyses  of  the  volatile  degradation  products.  A 
positive  correlation  was  found  between  the  ratio 
styrene/C2-benzenes  in  sediment  pyrolysates  and 
the  distribution  of  several  classes  of  trace  organic 
pollutants  (PCB,  PAH  and  the  fecal  sterol  copros- 
tanol)  determined  by  conventional  extraction 
methods.  This  correlation  suggests  an  anthropo- 
genic origin  for  these  pyrolysates.  A  consideration 
of  various  substances  which  might  yield  styrene  as 
a  pyrolysate  indicates  that  thermal  degradation  of 
synthetic  polymers  present  in  the  sediments  is  the 
most  likely  mechanism  of  origin.  The  highest  cor- 
relations with  the  styrene/C2-benzenes  pyrolysis 
ratio  involved  the  sewage  tracer  coprostanol,  sug- 
gesting that  wastewater  effluent  discharges  may  be 
a  source  of  styrene-generating  substances  to  the 
sediments.  The  results  demonstrate  the  potential  of 
pyrolysis  as  an  analytical  tool  in  marine  pollution 
studies.  (See  also  W87-07371)  (Author's  abstract) 
W87-07376 

PARTITIONING  OF  PCBS  IN  MARINE  SEDI- 
MENTS' 

Woods    Hole    Oceanographic    Institution,    MA. 

Dept.  of  Chemistry. 

B.  J.  Brownawell,  and  J.  W.  Farrington. 

IN    Marine  and  Estuarine  Geochemistry,   Lewis 

Publishers,  Chelsea,  Michigan.   1985.  p  97-120,  7 

fig,  4  tab,  42  ref. 

Descriptors:  *Model  studies,  *Path  of  pollutants, 
•Polychlorinated  biphenyls,  *Manne  sediments, 
•New  Bedford  Harbor,  'Massachusetts,  Fate  of 
pollutants,  Interstitial  water,  Model  studies,  Col- 
loids, Chemical  analysis,  Organic  compounds. 

Polychlorinated  biphenyls  (PCBs)  are  useful  model 
compounds  to  study  the  physical-chemical  proc- 
esses which  affect  the  biogeochemistry  of  hydro- 
phobic organic  compounds.  In  this  study,  two  box 
cores  from  New  Bedford  Harbor,  Massachusetts, 
were  analyzed  for  PCBs.  Measurements  are  report- 
ed for  total  PCBs  and  several  individual  chlorobi- 
phenyls  for  both  the  sediments  and  interstitial 
waters.  Concentrations  of  total  PCBs  were  highly 
elevated  in  the  pore  waters  and  reached  a  maxi- 
mum of  20.1  micrograms/L  at  the  Outer  Harbor 
site  Results  from  these  two  cores  combined  with 
predictions  from  laboratory  experiments  indicate 
(hat  most  of  the  PCBs  measured  in  interstitial 
waters  are  actually  sorbed  to  organic  colloids.  The 
partitioning  of  chlorobiphenyls  between  water 
column  particulates  and  filtrate  shows  a  greater 
importance  of  dissolved  compounds  due  to  lower 
concentrations  or  organic  colloids.  A  simple  three- 
phase  equilibrium  model  involving  colloids,  dis- 
solved phase,  and  chlorobiphenyls  sorbed  to  par- 
ticulate organic  matter  is  presented  to  explain it he 
observed  partitioning.  (See  also  W87-07371)  (Au- 
thor's abstract) 
W87-07377 


SILICONES  IN   ESTUARINE  AND  COASTAL 
MARINE  SEDIMENTS, 

Naval  Research  Lab.,  Washington.  DC.  Chemistry 
Div. 
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R.  E.  Pellenbarg. 

IN:  Marine  and  Estuarine  Geochemistry,  Lewis 
Publishers,  Chelsea,  Michigan.  1985.  p  121-126,  4 
fig,  1  tab,  8  ref. 

Descriptors:  'Silicones,  'Estuaries,  'Marine  sedi- 
ments, 'Path  of  pollutants,  'Potomac  River,  Dis- 
trict of  Columbia,  Sediments,  Organic  compounds, 
Polyorganosiloxanes. 

Polyorganosiloxanes  (silicones)  are  synthetic,  ex- 
tremely inert  surface  active  organic  compounds 
widely  used  in  consumer  products.  Silicones  were 
measured  in  the  filter  cake,  sludge,  and  aqueous 
effluent  produced  at  the  Blue  Plains  Wastewater 
Treatment  Facility  in  Washington,  DC.  (a  major 
Point  source  in  Potomac  estuary,  up  to  95  ppm, 
dry  wt/wt  basis),  in  Potomac  River  sediments  (0.5- 
3  ppm),  sediments  of  the  heavily  impacted  New 
York  Bight  (0-50  ppm),  and  in  sediments  of  the 
Chesapeake  Bay  (0-30  ppm).  These  results  indicate 
that  silicones  are  useful  tracers  of  anthropogenic 
impact  on  sediments.  (See  also  W87-07371)  (Au- 
thor's abstract) 
W87-07378 


TIN  METHYLATION  IN  SULFIDE  BEARING 
SEDIMENTS, 

Maryland  Univ.,  Solomons.  Chesapeake  Biological 

Lab. 

C.  C  Gilmour,  J.  H.  Tuttle,  and  J.  C.  Means. 

IN:  Marine  and  Estuarine  Geochemistry,   Lewis 

Publishers,  Chelsea,  Michigan.  1985.  p  239-258,  3 

fig,  5  tab,  46  ref. 

Descriptors:  'Tin,  'Methylation,  'Marine  sedi- 
ments, 'Sulfides,  'Chesapeake  Bay,  'Path  of  pol- 
lutants, 'Sulfur  bacteria,  Anaerobic  conditions,  Es- 
tuaries. 

Metals  in  anaerobic  sulfide  rich  sediments  are  often 
considered  unavailable  for  biological  transforma- 
tion due  to  the  extreme  insolubility  of  metal  sul- 
fides. Sediment  tin  methylation  rates  are  found  to 
be  the  highest  under  anaerobic  conditions.  The 
potential  for  methylation  of  Sn  was  examined  in 
anoxic,  sulfidic  Chesapeake  Bay  sediment  slurries 
spiked  with  50  mg/L  SnC14.  Over  61  days,  live 
slurries  produced  microgram/L  levels  of  mono- 
(MMT)  and  dimethyltin  (DMT),  determined  as 
their  corresponding  hydride  derivatives  by 
GCMS.  Whole  sediments  incubated  with  inorganic 
tin  also  produced  microgram/L  quantities  of  MMT 
and  DMT  in  3  weeks,  even  at  sulfide  concentra- 
tions in  excess  of  inorganic  tin  concentration.  Pro- 
duction of  MMT  in  sediments  was  significantly 
correlated  with  numbers  of  both  sulfate  reducing 
and  sulfide  oxidizing  bacteria.  Desulfovibria  spp. 
isolated  from  the  sediments  were  able  to  methylate 
Sn  in  culture  medium  at  rates  similar  to  whole 
sediment  slurries.  Sulfate  reducing  organisms  seem 
to  have  a  dominant  role  in  sediment  tin  methyla- 
tion, possibly  allowing  the  mobilization  of  tin  sul- 
fides. Although  the  relative  importance  of  tin 
transformation  in  sulfidic  and  nonsulfidic  sediments 
is  unknown,  there  is  potential  for  production  of 
highly  toxic  organotin  species  in  sulfide  bearing 
aquifers  and  in  estuarine  and  marine  sediments. 
(See  also  W87-07371)  (Author's  abstract) 
W87-07383 


GLOBAL  INPUTS,  CHARACTERISTICS,  AND 
FATES  OF  OCEAN-DUMPED  INDUSTRIAL 
AND  SEWAGE  WASTES:  AN  OVERVIEW, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-07397 


SIMPLE  MODELS  OF  WASTE  DISPOSAL  IN  A 
GYRE  CIRCULATION, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Meteorology  and  Physical  Oceanography. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-07399 


PHYSICAL  OCEANOGRAPHY   STUDIES   RE- 
LATED TO  WASTE  DISPOSAL  IN  THE  SEA, 

Copenhagen  Univ.  (Denmark).   Inst,  of  Physical 


Oceanography. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-07400 


LONG-TERM  MIXING  PROCESSES  IN 
SLOPEWATER, 

Woods  Hole  Oceanographic  Institution,  MA. 
G.  T.  Csanady. 

IN:  Wastes  in  the  Ocean,  Volume  1:  Industrial  and 
Sewage  Wastes  in  the  Ocean.  John  Wiley  and 
Sons,  New  York,  New  York.  1983.  p.  103-116,  5 
fig,  1  tab,  22  ref. 

Descriptors:  'Mixing,  'Path  of  pollutants,  'Fate  of 
pollutants,  'Mixing,  'Dilution,  'Waste  disposal, 
'Slope  water,  'New  York  Bight,  'Ocean  dumping, 
Gyres,  Industrial  wastes,  Flow  rates,  Salinity. 

The  fate  of  industrial  waste  barged  to  the  Deepwa- 
ter  Dumpsite-106  (DWD-106)  in  New  York  Bight 
can  be  followed  in  diffusion  experiments  for  a 
maximum  period  of  about  three  days  only,  after 
which  the  waste  becomes  too  dilute  and  its  advec- 
tion  by  currents  too  erratic  for  successful  detec- 
tion. However,  a  natural  tracer  is  available  to 
demonstrate  the  principal  mechanisms  of  long-term 
mixing  in  this  area:  the  freshwater  originating  from 
land  runoff.  Potentially  important  transport  proc- 
esses for  the  freshwater  runoff  are  advection  by  a 
large  cyclonic  gyre  between  the  Gulf  Stream  and 
the  North  American  continent,  an  upwelling-like 
circulation  in  the  vertical  plane,  a  random  process 
of  parcel  separation  at  the  shelf-edge  front,  and  a 
similar  random  process  of  warm  core  ring  shed- 
ding by  the  Gulf  Stream.  The  random  parcel  and 
ring  shedding  processes  are  akin  to  mixing  due  to 
mechanical  turbulence  and  are  amenable  to  similar 
statistical  treatment.  The  landward  salt  transport 
by  the  latter  processes  constitutes  a  large  fraction 
of  the  total  salt  transport,  which  compensates  for 
the  freshwater  flow.  An  estimate  of  the  rate  at 
which  parcels  of  anomalous  water  break  down  in 
the  slope  water  region  can  be  reached  by  consider- 
ing the  balance  of  mean  square  salinity  fluctuation. 
The  estimated  time  scale  of  decay  may  be  sup- 
posed to  parameterize  the  long-term  diffusion 
process  of  barged  waste,  after  the  latter  has  formed 
a  cloud  comparable  in  size  to  the  typical  parcels  of 
anomalous  water.  This  decay  time  scale  is  estimat- 
ed to  be  of  the  order  of  five  months,  on  the  basis  of 
historical  data  of  mean  square  salinity  fluctuations 
and  the  known  rate  of  freshwater  inflow.  (See  also 
W87-07396)  (Author's  abstract) 
W87-07401 


DISPERSION  OF  PARTICLES  AFTER  DISPOS- 
AL OF  INDUSTRIAL  AND  SEWAGE  WASTES, 

Woods  Hole  Oceanographic  Institution,  MA. 
M.  H.  Orr,  and  L.  Baxter. 

IN:  Wastes  in  the  Ocean,  Volume  1:  Industrial  and 
Sewage  Wastes  in  the  Ocean.  John  Wiley  and 
Sons,  New  York,  New  York.  1983.  p  117-137,  8 
fig,  22  ref.  NO  A  A  Grants  04-7-158-44054,  NA 
79AA-D-0O030  and  04-8-M01-43;  Naval  Ocean  Re- 
search and  Development  Activity  Contract 
N0014-77-C-0196. 

Descriptors:  'Dispersion,  'Measuring  instruments, 
'Waste  disposal,  'Path  of  pollutants,  'Industrial 
wastes,  'Wastewater  disposal,  'New  York  Harbor, 
Acoustics,  Water  sampling,  Particular  matter, 
Backscattering,  Particle  size. 

A  high-frequency  acoustic  backscattering  system 
has  been  used  to  study  the  dispersion  of  particu- 
lates released  or  formed  during  the  disposal  of 
industrial  chemical  wastes  and  sewage  sludge  at 
the  Deepwater  Dumpsite-106  (DWD-106)  located 
196  km  southeast  of  New  York  Harbor,  New 
York.  The  acoustic  systems  provide  real-time  data 
to  guide  chemical  and  biological  sampling  of  con- 
taminated and  uncontaminated  sections  of  the 
water  column  as  particles  associated  with  the 
waste  plumes  serve  as  waterborne  tracers  which 
can  be  acoustically  tracked.  In  addition,  the  data 
sets  can  be  used  to  determine  the  temporal  variabil- 
ity of  the  particle  vertical  and  horizontal  distribu- 
tion. The  acoustic  data  have  shown  that  the  verti- 
cal and  horizontal  distribution  of  the  particulates 
released  at  DWD-106  is  seasonally  dependent,  re- 
flecting both  the  temporal  variability  of  the  magni- 
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tude  of  density  gradients  associated  with  the  sea- 
sonal mixed  layer  and  the  water  mass  variability  of 
the  area.  In  a  qualitative  sense,  the  acoustic  backs- 
cattering technique  is  beneficial  to  an  environmen- 
tal impact  monitoring  experiment.  However,  one 
of  the  objectives  of  developing  the  technique  has 
been  to  measure  the  horizontal  and  vertical  disper- 
sion coefficients  of  particle  plumes.  The  quantita- 
tive analysis  of  the  acoustic  data  has  been  limited 
by  navigation  inadequacies,  the  inability  to  meas- 
ure vertical  shear,  the  lack  of  knowledge  concern- 
ing waste  particle  size  distributions  and  densities 
(hence  settling  rates),  and  the  influence  of  oceanic 
turbulence  on  the  particle  field.  (See  also  W87- 
07396)  (Author's  abstract) 
W87-07402 


ACID-IRON  DISPOSAL  EXPERIMENTS  IN 
SUMMER  AND  WINTER  AT  DEEPWATER 
DUMPSITE-106, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

P.  Mukherji,  and  D.  R.  Kester. 

IN:  Wastes  in  the  Ocean,  Volume  1:  Industrial  and 

Sewage   Wastes   in   the  Ocean.   John   Wiley   and 

Sons,  New  York,  New  York.   1983.  p  141-155,  3 

fig,  8  tab,  29  ref.  NOAA  Grant  04-8-M01-39. 

Descriptors:  'Waste  disposal,  'Heavy  metals, 
'Diffusion,  'Dispersion,  'Model  studies,  'Ocean 
dumping,  'Acids,  'Seasonal  variation,  'Iron, 
'Path  of  pollutants,  Industrial  wastes,  Copper, 
Cadmium,  Lead,  Spectrophotometry. 

The  concentrations  and  distributions  of  total  and 
particulate  iron,  copper,  cadmium,  and  lead  associ- 
ated with  acid-iron  wastes  were  measured  at  Deep- 
water  Dumpsite-106  (DWD-106)  during  July  1977 
and  February  1978  to  study  the  fate  of  these  wastes 
in  the  ocean  after  dumping.  Concentrations  were 
measured  by  obtaining  discrete  samples  which 
were  analyzed  by  atomic  absorption  spectrophoto- 
metry. In  July,  the  waste  material  was  confined  to 
the  upper  20  m  of  the  water  column  and  within  the 
mixed  layer  for  a  period  of  up  to  27  hr.  The  waste 
mixed  to  greater  depths  during  February  when  the 
seasonal  thermocline  was  absent  and  the  perma- 
nent pycnocline  was  below  100  m.  Total  iron  was 
used  as  a  tracer  to  follow  the  waste  plume.  The 
results  were  related  to  two  models  for  plume  dis- 
persion by  diffusion  processes  during  the  initial  5 
hr  after  the  dump.  A  model  based  on  a  constant 
diffusion  velocity  (as  opposed  to  a  constant  eddy 
diffusivity)  fit  the  data  best,  yielding  a  diffusion 
velocity  of  1.1  cm/sec.  (See  W87-07396)  (Author's 
abstract) 
W87-07403 


AUTOMATED        IRON        MEASUREMENTS 
AFTER  ACID-IRON  WASTE  DISPOSAL, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-07404 


VOLATILE  ORGANIC  WASTES  AT  THE 
PUERTO  RICO  DUMPSITE, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Oceanography. 

J.  M.  Brooks,  D.  A.  Wiesenburg,  G.  Bodennec, 

and  T.  C.  Sauer. 

IN:  Wastes  in  the  Ocean,  Volume  1:  Industrial  and 

Sewage   Wastes   in   the  Ocean.   John   Wiley  and 

Sons,  New  York,  New  York.  1983.  p  171-198,  13 

fig,  4  tab,  12  ref.  NOAA  Grant  04-8-M01-55. 

Descriptors:  'Volatile  organics,  'Industrial  wastes, 
'Puerto  Rico,  'Ocean  dumping,  'Path  of  pollut- 
ants, Dichloromethane,  Butanol,  Toluene,  Dimeth- 
ylaniline,  Chloroform,  Benzene,  Dichloroethane, 
Xylene. 

Waste  materials  from  pharmaceutical  production 
are  discharged  into  the  ocean  at  a  dumpsite  which 
is  located  approximately  74  km  north  of  Arecibo, 
Puerto  Rico,  overlying  6000-8000  m  of  water. 
Volatile  organic  material  constitutes  the  major 
nonaqueous  fraction  of  the  approximately  3.0  times 
10  to  the  8th  kg/yr  (wet  wt)  discharged  into  the 
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surface  waters  at  this  site.  Three  samples  of  com- 
posite waste  discharged  at  different  times  indicate 
significant  changes  in  the  waste  composition  over  a 
two-year  period  (1978-1980).  Waste  samples  ob- 
tained in  February  1978  consisted  mainly  of  dich- 
loromethane,  butanol,  toluene,  and  dimethylani- 
line.  These  compounds  were  measured  in  the  dis- 
charged waste  plume  and  were  also  found  in  the 
dumpsite  area  three  days  after  dumping.  Dimethy- 
laniline  was  observed  in  background  measurements 
at  the  dumpsite  at  a  concentration  of  approximate- 
ly 100  ng/L.  Background  concentrations  of  dich- 
loroethane,  benzene,  chloroform,  toluene,  ethyl- 
benzene,  and  xylene  at  the  dumpsite  area  were 
between  5  and  30  ng/L.  These  concentrations  are 
six  orders  of  magnitude  less  than  1-10  mg/L  ob- 
served in  the  plume  sampled  30  min  after  the  waste 
was  dumped.  Composite  waste  samples  taken  in 
October  1979  indicated  significant  compositional 
differences  from  the  February  1978  samples.  The 
majority  of  the  aromatic  compounds  (toluene,  xy- 
lenes, C3-benzenes,  and  C4-benzenes)  with  no  sig- 
nificant amounts  of  alcohols  or  substituted  anilines 
being  observed.  The  volatile  hydrocarbon  'finger- 
print' in  the  waste  plume,  in  the  surface  waters 
north  of  Puerto  Rico,  and  in  the  1979  waste  con- 
sisted mainly  of  these  alkyl  benzenes.  A  volatile 
organic  'fingerprint'  from  the  discharged  waste 
was  observed  over  a  23,000  sq  km  area  north  of 
Puerto  Rico  at  concentrations  ranging  from  0.1  to 
8  micrograms/L.  The  observed  'fingerprint'  sug- 
gested that  volatile  organics  from  previous  dumps 
still  remained  in  the  area.  Samples  taken  from 
depths  down  to  200  m  indicated  that  the  dumpsite 
waters  had  penetrated  the  thermocline.  (See  also 
W87-07396)  (Author's  abstract) 
W87-07405 


IN-CLOUD       PROCESSES       FOR       SULFUR 
TRANSFORMATION  AND  SCAVENGING, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Marine,  Earth  and  Atmospheric  Sciences. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-07417 


MASS  BALANCE  MODELING  OF  HEAVY 
METALS  IN  SAGINAW  BAY,  LAKE  HURON, 

Environmental  Research  Lab.-Duluth,  Grosse  He, 
MI.  Large  Lakes  Research  Station. 
D.  M.  Dolan,  and  V.  J.  Bierman. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia,  22161,  as  PB84- 
232701.  Price  codes:  A02  in  paper  copy,  and  A01 
in  microfiche.  EPA  Report  EPA-600/J-82-435, 
1982.  19  p  14  fig,  5  tab,  28  ref. 

Descriptors:  *Path  of  pollutants,  *Sedimentation, 
•Saginaw  Bay,  *Lake  Huron,  *Michigan,  *Heavy 
metals,  Zinc,  Lead,  Cadmium,  Copper,  Suspended 
solids,  Model  studies,  Water  column. 

During  the  period  1976-1978,  a  study  of  hazardous 
materials  in  Saginaw  Bay  was  conducted.  This 
study  included  the  fate  and  distribution  of  cadmi- 
um, copper,  lead,  and  zinc  in  the  bay.  A  spatially 
segmented,  dynamic  mass  balance  model  was  de- 
veloped to  describe  concentrations  of  metals  and 
suspended  solids  in  the  water  column  and  in  the 
sediments.  A  wind-driven  resuspension  mechanism 
was  used  to  describe  the  sediment-water  interac- 
tions. The  distribution  of  metals  in  the  water 
column  was  determined  by  equilibrium  partitioning 
between  the  ambient  suspended  solids  and  the  dis- 
solved phase.  Model  output  was  calibrated  to  field 
data  for  the  principal  variables.  Independent  vali- 
dation was  obtained  by  comparing  partition  coeffi- 
cients from  the  calibration  to  those  calculated  di- 
rectly from  the  field  observations.  It  was  found 
that  suspended  solids  were  important  in  controlling 
the  water  column  concentrations  of  the  metals. 
The  degree  of  control  was  a  function  of  the  parti- 
tion coefficient  between  the  metal  and  the  solids, 
and  the  concentration  of  the  solids.  Adsorption  of 
the  metals  to  the  solids  was  found  to  result  in 
decreases  to  metals  concentrations  due  to  net  sedi- 
mentation, as  well  as  increases  due  to  wind-driven 
resuspension.  On  an  annual  average  basis,  the  net 
flux  of  the  particulate  components  of  all  four 
metals  was  from  the  water  column  to  the  sediment 
except  for  copper  in  1977.  (Author's  abstract) 
W87-074I8 


TRANSVERSE  MIXING  IN  MEANDERING 
LABORATORY  CHANNELS  WITH  RECTAN- 
GULAR AND  NATURALLY  VARYING  CROSS 
SECTIONS, 

Texas  Univ.   at   Austin.   Center  for   Research  in 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-07420 


TEST  OF  A  NON-UNIFORM  MIXING  MODEL 
FOR  TRANSFER  OF  HERBICIDES  TO  SUR- 
FACE RUNOFF, 

Agricultural     Research     Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
G.  C.  Heathman,  L.  R.  Ahuja,  and  J.  L.  Baker. 
Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 
2,  p  450-455,  461,  March-April  1986.  6  fig,  2  tab,  31 
ref. 

Descriptors:  *Model  studies,  *Path  of  pollutants, 
♦Herbicides,  'Surface  runoff,  *Nutrients,  Field 
tests,  Residue  cover,  Mixing,  Rainfall,  Infiltration, 
Adsorption. 

The  applicability  of  a  non-uniform  mixing  model 
to  describe  the  transfer  to  runoff  of  four  surface- 
applied  herbicides  (atrazine,  alachlor,  propachlor, 
and  cyanazine)  and  three  nutrients  (NH4,  N03, 
and  P04)  was  tested  using  field  plot  data  for  four 
levels  of  residue  cover  (0,  375,  750,  and  1500  kg/ 
ha).  The  model  incorporates  the  varying  degree  of 
mixing   with   depth   between    rainwater   and   soil 
during  the  chemical  transfer  process,  as  well  as  the 
effects  of  infiltration  on  chemical  movement  into 
the  soil  before  and  after  runoff  begins.   Starting 
from  the  time  of  runoff  initiation,  it  is  assumed  that 
the   degree   of  mixing  between   rainfall   and   soil 
solution,   beta,   decreases  exponentially   with  soil 
depth   so   that  beta    =    exp   (-bz),   where  b  is  a 
constant  and  z  is  the  soil  depth.  The  adsorption- 
desorption  process  is  represented  by  a  proportional 
relationship,  C  sub  s  =  alpha  C,  where  C  sub  s  is 
the   concentration   of  chemical    in   the   adsorbed 
phase  on  soil  particles  (g/mL)  and  alpha  is  a  con- 
stant. Numerical  computations  are  made  in  small 
intervals  of  soil  depth  and  time.  In  all  cases,  model 
calculations  compared  well  with  measured  chemi- 
cal concentration-time  curves.  The  structure  of  the 
model   for   the   variable   degree   of  mixing   with 
depth,  the  partitioning  equation  for  adsorbed  and 
solution  phases,  and  the  downward  displacement 
of  the  chemical  by  infiltration  seems  to  reasonably 
represent  reality.  The  alpha  parameter,  for  a  par- 
ticular chemical,   was   generally  constant  among 
replicates  of  a  given  residue  level.  The  b  parameter 
varied  some  between  replicates  apparently  due  to 
spatial  variations  of  surface  conditions.  Values  of 
alpha  and  b,  in  general  increased  as  residual  level 
increased.  The  increase  in  alpha  indicates  that  the 
residue  cover  on  the  soil  surface  shields  some  of 
the  chemical  underneath,  which  is,  in  effect,  simi- 
lar to  increasing  the  adsorption  of  the  chemical. 
The  increasing  values  of  b  indicate  that  increased 
residue  cover  decreased  the  depth  of  soil  mixing 
with  rainwater.  (Author's  abstract) 
W87-07450 


SPILLWAY    DESIGN    AFFECTS    RESERVOIR 
WATER  QUALITY, 

Agricultural    Research    Service,    Columbia,    MO. 
North  Central  Watershed  Research  Unit. 
For  primary  bibliographic  entry  see  Field  8A. 

W87-07452 


CHANGES  IN  THE  DISTRIBUTION  PAT- 
TERNS OF  TRACE  METALS  IN  SEDIMENTS 
OF  THE  MERSEY  ESTUARY  IN  THE  LAST 
DECADE  (1974-83), 

Imperial  Chemical  Industries  Ltd  ,  Brixham  (Eng- 
land). Brixham  Lab. 
D.  Taylor. 

The  Science  of  the  Total  Environment  STENDL, 
Vol.  49,  p  257-295,  March  1986.  21  fig,  6  tab,  32 
ref. 

Descriptors:  'Trace  metals,  'Sediments,  'Mersey 
Estuary,  'Estuaries,  'Path  of  pollutants,  'Heavy 
metals.  Mercury,  Copper,  Chromium,  Water  pollu- 
tion effect,  Monitoring,  Spatial  variation,  Tempo- 
ral variation,  Metals,  Surveys. 


A  survey  of  the  trace  metal  distribution  in  the 
sediments  of  Liverpool  Bay,  and  the  Dec  and 
Mersey  estuaries  in  1972-74  was  followed  by  a 
series  of  regular  monitoring  surveys  in  the  Mersey 
estuary  during  the  last  10  years  Over  15000  indi- 
vidual observations  have  been  recorded,  including 
measurements  of  the  trace  metal  content  (cadmi- 
um, chromium,  cobalt,  copper,  lead,  manganese, 
mercury,  nickel  and  zinc),  organic  carbon  content 
and  particle  size  distribution.  In  parallel  with  the 
physical  and  chemical  measurements,  a  limited  bio- 
logical sampling  programm  was  also  carried  out. 
The  sediments  of  the  Mercury  estuary  contain 
elevated  concentrations  of  some  trace  metals,  in 
particular  Cr.  Cu,  and  Hg,  compared  to  an  uncon- 
taminated  control  area.  There  is  high  correlation 
between  the  trace  metal  content  of  the  sediment 
and  the  content  of  both  organic  carbon  and  silt  As 
a  consequence,  the  distribution  patterns  of  the 
trace  metals  within  the  sediment  of  the  estuary 
reflect  the  particle  size  distribution  and  not  the 
position  of  the  input  source.  Analysis  of  core  sam- 
ples suggests  that  in  the  consolidated  salt  marches 
elevated  metal  concentrations  are  restricted  to  the 
upper  2  m  of  the  sediment.  The  Hg  and  Cu  con- 
centrations in  the  estuary  sediments  are  slowly 
declining,  while  the  reverse  is  true  of  the  Cr  con- 
tent. From  the  limited  biological  survey  undertak- 
en it  is  clear  that  the  estuary  is  far  from  devoid  of 
life.  No  evidence  was  found  that  the  benthic  in- 
fauna  were  being  affected  by  the  concentrations  of 
trace  metals  in  the  estuary  sediments.  (Peters-PTT) 
W87-07466 


OCCURRENCE  AND  SPECIATION  OF  OR- 
GANOMETALLIC  COMPOUNDS  IN  FRESH- 
WATER SYSTEMS, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

Y.  K.  Chau. 

The  Science  of  the  Total  Environment  STENDL, 
Vol.  49,  p  305-323,  March  1986.  2  fig,  3  tab,  91  ref. 

Descriptors:  'Analytical  methods,  'Organometal- 
lic  compounds,  'Freshwater,  'Path  of  pollutants, 
'Heavy  metals,  'Chromatography,  'Spectrometry, 
Spectral  analysis,  Sample  preparation,  Speciation, 
Limnology. 

Organometals  and  organometalloids  have  been 
found  in  environmental  samples  as  a  result  of  their 
extensive  usage  and  biotic  and  abiotic  methylation 
processes.  Alkyllead  and  organotin  compounds  are 
the  most  widely  used  organometals.  In  connection 
with  studies  of  organometallic  speciation,  highly 
sensitive,  and  specific  analytical  techniques  were 
developed  using  combination  analytical  systems. 
At  present,  combination  systems  consisting  of  a 
separation  technique  coupled  with  an  element-spe- 
cific, atomic  spectrometric  detector  are  most  satis- 
factory. A  variety  of  atomic  spectrometric  detec- 
tors were  used  in  combination  with  gas  chroma- 
tography and  liquid  chromatography.  (Author's 
abstract) 
W87-07468 


EVALUATION  OF  DATA  REQUIREMENTS 
FOR  GROUNDWATER  CONTAMINANT 
TRANSPORT  MODELING, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

W.-S.  Chu,  E.  W.  Strecker,  and  D.  P.  Lettenmaier. 
Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  3,  p  408-424,  March  1987.  10  fig,  7  tab,  35  ref. 
Bu  Rec  Grant  4-FG-93-00010  and  Geological 
Survey  Grant  1 4-08-000 1-G- 1059. 

Descriptors:  'Model  studies,  'Data  requirements, 
'Groundwater  pollution,  'Path  of  pollutants,  Al- 
gorithms, Aquifers,  Transport,  Prediction, 
Groundwater,  Estimating,  Plumes,  Simulation. 

Groundwater  flow  and  contaminant  transport 
models  have  been  widely  used  for  planning  and 
design  purposes  in  the  past  decade.  Two  of  the 
most  significant  limitations  for  application  of  these 
models  are  data  availability  and  parameter  estima- 
tion. By  use  of  a  parameter  identification  algorithm 
and  synthesized  data,  it  is  possible  to  isolate  the 
effects  of  data  availability  and  data  uncertainty. 
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This  approach  was  implemented  using  the  U.S. 
Geological  Survey's  method  of  characteristics 
(USGS-MOC)  model  for  a  hypothetical  aquifer.  A 
parameter  identification  scheme  attached  to  the 
USGS-MOC  model  was  used  to  determine  un- 
known transmissivities  and  dispersivities.  The 
study  results  showed  that  the  predictive  ability  of 
the  USGS-MOC  model  (and,  by  implication,  simi- 
lar models)  is  limited  unless  relatively  extensive 
and  good  quality  data  are  available.  For  the  exam- 
ple tested,  it  was  found  that  extending  the  length  of 
the  observation  series  was  more  effective  in  im- 
proving parameter  estimates  and  resolution  of  the 
contaminant  plume  prediction  than  adding  obser- 
vations wells.  Further,  when  the  boundary  condi- 
tions were  known,  the  contaminant  predictions 
were  much  more  sensitive  to  accurate  estimation 
of  transmissivity  than  to  the  estimation  of  dispersi- 
vities. The  numerical  results  also  showed  that  after 
a  relatively  short  simulation  period  (less  than  4 
years),  predicted  contaminant  concentrations  could 
be  significantly  in  error.  This  suggests  the  impor- 
tance of  integrating  uncertainty  analysis  into  the 
prediction  of  long-term  contaminant  transport. 
(Author's  abstract) 
W87-07472 


DIRECT  COMPARISON  OF  KINETIC  AND 
LOCAL  EQUILIBRIUM  FORMULATIONS 
FOR  SOLUTE  TRANSPORT  AFFECTED  BY 
SURFACE  REACTIONS, 

Geological  Survey,  Menlo  Park,  CA. 

J.  M.  Bahr,  and  J.  Rubin. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  3,  p  438-452,  March  1987.  7  fig,  5  tab,  26  ref, 

append. 

Descriptors:  *Model  studies,  *Solute  transport, 
•Porous  media,  *Kinetics,  *Path  of  pollutants, 
•Hazardous  wastes,  *Groundwater  pollution,  Sur- 
face reaction.  Comparison  studies,  Groundwater 
movement,  Aquifer  contamination,  Sorption,  Ion 
exchange. 

Modeling  transport  of  reacting  solutes  in  porous 
media  often  requires  a  choice  between  models 
based  on  the  local  equilibrium  assumption  (LEA) 
and  models  involving  reaction  kinetics.  Direct 
comparison  of  the  mathematical  formulations  for 
these  two  types  of  transport  models  can  aid  in  this 
choice.  For  cases  of  transport  affected  by  surface 
reaction,  such  a  comparison  is  made  possible  by  a 
new  derivation  procedure.  This  procedure  yields  a 
kinetics-based  formulation  that  is  the  sum  of  the 
LEA  formulation  and  one  or  more  kinetically  in- 
fluenced terms.  The  dimensionless  form  of  the  new 
kinetics-based  formulation  facilitates  identification 
of  critical  parameter  groupings  which  control  the 
approach  to  transport  behavior  consistent  with 
LEA  model  predictions.  Results  of  numerical  ex- 
periments demonstrate  that  criteria  for  LEA  appli- 
cability can  be  expressed  conveniently  in  terms  of 
these  parameter  groupings.  The  derivation  proce- 
dure is  demonstrated  for  examples  of  surface  reac- 
tions including  first-order  reversible  sorption, 
Langmuir-type  kinetics  and  binary,  homovalent 
ion  exchange.  (Author's  abstract) 
W87-07474 


STOCHASTIC  THEORY  OF  FIELD-SCALE 
FICKIAN  DISPERSION  IN  ANISOTROPIC 
POROUS  MEDIA, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 
Water  Resources. 

S.  P.  Neuman,  C.  L.  Winter,  and  C.  M.  Newman. 
Water  Resources  Research  WRERAQ,  Vol.   23, 
No.  3,  p  453^66,  March  1987.  6  fig,  38  ref,  append. 
NRC  Contract  NRC-04-78-275. 

Descriptors:  *Fickian  dispersion,  *Porous  media, 
^Permeability  coefficients,  *Dispersion,  *Dilution, 
•Path  of  pollutants,  'Groundwater  movement, 
•Hydraulic  conductivity,  *Dispersivity,  Eigenva- 
lues, Velocity,  Convection,  Anisotropy. 

A  three-dimensional  theory  is  described  for  field- 
scale  Fickian  dispersion  in  anisotropic  porous 
media  due  to  the  spatial  variability  of  hydraulic 
conductivities.  It  leads  to  results  which  differ  in 
important  ways  from  earlier  theoretical  conclu- 
sions about  dispersion  in  anisotropic  media.  The 


dispersion  tensor  D  is  expressed  as  the  sum  of  a 
local  component  d  and  a  field-scale  component 
Delta.  The  local  component  is  assumed  to  be  inde- 
pendent of  velocity  its  principal  terms  are  taken  to 
act  parallel  and  normal  to  the  mean  velocity  vector 
mu.  The  field-scale  component  is  written  as  alpha 
mu,  where  alpha  is  a  dispersivity  tensor  and  mu  = 
mu.  It  is  shown  that  at  large  peclet  numbers  P.  the 
dispersivity  tensor  reduces  to  a  single  principal 
component  parallel  to  the  mean  velocity,  regard- 
less of  how  mu  is  oriented.  This  result,  valid  for 
arbitrary  covariance  functions  of  log-hydraulic 
conductivity,  differs  from  that  of  L.  W.  Gelhar  and 
C.  L.  Axness  ,  according  to  whom  the  asymptotic 
dispersivity  tensor  may  possess  more  than  one  non- 
zero eigen  value.  They  calculate  the  direction  of 
the  largest  principal  dispersivity  to  be  offset  from 
the  mean  velocity  toward  the  direction  of  least 
spatial  correlation.  It  is  shown  that  this  principal 
dispersivity  is  offset  in  the  opposite  direction  at 
small  and  intermediate  Peclet  numbers  but  rotates 
toward  the  mean  velocity  as  P  increases.  The 
largest  eigen  value  is  constant  and  dominated  by 
field-scale  velocity  fluctuations  at  large  P  values. 
The  other  two  eigen  values  diminish  asymptotical- 
ly in  proportion  to  1/P  and  are  controlled  by  d  as 
well  as  by  field-scale  differential  convection.  It  is 
shown  that  at  low  P  values  all  three  principal 
dispersivities  are  proportional  to  P  and  thus  Delta 
is  proportional  to  mu  squared.  When  the  mean 
velocity  is  inclined  to  the  axes  of  anisotropy,  the 
eigen  values  of  Delta  are  neither  parallel  nor 
normal  to  mu.  However,  since  D  is  dominated  by 
d  at  small  Peclet  numbers,  the  principal  dispersion 
coefficients  are  asymptotically  parallel  and  normal 
to  the  mean  velocity  just  like  when  P  is  large;  their 
maximum  deviation  from  these  directions  occurs  at 
intermediate  P  values.  (Author's  abstract) 
W87-07475 


CHANNEL  MODEL  OF  FLOW  THROUGH 
FRACTURED  MEDIA, 

California    Univ.,    Berkeley.    Lawrence    Berkeley 

Lab. 

Y.  W.  Tsang,  and  C.  F.  Tsang. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.    3,   p  467-479,   March    1987.    15   fig,   36  ref. 

Descriptors:  *Model  studies,  'Fractured  media, 
•Flow,  *Solute  transport,  *Path  of  pollutants, 
•Nuclear  wastes,  *Radioactive  wastes.  'Channels, 
•Tracers,  'Groundwater  movement,  Apertures, 
Breakthrough,  Calibrations,  Prediction,  Stress,  Re- 
views. 

On  the  basis  of  a  review  of  recent  theoretical  and 
experimental  studies  of  flow  through  fractured 
rocks,  the  fluid  flow  and  solute  transport  in  a  tight 
fractured  medium  in  terms  of  flow  through  chan- 
nels of  variable  aper  jre  were  studied.  The  chan- 
nels are  characterized  by  an  aperture  density  distri- 
bution and  a  spatial  correlation  length.  Aperture 
profiles  along  the  channels  are  statistically  generat- 
ed and  compared  to  laboratory  measurements  of 
fracture  surfaces.  Calculated  tracer  transport  be- 
tween two  points  in  the  fractured  media  is  by  way 
of  a  number  of  such  channels.  Tracer  break- 
through curves  display  features  that  correspond 
well  with  recent  data  which  lend  support  to  the 
validity  of  the  model.  Calculated  pressure  profiles 
along  the  channels  suggest  possible  measurements 
that  may  be  useful  in  identifying  the  geometrical 
characteristics  of  the  channels.  Finally,  predictions 
were  made  for  tracer  breakthrough  curves  in  the 
case  of  single  fractures  under  various  degrees  of 
normal  stress.  These  suggest  possible  laboratory 
experiments  which  may  be  performed  to  validate 
this  conceptual  model.  (Author's  abstract) 
W87-07476 


LAGRANGIAN   MODEL   OF   NITROGEN    KI- 
NETICS LN  THE  CHATTAHOOCHEE  RIVER, 

Geological   Survey,   Richmond,   VA.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W87-07491 


TREATMENT    REQUIREMENTS    FOR    ACID 
DRAINAGE  FROM  COAL  STORAGE  HEAPS, 

SRI  International,  Menlo  Park,  CA. 


Sources  Of  Pollution — Group  5B 

For   primary   bibliographic   entry   see   Field   5G. 
W87-07493 


AEROSOLS  IN  POLLUTED  VERSUS  NON- 
POLLUTED  AIR  MASSES:  LONG-RANGE 
TRANSPORT  AND  EFFECTS  ON  CLOUDS, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Boulder,  CO.  Environmental  Research  Labs. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-07508 


CALCULATION  OF  FLOW  AND  POLLUTANT 
DISPERSION  IN  MEANDERING  CHANNELS, 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 

dromechanik. 

A.  O.  Demuren,  and  W.  Rodi. 

Journal  of  Fluid  Mechanics  JFLSA7,  Vol.  172,  p 

63-92,  November  1986.  13  fig,  1  tab,  57  ref. 

Descriptors:  'Meanders,  'Channel  flow,  'Disper- 
sion, 'Path  of  pollutants,  'Mathematical  models, 
•Momentum  equation,  'Flow  characteristics, 
•Model  studies,  Channels,  Flow,  Mathematical 
analysis,  Model  testing,  Turbulent  flow,  Eddies, 
Water  currents,  Fluid  mechanics.  Stress. 

A  mathematical  model  for  flow  and  pollutant 
spreading  in  meandering  channels  is  presented 
which  takes  full  account  of  the  three-dimensiona- 
lity of  the  flow  and  pollutant  concentration  fields. 
This  model  is  based  on  the  solution  of  the  momen- 
tum equations  governing  the  flow  in  the  lateral, 
vertical,  and  longitudinal  directions  with  a  three- 
dimensional  numerical  procedure  together  with  the 
continuity  equation.  Calculation  of  the  turbulent 
stresses  appearing  in  the  momentum  equations 
takes  streamline  curvature  effects  into  account. 
The  pollutant  concentration  field  is  subsequently 
obtained  from  a  solution  to  its  transport  equation. 
The  model  is  tested  in  three  different  meander 
situations  for  which  velocity  and  concentration 
measurements  are  available  from  the  literature;  de- 
tailed comparisons  of  the  velocity  and  concentra- 
tion fields  show  generally  good  agreement.  The 
effect  of  streamline  curvature  on  the  turbulent 
mass  fluxes  was  found  to  be  important  only  in  the 
narrow  channel  with  a  smooth  bed.  Bed-generated 
turbulence  appears  to  overrule  this  in  the  other 
two  cases  of  a  wide  channel  with  a  smooth  bed  and 
a  narrow  channel  with  a  rough  bed.  The  flow^ 
patterns  show  the  presence  of  a  single  large  eddy 
at  most  cross-sections  in  these  cases,  whereas  the 
predictions  indicate  the  presence  of  usually  more 
than  one  eddy  in  the  former  case.  (Author's  ab- 
stract) 
W87-07548 


AGRICULTURAL  CHEMICALS  AND  HEAVY 
METALS  LN  UPLAND  SOILS  AND  VALLEY 
ALLUVIUMS  OF  THE  LITTLE  WASHITA 
RIVER  BASIN, 

Agricultural     Research     Service,     Durant,     OK. 

Water  Quality  and  Watershed  Research  Lab. 

S.  J.  Smith,  J.  R.  McHenry,  R.  G.  Menzel.  and  N. 

H.  Welch. 

Journal  of  Soil  and  Water  Conservation  JWSCA3, 

Vol.    41,    No.    5,   p   333-336,    September-October 

1986.  3  fig,  2  tab,  12  ref. 

Descriptors:  *Agricultural  chemicals.  'Heavy 
metals,  'Soil  types,  'Valleys,  'Alluvium,  'Little 
Washita  River  Basin,  'Path  of  pollutants.  'Oklaho- 
ma, Sediments,  Nutrients,  Agricultural  watersheds, 
Acidity,  Pesticide  residues.  Soil  properties,  Particle 
size,  Sedimentation,  Fallout,  Water  pollution 
souices,  Nutrient  removal,  Sediment  sorting,  Con- 
servation, Soil  conservation. 

Because  of  concern  about  agricultural  chemicals 
and  heavy  metal  accumulation  in  valley  alluvium 
within  a  large  agricultural  river  basin,  about  54,000 
hectares  of  alluvial  cross-section  deposits  in  the 
Little  Washita  River  Basin  (southeastern  Oklaho- 
ma) were  sampled  and  compared  to  associated 
upland  soil  materials.  Parameters  measured  includ- 
ed plant  nutrients  (N,  P,  K),  soil  reaction  (pH), 
pesticides  (organochlorides,  organophosphates. 
and  phenoxys),  heavy  metals  (As,  Cd,  Pb,  Th,  and 
U),  particle-size  distribution,  and  fallout  Cs-137  (to 
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estimate  sediment  deposition).  Plant  nutrient  con- 
tents (except  for  K)  tended  to  be  lower  in  the 
alluvial  deposits  than  in  the  soils.  Differences  in  pH 
were  minor.  No  problems  with  pesticide  residues 
were  evident.  The  low  and/or  uniform  heavy 
metal  contents  indicated  no  lingering,  deleterious 
impact  from  mining  or  industrial  activities.  Particle 
size  and  Cs-137  data  indicated  a  preferential  sort- 
ing and  deposition  of  sediment  materials,  with  the 
fines  moving  farther  downstream.  Generally,  re- 
sults indicated  a  decreasing  removal  of  plant  nutri- 
ents and  other  chemicals  from  the  upland  soils 
during  a  recent  five-year  period  with  improved  soil 
conservation  practices.  (Author's  abstract) 
W87-07562 


BIOLOGICAL  HALF-LIFE,  ORGAN  DISTRI- 
BUTION AND  EXCRETION  OF  125I-LA- 
BELLED  TOXIC  PEPTIDE  FROM  THE  BLUE- 
GREEN  ALGA  MICROCYSTIS  AERUGINOSA, 

New  England  Univ.,  Armidale  (Australia).  Dept. 
of  Biochemistry,  Microbiology  and  Nutrition. 
I.  R.  Falconer,  T.  Buckley,  and  M.  T.  C. 
Runnegar.  . 

Australian  Journal  of  Biological  Sciences 
AJBSAM,  Vol.  39,  No.  1,  p  17-21,  1986.  1  fig,  2 
tab,  1 3  ref. 

Descriptors:  "Algal  toxins,  'Peptides,  'Cyano- 
phyta,  *Bioaccumulation,  "Tissue  analysis,  'Mi- 
crocystis, 'Isotopic  tracers,  Toxins,  Algae,  Accu- 
mulation, Water  pollution,  Water  pollution  effects, 
Public  health,  Tracers,  Blood,  Liver,  Kidneys, 
Urine,  Excretion,  Lakes. 

Microcystis  aeruginosa,  a  bloom-forming  cyano- 
bacterium  common  in  fresh-water  lakes,  contains  a 
potent  hepatotoxin  which,  when  purified,  has  been 
shown  to  be  a  heptapeptide  of  molecular  weight 
1019.  The  toxin  was  iodinated  with  1251  using  the 
lactoperoxidase  method.  The  labelled  toxin  was 
administered  intravenously  to  adult  female  rats, 
and  the  half-life  and  organ  distribution  measured. 
The  blood  half-life  after  redistribution  into  extra- 
cellular pools  was  42  min.  The  liver  and  kidneys 
showed  accumulation  of  21.7  +  or  -  1.1  and  5.6  + 
or  -  0.2%  of  the  dose,  respectively,  after  30  mm. 
Little  accumulation  was  observed  in  other  organs 
and  tissues.  Small  intestinal  contents  and  urine 
contained  9.4  +  or  -  6.1  and  2.9  +  or  -  1.2%  of  the 
dose,  respectively,  after  120  min.  It  was  concluded 
that  the  liver  is  the  main  target  organ  for  both 
accumulation  and  excretion  of  the  toxin.  (Author's 
abstract) 
W87-07567 

QUANTITATIVE  STUDY  OF  THE  RETENTION 
OF  RADIOACTIVELY  LABELED  E.  COLI  BY 
THE  FRESHWATER  SPONGE  EPHYDATIA 
FLUVIATILIS, 

Universite  Libre  de  Bruxelles  (Belgium).  Lab.  de 

Biologie  Animale  et  Cellulaire. 

P.  Willenz,  B.  Vray,  M.-P.  Maillard,  and  G.  Van 

de  Vyver. 

Physiological  Zoology  PHZOA9,  Vol.  59,  No.  5,  p 

495-504,  September-October,   1986.  8  fig,  65  ref. 

Descriptors:  *Bioaccumulation,  'Radioactive  trac- 
ers, 'Eschirichia  coli,  'Ephydatia,  'Retention, 
•Particulate  matter,  'Sponges,  Bacteria,  Tracers, 
Ecology,  Aquatic  animals,  Aquatic  bacteria, 
Aquatic  life,  Aquatic  habitats,  Aquatic  environ- 
ment, Habitats,  Environment,  Food  habits. 

Young  Ephydatia  fluviatilis  raised  in  vitro  were 
provided  with  E.  coli  grown  in  the  presence  of 
3H-labeled  thymidine  to  quantify  the  amount  of 
bacteria  retained  by  sponges.  The  maximal  reten- 
tion capacity  was  reached  after  15-24  hours  and 
was  followed  by  a  loss  of  radioactivity  at  a  steady 
rate.  The  nonspecific  adhesion  of  bacteria  to  the 
substratum  remained  close  to  10%  for  15  hours  and 
increased  to  as  much  as  43%  by  24-48  hours. 
Sponges  provided  repeatedly  with  bacteria  showed 
a  higher  retention  capacity,  suggesting  the  efficien- 
cy of  the  bacterial  nutrition.  Transmission  electron 
microscopy  and  scanning  electron  microscopy 
showed  that,  after  a  preliminary  adhesion  to  the 
choanocytes  and  exopinacocytes,  bacteria  were  en- 
gulfed in  individual  phagosomes,  which  later  fused 
together.  This  quantitative  method  should  prove 


useful  for  further  studies  of  the  retention  of  any 
particulate  matter  by  sponges.  (Author's  abstract) 
W87-07568 


CHEMICAL  RESPONSE  OF  SOIL  LEACHATE 
TO  ALTERNATIVE  APPROACHES  TO  EXPER- 
IMENTAL ACIDIFICATION, 

Maine  Univ.  at  Orono.  Dept.  of  Plant  and  Soil 
Sciences. 

I.  J.  Fernandez,  and  P.  A.  Kosian. 
Communications  in  Soil  Science  and  Plant  Analy- 
sis CSOSA2,  Vol.  17,  No.  9,  p  953-973,  1986.  1  fig, 
5  tab,  14  ref.  EPA  Contract  CR812093010. 

Descriptors:  'Leachates,  'Soil  solution,  'Acidifi- 
cation, 'Acidic  soils,  'Simulated  rainfall,  'Model 
testing,  'Microcosm  studies,  'Acid  rain,  'Soil 
chemistry,  Soil  types,  Profiles,  Soil  profiles,  Model 
studies,  Rainfall,  Forest  soils,  Computer  models, 
Sulfur,  Acidity,  Hydrogen  ion  concentration. 

One  approach  to  evaluating  computer  models  that 
predict  terrestrial-aquatic  ecosystem  response  to 
acid  deposition  is  the  experimental  acidification  of 
soils.  Using  a  soil  microcosm  experimental  ap- 
proach, comparisons  between  simulated  acid  rain 
(i.e.,  dilute  H2S04),  dry  NH4N03,  and  prilled 
reduced  S  were  made  for  suitability  for  large-scale 
field  experiments.  Soil  microcosms  consisting  of 
reconstructed  soil  profiles  received  a  background 
simulated  throughfall  dosing  over  a  six-month 
period.  Results  indicated  that  simulated  through- 
fall,  applied  at  twice  the  ambient  rate,  acidified  soil 
leachates  approximately  0.5  pH  units  over  the 
treatment  period.  There  was  also  an  apparent  re- 
lease of  base  cations  as  well  as  Fe  and  Al.  Very 
little  of  the  prilled  S  dissolved,  and  the  simulated 
acid  rain  treatment  did  not  have  significant  effects 
on  leachate  chemistry.  This  study  supports  the 
notion  that  N  amendments  should  also  be  consid- 
ered as  useful  experimental  acidification  treat- 
ments. It  is  suggested  that  future  concerns  for 
aquatic  acidification  effects  may  very  well  focus 
on  the  rising  rate  of  N  emissions  and  deposition. 
(Author's  abstract) 
W87-07572 


NEUTRALIZATION  OY  ACIDIC  BROOK- 
WATER  USING  A  SMKI.L-SAMJ  FILTER  OK 
SEA-WATER:  EFFECTS  ON  EGGS,  A  LEVINS 
AND  SMOLTS  OF  SALMONIDS, 

Direktoratet   for  Vilt  og  Ferskvannsfisk,  Trond- 

heim  (Norway).  Fish  Research  Div 

For   primary   bibliographic   entry   see   Field    5G. 
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MODELLING  OIL  MOVEMENTS  FROM  THE 
KURDISTAN  SPILL  IN  CABOT  STRAIT,  NOVA 
SCOTIA, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia). 

R.  W.  Trites,  D.  J.  Lawrence,  and  J.  H. 

Vandermeulen. 

Atmosphere-Ocean  ATOCDA,  Vol.  24,  No.  3,  p 

253-264,  September  1986.  5  fig,  1  tab,  25  ref. 

Descriptors:  'Nova  Scotia,  'Model  studies,  'Oil 
spills,  'Cabot  Strait,  'Path  of  pollutants,  'Water 
pollution,  'Marine  environment,  Environment,  Oil, 
Straits,  Ice,  Wind,  Weather,  Oceanography,  Water 
currents,  Prediction,  Error  analysis,  Mathematical 
analysis. 

The  spill  of  Bunker-C  oil  from  the  tanker  Kurdis- 
tan into  the  waters  and  ice  of  the  Cabot  Strait  in 
March  1979  provided  an  opportunity  to  develop 
and  test  a  relatively  simple  oil  movement  and 
spread  model.  Model  development  was  facilitated 
by  wind  and  air  pressure  observations  throughout 
the  period,  archived  oceanographic  and  meteoro- 
logical data,  and  a  better  than  usual  oil  sighting 
data  base  in  the  weeks  following  the  accident.  A 
model  that  provided  a  good  fit  with  the  oil  sight- 
ings over  a  30-day  period  following  the  spill  uti- 
lizes a  vector  addition  of  the  residual  circulation 
and  3%  of  the  wind,  combined  with  radially  sym- 
metric lateral  diffusion  determined  graphically 
using  rate  constants  taken  from  the  published  liter- 
ature. An  error  estimate  for  the  modelled  move- 
ment and  spread  of  the  oil  is  also  presented.  Al- 
though a  small  quantity  of  oil  became  mixed  with 
the  ice  moving  out  of  the  Gulf  of  St.  Lawrence, 
the  bulk  remained  in  open  water.  Over  the  30-day 
period  following  the  spill,  four  wind  events  were 
found  to  be  of  paramount  importance  in  determin- 
ing the  oil  movement,  with  residual  circulation 
playing  only  a  secondary  role.  (Author's  abstract) 
W87-07592 


WATER-SALINITY-PRODUCTION 
TIONS, 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

For  primary  bibliographic  entry  see  Field  3C. 
W87-06668 


EFFECTS  OF  SUSPENDED  SOLIDS  ON  THE 
ACUTE  TOXICITY  OF  ZINC  TO  DAPHMA 
MAGNA  AND  PIMEPHALES  PROMELAS, 

Johns  Hopkins  Univ.,  Laurel,  MD.  Applied  Phys- 
ics Lab. 

W.  S.  Hall,  K  L.  Dickson,  F.  Y.  Saleh,  J.  H. 
Rodgers,  and  D.  Wilcox. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
6,  p  913-920,  December  1986.  7  fig,  3  tab,  22  ref. 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
'Daphnia,  'Suspended  solids,  'Minnows,  Sorption, 
Water  chemistry,  Alkalinity,  Water  quality  stand- 
ards. 

Current  procedures  for  setting  site-specific  water 
quality  criteria  consider  abiotic  and  biotic  factors. 
Suspended  solids  were  shown  to  be  important  in 
reducing  zinc  toxicity  to  water  column  organisms. 
At  zinc  concentrations  of  1  mg/L  in  solutions  with 
<  100  mg/L  of  all  suspended  solids  tested,  zinc 
toxicity  to  D.  magna  was  reduced.  Sorption  of  zinc 
to  suspended  solids  and/or  changes  in  water  chem- 
istry due  to  the  addition  of  suspended  solids  appear 
to  have  been  the  factors  causing  reductions  in  zinc 
toxicity  to  D.  magna.  Only  suspended  solids  levels 
of  483-734  mg/L  of  a  type  that  increased  total 
alkalinity,  total  hardness,  and  total  dissolved 
carbon  clearly  reduced  the  toxicity  of  20  mg/L 
zinc  to  P.  promelas.  The  toxic  form  of  zinc  to  these 
organisms  appears  to  reside  in  the  aqueous  phase. 
Characteristics  of  suspended  solids  did  not  influ- 
ence the  partition  coefficient  of  zinc  in  sorption 
experiments  of  <  or  =  96  h.  The  slopes  of  dose- 
response  curves  proved  to  be  useful  for  assessing 
the  potential  of  an  organism  to  respond  to  changes 
in  aqueous  phase  zinc  concentrations,  and  may  be  a 
useful  biological  parameter  when  considering  site- 
specific  water  quality  criteria  for  chemicals.  (Au- 
thor's abstract) 
W87-06684 


MARBLE  WEATHERING  AND  AIR  POLLU- 
TION IN  PHILADELPHIA, 

Delaware  Univ.,   Newark.   Dept.   of  Geography. 
J.  J.  Feddema,  and  T.  C.  Meierding. 
Atmospheric  Environment  ATENBP,  Vol.  21,  No. 
1,  p  143-157,  January  1987.  14  fig,  2  tab,  38  ref. 

Descriptors:  'Philadelphia,  'Air  pollution  effects, 
'Marble,  'Weathering,  'Tombstones,  'Acid  rain, 
Urban  areas,  Sulfur  dioxide,  Scavenging,  Exfolia- 
tion, Air  quality. 

Maps  of  damage  to  marble  tombstones  in  the  urban 
region  of  Philadelphia  demonstrate  a  close  spatial 
correspondence  with  airborne  pollutant  concentra- 
tions. Mean  recession  rates  on  upper  tombstone 
faces  are  an  order  of  magnitude  greater  (3.5  mm/ 
(100a))  in  the  center  of  the  city  than  they  are  20 
km  away  in  the  suburbs  and  countryside  (<0.5 
■mm/(100a)).  Not  only  are  more  pollutants  emitted 
in  the  city,  but  they  are  also  concentrated  in  the 
city  center  by  centripetal  air  movement  into  the 
urban  heat  island.  Gaseous  S02  appears  to  be  the 
most  damaging  pollutant,  as  is  shown  by  the  pres- 
ence of  gypsum  in  urban  stones.  Although  rainfall 
is  important  in  removing  sulfate  reaction  products, 
anthropogenically-induced  acid  rain  has  only  a 
minor  role  in  marble  deterioration.  High  urban 
S02  concentrations  cause  sufficient  gypsum  accu- 
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mutation  within  the  stones  to  exfoliate  the  durable 
surface  layer.  Old  photos  of  tombstones  in  central 
Philadelphia  cemeteries  show  that  exfoliation 
greatly  accelerated  between  1930  and  1960,  con- 
current with  increases  in  S02  levels.  Recent  im- 
provements in  air  quality  are  likely  to  have  slowed 
stone  deterioration.  (Author's  abstract) 
W87-06746 


MICROBIOLOGICAL  ASPECTS  OF  FISH 
GROWN  IN  TREATED  WASTEWATER, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Sherman 

Center  for  Research  in  Environmental  and  Water 

Resources  Engineering. 

N.  Buras,  L.  Duek,  S.  Niv,  B.  Hepher,  and  E. 

Sandbank. 

Water  Research  WATRAG,  Vol.  21,  No.  1,  p  1- 

10,  January  1987.  3  fig,  1 1  tab,  34  ref. 

Descriptors:  'Water  pollution  effects,  'Impaired 
water  use,  'Treated  wastewater,  'Fish  physiology, 
•Carp,  Population  exposure,  Bacteria,  Tissue  anal- 
ysis, Ponds,  Growth,  Coliforms,  Bioindicators,  Es- 
cherichia coli. 

Tilapia,  common  carp  and  silver  carp  were  reared 
in  treated  domestic  wastewater.  The  most  sensitive 
to  this  environment  was  the  silver  carp,  followed 
by  common  carp  and  tilapia.  In  healthy  clean  fish, 
bacteria  were  not  found  in  the  blood  or  the  mus- 
cles. They  were  present  in  small  numbers  in  vari- 
ous organs  and  in  concentrations  of  1000000  - 
10000000/g  in  the  digestive  tract  content.  In  fish 
exposed  to  treated  wastewater  for  the  entire  grow- 
ing period,  bacteria  were  found  in  the  muscles. 
The  number  of  bacteria  recovered  from  various 
organs  ranged  between  10000  -  1000000/g  and 
their  concentration  in  the  digestive  tract  content 
was  10  to  the  8th  power  to  10  to  the  9th  power/g. 
The  number  of  bacteria  in  the  pond  water  deter- 
mined the  presence  and  concentration  of  bacteria 
in  the  fish.  The  number  of  bacteria  that  caused 
their  appearance  in  the  muscles  of  fish  has  been 
named  the  'threshold  concentration'.  Considering 
the  public  health  aspects,  fish  can  be  reared  in 
treated  wastewater  provided  the  bacteriological 
quality  of  the  water  is  compatible  with  the  'thresh- 
old concentration'  levels  of  the  fish  grown  in  the 
ponds.  The  suitability  of  E.  coli  (fecal  coliform 
bacteria)  as  indicators  for  the  bacteriological  qual- 
ity of  fish  grown  in  wastewater-fed  ponds  is  exam- 
ined. (Author's  abstract) 
W87-06748 


EUTROPHICATION  OF  A  COASTAL  DUNE 
AREA  BY  ARTIFICIAL  INFILTRATION, 

Leiden   Rijksuniversiteit   (Netherlands).   Dept.   of 

Environmental  Biology. 

H.  W.  J.  van  Dijk,  and  W.  T.  de  Groot. 

Water  Research  WATRAG,  Vol.  21,  No   1   p  11- 

18,  January  1987.  8  fig,  14  ref. 

Descriptors:  'Dunes,  'Coastal  dunes,  'Nether- 
lands, 'Eutrophication,  'Artificial  infiltration,  'In- 
filtration, 'Groundwater,  'Aquifers,  Nutrients, 
Aquatic  plants,  Tracers,  Dispersion,   Desorption. 

In  their  natural  state,  the  Dutch  coastal  dunes  are 
an  ohgotrophic  to  mesotrophic  environment.  Orth- 
ophosphate  concentrations,  for  instance,  are  typi- 
cally below  0.1  mg  P04/L  in  the  phreatic  ground 
water.  This  low  nutrient  profile  is  overlain  by  an 
intricate  pattern  of  gradients  of  other  abiotic  fac- 
tors, giving  rise  to  an  extremely  diverse  vegetation, 
among  which  many  rare  plant  species  can  be 
found.  In  the  Dutch  coastal  dunes,  an  originally 
nutrient-poor  biotope,  eutropic  river  water  is  infil- 
trated for  public  water  supply  purposes.  Changes 
in  the  vegetation  reflect  this  additional  supply  of 
nutrients,  up  to  distances  of  hundreds  of  metres 
from  infiltration  ponds.  The  penetration  of  potassi- 
um, nitrate  and  phosphate  into  the  upper  aquifer 
was  analysed.  Tracers  were  used  to  separate  non- 
conservative  processes  from  physical  transport, 
eg.  hydrodynamic  macro-dispersion.  Potassium 
was  shown  to  spread  far  through  the  dune  ecosys- 
tem. Desorption  of  phosphate  was  observed  in  the 
vicinity  of  infiltration  ponds.  Nitrogen  concentra- 
tions tend  to  be  dominated  by  local  biological 
sources.  (Alexander-PTT) 
W87-06749 


APPLICATION  OF  A  STRATEGY  TO  REDUCE 
ENTRAINMENT  MORTALITY, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

A.  E.  Steen,  and  J.  R.  Schubel. 

Journal         of        Environmental         Management 

JEVMAW,  Vol.  23,  No.   3,  p  215-228,  October 

1986.  6  fig,  2  tab,  24  ref. 

Descriptors:  'Entrapment,  'Mortality,  'Tempera- 
ture effects,  'Water  temperature,  'Powerplants, 
'Cooling  water,  'Thermal  stress,  'Thermal  pollu- 
tion effects,  Environmental  protection,  Resources 
management,  Electric  powerplants,  Potomac 
River,  Larvae,  Temperature,  Lethal  limit,  Fish, 
Regression  analysis. 

Regulatory  agencies  have  often  required  power 
plants  to  operate  at  low  excess  temperatures 
(deltaT)  because  thermal  stresses  are  believed  to  be 
the  primary  cause  of  mortality  to  organisms  en- 
trained by  the  once-through  cooling  systems  of 
electric  generating  stations.  This  practice  results  in 
the  use  of  large  volumes  of  cooling  water  to 
achieve  the  mandated  low  excess  temperatures. 
Operation  of  power  plants  below  upper  tolerable 
temperatures  results  in  the  entrainment  of  unneces- 
sarily high  numbers  of  organisms,  and  may  cause  a 
higher  total  mortality  rate  than  would  result  from 
operating  the  power  plant  at  higher  temperatures 
and  using  a  lower  volume  of  cooling  water.  Vari- 
ations in  cooling  water  flow  resulting  from 
changes  in  the  number  or  capacity  of  circulating 
pumps  in  operation  alter  the  number  of  organisms 
entrained,  the  magnitude  of  the  deltaT,  and,  as  a 
result,  the  mortality  rate  of  entrained  organisms.  It 
has  become  accepted  scientific  practice  to  calcu- 
late safe  levels  of  toxics,  including  thermal  stress. 
Procedures  to  determine  the  temperature  and  cool- 
ing water  flow  characteristics  which  minimize  en- 
trainment mortality  were  developed  and  applied. 
The  operating  conditions  of  a  power  plant  on  the 
Potomac  River  were  examined  as  a  case-study  to 
determine  whether  the  plant  was  operating  at, 
below,  or  above  a  maximum  tolerable  deltaT.  This 
method  may  be  applied  to  power  plants  to  deter- 
mine if  entrainment  mortality  due  to  thermal  ef- 
fects may  occur  and  what  alterations  in  cooling 
water  flow  would  minimize  entrainment  mortality 
to  selected  representative  important  species.  (Au- 
thor's abstract) 
W87-06786 


CONSEQUENCES  ASSOCIATED  WITH  A 
CRUDE  PETROLEUM  LEAK  FROM  A  PIPE- 
LINE, 

Institut    National    de   la    Recherche    Scientifique, 

Sainte-Foy  (Quebec). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06787 


STATE  WATER  RESOURCES  RESEARCH  IN- 
STITUTE PROGRAM:  GROUND  WATER  RE- 
SEARCH, 

Geological  Survey,  Reston,  VA.  Office  of  Water 

Data  Coordination. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06852 


RMA    SOUTHERN    TIER    CONTAMINATION 
SURVEY, 

Dames  and  Moore,  Bethesda,  MD. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06854 


CONTRIBUTION  OF  THIOSULFATE  TO 
CHEMICAL  AND  BIOCHEMICAL  OXYGEN 
DEMAND  IN  OIL  SHALE  PROCESS 
WASTEWATER, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
A.  L.  Wong,  and  B.  W.  Mercer. 
IN:  Analysis  of  Waters  Associated  with  Alterna- 
tive Fuel  Production,  A  Symposium  sponsored  by 
ASTM  Committee  D-19  on  Water,  Pittsburgh, 
PA,  June  4-5,  1979.  1981.  p  56-67,  1  fig,  2  tab,  7  ref 
DOE  Contract  EY-76-C-06-1830. 

Descriptors:  'Thiosulfates,  'Process  water, 
'Chemical  oxygen  demand,  'Biochemical  oxygen 
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demand,  'Oil  shale,  'Industrial  wastewater, 
•Water  pollution  effects,  'Water  analysis,  Chemi- 
cal analysis,  Sulfur  bacteria,  Wastewater. 

Thiosulfate  accounted  for  a  significant  portion  of 
the  chemical  oxygen  demand  (COD)  (7-20%)  and 
the  biochemical  oxygen  demand  (BOD)  (14-41%) 
of  the  four  oil  shale  process  waters  studied.  Accu- 
rate measurement  of  the  thiosulfate  oxygen 
demand  of  retort  water  is  critical  in  assessing  its 
environmental  impacts  on  receiving  waters  and  in 
designing  biological  treatment  systems  to  treat  it. 
The  contribution  of  thiosulfate  to  the  COD  of  oil 
shale  retort  waters  can  be  accurately  measured  in  a 
standard  COD  test.  The  BOD  of  thiosulfate  in 
retort  water  is  more  difficult  to  determine  and  may 
require  the  development  of  a  special  thiosulfate- 
acclimated  seed.  Thiosulfate  recovery  of  a  known 
thiosulfate  spike  ranged  from  92-100%  in  the  COD 
test  and  from  54-1 19%  in  the  BOD  tests.  Consider- 
able variability  in  recovery  was  found  between  the 
process  waters  studied.  When  determining  the 
BOD  of  oil  shale  process  waters,  care  must  be 
taken  to  insure  that  there  is  a  viable  population  of 
thiosulfate-oxidizing  bacteria.  (See  also  W87- 
06871)  (Author's  abstract) 
W87-06876 


MUTAGENICITY  TESTING  OF  AQUEOUS 
MATERIALS  FROM  ALTERNATE  FUEL  PRO- 
DUCTION, 

Oak  Ridge  National  Lab.,  TN.  Biology  Div. 
T.  K.  Rao,  F.  W.  Larimer,  C.  E.  Nix,  and  J.  L. 
Epler. 

IN:  Analysis  of  Waters  Associated  with  Alterna- 
tive Fuel  Production,  A  Symposium  sponsored  by 
ASTM  Committee  D-19  on  Water,  Pittsburgh 
PA,  June  4-5,  1979.  1981.  p  68-75,  1  fig,  4  tab,  7  ref. 
EPA  IAG-D5-E681,  Interagency  Agreement  No 
40-516-75.,  and  DOE  Contract  W-7405-eng-26. 

Descriptors:  'Bioassay,  'Toxicity,  'Mutagenicity, 
'Fuel,  *Water  pollution  effects,  *Water  analysis, 
Oil  shale,  Ames  assay,  Chromatography,  Aquatic 
toxicology,  Effluents,  Comparison  studies. 

In  a  multidisciplinary  effort,  the  authors  attempt  to 
establish  a  database  for  toxicity  evaluation  of  a 
variety  of  aqueous  effluents  and  aqueous  extracts 
from  solid  wastes  from  fossil  fuels,  synthetic  fuels, 
and  shale  oil  derived  fuels.  In  genetic  toxicology 
testing,  short-term  mutagenicity  tests,  including 
bacterial,  fungal,  insect,  and  mammalian  cell  sys- 
tems, have  been  applied  in  a  comparative  sense  to 
exemplary  test  materials.  The  Salmonella  histidine 
reversion  assay  (Ames  test)  has  been  shown  to  be 
generally  applicable,  especially  when  utilized  with 
chemically  fractionated  materials.  Liquid-liquid  ex- 
traction and  column  chromatography  are  used  to 
separate  crude  test  materials  into  defined  fractions 
for  bioassay,  paralleled  by  chemical  analyses.  The 
test  materials  have  included  various  crude  oils  and 
product  waters  along  with  extracts  from  raw  shale 
and  processed  shale.  The  mutagenic  materials  were 
observed  and  quantitated.  Extrapolations  to  specif- 
ic compounds  and  to  the  overall  biological  hazard 
of  the  test  materials  are  in  progress.  Comparative 
studies  with  samples  from  existing  petroleum  tech- 
nologies and  fossil  fuel  processes  are  being  carried 
out.  (See  also  W87-06871)  (Author's  abstract) 
W87-06877 


VALIDATION  AND  PREDICTABILITY  OF 
LABORATORY  METHODS  FOR  ASSESSING 
THE  FATE  AND  EFFECTS  OF  CONTAMI- 
NANTS IN  AQUATIC  ECOSYSTEMS. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 

A  Symposium  Sponsored  by  The  American  Insti- 
tute of  Biology  and  The  Applied  and  Aquatic 
Section  of  the  Ecological  Society  of  America  and 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Grand  Forks,  North  Dakota, 
August  8,  1983.  Edited  by  T.P.  Boyle.  1985.  233  p. 

Descriptors:  *Symposium,  *Ecosystems,  *Path  of 
pollutants,  *Fate  of  pollutants,  *Water  pollution 
effects,  *Xenobiotic  chemicals,  Toxicity,  Environ- 
mental effects,  Aquatic  environment,  Ecological 
effects. 
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Group  5C— Effects  Of  Pollution 

The  assessment  of  the  fate  and  effect  of  xenobiotic 
chemicals  in  the  environment  has  evolved  over  the 
past  several  years  into  three  categories:  (1)  assess- 
ment of  the  effects  of  a  contaminant  at  the  orga- 
nism level  in  standardized  acute  and  chronic  tests; 
(2)  assessment  of  contaminants  at  the  population, 
community,  and  ecosystem  level  using  laboratory 
microcosms;  and  (3)  assessment  of  environmental 
exposure  and  fate  of  contaminants  using  mathemat- 
ical modeling  techniques.  There  have  been  increas- 
ing expressions  of  need  among  managers,  decision 
makers,  and  scientists  to  validate  and  establish  the 
limits  of  predictability  of  these  assessment  proce- 
dures The  term  validate,  in  the  sense  of  this  book, 
means  establishing  the  effectiveness  of  an  assess- 
ment procedure  by  substantiating  the  degree  ot 
accuracy.  This  implies  formulation  of  procedures 
for  comparison  of  laboratory  and  field  generated 
data   The  term  predictability  implies  determining 
the  ability  to  forecast  from  laboratory  results  to 
what  could  be  expected  in  a  real-world  situation. 
This  involves  specific  advice  to  users  of  laboratory 
data  as  to  the  level  of  confidence  and  limits  of 
extrapolation.  Establishing  the  validity  and  deter- 
mination of  the  predictability  of  assessment  proce- 
dures must  depend  on  specific  sets  of  hypotheses 
that  both  qualify  and  quantify:  (1)  the  set  of  envi- 
ronmental variables  that  are  critical  in  determining 
differences  in  exposures  and  response  of  organisms 
to  a  chemical  in  laboratory  and  field;  (2)  the  mag- 
nitude of  potential   indirect   effects;   and   (3)  the 
relative  sensitivity  of  organisms  in  the  laboratory 
and  field.  (See  also  W87-06913  thru  W87-06927) 
(Author's  abstract) 
W87-06912 

COMPARISON  OF  ENVIRONMENTAL 
EFFECT  AND  BIOTRANSFORMATION  OF 
TOXICANTS  ON  LABORATORY  MICRO- 
COSM AND  FIELD  MICROBIAL  COMMUNI- 
TIES, 

Louisiana  State  Univ.,  Baton  Rouge. 
R.  J.  Portier.  ... 

IN-  Validation  and  Predictability  of  Laboratory 
Methods  for  Assessing  the  Fate  and  Effects  of 
Contaminants  in  Aquatic  Ecosystems.  A  Symposi- 
um Sponsored  by  The  Amer.  Inst,  of  Biology, 
Ecological  Soc.  of  America,  and  ASTM  Commit- 
tee E047,  Grand  Forks,  North  Dakota,  August  8, 
1983  1985.  p  14-30,  3  fig,  4  tab,  17  ref.  NOAA 
Grant  NA  8 1  -  A  A-D-0046;  EPA  Grant  R-804976. 

Descriptors:  *Biodegradation,  *Laboratory  micro- 
cosms *Environmental  effects,  *Fate  of  pollutants, 
•Water  pollution  effects,  Toxicity,  Wetlands,  Mi- 
crobial density,  Phosphatase,  Dehydrogenase, 
Adenosine  triphosphate,  Simulation  analysis,  Hy- 
drogen ion  concentration,  Conductivity,  Salinity, 
Enzymes,  Statistical  analysis,  Population  exposure, 
Pesticides,  Organic  compounds. 

Measurements  of  microbial   density,   phosphatase 
and    dehydrogenase    activity,    adenosine    triphos- 
phate (ATP),  fluorescin  diacete  hydrolysis,  and  the 
mineralization  of  toxicant  parent  molecules  were 
evaluated  both  in  the  coastal  wetland  environment 
and   under  laboratory   microcosm   simulation   for 
different  pH/Eh,  salinity,  temperature,  and  sedi- 
ment/water interface  conditions.  The  combining  of 
microbial  and  enzymatic  approaches  with  environ- 
mental   correlations,    support    the    value    of    the 
benchtop  microcosm  as  an  analytical  tool.  Rates  of 
utilization  and  the  breakdown  of  product  genera- 
tion can  be  effectively  monitored.  Varying  rates  of 
utilization  and  biotransformation  of  two  dissimilar 
chemical    toxicants,    e.g.,    methyl    parathion    and 
Kepone,  can  be  discerned  within  the  microcosm. 
The  rapid  disappearance  of  methyl  parathion  coin- 
cides closely  with  field  results.  The  ATP  and  other 
enzymatic  tests  provide  sensitive  indications  of  ini- 
tial degradation  of  the  parent  compound,  and  can 
be  used  as  early  indices  for  fate  analysis.  Axenic 
flask  studies  have  confirmed  these  findings.  Con- 
trol microcosm  units  have  repeatedly  reflected  a 
microbial  biomass  comparable  with  that  found  in 
control  field  sites  and  have  also  exhibited  compara- 
ble microbial  density  and  specific  enzyme  levels. 
Exposed  microcosms,  statistically  identical  to  con- 
trol  units,  provided   reproducible  information  on 
initial  environmental  effects,  as  well  as  data  on  the 
environmental  fate  of  the  target  pesticides.  Vari- 
ations in  microbial  biomass,  microbial  density,  and 


specific  enzyme  level  responses  were  more  appar- 
ent and  precise  in  exposed  microcosms  than  in 
exposed  field  sites.  Comprehensive  statistical  anal- 
ysis of  all  parameters  analyzed  in  field  plots  pro- 
vided a  correlation  matrix  similar,  if  not  at  times 
identical,  to  comparable  multivariant  studies  of 
microcosm  parameters.  (See  also  W87-0691*!) 
(Lantz-PTT) 
W87-06914 

USE  OF  A  THREE-PHASE  MICROCOSM  FOR 
ANALYSIS  OF  CONTAMINANT  STRESS  ON 
AQUATIC  ECOSYSTEMS, 

Tennessee  Technological  Univ.,  Cookeville. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-06915 

COMPARISON  OF  LABORATORY  MICRO- 
COSMS AND  FIELD  RESPONSES  TO 
COPPER,  ,     ,  „  . 

Washington  Univ.,  Seattle.  School  of  Fisheries. 
M.  C.  Harrass,  and  F.  B.  Taub. 
IN:  Validation  and  Predictability  of  Laboratory 
Methods  for  Assessing  the  Fate  and  Effects  of 
Contaminants  in  Aquatic  Ecosystems.  A  Symposi- 
um Sponsored  by  The  Amer.  Inst,  of  Biology, 
Ecological  Soc.  of  America,  and  ASTM  Commit- 
tee E047  Grand  Forks,  North  Dakota,  August  8, 
1983  1985.  p  57-74,  10  fig,  47  ref.  FDA  Contracts 
223-80-2352  and  223-83-7000. 

Descriptors:  *Water  pollution  effects,  'Limnology, 
•Microcosms,  'Copper,  'Bioassay,  Algae,  Toxici- 
ty, Daphnia,  Ecosystems,  Pesticides,  Comparison 
studies. 

As  a  biological  model,  a  Standardized  Aquatic 
Microcosm  has  demonstrated  trophic  interactions 
and  community  recovery  after  pesticide  treatment. 
Daphnia  magna  were  temporarily  eliminated  by 
treatment  with  0.5  mg/L  copper,  leading  to 
changes  in  algal  and  rotifer  densities.  Algae  were 
severely  affected  by  treatment  with  2.0  mg/L 
copper,  demonstrating  altered  dominance  and  pro- 
ductivity. Recovery  of  treated  communities  after 
inactivation  or  isolation  of  active  toxicant  was 
demonstrated  by  populations  attaining  densities 
equivalent  to  control  communities.  Comparison 
with  published  studies  of  natural  communities 
treated  with  copper  indicates  that  similar  trophic 
interactions  have  often  been  demonstrated,  al- 
though field  studies  suggested  that  responses  are 
quite  variable.  (See  also  W87-06912)  (Author's  ab- 
stract) 
W87-06917 

EFFECTS  OF  ATRAZINE  ON  COMMUNITY 
LEVEL  RESPONSES  IN  TAUB  MICROCOSMS, 

Corvallis  Environmental  Research  Lab.,  OR. 
F.  S.  Stay,  D.  P.  Larsen,  A.  Katko,  and  C.  M. 
Rohm. 

IN-  Validation  and  Predictability  of  Laboratory 
Methods  for  Assessing  the  Fate  and  Effects  of 
Contaminants  in  Aquatic  Ecosystems.  A  Symposi- 
um Sponsored  by  The  Amer.  Inst,  of  Biology,  The 
Applied  and  Aquatic  Sect,  of  the  Ecological  Soc. 
of  America,  and  ASTM  Committee  E047,  Grand 
Forks,  North  Dakota,  August  8,  1983.  1985.  p  75- 
90,  7  fig,  2  tab,  29  ref. 

Descriptors:  *Atrazine,  *Taub  microcosms,  ♦Lim- 
nology, *Ecosystems,  *Water  pollution  effects, 
Environmental  effects,  Bioassay,  Toxicity,  Primary 
productivity,  Respiration,  Daphnia,  Aquatic  envi- 
ronment, Herbicides,  Population  exposure. 

As  part  of  a  study  to  evaluate  laboratory  toxicity 
tests  that  include  single  species  bioassays  and  mi- 
crocosms, community  level  responses  in  Taub  mi- 
crocosms exposed  to  atrazine  (60,  100,  200,  500, 
1000,  and  5000  micrograms/L),  a  commonly  used 
herbicide,  were  examined.  Measurements  of  com- 
munity metabolism  included  primary  productivity, 
community  respiration,  primary  production  effi- 
ciency, and  productivity/respiration  ratios.  These 
community  measurements  varied  in  their  sensitivi- 
ty to  atrazine.  Primary  production  efficiency  (pri- 
mary productivity  per  unit  chlorophyll)  appeared 
to  be  the  most  sensitive  measurement,  with  greatly 
reduced  efficiencies  occurring  throughout  the  ex- 


periment at  atrazine  exposures  of  60  micrograms/ 
L.  The  other  community  measures  appeared  to  be 
more  sensitive  to  atrazine  during  the  interval  when 
Daphnia  magna  populations  were  highest,  suggest- 
ing increased  pressure  by  D  magna  on  primary 
producers  increased  the  sensitivity  of  this  test 
system  to  atrazine.  All  community  metabolism 
measurements  of  the  microcosms  exposed  to 
higher  atrazine  concentrations  of  500,  1000,  and 
5000  micrograms/L  differed  from  controls 
throughout  the  experiment.  (See  also  W87-06912) 
(Author's  abstract) 
W87-06918 

EXPERIMENTAL  PONDS  FOR  EVALUATING 
BIOASSAY  PREDICTIONS, 

Kansas  Univ.,  Lawrence.  Experimental  and  Ap- 
plied Ecology  Program. 
F.  de  Noyelles,  and  W.  D.  Kettle. 
IN:  Validation  and  Predictability  of  Laboratory 
Methods  for  Assessing  the  Fate  and  Effects  of 
Contaminants  in  Aquatic  Ecosystems.  A  Symposi- 
um Sponsored  by  The  Amer.  Inst  of  Biology, 
Ecological  Soc.  of  America,  and  ASTM  Commit- 
tee E047,  Grand  Forks,  North  Dakota,  August  8, 
1983  1985.  p  91-103,  5  fig,  58  ref.  NSF  Grant  75- 
23389;  EPA  Contracts  R806641010  and 
CR808804010. 

Descriptors:  'Limnology,  'Bioindicators,  'Water 
pollution  effects,  'Experimental  ponds,  'Bioassay, 
'Environmental  effects,  Atrazine,  Hydrogen  ion 
concentration,  Herbicides,  Photosynthesis,  Com- 
parison studies,  Bioaccumulation. 

Experimental  pond  studies  were  used  to  demon- 
strate a  method  for  assessing  the  accuracy  of  labo- 
ratory and  in  situ  bioassays,  predicting  the  effects 
of  chemical  stress  on  phytoplankton.  A  short-term 
batch  bioassay,  using  changing  carbon  uptake  in 
photosynthesis,  predicted  an  immediate  (first  24  hr) 
effect  of  the  herbicide  atrazine  on  the  phytoplank- 
ton communities  in  experimental  ponds.  After 
adding  atrazine  to  the  ponds,  the  same  decreases  in 
carbon  uptake  were  observed,  but  the  appearance 
of  resistant  species  soon  occurred  which  could  not 
be  predicted  with  the  short-term  exposure  used  in 
the  bioassay.  From  another  experimental  pond 
study  a  longer-term,  continuous  flow  bioassay, 
using  changing  species  composition,  predicted  the 
effects  of  increased  nutrient,  and  altered  pH  condi- 
tions over  a  20-day  exposure.  With  these  same 
perturbations  applied  to  experimental  ponds,  the 
same  series  of  responses  were  observed.  Compari- 
son of  responses  in  the  experimental  ponds  with 
those  in  the  bioassays  was  also  used  to  demonstrate 
the  general  limits  of  applicability  for  each  bioassay. 
(See  also  W87-06912)  (Author's  abstract) 
W87-06919 

CALIBRATION  OF  LABORATORY  BIOAS- 
SAYS WITH  RESULTS  FROM  MICROCOSMS 
AND  PONDS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

J.  M.  Giddings,  and  P.  J.  Franco. 
IN-  Validation  and  Predictability  of  Laboratory 
Methods  for  Assessing  the  Fate  and  Effects  ot 
Contaminants  in  Aquatic  Ecosystems.  A  Symposi- 
um Sponsored  by  The  Amer.  Inst,  of  Biology, 
Ecological  Soc.  of  America,  and  ASTM  Commit- 
tee E047,  Grand  Forks,  North  Dakota,  August  8^ 
1983  1985.  p  104-119,  3  fig,  5  tab,  32  ref.  DOE 
Contract  DE-AC05-84OR21400. 

Descriptors:  'Biaossay,  'Limnology,  'Water  pol- 
lution effects,  'Ponds,  'Microcosms,  Organic  com- 
pounds, Phenols,  Hydrocarbons,  Daphnia,  Zoo- 
plankton,  Lethal  limit,  Model  studies,  Comparison 
studies,  Calibrations,  Population  exposure. 


Effects  of  an  organic  contaminant  (a  synthetic 
coal-derived  crude  oil)  were  measured  in  outdoor 
ponds  and  indoor  pond-derived  microcosms  and 
compared  with  results  of  laboratory  bioassays 
Ponds  and  microcosms  were  treated  with  the  oil 
continuously  for  eight  weeks.  Concentrations  ot 
phenolic  compounds  (the  major  water-soluble  con- 
stituents of  the  oil)  spanned  the  range  of  acute  and 
chronic    toxicity    concentrations    determined    in 
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single-species  bioassays.  Effects  were  similar  in 
microcosms  and  ponds,  implying  thai  microcosms 
are  suitable  models  for  field  studies  for  some  pur- 
poses. Significant  changes  in  community  metabo- 
lism and  zooplankton  populations  occurred  in  mi- 
crocosms and  ponds  exposed  to  less  than  0.05  mg/ 
L  phenols,  near  the  28-day  lowest  observed  effect 
concentration  (LOEC)  for  Daphnia  magna.  Ponds 
and  microcosms  were  seriously  damaged  at  con- 
centrations near  acute  bioassay  mean  lethal  con- 
centration (LC  sub  50)  values.  Indirect  effects  in 
the  ecosystems  occurred  at  all  treatment  levels, 
and  included  changes  in  water  quality,  replacement 
of  sensitive  taxa  by  more  tolerant  competitors,  and 
changes  in  abundance  of  some  species  because  of 
increases  or  decreases  in  their  predators  or  grazers. 
The  safe  exposure  level  determined  from  the  eco- 
system experiments  was  accurately  predicted  by  an 
application  factor  of  0.03  in  conjunction  with  the 
most  sensitive  acutebioassay  result  (the  D.  magna 
48-hr  LC  sub  50).  Less  conservative  extrapolation 
methods  over  estimated  the  safe  concentration  of 
this  material  in  these  ecosystems.  (See  also  W87- 
06912)  (Author's  abstract) 
W87-06920 


COMPARISON  OF  LABORATORY  AND 
FIELD  ASSESSMENT  OF  FLUORENE  -  PART 
I:  EFFECTS  OF  FLUORENE  ON  THE  SURVIV- 
AL, GROWTH,  REPRODUCTION,  AND  BE- 
HAVIOR OF  AQUATIC  ORGANISMS  IN  LAB- 
ORATORY TESTS, 

Columbia  National  Fisheries  Research  Lab.,  MO 
S.  E.  Finger,  E.  F.  Little,  M.  G.  Henry,  J.  F. 
Fairchild,  and  T.  P.  Boyle. 

IN:  Validation  and  Predictability  of  Laboratory 
Methods  for  Assessing  the  Fate  and  Effects  of 
Contaminants  in  Aquatic  Ecosystems.  A  Symposi- 
um Sponsored  by  The  Amer.  Inst,  of  Biology,  The 
Applied  and  Aquatic  Sect,  of  the  Ecological  Soc. 
of  America,  and  ASTM  Committee  E047,  Grand 
Forks,  ND,  Aug.  8,  1983.  1985.  p  120-133,  2  fig,  6 
tab,  32  ref.  EPA  IAG  AD-14F-2A075. 

Descriptors:  'Bioindicators,  *Field  tests,  *Fluo- 
rene,  *Aquatic  life,  *Water  pollution  effects, 
Daphnia,  Midges,  Amphipods,  Snails,  Mayflies, 
Trout,  Minnows,  Macrophytes,  Aquatic  plants, 
Algae,  Fish,  Toxicity,  Hydrocarbons. 

Static  toxicity  tests  were  conducted  with  the  poly- 
cyclic  aromatic  hydrocarbon  fluorene  on  daphnids, 
larval  midges,  amphipods,  snails,  mayflies,  bluegill, 
rainbow  trout,  fathead  minnows,  aquatic  macro- 
phytes, and  green  algae.  Daphnia  was  the  most 
sensitive  organism  tested  with  a  48-hr  median  ef- 
fective concentration  (EC  sub  50)  of  0.43  mg/L. 
Fathead  minnows  were  the  least  sensitive  species, 
with  no  mortality  at  fluorene  concentrations  as 
high  as  100  mg/L.  In  a  14-day  test,  fluorene  expo- 
sure inhibited  algal  production  at  a  threshold  level 
of  approximately  3.0  mg/L.  Complete  life  cycle 
chronic  toxicity  tests  were  conducted  with  fluo- 
rene on  daphnids  and  larval  midges.  Daphnid  re- 
production was  significantly  reduced  at  fluorene 
levels  of  0.125  mg/L  after  14  days.  Emergence  of 
larval  midges  was  delayed  at  a  concentration  of  0.6 
mg/L.  In  a  30-day  partial  life  cycle  study  that  was 
conducted  to  determine  the  impact  of  fluorene  on 
growth,  survival,  and  behavior  of  fingerling  blue- 
gill,  survival  was  reduced  at  exposures  of  0.5  and 
10  mg/L  and  growth  was  inhibited  at  exposures  of 
0.25,  0.5,  and  1.0  mg/L.  Measurements  of  several 
behavioral  characteristics  indicated  impairment  of 
swimming  and  feeding  activities  at  fluorene  con- 
centrations as  low  as  0.12  mg/L.  Vulnerability  of 
bluegill  to  predation  was  also  increased  by  fluorene 
exposure.  Results  of  these  behavioral  tests  indicat- 
ed that  fish  were  adversely  affected  at  fluorene 
levels  below  those  predicted  by  the  standard 
chronic  toxicity  measurements  of  growth  and  sur- 
vival. (See  W87-09912,  see  also  W87-06922;  (Au- 
thor's abstract) 
W87-06921 


T.  P.  Boyle,  S.  E.  Finger,  R.  L.  Paulson,  and  C.  F. 
Rabeni. 

IN:  Validation  and  Predictability  of  Laboratory 
Methods  for  Assessing  the  Fate  and  Effects  of 
Contaminants  in  Aquatic  Ecosystems.  A  Symposi- 
um Sponsored  by  The  Amer.  Inst,  of  Biology,  The 
Ecological  Soc.  of  America,  and  ASTM  Commit- 
tee E-47,  Grand  Forks,  ND,  Aug.  8,  1983.  1985.  p 
134-151,  6  fig,  6  tab,  27  ref,  append.  EPA  IAG 
AD-14F-2A075. 

Descriptors:  *Bioindicators,  *FieId  tests,  ♦Fluo- 
rene, 'Water  pollution  effects,  'Ecosystems,  'Ex- 
perimental ponds,  Ecological  effects,  Zooplankton, 
Hydrocarbons,  Bass,  Bluegills,  Fish,  Toxicity,  Ro- 
tifers. 

Fourteen  experimental  ponds  were  dosed  with  the 
energy-related  polynuclear  aromatic  hydrocarbons 
fluorene  to  effect  nominal  concentrations  of  0.12, 
0.5,  2.0,  5.0,  and  10.0  mg/L.  Measurement  of  emer- 
gent aquatic  insects  revealed  no  effects  due  to 
fluorene  application.  Zooplankton  density  was 
drastically  reduced  by  treatments  at  5.0  and  10.0 
mg/L;  however,  it  recovered  in  one  to  three 
weeks  due  to  an  increase  in  the  number  of  rotifers 
that  replaced  the  crustacean  zooplankton  killed  by 
fluorene.  Species  richness  of  the  zooplankton  com- 
munity was  also  reduced  by  the  treatments  at  5.0 
and  10.0  mg/L.  The  survival  and  yield  of  both 
largemouth  bass  (Micropterus  salmoides)  and  blue- 
gills  (Lepomis  macrochirus)  were  reduced  by  the 
treatment  of  0.12  mg/L,  as  were  the  production 
and  survival  of  bluegill  recruits.  The  mean  increase 
in  weight  of  adult  and  recruit  bluegills  was  inverse- 
ly related  to  the  number  surviving,  indicating  that 
fluorene  toxicity  induced  a  secondary  response  in 
the  restructuring  of  the  fish  community.  A  com- 
parison of  algae  and  invertebrate  laboratory  toxici- 
ty test  results  with  data  with  the  pond  studies 
revealed  that  these  organisms  were  more  sensitive 
to  fluorene  in  the  laboratory.  However,  the  two 
species  of  fish  in  the  ponds  were  more  sensitive  to 
fluorene  than  in  routine  laboratory  tests.  (See  also 
W87-06912,  see  also  W87-06921)  (Author's  ab- 
stract) 
W87-06922 


COMPARISON  OF  LABORATORY  AND 
HELD  ASSESSMENT  OF  FLUORENE  -  PART 
II:  EFFECTS  ON  THE  ECOLOGICAL  STRUC- 
TURE AND  FUNCTION  OF  EXPERIMENTAL 
POND  ECOSYSTEMS, 
Columbia  National  Fisheries  Research  Lab.,  MO. 


SEDIMENT  TOXICITY,  CONTAMINATION, 
AND  MACROBENTHIC  COMMUNITIES 
NEAR  A  LARGE  SEWAGE  OUTFALL, 

Environmental  Research  Lab.-Narragansett,  New- 
port, OR.  Mark  O.  Hatfield  Marine  Science 
Center. 

R.  C.  Swartz,  D.  W.  Schults,  G.  R.  Ditsworth,  W. 
A.  DeBen,  and  F.  A.  Cole. 

IN:  Validation  and  Predictability  of  Laboratory 
Methods  for  Assessing  the  Fate  and  Effects  of 
Contaminants  in  Aquatic  Ecosystems.  A  Symposi- 
um Sponsored  by  The  Amer.  Inst,  of  Biology,  The 
Applied  and  Aquatic  Sect,  of  the  Ecological  Soc. 
of  America,  and  ASTM  Committee  E047,  Grand 
Forks,  ND,  Aug.  8,  1983.  1985.  p  152-175,  4  fig,  12 
tab,  31  ref. 

Descriptors:  'Bioassay,  'Waste  disposal,  'Water 
pollution  effects,  'Sediment  toxicity,  'Macro- 
benthos,  'Outfall  sewers,  'Palos  Verdes  Shelf, 
'California,  Sediments,  Statistical  studies,  Model 
studies,  Biomass,  Toxicity,  Clams,  Polycheaetes, 
Benthos,  Ecological  effects. 

Sediment  toxicity,  contamination,  and  macro- 
benthic  community  structure  were  examined  in 
1980  at  seven  stations  along  a  pollution  gradient 
from  the  Los  Angeles  County  Sanitation  Districts' 
sewage  outfalls  on  the  Palos  Verdes  Shelf,  CA,  to 
control  conditions  in  Santa  Monica  Bay.  Sediment 
toxicity  was  determined  by  laboratory  bioassays 
with  the  phoxocephalid  amphipod,  Rhepoxynius 
abronius.  Distribution  and  abundance  of  the  ma- 
crobenthos  were  generally  consistent  with  the 
Pearson-Rosenberg  model  and  the  Bascom- 
Mearns-Word  quantitative  classification  of  macro- 
benthic  assemblages.  Species  richness,  density,  and 
biomass  increased  greatly  in  areas  of  moderate 
sediment  organic  enrichment,  but  decreased  to  or 
below  control  conditions  near  the  outfalls.  The 
Infaunal  Index  of  changes  in  benthic  community 
structure  in  response  to  organic  enrichment  in- 
creased with  distance  from  the  outfalls.  Dominant 
species  changed  from  the  opportunistic  polychaete, 
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Capitella  Capitata,  near  the  outfalls;  to  the  clam, 
Parvilucina  tenuisculpta,  and  the  polychaetes,  Me- 
diomastus  californiensis  and  Tharyx  sp.  A  in  areas 
of  moderate  organic  enrichment;  to  the  brittlestar, 
Amphiodia  urtica,  at  the  control  station.  Sediment 
toxicity  was  significantly  greater  than  control 
levels  at  the  three  stations  closest  (<  or  =  3  km) 
to  the  outfalls.  There  were  significant  increases  in 
the  concentration  of  most  sediment  contaminants 
and  significant  decreases  in  the  richness  and  abun- 
dance of  the  benthos  at  stations  where  sediment 
was  acutely  toxic  to  R.  abrunius.  Organic  enrich- 
ment and  anaerobic  sediment  conditions  appear  to 
be  the  dominant  anthropogenic  influences  on  the 
macrobenthos  of  the  Palos  Verdes  Shelf.  Toxicity 
caused  by  chemical  contamination  may  contribute 
to  the  absence  of  amphipods  near  the  sewage  out- 
falls. (See  also  W87-06912)  (Author's  abstract) 
W87-06923 


CONCEPT  OF  PROGNOSTIC  MODEL  ASSESS- 
MENT OF  TOXIC  CHEMICAL  FATE, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Statistics. 
For  primary  bibliographic  entry  see  Field  5B. 
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EFFECTS  OF  ATRAZINE  ON  AQUATIC  ECO- 
SYSTEMS: A  PHYSICAL  AND  MATHEMATI- 
CAL MODELING  ASSESSMENT, 

State  Univ.  of  New  York  Coll.  at  Plattsburgh. 
Center  for  Earth  and  Environmental  Science. 
J.  L.  Malanchuk,  and  H.  P.  Kollig. 
IN:  Validation  and  Predictability  of  Laboratory 
Methods  for  Assessing  the  Fate  and  Effects  of 
Contaminants  in  Aquatic  Ecosystems.  A  Symposi- 
um Sponsored  by  The  Amer.  Inst,  of  Biology,  The 
Applied  and  Aquatic  Sect,  of  the  Ecological  Soc. 
of  America,  and  ASTM  Committee  E047,  Grand 
Forks,  ND,  Aug.  8,  1983.  1985.  p  212-224,  7  fig,  3 
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Descriptors:  'Cycling  nutrients,  'Water  pollution 
effects,  'Atrazine,  'Mathematical  models,  'Model 
studies,  Environmental  effects,  Hydrogen  ion  con- 
centration, Dissolved  oxygen,  Nutrients,  Aquatic 
environment,  Herbicides,  Ecosystems,  Hazard  as- 
sessment. 

Physical  and  mathematical  models  were  employed 
to  determine  the  effects  of  atrazine  on  pH,  dis- 
solved oxygen,  and  dissolved  nutrients  in  aquatic 
systems.  The  data  show  that  changes  in  measured 
variables  are  observed  in  the  presence  of  toxicant 
but  that  systems  recover  rapidly  when  toxicant 
input  ceases.  Simple  linear  donor-controlled  math- 
ematical models  of  nutrient  cycles  are  capable  of 
simulating  the  effect,  although  sufficient  model 
detail  should  be  incorporated  to  account  for  direct 
and  indirect  effects  and  to  improve  verification. 
System  measurements  are  responsive  in  terms  of 
disruption  and  recovery.  Changes  in  nutrient  cy- 
cling patterns  should  be  incorporated  into  theha- 
zard  evaluation  process.  (See  also  W87-06912) 
(Author's  abstract) 
W87-06927 


PEARL  HARBOR  DREDGED-MATERIAL  DIS- 
POSAL, 

Hawaii  Univ.,  Honolulu. 

For  primary  bibliographic  entry  see  Field  5E. 
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FACTORS  AFFECTING  UPTAKE  OF  CADMI- 
UM AND  OTHER  TRACE  METALS  FROM 
MARINE  SEDIMENTS  BY  SOME  BOTTOM- 
DWELLING  MARINE  INVERTEBRATES, 

Department  of  Fisheries  and  Oceans,  St.  Andrews 

(New  Brunswick). 

For  primary  bibliographic  entry  see  Field  5B. 
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CHANGES  IN  THE  LEVELS  OF  PCBS  IN  MY- 
TILUS  EDULIS  ASSOCIATED  WITH 
DREDGED-MATERIAL  DISPOSAL, 

Connecticut  Univ.,  Groton.  Marine  Sciences  Inst. 
For  primary  bibliographic  entry  see  Field  5B. 
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ACIDIFICATION  OF  SURFACE  WATERS  IN 
EASTERN  CANADA  AND  ITS  RELATIONSHIP 
TO  AQUATIC  BIOTA, 

Department  of  Fisheries  and  Oceans,  Sault  bte. 
Marie  (Ontario).  Great  Lakes  Fisheries  Research 

Branch.  ,  .  !-■    ,  J  TU 

For  primary  bibliographic  entry  see  Held  in. 
W87-06997 

USE  OF  SHORT-TERM  BIOASSAYS  TO 
EVALUATE  ENVIRONMENTAL  IMPACT  OF 
LAND  TREATMENT  OF  HAZARDOUS  INDUS- 
TRIAL WASTE,  „ 

Texas  Agricultural  Experiment  Station,  College 
Station.  ,  _   _  __ 

K  W  Brown,  K.  C.  Donnelly,  and  J.  C.  Thomas. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB84-232560, 
Price  codes:  A17  in  paper  copy,  A01  in  microfiche 
Report  No.  EPA-600/2-84-135,  August  1984.  357 
p,  146  fig,  96  tab,  196  ref.  EPA  Grant  CR-807701- 
01. 

Descriptors:  *Bioassay,  'Environmental  effects, 
♦Water  pollution  effects,  *Waste  disposal,  "Land 
disposal,  Industrial  wastes,  Microbiological  studies, 
Monitoring. 

A  four  phase  study  was  conducted  to  evaluate 
utility  of  short-term  bioassays  in  monitoring  envi- 
ronmental impact  of  land  treatment  of  hazardous 
waste  During  phase  one,  three  microbial  bioassays 
were  conducted  to  define  chronic  toxic  potential 
of  each  waste  selected  for  study.  Acid,  base,  and 
neutral  fractions  of  each  of  three  wastes  studied 
inducted  genetic  damage  in  at  least  two  of  the 
three    bioassays.    Phase    two    was    conducted    to 
evaluate  efficiencies  of  blender  and  soxhlet  extrac- 
tion procedures,  as  well  as  potential  interactions 
between  known  mutagens  and  soil  components. 
Results  indicate  that  there  was  no  appreciable  dif- 
ference in  mutagenicity  of  the  extract  using  either 
procedure.  Using  the  blender  procedure  extraction 
efficiency  for  pure  compounds  added  to  soil  aver- 
aged greater  than  85%,  as  measured  by  high  pres- 
sure liquid  chromatography.  Phase  three  consisted 
of  a  greenhouse   study   in   which  each   of  three 
wastes   was   applied   to   two   soils.    Results   from 
chemical  analyses  indicate  that  waste  constituents 
were  degraded  in  soil  during  a  360  or  340  day 
interval.  Increased  mutagenic  activity  was  exhibit- 
ed in  some  soil  and  water  extracts  during  this  same 
interval.  When  compared  on  an  equivalent  volume 
basis,    however,    mutagenic    potential    of   waste- 
amended  soils  was  reduced  over  time  and,  in  some 
cases,    was    reduced    to    a    non-mutagenic    level. 
Wood-preserving  bottom  sediment  was  applied  to 
barrel-sized  lysimeters  in  the  final  project  phase  to 
compare  results  of  soil-core  and  soil-pore  liquid 
monitoring.   Different  types  of  compounds  were 
detected  in  soil  core  and  soil  pore  liquid  samples. 
(Author's  abstract) 
W 87-07003 


EVALUATION  OF  WATERBORNE  RADON 
IMPACT  ON  INDOOR  AIR  QUALITY  AND  AS- 
SESSMENT OF  CONTROL  OPTIONS, 

Envirodyne  Engineers,  Inc.,  St.  Louis,  MO. 

A.  P.  Becker,  and  T.  M.  Lachajczyk. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB84-246404. 

Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 

Report  EPA-6O0/7-84-093,  Sept.   1984.   133  p,  29 

fig,   43   tab,    184   ref.   EPA   Contract   68-02-3178. 

Descriptors:  'Water  pollution  effects,  *Radon, 
•Air  pollution,  Air  quality,  Environmental  effects, 
Water  pollution  treatment,  Literature  reviews,  Ac- 
tivated carbon,  Aeration. 

This  report  contains  a  review  of  radon's  physical, 
chemical  and  radiological  properties;  a  summary  of 
its  decay  chain;  and  a  synopsis  of  health  risks, 
existing  regulations,  and  recommendations  con- 
cerning exposure  to  radon  and  progeny.  Although 
the  report  is  primarily  concerned  with  air  concen- 
trations of  radon  and  progeny  resulting  from  wa- 
terborne  sources,  other  potential  sources  (home 
subsurface,  construction  materials,  fuel  and  ambi- 
ent air)  and  their  potential  impacts  on  indoor  air 
quality  are  a!v>  discussed.  The  results  of  a  litera- 


ture search  conducted  to  identify  and  summarize 
research  by  investigators  in  the  United  States  and 
foreign  countries  concerning  the  concentration  of 
waterborne  radon  (C  sub  w)  and  its  effects  on  the 
indoor  air  concentration  of  radon  (C  sub  a)  is 
presented.  The  major  factors  which  influence  C 
sub  a/  C  sub  w  (including  ventilation  rate,  water 
transfer  efficiency,  water  use  rates,  and  volume  of 
the  home)  are  examined.  Sensitivity  analyses  are 
conducted  to  mathematically  define  a  representa- 
tive value  of  C  sub  a/C  sub  w  (0.00007)  and  its 
reasonable  bounds  (0.0017  to  0.0035).  Also  present- 
ed are  assessments  of  reported  techniques  for  re- 
moval of  radon  from  water  or  indoor  air.  Tech- 
niques evaluated  for  removal  of  radon  from  water 
include  decay,  aeration  and  granular  activated 
carbon.  Techniques  evaluated  for  removal  of 
radon  and/or  progeny  from  air  include  circulation, 
various  types  of  ventilation,  filtration,  electrostatic 
precipitation,  charcoal  adsorption,  chemical  reac- 
tion, and  space  charging.  Where  the  reports  exam- 
ined include  a  sufficient  amount  of  information  to 
do  so,  an  evaluation  of  the  cost,  efficiency  and 
practicality  of  each  technique  is  provided.  (Au- 
thor's abstract) 
W87-07024 

SEASONAL  ABUNDANCE  AND  HABITAT-USE 
PATTERNS  OF  COASTAL  BIRD  POPULA- 
TIONS ON  PADRE  AND  MUSTANG  ISLAND 
BARRIER  BEACHES  (FOLLOWING  THE 
IXTOC  I  OIL  SPILL), 

Corpus  Christi  State  Univ.,  TX.  Dept.  of  Biology. 
B.  R.  Chapman.  ',.,,* 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB84-236876. 
Price  codes:  A05-PC  in  papercopy,  A01-MF  in 
microfiche.  Fish  and  Wildlife  Service  Report  No. 
FWS/OBS-83/31,  February  1984.  73  p,  16  fig,  8 
tab,  14  ref.  DOI  Contract  14-16-0009-80-062. 

Descriptors:  "Water  pollution  effects,  'Ecological 
effects,  *Oil  spills,  "Texas,  "Water  birds,  Birds, 
Seasonal  variation,  Waterfowl,  Species  diversity. 

This  report  resulted  from  a  continuation  of  studies 
begun  just  before  oil  slicks  and  tar  balls  from  the 
Ixtoc  I  oil-well  blowout  began  washing  ashore  on 
south  Texas  beaches.  The  purposes  of  this  study 
were  twofold:  to  assess  the  impact  of  the  Ixtoc  I  oil 
spill  on  coastal  bird  populations  and  to  provide 
baseline  information  about  the  distribution  and  sea- 
sonal abundance  of  the  avian  species  that  use  south 
Texas  beach  and  nearshore  habitats.  The  report 
synthesizes  all  available  data  on  waterbirds  in  the 
study  area,  including  the  results  of  censuses  made 
from  October  1979  through  June  1981.  The  infor- 
mation is  presented  in  two  sections:  a  results  and 
discussion  section  describes  the  annual,  seasonal, 
and  daily  cycles  of  avian  abundance,  distribution, 
and  diversity.  The  species  profiles  provide  distribu- 
tion, status,  seasonal  abundance,  habitat-use  pat- 
terns, and  oil  vulnerability  information  for  26  spe- 
cies. (Lantz-PTT) 
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COMPARATIVE  STUDIES  OF  PHYTOTOXI- 
CITY  AND  CHEMICAL  COMPOSITION  OF 
AOUEOUS  OIL  SOLUTIONS  AFFECTED  BY 
EVAPORATION,  ILLUMINATION  AND  EX- 
TRACTION, 

Norges  Tekniske  Hoegskole,  Trondheim.  Inst,  ot 
Marine  Biochemistry. 

K.  Ostgaard,  A.  Aaberg,  J.  Klungsoyr,  and  A. 
Jensen.  . 

Water  Research  WATRAG,  Vol.  21,  No.  2,  p  155- 
164,  February  1987.  2  fig,  8  tab,  32  ref. 


Descriptors:  "Water  pollution  effects,  "Phytotoxi- 
city,  "Toxicity,  "Diatoms,  "Oil  spills,  "Hydrocar- 
bons, "Sample  preparation,  Comparison  studies, 
Oily  water,  Solutions,  Oxidation. 

Aqueous  stock  solutions  of  Ekofisk  crude  oil  were 
prepared  in  darkness  and  under  illumination,  and 
fractions  of  both  types  of  stock  solutions  were 
further  treated  by  controlled  evaporation,  illumina- 
tion extraction  with  hexane  and  dichloromethane 
and  phytoplankton  cultivation.  Chemical  analysis 
of  all  fractions  were  combined  with  toxicity  testing 
based  on  the  marine  diatom  Skclctonema  costatum. 


Removal  of  the  readily  water-soluable  aromatic 
hydrocarbons  did  not  reduce  the  phytotoxicity  of 
the  solutions.  Illumination  led  to  a  dramatic  in- 
crease in  both  toxicity  and  the  total  amount  of 
dissolved  material.  In  no  case  did  the  hydrocarbon 
content  exceed  5%  of  the  total  dissolved  material, 
and  the  traditional  analytical  values  referred  to  as 
'total  hydrocarbon  content'  are  therefore  consid- 
ered highly  misleading.  The  toxicity  of  these  aque- 
ous oil  solutions  must  apparently  be  ascribed  to  a 
multidue  of  slightly  polar,  oxidized  compounds 
originating  from  the  oil.  (Author's  abstract) 
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COEFFICIENT  OF  COMMUNITY  LOSS  TO 
ASSESS  DETRIMENTAL  CHANGE  IN  AQUAT- 
IC COMMUNITIES, 

Maine  Dept.  of  Environmental  Protection,  Augus- 
ta. 
For  primary  bibliographic  entry  see  Field  5E. 

W87-07058 

TOXICITY  OF  SODIUM  SELENITE  TO  RAIN- 
BOW TROUT  FRY, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
J  B.  Hunn,  S.  J.  Hamilton,  and  D.  R.  Buckler. 
Water  Research  WATRAG,  Vol.  21,  No.  2,  p  233- 
238,  February  1987.  4  tab,  40  ref. 

Descriptors:  "Water  pollution  effects,  "Selenites, 
"Selenium,  "Toxicity,  "Survival,  "Trout,  Popula- 
tion exposure,  Tissue  analysis,  Calcium,  Fish  physi- 
ology. 

In  a  study  designed  to  examine  the  long-term  ef- 
fects of  inorganic  selenium  (IV)  on  early  life  stages 
of  rainbow  trout  (Salmo  gairdnen),  survival  was 
significantly  reduced  at  selenium  concentrations  of 
47  and  100  microgram(ug)/L  after  90  days  of 
exposure.  Length  and  weight  were  significantly 
reduced  after  90  days  of  exposure  to  100  ug/L. 
Whole-body  residues  of  selenium  increased  with 
increasing  exposure  concentrations  but  appeared  to 
decline  between  30  and  90  days  of  exposure.  Anal- 
yses of  trout  backbone  indicated  little  change  in 
bone  development  with  exposure  to  selenium  (IV) 
with  one  exception;  calcium  concentrations  were 
significantly  decreased  in  fish  exposed  to  >  or  = 
12  ug/L  of  selenium.  Results  of  our  study  indicates 
that  a  recommended  safe  level  of  10  ug/L  for 
inorganic  selenium  would  not  significantly  affect 
growth  and  survival  of  rainbow  trout;  however, 
concentrations  of  selenium  near  this  level  can 
reduce  the  levels  of  calcium  in  the  backbones  ot 
trout.  (Author's  abstract) 
W87-07061 

PROPOSAL  OF  ECOTOXICOLOGICAL,  CRI- 
TERIA FOR  THE  ASSESSMENT  OF  THE 
IMPACT  OF  POLLUTION  ON  ENVIRONMEN- 
TAL QUALITY, 

Paris- 11  Univ..  Orsay  (France). 

F.  Ramade. 

Toxicoloeical      and      Environmental      Chemistry 

TXECBP,  Vol.   13,  No.  3/4,  p  189-203,  January 

1987.  3  fig,  3  tab,  17  ref. 

Descriptors:  "Ecotoxicology,  "Water  pollution  ef- 
fects, "Environmental  effects,  "Bioindicators, 
"Biocoenotic  indices,  Numerical  analysis. 

The  major  ecotoxicological  criteria  that  are  pres- 
ently in  current  use  for  the  detection  of  environ- 
mental pollution  and  in  the  assessment  of  its  bio- 
logical impact  are  discussed.  In  addition  to  the 
widespread  use  of  bioindicator  species,  more 
recent  criteria  relying  on  biocoenotic  indexes  were 
proposed.  Other  methods,  more  complex  are  in- 
tended to  compare  the  effects  of  a  given  pollution 
on  communities  structure.  They  stem  from  the 
computation  of  importance  value  curves  or  even 
on  the  factorial  analysis  of  correspondence.  Ulti- 
mately, the  determination  of  the  variations  in  pri- 
mary and  (on)  secondary  productivity  may  be 
achieved  in  order  to  appraise  accurately  the  impact 
of  a  given  ambient  contamination  on  the  produc- 
tivity of  the  affected  communities.  (Author's  ab- 
stract) 
W87-07072 
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ALIPHATIC  AND  AROMATIC  HALOCAR- 
BONS  AS  POTENTIAL  MUTAGENS  IN 
DRINKING  WATER:  PART  1.  HALOGENATED 
METHANES, 

Forschungsinstitut    fuer    Mikrobiologie    und    Hy- 
giene, Bad  Elster  (German  D.R.). 
K.  Strobel,  and  T.  Grummt. 

Toxicological  and  Environmental  Chemistry 
TXECBP,  Vol.  13,  No.  3/4,  p  205-221,  January 
1987.  1  fig,  4  tab,  57  ref. 

Descriptors:  *Water  pollution  effects,  'Halogenat- 
ed  methanes,  'Halocarbons,  *Chlorination,  'Muta- 
gens, 'Drinking  water,  Ames  test,  Cultures,  Bioas- 
say,  Organic  compounds,  Trihalomethanes,  Hy- 
drocarbons. 

Members  of  the  group  of  halogenated  methanes 
can  either  be  formed  during  chlorination  of  drink- 
ing water  or  are  of  commercial  importance  and 
therefore  produced  in  considerable  amounts.  Out 
of  this  group,  Dichloromethane  (DCM),  Bromo- 
dichloromethane  (BDM),  Bromochloromethane 
(BCM),Bromotrichloromethane  (BTM)  and  Dibro- 
momethane  (DBM)  were  tested  for  their  mutagen- 
ic activity.  The  Ames-test  and  in  vitro  cell  cultures 
were  used.  All  substances  were  positive  in  the 
Ames-test.  In  the  in  vitro  test  with  FAF-cells  of 
Chinese  hamsters  only  BCM  produced  an  increase 
of  the  SCE-frequency.  All  tested  substances  in- 
duced an  increase  in  the  aberration  ratio/cell.  The 
highest  ratios  were  induced  by  DCM,  DBM  and 
BCM.  (Author's  abstract) 
W87-07073 


LONG-TERM  EFFECTS  OF  METAL-RICH 
SEWAGE  SLUDGE  APPLICATION  ON  SOIL 
POPULATIONS  OF  BRADYRHIZOBIUM  JA- 
PONICUM, 

Maryland  Univ.,  College  Park.  Dept.  of  Agrono- 
my. 

B.  K  Kinkle,  J.  S.  Angle,  and  H.  H.  Keyser. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  53,  No.  2,  p  315-319,  February 
1987.  2  tab,  34  ref. 

Descriptors:  'Rhizobia,  'Waste  disposal,  'Sludge 
disposal,  'Land  disposal,  'Heavy  metals,  'Soil 
bacteria,  Sensitivity,  Field  tests,  Soybeans,  Silt, 
Loam. 

The  application  of  sewage  sludge  to  land  may 
increase  the  concentration  of  heavy  metals  in  soil. 
Of  considerable  concern  is  the  effect  of  heavy 
metals  on  soil  microorganisms,  especially  those 
involved  in  the  biocycling  of  elements  important  to 
soil  productivity.  Bradyrhizobium  japonicum  is  a 
soil  bacterium  involved  in  symbiotic  nitrogen  fixa- 
tion with  Glycine  max,  the  common  soybean.  To 
examine  the  effect  of  metal-rich  sludge  application 
on  B.  japonicum,  the  MICs  for  Pb,  Cu,  Al,  Fe,  Ni, 
Zn,  Cd,  and  Hg  were  determined  in  minimal  media 
by  using  laboratory  reference  strains  representing 
' '  common  serogroups  of  B.  japonicum.  Marked 
differences  were  found  among  the  B.  japonicum 
strains  for  sensitivity  to  Cu,  Cd,  Zn,  and  Ni.  Strain 
USDA  123  was  most  sensitive  to  these  metals, 
whereas  strain  USDA  122  was  most  resistant.  In 
field  studies,  a  silt  loam  soil  amended  1 1  years  ago 
with  0,  56,  or  112  Mg  of  digested  sludge  per  ha 
was  examined  for  total  numbers  of  B.  japonicum 
by  using  the  most  probable  number  method. 
Nodule  isolates  from  soybean  nodules  grown  on 
this  soil  were  serologically  typed,  and  their  metal 
sensitivity  was  determined.  The  number  of  soybean 
rhizobia  in  the  sludge-amended  soils  was  found  to 
increase  with  increasing  rates  of  sludge.  Soybean 
rhizobia  strains  from  1 1  serogroups  were  identified 
i  the  soils;  however,  no  differences  in  serogroup 
distribution  or  proportion  of  resistant  strains  were 
found  between  the  soils.  Thus,  the  application  of 
heavy  metal-containing  sewage  sludge  did  not 
have  a  long-term  detrimental  effect  on  soil  rhizo- 
oial  numbers,  nor  did  it  result  in  a  shift  in  nodule 
serogroup  distribution.  (Author's  abstract) 
W87-07077 


A.  V.  Palumbo,  M.  A.  Bogle,  R.  R.  Turner,  J.  W 

Elwood,  and  P.  J.  Mulholland. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.   53,  No.  2,  p  337-344,  February 

1987.  3  fig,  7  tab,  35  ref.  Electric  Power  Research 

Inst.  Contract  RP2326-I  and  DOE  Contract  DE- 

ACO5-840R21400. 

Descriptors:  'Isotope  studies,  'Acidic  water,  'Hy- 
drogen ion  concentration,  'Bacteria,  'Acid 
streams,  Biomass,  Streams,  Plankton,  Seston,  Sedi- 
ments, Population  dynamics,  Sensitivity. 

The  relationship  between  pH  and  the  abundance 
and  activity  of  bacteria  in  streams  was  examined  as 
part  of  a  study  of  the  effect  of  acidification  on 
stream  communities.  Of  the  bacterial  communities 
examined,  the  epilithic  community  appeared  to  be 
the  most  significantly  affected  by  acidification.  Mi- 
crobial biomass,  as  quantified  by  measuring  the 
ATP  level,  on  rock  surfaces  was  significantly  cor- 
redlated  with  pH.  Also,  bacterial  production  by 
the  epilithic  bacteria,  indicated  by  incorporation  of 
tritiated  thymidine  into  DNA,  was  always  higher 
at  high-pH  sites  than  at  low-pH  sites  of  the  same 
stream  order  and  elevation.  Bacterioplankton  con- 
centrations varied  between  53000  to  942000  cells/ 
ml  in  the  first-  to  fourth-order  streams  examined. 
The  bacterioplankton  concentration  in  one  sample 
from  a  spring  was  17000  cells/ml.  Bacterioplank- 
ton concentrations  were  not  correlated  with  pH 
but  were  significantly  correlated  with  seston  con- 
centrations. The  correlation  with  seston  is  a  result 
of  increases  in  particle-associated  bacteria  at  high 
seston  concentrations.  The  proportion  of  bacterio- 
plankton attached  to  particles  varied  from  0  to 
70%.  Bacterial  numbers  and  production  in  the 
sediments  were  significantly  correlated  with  the 
organic  content  of  the  sediment  rather  than  with 
the  pH  of  the  overlying  water.  Thus,  reduced 
abundance  and  activity  of  bacteria  as  a  result  of 
acidification  could  be  detected  only  for  the  rela- 
tively active  community  on  rock  surfaces;  this 
community  was  exposed  to  the  low  pH  because  of 
the  unbuffered  nature  of  its  environment.  (Author's 
abstract) 
W87-07078 


SUMMARY  OF  REPORTED  FISH  KILLS  IN 
KANSAS  DURING  1983, 

Kansas  Fish  and  Game  Commission,  Pratt.  Fisher- 
ies Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-07091 


™£??RIAL  COMMUNITIES  IN  ACIDIC  AND 
CIRCUMNEUTRAL  STREAMS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div 


PESTICIDE-INDUCED  IMPAIRMENT  OF 
THYROID  PHYSIOLOGY  IN  THE  FRESHWA- 
TER CATFISH,  HETEROPNEUSTES  FOSSILIS, 

Banaras  Hindu  Univ.,  Varanasi  (India).  Fish  Endo- 
crinology Lab. 

A.  K.  Yadav,  and  T.  P.  Singh. 
Environmental  Pollution,  Vol.  43,  No.  1,  p  29-38, 
January  1987.  3  tab,  32  ref.  DOE  J- 130 13/ 18/83- 
EN-I  and  ICAR  Grant  FG-IN-620  for  Project  IN- 
ARS-213. 

Descriptors:  'Water  pollution  effects,  'Pesticides, 
*BHC,  'Malathion,  'Catfish,  'Fish  physiology, 
Thyroid,  Organochlorine  pesticides,  Organophos- 
phorus  pesticides,  Enzymes,  Water  pollution,  Sub- 
lethal effects. 

Effects  of  the  organochlorine  pesticide  BHC  (8 
milligrams/liter)  and  the  organophosphorus  pesti- 
cide malathion  (10  milligrams/liter)  exposure  for 
96  hours  were  studied  on  T  sub  3  and  T  sub  4 
concentrations  in  plasma,  and  in  pharyngeal  thy- 
roid tissue  preparations.  Thyroid  peroxidase  (TPO) 
activity  in  the  pharyngeal  thyroid  tissue,  along 
with  the  extra-thyroidal  conversion  of  T  sub  4  into 
T  sub  3  were  measured  in  a  freshwater  catfish, 
Heteropneustes  fossilis.  BHC  stimulated  TPO  ac- 
tivity in  this  fish,  during  both  in  vitro  and  in  vivo 
studies.  In  contrast,  malathion  was  found  to  stimu- 
late TPO  activity  during  the  in  vitro  experiments 
but  to  inhibit  it  in  the  in  vivo  study.  Concentra- 
tions of  T  sub  3  and  T  sub  4  increased  in  the 
thyroid  gland,  as  well  as  in  the  plasma,  in  response 
to  BHC  exposure.  However,  in  both  these  tissues, 
malathion  increased  T  sub  3  concentrations  and 
reduced  T  sub  4  concentrations.  The  extrathyroi- 


Effects  Of  Pollution— Group  5C 

dal  conversion  of  T  sub  4  into  T  sub  3  was  stimu- 
lated by  malathion  and  inhibited  by  BHC.  (Au- 
thor's abstract) 
W87-07118 


INFLUENCE  OF  PH  AND  ALUMINUM  ON 
DEVELOPING  BROOK  TROUT  IN  A  LOW 
CALCIUM  WATER, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
J.  B.  Hunn,  L.  Cleveland,  and  E.  E.  Little. 
Environmental  Pollution,  Vol.  43,  No.  1,  p  63-73 
January  1987.  7  tab,  27  ref. 

Descriptors:  'Toxicity,  'Acid  rain,  'Water  pollu- 
tion effects,  'Hydrogen  ion  concentration,  'Alumi- 
num, 'Fish  physiology,  'Lethal  limit,  'Trout, 
Mortality,  Sublethal  effects,  Water  softening,  Fish 
behavior,  Growth,  Embryonic  growth  stage, 
Growth  stages,  Hatching,  Larvae,  Larval  growth 
stage. 

Eyed  embryos  of  brook  trout  (Salvelinus  fontina- 
lis)  were  exposed  to  nominal  pHs  of  4.5,  5.5  and  7.5 
with  and  without  aluminum  (300  micrograms/liter) 
in  extremely  soft  water  (hardness  <  9  milligrams/ 
liter)  at  12  C.  Embryo  mortality  exceeded  80%  at 
pH  4.5,  averaged  15  to  18%  in  the  pH  5.5  treat- 
ments, and  was  less  than  2%  in  the  pH  7.5  treat- 
ments. Aluminum  significantly  reduced  embryo 
mortality  (85.3%  versus  99.5%)  at  pH  4.5,  but  did 
not  affect  mortality  at  pH  5.5  or  pH  7.5.  Percent 
hatch  and  poor  hatch  were  pH  dependent  and 
were  not  significantly  influenced  by  aluminum. 
Brook  trout  larvae  cumulative  mortalities  were 
100%  within  30  days  at  pH  4.5,  with  or  without 
the  aluminum;  69%  after  60  days  at  pH  5.5;  100% 
in  15  days  at  pH  5.5  with  aluminum  and  20%  after 
60  days  at  7.5  with  or  without  aluminum.  Fish  that 
survived  the  pH  5.5  treatment  showed  decreased 
growth  and  behavioral  impairments  compared  to 
the  controls  (pH  7.5  without  aluminum).  (Author's 
abstract) 
W87-07119 


ORGANOPHOSPHATE  DICHLORVOS  IN- 
DUCED  DOSE-RELATED  DIFFERENTIAL  AL- 
TERATIONS IN  LIPID  LEVELS  AND  LIPID 
PEROXIDATION  IN  VARIOUS  REGIONS  OF 
THE  FISH  BRAIN  AND  SPINAL  CORD, 
Jawaharlal  Nehru  Medical  Coll.,  Aligarh  (India). 
Interdisciplinary  Brain  Research  Centre. 
P.  Vadhva,  and  M.  Hasan. 

Journal  of  Environmental  Science  and  Health 
JPFCD2,  Vol.  21,  No.  5,  p  413-424,  October  1986. 
5  tab,  18  ref.  CSIR  New  Delhi,  Research  Grant  9 
(155)83/EMR-II. 

Descriptors:  'Lipids,  'Biological  membranes,  'In- 
secticides, 'Water  pollution  effects,  'Pesticides, 
Phosphates,  Dichlorvos,  Oxidation,  Agricultural 
runoff,  Fatty  acids,  Fish  toxins,  Bioaccumulation. 

The  effect  of  dichlorvos  (DDVP)  (o,o-dimethyl- 
2,2-dichlorovinyl  phosphate)  on  various  lipid  frac- 
tions and  on  lipid  peroxidation  in  the  discrete  areas 
of  the  brain  and  spinal  cord  were  studied  in  the 
fresh  water  teleost  (Heteropneustes  fossilis)  (Little 
information  is  available  on  dose-related  changes  in 
these  values  after  DDVP  intoxication.)  Fishes 
were  exposed  to  three  different  doses  (3.0,  6.0,  and 
9.0  ppm)  of  DDVP  daily  for  7  days.  (Author's 
abstract) 
W87-07139 


TOXICITY  OF  SOME  RICEFIELD  PESTI- 
CIDES TO  THE  CRAYFISH  P.  CLARKII 
UNDER  LABORATORY  AND  FIELD  CONDI- 
TIONS IN  LAKE  ALBUFERA  (SPAIN), 

Valencia  Univ.  (Spain).  Dept.  of  Animal  Physiolo- 
gy- 

E.  S.  Andreu-Moliner,  M.  M.  Almar,  I.  Legarra, 
and  A.  Nunez. 

Journal  of  Environmental  Science  and  Health 
JPFCD2,  Vol.  21,  No.  6,  p  529-537,  December 
1986.  3  tab,  13  ref. 

Descriptors:  'Water  pollution  effects,  'Insecti- 
cides, 'Fungicides,  'Herbicides,  'Crayfish,  'Tox- 
icity, Lake  Albufera,  Rice,  Lakes,  Spain. 
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Static  toxicities  in  mature  crayfish  (Procambarus 
clarkii)  were  determined  for  eight  insecticides,  two 
herbicides,  and  one  fungicide  which  were  fre- 
quently used  in  rice  cultivation  at  Lake  Albufera. 
It  is  necessary  to  perform  a  particular  study  of  the 
effects  of  these  chemicals  as  they  relate  to  Lake 
Albufera  since  the  environment  and  weather  con- 
ditions are  not  comparable  to  those  at  the  other 
sites  at  .which  studies  of  crayfish  toxicity  were 
made.  Three  concentrations  of  each  product  were 
used  (1)  the  concentration  recommended  by  the 
dealer  (mg/L  of  active  ingredient  -  Carbofuran 
0  40  Carbaryl  0.80,  Malathion  0.80,  Tnchlorfon 
0  40,  Endosulfan  0.56,  Lindane  0.56,  Femthrothion 
0  40  Cyfloxylate  0.02,  Molinate-Thiobencarb  1.50, 
Copper  Sulfate  0.42),  (2)  half  the  recommended 
concentration,  and  (3)  double  the  recommended 
concentration.  In  all  three  concentrations  tested, 
only  Fenithrothion  and  Cyfloxylate  caused  a  con- 
siderable mortality.  The  others  produce  no  impor- 
tant effects  on  P.  clarkii  in  our  conditions.  (Airone- 
PTT) 
W87-07146 

REVIEW  OF  SEDIMENT/WATER  QUALITY 
INTERACTION  WITH  PARTICULAR  REFER- 
ENCE TO  THE  VAAL  RIVER  SYSTEM, 

National  Inst,  for  Water  Research,  Pretoria  (South 
Africa).  „ 

For  primary  bibliographic  entry  see  Field  5B. 
W87-07150 

RELATIONSHIP  OF  WATER  QUALITY  AND 
FISH  OCCURRENCE  TO  SOILS  AND  GEOLO- 
GY IN  AN  AREA  OF  HIGH  HYDROGEN  AND 
SULFATE  ION  DEPOSITION, 

Pennsylvania  State  Univ.,  University  Park. 
W.  E.  Sharpe,  V.  G.  Leibfried,  W.  G.  Kimmel,  and 
D  R.  DeWalle.  „,   XT 

Water  Resources  Bulletin  WARBAQ,  Vol.  23  No. 
1,  p  37-46,  February   1987.  4  fig,   3  tab,   15  ref. 

Descriptors:  'Watersheds,  'Fish  populations, 
♦Headwater  streams,  'Sulfates,  *Acid  rain,  'Water 
pollution  effects,  'Ions,  'Deposition,  'Water  qual- 
ity, Pennsylvania,  Trout,  Streams,  Alkalinity,  Soil 
types,  Geology,  Acidification. 


Ecotoxicology  and  Environmental  Safety 
EESADV,  Vol.  12,  No.  2,  p  105-109,  October 
1986.  2  tab,  10  ref. 

Descriptors:  'Water  pollution  effects,  'Anemia, 
♦Hematotoxicity,  'Toxicity,  Herbicides,  'Trifluor- 
otoluene,  Organic  compounds,  Rats,  Italy,  Tissue 
analysis. 

Three  short-term  studies  of  7,  14,  and  21  days, 
respectively,  were  made  to  investigate  the  nature 
of  the  anemia  induced  in  rats  by  3,5-dimtro-4- 
chloro-alpha,alpha,alpha-trifluorotoluene 
(DNCTT).  This  compound  is  an  intermediate  in 
the  synthesis  of  dinitroaniline  herbicides  and  was 
detected  as  a  contaminant  of  a  water-bearing  stra- 
tum in  northern  Italy.  DNCTT  was  mixed  in  a 
powdered  rodent  diet  at  a  level  of  2000  ppm  and 
administered  to  Wistar-derived  rats.  DNCTT  was 
shown  to  produce  a  hemolytic  anemia  of  rapid 
onset-  packed  cell  volume  and  hemoglobin  concen- 
tration were  decreased  at  all  three  treatment  peri- 
ods Methemoglobin  and  reticulocyte  count  were 
increased  compared  to  those  of  the  control  groups. 
Spleen  enlargement  was  also  evident  at  the  macro- 
scopic examination,  whereas  the  liver  appearance 
was  normal.  Pearl's  Prussian  blue  staining  per- 
formed on  the  spleen  and  liver  was  highly  positive 
in  the  spleen  of  treated  rats,  but  no  iron  deposition 
was  detected  in  the  liver  of  treated  rats.  (Author's 
abstract) 
W87-07204 

TOXICITY  OF  FOUR  PESTICIDES  ON  THE 
FINGERLINGS  OF  INDIAN  MAJOR  CARPS 
LABEO  ROHITA,  CATLA  CATLA,  AND  CIRR- 
HINUS  MRIGALA, 

Government  Motilal  Science  Coll.,  Bhopal  (India). 
Dept.  of  Zoology. 

S  K.  Kulshrestha,  N.  Arora,  and  S.  Sharma. 
Ecotoxicology       and       Environmental        Safety 
EESADV,  Vol.   12,  No.   2,  p   114-119,  October 
1986.  4  fig,  2  tab,  8  ref 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
'Pesticides,  'Carp,  Population  exposure,  Organic 
compounds,  India,  Life  history  studies,  Fish  physi- 
ology. 


A  survey  of  61  headwater  streams  and  their  water- 
sheds on  Pennsylvania's  Laurel  Hill,  an  area  of 
high  hydrogen  ion  and  sulfate  deposition,  was  con- 
ducted in  May  and  June  1983.  Trout  were  absent 
from  12  or  20  percent  of  the  streams.  No  fish  were 
present   in    10   streams.   Thirty-three   streams   ap- 
peared   to   contain    viable    trout    populations,    10 
streams  had  other  interfering  cultural  impacts  and 
6  streams  had  nonviable  trout  populations.  Signifi- 
cant   differences    in    water    quality    were    noted 
among  streams  with  and  without  fish.  The  streams 
having  no  fish  as  a  group  had  significantly  lower 
pH  and  alkalinity  and  higher  dissolved  aluminum 
than  those  with  fish  Attempts  were  made  to  corre- 
late soil  type  and  geology  with  the  presence  or 
absence  of  trout.  Watersheds  with  a  major  percent- 
age of  very  stony  land  soil  classifications  always 
contained  no  trout  or  were  culturally  impacted.  On 
the  other  hand,  watersheds  with  a  major  percent- 
age of  Upshur  (limestone   derived)  soils  always 
supported  trout.  Watersheds  with  more  than   30 
percent  Pocono  Group  bedrock  supported  trout  in 
every  case  but  two,  while  in  every  case  but  one, 
watersheds  with  more  than  30  percent  Pottsville 
Group  bedrock  did  not  support  trout.  Acid  runoff 
episode  data  indicate  severe  transient  acidification 
attributable  to  atmospheric  deposition.  It  appears 
that  a  combination  of  very  stony  land,  30  percent 
Pottsville  Group  bedrock  and  high  deposition  of 
hydrogen  ions  and  sulfate  may  result  in  transient 
acidification  and  absence  of  fish  populations  from 
headwater  streams  on  Pennsylvania's  Laurel  Hill. 
(See  also  W87-07178)  (Author's  abstract) 
W87-07179 

HEMATOTOXIC  EFFECTS  OF  3,5-DINITRO-4- 
CHLORO-ALPHA,ALPHA,AI.PHA-  M„,Am_ 
TRIFLUOROTOLUENE,  A  WATER  CONTAMI- 
NANT, 

Islituto  Supenorc  di  Sanita,  Rome  (Italy).  Lab.  di 
Tossicologia  Comparata  cd  Ecotossicologia. 
C.  Guastadisegni,  D.  Hall,  and  A.  Macri. 


Fingerlings  of  Labeo  rohita,  Catla  catla,  and  Ctrr- 
hinus  mrigala  were  exposed  to  selected  doses  of 
four  commonly  used  pesticides  carbofuran,  DD  1 , 
dimethoate,  and  Meta-Systox  for  a  period  up  to  30 
days  to  determine  relative  toxicological  effects, 
LC50  values  for  96  hr,  maximum  acceptable  toler- 
ant concentration,  and  application  factor.  The  use 
of  early  life  history  tests  has  been  emphasized  tor 
toxicological  assessments.  (Author's  abstract) 
W87-07205 

COMPARATIVE  KINETICS  STUDY  OF  THE 

EVOLUTION    OF    FRESHWATER    AQUATIC 

TOXICITY     AND    BIODEGRADABILITY    OF 

LINEAR  AND  BRANCHED  ALKYLBENZENE 

SULFONATES, 

Rhone-Poulenc  S.A.,  Paris  (France). 

A.  Gard-Terech,  and  J.  C.  Palla. 

Ecotoxicology        and        Environmental       Safety 

EESADV,  Vol.    12,  No.  2,  p   127-140,  October 

1986.  5  fig,  4  tab,  25  ref. 


present  in  the  inoculum  as  well  as  their  biochemi- 
cal characteristics  to  accurately  interpret  results  of 
biodegradation  tests  In  the  case  of  a  rapid  primary 
biodegradation  of  LAS  and  BAS,  the  acute  toxici- 
ty of  LAS  remains  three  times  as  high  as  that  of 
BAS  for  at  least  24  hr  toward  daphnia  and  48  hr 
toward  zebra  fish.  Their  acute  toxicity  to  daphnia 
and  zebra  fish  become  equivalent  only  after  72  hr. 
When  primary  biodegradation  of  both  products  is 
slower,  the  acute  toxicity  of  LAS  remains  higher 
than  that  of  BAS  for  more  than  7  days.  (Author's 
abstract) 
W87-07207 

RELATIONSHIPS         OF         QUANTITATIVE 

STRUCTURE-ACTIVITY    TO    COMPARATIVE 

TOXICITY  OF  SELECTED  PHENOLS  IN  THE 

PIMEPHALES   PROMELAS   AND  TETRAHY- 

MENA  PYRIFORMIS  TEST  SYSTEMS, 

Tennessee  Univ.,   Knoxville.  Coll.  of  Veterinary 

Medicine. 

T.  W.  Schultz,  G.  W.  Holcombe,  and  G.  L. 

Phipps. 

Ecotoxicology       and        Environmental        Safety 

EESADV,   Vol.    12,  No.  2,  p   146-153,  October 

1986.  3  fig,  1  tab,  15  ref. 

Descriptors:  *QSAR,  'Toxicity,  'Water  pollution 
effects,  'Phenols,  'Minnows,  'Tetrahymena, 
'Bioin'dicators,  Comparison  studies,  Organic  com- 
pounds, Regression  analysis,  Equations. 

The  relative  toxic  response  of  27  selected  phenols 
in  the  96-hr  acute  flowthrough  Pimephales  prome- 
las  (fathead  minnow)  and  the  48-  to  60-hr  chronic 
static  Tetrahymena  pyriformis  (ciliate  protozoan) 
test  systems  was  evaluated.  Log  K  sub  ow-depend- 
ent  linear  regression  analyses  revealed  that  the  data 
from  each  test  system  consisted  of  two  linear  equa- 
tions. The  less  toxic  chemicals  form  a  relationship 
which  models  polar  narcosis;  these  chemicals  are 
slightly  more  active  than  the  baseline  toxicity  of 
nonionic  narcotic  chemicals.  The  more  toxic 
chemicals  form  a  relationship  which  models  un- 
coupling of  oxidative  phosphorylation.  Regression 
analysis  of  fathead  minnow  toxicity  (log  LC50 
(mol/liter))  vs  Tetrahymena  toxicity  (log  BR 
(mmol/liter))  showed  good  correlation  between 
the  two  systems.  An  exception  appears  to  be  4- 
nitrophenol,  which  is  more  active  in  the  Tetrahy- 
mena system  than  in  the  fathead  minnow  and  lies 
outside  the  95%  confidence  interval.  Reanalysis 
following  deletion  of  4-nitrophenol  results  in  the 
equation  log  LC50  =  -0.9192(log  BR)  -  3  5035;  n 
=  26,r  squared  =  0.887.  (Author's  abstract) 
W87-07208 

EFFECT  OF  COMMERCIAL  FORMULATION 
OF  FOUR  ORGANOPHOSPHORUS  INSECTI- 
CIDES ON  THE  LH-INDUCED  GERMINAL 
VESICLE  BREAKDOWN  IN  THE  OOCYTES 
OF  A  FRESHWATER  TELEOST,  MYSTUS  VH- 
TATUS  (BLOCH)-A  PRELIMINARY  IN  VITRO 
STUDY, 
Banaras' Hindu  Univ.,  Varanasi  (India).  Dept.  ol 

Zoology. 

S.  Haider,  and  N.  Upadhyaya. 

Ecotoxicology       and       Environmental        ^atet; 

EESADV,  Vol.    12,  No.   2,   p   161-165,  Octobei 

1986.  1  tab,  15  ref. 


Descriptors:  'Water  pollution  effects,  'Fate  of  pol- 
lutants, 'Toxicity,  'Biodegradation,  'Alkylben- 
zene  sulfonates,  Surfactants,  Detergents,  Organic 
compounds,  Daphnia,  Zebra  fish,  Bacteria. 

Evolution  of  both  primary  biodegradability  and 
acute  toxicity  to  daphnia  and  zebra  fish  of  a  linear 
alkylbenzene  sodium  sulfonate  (LAS)  and  a 
branched  alkylbenzene  sodium  sulfonate  (BAS) 
were  measured  simultaneously.  In  six  of  eight  ex- 
periments, LAS  was  biodegraded  to  90%  in  7  days 
and  BAS  to  70%  in  7  days.  In  the  two  other 
experiments,  both  LAS  and  BAS  have  shown  the 
same  biodegradation  speed  and  reached  the  same 
biodegradation  level  in  7  days:  45%  in  one  experi- 
ment and  55%  in  the  other.  The  composition  of 
bacteria  population  and  the  level  of  cellular  A  1  P 
of  the  inoculum  play  a  decisive  role  in  the  biode- 
gradation. These  results  confirm  that  it  is  essential 
to  know  the  composition  of  bacteria  population 


Descriptors:  'Mystus,  'Water  pollution  effects 
'Organophosphorus  pesticides,  'Insecticides,  Pop 
ulation  exposure,  Oocytes,  Teleosts,  Reproduction 
Fish  physiology,  Organic  compounds,  Pesticides 

Effect  of  commercial  formulation  of  four  organc 
phosphorus  insecticides  such  as  malathion,  phos 
drin  (mevinphos),  birlane  (chlorfenvinphos),  an 
gardona  (tetrachlorvinphos)  on  LH-induced  I 
vitro  germinal  vesicle  breakdown  (GVBD)  in  th 
oocytes  of  Mystus  vittatus  was  investigated  usin 
three  concentrations  for  each  insecticide.  All  c 
these  insecticides  could  significantly  inhibit  tri 
LH-induced  GVBD  in  all  of  their  concentrate 
except  two  lower  concentrations  of  birlane. 
probable  mechanism  of  inhibition  of  reproductic 
by  these  insecticides  is  discussed  in  the  light  i 
present  findings.  (Author's  abstract) 
W87-07209 
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ARSENIC.  ANTIMONY  AND  SELENIUM  SPE- 
CIATION  DURING  A  SPRING  PHYTOPLANK- 
TON  BLOOM  IN  A  CLOSED  EXPERIMENTAL 
ECOSYSTEM. 

Southampton  Univ.  (England).  Dept.  of  Chemis- 
try 

For  primary  bibliographic  entry  see  Field  2H 
W87-07217 


USE  OF  A  SENSITIVE  INDICATOR  SPECIES 
IN  THE  ASSESSMENT  OF  BIOLOGICAL  EF- 
FECTS OF  SEWAGE  DISPOSAL  LN  FJORDS 
NEAR  BERGEN.  NORWAY, 

Dunstaffnaee  Marine  Research  Lab..  Oban  (Scot- 
land). 

J  Blackstock.  P.  J.  Johannessen,  and  T.  H. 
Pearson. 

Marine  Biologv  MBIOAJ.  Vol.  93,  No.  2,  p  315- 
322,  November  1986.  3  fig.  2  tab,  40  ref. 

Descriptors:  'Bioindicators,  *Glycera.  'Sewage 
disposal,  •Norway.  'Water  pollution  effects. 
•Waste  disposal.  'Fjords.  'Sediments.  Poly- 
chaetes.  Enzymes,  Metabolism.  Coastal  waters. 
Biochemistry. 

Coordinated  environmental,  ecological  and  bio- 
chemical studies  were  applied  to  assess  the  impact 
of  sewage  disposal  in  a  fjordic  system  near  Bergen, 
Norway.  The  ecological  and  biochemical  effects 
were  studied  in  1983  at  four  sampling  locations 
situated  along  a  spatial  gradient  of  effects  of  the 
sewage  on  conditions  in  the  sediments.  Two  of  the 
locations,  near  Dolviken,  were  found  to  be  consid- 
erably affected  by  the  sewage.  Relatively  few  spe- 
cies of  macrobenthic  invertebrate  fauna  were 
present  at  these  locations,  and  analysis  of  the  distri- 
bution of  individuals  among  species  indicated  dis- 
tortion of  the  benthic  community  structure.  On  the 
basis  of  its  distribution  along  spatial  gradients  of 
organic  enrichment  and  various  criteria  relating  to 
its  suitability  for  biochemical  analysis,  the  poly- 
chaete  Glycera  alba  (Muller)  was  selected  as  the 
most  suitable  pollution-sensitive  indicator  species 
for  use  in  the  biochemical  studies.  In  individuals 
from  the  two  affected  locations  near  Dolviken, 
maximal  activities  of  the  regulatory  glycolytic 
enzyme,  phosphofructokinase,  and  the  pyruvate 
oxidoreductase.  alanopine  dehydrogenase,  were 
very  low.  Activities  of  several  other  enzymes  asso- 
ciated with  carbohydrate  cotabolism  were  also 
lower  in  these  groups  than  in  the  reference  group 
collected  from  Raunefjorden.  The  ecological  and 
biochemical  measures  both  corresponded  closely 
with  the  changes  in  environmental  conditions 
along  the  gradient  of  sewage  effects.  The  results 
are  discussed  with  reference  to  earlier  coordinated 
ecological  and  biochemical  investigations  carried 
out  in  Scotland  and  Norway  and  to  experimental 
studies  of  the  effects  of  pollutants  and  hypoxia  on 
energy -yielding  metabolism  of  polychaetes.  It  is 
suggested  that  the  enzymatic  changes  in  G.  alba 
may  be  a  sensitive  component  of  an  integrated 
metabolic  response,  which  may  involve  a  decrease 
in  glycolytic  energy  production  for  the  fuelling  of 
muscular  activity.  Further  development  of  this  co- 
ordinated ecological  and  biochemical  approach  is 
discussed,  with  emphasis  on  its  potential  utility  in 
the  assessment  of  biological  effects  of  the  disposal 
of  organically  rich  waste  materials  in  coastal 
waters.  (Author's  abstract) 
W87-07229 


EFFECTS  OF  9-10  DmYDROANTHRACENE 
AND  ITS  BIODEGRADATION  PRODUCTS  ON 
THE  MARINE  DLATOM  PHAEODACTYLUM 
TRICORNUTLM. 

Centre  d'Oceanologie  de  Marseille  (France). 
M.  M.  Goutx.  M.  Al-Mallah,  and  J.  C.  Bertrand. 
Marine  Biology  MBIOAJ.  Vol.  94.  No.  1,  p  111- 
115,  February  1987.  4  fig.  1  tab.  29  ref.  Elf  Petrole- 
um Co.  Contract  5022. 

Descriptors:  'Water  pollution  effects,  'Diatoms, 
Biodegradation,  'Aromatic  hydrocarbons,  'Dihy- 
droanthracene,  Population  exposure,  Growth, 
Photosynthesis,  Chlorophvll  a.  Synergistic  effects. 
Toxicity 

Growth,  photosynthetic  capacity  and  chlorophyll 
a  content  of  the  marine  diatom   Phaeodactylum 


tricomutum  Bohlin  were  observed  after  exposure 
to  the  aromatic  hydrocarbon  9-10  dihydroanthra- 
cene  and  its  biodegradation  products.  Growth  was 
inhibited  after  exposure  to  the  aromatic  hydrocar- 
bon, whereas  no  inhibition  occurred  in  the  pres- 
ence of  the  biodegradation  products  alone.  The 
degradation  products  were  found  to  enhance  tU*^ 
chlorophyll  a  cellular  content.  Synergistic  effects 
between  dihydroanthracene  and  its  biodegradation 
products  increased  the  toxicity  of  this  aromatic 
hydrocarbon.  (Author's  abstract) 
W87-07230 


ROLE  AND  NATURE  OF  ENVIRONMENTAL 
TESTING  METHODS, 

Gesellschaft  fuer  Strahlen-  und  Umweltforschune 

m.b.H.  Muenchen.  Neuherberg  (Germany.  F.R.f. 

Inst,  fuer  Oekologische  Chemie. 

For  primary  bibliographic  entry  see  Field  5A 

W87-07234 


ACCUMULATION  IN  AQUATIC  ORGANISMS. 

Institut  fuer  Meeresforschung,  Bremerhaven  (Ger- 
many. F.R.). 

For  primary  bibliographic  entry  see  Field  5B. 
W87-07240 


MANAGEMENT    OF   TOXIC   AND   HAZARD- 
OUS WASTES. 

For  primary  bibliographic  entry  see  Field  5E. 
W87-07243 


INFLUENCE  OF  HAZARDOUS  AND  TOXIC 
WASTES  ON  THE  ENGINEERING  BEHAVIOR 
OF  SOILS, 

Woodward-Clyde  Consultants. 

J.  C.  Evans.  H.  Y.  Fang,  and  I.  J.  Kugelman. 

IN:  Management  of  Toxic  and  Hazardous  Wastes. 

Lewis  Publishers,  Inc.,  Chelsea.  Michigan.  1985.  p 

237-264,  4  fig,  2  tab.  25  ref.  EPA  Grant  R8 10922. 

Descriptors:  'Soil  water.  'Soil  properties,  'Soil 
mechanics,  'Water  pollution  effects,  'Waste  dis- 
posal. 'Clays,  Porosity,  Gouy-Chapman  model. 
'Model  studies,  Chemical  reactions,  Hazardous 
wastes. 

It  is  e\ident  that  significant  work  has  been  done  to 
provide  an  understanding  of  the  interaction  be- 
tween pore  fluids  and  clay  behavior.  This  research 
has  been  conducted  in  various  fields.  Geotechnical 
engineers,  in  their  effort  to  better  understand  the 
fundamentals  of  clay  behavior,  have  conducted 
various  tests  utilizing  alternate  pore  fluids  and  vari- 
ous clay  minerals.  Other  researchers,  looking  for  a 
practical  application  to  the  liner  problems,  have 
studied  the  effects  of  organic  leachate  on  various 
soils  used  as  liners.  The  findings  of  selected  re- 
searchers have  been  reviewed  on  a  case-by-case 
basis.  The  results  were  then  examined  for  compara- 
bility with  results  predicted  from  the  Gouy-Chap- 
man model.  In  most  cases  the  clay  behavior  due  to 
changes  in  pore  fluid  composition  were  consistent 
with  changes  predicted  by  the  use  of  the  Guoy- 
Chapman  model.  The  conclusion  is  drawn  that  the 
Gouy-Chapman  theory  may  be  useful  as  a  predic- 
tive tool  to  study  the  influence  of  pore  fluid  on 
clay  behavior.  It  is  cautioned,  however,  that  other 
phenomena  (such  as  dissolution)  may  govern  the 
clay  response  under  certain  chemistry"  conditions. 
To  adequately  work  and  understand  these  phe- 
nomena, a  characterization  of  the  waste  is  neces- 
sary. In  a  similar  manner  to  geotechnical  site  char- 
acterizations, one  must  understand  the  general 
properties  of  the  given  waste  and  how  those  prop- 
erties influence  the  clay  behavior  from  a  physical- 
chemical  standpoint.  It  is  recognized  that  consider- 
able additional  studies  are  required  in  virtually  all 
areas  of  the  effects  of  hazardous  wastes  on  clays 
from  a  physical-chemical  standpoint.  The  phenom- 
ena investigated  here  are  extremely  complex  and 
all  possible  influences  could  not  be  addressed  in 
this  paper.  Studies  are  required  on  the  very  basic 
levels  of  understanding  clay  mineralogy,  pore  fluid 
chemistry,  and  the  interaction  of  a  clay  mineralogi- 
cal  system  with  pore  fluids.  Immediate  needs  are 
concerned  with  adequate  and  safe  methods  of  con- 
ducting permeability  tests  with  hazardous  pore 
fluids  on  clay  materials  proposed  for  liners,  which 
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adequately  reflect  field  conditions  to  which  these 
clays  will  be  subjected  while  in  service.  (See  also 
W87-07243)  (Lantz-PTT) 
W87-07264 


ENVIRONMENTAL  RISK  ASSESSMENT, 

Risk  Science  International.  Washington.  DC 

L.  M.  Miller. 

IN:  Management  of  Toxic  and  Hazardous  Wastes, 

Lewis  Publishers,  Inc..  Chelsea,  Michigan.  1985.  d 

367-371.  v 

Descriptors:  'Environmental  effects.  'Risk  assess- 
ment, 'Waste  disposal.  Industrial  wastes,  Legal 
aspects.  Insurance. 

Most  companies  that  manufacture,  handle  or  dis- 
pose of  chemicals  or  petroleum  products  have  the 
potential  to  cause  environmental  impairment,  espe- 
cially by  long-term,  or  gradual  release  of  materials 
into  the  environment.  This  impairment  creates  po- 
tential liabilities  that  result  from  numerous  regula- 
tions as  well  as  from  common  law.  One  way  to 
identify  these  potential  environmental  liabilities 
and  exposures  is  through  environmental  risk  assess- 
ment. The  primary  focus  of  an  environmental  risk 
assessment  is  to  evaluate  the  potential  for  off-site 
gradual  impairment  arising  from  a  company's  oper- 
ations. Such  an  assessment  reviews  the  status  of  the 
firm's  environmental  risk  exposure,  both  as  a  snap- 
shot of  the  present  and  as  a  review  of  past  oper- 
ations. In  addition  to  being  a  useful  internal  tool 
for  corporate  planning,  the  assessment  can  also  be 
used  in  obtaining  environmental  impairment  liabil- 
ity (EIL)  insurance,  which  provides  coverage  for 
gradual  impairment  that  results  in  third-part  bodily 
injury  or  property  damage.  (See  also  W87-07243) 
(Lantz-PTT) 
W87-07274 


TOXICOLOGY  OF  NATURAL  AND  MAN- 
MADE  TOXICANTS  FN  DRLNKLNG  WATER, 

Health  Effects  Research  Lab..  Cincinnati.  OH 
R.  J.  Bull. 

Available  from  the  National  Technical  Information 
Service,  Springfield.  Virginia  22161,  as  PB84- 
246255.  Price  codes:  A02-PC  in  papercopv.  A01- 
MF  in  microfiche.  EPA  Report  No.  EPA-600/D- 
84-222.  September  1984.  14  p,  5  tab,  11  ref. 

Descriptors:  'Toxicity.  'Drinking  water,  'Water 
pollution  effects.  *Water  treatment.  Organic 
carbon.  Organic  compounds.  Trihalomethanes. 
Halocetonitriles.  Carcinogens.  Chemical  analysis. 

Drinking  water  obtained  from  surface  sources  con- 
tains a  very  large  variety  of  organic  chemicals. 
The  total  organic  carbon  present  in  the  source 
water  is  made  up  of  both  natural  and  man-made 
chemicals.  In  most  instances  natural  organic  mate- 
rial predominates  and  is  largely  made  up  of  humic 
and  fulvic  acids.  The  introduction  of  chlorine  into 
drinking  water  results  in  the  formation  of  a  variety 
of  by-products  including  the  trihalomethanes.  ha- 
loacetonitriles.  halogenated  aldehyde  and  haloge- 
nated  ketone  derivatives.  Representatives  of  these 
classes  of  chemicals  have  been  shown  to  be  muta- 
genic and/or  carcinogenic.  More  recent  studies 
have  shown  that  similar  chemicals  are  formed 
upon  direct  administration  of  chlorine  solutions  to 
rate.  Hypochlorite  and  monochloramine  (a 
common  alternative  disinfectant  to  chlorine)  have 
been  shown  to  be  capable  of  increasing  the  percent 
of  structurally  abnormal  spermheads  in  mice  at 
low  doses  (4  mg/kg/day  for  five  days).  Chlorine 
dioxide,  a  proposed  alternative  disinfectant,  has 
been  shown  to  produce  decreases  in  plasma  thyr- 
oxine levels  at  exposures  of  100  mg  C102/L  of 
drinking  water.  It  is  unlikely  that  these  effects  can 
be  attributed  to  direct  effects  of  disinfectants  since 
they  are  all  extremely  reactive  molecules  and 
would  react  freely  with  the  great  excess  of  organic 
material  present  in  the  gastrointestinal  tract.  It  is 
more  likely  that  these  effects  can  be  attributed  to 
reaction  products  such  as  those  which  have  been 
identified  in  drinking  water  and/or  the  stomach 
contents  of  experimental  animals.  Therefore,  these 
data  suggest  that  chemical  interactions  between  a 
group  of  chemicals  that  have  been  generally  re- 
garded as  safe  (the  disinfectants)  and  other  chemi- 
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EH 


Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C— Effects  Of  Pollution 

cals  of  a  low   level   of  intrinsic   toxicity   (humic 
acids,  stomach  contents)  produce  potentially  haz- 
ardous products.  (Author's  abstract) 
W87-07309 


Meteorology  and  Physical  Oceanography. 
For  primary  bibliographic  entry  see  Field  5fc. 
W 87-07 399 


METHOD  FOR  RANKING  BIOLOGICAL 
HABITATS  IN  OIL  SPILL  RESPONSE  PLAN- 
NING AND  IMPACT  ASSESSMENT 

National  Coastal  Ecosystems  Team,  Slide  1  LA. 
For  primary  bibliographic  entry  see  Field  5(j. 
W87-07310 

MUTAGENIC  PROPERTIES  OF  DRINKING 
WATER    DISINFECTANTS    AND    BY-PROD- 

UCTS 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
J.  R.  Meier,  and  R.  J.  Bull.  . 

Available  from  the  National  Technical  Information 
Service,  Springfield,  virfinla  ^^n  of 
PB84246321.  EPA  Report  No.  EPA-600/D-84- 
224,  September   1984.  31   p,  5  fig,  6  tab,  27  ret. 

Descriptors:  *Drinking  water,  "Water  treatment, 
♦Water  pollution  effects,  *Mutagens,  Carcinogens, 
Water  supply,  Chlorination,  Chemical  analysis,  In 
situ  tests. 

The  identification  of  a  number  of  mutagenic  and 
carcinogenic  chemicals  in  public  water  supplies  has 
raised  concern  over  potential  genetic  and  carcino- 
genic hazards  to  the  human  population.  There  is 
growing  evidence  to  indicate  that  these  chemicals 
are  produced  during  water  chlorination,  and  con- 
sequently alternative  strategies  for  water  disinfec- 
tion are  being  considered.  Unfortunately,  it  is  not 
known  to  what  extent  the  mutagenic  activity  in 
chlorinated  drinking  water,  and  the  associated  po- 
tential health  risks,  are  accounted  for  by  chemicals 
identified  thus  far.  Laboratories  are  exploring  the 
use  of  humic  acid  for  studying  the  mutagenic  prop- 
erties of  chlorinated  humic  acids  in  the  Ames  test 
and  include  results  from  studies  on  the  ability  ot 
chlorinated  and   non-chlorinated   humic  acids   to 
induce  sister  chromatid  exchange  (SCE)  in  vitro 
and  to  produce  spermhead  abnormalities  and  mi- 
cronuclei  in  bone  marrow  in  mice  in  vivo.  Since 
disinfectant  chemicals  are  generally  added  at  levels 
sufficient  to  produce  disinfectant  residuals  during 
distribution,  the  concern  over  potential  health  risks 
arising  from  the  use  of  disinfectants  may  extend  to 
the   disinfectants    themselves,   or   to   by-products 
formed  in  vivo.  This  notion  is  supported  by  results 
in  bacterial  assays  which  suggest  that  chlorine  and 
monochloramine   are   capable  of  inducing   DN A 
damage  and  causing  mutation.  In  addition,  naloge- 
nated  organic  compounds  with  known  mutagenic 
and  carcinogenic  properties  have  been  shown  to  be 
formed  in  vivo  following  oral  dosing  of  rats  with 
sodium   hypochlorite.   Because   of  these   findings 
tests  have  been  conducted  on  the  mutagenic  poten- 
tial of  various  disinfectants  in  vivo  by  examining 
chromosomal  damage  in  bone  marrow  and  sperm- 
head  abnormalities  in  mice.  Studies  are  also  being 
conducted  on  the  toxicological  properties  of  drink- 
ing water  samples  prepared  using  alternative  tech- 
niques for  disinfection  and  post-disinfection  treat- 
ment. Preliminary  results  on  the  mutagenic  activi- 
ties of  these  samples  are  discussed.  (Author's  ab- 
stract) 
W87-07311 

APPLICATION  OF  FISHERIES  MANAGE- 
MENT TECHNIQUES  TO  ASSESSING  IM- 
PACTS 

Battelle'  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  81. 
W87-07339 


WASTES  IN  THE  OCEAN,  VOLUME  1:  INDUS- 
TRIAL AND  SEWAGE  WASTES  IN  THE 
OCEAN. 

State  Univ.  of  New  York  at  Stony  Brook. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-07396 

SIMPLE  MODELS  OF  WASTE  DISPOSAL  IN  A 
GYRE  CIRCULATION, 

Massachusetts  Inst   of  Tech.,  Cambridge.  Dept.  ol 


MICROBIAL    COMMUNITIES    IN    SURFACE 
WATERS  AT  THE  PUERTO  RICO  DUMPSITE, 

Maryland  Univ.,  College  Park.  Dept.  of  Microbi- 
ology. _.  .  ,  ,_ 
For  primary  bibliographic  entry  see  Field  5b. 
W 87-07406 


PHYTOPLANKTON:  COMPARISON  OF  LAB- 
ORATORY   BIOASSAY    AND    FIELD    MEAS- 
UREMENTS, ,.,       „      ., 
Bigelow  Lab.  for  Ocean  Sciences,  West  Boothbay 
Harbor,  ME. 

L  S  Murphy,  E.  M.  Haugen,  and  J.  F.  Brown 
IN-  Wastes  in  the  Ocean,  Volume  1:  Industrial  and 
Sewage  Wastes  in  the  Ocean.  John  Wiley  and 
ionsgNew  York,  New  York.  1983  p  219-233,  5 
fig,  3  tab,  27  ref.  NOAA  Grant  NA  80  ADD- 
00033. 

Descriptors:  'Phytoplankton,  *Water  pollution  ef- 
fects *Waste  disposal,  *Bioassay,  "Puerto  Rico, 
•Ocean  dumping,  Industrial  wastes,  Phytotoxicity, 
Chlorophyll,  Dinoflagellates,  Environmental  ef- 
fects. 

A  laboratory  bioassay  was  developed  to  predict 
the  effects  on  the  phytoplankton  community  of  the 
several  wastes  disposed  of  at  deep-ocean  dump- 
sites  The  bioassay  measured  change  in  chlorophyll 
fluorescence  and  cell  number  of  specified  clones  in 
a  controlled  environment.  For  all  phytoplankton 
clones  tested,  the  pharmaceutical  and  the  Ameri- 
can Cyanamid  wastes  were  more  toxic  than  the 
DuPont-Edge  Moor  waste,  which  was  more  toxic 
than  the  DuPont-Grasselli  waste.  Centric  diatoms 
and   dinoflagellates   were   more   sensitive   to   the 
wastes  than  were  pennate  diatoms  and  some  repre- 
sentatives of  the  monad  classes,  but  some  degree  ot 
resistance  was  shown  in  isolates  of  other  classes 
established  from  polluted  estuaries.  These  bioas- 
says  predict  that  changes  in  community  structure 
should  occur  at  the  concentration  existing  in  the 
wake  of  the  barge  during  dumps.  Initial  studies  at 
the  Puerto  Rico  dumpsite  showed  an  immediate, 
short-term  pulse  effect  on  the  community  struc- 
ture   with  dinoflagellates  decreasing  and  monads 
increasing.   (See   also   W87-07396)   (Author's   ab- 
stract) 
W 87-07407 

COPEPODS  AND  ICHTHYOPLANKTON:  LAB- 
ORATORY STUDIES  OF  PHARMACEUTICAL 
WASTE  TOXICITY, 

Texas  Univ.  at  Austin,  Port  Aransas.  Marine  Sci- 
ence Inst. 

W.  Y.  Lee.  ,   _    .        .  ,       , 

IN-  Wastes  in  the  Ocean,  Volume  1:  Industrial  and 
Sewage  Wastes  in  the  Ocean.  John  Wiley  and 
Sons,  New  York,  New  York.  1983.  p  235-250,  6 
tab,  12  ref.  NOAA  Grant  04-8-M01-54. 


Descriptors:  'Water  pollution  effects,  'Waste  dis- 
posal, *Copepods,  'Ichthyoplankton,  *Ocean 
dumping,  'Toxicity,  Industrial  wastes,  Phytotoxi- 
city, Redfish,  Mortality,  Environmental  effects, 
Larvae,  Population  exposure. 

Studies  were  carried  out  to  determine  the  toxicity 
of  six  ocean-dumped  pharmaceutical  wastes  to 
marine  copepods  and  redfish  (Sciaenops  ocellata) 
eggs  and  larvae.  To  simulate  waste  concentrations 
at  the  dumpsite,  copepods  were  consecutively  im- 
mersed in  a  series  of  waste  dilutions  for  intervals  ot 
2  min  to  2  hr:  2  min  in  10%  waste  solution,  5  nun 
in  1%  1  hr  in  0.1%,  and  2  hr  in  0.01%.  Animals 
were  then  transferred  to  untreated  seawater  to 
determine  the  delayed  mortality.  Samples  from 
Merck  and  Pfizer  wastes  were  acutely  toxic  to 
marine  copepods;  mortality  was  >  35%  at  the  end 
of  3  hr  exposure.  Capir,  Squibb,  and  Upjohn 
wastes  produced  low  initial  mortalities  but  high 
delayed  mortalities  (>  60%).  The  ichthyoplankton 
were  treated  with  the  Capri,  Squibb,  and  Bristol 
wastes.  During  the  exposure,  observations  were 
made  on  hatching  success  of  embryos  and  on  mor- 
phological deformity,  behavioral  abnormality,  and 


survival  of  larvae  Merck  and  Squibb  wastes  were 
acutely  toxic  to  eggs  and  newly  hatched  larvae  at 
concentrations  of  0.5-1%.  The  corresponding  toxic 
levels  for  Bristol  waste  were  0.07%  for  eggs  and 
0  045%  for  larvae.  The  higher  toxicity  of  Bristol 
waste  may  have  been  caused  by  its  major  compo- 
nent, N,N-dimethylaniline,  which  is  more  persist 
ent  in  the  marine  environment  than  other  compo- 
nents in  the  wastes.  (See  also  W87-07396)  (Au- 
thor's abstract) 
W87-07408 

FISH  RESPONSE  TO  OCEAN-DUMPED 
PHARMACEUTICAL  WASTES, 

Texas  Univ.  at  Austin,  Port  Aransas.  Marine  Sci- 
ence Inst. 

D.  E.  Wohlschlag,  and  F.  R.  Parker. 
IN  Wastes  in  the  Ocean,  Volume  1:  Industrial  and 
Sewage   Wastes  in  the  Ocean.   John   Wiley   and 
Sons,  New  York,  New  York.   1983.  p  251-270,  3 
fig,  3  tab,  25  ref.  NOAA  Grant  04-8-M01-54. 

Descriptors:  *Fish  physiology,  'Ocean  dumping, 
•Waste  disposal,  'Water  pollution  effects,  Industri- 
al wastes,  Salinity,  Toxicity,  Fish,  Population  ex- 
posure. 

Metabolic  levels  and  swimming  performances  of 
Lutjanus  campechanus  (red  snapper)  at  20  C  and  a 
salinity  of  35  parts  per  thousand  m  dilutions  of  a 
composite    pharmaceutical    waste    indicated    fatal 
toxicity  for  fish  required  to  swim  for  24  hr  at  a 
concentration  of  0.25%  (v/v)  in  seawater.  For  fish 
held  two  days  at  0.25  and  0.0625%,  both  swim- 
ming performance  and  active  metabolism  dropped 
as  waste  concentration  increased.  Standard  (main- 
tenance) metabolism  was  fairly  constant.  Metabolic 
scope  (the  difference  between  active  and  standard 
metabolic  rates)  declined  in  proportion  to  the  sub- 
lethal waste  concentration  for  two-day  exposures. 
Exposure-recovery  experiments  at  28  C  and  a  sa- 
linity of  35  parts  per  thousand  with  Cynoscion 
nebulosus  (spotted  seatrout)  were  conducted  with 
composite  and  six  individual  industry  wastes.  The 
first  visible  signs  of  stress  appeared  'n  2  hr  or  less 
at  concentrations  between  0.5  and  0.00625%,  de- 
pending   on    the    initial    toxicity    of   each    waste 
source.  When  the  fish  were  transferred  to  clean 
seawater  the  metabolic  levels  were  highly  variable. 
The  standard  metabolism  always  increased  com- 
pared to  controls,  and  swimming  performance  de- 
clined   The  active  metabolic  levels  did  not  de- 
crease uniformly  because  of  the  stimulatory  effects 
of  the  Upjohn  waste  and  possibly  of  the  Merck, 
Bristol    and  Pfizer  wastes.  The  metabolic  scope, 
except  in  the  Upjohn  experiments,  remained  de- 
pressed at  the  end  of  the  recovery  period.  The 
unusually  great  depression  of  scope  in  the  compos- 
ite experiment  may  have  been  caused  by  negative 
interactions  among   waste  components.   Signs  ot 
morbidity  after  a  2-  to  4-day  recovery  indicated 
that  initial  exposure  concentrations  were  too  high 
and  too  long  for  complete  recovery.  The  extent  ot 
cumulative  or  delayed  lethality  in  ocean  dumping 
needs  to  be  investigated  in  terms  of  population 
suppression  effects  on  fishes  that  may  be  exposed 
in  short-term  pulses  of  subacute  toxic  levels  of 
wastes  every  few  days.  (See  also  W87-07396)  (Au- 
thor's  abstract) 
W87-07409 


EFFECTS  OF  SEWAGE  SLUDGE  DUMPING 
ON  CONTINENTAL  SHELF  BENTHOS, 

Environmental    Protection    Agency,    Annapolis, 

MD. 

D  W  Lear,  and  M.  L.  O'Malley. 

IN-  Wastes  in  the  Ocean,  Volume  1:  Industrial  and 

Sewage  Wastes  in  the  Ocean.   John  Wiley   and 

Sons,  New  York,  New  York.  1983.  p  293-311,  i 

fig,  6  tab,  43  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut 
ants,  'Wastewater  disposal,  'Water  pollution  ef 
fects,  'Sludge,  'Ocean  dumping,  Lead  tapper 
Organic  carbon,  Sediments,  Swales,  Polychaetes 
Capitella  capitata. 

The  fate  and  effects  of  the  ocean  dumping  o 
sewage  sludge  at  a  mid-continental  shelf  dumpsit 
were  studied  by  comparison  of  the  defined  area  o 
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deposition  with  a  reference  area  away  from  pre- 
vailing flows.  Concentrations  of  lead,  copper,  and 
organic  carbon,  and  the  percentage  fine  sediment 
fraction  (silts  plus  clays)  were  significantly  greater 
in  the  dumpsite  grid  compared  with  the  reference 
grid  Swales  in  the  dumpsite  grid  were  areas  of 
highest  concentrations  of  contaminants,  and  the 
pollution-sensitive  ampeliscid  amphipods  were 
atypically  absent  from  these  sites.  The  pollution- 
tolerant  polychaete  Capitella  capitata  was  found 
only  in  contaminated  swales.  This  study  identified 
at  least  one  locus  of  pollution  due  to  ocean  dump- 
ing, and  the  biological  response  characteristic  of 
such  contamination.  (See  also  W87-07396)  (Au- 
thor's abstract) 
W87-07411 


SEWAGE  SLUDGE  DUMPING  IN  THE  MID- 
ATLANTIC  BIGHT  IN  THE  1970S:  SHORT- 
INTERMEDIATE-,  AND  LONG-TERM  EF- 
FECTS, 

Millersville  State  Coll.,  PA.  Dept.  of  Earth  Sci- 
ences. 

B.  L.  Oostdam. 

IN:  Wastes  in  the  Ocean,  Volume  1:  Industrial  and 
Sewage  Wastes  in  the  Ocean.  John  Wiley  and 
Sons,  New  York,  New  York.  1983.  p  313-335,  10 
fig,  6  tab,  22  ref. 

Descriptors:  *Fate  of  pollutants,  *Path  of  pollut- 
ants, 'Water  pollution  effects,  "Ocean  dumping 
•Waste  disposal,  *Sludge,  "Philadelphia,  "Pennsyl- 
vania, "Delaware,  "Maryland,  Water  columns, 
rhermocline,  Aggregates,  Clams,  Environmental 
effects. 

The  fate  of  treated  sewage  sludge  dumped  by  the 
City  of  Philadelphia  off  the  coast  of  Delaware  and 
Maryland  was  considered  on  short-,  intermediate-, 
and  long-term  time  scales.  Short-term  (minutes  to 
hours)  studies  of  the  water  column  before,  during, 
and  after  dumping  operations  show  the  importance 
of  the  thermocline  both  as  a  barrier  to  settling  and 
as  a  surface  enhancing  dispersal.  Intermediate-term 
(days  to  months)  events  indicate  the  importance  of 
the  net  southward  bottom  drift  to  the  dispersal  of 
sewage  sludge.  A  fine  flocculent  material  consist- 
ing of  natural  aggregates,  possibly  mixed  with  set- 
tled sewage  sludge,  disperses  widely.  Long-term 
effects  (>1  year)  deal  with  the  environmental 
changes  at  a  newly  established  interim  dumpsite 
and  the  recovery  of  an  abandoned  old  dumpsite- 
attempts  to  evaluate  these  effects  from  a  study  of 
changes  in  trace  element  concentrations  in  sedi- 
ments and  in  the  surf  clams,  Spisula  solidissima, 
were  inconclusive.  (See  also  W87-07396)  (Author's 
abstract) 
W87-07412 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Waste  Treatment  Processes — Group  5D 


MARINE  AMOEBAE  (PROTOZOA:  SARCO- 
DINA)  AS  INDICATORS  OF  HEALTHY  OR 
IMPACTED  SEDIMENTS  IN  THE  NEW  YORK 
BIGHT  APEX, 

National  Marine  Fisheries  Service,  Oxford,  MD 

Northeast  Fisheries  Center. 

T.  K.  Sawyer,  and  S.  M.  Bodammer. 

IN:  Wastes  in  the  Ocean,  Volume  1:  Industrial  and 

Sewage   Wastes  in   the  Ocean.   John  Wiley   and 

Sons,  New  York,  New  York.   1983.  p  337-352    2 

fig,  3  tab,  22  ref. 

Descriptors:  "Marine  environment,  "Water  pollu- 
tion effects,  "Waste  disposal,  "Ocean  dumping, 
New  York  Bight,  "Sediments,  "Marin  amoeba, 
Bioindicators,  Protozoa,  Environmental  effects 
Uredging,  Acids,  Wastewater  disposal,  Marine 
sediments,  Municipal  wastes,  Ecosystem,  Sludge. 

Thirty-two  species  of  marine  amoebae  were  identi- 
tied  from  the  northwest  Atlantic  Ocean  in  the  New 
iork  Bight  apex  near  active  sewage,  dredge,  and 
icid-waste  dumpsites.  Twenty-seven  of  the  32  spe- 
cies were  present  in  surface  waters,  25  in  bottom 
waters  and  20  in  sediment  core  samples.  Bottom 
cores  from  the  sewage  site  yielded  1 1  of  the  32 
species,  acid-waste  cores  11,  dredge  spoil  cores  9 
and  control  station  cores  13.  Only  3  of  the  32 
species  were  present  in  cores  from  all  of  the  collec- 
tion sites:  Paramoeba  pemaquidensis,  Clydonella 
vivax,  and  Platyamoeba  langae.  The  recovery  of 
the  three  species  from  all  collection  sites  indicated 


that  they  might  be  useful  indicators  for  monitoring 
ocean  sediments  for  effects  more  serious  than  those 
brought  about  by  existing  disposal  practices.  The 
presence  of  1 1  amoeba  species  from  the  New  York 
sewage  dumpsite,  already  depleted  of  most  macro- 
faunal  species,  indicated  that  the  polluted  sedi- 
ments still  support  microfaunal  species  which  con- 
tribute to  organic  decay  and  nutrient  regeneration. 
The  20  species  present  in  sediments  are  bactivor- 
ous  and  thrive  at  the  lowest  level  of  the  food  web. 
Environmental  modifications,  which  might  disrupt 
protozoan/bacterial  interactions  in  surficial  sedi- 
ments, can  be  measured  qualitatively  by  monitor- 
ing the  seabottom  for  changes  in  protozoan  species 
diversity.  Preliminary  studies  on  species  diversity 
showed  that,  when  seabottom  sediments  were  cul- 
tured on  distilled  water  agar  to  test  for  physiologi- 
cally adaptable  species,  well-known  freshwater  or 
bacteria.  Sewage  sites  yielded  species  of  Acanthoa- 
moaeba  from  20  to  80%  of  the  sediment  samples, 
and  sites  that  were  not  affected  by  sewage  sludge 
yielded  the  amoebae  from  0  to  5%  of  the  samples 
(See  also  W87-07396)  (Author's  abstract) 
W87-07413 


NUTRIENT  CYCLING   BY   WETLANDS   AND 
POSSIBLE  EFFECTS  OF  WATER  LEVELS, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 

For  primary  bibliographic  entry  see  Field  2H 
W87-07436 


CHANGES  IN  THE  DISTRIBUTION  PAT- 
TERNS OF  TRACE  METALS  IN  SEDIMENTS 
OF  THE  MERSEY  ESTUARY  IN  THE  LAST 
DECADE  (1974-83), 

Imperial  Chemical  Industries  Ltd.,  Brixham  (Eng- 
land). Brixham  Lab. 

For  primary  bibliographic  entry  see  Field  5B 
W87-07466 


SEDIMENTS  OF  LAKE  BALDEGG  (SWITZER- 
LAND) -  SEDIMENTARY  ENVIRONMENT 
AND  DEVELOPMENT  OF  EUTROPHICATION 
FOR  THE  LAST  100  YEARS  (DIE  SEDIMENTE 
DES  BALDEGGERSEES  (SCHWEIZ)  -  ABLA- 
GERUNGSRAUM  UND  EUTROPHIERUNG- 
SENTWICKLUNG  WAHREND  DER  LETZTEN 
100JAHRE), 

Eidgenoessische  Technische   Hochschule,   Zurich 
(Switzerland).  Geologisches  Inst. 
For  primary  bibliographic  entry  see  Field  2H 
W87-07527 


MICROBIAL  ACTIVITY  IN  THE  SURFICIAL 
SEDIMENTS  OF  AN  OLIGOTROPHIC  AND 
EUTROPHIC  LAKE,  WITH  PARTICULAR 
REFERENCE  TO  DISSIMILATORY  NITRATE 
REDUCTION, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H 
W87-07528 


DETERIORATION  OF  MARBLE  STRUC- 
TURES: THE  ROLE  OF  ACID  RAIN, 

State  Univ.  of  New  York  at  Albany.  Atmospheric 
Sciences  Research  Center. 

R.  J.  Cheng,  J.  R.  Hwu,  J.  T.  Kim,  and  S.-M.  Leu 
Analytical  Chemistry  ANCHAM,  Vol.  59,  No  2 
p  104A-106A,  January  15,  1987.  4  fig,  1  tab. 

Descriptors:  "Acid  rain,  "Weathering,  "Marble, 
"Pollutant  identification,  "Air  pollution  effects, 
Rainfall,  Air  pollution,  Gypsum,  Sulfur  com- 
pounds, Calcium  carbonate,  Fly  ash,  Industrial 
wastes,  Metals,  Catalysts,  Oxidation. 

Old  marble  structures  are  deteriorating  at  noticea- 
ble rates  as  the  marble  is  converted  to  gypsum 
thereby  weakening  the  structures.  The  acceleration 
in  destruction  has  created  an  interest  in  discovering 
how  the  damage  occurs  and  has  generated  concern 
about  the  role  of  acid  rain  in  the  destruction.  Acid 
rain  is  caused  by  the  emission  of  sulfur  dioxide  and 
nitric  oxide  which  are  converted  to  sulfates  and 
nitrates,  respectively,  making  rain  acidic  in  charac- 
ter. The  sulfates  then  convert  the  calcium  carbon- 
ate, an  insoluble  component  of  marble,  into  the 


soluble  gypsum.  The  nitrates  convert  the  calcium 
carbonate  into  calcium  nitrate.  In  order  to  slow  the 
gypsum  formation,  the  destructive  material  needed 
to  be  identified  and  its  source  determined.  Modern 
optical  and  classical  analytical  techniques  were 
used  to  show  that  it  is  the  sulfates  in  acid  rain  that 
destroys  marble.  Using  a  scanning  electron  micro- 
scope and  an  energy-dispersive  X-ray  microana- 
lyzer,  it  was  found  that  fly  ash  emitted  from  indus- 
trial smokestacks  was  embedded  in  the  marble 
along  with  the  gypsum.  Experiments  were  per- 
formed to  show  that  fly  ash,  containing  oxidized 
metals,  acts  as  a  catalyst  for  the  oxidation  of  sulfur 
dioxide  to  sulfates  which  then  causes  the  deteriora- 
tion of  the  marble.  (Wood-PTT) 
W87-07533 


CHEMICAL  SPILL  RAVAGES  THE  RHINE, 

L.  Pilarski,  and  R.  Lewald. 

Engineering  News  -  Record  ENREAU,  Vol.  217 

No.  21,  p  12-13,  November  1986. 

Descriptors:  "Rhine  River,  "Hazardous  materials, 
"Water  pollution,  "Contamination,  "Public  policy, 
"Environmental  protection,  "Water  pollution  ef- 
fects, Mercury,  Heavy  metals,  Environmental  ef- 
fects, Legal  aspects,  Regulations,  Cleanup,  Decon- 
tamination, Environment,  Aquatic  environment, 
Disasters. 

A  fire  at  a  Swiss  warehouse  that  caused  10  to  30 
tons  of  hazardous  chemicals  to  flow  into  the  Rhine 
has  devastated  aquatic  life  in  the  185-mile  stretch 
of  the  river  between  Basel,  Switzerland  and  Mainz, 
West  Germany.  West  European  and  Common 
Market  officials  have  sharply  rebuked  the  Swiss 
government  and  Sandoz  AG,  the  firm  that  owns 
the  complex,  for  not  immediately  announcing  the 
spill  and  for  delaying  the  release  of  detailed  infor- 
mation on  the  chemicals  involved.  Swiss  emergen- 
cy planning,  risk  analysis,  and  warning  systems 
have  been  criticized  as  inadequate.  The  spill  is 
described  as  the  worst  contamination  that  has  ever 
occurred  in  a  larger  European  river.  Phosphoric 
compounds  reached  levels  of  100  micrograms  per 
liter,  and  mercury  exceeded  levels  of  1  microgram 
per  liter  near  the  Swiss  border.  Experts  hope  that 
the  swift  current  in  most  parts  of  the  German 
Rhine  has  prevented  significant  settlement  of  long- 
term  deposits;  however,  deposits  may  be  a  long- 
term  problem  in  Holland's  sandy  Rhine  delta  and 
the  tidal  flatlands  of  the  North  Sea.  (Doria-PTT) 
W87-07540 


5D.  Waste  Treatment  Processes 


WOOD  BLOCK  MEDIA  FOR  ANAEROBIC 
FIXED  BED  REACTORS, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Engineering. 

R.  A.  Nordstedt,  and  M.  V.  Thomas. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  28,  No. 

6,  p  1990-1996,  November-December  1985.  3  fie  8 

tab,  18  ref.  5' 

Descriptors:  "Anaerobic  reactors,  "Wastewater 
treatment,  "Wood  block  media,  Animal  wastes, 
Plastic  media,  Performance  evaluation,  Fatty  acids, 
Distribution,  Chemical  oxygen  demand,  Costs, 
Methane. 

Bench  scale  anaerobic  fixed  bed  reactors  contain- 
ing oak,  cypress  and  pine  wood  block  media  were 
operated  at  31.1  C  with  hydraulic  retention  times 
as  low  as  2  days  using  supernatant  from  settled 
swine  waste  as  feedstock.  Similar  reactors  were 
operated  using  three  types  of  commercially  avail- 
able plastic  media  and  no  media.  All  reactors  had  a 
fixed  liquid  or  void  volume  of  5  L.  The  wood 
block  media  performed  as  well  as  plastic  media  and 
showed  no  visual  signs  of  deterioration  after  one 
year  of  operation.  Differences  in  volatile  fatty  acid 
levels  and  distributions  suggested  that  start-up 
characteristics  of  wood  block  media  may  be  better 
than  those  of  plastic  media.  (Author's  abstract) 
W87-06671 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D— Waste  Treatment  Processes 


EFFECT  OF  BIOMASS  QUANTITY  AND  AC- 
TIVITY ON  TOC  REMOVAL  IN  A  FIXED-BED 
REACTOR, 

Centre    des    Sciences    de    l'Environment,     Metz 

(France). 

N  Nouvion,  J.  C.  Block,  and  G  M.  Faup. 

Water  Research  WATRAG,  Vol.  21,  No.  1,  p  35- 

40,  January  1987.  5  fig,  7  tab,  8  ref.  Ministry  of  the 

Environment  (France)  Grant  N.83-274. 

Descriptors:  'Wastewater  treatment,  *Upflow  re- 
actors "Total  organic  carbon,  'Biomass,  Retention 
time,  Process  control,  Carbon,  Performance  eval- 
uation, Head  loss,  Enzymes. 

Experimental  runs  were  carried  out  on  an  upflow 
fixed-bed  reactor.  The  process  cycle  of  24  h  was 
determined  by  following  head  losses  used  as  an 
indicator  of  the  clogging  of  the  filter.  The  efficien- 
cy with  which  dissolved  carbon  pollution  is  elimi- 
nated, measured  by  the  percentage  of  TOC  remov- 
al decreases  over  the  24  h  due  to  a  decrease  of 
30%  of  the  retention  time,  while  the  specific  dehy- 
drogenase activities  of  the  biomass  stay  constant 
along  the  process  cycle.  The  50%  increase  in  vola- 
tile matters  at  the  end  of  the  cycle  does  not  induce 
a  corresponding  increase  in  the  efficiency.  (Au- 
thor's abstract) 
W87-06752 

USE  OF  LAB  BATCH  REACTORS  TO  MODEL 
BIOKINETICS, 

A.  Braha,  and  F.  Hafner. 

Water  Research  WATRAG,  Vol.  21,  No.  1,  p  73- 

81,  January  1987.  11  fig,  3  tab,  17  ref. 

Descriptors:  *Batch  cultures,  'Wastewater  treat- 
ment, 'Biological  wastewater  treatment,  'Model 
studies,  'Biokinetics,  'Batch  reactors, 
'Wastewater  treatment,  'Biomass,  'Kinetics,  Sub- 
strates, Cultures,  Activated  sludge,  Performance 
evaluation. 

Compared  to  the  continuous-culture  normally  ap- 
plied for  investigating  the  elimination  behavior  of  a 
multi  component-substrate  usually  present  in  waste 
waters,  the  use  of  batch-cultures  represents  a  much 
easier  procedure  and  furnishes  a  considerable  re- 
duction of  operation  and  time  expenditure.  How- 
ever, the  main  disadvantage  of  such  batch-cultures 
is   their   functioning   under   transient-state   condi- 
tions. The  consequences  are  mathematical  difficul- 
ties as   to  accurate   evaluation  of  the  biokinetic 
constants  Y,  K  sub  s  and  mu  sub  max.  On  the  one 
hand  the  active  biomass  produced  during  the  re- 
moval process  immediately  is  also  taking  part  in 
the  reaction  development;  on  the  other  hand  the 
nature  of  remaining  substrate  compounds  in  the 
mixed  liquor  is  changing  during  the  process.  Thus, 
the  biological  removal  process  in  batch  reactors  is 
rather  complicated  and  for  its  mathematical  analy- 
sis certain  simplification  had  to  be  effected.  There- 
fore, the  applicability  of  an  integral  solution  to 
model  the  substrate  removal  process  was  analyzed 
by  seven  batch  tests  with  adapted  activated  sludge. 
As  these  tests  show  it  is  possible  to  determine  Y,  K 
sub  s  and  mu  sub  max  accurately  via  one  single 
batch  test  run,  thus  mathematically  eliminating  any 
effects  of  the  varying  nature  of  the  rest-substrate 
composition  and  changing  active  biomass/MLVSS 
ratio  during  the  batch  process  development  on  the 
kinetics  of  the  substrate  removal  process.  (Alexan- 
der-PTT) 
W87-06757 


ALTERATION  OF  THE  AEROBIC-  AND  FAC- 
ULTATIVE ANAEROBIC  BACTERIAL  FLORA 
OF  THE  A/B  PURIFICATION  PROCESS 
CAUSED  BY  LIMITED  OXYGEN  SUPPLY, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Microbiology. 

J.  Antheunisse,  and  J.  I.  A.  Koene. 

Water  Research  WATRAG,  Vol.  21,  No.  1,  p  129- 

131,  January  1987.  2  tab,  1 1  ref 

Descriptors.  'Anaerobic  bacteria,  'Wastewater 
treatment,  'Aerobic  absorption,  'Species  composi- 
tion, 'Oxygen  supply,  Limiting  nutrients,  Nutri- 
ents, Oxygen,  Absorption,  Bacteria,  Domestic 
wastewater. 


The  bacterial  flora  of  the  aerated  adsorption  phase 
of  an  imitated  A/B  purification  process  of  unset- 
tled waste  water  was  estimated.  In  sequence  ot 
importance,  microorganisms  of  the  following 
genera  or  groups  were  identified:  Pseudomonas, 
Acinetobacter,  Aeromonas,  Corynebactenum,  Fla- 
vobacterium  and  yeast-likes.  Moraxella,  Strepto- 
coccus, Escherichia,  and  Enterobacter  or  related 
genera  were  scarcely  present.  During  a  5  day 
period  of  very  low  oxygen  supply  the  number  ot 
Acinetobacter  strains  in  particular  increased  from 
14  to  55%.  This  high  percentage  of  Acinetobacter 
decreased  when  oxygen  was  present  in  sufficient 
amounts.  (Author's  abstract) 
W87-06764 

PERFORMANCE  OF  THE  DUCKWEED  SPE- 
CIES LEMNA  GIBBA  ON  MUNICIPAL 
WASTEWATER  FOR  EFFLUENT  RENOVA- 
TION AND  PROTEIN  PRODUCTION, 

California  State  Univ.,  Fresno.  Center  for  Irriga- 
tion Technology. 

G.  Oron,  D.  Porath,  and  H.  Jansen. 
Biotechnology  and  Bioengineenng  BIBIAU,  Vol. 
29,  No.  2,  p  258-268,  February  1987.  10  fig,  7  tab, 
26' ref. 

Descriptors:  'Wastewater  treatment,  'Municipal 
wastewater,  'Duckweed,  'Performance  evalua- 
tion 'Effluents,  'Wastewater  renovation,  Proteins, 
Wastewater,  Ponds,  Irrigation,  Wastewater  irriga- 
tion, Water  reuse,  Organic  loading,  Waste  load, 
Ammonia,  Water  quality  standards,  Mathematical 
equations,  Bioaccumulation,  Crop  yield. 

An  outdoor  experiment  was  conducted  in  mini- 
ponds  to  evaluate  the  performance  of  Lemna 
gibba,  a  duckweed  species,  as  a  domestic 
wastewater  stripper.  Duckweed  is  one  of  the  float- 
ing plants  with  a  high  capability  of  ammonia 
uptake  and  assimilation  rate  into  valuable  protein. 
The  results  indicate  that  under  adequate  operation- 
al conditions,  depending  mainly  on  the  organic 
loading,  the  effluent  meets  irrigation  reuse  criteria 
and  protein  yield  of  the  duckweed  may  reach  2 
ton/ha  per  year,  far  above  other  conventional  field 
crops.  (Author's  abstract) 
W87-06784 

MODELING    BISUBSTRATE    REMOVAL    BY 
BIOFILMS,  ^  ._.   ., 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  ot  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Held  5r\ 

W87-06785 

STUDY  ON  THE  TREATMENT  OF 
WASTEWATER  GENERATED  AT  KSC  STS  OP- 
ERATIONS AND  PROJECTED  EFFECTS  ON 
THE  DESIGN  OF  THE  STS  HAZARDOUS 
WASTE  MANAGEMENT  FACILITY  AT  VAN- 
DENBERG  AFB,  CALIFORNIA. 
Fluor  Engineers  and  Constructors,  Inc.,  Irvine, 
CA 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia,  22161,  as  AD-A144 
420  Price  codes:  Al  1  in  paper  copy,  A01  in  micro- 
fiche Air  Force  Report  No.  SD-TR-84-08,  Octo- 
ber 1983.  244  p,  18  fig,  19  tab,  11  ref,  9  append. 

Descriptors:  'Wastewater  treatment,  'Industrial 
wastewater,  'Waste  management,  'Vandenberg 
Air  Force  Base,  'California,  Wash  water,  Chemi- 
cal precipitation,  Filtration,  Reverse  osmosis, 
Water  reuse. 


The  Space  Shuttle  launching  at  Vandenberg  AFB 
is  expected  to  deposit  corrosive  materials  on  the 
launch  support  facilities.  These  materials  will  be 
washed  and  the  contaminated  wash  water  collect- 
ed and  treated.  The  treatment  process  consists  of  a 
precipitation  step  where  the  metal  cations  are  re- 
moved from  the  contaminated  water.  The  clantied 
water  is  filtered  and  passed  through  reverse  osmo- 
sis membranes  where  the  inorganic  salts  are  re- 
duced to  a  level  satisfactory  for  the  water  to  be 
recycled  for  reuse  in  a  subsequent  launch.  I  he 
solid  residue  is  disposed  of  at  a  landfill  and  the 
reject  brine  water  is  evaporated  in  a  solute  pond. 
The  design  criteria  for  the  project  were  based  on 


measurement  data  obtained  at  Kennedy  Space 
Center.  A  treatment  process  developed  commer- 
cially is  recommended.  It  is  also  recommended 
that  leachate  tests  be  conducted  on  the  sludge  filter 
cake.  If  no  hazardsous  leachate  is  detected,  there 
would  be  an  appreciable  cost  savings  in  disposing 
of  the  filter  cake  in  a  sanitary  landfill  without 
having  to  contain  it  first  in  lined,  sealed  drums. 
(Lantz-PTT) 
W87-06846 

WATER  MANAGEMENT  AND  REUSE  OF 
COAL  CONVERSION  PROCESS  CONDEN- 
SATES, 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-06928 

LOWCOST  WATER  SUPPLY  AND  SANITA- 
TION TECHNOLOGY.  POLLUTION  AND 
HEALTH  PROBLEMS. 

World   Health  Organization,   New  Delhi  (India). 
Regional  Office  for  South-East  Asia. 
South-East  Asia  Regional  Health  Papers  No.  4, 
1984.  40  p,  6  fig,  append. 

Descriptors:  'Water  supply  development,  'Water 
reuse,  'Economic  aspects,  'India,  'Indonesia, 
•China,  Water  treatment  facilities,  Cost  analysis, 
Rural  areas. 

Simple,  low-cost  technologies  have  been  used  in 
South-East  Asia  for  a  long  time,  particularly  in  the 
provision  of  water  supplies  to  rural  communities. 
Several  applications  have  also  been  designed  for 
excreta  disposal.  However,  over  the  last  few  years 
governments  and  public  authorities  have  begun  to 
consider  their  use  not  only  in  rural  but  in  urban 
areas  as  well.  Such  technologies  could  accelerate 
the  coverage  of  unserved  and  underserved  popula- 
tions.  With   the  efforts  of  various  governments, 
UNICEF,  WHO,  World  Bank  and  other  interna- 
tional and  bilateral  agencies,  demonstrations  and 
field  studies  have  been  carried  out,  guidelines  for 
design  and  operation  developed,  and  schemes  pre- 
pared for  application.  In  India,  schemes  for  provid- 
ing nearly  200  towns  with  low-cost  sanitation  fa- 
cilities  are   under   preparation.   In   Indonesia  and 
Thailand,  projects  are  under  way  for  providing 
hundreds    of    rainwater    storage    systems.    Over 
3  000  000  hand  pumps  are  in  use  in  the  countries  ot 
this  region.  In  China,  over  7,000,000  biogas  digest- 
ers are  in  operation;  India  has  over  70,000.  Their 
low   per-capita  cost   and   simplicity   of  operation 
have   made  these  technologies  irresistible.   Many 
have  proved  to  be  socially  acceptable  and  eco- 
nomically viable  and,  therefore,  have  come  to  be 
called  'appropriate  technologies'.  As  with  all  tech- 
nologies, however,  their  health  implications  must 
be  given  careful  consideration.  Being  simple,  and 
generally  implemented  on  an  individual  basis,  they 
are  apt  to  be  poorly  conceived,  constructed  and 
maintained.    Simplicity    can    breed    complacency 
with  the  result  that  the  full  health  benefits  implied 
in  a  wider  coverage  of  rural  and  urban  populations 
may  not  accrue.  After  all,  the  provision  of  water 
and  sanitation  has  a  dual  purpose  -  improved  envi- 
ronmental health  and  public  convenience    Equal 
attention  should  be  paid  to  both  aspects.  (Lantz- 
PTT) 
W87-06937 

FFFECT  OF  POWDERED  ACTIVATED 
CARBON  ON  THE  BIODEGRADATION  OF 
BENZENE, 

Texas  Univ.  at  Austin.  Center  for  Research  in 
Water  Resources. 

D.  A.  Allen,  and  E.  F.  Gloyna.  .     < 

CRWR  Paper  178,  December  1980.  Technical 
Report.   65   p,    17   fig,   6   tab,    37   ref,    5   append. 


Descriptors:  'Wastewater  treatment,  'Activated 
carbon,  'Biodegradation,  'Benzene,  Biomass, 
Total  oxygen,  Carbon,  Microbiological  studies, 
Suspended  solids,  Oxidation,  Model  studies,  Sorp- 
tion. 

The  effect  of  powdered  activated  carbon  (PAC) 
on  the  biodegradation  of  benzene  was  studies  to 
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evaluate  the  sorptive  characteristics  of  biomass  for 
benzene.    Measurements    of    oxygen    uptake    by 
microorganisms  utilizing  benzene  as  a  sole  source 
of  carbon  were  made.  Various  concentrations  of 
PAC  were  used  and  each  test  was  conducted  using 
a  selected   food   to   microorganism   ratio   (F/M), 
based  on  the  theoretical  oxygen  demand  (TOD)  of 
the  benzene  substrate,   the  mixed   liquor  volatile 
suspended  solids  (MLVSS)  concentration,  and  a 
detention  time  of  one  day.  Completely  mixed  cul- 
tures of  aerobic/facultative  organisms,  acclimated 
in  a  bench-scale  unit,  were  injected  into  Warburg 
reaction  flasks,  containing  the  benzene  substrate 
and   PAC.   Purge  and  trap  analytical   techniques 
were  used  to  evaluate  sorption  of  benzene  onto  the 
biomass.  Inactivated  microorganisms  mixed  with 
various  concentrations  of  benzene  provided   the 
basis  for  the  sorption  evaluations.  PAC  provided 
an  optimum  benzene  concentration  for  microbial 
oxidation  to  proceed,  although  the  overall  effect 
was  small.  The  oxidation  of  benzene  by  acclimated 
organisms  was  upward  of  90%  of  the  theoretical 
oxygen  demand  and  sorption  of  benzene  onto  bio- 
mass appeared  to  follow  Langmuir's  model.  (Au- 
thor's abstract) 
W87-06938 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Waste  Treatment  Processes — Group  5D 


COMPUTERIZATION  IN  THE  WATER  AND 
WASTEWATER  FIELDS. 

Lewis  Publishers.  Inc.,  Chelsea,  Michigan.  1986. 
154  p.  Edited  by  Eugene  A.  Glysson,  Eric  J.  Way 
Richard  W.  Force,  and  Wayne  H.  Abbott. 

Descriptors:  'Computers,  'Water  treatment, 
•Wastewater  treatment,  Water  treatment  facilities, 
Wastewater  facilities,  Automation,  Economic  as- 
pects, Design  criteria,  Utilities. 

There  are  many  ways  that  a  microcomputer  may 
be  useful  in  the  water  and  wastewater  fields.  This 
book  is  intended  to  provide  information  leading  to 
a  better  understanding  of  the  computer  itself  and  to 
show  how  it  can  be  effectively  and  efficiently  used 
in  both  large  and  small  plants.  The  book  is  intend- 
ed  to  be  of  interest   to  anyone   who   wishes   to 
employ  this  modern  data  handling  device.  Con- 
tents of  the  text  include  a  discussion  of  the  selec- 
tion of  microcomputer  and  its  software  from  a 
user's  standpoint.  Microcomputers  are  finding  an 
increasing    role   in   the   operation    of  water   and 
wastewater  plants.  Their  typical  initial  uses  are  in 
word  processing,  report  writing,  correspondence 
inventory  control,  and  general  bookkeeping  func- 
tions. However,  they  can  be  used  for  acquiring 
signals,  monitoring  certain  conditions  in  a  plant, 
and  taking  action  based  on  the  signals  received! 
This  book  includes  the  application  of  very  simple 
and  basic  examples  of  transmitting  input  signals  to 
a  variety  of  low-cost  microcomputers.  These  appli- 
cations   can    be    utilized    by    both    water    and 
wastewater  facilities  of  both  large  and  small  capac- 
ities. There  are  many  other  uses  of  the  microcom- 
puter in  the  water  and  wastewater  fields  addressed 
in  this  volume.  Included  are:  (1)  utility  rate  studies- 
)  water  and   sewer   network   analysis;   and   (3) 
mapping  and  design.  The  optimization  of  power 
utilization   lends   itself  to  computer  analysis  and 
control,  resulting  in  a  reduction  of  energy  con- 
sumption at  both  large  and  small  plants.  Computer 
methods  of  revising  plant  operations  to  achieve  an 
optimum  utility  bill  are  discussed.  (See  also  W87- 
06966  thru  W87-06978)  (Lantz-PTT) 
W87-06965 


SmpSSs    control   using   micro- 

Michigan   Univ.,   Ann   Arbor.    School   of  Public 

Health. 

R  A.  Deininger. 

IN.  Computerization  in  the  Water  and  Wastewater 

io«   '  \f^lS  Publ'shers,  Inc.,  Chelsea,  Michigan. 

1986.  p  35-43,  12  fig. 

Descriptors:  'Process  control,  'Computers,  'Oper- 
ating policies,  'Wastewater  treatment,  'Water 
treatment,  Computer  programs,  Data  acquisition, 
water  management. 

Microcomputers  are  becoming  so  inexpensive  and 
ubiquitous  that  in  the  near  future,  no  water  or 
wastewater  treatment  plant  will  be  without  this 


equipment.  The  range  of  computers  is  very  wide, 
from  the  inexpensive  Commodore  computers  to 
the  top  of  the  line  IBM  PC  AT  computer.  There 
are  many  uses  for  microcomputers.  Spreadsheets 
are  of  great  utility  in  organizing  storage,  retrieval 
and  editing  of  the  many  data  originating  in  a  plant 
and  are  ideally  suited  for  summarizing  the  data  in 
monthly  or  annual  operating  reports.  The  major 
emphasis  of  this  chapter  is  the  use  of  microcomput- 
ers to  acquire  signals  from  instruments,  record  the 
data,  and  take  action  based  on  the  signals  received 
(See  also  W87-06965)  (Lantz-PTT) 
W87-06969 


USING    COMPUTERS    FOR    PROCESS    CON- 
TROL AT  SMALL  TREATMENT  PLANTS, 

Ayres.  Lewis,  Norris  and  May,  Inc.,  Ann  Arbor 

MI. 

P.  Loud. 

IN:  Computerization  in  the  Water  and  Wastewater 

Fields,  Lewis  Publishers,  Inc.,  Chelsea,  Michigan 

1986.  p  45-52,  2  fig,  3  tab. 

Descriptors:  'Computers,  'Process  control 
'Water  treatment  facilities,  'Wastewater  facilities' 
'Computer  programs,  Wastewater  treatment' 
Water  treatment.  Data  collection,  Optimization 
Databases. 

Prior  to  the  advent  of  the  microcomputer,  comput- 
er systems  installed  in  municipal  facilities  were 
commonly  equipped  with  customized  software 
specifically  designed  for  that  facility  and  its  oper- 
ation. These  systems  often  were  accompanied  by  a 
large  price  tag.  The  popularity  of  personal  micro- 
computers on  the  other  hand  has  opened  up  a 
competitive  market  for  generic  software  which  can 
be  used  by  different  types  of  facilities  to  improve 
recordkeeping  and  operational  efficiency.  Ad- 
dressed here  are  those  readily  available  types  of 
software  applicable  to  process  analysis  and  control 
of  small  water  and  wastewater  facilities.  Emphasis 
is  placed  on  the  utilization  of  software  which  is 
relatively  inexpensive  and  'user  friendly'.  There 
are  many  applications  in  treatment  plant  process 
analysis  for  the  use  of  standardized  software  prod- 
ucts. These  products  generally  include  graphics 
programs,  spreadsheets,  data  base  management, 
word  processing  and  communication  software! 
Typical  applications  include  data  collection,  trend 
analysis,  process  optimization,  report  generation, 
training  and  remote  database  acquisition.  The  use 
of  a  microcomputer  can  be  initiated  by  the  staff  of 
small  facilities  without  the  immediate  need  for 
custom  software  or  expensive  hardware  capabili- 
ties. (See  also  W87-06965)  (Lantz-PTT) 
W87-06970 


USING    COMPUTERS    FOR    PROCESS    CON- 
TROL AT  LARGE  TREATMENT  PLANTS, 

McNamee,  Porter  and  Seeley,  Ann  Arbor.  MI 
D.  C.  Mohler. 

IN:  Computerization  in  the  Water  and  Wastewater 
Fields,  Lewis  Publishers,  Inc.,  Chelsea,  Michigan 
1986.  p  53-66,  4  fig.  6 

Descriptors:  'Computers,  'Process  control 
'Wastewater  facilities,  'Water  treatment  facilities, 
Wastewater  treatment,  Analog  computers,  Digital 
computers,  Wastewater  management,  Operations 
control. 

Certain  basic  functions  must  be  carried  out  in  any 
design  regardless  of  how  a  control  system  is  imple- 
mented. These  include  the  following:  (1)  measure- 
ment; (2)  process  control;  (3)  operator  information; 
and  (4)  management  information.  Analog  systems 
and  computer-based  systems  carry  out  the  same 
functions  though  the  methods  employed  differ. 
Indeed,  the  analog  instrument-based  systems  in- 
volve the  use  of  analog  computers  (controllers)  to 
solve  the  valve  positioning  problem.  The  digital 
process  computer  does  exactly  the  same  thing,  but 
the  problem  is  solved  numerically.  The  analog 
approach  has  an  advantage  in  that  the  failure  of  a 
controller  usually  affects  only  the  control  loop  in 
which  it  is  involved.  A  cascade  effect,  however, 
may  allow  the  failure  of  a  critical  controller  at  the 
head  of  a  plant  to  adversely  affect  processes  down- 
stream. The  typical  process  computer  handles  from 
eight   to  several   dozen   control   loops:   thus,   the 


failure  of  a  process  computer  has  a  more  dramatic 
effect.  However,  current  computer  technology 
renders  such  machines  extremely  reliable,  especial- 
ly when  dual  redundant  designs  are  employed. 
Fault  tolerant  and  continuous  uptime  machines  are 
becoming  common  in  the  process  control  industry. 
Computerization  brings  several  clear  benefits  to 
the  management  of  wastewater  and  water  treat- 
ment plants:  changes  in  process  technology  are 
easy  to  accomodate;  plant  wiring  costs  can  be 
significantly  reduced  during  construction;  large 
fixed-function  control  panels  can  be  avoided;  proc- 
ess information  is  quickly  available  to  operators 
and  managers;  and  plant  operating  cost  can  be 
minimized  through  the  use  of  more  sophisticated 
process    models.    (See    also    W87-06965)    (Lantz- 

W87-06971 


POWER  USAGE  OPTIMIZATION  AND  CON- 
TROL BY  COMPUTER, 

McNamee,  Porter  and  Seeley,  Ann  Arbor  MI 
T.  S.  Ritter 

IN:  Computerization  in  the  Water  and  Wastewater 
Fields,  Lewis  Publishers,  Inc.,  Chelsea.  Michigan 
1986.  p  117-133.  9  fig.  S 

Descriptors:  'Optimization,  'Computers 

'Wastewater      treatment,       'Water       treatment,' 
Energy,  'Electric  power  rates,  'Economic  effi- 
ciency,    Computer     programs,     Utilities,     User 
charges. 

Clean  water,  like  most  benefits  of  civilization  and 
technology,  uses  energy  -  and  costs  money.  The 
more  sophisticated  the  methods  of  treating  water 
and  wastewater,  the  greater  the  consumption  of 
e  ectncal  energy  becomes.  This  higher  usage  of 
electrical  power,  and  its  increased  cost  per  unit, 
have  brought  about  an  increasing  effort  to  control 
the  use  of  this  resource.  Some  of  the  water  and 
wastewater  processes  can  be  very  energy  intensive 
in  one  location,  like  high  service  pumping  or  sec- 
ondary aeration.  Other  uses  of  energy  are  smaller 
but  spread  out  geographically  in  equalization,  fil- 
tration,  settling   basins   and,   in   remote   pumping 
locations.  The  sophistication  of  control  for  each 
operation  depends  on  the  type  of  operation.  Simple 
pumping  operations  have  pumps  that  may  respond 
to  float  switches  or  pressure  switches.   Filtering 
operations    require    more   sophistication    whether 
backwashing  is  done  manually  or  automatically. 
Described  is  a  computer-based  controller  that  can 
perform  both  the  most  mundane  control  as  well  as 
the  most  sophisticated.  When  it  is  part  of  a  distrib- 
uted control  scheme,  it  communicates  with  other 
computers  over  a  twisted  pair  of  wires.  What  is  of 
interest  today,  is  how  to  use  this  computerized 
controller  to  control  the  electrical  energy  used  in 
plants.   In  order  to  do   that,   the  atypical   utility 
charges  for  energy  use  is  discussed.  Once  the  utili- 
ty rate  structure  is  understood,  the  minimization  of 
cost  can  be  exploited  with  the  capability  of  the 
computer  controller  to  control  remote  loads  eco- 
nomically, and  provide  sophisticated  control  for  an 
energy   intensive   process.    (See   also   W87-06965) 
(Lantz-PTT) 
W87-06976 


OPERATION  AND  MAINTENANCE  USING  A 
COMPUTER  IN  A  SMALL  PLANT, 

W.  R.  Gramhch. 

IN:  Computerization  in  the  Water  and  Wastewater 
Fields,  Lewis  Publishers,  Inc.,  Chelsea,  Michigan 
1986.  p  135-138.  S     ' 

Descriptors:  'Automation,  'Wastewater  facilities, 
'Computers,  'Case  studies,  Process  control,  Com- 
puter programs,  Performance  evaluation 
Wastewater  treatment. 

Operation  and  maintenance  of  the  St.  John's 
Wastewater  Treatment  Plant  incorporates  a  wide 
variety  of  tasks.  Reviewing  and  analyzing  these 
activities  revealed  their  suitability  as  computer  ap- 
plications. Purchase  of  hardware  and  software  was 
initiated  and  justified  on  the  premise  that  overall 
operation  and  maintenance  efficiency  and  effec- 
tiveness would  benefit.  During  the  first  year,  how- 
ever,  accomplishments    were   mixed   with   disap- 
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oointments.  While  quantitative  assessment  is  diffi- 
S"  qualitatively  it  was  a  success.  Reviewed  are 
the  applications  and  experiences  of  a  small  plant 
during  its  first  year  of  using  a  computer.  (See  also 
W87-06965)  (Lantz-PTT) 
W87-06977 

RFALITIFS  OF  COMPUTERIZING  MAINTE- 
NANCE ACTIVITIES  AT  THE  DETROIT 
WASTEWATER  PLANT, 

Detroit  Wastewater  Plant,  MI. 
H  W  Bierig  T.  W.  Roe,  and  D.  A.  Stickel. 
IN:  Computerization  in  the  Water  and  Wastewater 
Fields,  Lewis  Publishers,  Inc.,  Chelsea,  Michigan. 
1986.  p  139-152. 

Descriptors:  -Computers,  "Wastewater  facilities, 
-Maintenance,  -Automation,  -Detroit  'Michigan 
-Case  studies,  Wastewater  treatment,  Computer 
programs,  Communication,  Organizations,  Person- 
nel, Wastewater  management. 

The  Detroit  Wastewater  Plant  serves  the  city  of 
Detroit  and  76  suburban  communities.  The  popula- 
tion served  is  three  million  persons.  Average  How 
to  the  plant  is  700  million  gallons  per  day  from 
residential,    industrial    and    commercial    sources. 
Rainfall  and  snowmelt  from  much  of  the  service 
area  also  is  conveyed  to  the  plant,  and  can  raise 
Mow  to  the  plant  to  1.2  billion  gallons  per  day. 
The  plant  consists  of  primary  and  secondary  treat- 
ment; with  dewatering  and  incineration  of  the  re- 
sulting sludge.  The  amount  of  sludge  disposed  of 
each  day  averages  2,400  wet  tons.  The  p  ant  occu- 
pies 123  acres  and  is  the  largest  single  plant  in  the 
country.  Computerizing  this  facility  is  discussed 
with  emphasis  on:  (1)  communication  (2)  organiza- 
tion, (3)  spare  parts,  (4)  training,  (5)  management 
support  (6)  hardware,  (7)  software,  and  (Sample- 
mentation.  (See  also  W87-06965)  (Lantz-PTT) 
W87-06978 

USE  OF  SHORT-TERM  BIOASSAYS  TO 
FVALUATE  ENVIRONMENTAL  IMPACT  OF 
lInD  TREATMENT  OF  HAZARDOUS  INDUS- 

Texas  Agricultural  Experiment  Station,  College 
Station.  ,  .  _.  .  ,  ,~ 

For  primary  bibliographic  entry  see  Field  5C. 

W87-07003 

TECHNICAL  SUMMARY  OF  THE  A/M  AREA 
GROUNDWATER  (AMGW)  REMEDIAL 
ACTION  PROGRAM, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 

Savannah  River  Plant. 

For   primary  bibliographic   entry   see   Field   5G. 

W87-07013 


WASTEWATER  TREATMENT  ACQUISITION 
STRATEGY  FOR  TEXAS  COMMUNITIES, 

Texas  Dept.  of  Water  Resources,  Austin. 

S.  M.  Bell,  and  N.  E.  Armstrong. 

University  of  Texas,  Austin,  Center  for  Research 

in     Water     Resources,     Technica      Report     No. 

CRWR-206,  October  1983.  99  p,  5  fig,  31  tab,  25 

ref. 

Descriptors:  -Wastewater  treatment,  "Texas 
-Benefits,  -Wastewater  facilities,  -Financing,  Cost 
analysis,  Public  policy. 

The  benefits  of  wastewater  treatment  are  generally 
well  recognized  within  a  community;  however,  the 
available  means  or  programs  by  which  wastewater 
facilities   may   be   acquired   in  Texas   are   not   as 
K, Understood   The  objective  of  this  research 
,s  the  development  of  program  selection  guidance 
for  maximizing  community  benefits.  The  guidance 
consists  of  a  presentation  of  project  components 
and  relationships  with  which  the  community  may 
formulate  analogies  by  self  comparison  and  deter- 
mine its  optimum  wastewater  treatment  acquisition 
strategy.  Subjects  include,  available  wastewater  ac- 
quisition programs,  typical  project  features   com- 
munity   project   costs,   project   feature/costs   rela- 
tionships, and  community  optimum  strategy.    I  he 
available  wastewater  acquisition  programs  under 
review  include  the:  (1)  self-financed,  (2)  state  loan, 


and  (3)  EPA  grant  programs.  Curren    and  pro- 
posed rules  and  regulations  governing  these  three 
programs  are  utilized  in  conjunction  with  previous 
protect    data    to    develop    and    analyze     typical 
project  groups  of  varying  magnitudes  and  type. 
The  typical  project  groups  are  based  on  design 
year  populations  or  whether  a  treatment  system 
existed  previously.  Typical  project  features  ana- 
lyzed with  respect  to  these  project  groups  include 
wastewater  treatment  needs  design  capacities  and 
project  performance  times  These  project  features, 
in  combination  with  the  program  rules  and  regula- 
tions allow  estimation  of  project  costs  under  each 
acquisition  program.  Historical  project  costs   cur- 
rent economic  variables,  and  the  funding  rules  of 
each  acquisition  program  are  utilized  to  determine 
the  community  share  of  costs  for  typical  projects 
of  10-year  and  20-year  designs  under  each  acquisi- 
tion program.  An  analysis  of  these  costs  can  be 
utilized  to  identify  the  most  cost-effective  acquisi- 
tion program  for  the  community.  A  comparison  of 
ypical   project   features  to   typical   project  cost 
reveals  feature-cost  relationships  which  an  atypical 
community  can  use  to  estimate  atypical  community 
p™  costs  for  comparison  of  the  wastewater 
Acquisition  programs.  Based  upon  the  knowledge 
of  community  objectives  and  capabilities    the  ac- 
quisition programs,  and  the  interactions  of  project 
features    and    costs,    an    optimizing    strategy    for 
wastewater  treatment  acquisition  by  Texas  com- 
munities is  recommended.  (Lantz-FI  1 ) 
W87-07020 

SODIUM       THIOSULFATE       WASTEWATER 
TREATMENT  IN  ACTIVATED  SLUDGE  SYS- 

TexasUniv.  at  Austin.  Center  for  Research  in 
Water  Resources. 

E.  F.  de  Millano,  C.  A.  Sorber,  and  E.  F.  Gtoyna 
Technical  Report  No.  CRWR-204,  May  1983.  103 
p,  10  fig,  24  tab,  77  ref,  append. 

Descriptors:  -Wastewater  treatment,  "Sodium 
thiosulfate,  -Biological  wastewater  treatment, 
-Activated  sludge  process,  Biological  oxidation 
Hydrogen  ion  concentration,  Nitrification,  Bulking 
sludge,  Bacteria,  Sulfur  compounds. 


The  simultaneous  biological  oxidation  of  thiosul- 
fate and  organic  carbon  in  activated  sludge  units 
was  studied    The  effects  of  hydraulic  detention 
time,  pH,  nitrogen  and  phosphorus  concentrations 
and  food  to  microorganism  ratio  on  the  production 
of  elemental  sulfur  were  evaluated.  Identification 
of  the  thiosulfate-oxidizing  bacteria  was  undertak- 
en. In  addition,  the  effects  of  the  biological  oxida- 
tion of  thiosulfate  on  nitrification  and  sludge  bulk- 
ing and   the  chemical   stability   of  thiosulfate  at 
various  pH  values  were  studied.  The  thiosulfate 
food  to  microorganism  ratio  was  the  only  parame- 
ter found  to  significantly  influence  the  production 
of  elemental  sulfur  and  the  conversion  of  thiosul- 
fate to  sulfate.  Thiosulfate  food  to  microorganism 
ratios  below  0.53  mg  of  thiosulfate  as  sulfur/day/ 
mg  of  mixed  liquor  volatile  suspended  solids  were 
found  to  produce  low  elemental  sulfur  concentra- 
tions and  high  conversions  of :  thiosul  ate  to  sulfate. 
The   biological   oxidation   of  thiosulfate   did   not 
affect  nitrification  or  sludge  bulking    Apparently, 
the  sludge  settleability  depended  only  on  the  or- 
ganic  food  to  microorganism  ratio.   Thiosulfate- 
oxidizing  bacteria  of  the  genus  Thiobacillus  were 
found  to  be  present  in  the  reactors  with  a  concen- 
tration in  the  order  of  one  million  bactena/mL  of 
mixed  liquor.  Thiosulfate  in  the  synthetic  feed  was 
found  to  be  chemically  stable  when  aerated  for  24 
hours  between  pH  =  5.6  and  pH  =  7.9.  Without  aer- 
ation and  after  standing  for  24  hours,  thiosulfate 
was  found  to  begin  decomposing  below  PH-^ 
Sulfite   and   elemental   sulfur   were   some   ot    the 
sulfur  compounds  formed  by  acid  decomposition 
of  thiosulfate.  (Lantz-PTT) 
W87-07021 

SRP  GROUNDWATER  PROTECTION  IMPLE- 
MENTATION PLAN,  (DRAFT), 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken.  SC. 

Savannah  River  Lab. 

For  primary  bibliographic   entry  see   Field    50. 

W87-07025 


NOTATION  FOR  USE  IN  THE  DESCRIPTION 
OF  WASTEWATER  TREATMENT  PROCESS 
ES 

P.  Grau,  P.  M.  Sutton,  M.  Henze,  S.  Elmaleh,  and 
C  P  Gradv 

Water  Research  WATRAG,  Vol.  21,  No.  2,  p  135- 
139,  February  1987. 

Descriptors:  -Wastewater  treatment,  -Biological 
wastewater  treatment,  -Notation,  -Literature  re- 
views, Publication,  Standardization. 

In    1980  a   Working  Group  was  set   up  by   the 
International  Association  on  Water  Pollution  Re- 
search and  Control  (IAWPRC)  and  the  Commis- 
sion on  Water  Quality  of  the  International  Union 
of  Pure  and  Applied  Chemistry  (IUPAC)  to  pre- 
pare a  proposal  for  unifying  notation  used  in  the 
description    of    biological    wastewater    treatment 
processes.  This  action  was  motivated  by  the  bene- 
fits  that   would   result   from   the   adoption   of  a 
common  system  of  notation  in  the  dissemination  of 
results  in  international  publications.  For  this  pur- 
nose  the  Working  Group  reviewed  journals  and 
books  within   the  English,   French,  German  and 
American  literature  in  order  to  establish  the  quan- 
tities most  often  symbolized  and  to  determine  the 
symbols   most   commonly   used   to   denote   these 
quantities.  By  making  use  of  established  practice 
and  common  acceptance  of  recognized  symbols  it 
was  hoped  to  gain  the  support  of  authors  in  the 
adoption  of  a  unified  system  of  notation.  The  rec- 
ommendations of  the  report  were  accepted  by  the 
International  Association  on  Water  Pol  ution  Re- 
search and  Control  and  the  International  Union  ot 
Pure   and   Applied   Chemistry.   The   report   was 
widely  circulated  to  professional  societies  and  in- 
terested authors  throughout  the  world  in ,  order  to 
obtain  the  views  of  all  organizations  and  individ- 
uals on  the  recommended  standard  system  of  nota- 
tion. Since  its  publication,  comments  have  been 
received  from  many  authors  acknowledging  that 
the  system  would  be  of  value  in  preparing  their 
own  papers  and  interpreting  the  papers  of  others^ 
Although  it  was  originally  intended  that  a  period 
of  1-vr  should  be  allowed  to  obtain  such  views, 
this  period  did  not  allow  sufficient  time  for  authors 
to    become    familiar    with    the    notation    system 
through  actual  usage  in  preparing  technical  articles 
and  consequently  the  time  frame  was  extended. 
Specific  changes  to  the  notation  were  recommend- 
ed by  a  number  of  reviewers.  These  recommenda- 
fions  were  considered  collectively  by  the  Working 
Group  and  resulted  in  the  revised  standard  nota- 
fion  system  which  follows.  This  revised  system  is 
likely  to  be  modified  again  at  some  future  date  to 
reflect  new  concepts,  processes,  and  required  sym- 
bols, as  well  as  new  views  and  opinions  of  authors. 
(Alexander-PTT) 
W87-07047 


nTninr.irAL  SULPHATE  REMOVAL  FROM 

Tndustoal  effluent  in  an  UPFLOW 

PACKED  BED  REACTOR,  ./«,_!, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

J  P  Maree,  and  W.  F.  Strydom. 

Water  Research  WATRAG,  Vol  21  No.  2,  p  141- 

146,  February  1987.  6  fig,  3  tab,  11  ref. 

Descriptors:  -Wastewater  treatment,  -Biological 
waiter  treatment,  .Sulfate-reducnu ;  bacteria, 
-Sulfur  compounds,  -Anaerobic  digestion,  Bacte- 
ria, Carbonates,  Kinetics,  Molasses. 

A  biological  process  for  the  removal  of  sulfate, 
using  molasses  as  organic  carbon  source,  is  de- 
scribed. Sulfate  is  converted  to  sulfur  via  sulfide, 
and  molasses  to  bicarbonate,  Sulfate  reducing  bac- 
teria are  responsible  for  the  reduction  of  sulfate  to 
sulfide  while  photosynthetic  sulfur  bacteria  oxi- 
daze sulfide  to  elemental  sulfur.  It  has  been  shown 
fhat  these  bacteria  can  five  syntactical y J  an 
upflow  anaerobic  packed  bed  reac  or  The  proce* 
is  accompanied  by  the  precipitation  of  calcum 
carbonate  and  heavy  metal  sulfides.  Sulfate  reduc 
"on  follows  zero  order  kinetics  with  respect  t 
both  reactants  and  products.  The  reduction  of  1 
sulfate  consumes  1.2  ml  molasses  and  requires  6 
for  completion.  The  optimum  temperature  for  sul 
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fate  reduction  was  found  to  be  31  C.  (Author's 

abstract) 

W87-07048 


BEHAVIOUR  OF  BIOLOGICAL  REACTORS 
IN  THE  PRESENCE  OF  TOXIC  COMPOUNDS, 

Polish  Academy  of  Sciences,  Zabrze.  Inst,  of  Envi- 
ronmental Engineering. 
Z.  Lewandowski. 

Water  Research  WATRAG,  Vol.  21,  No.  2,  p  147- 
153,  February  1987.  4  fig,  1  tab,  3  ref.  Polish 
Academy  of  Sciences  Research  program  10.2. 

Descriptors:         'Model        studies,  'Toxicity, 

•Wastewater    treatment,    'Biological  wastewater 

treatment,  'Inhibition,  Denitrification,  Chromium, 
Heavy  metals,  Prediction. 

A  model  of  the  influence  of  toxic  compounds  on 
the  biological  processes  in  waste  water  treatment 
reactors  was  developed.  The  model  predicts  the 
behavior  of  reactors  influenced  by  toxic  com- 
pounds acting  as  non-competitive  inhibitors.  The 
effects  of  a  toxic  compound  on  a  process  is  quanti- 
fied in  terms  of  the  inhibition  coefficient  K  sub  i 
for  the  compound  and  the  reactor  resistance  to 
inhibition  values.  The  proposed  model  was  utilized 
for  the  analysis  of  data  obtained  in  a  packed  bed 
reactor  for  denitrification  in  the  presence  of  chro- 
mium Cr(6  +  ).  The  inhibition  coefficient  for  chro- 
mium was  found  to  be  1.2  mg/L  Cr(6  +  )  and  the 
reactor  resistance  to  inhibition  was  2.9  mg/L 
Cr(6+).  (Author's  abstract) 
W87-07049 


REMOVAL  OF  INDIGENOUS  ROTAVIRUSES 
DURING  PRIMARY  SETTLING  AND  ACTI- 
VATED-SLUDGE TREATMENT  OF  RAW 
SEWAGE, 

Baylor  Coll.  of  Medicine,  Houston,  TX.  Dept.  of 
Virology  and  Epidemiology. 
V.  C.  Rao,  T  G.  Metcalf,  and  J.  L.  Melnick 
Water  Research  WATRAG,  Vol.  21,  No  2  p  171- 
177,  February  1987.  1  fig,  7  tab,  26  ref. 

Descriptors:  'Wastewater  treatment,  'Virus  re- 
moval, 'Activated  sludge,  'Primary  settling,  Ef- 
fluents, Chlorination,  Cultures. 

An  eight  month  study  of  indigenous  rotavirus  re- 
moval during  primary  settling  and  activated  sludge 
treatment  of  raw  sewage  was  made  in  a  plant  in 
Houston,  Texas  treating  1.5  million  gal/day  An 
average  reduction  of  44-55%  was  obtained  by  pri- 
mary settling  and  a  93-99%  reduction  was 
achieved  in  final  chlorinated  effuents.  Composite 
sampling  at  1  h  intervals  over  a  24  h  period  indicat- 
ed average  removals  of  85%  compared  to  a  mis- 
leading 6%  indicated  by  one  set  of  grab  samples  of 
raw  sewage  and  effluent  collected  simultaneously 
Quantification  of  rotaviruses  was  made  by  immun- 
ofluorescent  foci  counts  24  h  after  addition  of 
sample  concentrates  to  coverslip  cultures  of  fetal 
rhesus  kidney  cells.  Rotaviruses  varied  from  40- 
510/1  of  raw  sewage  and  from  0  to  25  in  the  final 
chlorinated  effluent.  (Author's  abstract) 
W87-07052 
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lESPS.  OF   JNHIBITORS   ON   NITRIFICA- 

fKwrf^actorPACKEDBED    biologic^ 

University   of  Petroleum   and    Minerals,    Dharan 
(Saudi  Arabia).   Dept.  of  Chemical   Engineering 
S.  A.  Beg,  and  M.  M.  Hassan. 
Water  Research  WATRAG,  Vol.  21,  No.  2,  p  191- 
198,  February  1987.  11  fig,  1  tab,  38  ref. 

Descriptors:   'Wastewater   treatment,   'Biological 
wastewater  treatment,   'Inhibition,   'Nitrification, 
Heavy   metals,    Arsenic,    Chromium,    Fluorides, 
Metals,  Ions. 

The  individual  effect  of  trivalent  arsenic,  hexava- 
jent  chromium  and  fluoride  on  nitrification  is  stud- 
ied under  continuous  load  in  a  packed  bed  biologi- 
cal flow  reactor.  The  results  show  that  Michaelis- 
Menten  rate  expression  gives  the  best  representa- 
«on  ot  nitrification  data  in  the  absence  of  inhibi- 
tors. However,  m  the  presence  of  inhibitors,  the 
system  follows  a  non-competitive  mode  of  inhibi- 


tion with  the  following  rate  expression:  alpha  sub  i 
,7  <Y,_sub  max  S/K  sub  s  +  S)(K  sub  i/K  sub  i  + 
I).  The  values  of  V  sub  max  and  K  sub  s  are 
estimated  as  1.466  mg/l/min  for  hexavalent  chro- 
mium and  1185  mg/1  for  fluoride.  (Author's  ab- 
stract) 
W87-07054 


SURVIVAL  OF  TAPEWORM  EGGS,  FREE 
AND  IN  PROGLOTTIDS,  DURING  SIMULAT- 
ED SEWAGE  TREATMENT  PROCESSES 

Luton  Coll.  of  Higher  Education  (England).' 
G.  W.  Storey. 

Water  Research  WATRAG,  Vol.  21,  No  2  p  199- 
203,  February  1987.  7  fig,  21  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Tapeworm  eggs,  'Surviv- 
al, 'Proglottids,  Temperature  effects,  Sludee 
Taenia. 

The  survival  of  Taenia  saginata  eggs  in  stored 
sludge,  anaerobic  and  aerobic  mesophilic  and  ther- 
mophilic digesters  is  examined,  particularly  with 
reference  to  the  protection  afforded  to  eggs  bound 
within  proglottids.  Gross  survival  times  paralleled 
the  results  of  other  workers.  However,  proglottid 
bound  eggs  always  survived  for  longer  periods 
than  did  freshly  dissected  eggs.  The  consequences 
ot  this  for  experimentation  is  discussed.  T.  saginata 
eggs  were  killed  in  all  treatments  with  anaerobic 
digestion  being  more  effective  than  aerobic  diges- 
tion and  lagooning.  In  all  processes  the  major 
controlling  factor  was  temperature;  at  35  C  eggs 
were  killed  faster  than  at  20  C,  eggs  at  55  C 
survived  for  only  a  few  hours  whether  free  or  in 
proglottids.  (Author's  abstract) 
W87-07055 


OXYGEN  UPTAKE  STUDIES  ON  VARIOUS 
SLUDGES  ADAPTED  TO  A  WASTE  CONTAIN- 
ING CHLORO-,  NITRO-  AND  AMINO-SUBSTI- 
TUTED  XENOBIOTICS, 

Birmingham  Univ.  (England).  Biochemical  Engi- 
neering Section. 

M.  K.  Dosanjh,  and  D.  A.  J.  Wase. 
Water  Research  WATRAG,  Vol.  21,  No  2  p  205- 
209,  February  1987.  4  fig,  3  tab,  15  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Toxicity,  'Biodegradation, 
'Fate  of  pollutants,  Xenobiotic  compounds,  Aro- 
matic compounds,  Effluents,  Oxygen,  Sludge,  Me- 
tabolism, Acclimatization. 

Although  containing  very  low  concentrations  of 
organics,  triaminotrinitrobenzene  (TATB)  effluent 
still  appeared  toxic  in  shake-flask  experiments.  Few 
toxicity  effects  showed  in  model  activated-sludge 
plants,  provided  that  these  contained  suitably 
adapted  organisms,  and  were  run  on  phenolic 
waste  or  phenol  as  a  basic  carboniferous  load. 
Oxygen  uptake  studies  indicated  that  the  metabolic 
processes  within  the  sludge  population  appeared 
unusual,  and  that  degradation  of  TATB  effluent 
required  a  sludge  which  was  specially  adapted 
(Author's  abstract) 
W87-07056 


COMPETITION  IN  DENITRIFICATION  SYS- 
TEMS AFFECTING  REDUCTION  RATE  AND 
ACCUMULATION  OF  NITRITE, 

Technische   Univ.    Hamburg-Harburg   (Germany, 

F.R.). 

P.  A.  Wilderer,  W.  L.  Jones,  and  U.  Dau. 

Water  Research  WATRAG,  Vol.  21,  No  2  p  239- 

245,  February   1987.  6  fig,  4  tab,  9  ref.  German 

Ministry  of  Research  and  Technology  Contract  02 

WA  225. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Denitrification,  'Nitrites, 
'Model  studies,  'Nitrates,  Microbiological  studies! 
Reduction,  Accumulation,  Sludge. 

During  the  process  of  dentrification  of  wastewater 
nitrite  has  often  been  observed  to  accumulate,  most 
probably  because  of  the  nitrite  reduction  rate  fall- 
ing behind  the  rate  of  nitrate  reduction.  The  hy- 
pothesis to  be  investigated  was  that  microbial  com- 


munities could  be  enriched  for  facultative  anaer- 
obes capable  of  reducing  nitrate,  but  only  to  nitrite. 
A  mathematical  model  was  developed,  and  experi- 
ments were  conducted  to  study  results  of  enhanced 
proliferation  of  facultative  anaerobes,  on  (he  ex- 
pense of  true  denitrifiers,  in  activated  sludge  bio- 
communities.  A  lab-scale  sequencing  batch  reactor 
system  was  employed  for  the  studies.  As  predicted, 
the  rate  of  nitrite  reduction  progressively  de- 
creased whereas  the  nitrate  reduction  rate  re- 
mained almost  unaffected,  when  fermentation  con- 
ditions were  introduced  into  the  process  schematic. 
Implications  in  design  and  operation  of  wastewater 
treatment  plants  are  discussed.  (Author's  abstract) 
W87-07062 


INHIBITION  OF  METHANOGENESIS  FROM 
ACETATE  IN  GRANULAR  SLUDGE  BY  LONG- 
CHAIN  FATTY  ACIDS, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Water  Pollution  Control. 

I.  W.  Koster,  and  A.  Cramer. 

Applied       and       Environmental       Microbioloev 

t£?W'  ,VoL  53'  No'  2'  P  403"409.  February 
1987.  3  fig,  3  tab,  39  ref.  Dutch  Government  Clean 
Technology  Program  Grant  (E.41)LH511. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Fatty  acids,  'Anaerobic 
digestion,  'Toxicity,  Methane  bacteria,  Inhibition 
Biomass,  Methanogenesis,  Synergistic  effects. 

The  effect  of  four  saturated  long-chain  fatty  acids 
(caprylic,  capric,  lauric,  and  myristic)  and  one 
unsaturated  long-chain  fatty  acid  (oleic)  on  the 
microbial  formation  of  methane  from  acetate  was 
investigated  in  batch  anaerobic  toxicity  assays  The 
tests  were  carried  out  with  granular  sludge  from  an 
upflow  anaerobic  sludge  bed  reactor.  In  this 
sludge,  Methanothrix  spp.  are  the  predominant 
acetoclastic  methanogens.  Lauric  acid  appeared  to 
be  the  most  versatile  inhibitor:  inhibition  started  at 
1.6  mM,  and  at  4.3  mM  the  maximum  specific 
acetoclastic  methanogenic  activity  had  been  re- 
duced to  50%.  Caprylic  acid  appeared  to  be  only 
slightly  inhibitory.  Oleic  acid  was  almost  as  inhibi- 
tory as  lauric  acid.  Although  adsorption  of  the 
inhibitor  on  the  cell  wall  might  play  an  important 
role  in  the  mechanism  of  inhibition,  the  inhibition 
was  found  to  be  correlated  with  concentration 
rather  than  with  the  amount  per  unit  of  biomass.  In 
practical  situations,  as  in  anaerobic  waste  treatment 
processes,  synergism  can  be  expected  to  enhance 
the  inhibition  of  methanogenesis.  In  the  present 
research  a  background  concentration  of  lauric  acid 
below  its  MIC  strongly  enhanced  the  toxicity  of 
capnc  acid  and  (to  an  even  greater  extent)  myristic 
acid.  (Author's  abstract) 
W87-07080 


ALTERNATING  AEROBIC  AND  ANAEROBIC 
OPERATION  OF  AN  ACTIVATED  SLUDGE 
PLANT, 

Universidad     Nacional     Autonoma     de     Mexico 

Mexico  City.  Inst,  de  Ingenieria. 

S.  Gonzalez-Martinez,  R.  Staud,  P.  A.  Wilderer,  L 

Hartman,  and  M.  Norouzian. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  59,  No.  2,  p  65-71,  February  1987. 

7  fig,  3  tab,  17  ref.  German  Ministry  of  Research 

and  Technology  Grant  02WA  736/737. 

Descriptors:  'Activated  sludge  process,  'Activat- 
ed sludge,  'Wastewater  treatment,  'Aerobic  treat- 
ment, 'Anaerobic  digestion,  'Organic  loading, 
Sludge,  Aerobic  conditions,  Anaerobic  conditions, 
Waste  load,  Mathematical  equations,  Domestic 
wastes,  Industrial  wastes,  Water  treatment  facili- 
ties, Aeration,  Effluents,  Sedimentation,  Secondary 
wastewater  treatment,  Hydraulic  loading,  Biologi- 
cal wastewater  treatment. 

A  full-scale  activated  sludge  plant  treating  a  mix- 
ture of  domestic  and  industrial  waste  was  opti- 
mized by  smoothing  the  organic  load.  This  was 
achieved  by  matching  the  number  of  aeration  tanks 
in  service  with  the  receiving  organic  loading.  Aer- 
ation tanks  not  in  service  were  used  to  store  the 
sludge  under  anaerobic  conditions.  The  results  in- 
dicated that  this  sequential  aerobic/anaerobic  oper- 
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ation  did  not  affect  the  activity  of  the  sludge  the 
overall  efficiency  of  the  plant,  the  quality  of  the 
effluent,  or  the  sedimentation  properties  of  the 
activated  sludge.  A  shift  of  the  microbial  popula- 
tion toward  facultative  organisms,  which  did  not 
affect  the  treatment  capacity  of  the  activated 
sludge,  was  observed  with  the  aerobic/anaerobic 
operation.  As  the  organic  load  increased,  the  con- 
sumption of  electric  power  decreased  which  was 
attributed  to  the  reduction  of  the  actual  hydraulic 
detention  times  by  taking  unnecessary  parts  of  the 
reactor  volume  out  of  service.  (Wood-PTT) 
W87-07095 

EVALUATION  OF  A  PULSED  BED  FILTER 
FOR  FILTRATION  OF  MUNICIPAL  PRIMARY 
EFFLUENT, 

Environmental     Protection    Agency,     Cincinnati, 
OH.  Water  Engineering  Research  Lab. 
D.  S.  Brown.  ,    _   , 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  59,  No.  2,  p  72-78,  February  1987. 
2  fig,  8  tab,  15ref. 

Descriptors:  'Wastewater  treatment,  'Filtration, 
♦Pulsed  bed  filters,  'Primary  wastewater  treat- 
ment 'Filters,  Performance  evaluation,  Deter- 
gents' Cleaning,  Load  distribution,  Suspended 
solids,  Chemical  oxygen  demand,  Turbidity,  Back- 
wash, Effluents,  Municipal  wastewater. 

Five  operating  procedures  of  a  pulsed  bed  filter 
were  varied  to  note  the  effect  on  performance:  a 
higher  number  of  pulses  (25  versus  5);  longer  time 
between  pulses  (10  minutes  versus  2.5  minutes); 
smaller  detergent  volume  (7%  versus  25%);  less 
frequent  cleaning  (every  other  day  versus  every- 
day)- and  lower  surface  loading  rate  (SLR)  (SU 
versus  160  L/sq  m/min)  were  found  to  be  better. 
SLR  had  the  most  noticeable  effect  on  perform- 
ance- time  between  pulses  had  the  next  most  no- 
ticeable effect.   Performance   ranged   widely,   but 
means    were:    total    suspended    solids,    chemical 
oxygen  demand,  and  turbidity  removals  of  62,  26, 
and  48%,   respectively,   filter  runs  of  3.3  hours; 
ratio  of  backwash-water-pumped-volume  of  26%; 
and   ratio   of  backwash-water-wasted   to   influent 
volume   of  6.2%.    Because   the   values   range   so 
widely,  care  must  be  taken  in  picking  a  design 
value,  or  pilot  studies  must  be  made.  Operation  of 
the  filter  was  generally  reliable;  however,  the  filter 
had  to  be  routinely  cleaned  or  failure,  caused  by 
excessive  biological  slime  buildup,  cementing  of 
the  sand  bed,  or  excessive  sand  loss,  was  possible. 
(Author's  abstract) 
W87-07096 

CONVERSION  OF  SMALL  MUNICIPAL 
WASTEWATER  TREATMENT  PLANTS  TO  SE- 
QUENCING BATCH  REACTORS, 

Environmental     Protection     Service,     Burlington 

(Ontario).  Waste  Water  Technology  Centre. 

H.  Melcer,  W.  K.  Bedford,  B.  H.  Topmk,  and  N. 

W.  Schmidtke. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  59,  No.  2,  p  79-85,  February  1987. 

4  fig,  6  tab,  18ref. 

Descriptors:  'Wastewater  facilities,  'Wastewater 
treatment,  'Municipal  wastewater,  'Domestic 
wastes,  'Sequencing  batch  reactors,  Manitoba, 
Canada,  Aeration,  Performance  evaluation,  Mine 
drainage,  Mine  wastes,  Effluents,  Water  quality 
standards,  Biochemical  oxygen  demand, 
Wastewater,  Suspended  solids,  Fouling,  Clogging, 
Pumps,  Costs,  Capital  costs,  Operating  costs, 
Design  criteria. 

The  feasibility  of  converting  small  wastewater 
treatment  plants  to  sequencing  batch  reactor  sys- 
tems was  investigated  at  three  locations  in  Manito- 
ba, Canada.  Two  were  extended  aeration  plants 
with  a  history  of  erratic  and  poor  performance. 
The  third  was  converted  from  septic  tanks.  Two 
plants  treated  domestic  wastewater  from  small 
communities  and  received  flows  of  4  and  230  cu 
m/day.  The  other  plant  treated  gray  water  from  a 
mining  camp  (flow  23  cu  m/  day).  The  perform- 
ance of  each  modified  plant  was  assessed  over  a 
three-month  period.  Despite  high  variables  in  influ- 
ent   characteristics,    stable    high    quality    effluents 


were  observed  at  all  locations  in  terms  of  5-day 
biochemical  oxygen  demand  and  tola!  suspended 
solids.  Fouling  of  low  level  liquid  probes  and  clog- 
ging of  transfer  pumps  were  identified  as  the  only 
operation  problems.  Minimal  operator  attention 
was  required.  Capital  and  operating  costs  were 
established.  Tank  volume,  effluent  drawoff  loca- 
tion, and  periods  of  aeration  and  settling  were 
identified  as  important  design  considerations.  (Au- 
thor's abstract) 
W87-07097 

IMPROVING  HEAVY  METAL  SLUDGE 
DEWATERING  CHARACTERISTICS  BY  RE- 
CYLING  PREFORMED  SLUDGE  SOLIDS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
W.  R.  Knocke,  and  R.  T,  Kelley. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  59,  No.  2,  p  86-91,  February  1987. 
9  fig,  1  tab,  22  ref. 

Descriptors;  'Sludge  drying,  'Heavy  metals,  'Re- 
cycling, 'Sludge  thickening,  'Dewatenng, 
•Sludge,  'Wastewater  treatment,  Nickel,  Solids, 
Wastes,  Mathematical  equations. 

The  ability  to  modify  sludge  characteristics 
through  changes  in  the  precipitation  stage  of  heavy 
metals  treatment  was  considered.  A  continuous- 
flow  hydroxide  precipitation  treatment  system  was 
operated  for  soluble  nickel  removal  and  sludge 
generation,  Sludge  floe  size  distribution  and  densi- 
ty were  quantified  and  directly  correlated  to 
sludge  properties.  Results  indicated  that  the  recy- 
cle of  preformed  sludge  solids  increases  the  density 
of  Ni(OH)2  sludge  with  corresponding  improve- 
ments noted  in  both  the  rate  and  extent  of  dewater- 
ing  achieved  by  gravity  thickening  and  mechanical 
systems.  (Author's  abstract) 
W87-07098 

MODELING  AN  AERATED  BUBBLE  AMMO- 
NIA STRIPPING  PROCESS, 

Clarkson  Univ.,  Potsdam,  NY.  Dept.  of  Civil  and 

Environmental  Engineering. 

S.  E.  Powers,  A.  G.  Collins,  J.  K.  Edzwald,  and  J. 

M.  Dietrich. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  59,  No.  2,  p  92-100,  February  1987. 

9  fig,  2  tab,  18  ref. 

Descriptors:  'Wastewater  treatment,  'Ammonia, 
'Model  studies,  'Mathematical  models,  'Industrial 
wastewater,  'Ammonia  stripping,  Ammonium 
compounds,  Ammonium,  Wastewater,  Semicon- 
ductor manufacturing,  Chemical  wastes,  Aeration, 
Mathematical  studies,  Mathematical  equations. 
Field  tests,  Prediction,  Vermont,  Pretreatment  of 
water,  Cost  analysis,  Economic  aspects,  Operating 
costs,  Flow  rates. 


Wastewater  from  the  manufacture  of  semiconduc- 
tor chips  contains  ammonium  hydroxide  and  am- 
monium fluoride.  These  chemicals  often  need  to  be 
removed  before  discharge.  The  operating  param- 
eters that  affect  the  removal  rate  of  ammonia  from 
a  high  temperature  aerated  bubble  stripper  were 
examined   and  a  theoretical   mathematical   model 
describing  ammonia  stripping  was  examined.  The 
mathematical  model  was  calibrated  from  field  data, 
was  verified  using  independent  field  data,  and  was 
then  used  as  a  predictive  tool  to  determine  opti- 
mum stripping  conditions  for  an  industrial  semi- 
conductor wastewater  plant.  The  wastewater  treat- 
ment plant  at  the  International  Business  Machine 
site  located  at  Essex  Junction,  Vermont,  uses  an 
aerated  stripping  tank  as  a  pretreatment  process  to 
remove  high  concentrations  of  ammonia  (4000  mil- 
ligrams/L    NH3-N)    and    fluoride    (10,000    milh- 
grams/L  F(-))  from  their  concentrated  wastewater. 
The  air  stream  and  water  droplets  remove  ammo- 
nia from  the  wastewater.  The  fluoride  is  separated 
in   a   thickener   as  an   insoluble  calcium   fluoride 
precipitate.  The  model  predicts  a  30%  operating 
cost  reduction  for  the  ammonia  stripping  process 
by  increasing  the  stream  and  air  flow  rates  and 
decreasing  the  operation  contact  time,  compared 
to   current   standard   operating   procedures.    (Au- 
thor's abstract) 
W87-07099 


COAGULATION  OF  ORGANH  S(  SI'KNSIOSS 
WITH  ALUMINUM  SALTS, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

S.  K.   Dentel,  and  J   M.  Gossett. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5    Vol     59,   No.   2,   p    101-108,   February 
1987.    14  Tig,   2   tab,   33   ref.   NSF  Grant  CME- 
7923267. 

Descriptors:  'Wastewater  treatment,  'Coagula- 
tion, 'Chemical  coagulation,  'Aluminum  salts, 
•Organic  wastes,  'Suspended  solids,  Suspension, 
Aluminum,  Clarification,  Clarifiers,  Clarified 
wastewater,  Particle  size,  Wastewater,  Data  inter- 
pretation, Wastewater  facilities,  Chemical  precipi- 
tation, Sludge,  Turbidity,  Biodegradation,  Sludge 
digestion,  Simulation. 

Wastewater  coagulation  was  characterized  in  a 
series  of  laboratory  experiments  Two  different 
types  of  organic  suspensions  were  created  to  simu- 
late the  concentration,  size,  and  charge  of  particles 
measured  in  a  primary  clanfier,  and  these  suspen- 
sions were  coagulated  in  controlled  jar  tests.  The 
four  zones  typically  observed  for  coagulation  in 
water  treatment  were  also  exhibited  in  these  ex- 
periments, but  the  data  indicated  that  some  modifi- 
cations to  the  conventional  explanations  of  these 
zones  were  necessary.  Most  importantly,  the  role 
of  aluminum  hydroxide  precipitation  must  be  con- 
sidered when  describing  Zone  2  destabilization. 
Coagulation  with  Zone  2  doses  also  reduced  anaer- 
obic biodegradabihty  of  the  resulting  sludges  much 
less  than  did  Zone  4  doses.  Implications  of  these 
findings  are  discussed  with  regard  to  coagulation 
strategy  for  wastewater  treatment  plants  and  nec- 
essary trade-offs  in  turbidity  removal,  coagulant 
consumption,  sludge  production,  and  sludge  digest- 
ibility. (Author's  abstract) 
W87-071O0 

UPTAKE  OF  METAL  IONS  BY  SULFONATED 
PULP,  ,_ 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Chemi- 
cal Engineering.  . 
A.  A.-H.  Ali,  D.  G.  Cooper,  and  R.  J.  Neufeld. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.   59,  No.  2,  p   109-114,  February 
1987.  12  fig,  1  tab,  24  ref. 

Descriptors:  'Wastewater  treatment,  'Sulfonates, 
•Ions,  'Metals,  Pulp  and  paper  industry,  Hydrogen 
ion  concentration,  Cations,  Metal  complexes, 
Mathematical  equations,  Regression  analysis,  Sorp- 
tion, Heavy  metals. 

A  highly-sulfonated  chemimechanical  pulp  was  in- 
vestigated for  metal  uptake  capabilities.  It  was 
found  that  the  pulp  behaved  as  an  ion  exchanger  in 
almost  all  aspects  of  sorption  investigated  includ- 
ing metal  affinity,  uptake  rate,  pH  dependency, 
effect  of  complexing  ligands  and  selectivity.  1  his 
material  has  a  metal  uptake  capacity  of  up  to  0.19 
mmol/g  and  was  effective  in  the  removal  of  metals 
at  very  low  concentration  ranges.  The  amount  ot 
uptake  of  the  cations  was  directly  related  to  the 
,on.c  radii  of  U02(2  +  ),  Pb(2  +  ),  La(3  +  ),  Cd(2  +  ), 
and  Cu(2  +  ).  The  presence  of  anions  inhibited 
metal  uptake  relative  to  the  complexation  abilities 
of  the  ions,  relative  molar  ratios,  and  solution  pH. 
Cation  competition  followed  a  similar  order  to  that 
of  uptake  capacity;  the  larger  cation  was  preferred 
by  the  pulp.  (Wood-PTT) 
W87-07101 


DEVELOPMENT  OF  A  TOTAL  SUSPENDED 
SOLIDS  STANDARD, 

International  Paper  Co.,  Mobile,  AL.  Erlmg  Rus 

Research  Center. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-07102 

ACTIVATED      SLUDGE-CHLORINE      REAC- 
TIONS DURING  BULKING  CONTROL, 

California  Univ.,  Los  Angeles.  Dept.  of  Civil  Engi- 
neering. 

J.  B.  Neethling,  Y.  C.  Chung,  and  D.  ^"^ 
Journal  of  Environmental  Engineering  JObUUU 
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&2PQ  Vo1  113,  No  '•  P  134-146,  February 
1987.  6  fig.  2  tab,  24  ref.  J 

Descriptors:  'Bulking  sludge,  'Wastewater  treat- 
ment, 'Flocculation,  'Activated  sludge,  'Chlorin- 
ation,  'Flocculation,  'Kinetics,  'Biological 
wastewater  treatment.  Mathematical  analysis  Sus- 
pended solids,  Settling. 

Chlorine  is  often  added  to  activated  sludge  to  cure 
filamentous  activated  sludge  bulking.  Filamentous 
bacteria  must  be  killed  while  floe  forming  bacteria 
survive  during  chlorination  of  activated  sludge  to 
cure  bulking.  The  hypothesis  that  the  flocforming 
bacteria  are  shielded  from  the  chlorine  by  their 
protected  position  inside  the  activated  sludge  floe 
is  tested.  The  rapid  reaction  of  free  chlorine  and 
activated  sludge  floe  material  can  limit  the  penetra- 
tion of  free  chlorine  to  the  surface  of  the  activated 
sludge  floe,  thus  providing  some  protection  for  the 
bacteria  inside  the  floe.  Monochloramine  reacts 
slowly  and  will  penetrate  the  activated  sludge  floe 
completely.  (Penetration  is  rapid:  80%  of  the  floe 
diameter  in  1  sec).  Mechanisms  other  than  protec- 
tion due  to  position  deep  inside  the  floe  may  ac- 
count for  floe  former  resistance  to  monochlor- 
amine. (Airone-PTT) 
W87-07126 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Waste  Treatment  Processes — Group  5D 


was  carried  out  under  enhanced  conditions  (leach- 
TL  ^  rf  W'tfl  suPPlemental  water  spiked  with 
added  buffer  and  inoculum).  Leachate  recycle  was 
set  up  in  all  test  cells.  Depending  on  temperature, 
the  digestion  was  complete  (  >90%  biodegradable 
matter  converted)  in  a  period  of  25  to  57  days 
Optimum  operating  temperatures  were  in  the  range 
ot  34  to  38  C.  Two  kinetic  models  were  fitted  to 
the  experimental  data.  Their  kinetic  constants  were 
related  to  temperature  using  an  Arrhenius  expres- 
sion. Landfill  life  operated  under  the  studied  condi- 

(A"ro„e°Frr)  "****  '°  '^  tha"  2  yearS" 
W87-07141 


BY 


™£J£F  SLOWLY  BIODEGRADABLE  OR- 
GAMCS  ON  KINETIC  COEFFICIENTS 

Maryland  Univ.,  College  Park.  Dept.  of  Civil  En- 
gineering. 

O.  J.  Hao,  and  C.  T.  Li. 
Journal  of  Environmental  Engineering  JOEDDII 

ft^f'r  V^ull?A  Na    '■  p   U7-154'  February 
1987.  5  fig,  1  tab,  10  ref. 

Descriptors:  'Biological  oxygen  demand, 
Wastewater  treatment,  'Chemical  oxygen 
demand,  'Biological  wastewater  treatment  'Ki- 
netics, 'Activated  sludge  process,  Metabolites, 
Design  criteria. 

Measurement  of  both  soluble  COD  and  BOD  on 
activated  sludge  effluent  reveals  that  effluent  or- 
ganic matter  contains  a  significant  quantity  of 
slowly  biodegradable  organics.  These  substances 
exhibit  a  significant  effect  on  the  determination  of 
kinetic  coefficients,  e.g.,  the  substrate  removal  rate 
tor  the  multiple  substrate  model  and  the  first-order 
rate  constant.  The  use  of  effluent  soluble  COD  for 
estimating  the  yield  coefficient  and  decay  rate 
however,  is  valid  under  many  practical  conditions' 
since  concentration  of  the  influent  substrate  is 
much  greater  than  that  of  the  effluent.  Data  were 
obtained  from  a  laboratory  completely  mixed  acti- 
vated sludge  system  with  cell  recycle,  using  starch 
waste  from  a  corn  starch  process  plant.  (Airone- 

W87-07127 


nrvE^SETRXATIONS  ON  THE  MORPHOL- 
TYPEOM?  ANATOMY   OF  FILAMENT 

Potchefstroom   Univ.   for  C.H.E.  (South  Africa). 

Uept.  of  Microbiology. 

PA.  J  Brand,  L.  R.  Tiedt,  and  V.  L.  Hamilton- 

Atwell. 

Water  S    A.  WASADV,  Vol.    13,  No.    1,  p   1-6 

January  1987.  8  fig,  16  ref.  P        ' 

Descriptors:  'Activated  sludge  process,  'Filamen- 
tous bacteria,  'Wastewater  treatment,  'Biological 
wastewater  treatment,  Flocculation,  Bulking 
sludge,  Morphology,  Electron  Microscopy. 

Some  morphological  and  anatomical  characteris- 
tics as  determined  by  light,  transmission  electron 
and  scanning  electron  microscopy  are  reported  for 
filament  type  0041.  The  filament  is  procaryotic,  but 
the  dimensions  differ  slightly  from  those  quoted  in 
literature.  The  relation  between  the  sheath  and  the 
bacterial  filament  is  clearly  indicated.  The  sheath  is 
not  tight-fitting  as  described  in  literature.  As  far  as 
could  be  determined  it  was  the  first  time  that  this 
observation  was  made.  Furthermore  the  sheath 
appears  to  be  transparent.  The  observation  on  the 
specimens  fixed  in  Karnovski  is  important  because 
samples  can  be  preserved  for  several  weeks  with- 
out the  loss  of  their  Gram  and  Neisser  characters 
(Author  s  abstract) 
W8  7-07 148 


mA£T^ATER     PROBLEMS     SOLVED 
NATURAL  COMBINATION, 

Lombardo  and  Associates,  Inc.,  Boston  MA 
P.  Lombardo,  and  T.  Neel 

Biocycle  BCYCDK,  Vol.  28,  No.  2,  p  48-50  Feb- 
ruary 1987. 

Descriptors:  'Local  governments,  'Public  opinion 
Sewer  systems,  'Wetlands,  'Wastewater  treat- 
ment, Sand  filters,  Financing,  Maryland,  Septic 
tanks,  Environmental  protection,  Community  de- 
velopment. 

Construction  has  started  on  an  innovative  $46  mil- 
lion wastewater  management  plan  for  the  Mayo 
Peninsula  m  Maryland  which  uses  a  combination 
ot   natural   processes  and  simple  on-site  treatment 
1  he  plan  ends  more  than  20  years  of  public  debate 
and  resistance  to  previous  wastewater  management 
plans.  The  current  plan  does  not  subsidize  growth 
nor  promote  sewering  undeveloped  areas,  but  it 
provides  for  orderly  growth.  The  plan  integrates 
three  treatment  approaches:  on-site  septic  systems 
cluster  soil  absorption  systems,  and  a  communal 
treatment  system.  For  the  first  time  in  the  U  S    a 
major  public  utility  will  manage,  finance,  and  oper- 
ate individual  septic  systems  as  part  of  an  overall 
wastewater  management  system.  Clusters  of  homes 
will   be   served   by   leaching   fields   in   two  areas 
which  will  purify  septic  tank  effluent.  The  final 
component    is    a    five-step    communal    treatment 
system  that  will  treat  effluent  from  a  septic  tank/ 
effluent  collection  system  and  will  consist  of  recir- 
culating sand  filters,   UV  disinfection,  and  three 
different   kinds  of  man-made   wetlands.   Each   of 
these  aspects,  and  the  financing  of  the  project  as 
well,  are  discussed.  The  plan  demonstrates  that  use 
ot  man-made  wetland  systems  in  combination  with 
simple  alternative  techniques  for  wastewater  treat- 
ment is  a  technically  sound  and  cost-effective  solu- 
tion in  a  non-rural  setting.  (Airone-PTT^ 
W87-07170  ' 


™ROCESSALANCE   °F  ™E   COMPOST- 

Eidgenoessische   Anstalt   fuer   Wasserversorgung 
Abwasserreimgung   und   Gewaesserschultz,    Due- 
bendorf  (Switzerland). 
W.  Obrist. 

Biocycle  BCYCDK,  Vol.  28,  No.  2,  p  32-33   Feb- 
ruary 1987.  4  tab. 


SI^KS,™18  for  uniform  flow 

Swffr.  Univl'     ^y013     CamPus-     Montreal 
(Quebec).  Dept.  of  Civil  Engineering 

m^-Om?  b,bliograPhic  entry  see  F'eld  8B. 

fuf°J^  mR».    SIMULATION    OF    MUNICI- 

IEACmTFDRECTclEFE^ENTATION  WI™ 
Barcelona  Univ.  (Spain).  Dept.  de  Quimica  Tec- 

J.  Mata-Alvarez,  and  A.  Martinez- Viturtia 

oTlcTBncevf\Je^n0^gy  and  Bi°technol- 

bfr  tqgj  <Pr '  <  0lu  3,6;  No'  12'  P  547"556'  Decem- 
ber iyg6.  5  fig,  5  tab,  15  ref. 

De^nptors.  •Uachates,   'Wastewater  treatment, 

s!l  Ud»'uReCydiD8'  'Municipal  wastes 
S.muiat,on,   Methane,    Kinetics,    Blological    treat! 

mentation  d,gestlon-   B>°degradation,   Fer- 

Un1fcbi'lti?  °f  methane  «tn«fc»  from  a  large 
anted  "^.'"G'™*  "ear  Barcelona,  are  ex- 
s,muTatHMUn!Clpii,,SOl,d  was,e  fermentation  was 
*?  ?' Hlaffndfi"  conditions  using  five  test  cells 
operated  at  different  temperatures.  The  digestion 


Descriptors:     'Composting,     'Domestic     wastes, 
Aerobic  digestion,    'Organic   wastes,   Standards, 
Switzerland,  Recycling,  Heavy  metals,  Zinc,  Lead 
Organic  compounds. 

Material  balances  for  important  elements  and  vola- 
tile matter  were  examined  in  two  test  series  at  the 
Swiss  Federal  Institute  for  Water  Resources  and 
Water  Pollution  Control.  The  greatest  quantitative 
variation  m  the  material  undergoing  composting 

?CKUr.red,Jn,  the  amount  of  organic  substances 
(about  40%  loss).  Due  to  their  restricted  mobility 
heavy  metals  show  a  relative  accumulation  (theo- 
retically about  2/3  of  their  initial  value)  in  the 
composting  material.  Tables  characterize  the  com- 
position of  the  initial  and  final  compost,  and  de- 
scribe the  leachate  concentrations  of  nitrogen 
phosphorus  and  metals  which  resulted  from  the 
experiment.  (Airone-PTT) 
W87-07166 


SMALL       COMMUNITIES       HELP       THEM- 
SELVES, inmvi 

For  primary  bibliographic  entry  see  Field  6B. 

W  o  I -\j  1 1  Oo 


ANALYSIS  OF  EPA  GUIDANCE  ON  COM- 
POSTING SLUDGE:  PART  II-BIOLOGICAL 
PROCESS  CONTROL,  wiajoical 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 

E?0r,  &i,ma.ry  bibli°graphic  entry  see  Field  5G. 
W 87-07 169 


DTOESTORS   FEASABILITY  OF  ANAEROBIC 

G.  K.  Criner.' 

Biocycle  BCYCDK,  Vol.  28,  No.  2,  p  51-53   Feb- 
ruary 1987.  1  tab,  2  ref.  P  ' 

Descriptors:  'Electric  power  production,  'Anaer- 
obic digestion,  'Cost  repayment,  'Economic  feasa- 
bihty,  Energy,  Farm  wastes,  Market  value,  Oil 
Liectnc  power  rates. 

The  on-farm  anaerobic  digester  as  an  alternative 
energy  system  can  be  rendered  more  or  less  eco- 
nomically viable  by  fluctuations  in  the  prices  of  oil 
and  electricity.  The  author's  analysis  shows  that  a 
digester  of  a  particular  size  (200  cow  equivalents) 
is  economically  feasible  under  the  conditions-  elec- 
tricity 9  cents  per  kwh,  oil  40  cents  per  gallon  The 
payback  term  for  such  conditions  is  17  years  A 
table  gives  net  present  values  and  payback  terms 
tor  other  sets  of  conditions.  It  turns  out  that  the 
price  of  electricity  is  more  crucial  to  feasibility  of 
this  system  than  is  the  price  of  oil.  The  economic 
viability  of  the  system  also  depends  on  local  regu- 
lations regarding  rates  to  be  paid  to  small  produc- 
ers of  electric  power.  (Airone-PTT) 
W  87-07171 


lMPACT   OF   CALCIUM   MAGNESIUM   ACE- 
TATE ROAD  DEICER  ON  POTW  OPERATION 

For  primary  bibliographic  entry  see  Field  4C 
W87-07203 


ousNwa!teEsNT  °F  TOXIC  and  hazard- 

For  primary  bibliographic  entry  see  Field  5E 

W87-07243 


DESIGN  HAZARDOUS  WASTE  TREATMENT 

r>ravo  Recovery  Systems. 
/N,H..C°Ughlin'  °  A  C'emens,  and  J.  Johnson. 
N:  Management  of  Toxic  and  Hazardous  Wastes 

I4T153  4  f        S'  In°"  Chelsea'  Micbi8an-  1985.  p 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D— Waste  Treatment  Processes 


Descriptors:  'Wastewater  treatment,  'Design  cri- 
teria, 'Hazardous  wastes,  Regulations,  Industrial 
wastewater,  Landfills,  Pretreatment. 

The  onset  of  stringent  environmental  regulations 
dealing  with  the  disposal  of  liquid  hazardous  waste 
has  prompted  B.K.K.  Corporation  to  begin  the 
design    and   development   of  a   liquid    hazardous 
waste  treatment  facility.  A  waste  characterization 
and  laboratory  treatment  program  determined  that 
the  majority  of  liquid  hazardous  waste  could  be 
composited  into  two  treatable  streams.  The  design 
of  a  treatment  facility  was  then  based  on  previous 
experience  gained  from  other  operating  facilities 
and  further  verified  by  the  installation  of  a  pilot 
plant  utilizing  actual  plant  size  equipment.  The  net 
results  of  the  treatment  process  is  that  75%  ot  the 
total  treatable  waste  will  not  be  landfilled,  but 
discharged  into  a  sanitary  sewer  system  after  meet- 
ing  stringent    pretreatment   standards.    1  he   cake 
product  will  be  landfilled  in  an  environmentally 
much  safer  form  than  the  original  hazardous  liquid. 
The  landfills  active  life  will  be  extended  and  the 
potential   problem   of  liquid   leachate   caused  by 
hazardous  liquid  implacement  restricted.  (See  also 
W87-07243)  (Lantz-PTT) 
W87-07256 

IN  SITU  STABILIZATION  AND  CLOSURE  OF 
AN  OILY  SLUDGE  LAGOON, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 

J  W.  Thorsen,  F.  Coia,  and  A.  A.  Metry. 

IN-  Management  of  Toxic  and  Hazardous  Wastes, 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1985.  p 

155-169,  5  fig,  3  tab. 

Descriptors:  'Oil  pollution,  'Waste  disposal, 
•Sludge  lagoons,  'Stabilization  lagoons,  Asphalts 
Industrial  wastes,  Wastewater  treatment,  Disposal 
sites,  In  situ  tests,  Cost  analysis. 


An  inactive  lagoon  site  occupies  over  four  acres  in 
western  Pennsylvania.  The  focal  point  of  the  site  is 
the  open  lagoon,  an  earthen  diked  lagoon  of  about 
one  acre,  containing  approximately  30,000  cu  yd  of 
asphaltic    sludge   and    200,000   gallons   of  acidic 
liquid  supernatant.  Operation  of  the  site  began  in 
the  1930's  when  the  oil  company  used  the  lagoon 
for  the  disposal  of  white  oil  production  wastes.  For 
a  period  of  over  40  years,  the  lagoon  was  used  tor 
the  disposal  of  sludge  residues.  The  waste  material 
consists  of  white  oil  production  wastes,  residue 
from  waste  motor  oil  re-refining,  coal  fines,  and  tty 
ash    In  1968,  when  a  spill  of  an  estimated  3,000 
gallons  occurred,  the  Allegheny  River |W-*"g; 
cally  impacted,  killing  an  estimated  4,000,000  fish 
and  resulting  in  the  shutdown  of  water  supplies. 
The  following  conclusions  could  be  drawn  from 
this  case  history:  (1)  oily  waste  lagoons  containing 
asphaltic-type  waste  may  tend  to  be  self-sealing;  (2) 
removal  and  off-site  disposal  of  such  waste  is  often 
one  order  of  magnitude  more  costly  than  in  situ  or 
on-site  management  and  containment;  (3)  utiliza- 
tion of  common  pozzolana  (cement  kiln  dust,  tly 
ash  and  lime,  cement,  soil  and  lime,  etc.)  is  effec- 
tive in  improving  the  physical  and  structura  prop- 
erties of  the  oily  waste  in  preparation  for  lagoon 
closure-   (4)   in-situ   solidification   and   closure   ot 
inactive  oily  waste  lagoons  is  technically  feasible 
and  cost  effective;  (5)  mixing  of  pozzolana  and 
sludge  could  be  achieved  by  using  either  mechani- 
cal mixing  (e.g.,  a  pub  mill  or  earth-moving  equip- 
ment (e.g.,  a  backhoe);  (6)  containment  of  solidified 
waste  could  be  achieved  by  using  perimeter  dikes 
and  multilayer  cover  system  consisting  of  a  cap,  a 
drain  layer,  and  a  soil  cover  to  support  vegetation; 
and  (7)  this  in-place  closure  concept  is  a  passive 
remedial  action  approach  that  requires  only  mini- 
mal postclosure  monitoring  and  maintenance.  (See 
also  W87-07243)  (Lantz-PTT) 
W87-07257 

HAZARDOUS  WASTE  REDUCTION 

THROUGH  IN-PROCESS  CONTROLS,  PROC- 
ESS SUBSTITUTIONS,  AND  RECOVERY/RE- 
CYCLING TECHNIQUES, 

Battelle  Columbus  Labs.,  OH. 

J.  A.  Gurkhs 

IN   Management  of  Toxic  and  Hazardous  Wastes, 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1985.  p 

171-194,  4  fig,  4  tab,  13  ref 


Descriptors:  'Hazardous  wastes,  'Metal-finishing 
wastes'  'Wastewater  treatment,  'Process  control, 
•Recycling,  Effluents,  Sludges,  Evaporation,  Re- 
verse osmosis. 

Compliance  with  effluent  guidelines  (for  waters 
discharged  to  streams),  pretreatment  standards  (for 
waters  discharged   to   publicly   owned   treatment 
works  (POTW)),  and  with  RCRA  (Resource  Con- 
servation and  Recovery  Act)  regulations  has  re- 
sulted or  will  result  in  significant  cost  increases  tor 
firms  carrying  out  electroplating  and  meta   finish- 
ing operations.  Currently,  recovery  of  metal  values 
from  mixed  wastewater  treatment  sludges  is  gener- 
ally not  practical  for  technical  or  economic  rea- 
sons. The  recovery  problems  relate  to  the  fact  that 
metals  in  mixed  metal  sludges  are  generally  diffi- 
cult to  separate  and  may  involve  relatively  com- 
plex and  costly  chemical  and/or  metallurgical  pro- 
cedures. Accordingly,  in-process  recovery  and/or 
recycling   of  plating   and   other   processing   bath 
chemicals  contained  in  rinsewaters  appear  to  be 
promising  approaches  to  reduce  processing  chemi- 
cals costs  as  well  as  to  minimize  the  quantity  ot 
metal-bearing    sludges    generated.    Amongst    the 
more  promising  and  more  widely  used  techniques 
employed   in   electroplating   and   metal    finishing 
plants  for  economical  recovery/recycling  of  valua- 
ble plating  chemicals  now  going  to  waste  treat- 
ment are  evaporation,  reverse  osmosis,  and    save 
rinses'   A  discussion  of  these  technologies  together 
with  detailed  costing  of  representative  recovery/ 
recycling  operations  by  the  use  of  evaporation  and 
reverse   osmosis   are   presented.    (See   also   W87- 
07243)  (Lantz-PTT) 
W87-07258 

WATERWAY  CONTAMINATION  -  AN  ASSESS- 
MENT OF  CLEANUP  PRIORITIES, 

Malcolm  Pirnie,  Inc. 

For   primary   bibliographic   entry  see   Field   50. 

W87-07267 


PROPOSED  WASTEWATER  TREATMENT  FA- 
CILITIES, GREENE  COUNTY,  MISSOURI. 

Environmental  Protection  Agency,  Kansas  City, 
MO.  Region  VII.  . 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia  22161,  as  PB84- 
242593,  Price  codes:  All  in  paper  copy,  A01  in 
microfiche.  Final  Environmental  Impact  State- 
ment EPA  Report  No.  EPA  907/9-84-003,  June 
1984.  220  p,  5  fig,  13  tab. 

Descriptors:  'Environmental  effects,  'Wastewater 
treatment  facilities,  'Greene  County,  'Missouri, 
'Wastewater  pollution,  Economic  aspects,  Ripari- 
an habitat,  Landfills,  Erosion,  Cost  analysis. 

This  final  environmental  impact  statement  address- 
es the  social,  economic,  and  natural  environmental 
impacts  potentially  resulting  from  implementation 
of  the  proposed  comprehensive  wastewater  treat- 
ment facilities  presented  in  the  Wastewater  Facili- 
ties Plan  for  Greene  County,  prepared  concurrent- 
ly with  this  document.  The  Greene  County  plan- 
nine  area  for  these  studies  was  divided  into  sub- 
areas,  including  the  City  of  Springfield,  six  outly- 
ing communities,  and  the  remaining  unincorporat- 
ed area.  Impacts  of  the  recommended  alternatives 
were  generally  found  to  be  beneficial,  particularly 
to  surface  and  groundwater  quality  and  efficient 
land    use   planning.    Mitigative   measures   are   re- 
quired to  reduce  adverse  environmental  impacts, 
including  damage  to  riparian  habitat  and  archae- 
ological resources,  potential  problems  in  sinkhole, 
losing  stream,  and  landfill  areas,  stream  sedimenta- 
tion   and   erosion.   Cost   impacts   to   residents   in 
presently  unsewered  areas  will  be  great,  despite 
efforts  to  reduce  them.  Cost  impacts  for  residents 
of  the  sewered  areas  of  Springfield  will  be  moder- 
ate  Four  of  the  outlying  communities  propose  to 
deliver  wastewater  to  the  City  of  Springfield  for 
treatment.  This  regionalization   was  found  to  be 
environmentally    and    economically    sound.    (Au- 
thor's abstract) 
W87-07336 

POLLUTANT  REMOVAL  CAPABILITY  OF 
URBAN  BEST  MANAGEMENT  PRACTICES  IN 
THE  WASHINGTON  METROPOLITAN  AREA. 


Metropolitan    Washington    Council    of    Govern- 
ments, DC  Water  Resources  Planning  Board. 
For   primary   bibliographic   entry   see   Field    5G. 

W87-07365 

DEMONSTRATION  OF  THERMOPHILIC 
AEROBIC-ANAEROBIC  DIGESTION  AT  HA- 
GERSTOWN,  MARYLAND, 

Union    Carbide    Corp.,    Tonawanda,    NY.    Linde 

Div. 

O.  W.  Haas 

Available  from  the  National  Technical  Information 

Service,    Springfield,    Virginia,    22161,   as    PB84- 

238252    Price  codes:  A06  in  paper  copy,  A01   in 

microfiche.      Report      No.      EPA-600/2-84-142, 

August  1984   108  p,  35  fig,  12  tab,  14  ref,  6  append. 

EPA  Grant  S-805823-01-0. 

Descriptors:  'Wastewater  treatment,  'Thermophi- 
lic bacteria,  *Hagerstown,  'Maryland,  'Anaerobic 
digestion,  'Aerobic  digestion,  Digestion,  Digested 
sludge,  Sludge  digestion,  Pathogens,  Performance 
evaluation. 

A  thermophilic  aerobic-anaerobic  digestion  system 
was  designed  and  constructed  at  the  Hagerstown, 
Maryland     Wastewater    Treatment     Plant.     This 
project  establishes  the  process  performance  of  this 
dual  digestion  system  in  a  full-scale  design.  The 
system  included  a  short  retention-time  (approxi- 
mately 1-day)  aerobic  digester  followed  by  a  high 
rate  anaerobic  digester.  Approximately  16,400  gal/ 
day  of  thickened,  air-activated  sludge  was  autoth- 
ermally   heated   by   aerobic  oxidation  of  organic 
substrates  in  the  first  step  and  then  anaerobically 
digested  in  the  second  step,  with  the  formation  of 
methane  gas.  Data  were  collected  to  evaluate  the 
system's  performance  regarding  volatile  solids  de- 
struction, oxygen  consumption,  power  draw,  heat 
production,  pathogen  reduction  and  process  stabili- 
ty  Thermophilic  temperatures  (greater  than  46  C) 
were  rapidly  achieved  upon  start-up  of  the  dual 
digestion  system  and  were  maintained  in  the  aero- 
bic reactor  at  a  hydraulic  retention  time  of  ap- 
proximately 1  day.  The  high  shear  aeration  device 
demonstrated  sufficient  oxygen  transfer  capacity  to 
achieve  and  maintain  these  high  temperatures  at 
power  densities  of  0.5  to  1.1  shaft  horsepower/ 
1000  gal,  and  high  purity  oxygen  feed  flows  ot  10- 
33  CFM-NTP  in  the  aerobic  reactor.  The  system 
responded   well   to   variations  in   feed   flow  and 
solids  concentration  as  well  as  operational  upsets. 
Analyses  were  performed  that  illustrate  the  capa- 
bility of  the  dual  digestion  system  for  achieving 
significant  reductions  in  the  level  of  pathogenic 
organisms   in   sewage   sludge.    Finally,    over   the 
course  of  some  20  weeks  of  operation,  the  dual 
digestion  system  proved  itself  an  effective  sludge 
stabilization  process,  achieving  an  overall  volatile 
solids  reduction  of  41.6%.  (Author's  abstract) 
W87-07368 


SEWAGE  SLUDGE  INCINERATOR  FUEL  RE 
DUCTION,  HARTFORD,  CONNECTICUT 

Indianapolis  Center  for  Advanced  Research,  IN 
A  J  Verdouw,  E.  W.  Waltz,  and  P.  F.  Gilbert. 
Available  from  the  National  Technical  Informatio, 
Service,  Springfield,  Virginia,  2216!,  as  PB84 
243096  Price  codes:  A04  in  paper  copy,  A01  « 
microfiche.  Report  EPA-600/2-84-146,  Angus 
1984.  45  p,  15  fig,  13  tab,  6  ref.  Pa  Contract  68-02 
3169. 

Descriptors:  'Wastewater  treatment,  *Sludg 
drying!  'Incineration,  'Hartford,  'Connecticu 
Water  pollution  control,  Performance  evaluatioi 
Economic  aspects,  Dewatering,  Cost  analysis. 

A  field  demonstration  project  was  conducted  t 
reduce  fuel  consumption  in  municipal  sludge  incii 
erators  by  using  a  more  fuel-efficient  operatir 
mode  The  Hartford  Metropolitan  District  Cor 
mission  demonstrated  the  new  operating  mode 
its  Hartford  Water  Pollution  Control  Plant  usir 
three  conventional  multiple-hearth  sludge  incine 
ators.  The  fuel-efficient  incinerator  operating  mo< 
was  developed  from  an  extensive  program  ol  coi 
bustion  engineering  measurement,  testing,  ai 
operational  analysis.  Incinerator  operators  we 
then  given  on-the-job  training  in  the  new  operatu 
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mode  during  a  14  day  demonstration  test  period. 
After   12  months  of  routine  operations  with   the 
new  operating  mode,  a  fuel  reduction  of  5 1  %  was 
achieved,  representing  fuel  cost  savings  of  approxi- 
mately $250,000/yr.  The  Hartford  Water  Pollution 
Control  Plant  had  just  completed  a  conversion  of 
its  sludge  dewatering  equipment  from  vacuum  fil- 
ters  to   continuous-belt    filter   presses   when   this 
project  was  initiated.  The  conversion  to  belt  filter 
presses  had  already  resulted  in  major  fuel  savings, 
reducing  the  average  specific  fuel  consumption  by 
more  than  65%.  The  fuel  reduction  achieved  from 
using  the  new  operating  mode  was  in  addition  to 
these    savings    from    dewatering.    Together,    the 
annual  fuel  cost  savings  from  dewatering  and  im- 
proved incinerator  operation  amounted  to  $1.3  mil- 
lion. The  Hartford  experience  demonstrates  very 
clearly  the  relative  contributions  that  both  dewa- 
tering   improvements    and    incinerator    operating 
mode  can  have  on  reducing  fuel  consumption  in 
multiple-hearth  incinerators.  This  experience  also 
shows  that  even  when  the  dewatering  process  has 
been  substantially  improved,  further  efforts  to  im- 
prove the  incinerator  operating  mode  are  very  cost 
effective.  Comparison  of  fuel  reduction  achieved  in 
four  major  cities  through  use  of  new  incinerator 
operating  modes  are  also  reported.  (Author's  ab- 
stract) 
W87-07369 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Waste  Treatment  Processes — Group  5D 


SAFETY  AND  HEALTH  IN  WASTEWATER 
SYSTEMS:  MANUAL  OF  PRACTICE  1. 

Water  Pollution  Control  Federation,  Alexandria, 

VA. 

Water  Pollution  Control  Federation,  Washington 

DC.  1983.  116  p,  13  fig,  18  tab.  g 

Descriptors:  *Wastewater  treatment,  *Wastewater 
facilities,  'Safety,  Training,  Personnel,  Operating 
policies.  6 

This  manual  covers  three  areas  of  concern:  safety 
responsibilities,  programs,  and  personal  protective 
equipment;  safe  work  procedures;  and  system  con- 
trol. The  manual  is  intended  to  be  used  by  opera- 
tors, managers,  and  others  responsible  for  employ- 
ee safety  and  health.  Another  Federation  publica- 
tion, 'Guidelines  for  Developing  a  Wastewater 
Safety  Program',  is  suggested  as  a  companion 
manual  because  of  its  focus  on  management's  role 
in  promoting  safe  work  procedures  and  developing 
safety  programs.  This  manual  of  practice  suggests 
specific  procedures  to  be  used  in  a  given  task  It 
includes  sources  of  additional  material.  The  manual 
describes  industry  practices,  along  with  new  or 
recent  safety  procedures  applicable  to  the 
wastewater  industry.  (Lantz-PTT) 
W87-07370 


SLUDGE    MANAGEMENT    AND     DISPOSAL 
FOR  THE  PRACTICING  ENGINEER 

Duke  Univ.,   Durham,   NC.   Dept.   of  Civil   and 
Environmental  Engineering 
P.  A.  Vesilind,  G.  C.  Hartman,  and  E.  T.  Skene 
Lewis  Publishers,  Inc.  Chelsea,  Michigan.    1986. 

Descriptors:  *Wastewater  treatment,  'Wastewater 
management,  'Sludge,  *St.  Petersburg,  'Florida 
Regulations,  'Sludge  disposal,  Case  studies,  Eco- 
nomic aspects. 

The  wastewater  treatment  profession  is  unique  in 
nat  it  has  little  control  over  the  raw  material  it  has 
o  process.  With  some  minor  exceptions,  such  as 
industrial  pretreatment  requirements  and  sewer 
surcharges,  the  wastewater  treatment  plant  opera- 
tor literally  must  accept  whatever  comes  down  the 
E,™  treat  "  s°  as  to  produce  a  clean  water 
^fj^  .^discharged  into  the  environment. 

2l  ,  u  dlVlded  into  ,wo  Parts-  part  I  is  a 
„nie w,  of,  the  considerations  that  engineers  must 

sturlJ  T,  ^  Starting  a  sludee  management 
study.  Included  in  this  part  is  a  section  on  regula- 
tory considerations.  Since  this  book  is  intended 
™i in  e,nei"eers  working  in  the  United  States, 
SdrilHera-rn,and  ,ndividua"  state  regulations  are 
Mdressed.  The  second  part  of  the  book  is  a  case 

Ftend,0^ ^  i°T  thC  C"y  °f  St  Petersburg, 
ilT?\?eCauSe  St  Petersburg  presents  many  of 
we  problems  associated  with  sludge  disposal,  it  is 


an  excellent  example  of  how  the  principles  out- 
lined Part  I  of  this  book  are  applied  in  practice. 
I  his  case  study  also  includes  information  on  avail- 
able technologies  and  costs  of  alternatives,  and  this 
information  can  be  of  great  assitance  to  other 
engineers  embarking  on  similar  studies  for  their 
clients.  (Lantz-PTT) 
W87-07387 


TRACE  ORGANICS  REMOVAL  BY  GRANU- 
LAR ACTIVATED  CARBON, 

Los  Angeles  County  Sanitation  Districts,  Whittier 
CA. 

R  Nur,  and  R.  W.  Horvath. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87  184  255/ 
AS  Price  codes:  A05  in  paper  copy,  AOI  in  micro- 
fiche. Geological  Survey  Report  No.  RU-84/5 
^h  '985.  114  p,  12  fig,  19  tab,  16  ref,  append.' 
DOI  Contract  No.  14-34-0001-8812. 

Descriptors:  'Wastewater  treatment,  'Activated 
carbon,  'Organic  compounds,  'Trace  levels  Sec- 
ondary wastewater  treatment,  Chloroform,  Triha- 
lomethanes,  Chlorination. 

The  capability  of  granular  carbon  to  remove  trace 
orgamcs  and  potential  mutagens  from  secondary 
wastewater   was   assessed.   Approximately    10  500 
pounds  of  granular  activated  carbon  was  placed  in 
three  1.82  m  diameter  at  the  Pomona  Advanced 
Wastewater  Treatment  Research  Facility.  An  all 
electrical  Shirco  carbon  regeneration  furnace  was 
used  to  reactivate  the  spent  carbon  and  was  operat- 
ed at  102  kg/day  to  195  kg/day.  Four  adsorption 
and  three  regeneration  cycles  were  used    If  the 
presence  of  chloroform   in  carbon-treated   water 
represents    the    general     trace    organics    break- 
through, then  the  following  observations  can  be 
made  in  comparison  of  10,  20,  and  30  minutes  of 
carbon  adsorption:  (1)  regardless  of  the  concentra- 
tion of  chloroform  entering  the  carbon  columns 
none  was  broken  through  or  detected  leaving  the 
final  column  until  the  eighth  week  of  operation-  (2) 
the  second   carbon   column   (20  minutes  contact 
time)  was  effective  in  removal  of  chloroform  for 
up  to  three  weeks  of  continuous  operation;  (3)  the 
first   carbon    column    (10   minutes   contact    time) 
seems  to  be  ineffective  in  complete  removal  of 
chloroform;  and  (4)  after  eleven  weeks  of  continu- 
ous operation  during  the  final  adsorption  cycle  the 
chloroform   concentration   of  the   effluent   of  all 
three  carbon  columns  exceeded  that  of  the  second- 
ary effluent  entering  the  first  column.  The  concen- 
trations of  the  trihalomethanes  which  were  com- 
pletely removed  below  the  detection  limit  by  the 
third  carbon  column  showed  remarkable  increase 
after  cnlonnation.  The  removal  of  trihalomethanes 
by  the  three  state  carbon  adsorption  system  and 
their  formation  again  after  the  chlorination  process 
would  suggest  that  the  precursors  are  capable  of 
breaking    through    even    after   thirty    minutes   of 
carbon  treatment.  Average  removal  of  mutagens 
by  the  first  carbon  contact  column  was  estimated 
to  be  approximately  54%  for  the  six  samples  as- 
sayed  on  TA98,   while  the  average   removal   of 
mutagens  by  the  third  column  was  approximately 
74%.  The  lack  of  a  large  amount  of  trace  organic 
compounds   in    the   Pomona   Water   Reclamation 
Plant  influent  coupled  with  insufficient  and  infre- 
quent sampling  for  purgeable  and  nonpurgeable 
target  organics  analyses  were  two  major  shortcom- 
ings in  determination  of  unit  process  removals  in 
this  study.  (Lantz-PTT) 
W87-07392 


TREATMENT  OF  DOMESTIC  WASTEWATER 
FOR  REUSE  WITH  INORGANIC  OXIDE  AD- 
SORBENTS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Civil  Engineering. 

B.  Batchelor,  P.  J.  Burkett,  R.  Dennis,  J.  Lindner 
and  P.-D.  Yang. 

Available  from  the  National  Techncial  Institute 
Service,  Springfield,  V A  22161,  as  PB87  184  248/ 
AS.  Price  codes:  A08  in  paper  copy,  A01  in  micro- 
fiche. Bureau  of  Reclamation,  Washington,  D.C 
Technical  Completion  Report  RU-83/7,  August 
1983.  146  p,  33  fig,  8  tab,  203  ref,  3  append.  OWRT 
Grant  14-34-0001-0499,  Project  OWR-RU-83-7 


Descriptors:  'Domestic  wastewater,  'Wastewater 
treatment,  'Domestic  water,  'Inorganic  com- 
pounds, 'Water  reuse,  Organic  carbon,  Alumina, 
Magnesia,  Silica,  Lead,  Chromium,  Activated 
carbon,  Hydrogen  ion  concentration,  Model  stud- 
ies. 

The  purpose  of  this  project  was  to  develop  data 
that  could  be  used  to  evaluate  the  feasibility  of 
using      inorganic      oxides      to      treat      domestic 
wastewater  for  reuse.  This  was  done  by  conduct- 
ing  batch   equilibrium   experiments   and  jar   tests 
using  selected  inorganic  oxides  (alumina,  magnesia, 
silica).  Removals  of  gross  organic  matter  (TOC) 
specific  toxic  organics  (chloroform,   1,2-dichloro- 
benzene,  endnn),  specific  toxic  inorganics  (lead, 
chromium)  and  phosphate  were  measured.  A  bio- 
logically  treated   domestic    wastewater   that   had 
been  lime  coagulated  and  freeze-concentrated  was 
J'A6*^ Alumlna    and    granular    activated    carbon 
(GAC)  were  found  to  remove  TOC,  chromium, 
and  lead.  Alumina  was  superior  to  GAC  only  in 
removal  of  lead,  and  was  unable  to  remove  the 
specific  toxic  organics.  A  surface  complex  adsorp- 
tion  model   was  developed,   and   adequately   de- 
scribed adsorption  of  chromium  and  phosphate  on 
alumina.  Silica  and  magnesia  were  ineffective  in 
removing  TOC,  specific  toxic  organics  and  chro- 
mium under  the  conditions  studied.  Both  were  able 
to  enhance  removal  of  lead  at  high  pH.  Results  of 
this  project  indicate  that  it  is  unlikely  that  inorgan- 
ic  oxides   will   be   widely   adopted   in   advanced 
wastewater  treatment  systems.  However,  they  may 
be  useful  when  additional  removal  of  specific  inor- 
ganic compounds  is  necessary.  (Author's  abstract) 
W87-07393 


a^tL^^N  OF  OXIDATION/BIOLOGICAL 
ACTIVATED  CARBON  TREATMENT  FOR  IN- 
DUSTRIAL  WATER  REUSE, 

Jacobs  Engineering  Group,  Inc.,  Pasadena,  CA 
M.  Schwartz. 

Available  from  National  Technical  Institute  Serv- 
ice, Springfield,  VA  22161,  as  PB87  183  257/AS 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche 
Bureau  of  Reclamation,  Washington,  D  C  Tech- 
?oC0a,1  ~°mp'etjon  ReP°rt  RU-84/7,  September 
34  otx)l-0P519      &  '9  tab'  "  r6f-  °WRT  °rant  14" 

Descriptors:  'Wastewater  treatment,  'Industrial 
water,  'Water  reuse,  'Activated  carbon,  Biologi- 
cal treatment,  Industrial  wastewater,  Organic 
carbon,  Ozonation,  Biodegradation,  Simulation 
analysis,  Pentachlorophenol,  Performance  evalua- 
tion. 


The  Biological  Activated  Carbon  (BAC)  technolo- 
gy was  tested  for  the  production  of  reusable  water, 
low    in    organics    concentration,    from    industrial 
wastewater.   The   test   program   applied   included 
quality  screening,  batch  scale  and  continuous  flow 
studies.  The  quality  screening  tests  for  waste  char- 
acteristics, biostability,  oxidation  potential  and  ad- 
sorptivity showed  that  waste  streams  from  a  chlor- 
ophenol  plant,  a  coal  tar  production  plant,  and  an 
oil  refinery  were  good  candidates  for  the  BAC 
technology.  Batch  scale  and  continuous  flow  stud- 
ies were  carried  out  on  the  oil  refinery  and  chloro- 
phenol  waste  streams.  The  batch  scale  experimen- 
tal plan,  designed  to  simulate  the  individual  proc- 
esses comprising  the  BAC  technology,   included 
ozonation,  aerobic  biodegradation,  and  activated 
carbon  adsorption  isotherms  and  kinetics.  The  test 
results  showed  that  ozonation  of  the  study  waste 
streams  produced  favorable  preconditioning  effects 
at   dosages   of  0.1:1    03   to   TOC   (total   organic 
carbon)   ratio   and   lower.   Adsorptivity   was   not 
adversely    affected    and    biodegradation    was   en- 
hanced, resulting  in  improved  adsorptivity  of  the 
biodegraded  effluent.  The  experimental  protocol 
for  the  granular  activated  carbon  short  column 
tests  was  designed  to  simulate,  at  a  shallow  depth 
and  a  low  flow  rate,  the  performance  of  a  continu- 
ous  flow   BAC   bed.   The   results   of  these   tests 
clearly  illustrated  a  superior  performance  of  the 
BAC  system  vis-a-vis  the  individual  performance 
of  adsorption  and  biodegradation.  The  BAC  tech- 
nology was  determined  to  be  especially  viable  for 
the    treatment    of   pentachlorophenol    effects    to 
produce  reusable  water.  (Author's  abstract) 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D— Waste  Treatment  Processes 


•v>v:'V^::^w' 


W87-07394 

mrh  arfa  utilization  stack,  part  i: 
Ses"gnRand  develop  stack  compo- 
nents, BUILD  AND  TEST  A  SHORT  STACK. 

Ionics  Inc.,  Watertown,  MA. 

Geological  Survey,  Reston,  Virrinta.  Final  Report, 

April   1985.    122  p,  88  fig.   DOI  Contract   14-34- 

0001-8517. 

Descriptors:  "Desalination  apparatus, /Membrane 
process^,  'Design  standards,  'Electrod.alys.s,  Poly- 
ethylene,  Brines. 


The  capability  of  scaling  up  membrane  desalination 
™dE  a/important  design  charactens  ,c :  when 
multi-million  gallons  per  day  desalting  plan  s  are 
beine  considered.  An  increase  in  unit  module  ca 
nacifv  can  haVe  a  pronounced  effect  on  lowering 
I  Sal  costs.  As  a  result,  one  of  the ,  primary objec- 
tives of  this  project  was  to  extend  m odule  sea  e  up 
to  the  maximum  extent  prac  ticableto  e  '^  these 
notential  savings  in  capital  cost.  A  54  x  4U  men 
slanted  strap  pattern  (SSP)  spacer  was  designed 
torn  analyses'of  hydraulic  resistance,  open .an* 
and  membrane  support  characteristics.  The  design 
was  scaled  back  to  9  x  10  inch  and  18   .40  spacer 
sizes  to  evaluate  the  pattern  design  and  potential 
fabrication  methods.  Experimental  tests  on ,  electro- 
dialvsis  (ED)  stacks  were  begun  with  the  9  x  10 
inch  tonics  Stackpack,  and  design  improvements 
were  incorporated 1  into  progressively  larger  stack 
Tss  mbhes  to  determine  flow  Patterns,  hydraulic 
desalting,  and  electrical  performance.  Test  results 
through  he  18  x  40  inch  stack  size  demonstrated  a 
definite  flow  regime  where  hydraulic    electrical, 
and desa K  performances  compared  favorably  to 
th ?  standard 1  Ionics  Mark  III  4  stack  The  project 
concluded   with   the   fabrication   and   preliminary 
testing  of  a  short  54  x  40  inch  SSP  stock  with  *) 
cell  pairs.  Each  cell  pair  consisted  of.  (1)  30  mil 
thick   low    density    polyethylene   (LDPE)   dilute 
spacer    and  40  mil  LDPE  brine  spacers  fabricated 
on  a  conventional  Sheridan  vert.ca   press;  and  (2) 
22  mil  thick  AR-204-SXZL-386  anion  and  CR61- 
AZL-386  cation  transfer  membranes.  A  novel  clos- 
1  assembly  consisting  of  twelve  1  inch  diameter 
scfew  Dipe  turnbuckles  (solid  screws  into  threaded 
ph,e7  seated  the  short  stack.  (Author's  abstract) 
W87-07395 

FEASIBILITY  OF  TREATING  MUNICIPAL 
WASTEWATER  BY  LIME  CLARIFICATION 
A^D  PRESSURE  OZONATION  (PHASE  ONE 
AND  PHASE  TWO), 

Available1' from  the  National  Technical  Institute 
Service,  Springfield,  Virginia  22161,  as  PB87- 
187373/ ASP  price  codes:  AM  in  paper  copy,  AD1 
in  microfiche.  Final  Report,  March  31,  1983.  Ill  p, 
4  tab,  18ref,  3  append. 

Descriptors:  'Wastewater  treatment,  'Municipal 
Ser,  *L,me,  'Clarification,  'Ozonation, 
Tertiary  treatment,  Effluents,  Gypsum,  Carbon  ad- 
sorption, Economic  aspects. 

The  synergystic  combination  of  lime  settling-pres- 
sure ozonation  as  a  tertiary  treatment  of  domestic 
sewage  effluent  has  been  technically  proven.  The 
combination  was  found  to  remove  approximately 
two-thirds  of  the  COD  of  the  secondary  effluent. 
Best  results  were  achieved  with  a  1:1  molar  ratio 
of  lime  to  gypsum  rather  than  lime  alone,    lhe 
econorn.es  ofthe  process  are  not  favorable at  th« 
time,  but  these  are  subject  to  radical  change  with 
process  improvement.  As  is,  the  process  would  be 
K  actTve  alternative  to  carbon  adsorption  with- 
out the  necessity  of  a  chlonnation  disinfection  step 
which  would  produce  halomethanes  and  other  pos- 
"ble  carcinogens.  Water  from  this  procajs could 
be  recycled  to  perhaps  one-third  of  the  input  fresh 
water  to  a  municipal  system.  Additions work  . 
necessary  to  prove  this  on  a  typical  hard  water 
effluent  and  with  better  control   methods  which 
could    significantly    reduce    costs.    (Authors   ab- 
stract) 
W87-07423 


New  Jersey  Inst,  of  Tech.,  Newark. 

LW.  Liskowitz,  J.  Grow,  M.  Sheih,  R.  Trattner, 

AvaUablefrom  the  National  Technical  Information 
Service,  Springfield,  Virginia  22161,  as  DE84 
007949.  Price  codes:  A08  in  paper  copy,  A01  in 
microfiche.  August  1983  DOE  Report £o  DOE/ 
PC/3023 l-T5(Vol.  2).  344  p,  414  fig.  DOE  Grant 
DE-FG22-80PC30231. 

Descriptors:  'Wastewater  treatment,  'Sorbates 
•Flv  ash  'Heavy  metals,  powerplants,  Industrial 
wastewater,  Leach.ng,  Boron,  T.n,  Manganese, 
Lead!  Copper,  Nickel,  Zinc,  Chrom.um,  Cadmium, 
Molybdenum,  Iron. 


These  appendices  accompany  the  'Final  Report'  of 
the  ame'title,  and  contain  graphical  data :  pertain- 
ing to  various  wastewater  treatments  of  fly  ash 
from  an  electric  powerplant  facility.  Cadmium 
boron,  tin,  nickel,  lead,  molybdenum  copper 
ch  omium,'z.nc,  manganese,  and  iron  leaching  and 
treatments  are  represented  with  respect. to:  0)  mu- 
tant fly  ash;  (2)  deep  hollow  fly  ash;  (3)  1 ,lend  fly 
ash-  (4)  Wellmore  cactus  fly  ash;  (5)  Nora  fly  ash, 
(6)  Upshur  fly  ash;  and  (7)  badger  fly  ash.  (Lantz- 
PTT) 
W87-07427 

ANAFROBIC     DIGESTION     OF     SCREENED 
tw^rWASTfuQCIDS    IN    SUSPENDED 

PARTICLE-ATTACHED       GROWTH       REAC- 

TORS 

Auburn  Univ.,  AL.  Dept.  of  Agricultural  Engi- 

neering.  „,      , 

J  P  Bolte,  D.  T.  Hill,  and  T.  H.  Wood 

Transactions  of  the  ASAE  TAAEAJ,  Vol  29  No. 
2,  p  543-549,  March- April  1986.  5  fig,  8  tab,  14  ref. 

Descriptors:  'Wastewater  treatment  'Anaerobic 
diges  on,  'Swine  wastes,  'Biological  wastewater 
Sent,  'Bacteria,  Pollution  load,  Performance 
evaluation,  Biomass,  Animal  wastes. 


SORBATF  CHARACTERISTICS  OF  FLY  ASH, 
aV'PENDIX,  FINAL  REPORT,  VOLUME  II, 


A  study  was  conducted  to  determine  performance 
characteristics  of  anaerobic  suspended  particle-at- 
tached  growth   (SPAG)   reactors  treating  liquid 
swine  waste.  This  innovative  reactor  technology 
combines  characteristics  of  attached-growth  and 
conventional  completely-mixed  reactors  by  fixing 
active    bacterial    mass    on    light    weight,    high  y 
porous  support  particles  which  are  suspended  in 
fhe  reactor  liquor  by  fluid  m.xing:  Two  reactor 
temperatures  were  used    mesoph.l.c  (35   C)  and 
thermophilic  (55  C),  with  two  replicates  at  each 
temperature.     Hydraulic    retention    time    (HK1) 
vaTed  from  10  to  2  days  for  the  mesophihc  reac- 
tors and  5  to  1  days  for  the  thermophilic  reactors, 
wUh   volatile   solids   (VS)   loading   rates   ranging 
between  0.98  to  11.34  g/L-day,  based  on  an  empty- 
tank  volume.  The  SPAG  reactors  performed .wdl 
at  all  HRT's  examined,  with  some  signs  of  stress 
occurring  at  the  shortest  HRT's  for  both  mesophi- 
Uc  and  "hemophilic  reactors  (2  and  1  day,  respec- 
tively). Volumetric  methane  Productivities  ranged 
from   0.42   to   2.43   L/L-day,   and   VS   reduction 
ranged  from  36.0  to  66.9%.  As  expected,  the  ther- 
mophilic reactors  consistently  out-performed  the 
meTophilic   reactors   at   equal   VS  loading  rates. 
Analysis  of  the  bacteria  support  particles  at  the  end 
of  the  study  indicate  bacterial  concentrations  be- 
tween 14  and  27  g/L  particle  can  be  obtained  using 
anaerobic  SPAG  reactor  technology.  Of  the  two 
support   materials  examined,   a  reticulated   nylon 
cuboid  appeared  to  be  capable  of  retaining  higher 
concentrations  of  bacterial  mass  than  a  polyt     ■ 
thane  foam,  but  both  material  performed  adequate- 
ly. (Author's  abstract) 
W87-07463 

nFSIGN    OF    RAPID    FIXED-BED    ADSORP- 
TION TESTS  FOR  NONCONSTANT  DIFFUSI- 

V1TIFS 

Michigan  Technological  Univ.,  Houghton.  Dept. 

of  Civil  Engineering.  _. 

j.  C.  Crittenden,  J.  K.  Berngan,  D.  W.  Hand,  and 

B.  Lykins.  ,,crcl 

Journal    of   Environmental    Engineering   (ASCE) 

JOEDDU,  Vol.  113,  No.  2,  p  243-259,  April  198/. 

5  fig,  5  tab,  21  ref. 


Descriptors:  'Wastewater  treatment,  •Adsorpta 
•Model  stud.es,  Pilot  plants,  Effluents,  Dispersion, 
Isotherms,  Kinetics,  Equations,  Diffusmty. 

A  rapid  small-scale  column  test  (RSSCT)  that  uses 
a  smaller  adsorbent  particle  is  used  to  simulate  a 
five-month  pilot  plant  adsorption  study.m  severe 
davs   The  RSSCT  is  a  small-scale  physical  model 
of  a  full-scale  fixed-bed  such  that  it  gives  a  per- 
formance identical  to  the  full-scale  plant  when  the 
effluent  profiles  are  plotted  as  the  bed  volumes  are 
fed   A  mathematical  model  that  includes  axial  dis- 
persion, intraparticle  pore  and  surface  diffusion 
and  liquid-phase  mass  transfer  resistance  is  used  to 
scale  down  the  RSSCT  from  the  pilot  plant  oper- 
ation without  extensive  isotherm  and  kinetic  data. 
This  study  presents  evidence  that  the  surface  diffu- 
sivities  are  not  necessarily  constant  with  adsorbent 
particle  radius  and  presents  general  scaling  equa- 
tions  for   use   under   these   conditions.   (Authors 
abstract) 
W87-07492 

ADSORPTION  BEHAVIOR  OF  CU(II)  ONTO 
SLUDGE  PARTICULATE  SURFACES, 

Maryland  Dept.  of  Health  and  Mental  Hygiene, 
Baltimore. 

C.-T.  Tien,  and  C  P.  Huang.  ,Aerm 

Journal  of  Environmental  Engineering  (ASCfc) 
JOEDDU,  Vol.  113,  No.  2,  p  285-299 ^  April  1987. 
10  fig,  4  tab,  26  ref.  EPA  Fellowship  EPA _U- 
911732  and  NSF  Grants  CEE8104728  and  CEE83- 
13290. 

Descriptors:  'Wastewater  treatment,  *CoPP«. 
•Adsorption,  'Sludge,  Cultures,  Nutrients,  Pro- 
teins, Polysaccharides,  Biomass,  Chelation,  Isoth- 
erms. 

The  influence  of  culture  condition  of  the  produc- 
tion of  extracellular  polysaccharide,  protein,  and 
s  effect  on  the  removal  of  Cu(II)  by  activated 
sludge  solids  is  investigated.  The  surface  of  sludge 
partfculates  grown  in  low  C/N  ratio  are  found  to 
be  high  in  protein  but  low  in  polysaccharide  con- 
tent   Both  polysaccharide  and  protein  are  impor- 
tant to  Cu(II)  adsorption.  The  optimal  pB Ivto 
for  Cu(II)  adsorption  are  between  5.5  and  «>.  The 
decrease  in  Cu(II)  adsorption  density  a :  PH>7  is 
attributed  to  the  deterioration  of  bioma». So  uble 
COD  as  high  as  190.4  mg/L _  was  detected  at  PH 
9  4    The  organic  ligands  will  chelate  the  Cu(lli 
ions  to  form  soluble  organic  complexes  that  are  no 
X  Sable.    Surface   loading   plays   an  tmportan 
role  in  Cu(II)  adsorption.  The  adsorption  of  Cu(li) 
onto  "he  sludge  particle  surface  can.be  described 
b?a  modified  Langmuir  adsorption >  isotherm   ha 
incorporates  the  effect  of  proton.  I    "found  tot 
(H(  +  ))  behaves  as  a  competitive  inhibitor.  (Au 
thor's  abstract) 
W87-07495 


INFLUENCE  OF  FLOW  VELOCITY  ON  SUL- 
FIDE      PRODUCTION       WITHIN       FILLEE 

MoTsf'univ.,  Clayton  (Australia).  Dept.  a 
Chemical  Engineering. 

G.  A.  Holder,  and  J.  Hauser.  ,.OT 

Journal  of  Environmental  Engineering  (ASCt 
JOEDDU,  Vol.  113,  No.  2,  p  300-310,  April  1987 
4  fig,  2  tab,  7  ref,  2  append. 

Descriptors:  'Sulfides,  *W*te™£r J™KI! 
•Sewers,  'Domestic  wastewater,  'Flow  velocit; 
Equations,  Prediction. 

A  number  of  equations  developed  to  predict  «u 
fide  formation  in  filled  sewers  are  compared,  an 
p7ev  ous  work  on  the  effect  of  flow  velocity 
sdf.de  formation  is  briefly  reviewed  An  in* 
of  data  recorded  in  the  literature  fo  mJ tailed  rtu 
ies  of  a  filled  sewer  carrying  domestic  sewa 
howed  that  the  sulfide  Production  rate  could 
correlated  with  sewage  flow  velocity.  Statemer 
m  the  literature  indicate  that  the  rate  of  sulfi 
product.""  -s  not  directly  affected  by  wastewa 
velocity.  Explanations  as  to  why  this  mislead 
impression  has  ar.sen  are  proposed.  The  need  I 
further  data  on  relatively  simple  systems  (such 
filled  sewers)  is  apparent.  (Author  s  abstract) 
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W87-07496 


REMOVAL  OF  CADMIUM  FROM  WATER  BY 
WATER  HYACINTH, 

Roorkee  Univ.  (India).  Dept.  of  Civil  Engineering. 
O.  Prakash,  I.  Mehrotra,  and  P.  Kumar. 
Journal   of  Environmental    Engineering   (ASCE) 
JOEDDU,  Vol.  113,  No.  2,  p  352-365,  April  1987 
16  fig,  3  tab,  8ref. 

Descriptors:  'Model  studies,  *Water  treatment, 
•Water  hyacinth,  'Cadmium,  'Wastewater  treat- 
ment, Heavy  metals,  Bioaccumulation,  Kinetics, 
Calibrations,  Tissue  analysis,  Roots,  Aquatic 
plants. 

Heavy  metals  and  other  trace  contaminants  enter 
surface  and  groundwater  in  various  ways  and  ad- 
versely affect  fauna  and  flora.  Thus,  the  removal  of 
such  impurities  is  necessary.  The  heavy  metals,  in 
general,  are  either  precipitated  as  sulfides  or 
oxides.  In  a  few  cases,  ion  exchangers  have  also 
been  used  to  remove  metallic  ions.  For  this  paper, 
batch  studies  were  conducted  and  the  uptake  of 
cadmium  from  water  by  water  hyacinth  was  inves- 
tigated for  six  different  concentrations  ranging 
from  0.06-10  mg/L.  The  daily  cadmium  uptake  for 
all  the  concentrations  was  recorded  and  the  results 
analyzed.  A  generalized  empirical  model  and  a 
polynomial  model  were  proposed  for  the  kinetics 
of  cadmium  removal.  Both  models  were  verified 
and  found  to  work  satisfactorily.  Different  parts  of 
the  plants  were  also  analyzed  for  cadmium  concen- 
tration. The  cadmium  is  absorbed  by  the  roots  and 
translocated  to  different  parts  of  the  plants.  Maxi- 
mum cadmium  levels  were  found  in  the  roots  of 
the  plants  which  showed  no  sign  of  decay  at 
concentrations  as  high  as  10  mg/L.  In  addition,  the 
parameters  for  the  continuous  operation  of  a  water 
hyacinth  pond  were  determined.  (Author's  ab- 
stract) 
W87-07499 


BACTERIAL  DIE-OFF  IN  WASTE  STABILIZA- 
TION PONDS, 

King   Abdulaziz   Univ.,    Jeddah    (Saudi    Arabia). 

Dept.  of  Civil  Engineering. 

H.  Z.  Sarikaya,  and  A.  M.  Saatci. 

Journal   of  Environmental    Engineering   (ASCE) 

JOEDDU,  Vol.  113,  No.  2,  p  366-382,  April  1987 

6  fig,  3  tab,  33  ref. 

Descriptors:  'Model  studies,  'Stabilization  ponds, 
Waste  disposal,  'Wastewater  treatment,  'Bacte- 
rial physiology,  Calibrations,  Coliforms,  Bacteria 
Equations,  Ponds. 

A  rate  model  was  given  for  the  bacterial  die-off  in 
waste  stabilization  ponds.  Die-off  rate  has  been 
expressed  as  the  sum  of  die-off  rate  in  the  dark  and 
:ne  die-off  due  to  light.  The  proposed  rate  model 
las  ,ieen  calibrated  and  verified  by  using  the  re- 
sults of  beaker  experiments  and  coliform  removal 
lata  found  in  the  literature  for  the  pilot  and  full- 
scale  waste  stabilization  ponds.  Solutions  of  the 
ate  equation  are  presented  for  both  vertically 
nixed  and  vertically  stagnant  ponds.  The  signifi- 
ant  effect  of  the  pond  depth  on  the  bacterial 
emoval  rates  is  shown  and  illustrated.  (Author's 
ibstract) 
W87-07500 


TON  PROCfJsUALITY    °F    ULTRAFILTRA- 

s'orth i  Carolina  State  Univ.  at  Raleigh.  Dept    of 

-ivil  Engineering. 

J*  C.  Chao,  and  S.  Tojo. 

ni^™'\F'rironmental  Engineering  (ASCE) 
OEDDU,  Vol.  113,  No.  2,  p  383-394,  April  1987 
I  "g,  2  tab,  12  ref. 

^SC.n,^0rs;,*Wastewater  treatment,  'Model  stud- 
».  Ultrafiltration,  'Fisheries,  Organic  solutes, 
Membrane  processes,  Molecular  weight,  Pores, 
distribution,  Calibrations. 

^mathematical  model  for  calculating  the  efficien- 
>  ot  the  ultrafiltration  process  in  removing  non- 
>nencal  organic  solutes  from  fishery  processing 
wastewaters  is  presented.  The  model  relating  mem 


brane  removal  efficiency  to  membrane  pore  size 
originally  proposed  for  spherical  organic  solutes 
has  been  modified  for  nonspherical  macromolecu- 
lar  solutes.  The  concept  of  equivalent  molecular 
weight  was  used  to  treat  nonspherical  solutes  as 
spherical  solutes.  The  mathematical  model  assumes 
that  nonspherical  organic  solutes  having  a  given 
average  molecular  weight  can  be  assumed  to  con- 
sist of  spherical  molecules  of  different  effective 
molecular  weights.  Magnitudes  of  the  effective 
molecular  weights  represent  the  difficulty  of  the 
solutes  to  pass  through  the  membrane  pore  and, 
hence,  the  difficulty  of  removing  them.  A  Gaussian 
normal  pattern  is  assumed  for  the  distribution  of 
the  effective  molecular  weights.  The  validity  of 
the  effective  molecular  weight  concept  is  verified 
by  close  fits  of  the  calculated  results  to  laboratory 
data.  (Author's  abstract) 
W8  7-07501 


BIOMASS  DETERMINATIONS  IN  BIOPHYS- 
ICAL TREATMENT  SYSTEMS, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Civil  Engi- 
neering. 
J.  R.  Schultz. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEDDU,  Vol.  113,  No.  2,  p  395-406,  April  1987 
3  fig,  3  tab,  4  ref. 

Descriptors:  'Biomass,  'Biological  wastewater 
treatment,  'Wastewater  treatment,  'Analytical 
methods,  Ignition,  Nitric  acid,  Sludge,  Activated 
carbon,  Effluents,  Process  control,  Suspended 
solids. 

An  experimental  program  was  conducted  to  evalu- 
ate the  relative  accuracy  of  differential  ignition  and 
nitric  acid  solubilization  methods  for  determining 
the  amount  of  biomass  in  activated  sludge  to  which 
powdered  activated  carbon  was  added.  The  results 
showed  the  nitric  acid  method  gave  better  results 
over  a  wider  range  of  carbon  and  biomass  concen- 
trations. The  nitric  acid  method  was  then  used  in 
an  additional  study  to  determine  the  ratio  of 
carbon  to  biomass  solids  in  both  the  mixed  liquor 
and  effluent  from  a  bench  scale  reactor.  The  results 
of  this  study  indicated  that  there  was  little  differ- 
ence in  the  carbon  to  biomass  ratios  and  supports 
the  concept  that  solids  residence  times  determined 
with  total  suspended  solids  can  be  used  to  control 
process  operation.  (Author's  abstract) 
W87-07502 


HYDRAULICS  OF  PARTIALLY  FILLED  EGG 
SEWERS, 

Detroit  Water  and  Sewerage  Dept.,  MI. 
For  primary  bibliographic  entry  see  Field  8B 
W87-07503 


UNSTEADY-STATE  BIOFILM  KINETICS, 

Indian  Inst,  of  Tech.,  Bombay.  Centre  for  Envi- 
ronmental Science  and  Engineering. 
A.  P.  Annachhatre,  and  P.  Khanna. 
Journal    of  Environmental    Engineering    (ASCE) 
JOEDDU,  Vol.  113,  No.  2,  p  429-433,  April  1987 
1  fig,  10  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Biofilms,  Kinetics,  Sub- 
strates, Estimating. 

A  number  of  models  have  been  put  forth  in  recent 
years  to  delineate  biofilm  kinetics  during  steady- 
state  and  unsteady-state  conditions  in  fixed  film 
systems.  Steady-state  biofilm  kinetics  fails  to  pre- 
dict the  performance  of  new  fixed  film  facilities 
during  the  start-up  period.  This  necessitates  in- 
depth  analysis  of  unsteady-state  biofilm  kinetics. 
However,  the  variation  of  biofilm  thickness  with 
respect  to  the  substrate  flux  across  it  during  the 
growth  phase  of  biofilm  has  not  been  addressed 
hereto.  Accordingly,  this  technical  note  presents  a 
relationship  between  the  rate  of  biofilm  growth 
and  the  substrate  flux  across  the  biofilm  to  enable 
estimation  of  biofilm  thickness  and  maturation 
time.  A  single  substrate  model  is  presented  to 
facilitate  estimation  of  unsteady-state  biofilm  thick- 
ness and  the  time  required  for  the  biofilm  to  reach 
a  steady  state  value.  Effects  of  long  term  fluctua- 
tions in  hydraulic  load  on  the  biofilm  thickness  can 
also  be  predicted  by  the  model.  (Alexander-PTT) 


W87-07504 


TREATMENT  OF  A  LANDFILL  LEACHATE  IN 
POWDERED  ACTIVATED  CARBON  EN- 
HANCED   SEQUENCING    BATCH    BIOREAC- 

i  UKS, 

Occidental   Chemical   Corp.,   Grand   Island,   NY. 

For   primary   bibliographic   entry   see   Field    5G 

W87-07530 


PILOT-SCALE  DEMONSTRATION  OF  THE 
MODAR  OXIDATION  PROCESS  FOR  THE 
DESTRUCTION  OF  HAZARDOUS  ORGANIC 
WASTE  MATERIALS, 

CECOS  International,  Inc.,  Buffalo,  NY. 

C.  N.  Staszak,  K.  C.  Malinowski,  and  W  R 

Killilea. 

Environmental  Progress  ENVPDI,  Vol.  6   No    1 

p  39-43,  February  1987.  3  fig,  3  tab,  10  ref. 

Descriptors:  'Wastewater  treatment,  'Organic 
wastes,  'Hazardous  materials,  'MODAR  Oxida- 
tion Process,  Oxidation  process,  Wastewater  oxida- 
tion, Wastewater,  Oxidation,  Field  tests,  MODAR 
Oxidation  Process,  Critical  point,  Organic  com- 
pounds, Detection  limits,  Contaminants. 

CECOS  International,  Inc.,  a  hazardous  waste 
treatment  and  disposal  firm  headquartered  in  Buf- 
falo, New  York,  and  MODAR,  INC.  of  Houston, 
Texas,  conducted  a  field,  pilot-scale  demonstration 
of  the  MODAR  Oxidation  Process  for  the  destruc- 
tion of  hazardous  organic  waste  materials  in  1985 
The  MODAR  Oxidation  Process  utilizes  water  at 
conditions  above  its  critical  point  (647  K  and  22. 1 
MPa)  as  the  reaction  medium  for  the  oxidation  of 
organic  materials.  The  products  of  this  oxidation, 
for  a  typical  organic  material,  are  carbon  dioxide 
and  water.  Any  halogen  present  as  part  of  the 
organic  matrix  is  converted  to  its  halo-acid  form. 
Two  waste  streams  were  destroyed  in  the  field 
tests.  These  were  an  aqueous-based  waste  contami- 
nated with  several  organic  EPA  priority  pollut- 
ants, and  an  organic  transformer  dielectric  fluid 
contaminated  with  polychlorinated  biphenyls 
(PCBs).  In  both  tests,  water  constituent  concentra- 
tions in  liquid  and  gas  process  effluents  were  below 
analytical  detection  limits.  Destruction  efficiencies 
based  on  influent  concentrations  and  the  reported 
detection  limits  were  greater  than  'four  nines'.  The 
results  of  the  demonstration  showed  the  process' 
ability  to  destroy  toxic  and  persistent  organic  con- 
taminants in  liquid  wastestreams  without  produc- 
ing hazardous  by-products.  (Author's  abstract) 
W87-07531 


CONSUMPTION  OF  POND  WATER 
THROUGH  PARTIAL  LIMING:  RECENT  EX- 
PERIENCE, 

Agrico  Chemical  Co.,  Donaldsonville,  LA 

C.  W.  Weston. 

Environmental  Progress  ENVPDI,  Vol.  6,  No    1 

p  62-66,  February  1987.  8  fig,  2  tab. 

Descriptors:  'Wastewater  treatment,  'Liming, 
'Acidic  water,  Wastewater,  Industrial  wastewater, 
Ponds,  Phosphorus  compounds,  Fluorides,  Acidi- 
ty, Contaminants,  Neutralization. 

Contaminated,  acidic  cooling  and  gypsum  pond 
waters  associated  with  wet-process  phosphoric 
acid  production  can  be  treated  using  a  partial  lime 
process.  The  treatment  largely  removes  the  fluo- 
ride component,  giving  a  treated  water  which  is 
suitable  for  use  in  the  phosphate  rock  wet  grinding 
circuit;  a  majority  of  the  phosphate  component  of 
the  pond  water  is  thereby  directly  recovered.  Al- 
though the  acidity  of  the  contaminated  water  is 
only  partially  neutralized  during  treatment,  phos- 
phate rock  added  to  the  grinding  mill  contains 
sufficient  carbonate  to  give  a  ground  rock  slurry  of 
low  corrosivity.  This  process  has  been  used  suc- 
cessfully during  the  last  four  years  at  Agrico 
Chemical  Company's  Faustina  Plant  to  manage 
occasional  water  balance  problems  resulting  from 
high  rainfall.  (Author's  abstract) 
W87-07532 
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PUTTING  THE  LID  ON  CANNERY  WASTES, 

Eng^neermg  News  -  Record  ENREAU,  Vol.  218, 
No.  1,  p  20-21,  January  1987. 

Descriptors:  *Food-processing  wastes 

♦Wastewater  management,  "Irrigation,  'Waste 
storage,  'Seasonal  variation,  *Wastewater  renova- 
tion 'California,  'Land  disposal,  'Wastewater 
treatment,  Industrial  wastes,  Storage,  Water  qual- 
ity standards,  Ponds,  Oxidation  ponds.  Filters, 
Trickling  filters,  Costs,  Capital  costs,  Maintenance 
costs,  Operating  costs,  Biochemical  oxygen 
demand,  Suspended  solids. 

Modesto,  California  is  attempting  to  meet  effluent 
treatment  standards  through  an  innovative  combi- 
nation of  wastewater  reclamation  and  winter  river 
discharge.  Problems  are  compounded  by  seasona 
cannery  wastes  that  are  very  high  ■"  biochemical 
oxygen  demand  and  suspended  solids.  The   $60 
million,  57  mgd  system  adapts  an  existing  oxidation 
pond  system  and  adds  to  deep-media  trickling  fi- 
lers to  process  sewage  wastes  after  primary  treat- 
ment   The  effluent  can  be  used  for  irrigation  of 
pasture  and  forage  crops,  and  on  completion  wUl 
meet  federal  secondary  standards  for  river  dis- 
charge in  the  winter.  The  two  storage  ponds  still 
under  construction,  are  scheduled  for  completion 
in  Julv   1987.  Even  without  the  ponds,  the  new 
system  reduced  the  700  mg/1  BOD  almost  to  the 
state  irrigation  standard  of  50  mg/1.  The  system 
calls  for  the  excavation  of  three  deep  pits  in  eacn 
oxidation  pond  for  settling  and  long-term  anaero- 
bic decomposition.   Hydrogen  sulfide  and  odors 
that  are  generated  are  controlled  by  pumping  a 
layer  of  highly  oxygenated  water  from  one  of  the 
effluent  storage  ponds  across  the  top  of  the  pit 
areas  While  capital  costs  are  comparable  to  those 
for  conventional  secondary  treatment,  operation 
and  maintenance  costs  are  expected  to  be  much 
lower,  and  the  city  will  receive  income  from  leases 
on  the  irrigated  property.  (Dona-PTT) 
W87-07547 

SULFATE-REDUCTION  IN  THE  ANAEROBIC 
DIGESTION  OF  ANIMAL  WASTE, 

Yamagata  Univ.  (Japan).  Lab.  of  Applied  Microbi- 

ology. 

A  Ueki,  K.  Matsuda,  and  C.  Ohtsuki. 

Journal    of   General    and    Applied    Microbiology 

JGAMA9,  Vol.  32,  No.  2,  p  111-123,  1986.  7  fig,  2 

tab,  36  ref. 

Descriptors:  'Wastewater  treatment,  'Oxidation, 
•Sulfates,  'Chemical  reactions,  'Anaerobic  diges- 
tion 'Animal  wastes,  'Biological  wastewater 
treatment,  Wastes,  Biodegradation,  Digestion, 
Cattle,   Hydrogen,   Chloroform,   Methane,   Hogs. 


The  relationship  between  sulfate  reduction  and  the 
oxidation  of  various  intermediates  of  anaerobic  di- 
gestion of  animal  waste  was  investigated  by  incu- 
bating cattle  waste  anaerobically  in  the  presence  or 
absence    of    sulfate.     Propionate    oxidation    was 
strongly  accelerated  by  the  addition  of  sulfate,  but 
acetate  oxidation  was  not  affected.  Lactate  butyr- 
ate  and  ethanol  were  oxidized  rather  rapidly  irre- 
spective of  the  presence  of  sulfate.  Hydrogen  gas 
stimulated  both  sulfate  reduction  and  methanogen- 
esis  but  delayed  the  oxidation  of  fatty  acids.  When 
methanogenesis  was  inhibited  by  the  addition  ot 
chloroform  in  the  presence  of  sulfate,  the  sulfate 
was  ordinarily  reduced,  while  the  acetate  concen- 
tration increased.  It  was  concluded  that  the  contri- 
bution of  acetate  as  an  electron  donor  for  su  late 
reduction  was  very  low  in  cattle  waste.  Sulfate 
reduction  in  pig  waste  and  a  ditch  sediment  was 
also    investigated    for    comparison     In    both    pig 
wastes  studied,  propionate  oxidation  was  strongly 
dependent  on  sulfate   reduction.   The   propionate 
oxidation  and  sulfate  reduction  in  ditch  sedimen 
had  the  same  relationship  as  that  in  the  animal 
waste.  (Author's  abstract) 
W87-07571 

GROWTH  CHARACTERISTICS  OF  BATCH- 
CULTURED  ACTIVATED  SLUDGE  AND  ITS 
PHOSPHATE  ELIMINATION  CAPACITY, 

Fermentation  Research  Inst  .  Yatabe  (Japan). 
K   Nakamura,  and  M.  Dazai. 


Journal  of  Fermentation  Technology  JFTEDS 
Vol.  64,  No.  5,  p  433-439,  October  1986.  7  fig,  1 
tab,  18  ref. 

Descriptors:  'Activated  sludge,  'Activated  sludge 
process,  'Growth,  'Culturing  techniques,  'Phos- 
phates 'Nutrient  removal,  'Wastewater  treatment, 
Glucose,  Accumulation,  Sludge,  Proteins,  Per- 
formance evaluation,  Oxygen,  Dissolved  oxygen, 
Metabolism,  Anaerobic  conditions,  Organic  com- 
pounds, Bulking  sludge. 

Growth  characteristics  of  batch-cultured  and  con- 
tinuously  cultured   activated    sludge    were   com- 
pared The  batch-cultured  activated  sludge  showed 
a  far  higher  rate  of  glucose  uptake  but  a  compara- 
ble rate  of  true  growth,  i.e.,  growth  accompanied 
bv  synthesis  of  nucleic  acids  and  proteins.  A  large 
portion  of  the  glucose  rapidly  taken  up  is  accumu- 
lated in  sludge  in   the  form  of  polyglucose  and 
similar    polysaccharides,     which    later    decrease 
gradually  with  the  progress  of  DNA    RNA,  and 
protein  synthesis.  A  decline  in  dissolved  oxygen 
was  observed  upon  uptake  of  glucose  as  a  result  ol 
rapid  oxygen  absorption.  At  the  same  time,  certain 
metabolic  functions  were  found  to  develop  under 
anaerobic  conditions,  including  an  orgames  uptake 
system  accompanied  by  phosphate  release.  This 
development  leads  to  the  increase  in  the  amount  ol 
polyphosphate  in  sludge,  while  the  rapid  uptake  of 
organics  not  directly  conjugate  with  growth  corre- 
lates with  bulking  suppression.  (Author  s  abstract) 
W87-07577 

NEW  TREATMENT  OF  SEWAGE  SLUDGE  BY 
DIRECT     THERMOCHEMICAL     LIQUEFAC- 

TION 

National   Research   Inst,    for   Pollution   and    Re- 
sources, Kawaguchi  (Japan).  .-.„_: 
A.  Suzuki,  S.  Yokoyama,  M.  Murakami,  1 .  Ogi, 

Chemis^^uers  CMLTAG,  No.  9,  p  1425-1428, 
September  1986.  4  fig,  1  tab,  5  ref. 

Descriptors:  'Sludge  disposal,  'Thermochemical 
liquefaction,  'Sodium  carbonate,  Wastewater 
treatment,  Performance  evaluation,  Nitrogen, 
Energy,  Wastewater,  Municipal  wastewater, 
Sludge,  Oil. 

Direct    thermochemical    liquefaction,    previously 
studied  for  liquid  fuel  production,  was  applied  to 
sewage  sludge  in  an  attempt  to  develop  a  new 
method  for  sludge  disposal.  Raw  sludge  containing 
a  mixture  of  primary  and  waste-activated  sludge 
from  a  sewage  facility  was  dewatered  to  7%  mois- 
ture content.  Experiments  were  carried  out  using  a 
300  ml  autoclave.  Heavy  oil  yield  increased  with 
increasing    reaction    temperature,    approaching    a 
maximum  at  300  C.  Conversion  yield  of  solid  resi- 
due decreased  as  temperature  increased,  approach- 
ing a  minimum  at  above  300  C.  Heavy  oils  con- 
tained 67-70%  carbon,  7-9%  hydrogen,  and  21- 
25%  oxygen;  heating  values  were  31-33.5  MJ/Kg, 
and  average  molecular  weights  were  about  370 
over  the  temperature  range  250-340  C.  1  he  rela- 
tionship between  energy  consumption  ratio  (tut|, 
energy  yield,  and  reaction  temperature  was  investi- 
gated The  liquefaction  process  operated  above  2/3 
C  was  found  to  be  a  net  energy  producer,  because 
the  ECR  is  less  than  unity  above  that  temperature. 
The  ECR  has  a  minimum  value  at  300  C,  while 
energy  yield  increases  as  the  reaction  temperature 
increases.  Therefore,  the  process  operated  at  300  C 
is  most  efficient.  It  is  concluded  that  the  treatment 
of  sewage  sludge  by  direct  thermochemical  lique- 
faction could  be  a  profitable  alternative  means  tor 
sludge  disposal.  (Doria-PTT) 
W87-07585 


drying,  Biological  wastewater  treatment,  Carbon 
dioxide,  Capital  costs,  Cost  analysis 

At  the  wastewater  treatment  plant  for  three  major 
breweries    in    Tadcaster,    northern    England,   the 
London   division   of  Bechtel   is  demonstrating  a 
novel  biochemical  process  for  managing  the  sur- 
plus organic  sludges  produced  by  these  facilities. 
The  system  is  expected  to  reduce  the  breweries 
disposal  costs  by  60%   Demonstration  studies  were 
conducted  on  the  effects  of  aerobic  digestion  on 
sludge  management  problems.  The  reactor  was  an 
uninsulated  vessel  designed  for  operation  in  the 
mesophilic  mode.  It  can  handle  80  metric  tons  of 
sludge  with  20  cubic  meters  of  roofed  head  space 
for  foam  development  and  off-gas  collection.  Con- 
tinuous recirculation   through  a  pumped   system 
was  used  for  mixing  and  aeration.  Solids  content 
achieved    in    dewatered    sludge    exceeded    18% 
weight  per  volume.  The  product  cake  has  been 
stacked   up  to   1.32  meters  in  the  open  without 
slumping     and     without     reabsorbing     significant 
amounts  of  water.  None  of  the  cakes  was  malodor- 
ous Samples  contain  more  than  33%  protein,  and 
can  possibly  be  used  in  animal  feeds  or  fertilizer. 
Initial  estimates  of  total  capital  cost  favor ^  theaero- 
bic  over  the  anaerobic  approach,  at  $750,000  vs. 
$1.8  million.  Revenue  costs  marginally  favor  aero- 
bic stabilization.  (Doria-PTT) 
W87-07586 

IMMOBILIZED  ALGAE:  A  REVIEW 

Hatfield  Polytechnic  (England).  School  of  Natural 

Sciences.  .,»»».•. 

P  K.  Robinson,  A.  L.  Mak,  and  M.  D.  Trevan. 
Process  Biochemistry  PRBCAP,  Vol.  21,  No.  4,  p 
122-127,  August  1986.  1  tab,  60  ref. 

Descriptors:  'Cell  immobilization,  'Algae  'Re- 
views 'Biological  wastewater  treatment,  bioac- 
cumulation,  'Wastewater  treatment,  Biological 
treatment,  Tertiary  wastewater  treatment,  Chloro- 
phyta,  Diatoms,  Filters,  Percolating  filters,  Ammo- 
nium, Phosphates,  Scenedesmus,  Hydrocarbons, 
Chlorinated  hydrocarbons,  Performance  evalua- 
tion, Toxicity,  Polymers,  Algal  growth,  Metabo- 
lism. 


BEER  AND  BIOMASS, 

Bechtel  Ltd.,  London  (England). 
M.  W.  Askew.  .  .,  ,    ,„„   ., 

Mechanical  Engineering  MEENAH,  Vol.  108,  No. 
12,  p  44-48,  December  1986. 

Descriptors:  'Wastewater  treatment,  'Food-proc- 
essing wastes,  'Beer,  'Biomass,  'Breweries, 
•Sludge  disposal,  'Aerobic  digestion,  'Land  dis- 
posal, Bechtel,  Biodegradation,  Industrial  wastes, 
Digestion,  Sludge  digestion.  Sludge,  Costs,  Sludge 


The  state  of  the   art   of  research  on   algal   cell 
immobilization  is  reviewed,  including  studies  on 
both   the   eukaryotic   algae   and   the   prokaryotic 
cyanobacteria.  Research  areas  include  biocatalysis, 
energy  production,  co-immobilized  systems  to  pro- 
vide oxygen  or  reduced  NADP  for  heterotrophic 
components,  bioaccumulation  of  waste  materials, 
and  prolonging  the  longevity  of  cultures.  Topics 
discussed  include  current  uses,  effects  of  immobili- 
zation on  growth,  physiology,  and  productivity, 
and  future  prospects.  Two  examples  are  presented 
in  the  area  of  waste  accumulation.  (1)  Immobilized 
algae  have  been  used  specifically  for  the  uptake  of 
ammonium     and     orthophosphate      Immobilized 
Scenedesmus  has  been   found   to  be   capable  ot 
removing  90%  of  the  ammonium  (within  4  h)  and 
100%  of  the  phosphate  (within  2  h)  from  a  typical 
effluent,   suggesting  possible   uses  m  the  tertiary 
"eatment  of  Wastewaters.  (2)  A  study  of  bioaccu- 
mulation   of    the    polychlonnated    hydrocarbon 
chlordecone  demonstrated  that  immobilized  Pro- 
totheca  can   remove  hydrocarbon   from   solution 
about  as  efficiently  as  activated  charcoal;  this  abU 
,y  was  found  to  reside  in  killed  cells  and  in  cell 
wall  components  as  well  as  in  viable  cells.  (Don* 
PTT) 
W87-07588 

5E.  Ultimate  Disposal  Of  Wastes 

BACTERIAL  QUALITY  OF  RUNOFF  FRON 
MANURED     AND     NON-MANURED     CROr 

Department    of    Agriculture,    Ottawa    (Ontario! 

Animal  Research  Centre. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06653 

MINERALIZATION  AND  VOLATILIZATIOl 
OF  POLYCHLORINATED  BIPHENYLS  II 
SLUDGE-AMENDED  SOILS, 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Ultimate  Disposal  Of  Wastes — Group  5E 


New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Agronomy  and  Horticulture. 

For  primary  bibliographic  entry  see  Field  5B 

W87-06720 


DECOMPOSITION  OF  FRESH  AND  ANAERO- 
BICALLY  DIGESTED  PLANT  BIOMASS  IN 
SOIL, 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5B 
W87-06721 


METAL  ACCUMULATION  IN  CORN  AND 
BARLEY  GROWN  ON  A  SLUDGE-AMENDED 
TYPIC  OCHRAQUALF, 

Kearney  (A.T.),  Inc.,  Alexandria,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06722 


REVEGETATION  AND  MINESOIL  DEVELOP- 
MENT OF  COAL  REFUSE  AMENDED  WITH 
SEWAGE  SLUDGE  AND  LIMESTONE, 

Louisiana  Agricultural  Experiment  Station,  Baton 

Rouge. 

R.  E.  Joost,  F.  J.  Olsen,  and  J.  H.  Jones. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

16,  No.  1,  p  65-68,  January-March  1987.  2  fig,  6 

tab,  23  ref. 

Descriptors:  *Soil  amendments,  *Sludge  disposal, 
•Land  disposal,  *Forages,  *Grasses,  'Mining 
wastes,  *  Limestone,  Soil  chemistry,  Field  tests, 
Survival,  Pores,  Crop  yield,  Bioaccumulation, 
Heavy  metals,  Toxicity,  Tissue  analysis. 

A  study  was  conducted  at  Peabody  Coal  Compa- 
ny's Will  Scarlet  Mine  in  southern  Illinois  to  evalu- 
ate the  effectiveness  of  deep  incorporation  of  dried 
sewage  sludge  and/or  limestone  to  ameliorate  acid 
coal  refuse  (gob)  for  establishment  and  survival  of 
three  forage  grasses.  Dried  sewage  sludge  and/or 
limestone  were  applied  at  10  rates  throughout  the 
profile  of  trenches  opened  (30  or  60  cm)  by  a  cable 
trencher.  Subplots  of  reed  canarygrass  (Phalaris 
arundinacea  L.),  tall  fescue  (Festuca  arundinacea 
Schreb.),  and  redtop  (Agrostis  alba  L.)  were  estab- 
lished in  September  1980.  Analysis  of  soil  chemical 
and  physical  changes  over  time  indicated  that  or- 
ganic matter  applied  in  the  sewage  sludge  de- 
creased by  35%  2  yr  after  the  plots  were  estab- 
lished, while  the  proportion  of  sand-size  water- 
stable  aggregates  increased  over  the  same  period. 
The  proportion  of  large  pores  increased  in  the  high 
rate  sewage  sludge  plots  over  that  of  lime-treated 
plots.  Coal  refuse  pH  increased  from  2.7  in  the 
unamended  gob  to  4.4  to  5.2  with  all  treatments 
but  the  two  lower  lime  rates.  All  treatments  main- 
tained grass  stands  over  4  yr  with  the  exception  of 
the  225  Mg  sludge/ha  plus  45  Mg  limestone/ha 
mixture  at  60  cm.  Reed  canarygrass  invaded  adja- 
cent plots  and  was  more  persistent  than  the  other 
grasses.  Mean  herbage  yield  of  the  grasses  exceed- 
ed 4.0  Mg/ha  on  all  treatments.  Tissue  accumula- 
tion of  heavy  metals  was  not  a  problem.  Tissue 
N03  levels  were  considered  toxic  for  ruminants 
the  first  3  yr,  but  decreased  significantly  over  time. 
Coal  refuse  disposal  sites  can  be  revegetated  with- 
out the  use  of  soil  cover  by  application  of  sewage 
sludge  or  limestone.  (Author's  abstract) 
W87-06725 


CHARACTERIZATION  OF  IRON  AND  ZINC 
IN  ALBUQUERQUE  SEWAGE  SLUDGE, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Crop  and  Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-06729 


SOIL-WATER  PROPERTIES  AS  AFFECTED 
BY  TWELVE  ANNUAL  APPLICATIONS  OF 
CATTLE  FEEDLOT  MANURE, 

Department  of  Agriculture,  Lethbridge  (Alberta). 

Research  Station. 

C°o-,  primary   bibliographic   entry   see   Field   2G. 

"87-06791 


INCLINED  DENSE  JETS  IN  FLOWING  CUR- 
RENT, 


Georgia   Inst,   of  Tech.,   Atlanta.   Dept.   of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06835 


WAVE     ACTION     IN     PUMPING     STATION 
STORM  OVERFLOW, 

University    of  Strathclyde,    Glasgow    (Scotland). 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  8C 

W87-06836 


INSTALLATION  RESTORATION  PROGRAM 
PHASE  I:  RECORDS  SEARCH  REESE  AFB, 
TEXAS. 

Radian  Corp.,  Austin,  TX. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia,  22161,  as  AD-A144 
351. Price  codes:  All-PC  in  papercopy,  A01-MF  in 
microfiche.  Air  Force  Report  No.  DCN  84-227- 
001-01,  June  1984.  253  p,  26  fig,  11  tab,  11  append. 

Descriptors:  *Waste  management,  *Waste  disposal, 
•Reese  Air  Force  Base,  *Path  of  pollutants,  Haz- 
ardous wastes,  Landfills,  Domestic  wastes,  Data 
interpretation,  Fate  of  pollutants. 

This  report  was  prepared  to  aid  in  implementing 
the  Air  Force  Restoration  Program  at  Reese  AFB. 
It  is  DoD  policy  to  identify  and  fully  evaluate 
suspected  problems  associated  with  past  hazardous 
waste  management  practices  on  DoD  facilities  and 
to  control  the  migration  of  hazardous  constituents 
from  such  facilities  that  could  endanger  health  and 
welfare.  Major  findings  include:  (1)  Since  1941, 
many  hazardous  and  potentially  hazardous  wastes 
have  been  generated  by  industrial  shop  operations 
at  Reese  AFB;  (2)  Fire  training  exercises  have 
provided  a  means  of  disposal  of  waste  Avgas,  oils 
and  lubricants,  and  miscellaneous  combustible  ma- 
terials since  at  least  the  1950's;  and  (3)  Landfills 
and  land  spreading  areas  have  been  used  for  waste 
disposal  since  the  base  was  constructed.  Most  of 
the  materials  disposed  have  been  construction  and 
domestic  wastes,  although  some  hazardous  wastes 
were  reportedly  landfilled  in  the  past.  Review  of 
the  comprehensive  data  base  assembled  for  this 
study  resulted  in  the  identification  of  36  sites  of 
potential  contamination  at  Reese  AFB.  Ten  of 
these  36  preliminary  sites  were  ranked  using  the 
Hazard  Assessment  Rating  Methodology  (HARM) 
based  on  their  potential  for  migration  of  hazardous 
constituents.  (Lantz-PTT) 
W87-06843 


DESIGN  IMPROVEMENTS  ON  SHALLOW- 
LAND  BURIAL  TRENCHES  FOR  DISPOSING 
OF  LOW-LEVEL  RADIOACTIVE  WASTE, 

Texas  Univ.,  Austin. 

E.  S.  Takamura,  J.  M.  Salsman,  and  J.  O. 

Ledbetter. 

Available  from  the  National  Technical  Information 

Service,    Springfield,   Virginia,    22161,   as   DE84- 

014079,  Price  codes:  A02  in  paper  copy,  A01  in 

microfiche.  Dept  of  Energy  Report  No.  CONF- 

840627-8,  (1984).  17  p,  4  fig,  13  ref. 

Descriptors:  *Design  criteria,  *Land  disposal, 
•Waste  disposal,  *Radioactive  wastes,  *Trenches, 
•Path  of  pollutants,  Regulations,  Clays,  Sands, 
Vadose  water,  Monitoring,  Groundwater  quality, 
Infiltration,  Leachates. 

The  lack  of  success  of  closed  low-level  radioactive 
waste  disposal  sites  has  prompted  the  federal  gov- 
ernment to  increase  regulation  of  these  facilities.  In 
order  to  meet  these  increased  requirements,  several 
waste  trench  improvements  are  necessary.  These 
improvements  to  the  trench  include  sandy-clay 
caps,  compacted  sandy-clay  bottoms,  in-place  geo- 
physical instruments  and  vadose  zone  sampling 
equipment,  and  concrete  sidewalls.  These  design 
improvements  should  increase  the  containment  of 
the  radionuclides  by  decreasing  the  waste  contact 
with  infiltrating  groundwater.  The  design  im- 
proves on  the  monitoring  and  sampling  methods 
for  detecting  radionuclides  transported  through 
the  leachate  or  gas  effluent  streams.  (Author's  ab- 
stract) 
W87-06845 


WATER  FOR  SUBSURFACE  INJECTION. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 

Proceedings  of  the  Second  Symposium  sponsored 
by  the  ASTM  Committee  D-19  on  Water,  Ft. 
Lauderdale,  Florida,  January  28-29,  1980.  1981. 
149  p.  Edited  by  J.  L.  Johnson,  J.  R.  Stanford,  C 
C.  Wright,  and  A.  G.  Ostroff. 

Descriptors:  'Subsurface  injection,  Mndustrial 
water,  "Oil  industry,  'Symposium,  Oil  fields,  Fil- 
tration, Corrosion,  Water  quality,  Water  treatment, 
Process  water. 

Maintaining  petroleum  production  in  declining 
fields  is  of  ever  increasing  importance  in  meeting 
the  world's  energy  requirements.  Water  injection 
into  the  oil  bearing  reservoir  can  substantially  in- 
crease the  volume  of  produced  oil.  Some  fields  are 
at  their  economic  limit  in  waterflooding,  and  en- 
hanced recovery  methods  are  being  initiated. 
Throughout  an  oil  field's  productive  life,  studies 
are  made  of  the  produced  and  injected  water  re- 
garding suspended  solids,  scale  formation,  bacteria 
contamination,  and  corrosivity.  The  papers  pre- 
sented offer  practical  information  for  the  water- 
flooded  operator.  The  symposium  was  divided  into 
four  basic  area:  (1)  filtration  ,  (2)  corrosion  and 
quality,  (3)  reservoir  considerations,  and  (4)  treat- 
ment methods.  The  project  design  engineers  must 
consider  these  items  in  order  to  develop  and  main- 
tain a  sound,  trouble-free  water  injection  system. 
(See  also  W87-06889  thru  W87-06898)  (Lantz- 
PTT) 
W87-06888 


INVESTIGATION  OF  INJECTION  PROBLEMS 
OF  A  PRODUCED  WATER  DISPOSAL 
SYSTEM  WITH  EMPHASIS  ON  REDOX  PO- 
TENTIAL MEASUREMENT  FOR  SOLVING  IN- 
JECTION PROBLEMS  IN  THE  FIELD, 
Nalco  Chemical  Co.,  Sugar  Land,  TX. 
P.  J.  Stone. 

IN:  Water  for  Subsurface  Injection,  Proceedings  of 
the  Second  Symposium  sponsored  by  the  ASTM 
Committee  D-19  on  Water,  Ft.  Lauderdale,  Flori- 
da, January  28-29,  1980.  1981.  p  3-14,  5  fig,  7  tab,  5 
ref. 

Descriptors:  *Injection  water,  *Oil  fields,  •Aer- 
ation, 'Industrial  water,  *Waste  disposal,  Chemical 
precipitation,  Calcium  carbonate,  Iron  oxide, 
Oxygen,  Process  water,  Redox  potential. 

Scale  inhibitors  can  solve  calcium  carbonate  de- 
posit problems,  but  not  aeration  problems.  Aer- 
ation of  produced  water  and  consequent  iron  oxide 
precipitation  in  the  oil  field  is  a  common  mechani- 
cal failing  that  can  lead  to  serious  loss  of  injectivity 
and  even  complete  loss  of  injection  wells  being 
used  for  disposal  or  water  flooding.  Redox  poten- 
tial has  been  successfully  measured  in  the  field  and, 
in  one  case,  has  correlated  well  with  suspended 
iron  oxide  and  oxygen  concentration  measure- 
ments. (See  also  W87-06888)  (Author's  abstract) 
W87-06889 


OFFSHORE  FILTRATION  TESTING  AND 
ANALYSIS  OF  SEA  WATER  FOR  OIL-FIELD 
INJECTION, 

Serck  Water  Processing,  Gloucester  (England). 
For  primary  bibliographic  entry  see  Field  5A 
W87-06893 


VARIOUS  METHODS  USED  IN  EVALUATING 
THE  QUALITY  OF  OIL-FIELD  WATERS  FOR 
SUBSURFACE  INJECTION, 

N.L.  Treating  Chemicals  Lab.,  Houston,  TX. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-06894 


MONITORING   ACROLEIN   IN   NATURALLY 
OCCURRING  SYSTEMS, 

Magna  Corp.,  Santa  Fe  Springs,  CA. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-06896 
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SEDIMENT  TOXICITY,  CONTAMINATION, 
AND  MACROBENTHIC  COMMUNITIES 
NEAR  A  LARGE  SEWAGE  OUTFALL, 

Environmental  Research  Lab.-Narragansett,  New- 
port, OR.  Mark  O.  Hatfield  Marine  Science 
Center. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-06923 

LEACHING  EXPERIMENTS  ON  COAL  PREP- 
ARATION WASTES:  COMPARISONS  OF  THE 
EPA  EXTRACTION  PROCEDURE  WITH 
OTHER  METHODS, 

Los  Alamos  National  Lab.,  NM. 

R.  C.  Heaton,  P.  L.  Wanek,  E.  F.  Thode,  E.  J. 

Cokal,  and  P.  Wagner. 

Available  from  the  National  Technical  Information 

Service,    Springfield,   Virginia.   22161,   as   DE81- 

023983.  Price  codes:  A02-PC  in  paper  copy,  AOl- 

MF  in  microfich.Report  No.  LA-8773-SR,  EPA- 

600/7-81-072,  April  1981.  23  p,  1  fig,  10  tab,  6  ref. 

Descriptors:  *Analytical  methods,  'Pollutant  iden- 
tification, *Waste  disposal,  "Leaching,  "Coal 
mines,  "Industrial  wastes,  "Illinois,  Arsenic,  Miner- 
als, Barium,  Cadmium,  Chromium,  Mercury, 
Silver,  Lead,  Selenium,  Iron,  Aluminum,  Nickel, 
Manganese,  Zinc,  Copper,  Hydrogen  ion  concen- 
tration, Heavy  metals. 

Mineral  wastes  from  seven  coal  preparation  plants, 
located  in  the  Illinois  Basin,  the  Appalachian 
Region,  and  the  West  were  leached  in  accordance 
with  the  EPA  extraction  procedure  published  in 
the  Federal  Register  dated  May  19,  1980.  This  is 
one  of  the  tests  required  for  the  classification  of 
solid  wastes  under  RCRA.  When  examined  ac- 
cording to  the  procedures  set  forth  in  the  Federal 
Register,  all  of  the  coal  waste  leachates  had  trace 
element  concentrations  below  the  maximum  set  by 
EPA.  Results  of  the  EPA  leaching  procedure  com- 
pare favorably  with  those  of  these  leaching  experi- 
ments for  those  elements  which  were  analyzed 
(Ag,  As,  Ba,  Cd,  Cr,  Hg,  Pb,  Se).  However,  it  is 
noted  that  coal  wastes  release  substantial  quantities 
of  other  trace  elements  not  included  in  the  proto- 
cols at  the  present  time  (Fe,  Al,  Ni,  Mn,  Zn,  Cu). 
In  addition,  the  requirement  that  the  test  leachate 
be  maintained  at  pH  <  or  =  to  5  has  the  effect  of 
establishing  an  abnormal  environment  for  those 
wastes  that  are  neutral  or  alkaline.  (Author's  ab- 
stract) 
W87-06945 


MUNICIPAL  WASTEWATER  SLUDGE  COM- 
BUSTION TECHNOLOGY. 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Center  for  Environmental  Research  Informa- 
tion. 

Technomic  Publishing  Company,  Inc.,  Lancaster, 
PA.  (1984).  177  p. 

Descriptors:  "Municipal  wastewater,  "Sludge  utili- 
zation, "Sludge  combustion,  "Wastewater  disposal, 
"Waste  disposal,  Incineration,  Sludge  management, 
Sludge  dewatering. 

Described  and  evaluated  are  the  various  municipal 
sludge  combustion  systems.  Emphasis  is  on  the 
necessity  for  considering  and  evaluating  the  costs 
involved  in  the  total  sludge  management  train, 
including  dewatering,  combustion,  air  pollution 
control,  and  ash  disposal  processes.  Many  differ- 
ent, plausible  schemes  exist  for  treating  municipal 
wastewater  treatment  plant  sludge,  but  no  single 
method  is  appropriate  for  all  municipalities.  Sludge 
properties,  project  size,  and  location  are  the  pri- 
mary considerations  that  enter  into  the  identifica- 
tion of  prudent  approaches  to  sludge  management. 
Common  to  all  is  the  need  to  concentrate  the 
collected  solids  and  then  to  process  them  to  mini- 
mize any  adverse  impact  on  the  environment  in 
ultimate  disposal.  Recent  developments  in  more 
efficient  solids  dewatering  processes  and  advances 
in  combustion  technology  have  renewed  an  inter- 
est in  the  use  of  high  temperature  processes  for 
specific  applications.  High  temperature  processes 
should  be  considered  where  available  land  is 
scarce,  stringent  requirements  for  land  disposal 
exist,  destruction  of  toxic  materials  is  required,  or 
the  potential  exists  for  recovery  of  energy,  either 


with  wastewater  solids  alone,  or  combined  with 
municipal  refuse.  High  temperature  processes  have 
several  potential  advantages  over  other  methods: 
(1)  maximum  volume  reduction.  Reduces  volume 
and  weight  of  wet  sludge  cake  by  approximately 
95%,  thereby  reducing  disposal  requirements;  (2) 
detoxification.  Destroys  or  reduces  toxics  that  may 
otherwise  create  adverse  environmental  impacts; 
and  (3)  energy  recovery.  Potentially  recovers 
energy  through  the  combustion  of  waste  products, 
thereby  reducing  the  overall  expenditure  of 
energy.  (Lantz-PTT) 
W87-06946 


ROLE  OF  THE  UNSATURATED  ZONE  IN  RA- 
DIOACTIVE AND  HAZARDOUS  WASTE  DIS- 
POSAL. ,_  w.  . . 
Ann  Arbor  Science  Publishers,  Ann  Arbor,  Michi- 
gan. 1983.  339  p.  Edited  by  James  W.  Mercer,  P.  S. 
C.  Rao,  and  I.  Wendell  Marine. 

Descriptors:  "Aeration  zone,  "Radioactive  wastes, 
"Hazardous  wastes,  "Waste  dumps,  "Waste  dispos- 
al, "Hazardous  wastes,  "Path  of  pollutants,  Physi- 
cal properties,  Chemical  processes,  Wastewater 
disposal,  Mathematical  analysis,  Model  studies, 
Field  tests,  Nevada,  South  Carolina,  New  Jersey. 

The  majority  of  hazardous  and  low-level  radioac- 
tive wastes  that  are  placed  in  the  subsurface  are 
affected  by  the  physical  and  chemical  processes 
active  in  the  unsaturated  zone.  This  book  deals 
with  problems  associated  with  waste  disposal  prac- 
tices, and  focuses  on  the  uses  of  laboratory  analy- 
ses, field  observations,  and  numerical  and  analyti- 
cal' calculations.  Topics  include  policy,  modeling, 
statistical  techniques,  liners,  and  field  applications. 
Field  sites  included  the  Nevada  Test  Site,  Barn- 
well, South  Carolina,  and  the  Price  Landfill,  near 
Atlantic  City,  New  Jersey.  (See  also  W87-06948 
thru  W87-06964)  (Lantz-PTT) 
W87-06947 


NRC-FUNDED  STUDIES  ON  WASTE  DISPOS- 
AL IN  PARTIALLY  SATURATED  MEDIA, 

Nuclear  Regulatory  Commission,  Washington, 
DC.  Low-Level  Waste  Licensing  Branch. 
D.  L.  Siefken,  and  R.  J.  Starmer. 
IN:  Role  of  the  Unsaturated  Zone  in  Radioactive 
and  Hazardous  Waste  Disposal,  Ann  Arbor  Sci- 
ence Publishers,  Ann  Arbor,  Michigan.  1983.  p  1- 
10,  3  tab,  4  ref. 

Descriptors:  "Hazardous  wastes,  "Waste  disposal, 
"Saturated  soils,  "Path  of  pollutants,  "Radioactive 
wastes,  Uranium,  Field  tests,  Model  studies,  Flow 
profiles,  Permeability  coefficient,  Infiltration, 
Leaching,  Hydraulic  conductivity. 

The  Division  of  Waste  Management  within  the 
Office  of  Nuclear  Material  Safety  and  Safeguards 
encompasses  three  distinct   types  of  commercial 
radioactive  waste  disposal:  high-level,  low-level, 
and  uranium  recovery  wastes.  Technical  assistance 
projects,  through  the  Office  of  Nuclear  Material 
Safety    and    Safeguards,    and    research    projects, 
through   the   Office   of  Nuclear   Regulatory   Re- 
search, provide  technical  support  to  NRC  staff  in  a 
wide  range  of  areas  related  to  waste  disposal  in 
partially   saturated   media.   These  studies  include 
such  diverse  areas  as:  field  studies  and  modeling  of 
flow  and  transport  in  partially  saturated  porous 
media  or  fractured  rock;  laboratory  studies  and 
modeling  of  changes  in  unsaturated  hydraulic  con- 
ductivity due  to  consolidation  or  changes  in  mois- 
ture content  and  temperature;  assessment  of  meth- 
odologies for  paleohydrologic  evaluation;  labora- 
tory  and   field   testing   of  capillary   (wick-effect) 
barriers  to  infiltration;  field  studies  of  the  relation- 
ship between   wetting   fronts  and   leaching;   field 
studies  and  modeling  of  geochemical  processes  af- 
fecting the  transport  of  reactive  radioactive  so- 
lutes; field  studies  involving  hydraulic  monitoring 
of  flow  user  tracers;  field  studies  of  the  effects  of 
subsidence     on     infiltration-limiting     trench     cap 
covers;  field  studies  of  vapor  phase  releases;  and 
assessment  of  unsaturated   media  at  the   Nevada 
Test  Site  as  alternatives  for  geologic  disposal  of 
high-level   wastes.  (See  also  W87-06947)  (Lantz- 
PTT) 
W87-06948 


MODELING  OF  MOISTURE  MOVEMENT 
THROUGH  LAYERED  TRENCH  COVEKS 

Illinois  State  Geological  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  5B. 
W  87-06949 

MODEL  TO  SIMULATE  INFILTRATION  OF 
RAINWATER  THROUGH  THE  COVER  OF  A 
RADIOACTIVE  WASTE  TRENCH  UNDER 
SATURATED  AND  UNSATURATED  CONDI- 
TIONS, 

Office  of  Radiation  Programs,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-06950 

ROLE  OF  PARTIALLY  SATURATED  SOIL  IN 
LINER  DESIGN  FOR  HAZARDOUS  WASTE 
DISPOSAL  SITES, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
D.  B.  McWhorter,  J.  D.  Nelson,  T.  A.  Shepherd, 
and  R.  E.  Wardwell. 

IN:  Role  of  the  Unsaturated  Zone  in  Radioactive 
and  Hazardous  Waste  Disposal,  Ann  Arbor  Sci- 
ence Publishers,  Ann  Arbor,  Michigan.  1983.  p  81- 
100,  7  fig,  1  tab,  10  ref. 

Descriptors:  "Hazardous  wastes,  "Saturated  flow, 
•Saturated  soils,  "Soil  water,  "Waste  disposal, 
"Liners,  Disposal  sites,  Flow  profiles,  Aquifers, 
Economic  aspects,  Water  quality  control,  Hydrau- 
lic conductivity. 

Disposal  areas  containing  toxic  or  hazardous  mate- 
rials are  often  constructed  with  low  permeability 
liners  to  minimize  the  seepage  losses  from  the 
impoundments.  In  many  areas  of  the  world,  these 
disposal  areas  are  located  on  or  in  natural  forma- 
tions which  are  several  meters  above  the  ground- 
water level.  In  such  cases,  the  foundation  material 
between  the  impoundment  and  the  phreatic  surface 
of  the  aquifer  is  partially  saturated.  Estimation  of 
seepage  losses,  required  to  assess  potential  environ- 
mental impacts  and  to  provide  input  for  water 
balance  computations,  should  be  based  on  the  flow 
through  partially  saturated  porous  media  since 
conventional  saturated  methods  do  not  apply.  A 
method  is  presented  which  assists  in  selecting  an 
economic  but  environmentally  sound  liner  system 
by  incorporating  the  flows  through  partially  satu- 
rated foundation  strata  and  by  analyzing  partially 
saturated  and  saturated  conditions  behind  the  wet- 
ting front.  Design  charts  were  prepared  for  a  spe- 
cific case  and  procedures  outlined  to  derive  these 
for  other  conditions  and  to  modify  them  for  a 
variety  of  other  situations.  Use  of  this  technique 
and  the  analysis  of  the  partially  saturated  flow 
regimes  was  applied  to  the  design  of  the  liner 
material  and  thickness,  but  could  easily  be  adapted 
to  the  evaluation  of  other  parameters  influencing 
the  resulting  environmental  impact  of  a  hazardous- 
waste  disposal  area.  (See  also  W87-06947)  (Lantz- 
PTT) 
W87-06953 

COMPOSITION,  DENSITY  AND  FABRIC  EF- 
FECTS ON  BULKY  WASTE  CAPILLARY  RE- 
TENTION CHARACTERISTICS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field   20. 

W87-06956 


LABORATORY  ANALYSIS  OF  WATER  RE- 
TENTION IN  UNSATURATED  ZONE  MATE- 
RIALS AT  HIGH  TEMPERATURE, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 
For   primary   bibliographic   entry   see   Field   20. 

W87-06957 

NUCLEAR  WASTE  ISOLATION  IN  THE  UN- 
SATURATED ZONE  OF  ARID  REGIONS, 

Lawrence  Berkeley  Lab.,  CA. 
H.  A.  Wollenberg,  J.  S.  Y.  Wang,  and  G.  Korbin. 
IN:  Role  of  the  Unsaturated  Zone  in  Radioactive 
and  Hazardous  Waste  Disposal,  Ann  Arbor  Sci- 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


ence  Publishers,  Ann  Arbor,  Michigan.  1983  p 
195-210,  7  fig,  1  tab.  17  ref.  NRC  Interagency 
Agreement  DOE  50-80-97.  NRC  FIN  B  3040-0 
and  DOE  Contract  DE-AC03-76SF00098. 

Descriptors:  'Hazardous  wastes,  *Waste  disposal. 
•Arid  lands.  'Radioactive  wastes,  'Aeration  zone, 
•Waste  isolation,  Vadose  zone,  Topography,  Soil 
properties.  Rocks,  Geohydrology.  Radionuclides. 

There  are  several  topographic  and  lithologic  com- 
binations in  the  vadose  zone  of  arid  regions  that 
may  lend  themselves  to  waste  isolation  consider- 
ations. In  some  cases,  topographic  highs  such  as 
mesas  and  interbasin  ranges-comprised  of  several 
rock  types,  may  contain  essentially  dry  or  partially 
saturated  conditions  favorable  for  isolation.  The 
adjacent  basins,  especially  in  the  far  western  and 
southwestern  U.S.,  may  have  no  surface  or  subsur- 
face hydrologic  connections  with  systems  ultimate- 
ly leading  to  the  ocean.  Some  rock  types  may  have 
the  favorable  characteristics  of  very  low  perme- 
ability and  contain  appropriate  minerals  for  the 
strong  chemical  retardation  of  radionuclides.  Envi- 
ronments  exhibiting   these    hydrologic   and   geo- 
chemical  attributes  are  the  areas  underlain  by  tuffa- 
ceous  rocks,  relatively  common  in  the  Basin  and 
Range    geomorphic    province.    Adjacent    valley 
areas,  where  tuffaceous  debris  makes  up  a  signifi- 
cant component  of  valley  fill  alluvium,  may  also 
contain  thick  zones  of  unsaturated  material,  and  as 
such  also  lend  themselves  to  strong  consideration 
as  repository  environments.  In  comparing  the  at- 
tributes of  waste  isolation  in  the  unsaturated  zone 
of  arid  regions  and  saturated  hydrologic  regimes, 
major  advantages  and  concerns  are  clearly  identifi- 
able in  the  considerations  of  transport  of  radionu- 
clides, thermal  effects,  and  the  potential  for  human 
intrusion.  These  are  presented  in  brief  in  tabular 
form.  Given  appropriate  study  similar  comparisons 
of  advantages  and  concerns  of  unsaturated   and 
saturated  regimes  may  be  made  for  the  consider- 
ations of  the  effects  on  the  waste  form  and  on  its 
surrounding  canister  and  overpack  material.  Con- 
siderations would  include  the  effect  of  saturated 
and  unsaturated  conditions  at  repository  tempera- 
ture and  pressure  on  corrosion  of  the  canisters,  on 
the  leaching  of  waste  forms,  and  on  the  mechanical 
and  hydrological  integrity  of  overpack  and  backfill 
material.  It  is  concluded  that  the  unsaturated  zones 
in  alluvium  or  tuffaceous  rocks  of  the  Basin  and 
Range  province  are  strong  candidate  environments 
for  consideration  as  sites  for  nuclear  waste  reposi- 
tories, and  as  such  should  be  investigated  as  com- 
prehensively as  the  other  geologic  settings  present- 
ly being  considered.  (See  also  W87-06947)  (Lantz- 

W87-06960 


HYDROGEOLOGICAL  INVESTIGATION 

HAZARDOUS  WASTE  SITE,  ATLANTIC  CITY 
NEW  JERSEY, 

International  Exploration,  Inc.,  Warminister,  PA. 
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Sons,  New  York,  New  York.  1983.  299  p.  Edited 
by  Dana  R.  Kester,  Bostwick  H.  Ketchum,  Iver 
W.  Duedall,  and  P.  Kilho  Park. 

Descriptors:    'Waste   disposal,    •Ocean   dumping, 
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waters.  Case  studies,  Chemical  analysis,  Physical 
analysis,  Biological  properties,  Dumping. 

The  disposal  of  dredged  material  from  marine  wa- 
'^CVayS  B  a  lon8-,erm  problem  which  must  be 
addressed  to  maintain  marine  transportation.  The 
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problem  exists  primarily  to  the  extent  that  coastal 
and  harbor  sediments  have  been  contaminated  by 
pollutants  from  municipal,  shipping,  and  industrial 
sources.  The  problems  of  contaminated  sediment 
disposal  are  evident  to  countries  which  now  must 
dredge  harbors  that  have  accumulated  sediments 
and  pollutants  during  decades  of  poorly  controlled 
waste  disposal  in  coastal  waters.  It  is  important 
that  maritime  countries  that  are  presently  expand- 
ing their  industrial  activities  also  consider  the  risks 
and  costs  of  contaminated  sediment  disposal.  This 
book  is  arranged  in  parts.  The  first  part  is  an 
introductory  chapter  and  two  chapters  related  to 
the  regulatory  aspects  of  contaminated  dredged- 
matenal  disposal  as  practiced  in  the  United  States. 
A  series  of  case  studies  provides  information  on 
specific  aspects  of  physical  and  chemical  charac- 
teristics of  dredged  material  dumpsites  in  U.S. 
waters.  The  third  pan  includes  three  chapters  on 
biological  investigations  related  to  contaminated 
sediments.  Three  chapters  consider  procedures  for 
sediment  disposal  that  are  alternatives  to  dumping 
materia]  in  a  mound  in  open  waters.  The  last 
chapter  examines  the  present  state  of  knowledge 
and  the  areas  where  further  scientific  informationis 
needed.  (See  also  W87-06980  thru  W87-06993) 
(Lantz-PTT)  ' 
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PROBLEM  OF  DREDGED-MATERIAL  DIS- 
POSAL, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

D.  R.  Kester,  B.  H.  Ketchum,  I.  W.  Duedall  and 

P.  K.  Park. 
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Sons,  New  York,  New  York.  1983.  p  3-27,  7  fig   7 

tab,   30  ref.   NOAA   Grant   NA-79-AA-H-00086. 

Descriptors:  'Sediment  disposal,  'Dredging, 
'Waste  disposal,  'Ocean  dumping,  Economic  as- 
pects, Marine  environment,  Leaching,  Chemical 
analysis,  Bioassays,  Water  pollution  control. 

The  disposal  of  dredged  material  in  the  ocean  is 
the  largest  input  of  waste  substances  on  a  mass 
basis.  Existing  data  are  too  incomplete  to  provide  a 
reasonable  estimate  of  dredged-material  disposal 
on  a  global  basis,  but  it  is  evident  that  it  is  a 
worldwide  practice,  and  developing  countries  may 
be  substantial  contributors  of  dredged  material  to 
the  marine  environment.  Four  approaches  were 
used  to  characterize  dredged  material  chemically: 
bulk  analysis,  the  elutriate  test,  selective  chemical 
leaching,  and  bioassay  tests.  The  selective  chemical 
leaching  provides  the  most  informative  assessment 
of  the  chemical  state  of  pollutants  associated  with 
sediments.  The  bioassays  provide  an  operational 
measure  of  biological  effects.  A  wide  range  of 
alternatives  may  be  considered  for  the  disposal  of 
contaminated  sediment.  In  addition  to  open-water 
dumping,  various  types  of  containment  may  be 
feasible  either  on  land  or  in  the  marine  environ- 
ment. Economic  considerations  of  dredged-materi- 
al disposal  most  often  include  capital,  operating, 
and  transportation  costs.  The  costs  associated  with 
dredging  operations  can  span  a  large  range.  In 
New  York,  the  costs  in  1976  were  about  $2  to  $3/ 
cu  m.  The  disposal  of  contaminated  sediments  in 
containment  sites  on  land  use  costs  $65/cu  m  in 
Japan  and  in  Seattle,  Washington.  There  is  a  need 
to  obtain  sufficient  information  on  the  environmen- 
tal effects  of  contaminated  dredged-material  dis- 
posal so  that  the  impact  on  the  other  uses  of  the 
marine  environment  can  be  assessed.  (See  also 
W87-06979)  (Author's  abstract) 
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National  Wildlife  Federation,  Washington,  DC 
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fects, 'Legal  aspects,  Environmental  effects.  Envi- 
ronment impact  statement,  Case  studies,  Chemical 
analysis,  Bioassay,  Water  pollution  control,  Re- 
search priorities. 

The  procedures  used  by  regulatory  authorities  in 
the  United  States  to  determine  the  environmental 
impact  potential  of  contaminated  dredged  material 
have  changed  greatly  in  recent  years.  From  an 
early  reliance  on  bulk  chemical  criteria,  dredged- 
material  evaluation  has  evolved  through  standard 
elutriate  testing,  multiphase  bioassay  tests,  and 
bioaccumulation  assessments.  The  approach  cur- 
rently in  vogue  relies  on  interim  guidance  matrices 
for  evaluating  the  significance  of  the  bioaccumula- 
tion of  dredged-material  contaminants.  Although 
the  early  procedures  may  have  tended  to  exagger- 
ate the  potential  impacts  of  some  dredged-material 
constituents  (e.g.,  heavy  metals)  because  they 
failed  to  distinguish  between  biologically  available 
and  nonavailable  fractions,  there  is  reason  to  be 
concerned  that  present  procedures  have  perhaps 
swung  too  far  in  the  opposite  direction.  These 
procedures  too  often  assume  that  effects  that 
cannot  be  readily  measured  in  short-term  laborato- 
ry tests  or  under  field  conditions  either  are  not 
occurring  or  cannot  be  of  environmental  signifi- 
cance. And  they  frequently  underestimate  the  re- 
sourcefulness of  living  things;  for  example,  the 
ability  of  microorganisms  to  alkylate  inorganic 
forms  of  heavy  metals,  with  resulting  enhancement 
of  their  toxicity  and  biological  availability.  This 
chapter  discusses  an  array  of  current  and  historical 
dredged-material  ocean  dumping  issues,  including 
the  environmental  significance  of  dredged-material 
disposal  in  the  ocean,  alternatives  to  ocean  dump- 
ing, research  needs,  and  future  problems  and  pros- 
pects. (See  also  W87-06979)  (Author's  abstract) 
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Between  11  April  and  31  May  1977,  637,000  cu  m 
of  material  dredged  from  the  channels  and  turning 
basins  of  Pearl  Harbor,  Hawaii  were  dumped  at  a 
site  approximately  4.6  km  south  of  the  entrance  to 
the  harbor  in  410  m  of  water.  The  environmental 
effects  of  the  dumping  were  monitored  before, 
dunng,  and  after  disposal.  The  bottom  at  the  dis- 
posal site  is  essentially  featureless  with  a  slope  of 
about  1:100  to  the  southeast.  Sediments  are  rela- 
tively pure  carbonate  sands.  The  water  column  has 
a  60-80  m  mixed  layer  with  a  thermocline,  ranging 
from  25  to  9  C.  Water  quality  is  typical  of  open 
ocean  waters.  Zooplankton  are  typical  for  Hawai- 
ian waters,  being  dominated  by  copepods.  The 
only  potentially  economic  resource  in  the  area  is 
the  benthic  shrimp  Heterocarpus  ensifer.  The 
dredged  material  itself  is  about  80%  silt  and  clay, 
the  remainder  being  sand,  gravel,  and  coral  rubble. 
The  material  is  rich  in  Cu,  Zn,  Cr,  Ni,  and  Pb  with 
lesser  amounts  of  other  heavy  metals.  During  the 
dump  period  small  amounts  of  fine  material  could 
be  detected  over  a  widespread  area,  whereas  coars- 
er materials  were  limited  to  within  2  km  of  the 
dumpsite.  No  buildup  of  dumped  material  on  the 
bottom  could  be  detected.  A  surface  plume  was 
observed  shortly  after  each  dump,  but  it  dispersed 
rapidly,  and  an  increase  in  turbidity  was  observed 
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near  the  top  of  the  thermocline.  Zooplankton  and 
benthic  shrimp  were  more  abundant  during  dump- 
ing than  before.  In  the  period  of  6  months  follow- 
ing the  material  dumping  the  fine  sediments  were 
dispersed  further.  The  water  column  was  normal. 
Zooplankton  increased  in  abundance  (probably  as 
a  result  of  relocation  of  the  nearby  Honolulu  sewer 
outfall).  Shrimp  abundance  was  slightly  higher 
also.  At  no  time  during  the  study  were  elevated 
concentrations  of  heavy  metals  found  in  either  the 
zooplankton  or  the  benthic  shrimp.  The  dumping 
of  637,000  cu  m  of  dredged  material,  4.6  km  off- 
shore, in  410  m  of  water  had  no  significant  envi- 
ronmental effects.  (See  W87-06979)  (Author's  ab- 
stract) 
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Descriptors:  *Sediments,  *Ocean  disposal,  *Waste 
disposal,  *Dredging,  *New  York  Bight,  •Geo- 
chemistry, *Path  of  pollutants,  Heavy  metals, 
Dumping,  Copper,  Mercury,  Silver,  Cadmium, 
Iron,  Manganese. 

The  sediments  of  the  New  York  Bight  dredged- 
material  deposit  are  composed  of  a  wide  variety 
sediment  types  which  can  be  classified  as  quartzose 
and  glauconitic  sands,  muds,  sandy  muds,  gravel 
intermixed  with  muds,  and  artifact  material  such  as 
coal  and  fly  ash,  wood,  slag,  metal  flakes,  glass, 
and  so  on.  Black,  sandy  mud  is  characteristic  of 
dumped  dredged  material  whereas  glauconitic  and 
gravelly  quartzose  sands  are  typical  of  the  natural 
sediment  underlying  the  deposit  and  in  surround- 
ing areas.  Geochemical  investigations  of  the  depos- 
it reveal  that  heavy  metals  such  as  Pb,  Cu,  Ag,  Hg, 
Cd,  Fe,  and  Mn  in  dredged-material  sediments  are 
highly  variable  and  considerably  elevated  over 
concentrations  observed  in  sediment  outside  the 
deposit  and  in  underlying  natural  sediment.  Com- 
pared to  metal  enrichments  reported  for  other 
coastal  deposits,  the  enrichments  observed  in 
dredged-material  sediments  are  significantly  great- 
er. The  calculated  rates  and  magnitudes  of  inputs 
of  metals  and  organic  matter  to  the  New  York 
Bight,  via  dredged-material  dumping,  are  two  to 
three  orders  of  magnitude  higher  for  Cd  and  Ag 
and  more  than  an  order  of  magnitude  higher  for  Pb 
and  Cu  than  those  reported  for  other  naturally 
deposited  coastal  sediments.  Even  Fe  and  Mn  have 
significant  anthropogenic  inputs  atthe  dumpsite. 
Organic  matter  and,  to  a  lesser  extent,  iron  and 
manganese  phasesappear  to  control  the  distribution 
of  Cu,  Pb,  Mn,  Hg,  Cd,  and  Ag  in  dredged- 
material  sediments.  (See  also  W87-06979)  (Au- 
thor's abstract) 
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Sand-mining  operations  in  New  York  Harbor  have 
left  several  large  pits  on  the  harbor  floor.  Two  of 
these  were  examined.  The  larger  pit  has  a  volume 
of  about  2,500,000  cu  m.  The  pits  are  typically  7-10 
m  deeper  than  the  ambient  seafloor  and  have  side 
slopes  of  between  10  and  25  degrees.  Although  the 
harbor  floor  is  sandy,  more  than  3,000,000  cu  m  of 
mud  has  accumulated  naturally  in  these  pits.  In  the 
larger  pit  the  layer  of  mud  is  up  to  1  m  thick.  The 
average  rate  of  accumulation  is  estimated  to  be 
between  0.05  and  0.10  m/yr.  The  technology  is 
available  to  deposit  dredged  sediment  into  the  pits. 
Hopper  dredged  disposal  operation  may  be  used  to 
forecast  the  short-term  behavior  of  the  dredged 
sediment  during  the  emplacement  process.  The 
side  slopes  of  the  pits  in  New  York  Harbor  should 
be  sufficient  to  prevent  the  spread  of  dredged 
sediment  outside  of  the  pit  until  the  pit  is  about  half 
filled.  The  dredged-material  deposit  will  have  low 
side  slopes  (<  3  degrees).  The  most  effective  form 
for  the  deposit  would  be  truncated  cone  or  pyra- 
mid in  order  to  maintain  a  shallow  trough  around 
the  inside  edge  of  the  pit.  While  the  thickness  of 
the  mud  deposit  is  small  compared  to  the  depth  of 
the  pit,  the  naturally  high  sedimentation  rate  will 
enhance  containment.  Alternatively,  the  surface 
might  be  covered,  or  capped,  with  sand.  (See  also 
W87-06979)  (Author's  abstract) 
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tal effects. 

The  continuing  need  for  maintenance  dredging  of 
existing  marine  waterways  and  extant  plans  for 
future  deepening  of  major  ports  and  harbors  indi- 
cate that  the  U.S.  Army  Corps  of  Engineers  must 
solve  the  problem  of  disposing  of  increasing 
amounts  of  salt-laden  dredged  material.  At  the 
same  time  public  sentiment  is  growing  against  plac- 
ing this  material,  whether  contaminated  or  not,  on 
land  or  on  the  continental  shelf.  One  solution  to 
the  problem  involves  disposing  of  the  material  in 
the  deep  ocean.  After  a  discussion  of  why  the  deep 
ocean  is  a  good  receiving  environment  for  dredged 
material,  there  follows  a  description  of  the  fate  and 
effects  of  dredged  material  dumped  into  the  open 
ocean.  Finally,  the  principal  arguments  generally 
raised  against  deep-ocean  disposal  are  countered, 
and  it  is  concluded  that  to  dispose  dredged  materi- 
al in  the  deep  ocean  entails  minimal  environmental 
risk.  (See  also  W87-06979)  (Author's  abstract) 
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There  are  four  major  issues  which  should  be  ad- 
dressed when  considering  dredged-material  dispos- 
al in  the  marine  environment:  (1)  will  the  environ- 
ment be  degraded;  (2)  how  can  contaminated  and 
uncontaminated  sediment  by  distinguished;  (3)  will 
the  marine  food  chain  be  modified;  (4)  what  is  the 
best  way  to  dispose  of  dredged  material.  The 
short-term  effects  of  dredged-material  disposal  are 
readily  recognized,  but  the  possible  long-term  ef- 
fects are  more  difficult  to  determine.  Four  ap- 
proaches were  used  to  identify  contaminated  sedi- 
ment. They  are  (a)  the  Jensen  criteria,  (b)  the 
elutriate  test,  (c)  the  liquid-phase,  suspended-phase, 
and  solid-phase  bioassays,  and  (d)  the  State  of 
Connecticut  chemical  classification.  Specific  bio- 
logical effects  of  contaminated  sediment  can  be 
recognized,  but  it  is  difficult  to  generalize  or  pre- 
dict these  effects  with  existing  knowledge.  Uncon- 
taminated dredged  material  should  be  used  as  a 
resource  wherever  possible.  Contaminated 
dredged  material  should  be  disposed  of  in  a  con- 
tainment environment  below  the  level  of  fresh 
groundwater.  (See  also  W87-06979)  (Author's  ab- 
stract) 
W87-06993 


CARBON-14  IN  SLUDGE, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 

Savannah  River  Plant. 

J.  R.  Fowler,  and  C.  J.  Coleman. 

Available  from  the  National  Technical  Information 

Service,   Springfield,    Virginia,   22161,   as   DE84- 

015774,  Price  codes:  A02  in  paper  copy,  A01  in 

microfiche.  Report  No.  DPST-83-2001,  December 

28,  1983.  6  p,  2  tab,  4  ref. 

Descriptors:  'Waste  disposal,  'Carbon  radioiso- 
topes, 'Sludge,  'Path  of  pollutants,  'Radioactive 
wastes,  Industrial  wastes. 

The  level  of  C-14  in  high-level  waste  is  needed  to 
establish  the  amount  of  C-14  that  will  be  released 
to  the  environment  either  as  off-gas  from  the  De- 
fense Waste  Processing  Facility  (DWPF)  or  as  a 
component  of  saltstone.  Available  experimental 
data  confirmed  a  low  level  of  C-14  in  soluble 
waste,  but  no  data  was  available  for  sludge.  Based 
on  the  processes  used  in  each  area,  Purex  LAW 
sludge  in  F-area  and  HM  HAW  sludge  in  H-area, 
will  contain  the  bulk  of  any  sludge  produced  by 
the  cladding.  Accordingly,  samples  from  Tank  8F 
containing  Purex  LAW  and  Tank  15H  containing 
HM  HAW  were  obtained  and  analyzed  for  C-14. 
These  two  waste  types  constitute  approximately 
70%  of  the  total  sludge  inventory  now  stored  in 
the  waste  tanks.  Results  from  analyses  of  these  two 
sludge  types  show:  (1)  the  total  C-14  inventory  in 
sludge  now  stored  in  the  waste  tanks  is  6.8  Ci;  and 
(2)  C-14  releases  to  the  atmosphere  from  the 
DWPF  will  average  approximately  0.6  Ci  annually 
at  the  projected  sludge  processing  rate  in  the 
DWPF.  (Lantz-PTT) 
W87-06995 


WATER  BUDGET  FOR  SRP  BURIAL  GROUND 
AREA, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 

Savannah  River  Plant. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06996 


USE  OF  SHORT-TERM  BIOASSAYS  TO 
EVALUATE  ENVIRONMENTAL  IMPACT  OF 
LAND  TREATMENT  OF  HAZARDOUS  INDUS- 
TRIAL WASTE, 

Texas   Agricultural    Experiment   Station,   College 

Station. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-07003 
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NEAR-SURFACE  GROUNDWATER  RE- 
SPONSES TO  INJECTION  OF  GEOTHERMAL 
WASTES, 

Idaho    Water    and    Energy    Resources    Research 
Inst.,  Moscow. 
S.  C.  Arnold. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE84015139. 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
Research  Technical  Completion  Report  DOE/ID/ 
12210-T1.  June  1984.  138  p.  19  fig,  20  tab,  70  ref 
DOE  Project  DE-AM07-81  ID  12210. 

Descriptors:  *Waste  disposal,  *Geothermal  wastes. 
•Path  of  pollutants.  'Groundwater  pollution,  *Raft 
River.  'Idaho,  'Salton  Sea,  'California.  'Japan, 
•El  Salvador,  Groundwater  quality,  Injection 
wells.  Hydraulic  properties,  Geohydrology. 

Experiences  with  injecting  geothermal  fluids  have 
identified  technical  problems  associated  with  geo- 
thermal waste  disposal.  This  report  assesses  the 
feasibility  of  injection  as  an  alternative  for  geother- 
mal wastewater  disposal  and  analyzes  hydrologic 
controls  governing  the  upward  migration  of  inject- 
ed fluids.  Injection  experiences  at  several  geother- 
mal developments  are  presented.  Testing  at  the 
Raft  River  KGRA  in  Idaho  was  limited  to  short- 
term  injection  into  an  interval  shallower  than  the 
production  interval.  Results  indicated  there  is  hy- 
draulic communication  among  deep  and  shallow 
wells.  The  potential  for  substantial  upward  migra- 
tion of  injected  fluids  is  moderately  high.  Injection 
at  the  Salton  Sea  KGRA  in  California  was  tested 
by  injecting  into  an  interval  slightly  deeper  than 
the  production  interval.  Problems  included  high 
total  dissolved  solids  (TDS)  and  potential  for  in- 
creased subsidence  and  induced  seismicity.  The 
potential  for  substantial  upward  migration  of  in- 
jected fluids  is  low.  Injection  at  the  East  Mesa 
KGRA  in  California  has  occurred  into  an  interval 
similar  to  the  production  interval.  Problems  are 
similar  to  those  at  the  Salton  Sea  KGRA,  although 
TDS  are  less.  The  potential  for  substantial  upward 
migration  of  injected  fluids  is  low.  Injection  at  the 
Otake  geothermal  field  in  Japan  occurs  in  intervals 
similar  to  the  production  intervals.  Problems  in- 
clude a  high  potential  for  injected  fluids  to  migrate 
upward  along  fractures  and  silica  scaling  of  wells 
and  equipment.  (Author's  abstract) 
W87-O7011 


SYSTEMS  COSTS  FOR  DISPOSAL  OF  SAVAN- 
NAH RIVER  HIGH-LEVEL  WASTE  SLUDGE 
AND  SALT, 

Savannah  River  Lab.,  Aiken,  SC. 

W.  R.  McDonnell,  and  C.  B.  Goodlett. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE84015751. 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 

DuPont  Report  No.  DP-MS-83-121,  (1984).  15  p,  7 

tab.  13  ref.  DOE  Contract  DE-AC09-76SR00001. 

Descriptors:  'Waste  disposal,  'Cost  analysis,  'Sa- 
vannah River  Plant,  •Economic  aspects,  *Model 
studies,  *Radioactive  wastes,  'Sludge,  'Salt,  In- 
dustrial wastes,  Waste  management. 

A  systems  cost  model  was  developed  to  support 
disposal  of  defense  high-level  waste  sludge  and  salt 
generated  at  the  Savannah  River  Plant.  Waste 
processing  activities  covered  by  the  model  include 
decontamination  of  the  salt  by  a  precipitation  proc- 
ess in  the  waste  storage  tanks,  incorporation  of  the 
sludge  and  radionuclides  removed  from  the  salt 
into  glass  in  the  Defense  Waste  Processing  Facility 
(DWPF),  and,  after  interim  storage,  final  disposal 
of  the  DWPF  glass  waste  canisters  in  a  Federal 
geologic  repository.  Total  costs  for  processing  of 
waste  generated  to  the  year  2000  are  estimated  to 
be  about  $2.9  billion  (1984  dollars);  incremental 
unit  costs  for  DWPF  and  repository  disposal  ac- 
tivities range  from  $120,000  to  $170,000  per  canis- 
ter depending  on  DWPF  processing  schedules.  In 
a  representative  evaluation  of  process  alternatives, 
the  model  is  used  to  demonstrate  cost  effectiveness 
of  adjustments  in  the  frit  content  of  the  waste  glass 
to  reduce  impacts  of  wastes  generated  by  the  salt 
decontamination  operations.  (Author's  abstract) 
W87-07012 


LONG-TERM  EFFECTIVENESS  OF  CAPPING 
IN  ISOLATING  DUTCH  KILLS  SEDIMENT 
FROM  BIOTA  AND  THE  OVERLYING 
WATER, 

Army   Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For   primary   bibliographic   entry   see   Field   5G 

W87-07017 


DEVELOPMENT  OF  A  MODIFIED  ELUTRI- 
ATE TEST  FOR  ESTIMATING  THE  QUALITY 
OF  EFFLUENT  FROM  CONFINED  DREDGED 
MATERIAL  DISPOSAL  AREAS, 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-07028 


INTERPRETATION   OF  THE  CONVERGENT- 
FLOW  TRACER  TESTS  CONDUCTED  IN  THE 
CULEBRA  DOLOMITE  AT  THE  H-3  AND  H-4 
HYDROPADS    AT   THE   WASTE   ISOLATION 
PILOT  PLANT  (WIPP)  SITE, 
INTERA  Technologies,  Inc.,  Austin,  TX. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-07029 


SUR\TY  OF  EQUIPMENT  AND  CONSTRUC- 
TION TECHNIQUES  FOR  CAPPING 
DREDGED  MATERIAL, 

Sand  Hen  Corp.,  Wilmington,  NC. 
W.  H.  Sanderson,  and  A.  L.  McKnight. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161.  Army  Engineers 
Waterways  Experiment  Station,  Vicksburg,  MS, 
Miscellaneous  Paper  D-86-6,  October  1986.  Final 
Report.  52  p,  18  fig,  21  ref.  Department  of  the 
Army  Contract  DACW39-83-M-2626. 

Descriptors:  'Waste  disposal,  'Capping,  'Dredg- 
ing, Equipment,  Long  Island  Sound,  Surveys,  Con- 
struction methods.  Sediments. 

The  objective  of  this  report  is  to  synthesize,  to  an 
extent,  the  dredging,  transporting,  disposal,  cap- 
ping, and  monitoring  efforts  that  have  been  per- 
formed and  to  supplement  the  information  by  relat- 
ing it  to  practical  engineering  and  plant-operating 
concepts.  Experimentation  with  the  capping  proce- 
dure has  revealed  significant  facts  concerning  the 
behavior  of  such  disposed  material  in  the  Long 
Island  Sound  and  at  the  New  York  Mud  Dump 
Site.  At  present,  the  limiting  physical  conditions 
that  would  permit  a  satisfactory  capping  operation 
are  known  only  in  approximate  terms.  No  specific 
criteria  have  been  developed  for  the  capping  pro- 
cedure. The  equipment  employed  in  work  done  to 
date  was  conventional  and  was  operated  in  con- 
ventional fashion.  There  is  equipment  available 
now  that  if  properly  employed  would  improve  the 
quality  of  each  phase  of  the  disposal/capping  proc- 
ess. Such  currently  available  equipment  includes 
precision  electronic  positioning  systems  for  naviga- 
tion and  surveillance,  split  hull  hopper  dredges, 
and  self-propelled  hopper  barges  for  transporting 
and  disposal.  Some  innovations  that  should  be  re- 
quired where  applicable  are  closed  grab  buckets 
for  wire  line  dredges  and  ladder  pumps  for  in- 
creased slurry  density  in  hydraulic  dredging.  Such 
equipment,  if  specified,  will  immediately  improve 
the  procedure.  Equipment  that  could  be  construct- 
ed with  existing  technology  includes  ladder  bucket 
dredges  that  produce  high  density  material  with 
less  turbidity  production.  Carefully  controlled 
spreading  techniques  were  used.  Hydraulic  and 
mechanical  systems  are  explored  in  this  regard. 
The  concept  of  capping  contaminated  material  de- 
posited in  open  water  has  the  potential  for  mitigat- 
ing some  serious  disposal  conditions.  It  will  not 
work  universally,  and  much  needs  to  be  learned 
about  the  behavior  of  underwater  disposal  sites 
before  the  potential  can  be  fully  exploited.  Work  to 
date  highlights  the  importance  of  making  accurate 
predictions  concerning  soil  engineering,  coastal 
and  ocean  engineering,  as  well  as  equipment  per- 
formance characteristics.  (Author's  abstract) 
W87-07033 


COEFFICIENT  OF  COMMUNITY  LOSS  TO 
ASSESS  DETRIMENTAL  CHANGE  IN  AQUAT- 
IC COMMUNITIES, 

Maine  Dept.  of  Environmental  Protection,  Augus- 
ta. 

D.  L.  Courtemanch,  and  S.  P.  Davies. 
Water  Research  WATRAG,  Vol.  21,  No  2  p  217- 
222,  February  1987.  4  fig,  2  tab,  15  ref. 

Descriptors:  'Waste  disposal,  'Bioindicators, 
'Wastewater  disposal,  'Taxonomy,  'Population 
dynamics,  'Water  pollution  effects,  Macroinverte- 
brates,  Equations,  Species  composition.  Environ- 
mental effects. 

Many  techniques  used  to  evaluate  biological  com- 
munity data  for  effects  of  wastewater  discharge  do 
not  discriminate  between  change  and  harmful 
change.  A  coefficient  using  the  ratio  of  numbers  of 
taxa  lost  between  an  unaffected  reference  commu- 
nity and  a  pollution  affected  community,  to  the 
total  number  of  taxa  found  in  the  affected  commu- 
nity, provides  a  better  evaluation  of  detrimental 
change.  The  value  of  the  coefficient  is  determined 
by  both  the  observed  change  in  community  rich- 
ness as  well  as  change  in  taxonomic  similarity.  The 
coefficient  produces  values  from  zero  indicating  no 
harmful  change  to  infinity  where  there  is  complete 
loss  of  a  community.  Macroinvertebrate  data  sug- 
gests that  values  exceeding  0.8  are  indicative  of 
excessively  harmful  change  in  those  communities. 
(Author's  abstract) 
W87-07058 


LONG-TERM  EFFECTS  OF  METAL-RICH 
SEWAGE  SLUDGE  APPLICATION  ON  SOIL 
POPULATIONS  OF  BRADYRHTZOBIUM  JA- 
PONICUM, 

Maryland  Univ..  College  Park.  Dept.  of  Agrono- 
my. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-07077 


LMPRO\TNG  HEAVY  METAL  SLUDGE 
DEWATERING  CHARACTERISTICS  BY  RE- 
CYLLNG  PREFORMED  SLUDGE  SOLIDS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
For   primary   bibliographic   entry   see   Field   5D. 
W87-07098 


GROUNDWATER  CONTAMINATION  FROM 
WASTE  MANAGEMENT  SITES:  THE  INTER- 
ACTION BETWEEN  RISK-BASED  ENGINEER- 
ING DESIGN  AND  REGULATORY  POLICY:  1. 
METHODOLOGY, 

Hart,  Crowser  and  Associates,  Inc.,  Seattle,  WA. 
J.  Massmann,  and  R.  A.  Freeze. 
Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  2,  p  351-367,  February  1987.  4  fig,  3  tab.  52 
ref,  2  append. 

Descriptors:  'Groundwater  pollution,  'Waste 
management,  'Water  pollution,  'Groundwater, 
'Cost-benefit  analysis,  Design  criteria,  Public 
policy,  Policy  making,  Economic  aspects,  Legal 
aspects,  Cost  analysis,  Costs,  Risks,  Benefits,  Con- 
struction costs.  Operating  costs,  Path  of  pollutants, 
Simulation,  Monte  Carlo  method,  Mathematical 
studies.  Mathematical  equations,  Land  disposal. 
Landfills. 

A  risk-cost-benefit  analysis  for  waste  management 
facilities  is  described  that  explicitly  recognizes  the 
adversarial  relationship  that  exists  in  a  regulated 
economy  between  the  owner/ operator  of  a  waste 
management  facility  and  the  government  regula- 
tory agency  under  whose  terms  the  facility  must  be 
licensed.  The  risk-cost-benefit  is  set  up  from  the 
perspective  of  the  owner/operator.  It  can  be  used 
directly  by  the  owner/operator  to  assess  alterna- 
tive design  strategies.  It  can  also  be  used  by  the 
regulatory  agency  to  assess  alternative  regulatory 
policy,  but  only  in  an  indirect  manner,  by  examin- 
ing the  response  of  an  owner/operator  to  the  stim- 
uli of  various  policies.  The  objective  function  is 
couched  in  terms  of  a  discounted  stream  of  bene- 
fits, costs,  and  risks  over  an  engineering  time  hori- 
zon. Benefits  are  in  the  form  of  revenues  for  serv- 
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ices  provided;  costs  are  those  of  construction  and 
operation  of  the  facility.  Risk  is  defined  as  the  cost 
associated  with  the  probability  of  failure,  with 
failure  defined  as  the  occurrence  of  groundwater 
contamination.  Failure  requires  a  breach  of  the 
containment  structure  and  contaminant  migration 
through  the  hydrogeological  environment  to  a 
compliance  surface.  The  probability  of  failure  can 
be  estimated  on  the  basis  of  reliability  theory  for 
the  breach  of  containment  and  with  a  Monte-Carlo 
finite-element  simulation  for  the  advective  con- 
taminant transport.  In  the  hydrogeological  envi- 
ronment the  hydraulic  conductivity  values  are  de- 
fined stochastically.  The  probability  of  failure  is 
reduced  by  the  presence  of  a  monitoring  network. 
While  the  framework  is  general,  the  analysis  is 
specifically  suited  to  a  landfill  in  which  the  pri- 
mary design  feature  is  one  or  more  synthetic  liners 
in  parallel.  Contamination  is  brought  about  by  the 
release  of  a  single,  inorganic  nonradioactive  spe- 
cies into  a  saturated,  high-permeability,  advective, 
steady  state  horizontal  flow  system.  It  is  possible  to 
carry  out  sensitivity  analysis  for  a  wide  variety  of 
influences  on  the  system.  (See  also  W87-07116) 
(Author's  abstract) 
W87-07115 

GROUNDWATER  CONTAMINATION  FROM 
WASTE  MANAGEMENT  SITES:  THE  INTER- 
ACTION BETWEEN  RISK-BASED  ENGINEER- 
ING DESIGN  AND  REGULATORY  POLICY:  2. 
RESULTS,  o       ,     ml 

Hart,  Crowser  and  Associates,  Inc.,  Seattle,  WA. 
J.  Massmann,  and  R.  A.  Freeze. 
Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  2,  p  368-380,  February  1987.  5  fig,  13  tab,  22 
ref. 

Descriptors:  *Groundwater  pollution,  *Waste 
management,  *Water  pollution,  "Groundwater, 
•Cost-benefit  analysis,  Design  criteria,  Public 
policy,  Policy  making,  Economic  aspects,  Legal 
aspects,  Cost  analysis,  Costs,  Benefits,  Mathemati- 
cal studies,  Mathematical  equations,  Land  disposal, 
Monitoring,  Sensitivity  analysis,  Conductivity, 
Risk,  Design  standards. 

The  risk-cost-benefit  analysis  developed  previously 
is  applied  to  (1)  an  assessment  of  the  relative  worth 
of  containment-construction  activities,  site-explora- 
tion activities,  and  monitoring  activities  as  compo- 
nents of  a  design  strategy  for  the  owner/operator 
of  a  waste  management  facility;  (2)  an  assessment 
of  alternative  policy  options  available  to  a  regula- 
tory agency;  and  (3)  a  case  history.  Sensitivity 
analyses  designed  to  address  the  first  issue  show 
that  the  allocation  of  resources  by  the  owner/ 
operator  is  sensitive  to  the  stochastic  parameters 
used  to  describe  the  hydraulic  conductivity  field  at 
a  site.  For  the  cases  analyzed,  the  installation  of  a 
dense  monitoring  network  is  of  less  value  to  the 
owner/operator  than  a  more  conservative  contain- 
ment design.  Sensitivity  analyses  designed  to  ad- 
dress the  second  issue  suggest  that  from  a  regula- 
tory perspective,  design  standards  should  be  more 
effective  than  performance  standards  in  reducing 
risk,  and  design  specifications  on  the  containment 
structure  should  be  more  effective  than  those  on 
the  monitoring  network.  Performance  bonds 
posted  before  construction  have  a  greater  potential 
to  influence  design  than  prospective  penalties  to  be 
imposed  at  the  time  of  failure.  Siting  on  low- 
conductivity  deposits  is  a  more  effective  method  of 
risk  reduction  than  any  form  of  regulatory  influ- 
ence. Results  of  the  case  history  indicate  that  the 
methodology  can  be  applied  successfully  at  field 
sites.  (See  also  W87-071 15)  (Author's  abstract) 
W87-07116 


EXTRACTABILITY  AND  BIOAVAILABILITY 
OF  ZINC,  NICKEL,  CADMIUM,  AND  COPPER 
IN  THREE  DANISH  SOILS  SAMPLED  5 
YEARS  AFTER  APPLICATION  OF  SEWAGE 
SLUDGE, 

Rothamsted     Experimental     Station,     Harpenden 
(England).  Dept.  of  Soils  and  Plant  Nutrition. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-07142 


LAND  APPLICATION  SYSTEMS  SHOW  VER- 
SATILITY, 


Georgia  Dept.  of  Natural  Resources,  Atlanta.  En- 
vironmental Protection  Div. 
D.  Freedman. 

Biocycle  BCYCDK,  Vol.  28,  No.  2,  p  24-26,  Feb- 
ruary 1987.  10  ref. 

Descriptors:  *Land  disposal,  *Spray  irrigation, 
•Waste  disposal,  "Impaired  water  use,  "Economic 
aspects,  "Recycling,  Wastewater  treatment, 
Sludge,  Georgia,  Local  governments. 

More  than  100  spray  irrigation  projects  reuse 
wastewater  at  municipal  and  industrial  sites  in  the 
state  of  Georgia,  while  40  facilities,  including  some 
private  companies,  land-apply  sludge.  Practice  of 
these  applications  goes  back  to  the  early  1970's  in 
Georgia.  Six  facilities  currently  in  operation  are 
described,  including  examples  of  both  spray  irriga- 
tion and  sludge  application.  (Airone-PTT) 
W87-07165 


equivalent  to  200,  500,  and  1,000  kg/ha  P.  Italian 
ryegrass  (Lolium  multiflorum)  was  grown  in  the 
soils  using  a  split  pot  technique,  and  tops  were 
harvested  at  14,  35,  63,  97,  125,  153,  181,  and  209  d 
after  commencement  of  rootsoil  contact.  Yield  and 
concentration  of  P,  N,  Ca,  Mg,  K,  and  Na  in  the 
plant  tissue  were  determined.  Both  soils  exhibited 
large  responses  to  applied  P,  with  P  uptake  from 
sludge  treatments  being  significantly  greater  (P  < 
0.05)  than  MCP  treatments  in  the  Griffin  soil,  and 
significantly  lower  than  MCP  treatments  in  the 
Clovelly  soil.  Rates  of  P  uptake  declined  rapidly 
with  time  in  MCP-treated  soils,  and  in  sludge- 
treated  soils  rates  of  P  uptake  increased  or  declined 
only  slowly.  The  relative  efficiency  of  sludge  P 
compared  with  MCP  increased  from  44  to  90% 
and  64  to  over  100%  with  time  in  the  Clovelly  and 
Griffin  soils,  respectively.  (Author's  abstract) 
W87-07223 


MATERIAL  BALANCE  OF  THE  COMPOST- 
ING PROCESS, 

Eidgenoessische   Anstalt   fuer   Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,    Due- 

bendorf  (Switzerland). 

For   primary   bibliographic   entry   see   Field   5D. 
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MATURITY  ASSESSMENT  IN  FOOD  WASTE 
COMPOST, 

Amsterdam  Univ.  (Netherlands). 
K.  A.  Mooijman,  and  H.  W.  A.  Lustenhouwer. 
Biocycle  BCYCDK,  Vol.  28,  No.  2,  p  34-35,  Feb- 
ruary 1987.  2  tab,  7  ref. 

Descriptors:  "Composting,  "Optimization,  "Organ- 
ic wastes,  Starch,  Organic  carbon,  Moisture,  Recy- 
cling, Temperature,  Economic  aspects. 

In  the  production  of  compost,  'shortest  time'  is  an 
important  factor  for  economic  reasons.  If  the  total 
time  of  composting  is  too  short,  however,  the 
compost  is  not  mature  and  its  use  may  be  undesir- 
able. A  universal  method  for  'maturity  assessment' 
has  not  yet  been  developed.  The  authors  examine 
the  time  development  of  both  physical  (tempera- 
ture and  moisture)  and  chemical  (TOC  and  starch 
content)  parameters  to  identify  a  useful  indicator  of 
maturity.  The  decrease  of  the  chemical  parameters 
is  very  swift:  after  about  one  week  of  composting, 
the  end  values  are  already  approximated.  Only  the 
physical  parameters  (temperature  and  moisture 
content)  give  an  indication  of  compost  maturity. 
Compost  of  VFG  (vegetables,  fruit,  gardens)  will 
be  mature  if  the  moisture  content  of  the  compost- 
ing material  remains  about  30%  for  at  least  two 
weeks  and  the  temperature  in  the  compost  piles 
equals  that  of  the  surroundings,  under  optimal 
forced  aeration  conditions.  (Airone-PTT) 
W87-07167 


ANALYSIS  OF  EPA  GUIDANCE  ON  COM- 
POSTING SLUDGE:  PART  II-BIOLOGICAL 
PROCESS  CONTROL, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 

For  primary  bibliographic  entry  see  Field  5G. 
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SEWAGE  SLUDGE  AS  A  PHOSPHORUS 
AMENDMENT  FOR  SESQUIOXIC  SOILS, 

Soil  and  Irrigation  Research  Inst.,  Pretoria  (South 

Africa). 

M.  J.  McLaughlin,  and  L.  Champion. 

Soil  Science  SOSCAK,  Vol.  143,  No.  2,  p  113-119, 

February  1987.  3  fig,  4  tab,  26  ref. 

Descriptors:  "Sludge  disposal,  "Land  disposal, 
"Sesquioxic  soil,  "Phosphorus,  Nutrients,  Fertiliz- 
ers, Ryegrass,  Soil  types,  Accumulation,  Crop 
yield,  Tissue  analysis. 

The  effectiveness  of  sludge  P  in  comparison  with 
inorganic  P,  as  a  fertilizer  for  P-deficient  ses- 
quioxic soils.  Municipal  sewage  sludge  and  mono- 
calcium  phosphate  (MCP)  were  applied  to  two 
soils-Griffin  clay  (Typic  Haplorthox)  and  Clovelly 
sandy  clay  loam  (Tropeptic  Haplorthox)-at  rates 


METAL  MOVEMENT  IN  SLUDGE-AMENDED 
SOILS:  A  NINE-YEAR  STUDY, 

California  Univ.,  Berkeley.  Dept.  of  Plant  and  Soil 

Biology. 

For  primary  bibliographic  entry  see  Field  5B. 
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POPULATION  DYNAMICS  AND  SECONDARY 
PRODUCTION  IN  AN  ESTUARINE  POPULA- 
TION OF  NEPHTYS  HOMBERGII  (POLY- 
CHAETA:  NEPHTYIDAE), 

Southampton  Univ.  (England).  Dept.  of  Oceanog- 
raphy. 

J.  A.  Oyenekan. 

Marine  Biology  MBIOAJ,  Vol.  93,  No.  2,  p  217- 
223,  November  1986.  8  fig,  1  tab,  25  ref. 

Descriptors:  "Limnology,  "Population  dynamics, 
"Estuaries,  "Polychaetes,  "Secondary  production, 
Worms,  England,  Silt,  Copper,  Sediments,  Repro- 
duction, Biomass,  Production. 

From  July  1978  to  March  1980,  a  study  was  made 
on  the  distribution,  population  dynamics  and  sec- 
ondary production  of  Nephtys  hombergii  Audouin 
et  Edw.  occurring  in  the  sublittoral  industrialized 
region  of  Southampton  Water  in  south  England. 
The  distribution  of  the  worm  was  related  to  the  silt 
content  and  copper  level  of  the  sediment,  the 
greatest  densities  of  N.  hombergii  being  found  in 
sediment  containing  60  to  100%  silt.  Breeding  oc- 
curred at  a  low  level  throughout  the  year,  with  a 
maximum  in  July  to  September  and  November  to 
January  in  the  second  year  of  growth.  Spawning 
occurred  when  the  oocytes  measured  200  micron 
in  diameter,  and  unshed  gametes  were  resorbed. 
Annual  production  varied  between  0.092  and  4.32 
g  C/sq  m/y  (ash-free  dry  weight)  and  amounted  to 
1.9-39.4%  of  the  total  macrofaunal  production  at 
the  sampling  stations.  The  productiombiomass 
(P:B)  ratio  of  the  species  varied  between  1.6  and 
2.9.  (Author's  abstract) 
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USE  OF  A  SENSITIVE  INDICATOR  SPECIES 
IN  THE  ASSESSMENT  OF  BIOLOGICAL  EF- 
FECTS OF  SEWAGE  DISPOSAL  IN  FJORDS 
NEAR  BERGEN,  NORWAY, 

Dunstaffnage  Marine  Research  Lab.,  Oban  (Scot- 
land). 

For  primary  bibliographic  entry  see  Field  5C. 
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MANAGEMENT  OF  TOXIC  AND  HAZARD- 
OUS WASTES. 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1985. 
418  p.  Edited  by  Harasiddhiprasad  G.  Bhatt, 
Robert  M.  Sykes,  and  Thomas  L.  Sweeney. 

Descriptors:  "Waste  management,  "Hazardous 
wastes,  "Toxicity,  "Water  pollution  effects, 
"Waste  disposal,  Conferences,  Groundwater  pollu- 
tion, Cleanup  operations,  Water  pollution  treat- 
ment, Land  disposal,  Recycling. 

This  book  is  a  product  of  the  Third  Ohio  Environ- 
mental Engineering  Conference  held  in  Columbus, 
Ohio  in    1983.   Chapters  presented  in  this  books 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Ultimate  Disposal  Of  Wastes — Group  5E 


have  been  updated  to  reflect  present  conditions. 
This  book,  therefore,  is  a  current  reference  work 
on  the  management  of  toxic  and  hazardous  wastes. 
Increasing  attention  is  now  being  focused  on  the 
problem  of  groundwater  pollution  in  this  country. 
The  demand  for  cleaning  of  hazardous  waste  dis- 
posal sites  has  also  grown  stronger  since  the  pas- 
sage of  the  Comprehensive  Environmental  Re- 
sponse Compensation  and  Liability  Act  of  1980 
(commonly  known  as  Superfund).  In  sections  on 
the  impact  of  groundwater  and  disposal  site  clean- 
up, this  book  presents  twelve  chapters  on  these 
important  aspects  of  hazardous  waste  management. 
Attention  has  also  been  focused  on  waste  treatment 
and  recycle,  risk  assessment,  public  participation 
and  land  disposal.  The  section  on  legal  consider- 
ations provides  valuable  pointers  on  the  precau- 
tions to  be  taken  and  pitfalls  to  be  avoided  to 
minimize  legal  liabilities.  (See  also  W87-07244  thru 
W87-07278)  (Lantz-PTT) 
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IMPLEMENTATION  OF  RCRA  AND  SUPER- 
FUND  BY  THE  U.S.  EPA  -  THE  STATE'S  PER- 
SPECTIVE, 

Vermont  State  Agency  of  Environmental  Conser- 
vation, Montpelier. 

For  primary  bibliographic  entry  see  Field  6E. 
W87-07244 


CONFLICTS  AND  HAZARDOUS  WASTE  MAN- 
AGEMENT -  THE  ENVIRONMENTALIST'S 
VIEWPOINT, 

Cleveland  State  Univ.,  OH. 

W.  B.  Clapham. 

IN:  Management  of  Toxic  and  Hazardous  Wastes, 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1985.  p 

9-17,  8  ref. 

Descriptors:  *Hazardous  wastes,  *Waste  disposal, 
•Public  opinion,  *Site  selection,  *Waste  manage- 
ment, Environmental  effects,  Disposal  sites,  Public 
policy. 

All  of  the  dimensions  of  hazardous  waste  manage- 
ment come  together  with  facility  siting.  Facility 
siting  brings  government,  the  private  sector,  and 
the  public  together  in  an  emotion-charged  arena 
where  painful  decisions  are  made.  All  parties  enter 
the  fray  loaded  for  bear,  and  the  battle  generally 
ends  when  one  protagonist  runs  for  cover.  Hazard- 
ous waste  management  is  an  area  in  which  the 
basic  interests  of  industrial  generators  and  environ- 
mentalists overlap  almost  precisely.  Their  reasons 
are  very  different:  industry  needs  functioning  'kid- 
neys' that  will  let  it  produce  its  product  at  the 
lowest  possible  cost,  so  that  it  can  gain  market 
share  and  increase  profit.  Environmentalists  need 
effectively  functioning  hazardous  waste  manage- 
ment facilities  to  minimize  the  release  of  hazardous 
materials  into  the  environment  where  they  can 
affect  public  health  and  ecosystems  stability.  Re- 
gardless of  their  differences,  the  similarity  of  basic 
interest  makes  them  allies  (albeit  of  convenience)  in 
the  matter  of  hazardous  waste  management,  not 
adversaries.  Despite  this,  the  most  common  atti- 
tude among  the  public  is  the  very  negative  syn- 
drome commonly  known  as  NIMBY  (not  in  my 
back  yard).  It  has  been  a  remarkably  effective  tool 
for  organizing  successful  grass  roots  resistance  to 
hazardous  waste  management  facilities.  A  commu- 
nity will  recognize  when  an  entrepreneur  is 
making  a  bona  fide  effort  to  treat  it  fairly.  The 
system  will  work  where  the  community  trusts  the 
operator  and  the  key  regulatory  agencies.  If  this 
statement  seems  too  sweeping,  perhaps  it  is  better 
to  say  that  the  system  will  not  work  where  the 
community  distrusts  the  operator  and  the  regula- 
tory agency.  For  a  developer  with  a  plan  for  a 
hazardous  waste  management  facility,  there  are 
five  crucial  steps  to  establish  a  dialogue  with  a 
community  and  to  convince  it  that  it  can  and  will 
be  a  host:  (1)  go  public  with  the  plant;  (2)  accept 
the  community  as  a  peer;  (3)  make  a  commitment 
to  negotiate  with  the  community  in  good  faith;  (4) 
work  toward  a  consensus  among  all  parties;  and  (5) 
the  consensus  position  should  be  the  basis  of  permit 
application,  which  will  include  mechanisms  to 
insure  the  continuity  of  the  consensus  built.  (See 
also  W87-07243)  (Lantz-PTT) 
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PUBLIC  PARTICIPATION  IN  OHIO  EPA'S 
SOLID  AND  HAZARDOUS  WASTE  PRO- 
GRAM, 

M.  L.  Greenberg. 

IN:  Management  of  Toxic  and  Hazardous  Wastes, 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1985.  p 

19-23. 

Descriptors:  *Public  participation,  *Ohio,  *Waste 
disposal,  Waste  management,  Hazardous  wastes, 
Public  opinion,  Legislation. 

Proper  management  of  solid  and  hazardous  waste 
materials,  facilities  and  disposal  sites  is  a  major 
concern  for  industry,  government  and  the  private 
citizen.  The  nature  and  potential  impact  of  solid 
and  hazardous  waste  on  the  environment  and  the 
numerous  complex  issues  surrounding  each 
Agency  decision  necessitates  the  cooperation  of 
elected  officials,  other  government  agencies,  indus- 
try, special  interest  groups  and  individual  citizens. 
In  order  to  provide  a  forum  and  opportunity  for 
public  involvement,  Congress  and  U.S.  EPA  wrote 
laws  and  developed  policies  for  public  participa- 
tion. There  are  many  opportunities  for  public  par- 
ticipation in  the  programs  of  the  Division  of  Solid 
and  Hazardous  Waste  Management  in  Ohio  EPA. 
Some  of  these  are  formal,  required  by  federal  or 
states  laws  and  regulations  and  some,  are  informal, 
developed  by  the  Agency  and  the  Division  in  an 
effort  to  work  with  the  many  sectors  of  statewide 
community,  to  make  programs  more  responsive  to 
varied  concerns  and  to  develop  mutual  trust  be- 
tween the  Division  of  Solid  and  Hazardous  Waste 
Management  and  the  people  of  Ohio.  (See  also 
W87-07243)  (Lantz-PTT) 
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HEALTH    AND    SAFETY    CONSIDERATIONS 
FOR  HAZARDOUS  WASTE  WORKERS, 

Brigham  Young  Univ.,  Provo,  UT. 

For  primary  bibliographic  entry  see  Field  9B 
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HAZARDOUS  WASTE  MANAGEMENT  -  AN 
INDUSTRY  PERSPECTIVE, 

Republic  Steel  Corp.,  Cleveland,  OH. 

W.  L.  West. 

IN:  Management  of  Toxic  and  Hazardous  Wastes, 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1985.  n 

36-39.  V 

Descriptors:  *Waste  disposal,  *Waste  management, 
•Legislation,  Regulations,  Management  planning, 
Environmental  effects,  Safety. 

In  late  1976,  the  Congress  of  the  United  States 
passed  the  Resource  Conservation  and  Recovery 
Act  of  1976  with  the  express  purpose  of  regulating 
the  treatment,  storage,  transportation,  and  disposal 
of  hazardous  wastes  which  have  adverse  effects  on 
health  and  the  environment.  The  Act  also  promot- 
ed the  demonstration,  construction  and  application 
of  solid  waste  management,  resource  recovery,  and 
resource  conservation  systems  which  preserved 
and  enhanced  the  quality  of  air,  water  and  land 
resources.  Over  eight  years  have  elapsed  since 
Congress  passed  RCRA  and  established  these 
noble  objectives.  Changing  attitudes  have  been 
discerned  recently  in  this  respect,  as  regulators 
have  begun  the  process  of  rationally  informing  the 
public  in  the  positive  aspects  of  responsible  hazard- 
ous waste  management.  Included  in  this  new  atti- 
tude is  the  agency's  recent  promotion  of  the  recy- 
cle and  reuse  concepts  for  hazardous  wastes.  Haz- 
ardous wastes  that  present  health  or  environmental 
risks  must  be  properly  identified.  Such  waste 
should  be  treated,  contained,  or  disposed  in  permit- 
ted facilities  as  expeditiously  as  the  permits  can  be 
issued.  (See  also  W87-07243)  (Lantz-PTT) 
W87-07248 


Descriptors:  *Waste  disposal,  *Site  selection, 
•Waste  management,  Hazardous  wastes,  Case  stud- 
ies, Public  participation. 

Before  a  facility  is  built  or  expanded,  it  must  first 
run  the  course  of  a  facility  siting  process.  The 
process  is  supposed  to  operate  just  as  it  appears  on 
an  agency's  facility  siting  flow  chart,  the  one  with 
the  neat  boxes  and  smooth,  flowing  lines.  A  facility 
siting  process  is  largely  determined  at  the  state 
level  by  laws,  regulations,  and  guidance  documents 
which  vary  from  state  to  state.  There  are  nearly  as 
many  approaches  to  citizen  involvement  in  these 
processes  as  there  are  siting  procedures.  In  examin- 
ing the  siting  processes  around  the  country,  it  is 
obvious  that  no  one  has  the  answer  yet.  Communi- 
ty involvement  and  case  histories  are  presented  to 
discuss  this  problem.  In  summary,  the  peer  or 
partnership  approach  to  facility  siting  is  paramount 
to  successful  siting.  A  company  cannot  assume  it 
knows  all  of  the  community's  concerns  and  at  the 
same  time  the  need  for  additional  facilities  cannot 
be  denied.  Business  and  industry  need  to  have 
expanded  hazardous  waste  treatment,  storage,  and 
disposal  opportunities  available.  They  also  need  to 
take  a  more  open  view  toward  the  siting  process 
than  has  been  the  norm  to  date.  Developing  a 
partnership  with  the  host  community  makes  just 
plain  good  business  sense.  (See  also  W87-07243) 
(Lantz-PTT) 
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SOLID  WASTE  FACILITY  SITING  -  COMMU- 
NITY ASPECTS  AND  INCENTIVES, 

Battelle  Columbus  Labs.,  OH. 

H.  E.  Smail. 

IN:  Management  of  Toxic  and  Hazardous  Wastes, 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1985.  p 

45-63,  1  tab,  15  ref. 

Descriptors:  *Public  opinion,  *Solid  waste  dispos- 
al, *Site  selection,  *Waste  management,  Disposal 
sites,  Regulations,  Environmental  effects. 

As  local  community  officials  and  citizens  begin  to 
undertake  and  evaluate  a  proposed  solid  waste 
management  and  facility  siting  program,  the  need 
quickly  arises  for  information  to  understand  the 
complexities  of  solid  waste  management  programs 
(e.g.,  siting  methodologies,  regulations,  technol- 
ogies, etc.)  so  that  informed  public  decisions  can  be 
made  regarding  specific  questions  about  proce- 
dures, risks,  impacts,  costs  and  other  aspects  of  the 
proposed  program.  Accordingly,  the  generic  over- 
view of  nontechnical  socioeconomic  and  political/ 
regulatory  aspects  of  solid  waste  management  pro- 
grams presented  in  this  chapter  can  assist  public 
officials  and  citizens  at  the  outset  in  formulating  an 
effective  and  workable  approach  for  evaluating 
and  solving  their  waste  management  concerns. 
(See  also  W87-07243)  (Lantz-PTT) 
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STATISTICAL  EVALUATION  OF  HYDRAULIC 
CONDUCTIVITY  DATA  FOR  WASTE  DISPOS- 
AL SITES, 

Neyer,  Tiseo  and  Hindo,  Ltd. 

For   primary   bibliographic   entry   see   Field   2G. 
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NEW   YORK   STATE   INDUSTRIAL   MATERI- 
ALS RECYCLING  PROGRAM, 

New  York  State  Environmental  Facilities  Corp., 

Albany. 

For  primary  bibliographic  entry  see  Field  6E. 
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PARTNERSHIP  APPROACH  TO  HAZARDOUS 
WASTE  FACILITY  SITING, 

Ohio  Environmental  Council,  Inc.,  Columbus. 

S.  H.  Sedam. 

IN:  Management  of  Toxic  and  Hazardous  Wastes, 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1985.  p 

41-44. 


ROLE  OF  A  WASTE  EXCHANGE  IN  INDUS- 
TRIAL WASTE  MANAGEMENT  -  DEVELOP- 
MENT OF  THE  NORTHEAST  INDUSTRIAL 
WASTE  EXCHANGE, 

Northeast  Industrial  Waste  Exchange. 

W.  Banning. 

IN:  Management  of  Toxic  and  Hazardous  Wastes, 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1985.  p 

209-214. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5E— Ultimate  Disposal  Of  Wastes 


w^m 


Descriptors:  'Waste  exchange,  *Waste  manage- 
ment, 'Industrial  wastes,  *Waste  disposal,  'North- 
east Industrial  Waste  Exchange,  Economic  aspects, 
Recycling,  Regulations. 

Industrial  and  hazardous  waste  management  prac- 
tices in  this  country  are  in  the  midst  of  a  major 
transition.  This  slowly  evolving  transition  may  be 
characterized  as  a  change  from  the  relatively  easy 
and  inexpensive  land  disposal  practices  of  the  past 
to  the  growing  emphasis  on  waste  reduction,  recy- 
cling and  resource  recovery.  This  major  change  in 
the  concept  of  waste  management  is  occurring 
primarily  for  two  basic  economic  reasons:  the  first 
is  the  dramatic  increase  in  waste  disposal  costs 
brought  about  by  stricter  waste  disposal  regula- 
tions nationwide  and  the  growing  scarcity  of  suita- 
ble waste  disposal  sites,  and  the  second  factor  is 
the  rising  cost  of  energy  and  raw  materials  which 
is  making  it  much  more  economically  attractive 
than  in  the  past  for  manufacturing  companies  to 
investigate  recycling,  resource  recovery,  and  raw 
material  substitution  opportunities.  Well-estab- 
lished scrap  markets  exist  for  the  purchase,  collec- 
tion, and  processing  of  many  industrial  by-prod- 
ucts. However,  there  is  a  wide  variety  of  other 
industrial  wastes,  especially  hazardous  wastes,  for 
which  no  readily  identifiable  market  exists.  In  an 
era  where  changing  economies  and  technology  are 
shifting  in  fine  definitional  lines  between  a  'waste' 
and  a  'scrap',  the  need  has  developed  for  a  formal, 
institutionalized  transfer  agent  to  help  identify  and 
bring  together  generators  of  waste  with  reuse 
value  and  those  recyclers  who  can  realize  its  po- 
tential value.  Discussed  is  the  development  of  the 
Northeast  Industrial  Waste  Exchange,  the  initial 
results  of  the  exchange,  impediments  to  the  success 
of  the  exchange,  and  regulations  of  the  exchange. 
(See  also  W87-07243)  (Lantz-PTT) 
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There  are  four  major  problems  with  the  hazardous 
waste  land  disposal  regulations:  lack  of  regulation 
for  air  emission  monitoring  and  control,  lack  of 
requirement  to  retrofit  existing  facilities  with 
liners,  lack  of  requirements  to  show  financial  capa- 
bility to  perform  corrective  action,  and,  finally, 
lack  of  requirement  to  clean  up  contamination 
which  has  migrated  beyond  the  facility  property 
boundary.  These  are  discussed  in  detail  in  this 
chapter.  As  a  preface  to  this  discussion,  however, 
it  is  important  to  emphasize  that  no  matter  how 
strict  the  regulations,  landfills  will  remain  the  least 
desirable  method  of  disposing  of  hazardous  waste. 
Steps  therefore  must  be  taken  to  shift  wastes  out  of 
landfills  as  a  priority  for  sound  hazardous  waste 
disposal.  After  land  disposal  has  been  fully  mini- 
mized, there  will  still  be  a  need  for  stringent  and 
effective  regulations  to  cover  existing  hazardous 
waste  landfills  and  new  landfills  whose  necessity 
has  been  adequately  demonstrated.  The  July  26 
regulations  which  are  discussed  here  fall  short  of 
providing  this  strict  and  adequate  protection.  (See 
also  W87-07243)  (Lantz-PTT) 
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Throughout  most  of  western  Europe  there  exists 
an  efficiently  operated  network  of  waste  exchanges 
which  serve  as  an  important  element  in  promoting 
effective  waste  management  in  each  country  as 
well  as  among  the  countries  participating  in  the 
system.  A  waste  exchange  can  be  defined  simply  as 
a  clearinghouse  of  coordinating  operation  between 
buyers  and  sellers  of  industrial  production  residues 
which  can  be  used  again  in  the  production  cycle. 
The  operation  of  these  waste  exchanges  in  Europe 
is  viewed  as  a  valid  form  of  recycling;  in  addition 
they  serve  a  number  of  other  purposes  as  well. 
Included  as  secondary  benefits  are  a  potential  sav- 
ings of  disposal  costs,  a  saving  of  raw  materials  and 
above  all  a  lessening  of  the  amount  of  production 
materials  which  otherwise  might  end  up  as  waste 
products  requiring  incineration  or  land  disposal 
particularly  for  materials  considered  under  law  to 
be  hazardous.  The  first  exchange  in  Europe  began 
operations  in  the  Hague,  Netherlands  in  1969 
under  the  sponsorship  of  the  Dutch  Chemical  As- 
sociation. Throughout  the  1970's  many  other  waste 
exchanges  appeared  on  the  scene  some  of  which 
were  initiated  by  trade  associations,  technological 
or  research  institutes  of  chambers  of  commerce. 
The  latter  group,  namely  the  chambers  of  com- 
merce, serve  as  the  most  common  operating  um- 
brella in  Europe  as  far  as  the  number  of  operating 
waste  exchanges  is  concerned.  The  national  cham- 
bers in  conjunction  with  local  and  regional  cham- 
bers of  commerce  participate  in  exchange  oper- 
ations in  Austria,  France,  Germany,  Italy  and 
Switzerland.  (See  also  W87-07243)  (Lantz-PTT) 
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The  intent  of  this  chapter  is  to  outline  the  phases 
required  for  the  siting,  design,  and  construction  of 
hazardous  waste  landfill  facilities.  There  are  many 
factors  which  should  be  evaluated  prior  to  the 
selection  of  a  site  for  a  disposal  facility.  Examples 
of  some  of  the  factors  which  play  a  role  in  site 
selection  are  (1)  a  demonstrated  need  for  such  a 
facility,  (2)  nearness  to  waste  generators,  (3)  the 
size  of  the  required  facility,  (4)  availability  of  large 
parcels  of  land,  (5)  nearness  to  neighbors,  (6)  po- 
tential for  obtaining  regulatory  approval,  (7) 
zoning,  and  (8)  the  client's  overall  company 
growth  plan.  These  three  phases  are:  (1)  to  deter- 
mine whether  the  potential  site  warrants  additional 
study  and  investigation  in  Phase  2;  (2)  to  develop 
and  implement  a  detailed  plan,  keeping  cost  in 
mind;  and  (3)  to  answer  questions  about  subsurface 
features  through  additional  laboratory  and  field 
investigations.  The  important  role  of  the  geologist, 
geotechnical  and  environmental  engineer  is  self- 
evident  from  the  nature  of  the  facilities,  which 
involve  the  handling  of  large  quantities  of  earth  on 
a  daily  basis.  By  comparison  to  other  construction 
projects,  hazardous  waste  landfill  developments 
are  most  likened  to  the  construction  of  earth  dams, 
as  both  require  attention  to  detail  from  beginning 
to  end.  While  most  construction  projects  require 
performance  to  be  satisfactory  over  the  economic 
life  of  the  project,  which  often  is  a  30-  to  possibly 
100-year  period,  secure  landfill  facilities  are  expect- 
ed  to   perform   properly   for  hundreds  of  years. 


Unfortunately,  the  systematic  disposal  of  wastes 
has  only  developed  on  a  large-scale  basis  in  the  last 
30  years  and  long-term  performance  records  are 
lacking.  The  monitoring  of  the  long-term  perform- 
ance of  these  facilities  promises  to  be  the  most 
advantageous  means  of  increasing  knowledge  for 
future  and  better  landfill  designs.  (See  also  W87- 
07243)  (Lantz-PTT) 
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The  Institute  of  Chemical  Waste  Management  in- 
cludes those  member  firms  of  the  National  Solid 
Wastes  Management  Association  that  are  active  in 
storage,  treatment  and  disposal  of  hazardous  and 
other  industrial  wastes.  The  member  companies  are 
active  in  all  aspects  of  hazardous  waste  manage- 
ment. These  methods  include  treatment  (e.g.,  so- 
lidification), recovery,  incineration,  and  deep  well 
injection.  Like  everyone  else  committed  to  recov- 
ery and  treatment,  all  of  the  members  are  depend- 
ent on  land  disposal  for  management  of  those 
wastes  that  are  not  economically  or  technically 
feasible  to  treat.  Treatment  processes  themselves 
often  result  in  residues,  often  hazardous  if  to  a 
lesser  degree  than  the  original  waste  itself,  that 
must  be  disposed  of  in  the  land.  Even  the  most 
committed  advocates  of  treatment  rely  on  land 
disposal  and  several  treatment  oriented  companies 
actually  own  and  operate  land  disposal  facilities  as 
part  of  their  waste  management  system.  The  waste 
service  industry  is  committed  to  a  program  of 
strict  environmental  regulation  for  the  land  dispos- 
al of  hazardous  wastes.  The  EPA  program  which 
is  aimed  at  limiting  the  amounts  of  liquids  destined 
for  land  disposal  is  right  on  target  and  deserves 
public  and  congressional  support.  Although  there 
have  been  some  technical  problems  with  the  regu- 
lations as  written,  the  association  is  ready  to  work 
with  any  group  or  agency  to  assure  that  hazardous 
waste  is  well  managed  now  and  in  the  future.  (See 
also  W87-07243)  (Lantz-PTT) 
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An  effective  source  control  and  waste  segregation 
program  was  implemented,  and  a  pretreatment  fa- 
cility designed,  constructed  and  is  now  in  oper- 
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ation.  Upon  removing  the  waste  stabilization  basin 
from  service,  a  characterization  program  was  con- 
ducted which  identified  the  existence  of  a  contami- 
nated sediment/sludge  layer  resulting  from  years 
of  sediment  deposition  due  to  waste  stabilization 
basin  activity.  This  solids  layer  was  overlain  by  a 
contaminated  aqueous  layer  and  had  to  be  re- 
moved prior  to  removal  of  the  sediment/sludge 
layer.  Environmentally  sound  remedial  options 
were  identified  upon  evaluation  of  those  alterna- 
tives. The  selected  approach  was  the  excavation 
and  disposal  of  these  solids  in  an  off-site  secure 
landfill.  The  site  was  closed  in  June  1981,  thereby 
eliminating  the  waste  stabilization  basin  as  a  source 
of  environmental  contamination.  (See  also  W87- 
07243)  (Lantz-PTT) 
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The  development  of  comprehensive  site-specific 
safety  and  sampling  plans  is  a  prerequisite  to  field 
investigations  of  abandoned  hazardous  waste  dis- 
posal sites.  Preparation  of  safety  plans  requires 
consideration  of  natural  hazards,  as  well  as  those 
posed  by  hazardous  waste  materials.  Emergency 
plans  are  needed  to  ensure  an  automatic,  immediate 
response  by  on-site  personnel  in  the  event  of  any  of 
a  number  of  possible  accidents.  The  sites  are  divid- 
ed into  hot,  decontamination,  and  support  areas. 
Safety  equipment,  protective  clothing,  and  safety 
procedures  are  prescribed  for  each  area.  Sampling 
and  monitoring  activities  performed  at  hazardous 
waste  disposal  sites  are  potentially  dangerous  to 
the  people  involved,  yet  are  performed  because  of 
project  objectives.  Site  sampling  plans  are  devel- 
oped and  employed  to  ensure  that  a  quality  prod- 
uct will  result.  The  safety  and  sampling  plans  are 
designed  to  protect  the  field  personnel.  These 
plans  are  only  as  effective  as  the  people  who 
implement  them.  Each  member  of  the  project  team 
is  responsible  for  the  safe  achievement  of  the  qual- 
ity product.  (See  also  W87-07243)  (Lantz-PTT) 
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This  report  gives  details  of  the  amounts  of  solid 
and  liquid  radioactive  waste  disposed  of  by  the 
principal  Establishments  of  the  UKAEA  (Atomic 


Energy  Research  Establishment  (AERE),  Harwell; 
Dounreay  Nuclear  Power  Development  Establish- 
ment (DNE);  and,  Atomic  Energy  Establishment 
(AEE),  Winfrith)  during  1984.  Waste  arising  at  the 
UKAEA  Nuclear  Power  Development  Laborato- 
ries at  Windscale  and  Springfields,  which  are  both 
situated  on  British  Nuclear  Fuels  pic  (BNF  pic) 
sites,  is  disposed  of  by  BNF  pic  and  included  in 
their  authorizations.  Discharges  to  the  atmosphere 
of  airborne  radioactive  waste  are  also  included  in 
the  report.  A  summary  of  the  results  of  the  envi- 
ronmental monitoring  programs  carried  out  in  con- 
nection with  the  radioactive  waste  discharges  is 
given.  To  facilitate  an  appreciation  of  the  standard 
of  safety  achieved,  the  discharges  are,  where  ap- 
propriate, shown  as  a  percentage  of  those  authori- 
zations, but  the  results  and  estimates  of  discharges 
from  stacks  are  compared  with  Derived  Limits 
(DLs)  (i.e.,  a  limit  derived  from  the  dose  limits 
recommended  by  the  International  Commission  on 
Radiological  Protection  (ICRP),  in  such  a  way 
that  compliance  with  it  implies  virtual  certainty  of 
compliance  with  the  relevant  dose  limits).  Envi- 
ronmental monitoring  results  are  also  compared 
with  appropriate  DLs  recommended  by  the 
NRPB.  The  principles  underlying  the  control  of 
the  discharge  of  radioactive  waste  to  the  environ- 
ment are  summarized.  (Lantz-PTT) 
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Every  year  millions  of  metric  tons  of  industrial 
wastes  and  sewage  sludges  are  dumped  into  the 
ocean.  Scientific  research  and  public  debate  about 
the  behavior,  fate,  and  effects  of  these  wastes  in  the 
sea  have  increased  greatly  since  1970.  On  the 
global  scale,  ocean  dumping  of  wastes  will  prob- 
ably increase  with  time.  Future  dumping  will  be 
controlled  more  rigorously  by  national  laws  and 
international  conventions.  Application  of  these 
laws  and  conventions  will  require  the  understand- 
ing, which  can  be  attained  through  scientific  re- 
search of  wastes  in  the  ocean.  Here,  the  authors 
provide  information  on  global  ocean  dumping,  the 
role  of  U.S.  Federal  agencies  in  ocean  dumping, 
toxic  effects  of  pharmaceutical  and  other  industrial 
wastes,  ocean  dumping  at  the  U.S.  Mid-Atlantic 
dumpsites,  the  role  of  marine  amoebae  in  sediment, 
and  physical  and  chemical  properties  of  stabilized 
coal  wastes.  The  ocean  dumping  of  coal  wastes 
may  become  an  important  disposal  alternative  for 
populated  coastal  cities  where  land  is  scarce.  Sci- 
entific strategy  on  industrial  and  sewage  wastes 
disposal  in  the  ocean  is  the  main  topic  of  the 
concluding  chapter.  Although  this  book  is  not 
intended  to  provide  a  systematic  presentation  or 
treatise  on  all  the  scientific  aspects  of  ocean  dump- 
ing, it  does  reflect  the  strong  and  continuing  inter- 
est in  both  the  theoretical  and  descriptive  studies 
on  the  dumping  of  industrial  and  sewage  wastes.  It 
provides  a  better  understanding  of  the  problems 
related  to  the  behavior  and  the  effects  of  these 
wastes  in  the  sea.  (See  also  W87-07397  thru  W87- 
07416)  (Lantz-PTT) 
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During  the  1976-1979  period,  the  Inter-Govern- 
mental Maritime  Consultative  Organization 
(IMCO)  had  been  notified  of  over  2000  permits 
which  were  issued  mainly  for  the  disposal  of 
dredged  material,  industrial  wastes,  and  sewage 
sludge  into  the  ocean.  For  these  wastes,  total 
annual  tonnages  ranged  from  35,000,000  to 
231,000,000  metric  tons  for  1976  and  1978,  respec- 
tively. Estimated  tonnages  of  industrial  wastes 
ranged  from  10,000,000  to  18,000,000  t/yr  in  1979, 
with  the  United  States,  France,  and  the  United 
Kingdom  leading  all  other  countries.  Annual  ton- 
nages of  sewage  sludge,  essentially  all  from  the 
United  States,  United  Kingdom,  and  Federal  Re- 
public of  Germany  during  the  1976  through  1979 
period  remained  nearly  constant  at  about 
16,000,000  t/yr.  Physical  and  chemical  properties 
of  industrial  and  sewage  wastes  are  characterized. 
Abundances  of  toxic  metallic  elements  in  these 
wastes  varied  by  order  of  magnitude  when  com- 
pared on  an  element-to-element  basis.  Fly  ash  and 
sewage  sludge  have  the  highest  concentrations  of 
elements  of  environmental  concern.  The  distribu- 
tion and  fate  of  an  ocean-dumped  waste  in  the  sea 
are  complicated,  depending  on:  (1)  the  physical 
processes  of  dispersion,  advection,  and  sedimenta- 
tion; (2)  chemical  processes  such  as  volatilization, 
neutralization,  precipitation,  flocculation,  adsorp- 
tion, desorption,  dissolution,  oxidation,  and  reduc- 
tion; and  (3)  biological  processes  involving  re- 
sponse of  marine  organisms  to  waste  materials, 
incorporation  of  these  materials  within  the  orga- 
nism, and  modification  of  waste  substances  by  or- 
ganisms. (See  also  W87-07396)  (Author's  abstract) 
W87-07397 


WHO  IS  DOING  WHAT  IN  MARINE  DUMP- 
ING, 

Geological  Survey,  Woods  Hole,  MA. 

F.  T.  Manheim. 

IN:  Wastes  in  the  Ocean,  Volume  1 :  Industrial  and 

Sewage   Wastes   in   the  Ocean.   John   Wiley  and 

Sons,  New  York,  New  York.  1983.  p  47-65,  4  fig,  7 

tab,  31  ref. 

Descriptors:  'Waste  disposal,  'Ocean  dumping, 
'Economic  aspects,  Regulations,  Waste  manage- 
ment, Dredging,  Wastewater  disposal,  Industrial 
wastes,  Construction  wastes,  Research  priorities, 
Grants. 

In  1978,  major  categories  of  United  States  waste 
products  being  discharged  to  the  oceans  by  vessels 
were:  dredged  material,  65  million  tons  (metric); 
solid  sewage  waste,  5.0  million  tons;  and  industrial 
and  construction  wastes,  2.4  million  tons.  The 
amount  of  treated  (liquid)  sewage  waste  dis- 
charged to  the  ocean  and  estuaries  from  U.S. 
coastal  communities  has  been  estimated  at  some- 
what less  than  20  million  tons/day.  The  principal 
Federal  agencies  engaged  in  in-house  or  contracted 
research  on  waste  disposal  in  the  sea  are  (in  order 
of  allocation  of  funds)  the  National  Oceanic  and 
Atmospheric  Administration,  the  Environmental 
Protection  Agency,  and  the  Department  of 
Energy.  The  outlays  by  the  Departments  of  De- 
fense and  Interior,  the  National  Science  Founda- 
tion, and  other  agencies  are  smaller.  Of  the  total 
estimated  Federal  budget  of  $186  million  for  pollu- 
tion-related work  in   1980,  some  $30  million  was 
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allotted  for  research  on  marine  waste  disposal  cate- 
gories. A  very  rough  estimate  of  $100  million  is 
spent  annually  by  industry  for  the  disposal  of  2.2 
million  tons  of  industrial  waste.  Costs  for  the  dis- 
posal of  dredged  material  mostly  by  the  U.S.  Army 
Corps  of  Engineers  may  be  on  the  order  of  $75 
million.  The  operation  of  large  sectors  of  industry, 
commerce  and  coastal  urban  communities  is  still 
dependent  on  waste  material  handling  or  disposal 
in  the  marine  environment,  in  spite  of  the  Marine 
Protection,  Research,  and  Sanctuaries  Act  of  1972 
(Public  Law  92-532).  Innovation  in  disposing  of 
wastes  in  the  coastal  area  is  needed.  (See  also  W87- 
07396)  (Author's  abstract) 
W87-07398 


SIMPLE  MODELS  OF  WASTE  DISPOSAL  IN  A 
GYRE  CIRCULATION, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Meteorology  and  Physical  Oceanography. 

G.  R.  Flierl. 

IN:  Wastes  in  the  Ocean,  Volume  1:  Industrial  and 

Sewage  Wastes   in   the  Ocean.   John   Wiley   and 

Sons,  New  York,  New  York.  1983.  p  69-85,  7  fig,  4 

ref.  NOAA  Grant  NA  80  AA-D-00057. 

Descriptors:  *Ocean  dumping,  *Water  pollution 
effects,  *Waste  disposal,  *Gyre  circulation, 
♦Model  studies,  *Path  of  pollutants,  Environmen- 
tal effects,  Flow  pattern,  Marine  organisms,  Flow 
rates,  Mathematical  analysis,  Biodegradation,  Eco- 
systems. 

Several  simple  models  show  the  distribution  of 
waste  and  impact  of  waste  dumping  in  a  region 
where  there  is  a  circulating  flow.  First,  the  distri- 
bution in  the  absence  of  biological  feedback  effects 
is  considered  and  the  dependence  on  the  flow  rate, 
the  scale  of  the  gyre,  the  decay  time  of  the  waste, 
and  the  dumping  rate  are  described.   Second,  a 
biological  model,  with  a  growth  rate  dependent  on 
the  density  of  organisms  and  a  death  rate  varying 
with  the  waste  concentration,  is  used  to  examine 
what   the  impact  on  organisms  within  the   gyre 
might  be.  Finally,  various  situations  with  biological 
feedback,  introduced  by  making  the  decay  rate  of 
the  wastes  dependent  on  the  level  of  biological 
activity,    are   considered.    When    the    death    rate 
varies   nonlinearly   with   concentration,   'catastro- 
phes' (in  the  mathematical  sense)  can  occur:  the 
population  may  suddenly  die  out  with  only  a  small 
increase  in  the  dumping  rate.  The  models  are  in- 
tended to  illustrate  possible  behaviors  when  the 
physics,  chemistry,  and  biology  of  a  polluted  eco- 
system are  all  considered  together;  no  attempts  are 
made  to  apply  these  models  in  detail.  Model  calcu- 
lations suggest  that  the  most  important  quantities 
to  measure  are  the  decay  time  of  the  waste  and  its 
dependence  on  the  population  parameters,  the  rate 
at  which  mortality  increases  given  a  change  in 
waste  concentration,  and  the  circulation  time  for 
the  gyre.  In  addition,  the  rate  of  loss  of  material 
from  the  gyre  and  the  rate  at  which  fresh  popula- 
tions enter  seem  also  likely  to  be  important  infor- 
mation  which  could   be  gathered   from   physical 
measurements  in  the  field.  (See  also  W87-07396) 
(Lantz-PTT) 
W87-07399 


PHYSICAL  OCEANOGRAPHY   STUDIES  RE- 
LATED TO  WASTE  DISPOSAL  IN  THE  SEA, 
Copenhagen   Univ.   (Denmark).   Inst,  of  Physical 
Oceanography. 
G.  E.  B.  Kullenberg. 

IN:  Wastes  in  the  Ocean,  Volume  1:  Industrial  and 
Sewage  Wastes  in  the  Ocean.  John  Wiley  and 
Sons,  New  York,  New  York.  1983.  p  87-101,  5  fig, 
2  tab,  26  ref. 

Descriptors:  'Model  studies,  'Waste  disposal, 
•Ocean  dumping,  'Oceanography,  'Path  of  pollut- 
ants, Physical  properties,  Mixing,  Stratification, 
Eddies. 

Theoretical  models  of  horizontal  and  vertical 
mixing  of  ocean-dumped  wastes  on  small  to  mesos- 
cales  are  presented.  Observations  from  ocean 
dumping  and  dye  tracer  experiments  are  used  to 
test  the  models  and  to  calculate  mixing  parameters. 
These  are  shown  to  be  highly  variable,  depending 
on  environmental  conditions  such  as  wind,  current 


distribution,  and  density  stratification.  The  experi- 
ments show  that  the  waste  material  in  stably  strati- 
fied conditions  can  become  distributed  in  well- 
defined  layers  related  to  the  current  and  density 
distributions.  Such  layers  can  be  very  persistent. 
Discussed  are  some  physical  oceanography  studies 
of  interest  to  waste  disposal  problems.  These  stud- 
ies primarily  concern  the  understanding  and  pre- 
diction of  the  physical  dispersion  in  various  parts 
of  the  water  column.  Outstanding  features  in  this 
context  are:  (1)  the  generally  stable  stratification, 
which  usually  varies  in  space  and  time  and  which 
implies  relatively  weak  and  intermittent  small-scale 
turbulence  and  associated  mixing.  The  large-scale 
motion  mainly  occurs  along  isopycnals.;  (2)  the 
heterogeneity  of  the  physical,  chemical,  and  bio- 
logical distribution  patterns;  fronts  have  been 
shown  to  be  very  common,  and  mesoscale  eddies 
of  sizes  in  the  range  of  10-100  km  contain  most  of 
the  kinetic  energy  and  influence  the  general  circu- 
lation; and  (3)  the  energy  occurs  at  a  number  of 
frequencies  and  scales,  the  fluctuating  velocities  in 
the  sea  are  normally  larger  than  the  mean,  and  the 
motion  in  the  deep  sea  is  driven  by  wind  effects 
and  thermohaline  forcing.  (See  also  W87-07396) 
(Lantz-PTT) 
W87-07400 


LONG-TERM       MIXING       PROCESSES       IN 
SLOPEWATER, 

Woods  Hole  Oceanographic  Institution,  MA. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-07401 


DISPERSION  OF  PARTICLES  AFTER  DISPOS- 
AL OF  INDUSTRIAL  AND  SEWAGE  WASTES, 

Woods  Hole  Oceanographic  Institution,  MA. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-07402 


ACID-IRON  DISPOSAL  EXPERIMENTS  IN 
SUMMER  AND  WINTER  AT  DEEPWATER 
DUMPSITE-106, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07403 


AUTOMATED        IRON        MEASUREMENTS 
AFTER  ACID-IRON  WASTE  DISPOSAL, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-07404 


VOLATILE     ORGANIC     WASTES     AT     THE 
PUERTO  RICO  DUMPSITE, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07405 


MICROBIAL  COMMUNITIES  IN  SURFACE 
WATERS  AT  THE  PUERTO  RICO  DUMPSITE, 

Maryland  Univ.,  College  Park.  Dept.  of  Microbi- 
ology. 

F.  L.  Singleton,  J.  W.  Deming,  E.  R.  Peele,  B. 
Cavari,  and  B.  Gunn. 

IN:  Wastes  in  the  Ocean,  Volume  1:  Industrial  and 
Sewage  Wastes  in  the  Ocean.  John  Wiley  and 
Sons,  New  York,  New  York.  1983.  p.  201-218,  6 
fig,  3  tab,  25  ref.  NOAA  Grant  NA  79AA-D- 
00062,  and  NSF  Grant  DEB  77-14646,  A02. 

Descriptors:  'Bacteria,  'Waste  disposal,  'Surface 
waters,  'Ocean  dumping,  'Water  pollution  effects, 
♦Microbiological  studies,  'Puerto  Rico,  Environ- 
mental effects,  Vibrio,  Aeromonas,  Bacterial  analy- 


A  variety  of  microbiological  parameters  were  de- 
termined for  surface  waters  in  and  surrounding  the 
Puerto  Rico  dumpsite  which  is  used  for  disposal  of 
pharmaceutical  wastes.  Specific  activities  of  micro- 
bial populations  were  derived  from  comparisons  of 
activity  measurements  (uptake  of  radiolabeled  sub- 
strates or  substrate-responsive  cell  numbers  deter- 


mined by  epifluorescent  microscopy)  and  total  cell 
numbers.  Highest  values  were  observed  in  samples 
from  stations  in  or  near  the  dumpsite.  Similarly, 
largest  numbers  of  colony-forming  bacteria,  enu- 
merated on  marine  agar,  were  obtained  in  the 
vicinity  of  the  dumpsite.  Total  colony-forming 
bacteria  were  enumerated  at  all  stations,  with  sev- 
eral different  culture  media,  and  randomly  selected 
isolates  were  identified  to  develop  diversity  indices 
for  the  culturable  bacterial  community.  Bacteria 
isolated  on  marine  agar  were  found  to  be  predomi- 
nantly members  of  the  Vibrio/ Aeromonas  group, 
with  the  more  typical  marine  pseudomonads  com- 
prising less  than  9%  of  the  community.  In  the 
vicinity  of  the  dumpsite,  large  numbers  of  Gram- 
positive  bacteria,  that  is,  micrococci,  staphylo- 
cocci, and  bacilli,  were  recovered  from  water  sam- 
ples plated  on  marine  agar,  as  well  as  from  those 
plated  on  plate  count  agar,  which  selects  against 
bacteria  requiring  sea  salts  for  growth.  Results 
obtained,  in  particular  diversity  index  measure- 
ments and  the  persistence  of  culturable,  waste- 
specific  organisms  at  the  dumpsite,  suggest  that 
alterations  in  the  natural  microbial  populations  of 
surface  waters  of  the  Puerto  Rico  dumpsite  and 
environs  have  occurred.  (See  also  W87-07396) 
(Author's  abstract) 
W87-07406 


PHYTOPLANKTON:  COMPARISON  OF  LAB- 
ORATORY BIOASSAY  AND  FIELD  MEAS- 
UREMENTS, 

Bigelow  Lab.  for  Ocean  Sciences,  West  Boothbay 

Harbor,  ME. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-074O7 

COPEPODS  AND  ICHTHYOPLANKTON:  LAB- 
ORATORY STUDIES  OF  PHARMACEUTICAL 
WASTE  TOXICITY, 

Texas  Univ.  at  Austin,  Port  Aransas.  Marine  Sci- 
ence Inst. 
For  primary  bibliographic  entry  see  Field  5C. 

W87-07408 


FISH:      RESPONSE     TO      OCEAN-DUMPED 
PHARMACEUTICAL  WASTES, 

Texas  Univ.  at  Austin,  Port  Aransas.  Marine  Sci- 
ence Inst. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-07409 


HISTORY  OF  OCEAN  DISPOSAL  IN  THE 
MID-ATLANTIC  BIGHT, 

Environmental   Protection  Agency,   Philadelphia, 

PA.  Environmental  Impacts  Branch. 

W.  C.  Muir. 

IN:  Wastes  in  the  Ocean,  Volume  1:  Industrial  and 

Sewage  Wastes   in   the  Ocean.   John   Wiley   and 

Sons,  New  York,  New  York.  1983.  p  273-291,  5 

fig,  7  tab,  30  ref. 

Descriptors:  'Mid-Atlantic  Bight,  'Ocean  dump- 
ing, 'History,  'Waste  disposal,  'Maryland,  'Dela- 
ware, Industrial  wastes,  Municipal  wastes,  Regula- 
tions, Marine  environment. 

During  the  1960s  and  1970s  a  variety  of  industrial 
and  municipal  wastes  were  dumped  in  the  ocean 
on  the  mid-continental  shelf  bordering  Maryland 
and  Delaware.  U.S.  Environmental  Protection 
Agency  (U.S.  EPA)  Region  III  managed  four  dis- 
posal sites  in  this  area  between  1972  and  1980.  In 
October  1972  when  the  MPRSA  was  enacted, 
there  were  four  ocean  dumpsites  in  U.S.  EPA's 
Region  III.  On  January  1,  1981,  that  number  had 
been  reduced  to  zero.  During  that  period  over 
13,000  metric  tons  of  wastes  were  dumped  at  sea 
from  Region  Ill's  cities  and  industries.  Although  it 
will  be  difficult  to  assess  all  of  the  impacts  due  to 
dumping,  the  quantitative  loadings  for  the  major 
pollutants  at  the  dumpsites  are  available.  The 
major  emphasis  of  Region  Ill's  permit  program 
was  in  the  development  of  alternatives.  Each 
dumper  received  a  thorough  evaluation  of  its 
entire  facility  in  the  determination  of  the  need  for 
dumping.  Thus,  Sun  Oil  Company  had  been  dump- 
ing since  1966;  within  six  months  of  its  first  permit 
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in  1973,  Sun  Oil  Company  had  developed  an  abate- 
ment plan  involving  the  modification  of  existing 
equipment.  The  technology  was  already  available 
to  recover  oil  and  recycle  the  spent  caustic  at  an 
eventual  cost  savings  to  the  company.  DuPont- 
Edge  Moor  presently  sells  a  large  portion  of  the 
ferric  chloride  previously  dumped  as  waste  and 
recycles  most  of  the  hydrochloric  acid  which  was 
also  a  waste.  Philadelphia  has  reclaimed  over  20  sq 
km  (5000  acres)  of  barren  strip  mine  land  in  middle 
Pennsylvania  with  sewage  sludge  which  would 
have  gone  to  sea.  Each  dumper  represented  a 
unique  situation.  It  has  been  shown  that  U.S. 
EPA's  environmental  regulations  are  sufficient  to 
control  and  limit  ocean  dumping.  Further,  indus- 
tries and  municipalities  do  have  environmentally 
and  economically  sound  alternatives  to  ocean 
dumping.  (See  also  W87-07396)  (Lantz-PTT) 
W87-07410 


EFFECTS   OF  SEWAGE   SLUDGE   DUMPING 
ON  CONTINENTAL  SHELF  BENTHOS, 

Environmental     Protection    Agency,     Annapolis, 

MD. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-07411 


SEWAGE  SLUDGE  DUMPING  IN  THE  MID- 
ATLANTIC  BIGHT  IN  THE  1970S:  SHORT-, 
INTERMEDIATE-,  AND  LONG-TERM  EF- 
FECTS, 

Millersville  State  Coll.,  PA.  Dept.  of  Earth  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-07412 


MARINE  AMOEBAE  (PROTOZOA:  SARCO- 
DLNA)  AS  INDICATORS  OF  HEALTHY  OR 
IMPACTED  SEDIMENTS  IN  THE  NEW  YORK 
BIGHT  APEX, 

National  Marine  Fisheries  Service,  Oxford,  MD. 

Northeast  Fisheries  Center. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-07413 


TESTING  AND  EVALUATION  OF  STABI- 
LIZED COAL  WASTES  FOR  OCEAN  DISPOS- 
AL, 

State  Univ.  of  New  York  at  Stony  Brook.  Coll.  of 

Engineering  and  Applied  Sciences. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-07414 


DIFFUSION  OF  CALCIUM  AND  SULFATE 
IONS  IN  STABILIZED  COAL  WASTES, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

I.  W.  Duedall,  J.  S.  Buyer,  M.  G.  Heaton,  S.  A. 

Oakley,  and  A.  Okubo. 

IN:  Wastes  in  the  Ocean,  Volume  1:  Industrial  and 

Sewage  Wastes  in  the  Ocean.   John   Wiley   and 

Sons,  New  York,  New  York.  1983.  p  375-395,  11 

fig,  4  tab,  18  ref. 

Descriptors:  'Industrial  wastes,  *Calcium,  *Sul- 
fates,  *Coal,  *Waste  disposal,  *Ocean  dumping, 
•Model  studies,  Seawater,  Fly  ash,  Sludge,  Power- 
plants. 

Fly  ash  and  scrubber  sludge  wastes  (mainly  calci- 
um sulfite  hemihydrate  and  gypsum)  from  coal- 
burning  power  plants  were  stabilized  with  lime  to 
produce  solid,  brick-like  forms.  The  flux  of  calci- 
um (Ca(2  +  ))  and  sulfate  (S04(2-))  ions  from 
blocks  placed  in  test  tanks  containing  seawater  or 
estuarine  water  was  measured  for  168  days  for  one 
waste  and  147  for  another.  Initially,  fluxes  of 
Ca(2  +  )  and  S04(2-)  leaving  the  blocks  about  10  to 
the  minus  7th  power  mole/sq  mm/day  for  two 
different  wastes  with  approximately  the  same  fly 
ash:sludge  ratio  of  1:1;  at  the  end  of  the  experi- 
ment, fluxes  had  decreased  to  2  times  10  to  the 
minus  8th  power  to  3  times  10  to  the  minus  8th 
power  mole/sq  mm/day.  A  one-dimensional  model 
based  on  diffusion  was  developed  to  describe  the 
fluxes.  The  model  predicts  diffusivities  of  1.2  times 
10  to  the  minus  9th  to  3  times  10  to  the  minus  9th 
power  sq  cm/sec  and  the  depth  (x  sub  c)  of  pene- 


tration of  the  diffusion  process:  in  10  days,  x  sub 
c  =  2.1-3.3  cm.  The  results  of  the  model  suggest 
that  stabilized  coal  waste  blocks  will  have  a  long 
life  in  seawater  if  erosion  and  biological  processes 
do  not  have  a  major  effect  on  block  properties. 
(See  also  W87-07396)  (Author's  abstract) 
W87-07415 


SCIENTIFIC  STRATEGY  FOR  INDUSTRIAL 
AND  SEWAGE  WASTE  DISPOSAL  IN  THE 
OCEAN, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

I.  W.  Duedall,  B.  H.  Ketchum,  P.  K.  Park,  and  D. 

R.  Kester. 

IN:  Wastes  in  the  Ocean,  Volume  1:  Industrial  and 

Sewage   Wastes  in  the  Ocean.   John   Wiley   and 

Sons,  New  York,  New  York.   1983.  p  399-413,  6 

fig,  1  tab,  18  ref. 

Descriptors:  *Wastewater  disposal,  *Ocean  dump- 
ing, *Industrial  wastes,  *Research  priorities, 
Wastewater  disposal,  Marine  environment,  Fate  of 
pollutants,  Path  of  pollutants. 

Ocean  dumping  of  industrial  and  sewage  wastes 
will  continue  into  the  future.  The  scientific  evalua- 
tion of  ocean  dumping  requires  a  strategy  of  funda- 
mental research  in  biological,  chemical,  physical 
and  sedimentogical  processes  in  marine  systems, 
investigations  of  waste  characterization,  studies  of 
toxicity  mechanisms  and  sublethal  and  biological 
effects  based  on  laboratory  microcosm  and  field- 
work,  determination  of  fates  and  pathways  of 
wastes,  and  the  development  of  mathematical 
models  describing  biological,  chemical,  and  physi- 
cal processes.  When  possible  and  depending  on  the 
properties  of  the  waste,  dispersal  deepwater  dump- 
sites  should  be  used  for  waste  disposal  instead  of 
sites  closer  to  shore.  A  program  to  recycle  wastes 
will  reduce  the  quantity  of  waste  material  pro- 
duced as  well  as  decrease  the  rate  of  depletion  of 
those  elements  whose  present  abundance  is  low. 
Research  into  innovative  solutions  of  waste  dispos- 
al that  minimize  environmental  impacts  should  be 
encouraged.  (See  also  W87-07396)  (Author's  ab- 
stract) 
W87-07416 


AVOIDING  FAILURE  OF  LEACHATE  COL- 
LECTION SYSTEMS  AT  HAZARDOUS  WASTE 
LANDFILLS, 

Little  (Arthur  D.),  Inc.,  Cambridge,  MA. 
J.  M.  Bass. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia  22161,  as  PB84- 
235100.  Price  codes:  A07  in  paper  copy,  A01  in 
microfiche.  EPA  Report  No.  EPA-600/D-84-210, 
August  1984.  17p,  1  fig,  5  tab,  11  ref.  EPA  Con- 
tract 68-03-1822. 

Descriptors:  *Waste  disposal,  *Water  pollution 
prevention,  *Leachates,  "Hazardous  wastes, 
•Landfills,  Water  pollution  sources,  Drainage  sys- 
tems, Performance  evaluation. 

Failure  of  leachate  collection  systems  is  expected 
to  be  a  problem  in  the  operation  of  hazardous 
waste  disposal  facilities,  just  as  failure  of  drainage 
systems  has  been  a  problem  at  agricultural  sites. 
The  principal  failure  mechanisms  include  sedimen- 
tation, clogging  by  biological,  chemical  and  bio- 
chemical materials,  and  mechanisms  which  do  not 
involve  clogging  including  pipe  deterioration,  pipe 
displacement  and  exceeding  design  capacity.  Oper- 
ating experience  with  leachate  collection  systems 
indicates  that  all  of  the  failure  mechanisms  have 
occurred  in  the  field,  although  experience  with 
chemical  and  biochemical  precipitation  is  limited. 
In  a  survey  of  22  waste  disposal  facilities  which 
had  leachate  collection  system  problems,  14  experi- 
enced problems  attributable  to  errors  in  design, 
construction  or  operation.  The  remaining  8  experi- 
enced problems  that  could  likely  have  been  avoid- 
ed through  system  maintenance.  Designing  to 
avoid  failure  includes  careful  pipe  location,  fall- 
back systems  or  redundancy,  allowing  for  mainte- 
nance requirements  and  addressing  specific  failure 
mechanisms.  Construction  must  involve  adequate 
quality  assurance  and  may  require  special  con- 
struction techniques.  Operation  of  leachate  collec7 


tion  systems  to  avoid  failure  includes  regular  in- 
spection and  system  maintenance  to  find  and  ad- 
dress problems  before  they  become  too  serious. 
(Author's  abstract) 
W87-07430 


BRICKS  MANUFACTURED  FROM  SLUDGE, 

Nanyang  Technological   Inst.,  Singapore.   School 

of  Civil  and  Structural  Engineering. 

J.-H.  Tay. 

Journal    of  Environmental    Engineering   (ASCE) 

JOEDDU,  Vol.  113,  No.  2,  p  278-284,  April  1987. 

2  fig,  5  tab,  12  ref. 

Descriptors:  *Sludge  utilization,  *Waste  disposal, 
♦Bricks,  Sludge  ash,  Compressive  strength. 

Sludge  resulting  from  wastewater  treatment  plants 
creates  problems  of  disposal.  Generally,  dewatered 
sludges  are  disposed  of  by  spreading  on  the  land  or 
by  landfilling.  However,  for  highly  urbanized 
cities,  sludge  disposal  by  landfilling  might  not  be 
appropriate  due  to  land  limitation.  Incineration 
might  be  an  alternative  solution.  However,  a  sub- 
stantial amount  of  ash  will  be  produced  after  the 
burning  process  and  must  be  disposed  of  by  other 
means.  This  paper  presents  the  results  of  the  utili- 
zation of  dried  sludge  and  sludge  ash  as  brick 
making  materials.  The  maximum  percentages  of 
dried  sludge  and  sludge  ash  that  can  be  mixed  with 
clay  for  brick  making  are  40%  and  50%  respec- 
tively. The  compressive  strength  of  the  bricks  are 
87.2  N/sq  mm  for  0%  sludge,  decreasing  to  37.9 
M/sq  mm  for  40%  dried  sludge,  and  69.4  N/sq 
mm  for  50%  sludge  ash.  (See  also  W87-07498) 
(Author's  abstract) 
W87-07494 


SLUDGE  ASH  AS  FILLER  FOR  PORTLAND 
CEMENT  CONCRETE, 

Nanyang  Technological  Inst.,  Singapore.   School 

of  Civil  and  Structural  Engineering. 

J.-H.  Tay. 

Journal   of  Environmental    Engineering   (ASCE) 

JOEDDU,  Vol.  113,  No.  2,  p  345-351,  April  1987. 

3  fig,  4  tab,  18  ref. 

Descriptors:  *Sludge  utilization,  *Waste  disposal, 
•Sludge,  *Portland  cement,  'Concretes,  Fillers, 
Sludge  ash,  Cement. 

Sludge  is  an  unavoidable  by-product  of  wastewater 
treatment.  For  highly  urbanized  cities,  incineration 
of  sludge  might  be  a  viable  means  of  sludge  dispos- 
al; however,  a  substantial  amount  of  ash  is  pro- 
duced by  the  burning  process  and  must  be  disposed 
of  by  other  means.  The  feasibility  of  using  sludge 
ash  as  filler  in  concrete  is  studied,  and  the  effects  of 
sludge  ash  on  the  properties  of  fresh  and  hardened 
concrete  are  investigated.  The  results  indicate  that 
the  sludge  ash  could  be  used  as  a  partial  replace- 
ment for  cement  in  concrete.  (See  also  W87-07494) 
(Author's  abstract) 
W87-07498 


SLUDGE  COMPOST  RECYCLING:  THE 
PHILADELPHIA  STORY, 

Philadelphia  Streets  Dept.,  PA. 

M.  Miller. 

Journal  of  Soil  and  Water  Conservation  JWSCA3, 

Vol.    41,    No.    5,   p   292-296,    September-October 

1986. 

Descriptors:  *Sludge  disposal,  *Compost,  •Recy- 
cling, *Waste  recovery,  *Waste  management, 
•Philadelphia,  *Waste  disposal,  Sludge,  Case  stud- 
ies, Land  disposal,  Land  reclamation,  Costs,  Eco- 
nomic aspects,  Planning,  Marketing,  Soil  amend- 
ments, Strip  mines. 

Philadelphia's  Water  Department  has  developed  a 
comprehensive  sludge  management  program  in 
which  compost  products  are  recycled  in  four 
major  utilization  programs:  (1)  marketing;  (2)  bulk 
applications  to  land;  (3)  stripmine  reclamation;  and 
(4)  giveaway.  After  seven  years  of  experience,  the 
program  serves  as  a  working  model  for  large-scale 
municipal  sludge  compost  recycling.  Composting 
is  a  five-step  process  involving  mechanical  dewa- 
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tering,  blending  with  wood  chips,  aerobic  diges- 
tion, curing,  and  screening;  about  200  dry  tons  of 
sludge  are  processed  daily.  Products  are  marketed 
in  four  programs;  products  include  Earthlife  (for 
greenhouse  and  landscaping  use),  Dry  Philorganic 
(for  land  application  and  soil  amendment),  and 
Mine  Mix  (for  bulk  stripmine  application).  The 
bulk  application  program  uses  a  mixture  of  com- 
post and  screened  Mine  Mix  to  amend  agricultural 
soils  and  revegetate  landfill  cover.  The  giveaway 
program  allows  homeowners,  landscape  gardeners, 
and  other  small-scale  users  to  collect  their  own 
compost  (Philorganic)  at  the  wastewater  treatment 
plants  at  no  cost.  The  stripmine  reclamation  pro- 
gram targets  thousands  of  acres  of  land  left  barren 
from  surface  mining  activity.  A  new,  large-scale 
composting  facility  is  currently  being  constructed 
in  anticipation  of  increased  sludge  production  (360 
tons  daily  by  1988).  (Doria-PTT) 
W87-07559 


ZINC,  COPPER  AND  NICKEL  CONCENTRA- 
TIONS IN  RYEGRASS  GROWN  ON  SEWAGE 
SLUDGE-CONTAMINATED  SOILS  OF  DIF- 
FERENT PH, 

Rothamsted     Experimental     Station,     Harpenden 

(England). 

J.  R.  Sanders,  S.  P.  McGrath,  and  T.  M.  Adams. 

Journal  of  the  Science  of  Food  and  Agriculture 

JSFAAE,  Vol.   37,  No.   10,  p  961-968,  October 

1986.  2  fig,  4  tab,  13  ref. 

Descriptors:  *Zinc,  *Copper,  'Nickel,  'Ryegrass, 
♦Land  disposal,  'Sludge  disposal,  'Hydrogen  ion 
concentration,  'Path  of  pollutants,  'Wastewater, 
Water  pollution  sources,  Water  pollution  effects, 
Soil  types,  Heavy  metals,  Acidity,  Soil  chemistry, 
Crop  yield,  Crop  production,  Chelating  agents, 
Greenhouses,  Toxicity,  Soil  texture,  Statistical 
analysis,  Correlation  coefficient. 

Sewage  sludge  containing  high  concentrations  of 
zinc,  copper,  and  nickel  were  added  separately  to 
samples  of  two  soils  (a  silty  clay  loam  and  a  sandy 
loam)  on  which  pH  levels  between  4.5  and  7.5  had 
been  established;  there  were  also  treatments  with 
either  sludge  of  low  metal  content  or  no-sludge. 
Soil-sludge    mixtures    were    either    continuously 
cropped  with  ryegrass  or  kept  upcropped  in  pots 
in  the  greenhouse  for  six  months.  Zinc  and  nickel 
concentrations  in  0.1  M  calcium  chloride  extracts 
of  soils  from  the  cropped  pots  and  in  solutions 
displaced   from   the   fallow   pots   decreased   with 
increasing  pH  over  the  range  tested,  but  copper 
concentrations  remained  steady  above  pH  5.5;  indi- 
vidual metal  concentrations  in  ryegrass  tops  fol- 
lowed the  same  pattern  with  pH  as  those  in  ex- 
tracted solutions.  Squared  correlation  coefficients 
between  shoot  metal  concentrations  and  concen- 
trations of  metals  in  EDTA,  DPTA,  or  calcium 
chloride    extracts    or    displaced    solutions,    when 
taken  over  all  soil,  pH,  and  sludge  treatments,  were 
>   0.60  (P   <   0.001).   Ryegrass  yield   reductions 
occurred  on  soils  contaminated  with  each  of  the 
three   metal   sludges   when   soil   pH   was   5.5   or 
below.  It  is  concluded  that  a  pH  of  6.0  is  generally 
satisfactory  to  guard  against  phytotoxic  effects  for 
these  three  metals,  though  the  resulting  metal  con- 
centrations in  herbage,  particularly  of  copper,  may 
lead  to  excessive  uptake  by  grazing  animals.  (Au- 
thor's abstract) 
W87-07581 


NEW  TREATMENT  OF  SEWAGE  SLUDGE  BY 
DIRECT  THERMOCHEMICAL  LIQUEFAC- 
TION, 

National    Research    Inst,    for   Pollution   and    Re- 
sources, Kawaguchi  (Japan). 
For   primary   bibliographic   entry   see   Field    5D. 
W87-07585 
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USE  OF  REGRESSION  MODELS  TO  LINK 
RAW  WATER  CHARACTERISTICS  TO  TRIHA- 
LOMETHANE  CONCENTRATIONS  IN 
DRINKING  WATER, 

Evaluation  Research  Corp.,  Oak  Ridge,  TN. 
C.  M.  Morrow,  and  R.  A.  Minear. 
Water  Research  WATRAG,  Vol.  21,  No.  1,  p  41- 
48,  January  1987.  6  fig,  9  tab,  16  ref.  Water  Re- 
sources Research  Center  Grant   14-34-0001-1145. 

Descriptors;  'Chlorination,  'Model  studies,  'Re- 
gression models,  'Raw  water,  'Trihalomethanes, 
'Water  treatment,  'Water  quality,  'Tennessee, 
•Drinking  water,  Bromine,  Bromides,  Detection 
limits,  Field  tests,  Prediction,  Sample  preparation. 

The  effect  of  raw  water  bromide  on  the  formation 
and  distribution  of  trihalomethanes  (THMs)  in  fin- 
ished drinking  water  was  examined.  Twenty  major 
water  supplies  in  East  Tennessee  were  selected  for 
their     significant     levels     of    bromine-containing 
THMs,  as  demonstrated  by  previous  studies.  The 
cities  were  sampled  quarterly  for  raw  water  pH, 
temperature,   NVTOC,   and   bromide  content,   as 
well  as  finished  water  pH,  NVTOC,  and  applied 
chlorine  dose,  coupled  with  conjunctive  measure- 
ment  for   7-day   THMs.    Few   data   for   bromide 
levels   in   natural   waters   are   currently   available 
since  most  conventional  colorimetric  applications 
lack  desired  sensitivity,  as  does  direct  ion  chroma- 
tography  (IC).   Although   Fishman's  kinetic  per- 
manganate method  is  adequate  in  the  10-100  micro- 
p/L   range,   it   is  time-consuming,   and   prone   to 
certain  interferences.  An  IC  method  using  a  sample 
preconcentration     column     was    evaluated.     The 
method  produced  a  1  microgram(ug)/L  minimum 
detection  level  using  deionized  water  based  stand- 
ards, with  3%  relative  precision  completed  at  a 
standard   concentration   of   1000   ug/L.    Bromide 
levels  in  the  raw  waters  sampled  were  found  to 
range  from  10  to  225  ug/L.  Concurrent  with  the 
field  sampling,  laboratory  chlorination  experiments 
were    conducted    using    Tennessee    River    water, 
under  controlled  laboratory  conditions  of  bromide 
level,  chlorine  dose,  pH,  ionic  strength,  tempera- 
ture, and  organic  precursor  concentration.  Result- 
ant THM  formations  were  monitored  over  a  96  h 
reaction  period.  The  results  concurred  with  obser- 
vations made  in  previous  work  by  such  researchers 
as  Bird  and  Rook.  Nonlinear  regression  models  for 
THM  formation  were  generated  using  the  labora- 
tory chlorination  data  with  respect  to  pH,  tempera- 
ture, chlorine  dose,  bromide,  and  NVTOC  level. 
Actual  values  for  these  variables  were  substituted 
into  the  regression  models,  using  the  seasonal  field 
data.  Resultant  predictive  THM  values  were  then 
compared  with  actual  THM  values  for  those  data 
sampled.  In  general,  these  models  were  found  to 
give  acceptable  fits.  Overall  74.1%  of  the  predict- 
ed values  were  within  +  or  -  15%  of  the  measured 
values.  (Author's  abstract) 
W87-06753 

EFFECT  OF  WATER  TREATMENT  ON  THE 
SPECIATION  AND  CONCENTRATION  OF 
LEAD  IN  DOMESTIC  TAP  WATER  DERIVED 
FROM  A  SOFT  UPLAND  SOURCE, 

Lancaster  Univ.,  Bailrigg  (England).  Dept.  of  En- 
vironmental Sciences. 

S  J.  de  Mora,  R.  M.  Harrison,  and  S.  J.  Wilson. 
Water  Research  WATRAG,  Vol.  21,  No.  1,  p  83- 
94,  January  1987.  5  fig,  6  tab,  29  ref. 

Descriptors:  'Plumbing,  'Glasgow,  'Tap  water, 
♦Water  treatment,  'Lead,  'Stagnation,  Speciation, 
Heavy  metals,  Solubility,  Aluminum,  Colloids, 
Plumbosolvency,  Domestic  water,  Construction 
materials,  Scotland,  Water  supply,  Water  proper- 


other.  Water  treatment  processes  greatly  reduce 
the  plumbosolvent  properties  of  the  water  as  indi- 
cated by  30  min  stagnation,  and  it  is  postulated  that 
the  removal  of  colloidal  hydrous  iron  oxide/humic 
acid  species  is  particularly  important  in  this  regard. 
The  presence  of  appreciable  levels  of  colloidal 
aluminum  in  some  alum-coagulated  water  samples 
does  not  appear  to  influence  plumbosolvency  (Au- 
thor's abstract) 
W87-06758 


BEER  AND  BIOMASS, 

Bechtel  Ltd.,  London  (England). 

For   primary   bibliographic   entry   see   Field    5D. 

W87-07586 


Thirty-minute  stagnation  tapwater  samples  were 
collected  from  five  households  with  lead  plumbing 
near  Glasgow,  Scotland.  Four  sites  were  supplied 
with  water  from  the  same  source,  but  subject  to 
different  levels  of  treatment  ranging  from  no  treat- 
ment whatever  at  one  extreme,  to  coagulation, 
filtration,  chlorination  and  pH  adjustment  at  the 


COAGULATING  BEHAVIORS  OF  FEUII)  POL- 
YMERIC SPECIES-I:  PREFORMED  POLY- 
MERS BY  BASE  ADDITION, 

Eidgenoessische   Anstalt   fuer   Wasserversorgung, 
Abwasserreinigung    und   Gewaesserschultz,    Due- 
bendorf  (Switzerland). 
For  primary  bibliographic  entry  see  Field  2K. 

W87-06762 


COAGULATING  BEHAVIORS  OF  FEdll)  POL- 
YMERIC SPECIES-II:  PREFORMED  POLY- 
MERS IN  VARIOUS  CONCENTRATIONS, 

Eidgenoessische   Anstalt   fuer   Wasserversorgung, 

Abwasserreinigung    und   Gewaesserschultz,    Due- 

bendorf  (Switzerland). 

For  primary  bibliographic  entry  see  Field  2K. 

W87-06763 


TRAINING   PANELISTS   FOR   THE   FLAVOR 
PROFILE  ANALYSIS  METHOD, 

Drexel   Univ.,    Philadelphia,    PA.    Environmental 

Studies  Inst. 

For   primary   bibliographic   entry   see   Field    5G. 

W87-06765 


MODELING  TOC  REMOVAL  BY  GAC:  THE 
GENERAL  LOGISTIC  FUNCTION, 

Environmental     Protection    Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

R.  M.  Clark. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.  1,  p  33-37,  January  1987. 

9  fig,  4  tab,  9  ref. 

Descriptors:  'Mathematical  models,  'General  Lo- 
gistic Function,  'Model  studies,  'Organic  carbon, 
'Model  studies,  'Activated  carbon,  'Water  treat- 
ment, 'Data  interpretation,  Mathematical  equa- 
tions, Mathematical  analysis,  Isotherms,  Break- 
through, Performance  evaluation,  Carbon,  Adsorb- 
ents, Mathematical  studies,  Adsorption. 

Various  models  have  been  proposed  to  predict  the 
performance  of  granular  activated  carbon  (GAC) 
for  single  and  bisolute  systems,  including  the  use  of 
a  bed  depth  service  model  for  interpreting  data  for 
operation  of  adsorption  beds  to  remove  total  or- 
ganic carbon  (TOC).  This  model  is  essentially  the 
simple  or  symmetrical  logistic  function.  The  gener- 
alized logistic  function  is  applied  to  TOC  removal 
and  data  from  GAC,  incorporating  the  inverse  of 
the  Freundlich  isotherm  slope.  Thus  the  model  is 
useful  when  the  breakthrough  curve  is  nonsymme- 
trical. (Author's  abstract) 
W87-06766 


PREVENTING  THE  FORMATION  OF  TRIHA- 
LOMETHANES IN  FLORIDA  GROUNDWAT- 
ER, 

Camp,   Dresser  and  McKee,   Inc.,   Boston,   MA. 
J.  C.  Thompson,  and  J.  J.  Ameno. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  1,  p  38-42,  January  1987. 
6  fig,  2  tab,  2  ref. 

Descriptors:  'Water  treatment,  'Groundwater, 
'Pollutants,  'Aquifers,  'Trihalomethanes,  'Color 
removal,  'Water  quality  control,  Groundwater 
quality,  Water  quality,  Florida,  Biscayne  Aquifer, 
Methane,  Color,  Optical  properties,  Coagulation, 
Chemical  coagulation,  Water  softening,  Ammonia. 

The  Broward  County  (Florida)  Utilities  Depart- 
ment was  faced  with  the  problem  of  reducing 
color  in  water  from  the  Biscayne  Aquifer  and 
simultaneously   controlling   the   potential    for  the 
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formation  of  excessive  trihalomethanes  (THMs). 
The  solution  was  to  provide  a  short  coagulation 
period,  using  ferric  chloride,  followed  by  softening 
to  remove  color  plus  providing  a  chloramine  resid- 
ual by  adding  ammonia.  The  improved  treatment 
processes  resulted  in  color  control  and  THM  levels 
of  less  than  half  the  maximum  contaminant  level. 
(Author's  abstract) 
W87-06767 


COMPARING  GEL  PERMEATION  CHROMA- 
TOGRAPHY AND  ULTRAFILTRATION  FOR 
THE  MOLECULAR  WEIGHT  CHARACTER. 
IZATION  OF  AQUATIC  ORGANIC  MATTER, 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-06768 


DEVELOPING  HALOFORM  FORMATION  PO- 
TENTIAL TESTS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Civil  Engineering. 

B.  Batchelor,  D.  Fusilier,  and  E.  H.  Murray. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  1,  p  50-55,  January  1987. 
10  fig,  2  tab,  8  ref. 

Descriptors:  'Pollutant  identification,  'Trihalo- 
methanes, *Water  treatment,  'Chemical  analysis, 
Water  quality  control,  Water  treatment  facilities, 
Chemical  potential,  Chemical  reactions,  Halogens, 
Chlorine,  Data  acquisition,  Testing  procedures, 
Iodine,  Bromine,  Spectrophotometry,  Haloforms, 
Humic  acids,  Kinetics,  Comparison  studies.  Organ- 
ic carbon,  Performance  evaluation. 

There  is  a  need  for  accurate,  rapid,  and  easily 
measured  surrogate  parameters  for  trihalomethane 
formation  potential  (THMFP)  to  aid  in  the  control 
of  water  treatment  plants.  Four  haloform  potential 
(HFP)  tests  were  developed  to  meet  this  need. 
They  are  based  on  replacing  chlorine  in  the 
THMFP  test  with  iodine  or  bromine.  The  iodo- 
form or  bromoform  produced  by  reaction  with 
natural  organic  matter  can  be  measured  with  a 
spectrophotometer  rather  than  a  gas  chromato- 
graph.  Kinetics  of  formation  of  iodoform  and  bro- 
moform were  studied  at  25,  50,  and  100  C  using 
solutions  of  commercial  humic  acid.  Correlation 
experiments  showed  that  the  HFP  tests  were  better 
able  to  predict  THMFP  than  conventional  surro- 
gate parameters,  total  organic  carbon,  and  ultra- 
violet absorption.  On  the  basis  of  ease  of  analysis, 
analysis  time,  and  the  ability  to  predict  THMFP, 
the  HFP  tests  appear  to  be  improved  surrogate 
parameters  for  THMFP.  (Author's  abstract) 
W87-06769 


W87-06770 


DESIGNING  A  COST-EFFICIENT  AIR-STRIP- 
PING PROCESS, 

N.  Nirmalakhandan,  Y.  H.  Lee,  and  R.  E.  Speece. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  1,  p  56-63,  January  1987. 
15  fig,  3  tab,  13  ref. 

Descriptors:  *Air  stripping,  'Volatile  organic  com- 
pounds, 'Mathematical  equations,  'Water  treat- 
ment, 'Organic  compounds,  'Simulation  analysis, 
'Cost  analysis,  Economic  aspects,  Costs,  Capital 
costs,  Operating  costs,  Onda's  correlation,  Com- 
puter models,  Simulation,  Cost-benefit  analysis, 
Mathematical  studies,  Temperature  effects,  Tem- 
perature, Optimization. 

The  air  stripping  of  volatile  organic  chemicals 
(VOCs)  from  water  was  optimized  by  taking  ac- 
count both  of  capital  and  operating  costs.  By  using 
Onda's  correlation  for  mass  transfer  coefficient  and 
computer  simulations,  optimal  water  loading  rates 
and  air-to-water  ratios  were  established  for  five 
representative  VOCs.  The  overall  treatment  cost 
appeared  to  be  relatively  insensitive  to  changes  in 
the  operating  variables  in  the  vicinity  of  the  opti- 
mum region,  but  increased  rapidly  as  the  condi- 
tions deviated  from  the  optimum  region.  It  was 
also  observed  that  the  overall  treatment  cost  was 
very  sensitive  to  capital  cost,  but  not  significantly 
affected  by  power  costs.  The  treatment  cost 
dropped  almost  linearly  as  temperature  increased. 
(Author's  abstract) 


BIOREGENERATION  OF  GAC  USED  TO 
TREAT  MICROPOLLUTANTS, 

Houston  Univ.,  TX.  Dept.  of  Civil  Engineering. 
G.  E.  Speitel,  and  F.  A.  DiGiano. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  1,  p  64-73,  January  1987. 
10  fig,  3  tab,  20  ref.  NSF  Grant  CEE-8213418. 

Descriptors:  'Bioregeneration,  'Water  treatment, 
'Activated  carbon,  'Model  studies,  'Isotope  stud- 
ies, 'Organic  compounds,  'Micropollutants,  Reha- 
bilitation, Microbiological  studies,  Carbon,  Ad- 
sorbents, Sorption,  Phenol,  Paranitrophenol,  Math- 
ematical models,  Mathematical  equations,  Pollut- 
ants, Regeneration,  Experimental  data. 

Microbial  activity  in  granulated  activated  carbon 
(GAC)  has  the  potential  of  extending  the  service 
life  of  GAC  beds  through  in  situ  biological  regen- 
eration of  sorption  sites.  Bioregulation  with  phenol 
and  paranitrophenol  (PNP)  was  examined  over  the 
concentration  range  of  20-100  micrograms/liter 
and  was  measured  using  radiochemical  analytical 
techniques.  Bioregulation  ranged  from  5  to  22% 
over  a  10-day  period  and  typically  showed  a  lag 
phase,  followed  by  rapid  regeneration,  and  finally 
a  fairly  constant,  much  lower  rate.  Differences  in 
bioregeneration  rate  as  a  function  of  column  posi- 
tion were  slight  with  phenol  as  the  substrate,  but 
substantial  with  PNP,  for  which  bioregeneration 
was  greatest  at  the  influent  end  and  smallest  at  the 
effluent  end.  The  experimental  results,  in  combina- 
tion with  mathematical  modeling,  suggest  that 
bioregeneration  can  significantly  affect  the  remov- 
al of  low  concentration  of  synthetic  organic  chemi- 
cals. (Author's  abstract) 
W87-06771 


DESIGN  CONSIDERATIONS  FOR  GAC 
TREATMENT  OF  ORGANIC  CHEMICALS, 

Michigan  Technological  Univ.,  Houghton.  Dept. 

of  Civil  Engineering. 

J.  C.  Crittenden,  D.  W.  Hand,  H.  Arora,  and  B.  W. 

Lykins. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.  1,  p  74-82,  January  1987. 

6  fig,  5  tab,  36  ref.  NSF  Grants  CEE  79-24589  and 

CEE     83-00213,     EPA     Cooperative     agreement 

CR81 1150-01-0. 

Descriptors:  'Design  criteria,  'Activated  carbon, 
'Organic  compounds,  'Water  treatment,  'Model 
studies,  'Drinking  water,  Adsorbents,  Solutes, 
Correlation  analysis,  Mathematical  equations, 
Mathematical  studies.  Isotherms,  Mass  transfer, 
Performance  evaluation,  Mathematical  models, 
Comparison  studies. 

Granular  activated  carbon  (GAC),  a  technique  for 
the  removal  of  organics  and  synthetic  organic 
compounds  which  cause  unacceptable  tastes  and 
odors  from  drinking  water,  is  expensive  especially 
if  the  design  does  not  take  empty  bed  contact  time 
and  process  flow  configuration  into  consideration. 
Procedures  with  which  to  determine  preliminary 
fixed-bed  adsorber  design  calculations  for  single 
solutes  were  described.  Correlations  were  pro- 
posed and  verified  to  determine  single-solute  iso- 
therm and  mass-transfer  parameters.  These  correla- 
tions were  used  in  combination  with  a  simplified 
version  of  a  mass-transfer  model  to  calculate  mass 
transfer  zone  lengths  and  the  maximum  amount  of 
water  that  may  be  treated.  The  calculated  results 
were  then  used  to  select  the  optimum  fixed-bed 
adsorber  operation.  The  results  from  this  simplified 
procedure  were  compared  with  actual  pilot-plant 
and  full-scale  data  to  demonstrate  the  validity  of 
the  developed  procedure.  (Wood-PTT) 
W87-06772 


DESIGNING    WATER    TREATMENT    FACILI- 
TTES, 

Camp,  Dresser  and  McKee,  Inc.,  Walnut  Creek, 

CA. 

R.  D.  G.  Monk,  and  J.  F.  Willis. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.  2,  p  45-57,  February  1987. 

12  fig,  2  tab,  35  ref. 


Descriptors:  'Water  treatment  facilities,  'Water 
treatment,  'Design  criteria,  'Design  standards, 
'Cost-benefit  analysis,  'Economic  aspects,  Cost 
analysis.  Costs,  Operating  costs,  Construction 
costs,  Mixing,  Engineering,  Flocculation,  Evalua- 
tion, Clarifiers,  Clarification,  Filters,  Filtration, 
Scour,  Backwash,  Regulations,  Legal  aspects. 

Advances  in  the  technology  of  water  treatment 
allow  significant  cost  savings  in  the  construction 
and  operation  of  treatment  facilities.  The  cumula- 
tive effect  of  these  progressive  techniques  has  not 
been  fully  assimilated  by  all  engineers,  managers, 
operators,  and  officials  of  state  regulatory  agen- 
cies. Current  and  past  water  treatment  practices 
were  reviewed  and  it  was  concluded  that  there  are 
practical  means  of  increasing  existing  water  plant 
production  or  designing  more  cost-effective  plants 
and  of  reducing  operating  costs.  In  order  to  opti- 
mize the  complete  water  treatment  system  taking 
advantage  of  modern  technology,  especially  flash 
mixers,  flexible  flocculation  practices,  improved 
inlet-outlet  designs  for  clarifiers,  optimized  clarifi- 
er-filter  design,  filter  aids,  air-wash  scour  for  back- 
washing,  and  monitors  for  filter  head  loss,  was 
recommended.  It  was  suggested  that  regulatory 
standards,  particularly  those  that  are  technology- 
based,  should  be  reexamined  to  support  cost-effec- 
tive design  and  to  reflect  modern  engineering  and 
operating  practices.  (Wood-PTT) 
W87-06775 


MITIGATING  COPPER  PITTING  THROUGH 
WATER  TREATMENT, 

Copper  Development  Association,  Inc.,  Green- 
wich, CT. 

A.  Cohen,  and  J.  R.  Myers. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  2,  p  58-61,  February  1987. 
6  fig,  1  tab,  4  ref. 

Descriptors:  'Water  treatment,  'Corrosion  con- 
trol, 'Copper,  'Plumbing,  'Corrosion,  'Pipes, 
'Pipelines,  Ohio,  Fort  Shawnee,  Water  transport, 
Domestic  water,  Hydrogen  ion  concentration, 
Sodium  compounds,  Sodium  carbonate,  Carbon 
dioxide,  Chemical  treatment. 

In  July  1978,  the  first  of  about  25  pitting  failures 
occurred  in  the  residential  plumbing  systems  of 
private  homes  and  condominiums  in  the  Highland 
Greens  subdivision  of  Fort  Shawnee,  Ohio.  An 
investigation  showed  that  the  water  distributed  to 
the  community  promoted  and  supported  the  pitting 
corrosion.  Treatment  of  the  water  supply  by  addi- 
tion of  sodium  carbonate  to  increase  pH  and  to 
eliminate  the  dissolved  carbon  dioxide  was  intro- 
duced. Pitting  attack  diminished  almost  immediate- 
ly, and  new  reports  of  leakage  ceased  within  six 
months.  Two  corrosion  test  loops  containing  100 
tube  specimens  were  exposed  to  raw  and  treated 
water.  The  50  specimens  exposed  to  the  treated 
water  showed  no  pitting  attack.  About  20  percent 
of  the  50  tubes  exposed  to  raw  water  displayed 
major  pitting,  with  lesser  but  still  observable  attack 
in  the  remainder  of  the  tube  specimens.  (Author's 
abstract) 
W87-06776 


INFLUENCE  OF  BUFFER  CAPACITY,  CHLO- 
RINE RESIDUAL,  AND  FLOW  RATE  ON  COR- 
ROSION OF  MILD  STEEL  AND  COPPER, 

Environmental    Science    and    Engineering,    Inc., 

Gainesville,  FL. 

R.  A.  Pisigan,  and  J.  E.  Singley. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.  2,  p  62-70,  February  1987. 

16  fig,  4  tab,  33  ref. 

Descriptors:  'Corrosion,  'Water  treatment,  'Steel, 
'Copper,  'Residual  chlorine,  'Buffers,  'Chemical 
properties,  'Corrosion  control,  'Flow  rates, 
'Chlorine,  Flow,  Hydrogen  ion  concentration,  Al- 
kalinity, Ions,  Dissolved  solids,  Oxidation,  Chemi- 
cal reactions. 

The  corrosion  rates  of  mild  steel  decreased  as 
buffer  capacity  was  increased  with  pH  at  constant 
alkalinity.  The  corrosion-promoting  effect  of  ionic 
strength,  however,  appeared  to  predominate  over 
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the  buffer  action  in  water  systems  with  relatively 
high  total  dissolved  solids  and  chloride  levels.  The 
enhanced  corrosion  of  mild  steel  and  copper  due  to 
a  free  chlorine  residual  was  related  to  the  strong 
oxidation  potentials  of  hypochlorous  acid  and  hy- 
pochlorite ions.  Corrosion  rates  were  faster  with 
higher  flow  rates,  but  other  hydraulic  and  environ- 
mental factors  also  need  to  be  considered  when 
corrosivities  are  compared.  (Author's  abstract) 
W87-06777 

CORROSION  MONITORING  AND  CONTROL 
IN  THE  PACIFIC  NORTHWEST, 

Washington  Univ.,  Seattle. 

S.  H.  Reiber,  J.  F.  Ferguson,  and  M.  M.  Benjamin. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  2,  p  71-74,  February  1987. 
6  fig,  3  tab,  9  ref.  EPA  Cooperative  agreement 
CR-8 10508. 

Descriptors:  *Corrosion  control,  "Corrosion, 
•Water  quality,  'Plumbing,  *Regression  analysis, 
Monitoring,  Evaluation,  Pacific  northwest,  Seattle, 
Copper,  Domestic  water,  Hydrogen  ion  concentra- 
tion, Residual  chlorine,  Chlorine,  Mathematical 
studies,  Statistics,  Water  quality  control,  Statistical 
analysis,  Mineral  water. 

An  18-month  monitoring  program  evaluated  the 
relationship  between  copper  plumbing  corrosion 
and  variations  in  delivered  water  quality  in  several 
communities  in  the  Pacific  Northwest.  Significant 
relationships  were  found  for  copper  corrosion  rate 
dependence  on  pH  and  free  chlorine  residual.  Re- 
gression analysis  provided  a  statistical  means  of 
identifying  the  important  predictors  of  copper  cor- 
rosion rates  in  low  mineral  waters,  such  as  that 
found  in  the  Seattle  water  system.  It  was  conclud- 
ed that  for  water  of  low  alkalinity  and  buffer 
capacity  and  low  mineral  content,  the  oxide  film 
layer  on  the  aged  copper  surfaces  provides  protec- 
tion from  corrosion  which,  when  compared  with 
the  surfaces  of  new  pipes,  reduces  the  corrosion 
rate  by  about  50%.  Extrapolation  from  the  Seattle 
corrosion  experience  to  water  sources  of  higher 
mineral  content  may  be  unsuccessful  because  of 
competing  chemical  equilibriums.  (See  also  W87- 
06779)  (Wood-PTT) 
W87-06778 


wijk  (Netherlands). 

For  primary  bibliographic  entry  see  Field  4B. 
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ION-EXCHANGE     SOFTENING     OF     HIGH- 
SOLIDS  WATERS, 

Diamond  Shamrock  Corp.,   Redwood  City,  CA. 
For   primary   bibliographic   entry   see   Field    5G. 
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MODELING  BISUBSTRATE  REMOVAL  BY 
BIOFILMS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

E.  Namkung,  and  B.  E.  Rittmann. 

Biotechnology  and  Bioengineering  BIBIAU,  Vol. 

29,  No.  2,  p  269-278,  February  1987.  8  fig,  2  tab,  23 

ref.  EPA  Cooperative  agreement  CR  810462. 

Descriptors:  *Water  treatment,  *Biomass,  ♦Bio- 
films,  *Bisubstrates,  *Model  studies,  Water  quality 
control,  Mathematical  models,  Mathematical  equa- 
tions, Mathematical  studies. 

A  bisubstrate  secondary  utilization  model  is  based 
on  the  concept  that  an  individual  substrate  can  be 
used  not  only  by  the  biomass  made  by  its  utiliza- 
tion but  also  by  the  biomass  made  from  the  utiliza- 
tion of  the  other  substrate.  When  substrate  concen- 
trations are  low,  a  key  factor  is  having  sufficient 
substrate  to  initiate  biofilm  growth.  Modeling  re- 
sults for  three  characteristic  cases  demonstrate  that 
satisfying  a  total  S  sub  min  concentration  for  a 
bisubstrate  system  is  the  necessary  condition  for 
initiating  biofilm  growth  and  simultaneous  utiliza- 
tion of  both  substrates.  Because  having  more  than 
one  substrate  supporting  biofilm  growth  enhances 
the  removal  of  each  compound,  the  utilization  rate 
of  a  specific  compound  can  be  increased  by  the 
concentration  of  the  other  compounds,  and  the 
total  S  sub  min  concentration  can  be  less  than  the 
weighted  average  of  individual  S  sub  min  values. 
(Author's  abstract) 
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CHANGES  IN  THE  CHEMICAL  COMPOSI- 
TION OF  DRINKING  WATER  AFTER  WELL 
INFILTRATION  IN  AN  UNCONSOLIDATED 
SANDY  AQUIFER, 

Keuringsinstituut  voor  Waterleidingartikelen,  Rijs- 


EVALUATION  OF  AN  ELECTROLYTIC 
WATER  CONDITIONING  DEVICE  FOR  THE 
ELIMINATION  OF  WATER-FORMED  SCALE 
DEPOSITS  IN  DOMESTIC  WATER  SYSTEMS, 

Texas   Univ.   at   Austin.   Center   for   Research   in 

Water  Resources. 

C.  A.  Sorber,  and  S.  R.  Valenzuela. 

CRWR  Paper  186,  May  1982.  Technical  Report. 

88  p,  25  fig,  12  tab,  56  ref. 

Descriptors:  *Water  treatment,  'Electrolysis, 
♦Water  conditioning,  ♦Domestic  water,  ♦Scale 
prevention,  Scaling,  Flow  rates,  Hydrogen  ion 
concentration,  Hardness,  Alkalinity. 

An  electrolytic  water  conditioning  device  said  to 
cause  removal  of  previously  formed  scale  deposits 
and  prevention  of  new  deposits  was  evaluated  to 
determine  its  effectiveness  and  to  provide  a  theo- 
retical explanation  of  its  effects.  Continuous  flow 
experiments  were  conducted  in  the  laboratory  at 
two  flow  rates  to  observe  any  removal  of  scale 
deposits  from  encrusted  pipe  segments.  In  a  1500 
hr  continuous  flow  experiment,  there  was  no  con- 
sistently reproducible  evidence  that  use  of  an  elec- 
trolytic water  treater  could  cause  dissolution  of  or 
otherwise  remove  existing  scale  deposits  in  a  test 
pipe  segment  under  controlled  laboratory  condi- 
tions with  municipally  softened  Austin  tap  water. 
Static  experiments  were  conducted  to  determine 
any  changes  in  water  characteristics  such  as  pH, 
alkalinity,  and  hardness  as  water  was  continuously 
treated  in  the  conditioner.  The  electrolytic  water 
conditioning  device  tested  caused  precipitation  of 
scale  forming  compounds  within  the  unit  by  the 
electrolysis  of  water  and  changes  in  the  acid-base 
equilibria   of  the   species   present   in   tap    water. 
Under  some  conditions,  these  changes  in  equilibria 
could  theoretically  cause  dissolution  of  previously 
formed  scale  deposits  downstream  of  the  device. 
The  manufacturer's  explanation  of  the  operation  of 
the  device,  that  naturally  occurring  colloidal  parti- 
cles would  collect  in  the  unit,  was  not  substantiat- 
ed  since   most   naturally   occurring   particles   are 
negatively  charged  and  no  buildup  on  the  positive- 
ly charged  anode  occurred.  Continued  usage  of  the 
device  tested  resulted  in  considerable  deterioration 
of  the  graphite  anode,  which  in  actual  usage  would 
require   frequent   replacement.   Any   effect   of  an 
electrolytic    water    conditioner    depends    on    the 
chemical  characteristics  of  the  water  being  treated 
and  the  scale  deposit  to  be  removed.  (Lantz-PTT) 
W87-06939 


tastes  and  odors  in  water.  A  working  handbook  for 
engineers,  students,  and  practioners,  it  covers  both 
the  practical  and  theoretical  aspects  of  water  qual- 
ity, treatment  processes,  and  facility  design 
(Lantz-PTT) 
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COMPUTERIZATION   IN  THE  WATER   AND 
WASTEWATER  FIELDS. 

For   primary   bibliographic   entry   see   Field   5D. 
W87-06965 

OPERATIONS     CONTROL     USING     MICRO- 
COMPUTERS, 

Michigan   Univ.,   Ann   Arbor.   School   of  Public 

Health. 

For   primary   bibliographic   entry   see   Field    5D. 
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WATER  TREATMENT  PRINCIPLES  AND 
DESIGN, 

Montgomery  (James  M.),  Inc.,  Pasadena,  CA. 
J.  A.  Montgomery. 

John  Wiley  and  Sons,  New  York,  New  York.  1985. 
696  p. 

Descriptors:  'Water  treatment,  'Water  quality, 
Water  treatment  facilities,  Flocculation,  Coagula- 
tion, Sedimentation,  Filtration,  Ion  exchange,  Ad- 
sorption, Design  standards,  Cost  analysis,  Micro- 
biological studies,  Odor  control,  Taste. 

This  book  provides  detailed  descriptions  of  proc- 
esses such  as  coagulation  and  flocculation,  sedi- 
mentation, filtration,  ion  exchange,  adsorption,  gas 
transfer,  and  disinfection.  It  offers  extensive  discus- 
sion on  facilities  design  criteria,  including  compo- 
nent description  and  organization,  process  control, 
and  materials.  It  encompasses  all  aspects  of  engi- 
neering a  treatment  facility  from  predesign  and 
plant  siting  through  cost  estimating  and  operation 
and  maintenance  requirements.  It  also  provides 
complete  coverage  of  the  physical  and  chemical 
properties  of  water,  aquatic  microbiology,  corro- 
sion, and  the  control  of  inorganics,  organics,  and 


USING   COMPUTERS    FOR    PROCESS   CON- 
TROL AT  SMALL  TREATMENT  PLANTS, 

Ayres,  Lewis,  Norris  and  May,  Inc.,  Ann  Arbor, 

MI. 

For   primary   bibliographic   entry   see   Field    5D. 
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USING  COMPUTERS  FOR  PROCESS  CON- 
TROL AT  LARGE  TREATMENT  PLANTS, 

McNamee,  Porter  and  Seeley,  Ann  Arbor,  MI. 
For  primary  bibliographic  entry  see  Field  5D. 
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POWER  USAGE  OPTIMIZATION  AND  CON- 
TROL BY  COMPUTER, 

McNamee,  Porter  and  Seeley,  Ann  Arbor,  MI. 
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W87-06976 


WATER  TREATMENT  PLANT  OPERATION 
VOLUME  I:  A  FIELD  STUDY  TRAINING  PRO- 
GRAM. 

California  State  Univ.,  Sacramento.  School  of  En- 
gineering. 

Foundation  of  the  California  State  University,  Sac- 
ramento, California.  1983.  655  p.  EPA  Grant  T- 
901361-01-0. 

Descriptors:  'Water  treatment  facilities,  'Water 
treatment,  'Training,  Water  management. 

The  purposes  of  this  water  treatment  field  study 
training  program  are  to:  (1)  develop  new  qualified 
water  treatment  plant  operators,  (2)  expand  the 
abilities  of  existing  operators,  permitting  better 
service  to  both  their  employers  and  the  public,  and 
(3)  prepare  operators  for  civil  service  and  certifica- 
tion examinations.  To  provide  the  knowledge  and 
skills  needed  to  operate  and  maintain  water  treat- 
ment plants  as  efficiently  and  effectively  as  possi- 
ble, experienced  water  treatment  plant  operators 
prepared  the  material  in  each  chapter.  Water  treat- 
ment plants  vary  from  city  to  city  and  from  region 
to  region.  The  material  contained  in  this  program 
is  presented  to  provide  an  understanding  of  the 
basic  operation  and  maintenance  aspects  of  water 
treatment  plants,  and  information  to  help  analyze 
and  solve  operation  and  maintenance  problems. 
(See  also  W87-07036  thru  W87-07046)  (Lantz- 
PTT) 
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WATER  TREATMENT  PLANT  OPERATOR, 

California  State  Univ.,  Sacramento. 
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IN:  Water  Treatment  Plant  Operation  Volume  I:  A 
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fig,  1  tab. 

Descriptors:  'Water  treatment,  'Water  treatment 
facilities,  'Personnel,  'Training,  Maintenance, 
Public  relations. 

This  chapter  explains  the  type  of  work  done  by 
water  treatment  plant  operators,  describes  where 
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to  look  for  jobs  in  this  profession,  and  describes 
how  one  can  learn  to  do  the  jobs  performed  by 
water  treatment  plant  operators.  Water  softening, 
iron  and  manganese  control,  operation  and  mainte- 
nance, supervision  and  administration,  public  rela- 
tions and  safety  are  all  aspects  of  an  operators  job 
which  are  described.  (See  also  W87-07035)  (Lantz- 
PTT) 
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WATER  SOURCES  AND  TREATMENT, 

B.  Ellsworth. 
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Descriptors:  *Water  supply,  'Training,  'Water 
treatment,  Water  resources  development,  Water 
quality,  Drinking  water. 

This  chapter  describes  the  importance  of  water, 
identifies  the  various  sources  of  water,  outlines  the 
procedures  of  a  sanitary  survey,  evaluates  the  suit- 
ability of  a  water  source  for  drinking  purposes  and 
as  a  general  water  supply,  and  identifies  water 
quality  problems  and  treatment  processes  to  solve 
the  problems.  Direct  runoff,  groundwater,  lakes 
and  reservoirs,  reclaimed  water,  precipitation  and 
the  Safe  Drinking  Water  Act  are  discussed  in 
depth.  (See  also  W87-07035)  (Lantz-PTT) 
W87-07037 


RESERVOIR  MANAGEMENT  AND  INTAKE 
STRUCTURES, 

R.  H.  Barnett. 

IN:  Water  Treatment  Plant  Operation  Volume  I:  A 
Field  Study  Training  Program,  California  State 
University,  Sacramento,  California.  1983.  p  39-90, 
20  fig. 

Descriptors:  'Reservoir  operation,  'Intake  gates, 
'Hydraulic  structures,  'Training,  'Water  treat- 
ment, 'Water  quality  control,  Water  quality,  Moni- 
toring, Reservoirs. 

This  chapter  describes  the  importance  of  reservoir 
management,  identifies  causes  of  reservoir  water 
quality  problems,  and  justifies  the  need  for  a  reser- 
voir management  program.  It  explains  how  to  im- 
plement the  appropriate  methods  of  reservoir  man- 
agement and  water  quality  improvement,  helps 
develop  a  laboratory  and  monitoring  program,  de- 
scribes the  purpose  of  intake  structures,  identifies 
various  types  of  intake  structures,  gates,  and 
screens,  teaches  how  to  safely  operate,  maintain 
and  troubleshoot  intake  facilities,  and  keep  neces- 
sary records  on  the  operation  and  maintenance  of 
reservoir  water  quality  management  programs  and 
intake  structures.  (See  also  W87-07035)  (Lantz- 
PTT) 
W87-07038 


COAGULATION  AND  FLOCCULATION, 

J.  Beard. 

IN:  Water  Treatment  Plant  Operation  Volume  I:  A 
Field  Study  Training  Program,  California  State 
University,  Sacramento,  California.  1983.  p  91- 
142,15  fig,  4  tab,  append. 

Descriptors:  'Water  treatment,  'Training,  'Coagu- 
lation, 'Flocculation,  Jar  tests,  Chemical  treat- 
ment, Sampling,  Physicochemical  treatment. 

This  chapter  describes  the  need  for  coagulation 
and  flocculation,  and  how  to:  (1)  perform  ajar  test, 
(2)  select  the  proper  coagulant  and  determine  the 
dosage,  (3)  adjust  chemical  feed  rates,  (4)  select 
optimum  speeds  for  flash  mixers  and  flocculators, 
(5)  collect  samples  from  the  coagulation  and  floc- 
culation basins,  (6)  start  up  and  shut  down  a  coagu- 
lation/flocculation  process,  and  (7)  operate  and 
maintain  coagulation/fiocculation  processes.  (See 
also  W87-07035)  (Lantz-PTT) 
W87-O7039 


Field  Study  Training  Program,  California  State 
University,  Sacramento,  California.  1983.  p  143- 
194,  28  fig,  3  tab,  append. 

Descriptors:  'Sedimentation,  'Water  treatment, 
'Training,  Water  quality  control,  Sedimentation 
basins,  Process  control,  Sampling,  Monitoring. 

Identified  in  this  chapter  are  factors  affecting  the 
performance  of  sedimentation  basins.  Various 
types  of  sedimentation  basins  and  how  they  work, 
and  the  start  up  and  shut  down  of  sedimentation 
basins  are  discussed.  How  to:  operate  and  maintain 
a  sedimentation  process  and  basins,  collect  samples 
and  analyze  results  for  a  sedimentation  process, 
keep  records  of  a  sedimentation  process  and  basins, 
and  safely  perform  these  duties  around  a  sedimen- 
tation basin  are  presented.  (See  also  W87-07035) 
(Lantz-PTT) 
W87-07040 


FILTRATION, 

J.  Beard. 

IN:  Water  Treatment  Plant  Operation  Volume  I:  A 
Field  Study  Training  Program,  California  State 
University,  Sacramento,  California.  1983.  p  195- 
246,  21  fig,  4  tab. 

Descriptors:  'Water  treatment,  'Filtration,  'Water 
quality  control,  'Training,  Potable  water,  Filters, 
Maintenance,  Process  control. 

The  various  types  of  potable  water  filters  and  how 
they  work  are  described.  Explained,  is  how  other 
treatment  processes  affect  the  performance  of  the 
filtration  process,  and  how  to:  operate  and  main- 
tain filters  under  normal  and  abnormal  process 
conditions,  start  up  and  shut  down  filtration  proc- 
esses, and  safely  perform  duties  related  to  the 
various  types  of  filters.  (See  also  W87-07035) 
(Lantz-PTT) 
W87-07041 


DISINFECTION, 

T.  Ikesaki. 

IN:  Water  Treatment  Plant  Operation  Volume  I:  A 
Field  Study  Training  Program,  California  State 
University,  Sacramento,  California.  1983.  p  247- 
332,  41  fig,  6  tab. 

Descriptors:  'Water  treatment,  'Water  quality 
control,  'Disinfection,  'Training,  Chlorine,  Chlor- 
ination,  Maintenance,  Process  control. 

This  chapter:  describes  the  factors  that  influence 
disinfection;  explains  the  process  of  disinfection 
using  chlorine,  hypochlorite  and  chlorine  dioxide, 
and  describes  the  breakpoint  chlorination  process. 
Identified  are:  the  various  points  of  chlorine  appli- 
cation, and  how  to  operate  and  maintain  chlorina- 
tion equipment,  handle  chlorine  safety,  select  the 
proper  chlorine  dosage,  start  up  and  shut  down 
chlorination  equipment,  troubleshoot  chlorination 
systems,  develop  and  conduct  a  chlorine  safety 
program,  and  operate  and  maintain  disinfection 
processes  other  than  chlorine.  (See  also  W87- 
07035)  (Lantz-PTT) 
W87-07042 


SEDIMENTATION, 

J.  Beard. 

IN:  Water  Treatment  Plant  Operation  Volume  I:  A 


CORROSION  CONTROL, 

J.  Rossum. 

IN:  Water  Treatment  Plant  Operation  Volume  I:  A 
Field  Study  Training  Program,  California  State 
University,  Sacramento,  California.  1983.  p  332- 
372,  14  fig,  7  tab. 

Descriptors:  'Corrosion  control,  'Water  treat- 
ment, 'Training,  Water  quality  control,  'Pipes, 
Calcium  carbonate,  Cathodes,  Soil  corrosion, 
Chemical  analysis. 

This  chapter  recognizes  adverse  effects  of  corro- 
sion, describes  how  a  pipe  corrodes,  determines  if 
corrosion  problems  exist  in  a  system,  and  deter- 
mines if  a  water  is  saturated  with  calcium  carbon- 
ate. How  to:  select  the  proper  chemical  to  control 
corrosion,  determine  the  proper  chemical  dose  to 
control  corrosion,  use  cathodic  protection  to  con- 
trol corrosion,  prevent  soil  corrosion  (external  cor- 
rosion),   and    troubleshoot    and    solve    corrosion 


problems  are  also  discussed.  (See  also  W87-07035) 

(Lantz-PTT) 

W87-07043 


TASTE  AND  ODOR  CONTROL, 

R.  Bowen. 

IN:  Water  Treatment  Plant  Operation  Volume  I:  A 
Field  Study  Training  Program,  California  State 
University,  Sacramento,  California.  1983.  p  373- 
411,  12  fig. 

Descriptors:  'Water  treatment,  'Training,  'Taste, 
'Odor  control,  'Water  quality  control,  Odor-pro- 
ducing algae,  Process  control,  Taste-producing 
algae. 

This  chapter  discusses  the  importance  of  taste  and 
odor  control,  and  identifies  causes  of  tastes  and 
odors.  How  to:  locate  sources  of  tastes  and  odors, 
treat  or  eliminate  tastes  and  odors,  and  develop  a 
taste  and  ode-  control  strategy,  are  presented.  (See 
also  W87-07035)  (Lantz-PTT) 
W87-07044 


PLANT  OPERATION, 

J.  Beard. 

IN:  Water  Treatment  Plant  Operation  Volume  I:  A 
Field  Study  Training  Program,  California  State 
University,  Sacramento,  California.  1983.  p  414- 
454,  7  fig,  14  tab. 

Descriptors:  'Water  treatment  facilities,  'Operat- 
ing policies,  'Water  treatment,  'Training,  'Mainte- 
nance, Flow  regulators,  Chemical  treatment, 
Energy  conservation,  Public  policy,  Public  partici- 
pation. 

Monitoring  and  controlling  water  treatment  proc- 
esses, and  how  to  safely  operate  and  maintain  a 
water  treatment  plant  is  discussed  in  this  chapter. 
Presented  are  instructions  for  how  to:  (1)  regulate 
flows,  (2)  apply  chemicals  and  adjust  dosage,  (3) 
prepare  operating  reports  and  records,  (4)  maintain 
equipment  and  facilities,  (5)  develop  daily  operat- 
ing procedures  for  your  plant,  (6)  respond  to  emer- 
gency conditions,  (7)  handle  consumer  complaints, 
and  (8)  implement  energy  conservation  measures. 
(See  also  W87-07035)  (Lantz-PTT) 
W87-07045 


LABORATORY  PROCEDURES, 

J.  Sequeira. 

IN:  Water  Treatment  Plant  Operation  Volume  I:  A 
Field  Study  Training  Program,  California  State 
University,  Sacramento,  California.  1983.  p  456- 
525,  19  fig,  4  tab. 

Descriptors:  'Training,  'Water  treatment,  'Moni- 
toring, 'Laboratories,  Laboratory  equipment, 
Sample  preparation,  Sample  preservation,  Alkalini- 
ty, Chlorine,  Coliform,  Hardness,  Water  quality 
control,  Jar  test,  Hydrogen  ion  concentration,  Tur- 
bidity. 

This  chapter  discusses  how  to:  work  safely  in  a 
laboratory,  operate  laboratory  equipment,  collect 
representative  samples  and  also  preserve  and  trans- 
port the  samples  and  also  prepare  samples  for 
analysis.  Described  are  the  limitations  of  lab  tests, 
and  recognized  are  precautions  to  be  taken  for  lab 
tests,  and  the  recording  of  the  test  results.  How  to 
perform  the  following  field  or  laboratory  tests  - 
alkalinity,  residual  chlorine,  coliform,  hardness,  jar 
test,  pH,  temperature  and  turbidity  -  is  also  pre- 
sented. (See  also  W87-07035)  (Lantz-PTT) 
W87-07046 


IRON  AND  MANGANESE  OXIDES  IN  FINN- 
ISH GROUND  WATER  TREATMENT  PLANTS, 

Helsinki  Univ.  (Finland).  Dept.  of  Geology. 

L.  Carlson,  and  U.  Schwertmann. 

Water  Research  WATRAG,  Vol.  21,  No.  2,  p  165- 

170,  February  1987.  1  fig,  5  tab,  30  ref. 

Descriptors:  'Pollutant  identification,  'Precipi- 
tates, 'Iron  oxides,  'Water  treatment,  'Water 
chemistry,  'Water  quality,  'Manganese  oxides, 
'Groundwater,   'Finland,  Water  treatment  facili- 
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ties,  X-ray  diffraction,  Silicon,  Ferrihydrites,  Min- 
erals. 

Large  amounts  of  ochreous  precipitates  are  formed 
on  aeration  of  Fe  containing  Finnish  ground 
waters  during  purification  for  drinking  purposes. 
Sixty-four  precipitates  were  characterized  chemi- 
cally and  mineralogically.  X-ray  diffraction  (XRD) 
indicated  that  the  Fe-rich  precipitates  consist 
mainly  of  a  poorly  ordered  fernhydnte  (5 
Fe203.9H20)  which  only  has  2-3  of  the  6  XRD 
lines  characteristic  of  better  ordered  fernhydnte. 
The  surface  area  ranges  between  325  and  433  sq 
m/g  corresponding  to  a  particle  size  of  5  nm.  The 
ferrihydrites  contain  3-7%  Si  strongly  associated 
twith  the  ferrihydrite  as  indicated  by  an  i.r.  absorp- 
tion band  at  960-975/cm  which  is  associated  to  Fe- 
O-Si  bonds.  Si-containing  ferrihydrite  typically 
forms  by  rapid  oxidation  of  ground  waters  with  1- 
23  mg/1  Fe  and  7-12  mg/1  Si  at  pH  6-7.  Very 
similar  products  formed  in  a  simulation  experiment 
in  which  artificial  ground  water  with  20  mg/1  Fe 
was  oxidized  in  the  presence  of  12  mg/1  Si.  At  <4 
mg/1  Si  lepidocrocite  (gamma-FeOOH)  was 
formed  showing  that  Si  in  the  system  prevents  the 
formation  of  the  more  stable  and  better  crystallized 
FeOOH  forms.  A  transformation  of  2-line  ferrihy- 
drite to  better  ordered  ferrihydrite  or  goethite  with 
time  is  indicated.  The  Mn-oxide  birnessite  was 
identified  in  black  precipitates  formed  in  one  plant. 
(Author's  abstract) 
W87-07051 

DETOXIFICATION  OF  CHLORINE  DIOXIDE 
(CL02)  BY  ASCORBIC  ACID  IN  AQUEOUS  SO- 
LUTIONS: ESR  STUDIES, 

National    Inst,    of  Radiological    Sciences,    Chiba 

(Japan). 

T.  Ozawa,  and  T  Kwan. 

Water  Research  WATRAG,  Vol.  21,  No.  2,  p  229- 

231,  February  1987.  2  fig,  25  ref. 

Descriptors:  'Water  chemistry,  'Chlorination, 
•Chlorine  dioxide,  *Ascorbic  acid,  ♦Detoxifica- 
tion, 'Electron  spin  resonance  spectroscopy,  *Free 
radicals,  Solutions,  Oxidation,  Drinking  water, 
Water  treatment,  Spectral  analysis. 

Chlorine  dioxide  (C102)  which  was  easily  pre- 
pared from  dissolving  sodium  chlorite  (NaC102)  in 
acidic  aqueous  solutions  can  oxidize  L-ascorbic 
acid  (AsA)  to  give  the  short-lived  intermedieate, 
ascorbic  acid  free  radical  (AFR).  The  detection  of 
the  ascorbate  radical  was  made  by  using  the  elec- 
tron spin  resonance  (ESR)  spectroscopy  coupled 
with  a  rapid-mixing  flow  technique  which  enabled 
detection  of  radicals  having  a  life-time  of  5-100  ms 
at  room  temperature.  This  result  indicates  that  the 
ascorbic  acid  becomes  a  suitable  reagent  for  de- 
toxification of  the  C102,  which  is  remaining  in 
drinking  water,  in  the  living  body.  (Author's  ab- 
stract) 
W87-07060 

ALIPHATIC  AND  AROMATIC  HALOCAR- 
BONS  AS  POTENTIAL  MUTAGENS  IN 
DRINKING  WATER:  PART  1.  HALOGENATED 
METHANES, 

Forschungsinstitut    fuer    Mikrobiologie    und    Hy- 
giene, Bad  Elster  (German  DR.). 
For  primary  bibliographic  entry  see  Field  5C. 

W87-07073 

ORGANICS,  POLYMERS,  AND  PERFORM- 
ANCE IN  DIRECT  FILTRATION, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. ... 
J.  K.  Edzwald,  W.  C.  Becker,  and  S.  J.  Tambini. 
Journal  of  Environmental  Engineering  JOEDDU 
(ASCE),  Vol.  113,  No.  1,  p  167-185,  February 
1987.  9  fig,  5  tab,  29  ref.  EPA  Cooperative  Agree- 
ment CR807034. 

Descriptors:  •Filtration,  'Polyelectrolytes,  'Water 
treatment,  'Dissolved  organic  matter,  'Chlorinat- 
ed hydrocarbons,  Polymers,  Alum,  Head  loss, 
Flocculation,  Turbidity,  Humic  acids,  Spectrosco- 
py 

The  effects  of  raw  water  quality,  chemical  varia- 
bles, and  physical  filter  variables  on  direct  filtra- 


tion performance  are  examined.  Cationic  polyelec- 
trolytes  as  sole  coagulants  are  effective  in  treating 
low  turbidity,  colored  waters  by  direct  filtration. 
The  polymer  dosage  is  related  to  the  raw  water 
concentration  of  dissolved  organic  carbon.  Cation- 
ic polymers  can  remove  approximately  40%  of  the 
TOC  and  THM  precursors.  Filtration  rate,  direct 
filtration  mode  (in-line  versus  flocculation),  and 
water  temperature  did  not  have  a  significant  effect 
on  removals.  Greater  removals  were  achieved  by 
alum.  Direct  filtration  with  cationic  polymers  is  a 
feasible  method  of  treatment  for  waters  containing 
5  mg/L  TOC  or  less.  For  waters  containing  rela- 
tively high  concentrations  of  humic  matter  (color) 
or  submicron  size  particles,  direct  filtration  with  a 
flocculation  period  produces  less  head  loss  devel- 
opment and  longer  filter  runs.  Direct  filtration  will 
begin  to  receive  greater  attention  as  the  U.S. 
moves  towards  requiring  filtration  of  surface 
waters.  Finally,  UV  absorbance  is  an  excellent 
surrogate  parameter  for  monitoring  the  removals 
of  TOC  and  THM  precursors.  (Author's  abstract) 
W87-07129 

BATTLE  OF  THE  NETWORK  MODELS:  EPI- 
LOGUE, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 

T.  M.  Walski,  E.  D.  Brill,  J.  Gessler,  I.  C.  Goulter, 
and  R.  M.  Jeppson. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  2,  p  191- 
203,  March  1987.  3  fig,  18  tab,  14  ref. 

Descriptors:  'Model  studies,  'Pipe  networks, 
'Water  distribution,  Design  criteria,  Costs,  Com- 
parison studies,  Engineering,  Pipes,  Plumbing. 

Several  models  that  can  be  used  to  optimally  size 
water  distribution  pipes  were  applied  to  a  hypo- 
thetical system.  The  results  are  summarized.  The 
models  produced  solutions  with  costs  that  were 
within  10%  of  one  another,  although  the  solutions 
were  quite  different.  While  the  models  were  help- 
ful in  sizing  pipes,  some  manual  calculations  and  a 
good  deal  of  engineering  judgment  were  required 
to  apply  them.  (Author's  abstract) 
W87-07194 


ATION,      CALIBRATION,      AND       MAINTE- 
NANCE, 

Selby  and  Associates,  Chicago,  IL. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-07285 


POWER  PLANT  INSTRUMENTATION  FOR 
MEASUREMENT  OF  HIGH-PURITY  WATER 
QUALITY.  .  ,    _„ 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 
For  primary  bibliographic  entry  see  Field  7B. 

W87-07279 

MONITORING  POWER  PLANT  WATER 
CHEMISTRY, 

Babcock  and  Wilcox  Co.,  Alliance,  OH.  Alliance 

Research  Center. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-07280 

CRITICAL  OVERVIEW  OF  POWER  STATION 
SAMPLING  AND  ANALYSIS  OF  WATER  AND 
STEAM, 

Westinghouse   Electric   Corp.,   Philadelphia,    PA. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-07281 

POWER  PLANT  INSTRUMENTATION  FOR 
MEASUREMENT  OF  HIGH-PURITY  WATER 
QUALITY, 

Ontario  Hydro  Research  Lab.,  Toronto. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-07283 


STATUS  OF  CONTINUOUS  MONITORING  IN 
CENTRAL  STATIONS, 

Calgon  Corp.,  Pittsburgh,  PA. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-07284 


POWER   PLANT  WATER  QUALITY  INSTRU- 
MENTATION:   A    GUIDELINE    FOR    OPER- 


PROGRAM  FOR  STEAM  PURITY  MONITOR- 
ING: 1.  INSTRUMENTATION  AND  SAM- 
PLING, 

Westinghouse  Research  and  Development  Center, 

Pittsburgh,  PA. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-07286 

QUANTIFICATION  OF  SODIUM,  CHLORIDE, 
AND  SULFATE  TRANSPORT  IN  POWER-GEN- 
ERATING SYSTEMS, 

NWT  Corp.,  San  Jose,  CA. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-07288 

DETERMINATION  OF  ANIONS  IN  HIGH- 
PURITY  WATER  BY  ION  CHROMATOGRA- 
PHY, 

Calgon  Corp.,  Pittsburgh,  PA. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-07289 

IN-PLANT  SYSTEM  FOR  CONTINUOUS  LOW- 
LEVEL  ION  MEASUREMENT  IN  STEAM- 
PRODUCING  WATER, 

General  Electric  Co.,  San  Jose,  CA.  Advanced 

Reactor  Systems  Dept. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-07291 

HIGH-PURITY  WATER  QUALITY  MONITOR- 
ING BASED  ON  ION-SELECTIVE  ELEC- 
TRODE TECHNOLOGY, 

Claremont  Men's  Coll.,  CA. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-07292 

EVALUATION  OF  POWER  PLANT  MEASURE- 
MENT OF  SODIUM  IONS  IN  HIGH-PURITY 
MAIN  STEAM  AND  FEEDWATER  UTILIZING 
IN-LINE  CONTINUOUS  SPECIFIC-ION  ELEC- 
TRODES, 

Baltimore  Gas  and  Electric  Co.,  MD. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-07293 

USE  OF  ON-LINE  ATOMIC  ABSORPTION  IN 
A  POWER  PLANT  ENVIRONMENT, 

Westinghouse  Research  and  Development  Center, 

Pittsburgh,  PA. 

For  primary  bibliographic  entry  see  Field  7B. 

W  87-07294 

ZERO:  THE  UNREACHABLE  GOAL, 

Puricons,  Inc.,  Berwyn,  PA. 
S.  A.  Fisher. 

IN'  Power  Plant  Instrumentation  for  Measurement 
of  High-Purity  Water  Quality,  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
ASTM,  Milwaukee,  Wisconsin,  June  9-10,  1980. 
ASTM  Special  Technical  Publication  No.  742, 
1981.  p  167-174,  5  tab,  7  ref. 

Descriptors:  'Water  quality  control,  'Water  sam- 
pling, Performance  evaluation,  Conductivity, 
Monitoring,  Industrial  water. 

A  review  of  the  progress  that  has  been  made  in 
improving  the  quality  of  high-purity  water  during 
the  40  plus  years  of  existence  of  ASTM  Committee 
D-19  on  Water  shows  that  the  steps  downward  in 
impurity  levels  are  impressive  but  the  goal  of^ero 
impurities  is  still  a  long  way  off.  The  limits  of  the 
use  of  electrical  conductivity  as  the  sole  monitor  of 
further  improvement  in  industrial  water  quality 
have  been  reached.  If  still  lower  impurity  levels 
are  sought,  their  precise  nature  must  be  elucidated, 
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and  they  must  be  monitored  as  specific  entities. 
(See  W87-07279)  (Author's  abstract) 
W87-07295 


CONTINUOUS    CONDUCTIVITY    MONITOR- 
ING OF  ANIONS  IN  HIGH-PURITY  WATER, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-07297 


DESCRIPTION  AND  EVALUATION  OF  A 
CONTINUOUS  SAMPLE  WATER  EVAPORA- 
TOR, 

Babcock  and  Wilcox  Co.,  Alliance,  OH.  Alliance 

Research  Center. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-07298 


TOXICOLOGY    OF    NATURAL    AND    MAN- 
MADE  TOXICANTS   IN   DRINKING  WATER, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-07309 


MUTAGENIC  PROPERTIES  OF  DRINKING 
WATER  DISINFECTANTS  AND  BY-PROD- 
UCTS, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-07311 


ACHDZVTNG  SUCCESS  IN  COMMUNITY 
WATER  SUPPLY  AND  SANITATION 
PROJECTS. 

World  Health  Organization,  New  Delhi  (India). 

Regional  Office  for  South-East  Asia. 

For  primary  bibliographic  entry  see  Field  6B. 

W87-07363 


ASTM    POWER    PLANT    WATER    ANALYSIS 
MANUAL. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  Committee  D-19  on  Water. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-07419 


ECONOMIC  EVALUATION  OF  CONSERVA- 
TION CONCEPTS  FOR  MUNICIPAL  WATER 
SUPPLY  SYSTEMS, 

Utah  Water  Research  Lab.,  Logan. 

For  primary   bibliographic   entry   see   Field   3D 

W87-07421 


ELECTRICAL  CURRENT  SENSLTTVLTY  OF 
GROWTNG/FLNISHING  SWINE  FOR  DRINK- 
ING, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-07464 


EVALUATION  OF  FACTORS  AFFECTING 
PERFORMANCE  OF  DUtECT  FILTRATION, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Civil 

Engineering. 

M.  R.  Collins,  G.  L.  Amy,  and  C.  W.  Bryant. 

Journal   of  Environmental    Engineering   (ASCE) 

JOEDDU,  Vol.  113,  No.  2,  p  330-344,  April  1987. 

2  fig,  6  tab,  30  ref 

Descriptors:  'Direct  filtration,  'Water  treatment, 
Alum,  Performance  evaluation,  Water  quality,  Fil- 
tration, Coagulation,  Organic  matter,  Raw  water. 

The  effects  of  selected  initial  conditions  and  oper- 
ating parameters  on  the  direct  filtration  process  are 
evaluated  by  using  a  synthetic  water/bench-scale 
apparatus.  An  orthogonal  design  of  the  controlled 
experimental  conditions  was  used  so  that  the  con- 
tribution of  each  controlled  variable  could  be  dis- 
tinguished. The  effects  of  the  specific  alum  doses 
selected  for  evaluation  on  process  performance 
were  much  greater  than  the  effects  of  initial  water 
quality  conditions  or  operational/pretreatment  pa- 


rameters. It  was  found  that,  when  operating  near 
the  optimum  regions  of  charge  neutralization  or 
aluminum  hydroxide  precipitation  removal  mecha- 
nisms, the  influence  of  the  variables  examined  was 
significantly  reduced.  The  results  also  suggest  the 
existence  of  a  fraction  of  aquatic  organic  matter  in 
raw  water  sources  which  is  not  amenable  to  re- 
moval by  direct  filtration  using  alum  coagulation. 
(Author's  abstract) 
W87-07497 


REMOVAL  OF  CADMIUM  FROM  WATER  BY 
WATER  HYACINTH, 

Roorkee  Univ.  (India).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5D. 
W87-07499 


VIRULENCE  PLASMID-ASSOCIATED  ADHE- 
SION OF  ESCHERICHIA  COLI  AND  ITS  SIG- 
NIFICANCE FOR  CHLORINE  RESISTANCE, 

University    Coll.,    London    (England).    Dept.    of 

Botany  and  Microbiology. 

S.  J.  Hicks,  and  R.  J.  Rowbury. 

Journal  of  Applied  Bacteriology  JABAA4,  Vol. 

61,  No.  3,  p  209-218,  September  1986.  2  fig,  7  tab, 

15  ref. 

Descriptors:  'Adsorption,  'Escherichia  coli, 
*Chlorination,  'Chlorine  resistance,  *Plasmids, 
•Water  treatment,  Proteins,  Temperature  effects, 
Survival,  Bacteria,  Sewage  bacteria,  Enteric  bacte- 
ria, Sand,  Agar,  Cellulose,  Public  health,  Water 
quality  management,  Microbiological  studies. 

Introduction  of  the  ColV,  I-K94  virulence  plasmid 
into  strains  of  Escherichia  coli  led  four  out  of  five 
strains  to  a  marked  increase  in  the  ability  to  adhere 
to  glass  beads.  For  strain  1829,  the  plasmid  led  to 
increased  attachment  to  other  materials  including 
sand,  agar,  agarose,  chitin,  and  cellulose.  The  in- 
creased adhesion  to  glass  beads  was  due  to  the 
presence  of  the  plasmid  and  not  to  its  introduction 
into  a  variant  with  altered  adhesive  properties.  The 
extent  of  the  plasmid-promoted  adhesion  was 
greatest  for  organisms  grown  at  30-42  C,  and  adhe- 
sion was  almost  abolished  by  growth  at  21-25  C,  a 
finding  in  accord  with  transfer  and  colicin  compo- 
nents being  involved  in  adhesion.  Glass  bead-at- 
tached organisms  were  used  as  a  model  for  study- 
ing the  relevance  of  attachment  to  the  resistance  of 
E.  coli  to  chlorination  during  water  purification. 
Bead  attached  1829  ColV,  I-K94  were  more  resist- 
ant to  damage  and  killing  by  chlorine  than  were 
unattached  organisms,  suggesting  that  such  chlo- 
rine resistance  may  be  significant  for  survival 
during  water  chlorination.  Firstly,  ColV,  I- 
K94(  +  )  bacteria  became  attached  if  incubated  in 
sewage  effluent  with  glass  beads  at  20  C.  Secondly, 
ColV(-f)  organisms  already  attached  to  glass 
beads  maintained  their  attachment  during  24  hours' 
incubation  in  effluent  at  20  C.  Thirdly,  such  efflu- 
ent-incubated organisms  remained  chlorine-resist- 
ant provided  that  they  retained  their  attachment. 
(Author's  abstract) 
W87-07575 


WATER     UTILITY    PROGRAMS     FOR     THE 

FUTURE:  A  WEST  TEXAS  CITY  SOLVES  ITS 

UTILITY    PROBLEMS    WITH    INNOVATIVE 

USE  OF  MICROPROCESSOR  BASED  RADIO 

TELEMETRY, 

F.  M.  Teagarden,  and  D.  L.  Killough. 

Southwest     and    Texas    Water    Works    Journal 

STWJDV,  Vol.  68,  No.  9,  p  4-6,  December  1986. 

append. 

Descriptors:  'Measuring  instruments,  'Water 
treatment  facilities,  'Utilities,  'Telemetry,  'Big 
Lake,  Texas,  'Computers,  'Monitoring,  'Control 
systems,  Automation,  Planning,  Water  supply, 
Construction,  Maintenance,  Water  conveyance, 
Pumps. 

City  officials  at  Big  Lake,  Texas  have  initiated  a 
$750,000  capital  improvement  program  to  con- 
struct additional  water  mains  and  install  additional 
high  service  water  pumps  in  response  to  consumer 
complaints  and  state  agency  inspection  citations 
related  to  low  water  pressure.  A  telemetry  control 
and   monitoring  system   was  selected   for  design 
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development.  The  system,  installed  by  U.S.  Alarms 
of  Round  Rock,  Texas,  is  composed  of  five  major 
elements:  (1)  primary  monitoring  devices  such  as 
flow  meter,  pressure  transmitter,  alarm  circuits, 
and  phase  indicators;  (2)  remote  FM  radio  trans- 
ceivers; (3)  base  FM  radio  transceiver;  (4)  micro- 
processor with  CRT  and  printer;  and  (5)  system 
software.  The  system  operates  automatically  ac- 
cording to  pre-determined  values,  but  includes  a 
manual  override.  The  basic  system  has  performed 
virtually  flawlessly  since  November  27,  1985,  in- 
cluding during  an  unanticipated  spell  of  severely 
cold  weather.  There  has  been  no  major  down  time. 
The  system  is  expandable,  changeable,  and  capable 
of  being  maintained  by  local  forces.  The  immediate 
expandability  of  the  system  includes  the  municipal 
gas  system  and  the  wastewater  treatment  plant, 
and  has  already  resulted  in  improved  operation, 
cost  reduction,  and  avoidance  of  major  problems. 
(Doria-PTT) 
W87-07583 

5G.  Water  Quality  Control 


RAPID  METHODS  FOR  DETERMINING  NU- 
TRIENTS IN  LTVESTOCK  MANURES, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Biological  and  Agricultural  Engineering. 

G.  M.  Chescheir,  P.  W.  Westerman,  and  L.  M. 

Safley. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  28,  No. 

6,  p  1817-1824,  November-December  1985.  7  fig,  6 

tab,  32  ref. 

Descriptors:  'Nitrogen  Meter,  'Measuring  instru- 
ments, 'Nutrients,  'Animal  wastes,  'Analytical 
methods,  Hydrometers,  Land  disposal,  Estimating, 
Manures. 

Rapid  methods  for  determining  major  nutrients  in 
livestock  manures,  mainly  swine  and  dairy  stored 
slurries,  were  evaluated  for  accuracy  and  possible 
on-farm  use.  Methods  were:  (a)  correlation  of  nu- 
trients with  specific  gravity  (measured  with  a  soil 
hydrometer),  (b)  ammonia  electrode,  (c)  water 
analysis  field  kits,  and  (d)  a  'Nitrogen  Meter'  that 
measures  nitrogen  gas  pressure  in  a  reaction  cham- 
ber. Results  from  the  rapid  methods  were  com- 
pared to  results  from  standard  laboratory  proce- 
dures. These  rapid  methods  should  not  replace 
periodic  laboratory  analysis  by  approved  standard 
methods,  but  they  can  be  used  to  improve  accura- 
cy of  land  application  rates  by  providing  a  rapid 
indication  of  changes  in  manure  slurries  as  a  stor- 
age facility  is  unloaded  and  by  providing  a  good 
estimate  of  some  nutrients  when  laboratory  analy- 
sis is  not  possible.  (Author's  abstract) 
W87-06644 


EFFECTIVENESS  OF  ALUM  IN  A  WEEDY, 
SHALLOW  LAKE, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

E.  B.  Welch,  C.  L.  DeGasperi,  and  D.  E. 
Spyridakis. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
6,  p  921-926,  December  1986.  5  fig,  2  tab,  17  ref. 

Descriptors:  'Phosphorus  removal,  'Limnology, 
'Water  pollution  treatment,  'Alum,  'Long  Lake, 
Algae,  Species  composition,  Transparency,  Sedi- 
ments, Lakes,  Anoxia,  Iron. 

An  alum  treatment  in  Long  Lake  (mean  depth,  2 
m)  in  1980  has  been  effective  at  controlling  internal 
loading  of  phosphorus  for  four  years.  The  fifth 
summer  after  treatment,  the  lake  returned  to  its 
pre-treatment  state.  Lake  P  content  decreased  from 
a  summer  average  of  65  microgram(ug)/L  during 
1976-1978  to  about  30  ug/L  during  four  years 
following  treatment.  In  1985,  summer  P  content 
was  61  ug/L.  Algal  abundance,  species  composi- 
tion, and  transparency  have  responded  proportion- 
ately with  P.  Alum  effectiveness  apparently  de- 
clined because  the  floe  layer  tended  to  sink  and 
become  dispersed  at  a  deeper  level  in  the  sediment, 
as  well  as  become  covered  with  new,  P-rich  sedi- 
ment. Iron-reduction  may  be  the  principal  mecha- 
nism for  internal  P  loading,  although  the  lake  is 
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unstratified  and  anoxia  is  usually  not  pronounced. 

(Author's  abstract) 

W87-06685 


NUTRIENT  LOADS  TO  WISCONSIN  LAKES: 
PART  II.  RELATIVE  IMPORTANCE  OF  NU- 
TRIENT SOURCES, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-06691 

STORM  SEWER  DESIGN  SENSITIVITY  ANAL- 
YSIS USING  ILSD-2  MODEL, 

King  Saud  Univ.,  Riyadh  (Saudi  Arabia).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  4A. 

W87-06716 

TRAINING  PANELISTS  FOR  THE  FLAVOR 
PROFILE  ANALYSIS  METHOD, 

Drexel  Univ.,  Philadelphia,  PA.  Environmental 
Studies  Inst. 

J.  H.  M.  Bartels,  B.  M.  Brady,  and  I.  H.  M.  Suffet. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  1,  p  26-32,  January  1987. 
3  tab,  24  ref. 

Descriptors:  *  Drinking  water,  "-Organoleptic  prop- 
erties, *Pollutant  identification,  *Flavor  Profile 
Analysis  Method,  'Water  flavor,  *Water  quality, 
*Water  quality  control,  "Testing  procedures,  Pota- 
ble water,  Water  analysis,  Water  properties,  Qual- 
ity control,  Odor,  Tastes. 

The  drinking  water  industry  needs  a  standard 
method  for  determining  the  aesthetic  quality  of 
water.  Currently,  only  sensory  analysis  provides 
the  necessary  information  in  the  flavor  and  aroma 
of  drinking  water.  The  flavor  profile  analysis 
(FPA)  method,  as  conducted  at  several  water  utili- 
ties, has  provided  reproducible  results  on  both  the 
intensity  and  description  of  flavor  and  aroma. 
After  a  short  training  period,  a  panel  can  help 
provide  organoleptic  information  for  the  water 
utility  manager.  The  selection  and  initial  training 
of  panelists  is  an  important  aspect  that  must  be 
considered  if  a  panel  is  to  provide  reliable  informa- 
tion. A  general  introduction  about  panel  training  in 
the  FPA  method  is  presented.  (Author's  abstract) 
W87-06765 


PROTECTION  OF  WATERLINES  TRAVERS- 
ING A  HAZARDOUS  WASTE  LANDFILL, 

Toledo  Public  Utilities  Dept.,  OH. 
T.  L.  Kovacik,  D.  M.  Mohne,  and  P.  F.  Munn. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  2,  p  38-44,  February  1987. 
5  fig,  2  tab,  8  ref. 

Descriptors:  *  Landfills,  'Hazardous  materials, 
♦Groundwater  pollution,  *Wastes,  'Pipelines, 
♦Water  quality  control,  *Design  criteria,  *Water 
quality,  'Groundwater,  Toledo,  Ohio,  Waste 
dumps,  Waste  disposal,  Clays,  Pollutants,  Path  of 
pollutants,  Safety,  Security  agreements,  Contami- 
nation. 

Water  plant  intake  lines  for  the  city  of  Toledo, 
Ohio,  pass  through  a  privately  operated  hazardous 
waste  disposal  site.  Safeguards  were  negotiated 
with  the  operators  of  the  disposal  site  to  protect 
the  intake  lines  from  possible  contamination.  The 
described  waterline  security  agreement  was  ac- 
complished outside  regulatory  processes  since 
there  were  no  specific  federal,  state  or  local  regula- 
tions covering  the  situation.  The  agreement  with 
the  landfill  operators  includes  design  requirements 
and  safeguards  that  provide  for  an  estimated  60  to 
6000  years  of  advance  warning  of  contamination, 
based  on  the  range  of  clay  permeability,  if  an 
unlikely  leak  travels  toward  the  easement  from  the 
hazardous  waste  storage  cells.  (Author's  abstract) 
W87-06774 


DREDGING  TO  REDUCE  ASBESTOS  CON- 
CENTRATIONS IN  THE  CALIFORNIA  AQUE- 
DUCT, 

California  Dept.  of  Health  Services,  Sacramento. 

Toxics  Div. 

J.  Jones,  and  M.  J.  McGuire. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.  2,  p  30-37,  February  1987. 

5  fig,  3  tab,  9  ref. 

Descriptors:  'Water  pollution  control,  'Dredging, 
'Asbestos,  'Aqueducts,  'Water  quality  control, 
'Sediments,  Water  quality,  California,  Quality  con- 
trol, Floodwater,  Drainage  area.  Hazardous  mate- 
rials, Pollutants,  Path  of  pollutants. 

Floodwater  draining  areas  with  serpentine  deposits 
in  the  California  Coast  Range  near  Coalinga  have 
carried  sediment  containing  chrysotile  asbestos  in 
concentrations  of  up  to  2.6%  by  weight  into  the 
California  Aqueduct.  The  state  of  California  De- 
partment of  Water  Resources  used  commercially 
available  equipment  to  dredge  the  asbestos-laden 
sediment  from  a  10  mile  (16  kilometer)  portion  of 
the  aqueduct  to  determine  whether  removal  of  the 
sediment  is  a  feasible  means  of  controlling  concen- 
trations of  asbestos  in  the  water.  It  was  found  that 
thorough  dredging  essentially  eliminated  the  resu- 
spension  of  asbestos  fibers  in  water  flowing 
through  the  dredged  reach  of  the  aqueduct,  and 
asbestos  concentrations  in  the  dredged  reach  were 
not  statistically  different  from  the  upstream  back- 
round  levels.  Dredging  to  control  asbestos  makes  a 
significant  difference  to  water  quality  for  the  small 
domestic  water  systems  that  are  supplied  by  the 
California  Aqueduct.  (Author's  abstract) 
W87-06773 


EFFECTS  OF  SHORT-TERM  CHANGES  IN 
WATER  QUALITY  ON  COPPER  AND  ZINC 
CORROSION  RATES, 

Washington  State  Univ.,  Pullman.  Dept.  of  Civil 

and  Environmental  Engineering. 

A.  Stone,  D.  Spyridakis,  M.  Benjamin,  J. 

Ferguson,  and  S.  Reiber. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.  2,  p  75-82,  February  1987. 

12  fig,  3  tab,  5  ref.  EPA  Cooperative  agreement 

CR-810508-02-3. 

Descriptors:  'Water  quality,  'Water  quality  con- 
trol, 'Corrosion,  'Copper,  'Zinc,  'Plumbing, 
'Pipelines,  Pipes,  Linear  polarization  technique, 
Temperature  effects,  Temperature,  Hydrogen  ion 
concentration,  Dissolved  oxygen,  Residual  chlo- 
rine, Flow,  Conductivity,  Mathematical  equations, 
Chemical  reactions,  Seattle,  Washington. 

Because  of  the  significant  corrosion  of  household 
plumbing  experienced  in  Seattle,  Washington  over 
the  past  ten  years,  the  causes  of  the  corrosion  were 
examined.  The  linear  polarization  technique  was 
used  to  evaluate  changes  in  corrosion  rates  of 
copper  and  zinc  surfaces  in  response  to  short-term 
changes  in  water  quality.  This  analytical  technique 
can  be  applied  wherever  uniform  corrosion,  as 
opposed  to  pitting,  is  occurring.  The  parameters 
investigated  included  temperature,  pH,  dissolved 
oxygen,  chlorine  residues,  flow,  and  conductivity. 
All  the  parameters  except  flow  rate  affected 
copper  corrosion  rates.  Conductivity,  dissolved 
oxygen,  chlorine  residues,  and  temperature  affect- 
ed zinc  corrosion  rates.  Reproducible  corrosion 
rates  were  obtained  within  a  few  minutes  of  the 
changes  in  water  quality.  (See  also  W87-06778) 
(Wood-PTT) 
W87-06779 


TO  QUENCH  OUR  THIRST:  THE  PRESENT 
AND  FUTURE  STATUS  OF  FRESHWATER  RE- 
SOURCES OF  THE  UNITED  STATES, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Botany 
and  Microbiology. 

For  primary  bibliographic  entry  see  Field  6D. 
W 87-06849 

GROUNDWATER  CONTAMINATION  AND 
RECLAMATION. 

American  Water  Resources  Association,  Bethesda, 

MD 

For  primary  bibliographic  entry  see  Field  2F. 

W87-06850 


FIVE-YEAR    WATER    QUALITY    STUDY    AT 
KENNECOTT'S  BINGHAM  CANYON  MINE, 


Kennecott,  Salt  Lake  City   I    I 

For  primary  bibliographic  entry  see  Field  4C. 

W87-06851 


FENCE    LAKE    COAL    PROJECT,    GROUND- 
WATER MONITORING, 

Dames  and  Moore,  Phoenix,  AZ. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06853 


USING  CANCER  RISK  ASSESSMENTS  TO  DE- 
TERMINE 'HOW  CLEAN  IS  CLEAN', 

Twitty,  Sievwright  and  Mills,  Phoenix,  AZ. 
R.  K.  Ferland. 

IN:  Groundwater  Contamination  and  Reclamation, 
Proceedings  of  a  Symposium  held  in  Tucson,  Ari- 
zona, August  14-15,  1985.  American  Water  Re- 
sources Association,  Bethesda,  Maryland.  1985.  p 
73-79,  33  ref. 

Descriptors:  'Water  quality  standards,  'Water 
quality  control,  'Groundwater  quality,  'Standards, 
'Cancer,  'Risk  assessment,  Drinking  water,  Public 
health,  Groundwater  pollution. 

Standards  for  drinking  water,  air  and  water  quality 
and  groundwater  reclamation  are  increasingly 
based  on  cancer  risk  assessment  calculations.  This 
paper  examines  the  techniques  used  in  cancer  risk 
assessments,  the  accuracy  and  issues  raised  by 
those  techniques  and  suggests  some  improvements 
in  the  cancer  risk  assessment  process  and  the 
manner  that  process  is  used  in  environmental 
standard-setting.  Specifically  discussed  are  the 
problems  encountered  in  determining  the  risk  of 
cancer  to  man  posed  by  various  substances  on  the 
basis  of  animal  tests  and  the  issues  raised  by  con- 
verting animal  test  results  to  human  risk  assess- 
ments. From  this  analysis,  the  paper  discusses  what 
are  termed  the  three  'articles  of  faith'  of  cancer  risk 
assessment  and  the  consequences  of  basin  environ- 
mental standard-setting  on  those  articles.  These 
articles  are:  (1)  the  application  of  cancer  risk  as- 
sessment to  environmental  standard-setting  results 
in  standards  that  accurately  reflect  the  variability 
of  risk  posed  by  particular  chemicals;  (2)  the  risk 
assessment  process  results  in  more  objective  stand- 
ard-setting because  it  separates  the  scientific  deter- 
minations necessary  for  the  risk  assessment  calcula- 
tion from  the  public  policy  determinations  neces- 
sary for  actually  setting  standards  based  upon  what 
are  considered  'acceptable  risks';  and  (3)  since  risk 
assessment-based  environmental  standards  can  pre- 
vent cancer,  government  officials  responsible  for 
protection  of  the  public  health  must  utilize  risk 
assessment  results  in  standard-setting.  (See  W87- 
06850)  (Lantz-PTT) 
W87-06859 

CITY/SUBURB  VIEWS  ON  GROUNDWATER 
ISSUES, 

Appalachian  State  Univ.,  Boone,  NC.  Dept.  ot 
Political  Science. 

D.  L.  Soden,  N.  P.  Lovrich,  and  J.  C.  Pierce. 
IN:  Groundwater  Contamination  and  Reclamation, 
Proceedings  of  a  Symposium  held  in  Tucson,  Ari- 
zona, August  14-15,  1985.  American  Water  Re- 
sources Association,  Bethesda,  Maryland.  1985.  p 
81-86,  2  tab,  13  ref. 

Descriptors:  'Public  policy,  'Groundwater  qual- 
ity, 'Water  quality  control,  'Spokane-Rathdmm 
Prairie  Aquifer,  Environmental  effects,  Urban 
areas,  Rural  areas,  Sewers. 

The  relationship  between  public  attitudes  towarc 
environmental  preservation  and  policy  preference! 
concerning  the  need  to  protect  the  Spokane-Rath 
drum  Prairie  Aquifer  (a  'common'  resource)  frorr 
further  degradation  was  examined.  Three  genera 
areas  are  addressed.  First,  policy  preferences  rele 
vant  to  groundwater  issues  are  compared  acrosi 
city  and  suburban  samples.  Second,  city  and  subur 
ban  residents'  environmental  orientations  are  con 
trasted.  Finally,  the  impact  of  environmental  orien 
tations  on  public  policy  preferences  is  analyzec 
within  the  urban  and  suburban  samples.  Generally 
the  results  suggest  that  city  residents  are  mor- 
concerned  about  the  issue  of  groundwater  pollu 
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tion  (and  the  need  for  a  sewer  system)  in  the 
suburbs  than  are  the  residents  of  the  suburbs  them- 
selves -  stemming  from  the  fact  that  suburbanites 
must  bear  the  major  portion  of  the  costs  of  house- 
hold conversion  from  septic  systems.  More  impor- 
tantly, however,  preservationist  attitudes  are 
strongly  enough  situated  in  the  belief  systems  of 
citizens  to  support  a  "willingness  to  bear  dispropor- 
tionate burdens'  to  protect  a  common  metropolitan 
natural  resource.  These  findings  indicate  that  the 
distribution  of  preservationist  sentiments  across  a 
metropolitan  area  constitutes  an  important  dimen- 
sion of  policy  determination.  (See  also  W87-06850) 
(Author's  abstract) 
W87-06860 


POLITICS  OF  GROUND  WATER  PROTEC- 
TION, 

National    Association   of  Conservation    Districts, 
Washington,  DC. 
W.  J.  Horvath. 

IN:  Groundwater  Contamination  and  Reclamation, 
Proceedings  of  a  Symposium  held  in  Tucson,  Ari- 
zona, August  14-15,  1985.  American  Water  Re- 
sources Association,  Bethesda,  Maryland.  1985  p 
87-93,  append. 

Descriptors:  *Legislation,  'Groundwater  quality, 
•Water  quality  control,  *Environmental  protec- 
tion, 'Wisconsin,  Political  aspects,  Groundwater 
pollution,  Water  pollution  control,  Aldicarb,  Ni- 
trates. 

In  1982,  the  Legislature  identified  that  Wisconsin 
was  experiencing  groundwater  contamination 
levels  requiring  remedial  action.  The  Legislature, 
as  it  often  does  with  complex  issues,  created  a 
legislature  study  committee  composed  of  legisla- 
tors, professionals  and  interested  public.  The  study 
recognized  that  this  society  is  a  chemical  society 
and  it  recommended  passage  of  a  bill  that  would: 
(1)  Provide  compensation  for  any  well  rendered 
unusable  as  a  result  of  contamination;  (2)  Establish 
a  framework  for  the  development  and  implementa- 
tion of  groundwater  protection  standards  for  sub- 
stances detected  in,  or  with  the  potential  to  enter, 
the  groundwater  resources  of  the  state;  (3)  Create  a 
groundwater  coordinating  council  to  assist  state 
agencies  and  facilitate  agency  and  legislative 
action;  and  (4)  Make  a  number  of  minor,  but  sub- 
stantive, changes  in  groundwater  regulation.  The 
final  bill  drafted  was  a  concensus  bill  representing 
the  best  deal  everyone  could  cut.  It  was  fashioned 
in  a  six-hour  Environmental  Resources  Committee 
session  and  11-1/2  hours  of  debate  on  the  Assem- 
bly floor,  and  evoked  some  90  amendments.  What 
emerged  was  an  act  that  charges  potential  pollut- 
ers, but  recognizes  that  pollution  will  occur,  and 
sets  up  administrative  and  legal  remedies  to  deal 
with  it.  The  billwas  signed  into  law  May  10,  1984, 
with  partial  vetoes  by  the  Governor.  (See 
alsoW87-06850)  (Lantz-PTT) 
W87-06861 


BISCAYNE  AQUIFER  PROTECTION  PLAN 

CH2M  Hill,  Inc.,  Gainesville,  FL. 
U.  P.  Singh,  J.  E.  Orban,  and  A.  L.  Docal. 
IN:  Groundwater  Contamination  and  Reclamation, 
Proceedings  of  a  Symposium  held  in  Tucson,  Ari- 
zona, August  14-15,  1985.  American  Water  Re- 
sources Association,  Bethesda,  Maryland.  1985  n 
97-103,  2  fig,  1  tab,  7  ref.  ' 

Descriptors:  'Water  quality  control,  'Biscayne 
Aquifer,  'Groundwater  quality,  'Florida, 
Aquifers,  Drinking  water,  Municipal  wells,  Regu- 
lations, Waste  management,  Water  pollution  con- 
trol, Groundwater  pollution. 

The  Biscayne  Aquifer  is  the  sole  source  of  drinking 
water  for  approximately  3  million  residents  of 
southeast  Florida.  Several  hazardous  waste  sites 
overhe  the  aquifer,  and  low  to  moderate  levels  of 
several  toxic  contaminants  have  been  detected  in 
the  groundwater  in  many  areas.  Many  municipal 
well  fields  have  been  contaminated  with  priority 
pollutants,  and  some  of  them  have  been  shut  down. 
Remedial  actions  have  been  recommended  for  spe- 
cific sites.  A  preventive  action  plan  for  protecting 
the  Biscayne  Aquifer  from  hazardous  waste  con- 
tamination was  developed  and  recommended  for 


the  tn-county  Biscayne  Aquifer  area  (Dade, 
Broward,  and  Palm  Beach  Counties).  The  20  ele- 
ments of  this  plan  generally  fit  into  the  following 
categories:  (1)  regulation,  (2)  waste  management, 
(3)  construction/treatment,  and  (4)  information 
needs.  The  plan  is  designed  for  implementation  at 
the  local  (County)  level  to  supplement  existing 
state  and  federal  regulations.  The  recommenda- 
tions of  the  protection  plan  were  prioritized  and 
divided  into  three  phases.  Implementation  of  this 
plan  will  help  reverse  the  trend  of  continuing 
groundwater  pollution  in  southeast  Florida  (See 
also  W87-06850)  (Author's  abstract) 
W87-06862 


GROUNDWATER  PROTECTION  BY  SOIL 
MODIFICATION, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 
Immunology. 

R.  B.  Thurman,  and  C.  P.  Gerba. 
IN:  Groundwater  Contamination  and  Reclamation, 
Proceedings  of  a  Symposium  held  in  Tucson,  Ari- 
zona, August  14-15,  1985.  American  Water  Re- 
sources Association,  Bethesda,  Maryland.  1985  d 
105-108,  2  fig,  3  tab,  27  ref. 

Descriptors:  'Water  quality  control,  'Soil  water, 
'Groundwater  quality,  Sewage  effluents,  Bacteria, 
Viruses,  Aluminum,  Water  pollution  control, 
Water  pollution  treatment,  Flooding. 

Certain  soils  exhibit  a  limited  capacity  for  removal 
of  microbes  when  domestic  sewage  effluent  perco- 
lates through  the  soil.  In  this  study  metallic  alumi- 
num was  added  to  soil  in  an  attempt  to  enhance  the 
removal  of  viruses.  Water  and  sewage  containing 
the  bacterial  virus  MS-2  virus  was  passed  through 
20-cm  columns  of  sandy  soil  to  which  5.0  gm  of 
aluminum  was  added.  The  soil  columns  were 
flooded  in  cycles  of  7  days  flooding  and  3  days 
drying.  Modification  of  the  soil  by  addition  of 
metallic  aluminum  caused  a  six  to  eight  log  de- 
crease in  virus  concentrations,  while  control  col- 
umns with  no  aluminum  showed  only  a  two  log 
decrease.  Virus  reduction  continued  in  the  test 
columns,  with  no  significant  changes,  after  five 
weeks  of  intermittent  flooding.  (See  also  W87- 
06850)  (Author's  abstract) 
W87-06863 


PREVENTING  VIRAL  CONTAMINATION  OF 
DRINKING  WATER, 

Robert  S.  Kerr  Environmental  Research  Lab., 
Ada,  OK. 

M.  V.  Yates,  S.  R.  Yates,  A.  W.  Warrick,  and  C.  P. 
Gerba. 

IN:  Groundwater  Contamination  and  Reclamation, 
Proceedings  of  a  Symposium  held  in  Tucson,  Ari- 
zona, August  14-15,  1985.  American  Water  Re- 
sources Association,  Bethesda,  Maryland.  1985  n 
117-121,  5  fig,  1  tab,  12  ref. 

Descriptors:  'Water  quality  control,  'Drinking 
water,  'Groundwater  quality,  'Viruses,  'Tucson, 
'Arizona,  Groundwater  pollution,  Statistical  anal- 
ysis, Groundwater  movement,  Septic  tanks,  Water 
supply. 

Enteric  viruses  are  believed  responsible  for  as 
much  as  65%  of  waterborne  disease  outbreaks  in 
the  U.S.,  the  majority  of  which  are  due  to  the  use 
of  contaminated  groundwater.  The  purpose  of  this 
study  was  to  predict  zones  of  protection  around 
drinking  water  wells  in  an  effort  to  limit  ground- 
water contamination  from  viruses.  Seventy-one 
water  samples  were  collected  from  wells  in  the 
Tucson  basin.  The  samples  were  inoculated  with 
MS-2  phage  and  the  decay  rates  of  the  virus  with 
time  were  determined.  Kriging,  a  geostatistical 
method  which  analyzes  data  based  on  its  spatial 
arrangement,  was  employed  to  estimate  decay 
rates  at  point  for  which  no  samples  were  taken 
using  known  values  obtained  at  nearby  wells. 
Using  the  kriged  values  for  virus  decay  rates  and 
the  characteristics  of  groundwater  flow  in  the 
Tucson  basin,  a  map  of  the  area  was  constructed 
which  delineates  zones  around  drinking  water 
wells  within  which  potential  sources  of  ground- 
water pollution  should  not  be  placed  to  ensure  the 
absence  of  viruses  in  the  wells.  (See  also  W87- 
06850)  (Author's  abstract) 
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RAPID  REMOVAL  OF  A  GROUNDWATER 
CONTAMINANT  PLUME, 

Geological  Survey,  Menlo  Park,  CA. 
L.  J.  Lefkoff,  and  S.  M.  Gorelick. 
IN:  Groundwater  Contamination  and  Reclamation, 
Proceedings  of  a  Symposium  held  in  Tucson,  Ari- 
zona, August  14-15,  1985.  American  Water  Re- 
sources Association,  Bethesda,  Maryland.  1985  n 
125-131,  5  fig,  8  ref.  F 

Descriptors:  'Water  quality  control,  'Groundwat- 
er pollution,  'Contamination,  'Plumes,  'Aquifer 
restoration,  'Water  pollution  treatment,  Pumping, 
Model  studies,  Groundwater  movement,  Cost  anal- 
ysis. 

Attempts  to  restore  an  aquifer  within  a  short  time 
period  may  be  severely  constrained  by  hydrologic 
conditions.  Rapid  restoration  is  associated  with 
high  groundwater  velocities,  steep  cones  of  depres- 
sion, large  pumping  lifts,  and  high  pumping  rates. 
Pumping  costs  may  increase  dramatically  with  the 
desired  speed  of  restoration.  A  groundwater  man- 
agement model  is  used  to  design  an  aquifer  restora- 
tion system  that  removes  a  contaminant  plume 
from  a  hypothetical  aquifer  in  four  years.  The 
design  model  utilizes  groundwater  flow  simulation 
and  mathematical  optimization.  Optimal  pumping 
and  injection  strategies  achieve  rapid  restoration 
for  a  minimum  total  pumping  cost.  Rapid  restora- 
tion is  accomplished  by  maintaining  specified 
groundwater  velocities  around  the  plume  perime- 
ter toward  a  group  of  pumping  wells  located  near 
the  plume  center.  The  model  does  not  account  for 
hydrodynamic  dispersion.  Results  show  that  pump- 
ing costs  are  particularly  sensitive  to  injection  ca- 
pacity. An  8%  decrease  in  the  maximum  allowable 
injection  rate  maylead  to  a  29%  increase  in  total 
pumping  costs.  (See  also  W87-06850)  (Author's 
abstract) 
W87-06866 


STRATIGRAPHIC  INFLUENCE  ON  CLEAN- 
UP  METHODS:  A  CASE  HISTORY, 

Dames  and  Moore,  San  Francisco,  CA. 
J.  E.  Donovan,  and  W.  A.  Murray. 
IN:  Groundwater  Contamination  and  Reclamation, 
Proceedings  of  a  Symposium  held  in  Tucson,  Ari- 
zona, August  14-15,  1985.  American  Water  Re- 
sources Association,  Bethesda,  Maryland.  1985  d 
133-139,  5  fig,  1  tab.  ' 

Descriptors:  'Cleanup  operations,  'Stratigraphy, 
'Case  studies,  'Groundwater  pollution,  'Path  of 
pollutants,  Solvent  transport,  Leakage,  Water  pol- 
lution prevention,  Pumping,  Organic  solvents. 

To  be  effective,  cleanup  methods  for  subsurface 
organic  solvent  contamination  must  be  designed 
for  site-specific  soil  and  groundwater  conditions. 
At  the  site  under  investigation,  a  leaking  buried 
tank  containing  waste  solvents  was  excavated  in 
April  1981.  Groundwater  occurs  between  depths 
of  25-30  feet  within  low  permeability  deposits,  and 
an  effluent  creek  is  located  200  feet  down-gradient 
of  the  leak.  During  site  characterization,  a  3-6  ft 
thick  clay  layer  was  identified  five  feet  below  the 
water  table  in  the  plume  area.  Chemical  test  results 
showed  that  this  clay  layer  substantially  retarded 
downward  solvent  migration,  and  that  most  of  the 
percolation  from  the  unsaturated  soils  into  ground- 
water had  already  occurred.  Therefore,  the  pri- 
mary cleanup  objective  was  to  prevent  lateral  sol- 
vent migration  down-gradient  to  the  creek  within 
the  thin  groundwater  unit  above  the  confining  clay 
layer.  After  consideration  of  more  costly  alterna- 
tives, the  standard  'pump  and  treat'  approach  was 
modified  to  accomodate  the  low  permeability  and 
very  thin  nature  of  the  contaminated  zone.  Solvent 
concentrations  were  reduced  prior  to  surface  dis- 
charge by  wet  impingement  scrubber  treatment.  A 
cone  depression  large  enough  to  contain  the  plume 
was  developed  after  six  months  of  continuous 
pumping.  Monitoring  results  demonstrate  that  sol- 
vent concentrations  in  groundwater  were  signifi- 
cantly reduced  by  three  years  of  cleanup  oper- 
ations. (See  also  W87-06850)  (Author's  abstract) 
W87-06867 
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Group  5G— Water  Quality  Control 

NEUTRALIZATION  OF  ACIDIC  GROUND 
WATER  NEAR  GLOBE,  ARIZONA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 

J.  H.  Eychaner,  and  K.  G.  Stollenwerk. 
IN:  Groundwater  Contamination  and  Reclamation, 
Proceedings  of  a  Symposium  held  in  Tucson,  Ari- 
zona, August  14-15,  1985.  American  Water  Re- 
sources Association,  Bethesda,  Maryland.  1985.  p 
141-148,  1  fig,  3  tab,  15  ref. 

Descriptors:  Groundwater  pollution,  'Water  pollu- 
tion treatment,  *Globe,  *Arizona,  *Neutralization, 
Iron,  Copper,  Dissolved  solids,  Hydrogen  ion  con- 
centration, Aquifers,  Chemical  reactions,  Heavy 
metals. 

Highly  acidic  contaminated  water  is  moving 
through  a  shallow  aquifer  and  interacting  with 
streams  near  Globe,  Arizona.  Dissolved  concentra- 
tions reach  3,000  mg/L  iron,  150  mg/L  copper, 
and  16,400  mg/L  total  dissolved  solids;  pH  is  as 
low  as  3.6.  The  contaminated  plume  is  about  17  km 
long  and  600  m  wide.  Adjacent  uncontaminated 
water  has  neutral  pH,  as  little  as  400  mg/L  total 
solutes,  and  trace  concentrations  of  metals.  The 
aquifer  consists  of  alluvium  and  conglomerate  de- 
rived from  granite,  schist,  granite  porphyry,  and 
volcanics.  Sediment  size  ranges  from  clay  to  boul- 
ders, and  calcareous  cement  content  increases  with 
the  age  of  sediment.  The  aquifer  discharges  about 
0.3  cu  m/s  to  a  perennial  stream.  Samples  from  16 
PVC-cased  observation  wells  include  uncontamin- 
ated, contaminated,  transition,  and  neutralized 
waters.  Chemical  reaction  with  sediments  and 
mixing  with  uncontaminated  water  neutralizes  the 
acidic  water.  The  reactions  form  a  transition  zone 
where  gypsum  replaces  calcite  and  most  metals 
precipitate.  Ferric  hydroxide  also  precipitates  if 
sufficient  oxygen  is  available.  Abundant  gypsum 
crystals  and  ferric  hydroxide  coatings  have  been 
recovered  from  well  cuttings.  Large  sulfate  con- 
centrations produce  sulfate  complexes  with  many 
metals  that  inhibit  removal  of  metals  from  solution. 
(See  also  W87-06850)  (Author's  abstract) 
W87-06868 


SHALLOWAQUIFER  DEWATERING  FOR 
SOURCE-AREA  CONTROL, 

McLaren  Environmental  Engineering,  Inc., 
Rancho  Cordova,  CA. 

J  M.  Farr,  G.  B.  Matanga,  and  F.  R.  McLaren. 
IN:  Groundwater  Contamination  and  Reclamation, 
Proceedings  of  a  Symposium  held  in  Tucson,  Ari- 
zona, August  14-15,  1985  American  Water  Re- 
sources Association,  Bethesda,  Maryland.  1985.  p 
167-174,  5  fig,  1  tab,  6  ref. 

Descriptors:  *Dewatering,  'Water  pollution  con- 
trol, 'Groundwater  pollution,  'Aquifers,  Mathe- 
matical models,  'Flow  profiles,  Water  pollution 
treatment,  Wells. 

Remedial  measures  for  contaminated  groundwater 
often  involve  operations  to  dewater  portions  of  an 
unconfined  (water  table)  aquifer.  Well  field  design 
for  efficient  dewatering  of  an  unconfined  aquifer  is 
complicated  by  the  lack  of  exact  analytical  solu- 
tions to  the  governing  nonlinear  flow  equations. 
Because  of  the  difficulties  associated  with  nonlin- 
earity  and  moving  boundary  effects  near  extraction 
wells  in  an  unconfined  aquifer  and  because  of  the 
need  to  account  for  a  variety  of  hydrogeologic 
field  conditions,  numerical  modeling  can  be  very 
useful.  Described  is  an  application  of  the  USGS 
McDonald/Harbaugh  3-dimensional  finite  differ- 
ence groundwater  modeling  code  to  aid  in  well 
field  design  for  unconfined  and  anisotropic  condi- 
tions with  partially  penetrating  wells.  Techniques 
for  handling  boundary  conditions  at  the  extraction 
wells  are  given  as  part  of  a  systematic  modeling 
approach  to  this  dewatering  problem.  (See  also 
W87-06850)  (Author's  abstract) 
W87-06870 


ANALYSIS  OF  WATERS  ASSOCIATED  WITH 
ALTERNATIVE  FUEL  PRODUCTION. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-06871 


AQUIFER  RESTORATION:  IN  SITU  TREAT- 
MENT AND  REMOVAL  OF  ORGANIC  AND 
INORGANIC  COMPOUNDS, 

Groundwater  Technology,  Inc.,  Chadds  Ford,  PA. 
P.  M.  Yaniga,  and  W.  Smith. 

IN:  Groundwater  Contamination  and  Reclamation, 
Proceedings  of  a  Symposium  held  in  Tucson,  Ari- 
zona, August  14-15,  1985.  American  Water  Re- 
sources Association,  Bethesda,  Maryland.  1985.  p 
149-165,  10  fig,  11  ref. 

Descriptors:  'Aquifer  restoration,  'Water  pollu- 
tion treatment,  'Organic  compounds,  'Inorganic 
compounds,  'Groundwater  pollution,  Hydrocar- 
bons, Biological  treatment,  Chemical  treatment, 
Biodegradation,  Plumes,  Dissolved  oxygen. 

Subsurface  contamination  from  hydrocarbons  pre- 
dominantly exists  in  the  three  phases  of  free  float- 
ing or  mobile  hydrocarbons,  product  adsorbed 
onto  the  soil  matrix,  and  hydrocarbons  dissolved  in 
the  aqueous  environment.  The  latter  two  phases  of 
adsorbed  and  dissolved  hydrocarbon  contamina- 
tion affect  a  greater  area  within  the  formation.  The 
symptomatic  impacts,  although  less  intense  than 
free  product,  are  more  persistent.  Discussed  here  is 
a  three-year  abatement  program  implemented  to 
address  hydrocarbons  adsorbed/dissolved  into  the 
groundwater  system.  The  treatment  program  con- 
sisted of  a  combined  physico/chemico/biodegrada- 
tion  approach  to  reduce  aquifer  degradation  and 
supply  interim  potable  water  to  the  impacted  well 
owners.  The  in  situ  biodegradation  phase  consisted 
of:  (1)  introduction  of  clean  oxygenated  water 
from  beyond  the  contaminant  plume,  (2)  addition 
of  dissolved  oxygen  by  mechanical  air  spargers,  (3) 
utilization  of  hydrogen  peroxide  for  the  dissolved 
oxygen  and  subsequent  phase  out  of  air  spargers, 
and  (4)  addition  of  nutrients  at  prescribed  doses 
and  intervals.  The  net  results  of  the  work  program 
are  a  70-80%  reduction  of  total  hydrocarbons 
within  the  aquifer.  (See  also  W87-06850)  (Lantz- 
PTT) 
W87-06869 


delphia,  PA. 

lor  primary  bibliographic  entry  see  Field  5E. 

W87-06888 

ELECTROCHEMICAL  HYDROGEN  PATCH 
PROBE  CORRELATED  TO  CORROSION 
RATE  IN  A  SLIGHTLY  SOUR  WATER  FLOOD, 

Petrolite  Instruments,  Houston,  TX. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-06890 


CHARACTERIZATION  OF  UNSTABLE 
WATERS  BY  SEEDED  CRYSTAL  GROWTH 
TECHNIQUES, 

Occidental  Research  Corp.,  Irvine,  CA. 
S.-T.  Liu,  and  D.  W.  Griffiths. 
IN:  Water  for  Subsurface  Injection,  Proceedings  of 
the  Second  Symposium  sponsored  by  the  ASTM 
Committee  D-19  on  Water,  Ft.  Lauderdale,  Flori- 
da, January  28-29,  1980.  1981.  p  23-33,  9  fig,  1  tab, 
1 1  ref. 

Descriptors:  'Inhibition,  'Analytical  methods, 
'Seeded  crystal  growth,  'Industrial  water,  'Crys- 
tallization, Crystallography,  Oil  fields,  Water  qual- 
ity,  Injection   water,   Process  water,   Deposition 

The  seeded  crystal  growth  experiment  was  exam- 
ined as  to  its  applicability  for  investigating  the 
growth  and  inhibition  of  waterborne  deposits. 
Basic  and  practical  aspects  of  the  experiment  are 
reviewed,  and  examples  are  cited  to  demonstrate 
experimental  capabilities.  In  one  of  the  examples,  it 
is  shown  that  the  experiment  can  be  conducted  in  a 
natural  oil  field  brine  to  resolve  small  differences  in 
inhibitor  performance.  It  is  concluded  that  the 
seeded  crystal  growth  experiment  is  the  best  avail- 
able procedure  for  characterizing  unstable  waters 
where  reproducibility  and  reliability  are  of  major 
importance.  (See  also  W87-06888)  (Author's  ab- 
stract) 
W 87-06891 


EVALUATION  OF  UTILITY  WASTES  FOR 
HAZARDOUS  WASTE  POTENTIAL, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Civil  Engi- 
neering. 

D.  W.  Weeter,  and  H.  L.  Phillips. 
IN:  Analysis  of  Waters  Associated  with  Alterna- 
tive Fuel  Production,  A  Symposium  sponsored  by 
ASTM   Committee   D-19   on   Water,    Pittsburgh, 
PA,  June  4-5,  1979.  1981.  p  95-100,  4  tab,  6  ref. 

Descriptors:  'Leachates,  'Hazardous  wastes, 
'Water  quality  control,  'Waste  disposal,  'Heavy 
metals,  'Path  of  pollutants,  Fixation,  Leachates, 
Complexation  Comparison  studies. 

Recently,  it  has  been  recognized  that  coal  ashes 
and  scrubber  sludges  contain  a  variety  of  materials, 
which,  if  released  in  soluble  form  from  a  disposal 
area,  could  be  damaging  to  the  quality  of  surface 
and  subsurface  water.  The  Resource  Conservation 
and  Recovery  Act  of  1976  (RCRA)  places  these 
wastes  in  a  special  category.  Stringent  controls 
will  be  placed  upon  their  disposal  in  the  future 
unless  it  can  be  shown  that  hazardous  materials, 
such  as  heavy  metals,  will  not  leach  from  disposal 
areas.  Fixation  is  one  potential  means  of  limiting 
the  release  of  materials.  Two  toxicant  extraction 
procedures  and  agitation  with  unbuffered  deion- 
ized  water  were  compared  on  the  basis  of  heavy 
metal  concentrations  of  the  leachate  when  these 
treatments  were  applied  to  a  fixed  (crushed  and 
uncrushed)  and  unfixed  dry  additive  scrubber 
waste.  Comparison  of  the  methods  indicates  that 
the  buffering  capacity  of  a  waste,  as  well  as  its 
physical  structure,  determines  the  magnitude  of 
heavy  metals  release.  It  was  found  that  while  fixa- 
tion may  reduce  the  permeability  and  surface  area- 
to-volume  ratio  of  a  waste,  the  pH-solubility  phe- 
nomenon is  a  controlling  factor  in  some  cases  for 
the  concentration  of  metals  in  simulated  leachates. 
(See  also  W87-06871)  (Author's  abstract) 
W87-06880 


WATER  FOR  SUBSURFACE  INJECTION. 

American  Society  for  Testing  and  Materials,  Phila- 


ION-EXCHANGE  SOFTENING  OF  HIGH- 
SOLIDS  WATERS, 

Diamond  Shamrock  Corp.,  Redwood  City,  CA. 
R.  E.  Anderson. 

IN:  Water  for  Subsurface  Injection,  Proceedings  of 
the  Second  Symposium  sponsored  by  the  ASTM 
Committee  D-19  on  Water,  Ft.  Lauderdale,  Flori- 
da, January  28-29,  1980.  1981.  p  128-142,  9  fig,  2 
tab,  6  ref. 

Descriptors:  'Water  treatment,  'Water  softening, 
'Ion  exchange,  'Water  quality,  'High-solids 
waters,  'Sodium,  'Hardness,  Resins,  Brines. 

Extensions  of  conventional  sodium-cycle  softening 
to  high-solids  waters  is  restricted  by  the  fundamen- 
tal properties  of  ion  exchange  systems.  Resin  per- 
formance is  a  function  of  water  composition,  both 
in  regard  to  total  dissolved  salts  and  the  fraction  of 
hardness  salts.  Volume  treated  to  hardness  break- 
through, and  hardness  leakage  can  be  estimated 
with  a  useful  degree  of  accuracy  by  use  of  equilib- 
rium relationships.  Adjustment  of  performance  for 
different  levels  of  regeneration  can  be  made  by  use 
of  empirical  data  relating  degree  of  regeneration  to 
salt  dosage.  Waters  with  total  dissolved  solids 
above  5000  ppm  can  be  softened  by  use  of  weak 
acid  resins  in  many  cases.  Depending  on  the  nature 
of  the  salts  present,  a  weak  acid  resin  may  be  used 
in  either  a  sodium  or  hydrogen  cycle.  Although 
acid  and  base  are  required  for  regeneration,  chemi- 
cal costs  are  competitive  with  conventional  soften- 
ing in  many  situations.  Softening  of  saturated 
brines  requires  use  of  chelating  resins  showing  high 
selectivity  for  hardness  ions  over  sodium  ion.  (See 
also  W87-06888)  (Author's  abstract) 
W87-06898 

LOW-COST  WATER  SUPPLY  AND  SANITA- 
TION TECHNOLOGY:  POLLUTION  AND 
HEALTH  PROBLEMS. 

World   Health  Organization,   New  Delhi  (India). 

Regional  Office  for  South-East  Asia. 

For   primary   bibliographic   entry   see   Field   5D. 

W87-06937 
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ASSESSMENT  OF  TRACE  GROUND  WATER 
CONTAMINANTS  RELEASE  FROM  SOUTH 
TEXAS  IN-SITU  URANIUM  SOLUTION 
MINING  SITES, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B 
W87-06940 


STREAMLINE-CONCENTRATION     BALANCE 

MODEL  FOR  IN-SITU  URANIUM  LEACHING 

AND  SITE  RESTORATION, 

Texas  Univ.   at  Austin.   Center  for   Research  in 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06944 


USE  OF  COMPUTERS   IN   WATER   SUPPLY 
REGULATION, 

Michigan  Dept.  of  Public  Health,  Lansing.  Div.  of 

Water  Supply. 

For  primary  bibliographic  entry  see  Field  7C. 

W87-06968 


AUTOMATION  OF  THE  WATER  AND  SEWER 
BILLING  PROCESS, 

Genesee  County  Water  and  Waste  Services,  FLint 

MI. 

For  primary  bibliographic  entry  see  Field  6C. 

W87-06972 


UTILITY  RATE  STUDIES  -  DEVELOPMENT 
OF  USER  CHARGE  SYSTEMS, 

Camp,  Dresser  and  McKee,  Inc.,  Detroit,  MI. 
For  primary  bibliographic  entry  see  Field  6C. 
W87-06973 


DREDGED-MATERIAL    DISPOSAL    IN    THE 
OCEAN. 

For  primary  bibliographic  entry  see  Field  5E. 
W87-06979 


DREDGED-MATERIAL  OCEAN  DUMPING- 
PERSPECTIVES  ON  LEGAL  AND  ENVIRON- 
MENTAL IMPACTS, 

National  Wildlife  Federation,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5E 
W87-06981 


TECHNICAL  IMPLEMENTATION  OF  THE 
REGULATIONS  GOVERNING  OCEAN  DIS- 
POSAL OF  DREDGED  MATERIAL, 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS. 

R.  K  Peddicord,  and  J.  C.  Hansen. 

IN:    Dredged-Material    Disposal    in    the    Ocean, 

Wastes  in  the  Ocean,  Volume  2.  John  Wiley  and 

Sons,  New  York,  New  York.  1983.  p  71-88,  1  fig  5 

tab,  15  ref.  6 

Descriptors:  *Sediments,  *Regulations,  *Waste  dis- 
posal, 'Dredging,  'Water  pollution  effects,  'Path 
of  pollutants,  *Los  Angeles  Harbor,  Bioaccumula- 
tion, Bioassay,  Cadmium,  Copper,  Lead,  Mercury, 
Silver,  Zinc,  Polychlorinated  biphenyls,  Quantita- 
tive analysis,  Heavy  metals. 

The  1 1  January  1977  Federal  Register  cited  crite- 
ria regulating  the  ocean  disposal  of  dredged  mate- 
rial which  require  bioassays  and  bioaccumulation 
tests  on  the  solid  phase  of  dredged  material  as  part 
of  an  environmental  evaluation.  An  application  for 
an  ocean  disposal  permit  for  maintenance  dredging 
in  Los  Angeles  Harbor  was  evaluated  under  the 
criteria.  Solid-phase  bioassays  of  Acanthomysis 
sculpta,  Neanthes  arenaceodentata  and  Macoma 
nasuta  showed  no  statistically  significant  mortality 
due  to  dredged  material.  Bioaccumulation  studies 
)t  Cd,  Cu,  Pb,  Hg,  Ag,  Zn,  and  PCB  in  M.  nasuta 
showed  statistical  increases  in  Cd,  Cu,  and  PCB  in 
clams  exposed  to  some  dredged-material  samples 
compared  to  those  in  a  reference  sediment  from 
the  vicinity  of  the  disposal  site.  While  the  differ- 
ences were  statistically  significant,  all  tissue  con- 
centrations were  low,  and  the  differences  between 
test  and  reference  animals  were  small,  0.09  micro- 
grams/gm for  Cd,  0.8  micrograms/gm  for  Cu,  and 


0.04  micrograms/gm  for  PCB.  Quantitative  evalua- 
tion of  the  environmental  implications  of  these 
increases  in  tissue  contaminant  concentrations  is 
difficult  to  present.  Since  the  criteria  require  that 
such  evaluations  be  made,  the  environmental  pro- 
tection provided  by  the  regulatory  program  would 
be  enhanced  by  moreinvolvement  from  scientists  in 
making  these  evaluations.  (See  also  W87-06979) 
(Author's  abstract) 
W87-06982 


STATISTICAL    METHODOLOGY    FOR    PRE- 
DICTING SALINITY  IN  UPPER  LAVACA  BAY, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B 
W87-07002 


CE-QUAL-W2:  A  NUMERICAL  TWO-DIMEN- 
SIONAL, LATERALLY  AVERAGED  MODEL 
OF  HYDRODYNAMICS  AND  WATER  QUAL- 
ITY; USER'S  MANUAL. 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  2H 

W87-07004 


EXPERIMENTAL  MANIPULATIONS  OF  PHY- 
TOPLANKTON  IN  EAU  GALLE  RESERVOIR, 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  2H 

W87-07005 


HANDBOOK  ON  RESERVOIR  RELEASES 
FOR  FISHERIES  AND  ENVIRONMENTAL 
QUALITY, 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

For   primary   bibliographic   entry   see   Field   6G 

W87-07008 


TECHNICAL  SUMMARY  OF  THE  A/M  AREA 
GROUNDWATER  (AMGW)  REMEDIAL 
ACTION  PROGRAM, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 

Savannah  River  Plant. 

J.  L.  Steele,  and  D.  E.  Gordon. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE840 13340. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

DOE  Report  DOE/SR/00001-T24,  (1984).  36  p 

14  fig.  Stab.  V 

Descriptors:  'Groundwater  pollution,  *Path  of 
pollutants,  'Water  pollution  treatment,  Ground- 
water quality,   Solvents,   Leaking,  Storage  tanks. 

Groundwater  in  the  vicinity  of  M  Area  of  the 
Savannah  River  Plant  Facility,  was  found  to  be 
contaminated  with  metal  degreasing  solvents.  The 
solvents  originated  from  surface  sources  such  as 
the  M-Area  settling  basin,  sewer  pipeline,  solvent 
storage  tank,  and  the  tributary  to  Tims  Branch. 
The  spatial  extent  of  the  groundwater  contamina- 
tion was  defined  but  not  completely  characterized. 
A  remedial  action  program  for  cleaning  up  the 
affected  groundwater  was  proposed.  This  technical 
summary  contains  the  basis  for  and  the  details  of 
the  proposed  M-Area  groundwater  recovery  and 
treatment  process.  (Lantz-PTT) 
W87-07013 


LONG-TERM  EFFECTIVENESS  OF  CAPPING 
IN  ISOLATING  DUTCH  KILLS  SEDIMENT 
FROM  BIOTA  AND  THE  OVERLYING 
WATER, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

J.  M.  Brannon,  R.  E.  Hoeppel,  I.  Smith,  and  D. 

Gunnison. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161.  As  ADA  172353. 

A03-PC         in         papercopy,         A01-MF         in 

microfiche. Miscellaneous  Paper  EL-86-8,  August 

1986.   Final  Report.   22  p,   1   fig,   12  tab,    15  ref, 

append. 


Water  Quality  Control — Group  5G 

Descriptors:  'Path  of  pollutants,  'Dutch  Kills  sedi- 
ment, 'Waste  disposal,  'Capping,  'Sedimentation, 
'New  York,  Dredging,  Chemical  wastes,  Clams, 
Sediments,  Bioaccumulation,  Edgewater  cap. 

At  the  request  of  the  New  York  District,  the 
effectiveness  of  capping  in  chemically  and  biologi- 
cally isolating  contaminated  dredged  material  over 
a  1-year  period  was  investigated  using  large  (250- 
L)  laboratory  reactor  units.  The  ability  of 
Edgewater  cap  material  to  isolate  contaminated 
Dutch  Kills  sediment  was  assessed  by  following 
the  movement  of  chemical  contaminants  and  mi- 
crobial spores  contained  in  the  Dutch  Kills  sedi- 
ment into  the  water  column  and  by  monitoring  the 
biological  uptake  of  chemical  contaminants  by  the 
clam,  Mercenaria  mercenaria.  At  the  conclusion  of 
the  year  study,  sediment  cores  were  obtained  from 
the  experimental  units  and  analyzed  for  chemical 
contaminants  to  determine  if  contaminant  move- 
ment into  the  cap  had  occurred.  Results  of  water 
column,  animal  bioaccumulation,  and  core  sam- 
pling indicate  that  capping  of  contaminated  Dutch 
Kills  sediment  with  either  10  or  50  cm  of  clean  cap 
material  will  prevent  the  movement  of  detectable 
amounts  of  contaminants  through  the  cap  material. 
It  is  highly  likely  that  the  greatest  value  of  a  cap  is 
in  physically  isolating  contaminated  dredged  mate- 
rial from  the  overlying  water  and  biota.  In  the 
absence  of  bioturbation  or  physical  disturbance, 
core  data  revealed  that  the  cap  maintained  its 
integrity  over  the  course  of  a  year  without  mixing 
with  the  contaminated  sediment.  Addition  of  a  10- 
cm  Edgewater  cap,  along  with  a  suitable  thickness 
of  material  to  isolate  burrowing  benthic  organisms 
from  the  dredged  material  and  prevent  current  and 
wave  action  from  removing  the  cap,  should  pre- 
vent movement  of  contaminants  into  the  water  and 
biota  in  the  field.  (Author's  abstract) 
W87-07017 


SRP  GROUNDWATER  PROTECTION  IMPLE- 
MENTATION PLAN,  (DRAFT), 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 
Savannah  River  Lab. 
J.  D.  Spencer. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  DE84013156, 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
DuPont  Report  No.  DPST-83-829-Draft,  Septem- 
ber 14,  1983.  28  p. 

Descriptors:  'Savannah  River  Plant,  'Water  qual- 
ity control,  'Groundwater  quality,  'Groundwater 
protection,  'Wastewater  treatment,  Water  pollu- 
tion control,  Monitoring,  Chlorocarbons,  Industri- 
al wastewater. 

Maintaining  the  quality  of  the  Savannah  River 
Plant  environment  and  protecting  offsite  areas 
from  the  impact  of  facility  operations  were  recog- 
nized as  important  goals  prior  to  site  startup.  Moni- 
toring programs  were  initiated  in  the  Savannah 
River  and  on  the  site  to  establish  baseline  condi- 
tions before  facility  operations  began.  These  pro- 
grams by  plant  personnel  and  other  scientific 
groups  have  been  significantly  expanded  during 
the  30  years  of  operation.  Monitoring  results  cover 
airborne  effluents  and  surface  and  subsurface 
waters.  Analyses  include  both  radioactive  and  non- 
radioactive species.  These  programs  have  estab- 
lished the  Savannah  River  site  as  one  of  the  most 
extensively  monitored  locations  in  the  world.  In 
1981,  in  response  to  the  Resources  Conservation 
and  Recovery  Act  (RCRA),  an  expanded  program 
of  groundwater  monitoring  was  instituted.  Based 
on  the  results  of  this  program,  further  changes  in 
the  site's  effluent  treatment  and  waste  management 
practices  will  be  required.  For  example,  process 
wastewater  treatment  facilities  will  be  incorporat- 
ed in  the  M-Area  fuel  and  target  fabrication  facili- 
ties, the  F  and  H-Area  chemical  separation  plants 
and  the  TNX  pilot  scale  development  facilities. 
These  effluents  will  be  treated  to  comply  with  all 
applicable  state  and  federal  regulations,  eliminating 
possible  contamination  of  the  groundwater  for  cur- 
rent and  future  operations.  Management  of  the 
groundwater  contaminated  with  chlorocarbons  in 
the  site's  main  administrative  area  has  received 
high  priority  attention  since  the  contamination  was 
discovered  by  site  personnel  in  1981.  Eighty-two 
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monitoring  wells  have  been  drilled,  the  extent  of 
the  contamination  defined,  and  technology  for 
chlorocarbon  removal  demonstrated.  Chlorocar- 
bon  removal  is  currently  underway  in  demonstra- 
tion air  stripper  units.  Final  design  is  underway  for 
a  large  scale  system  which  will  extract  the  con- 
taminated water  and  remove  the  chlorocarbons. 
Protection  of  groundwater  from  hazardous  materi- 
als placed  in  landfills  during  earlier  operations,  or 
from  seepage  basin  activity,  will  be  achieved 
through  a  program  of  expanded  groundwater  mon- 
itoring, removal,  and  treatment  of  contaminated 
materials  where  needed,  and  development  of  de- 
commissioning plans.  (Lantz-PTT) 
W87-07025 


FILTRATION, 

For  primary  bibliographic  entry  see  Held  5K 
W87-07041 


DISINFECTION, 

For  primary  bibliographic  entry  see  Held  5H 
W87-07042 


TASTE  AND  ODOR  CONTROL, 

For  primary  bibliographic  entry  see  Field  5F. 
W87-07044 

HYPOLIMNETIC  AERATION:  FIELD  TEST 
OF  THE  EMPIRICAL  SIZING  METHOD, 

Ministry  of  Environment,  Vancouver  (British  Co- 
lumbia). Fisheries  Research  and  Technical  Serv- 
ices Section. 

K  I  Ashley,  S.  Hay,  and  G.  H.  Scholten. 
Water  Research  WATRAG,  Vol.  21,  No.  2,  p  223- 
227,  February  1987.  1  fig,  2  tab,  17  ref. 

Descriptors:  *Hypolimnetic  aeration,  *Water  pol- 
lution treatment,  *Limnology,  *Eutrophic  lakes, 
*Oxygen  demand,  Comparison  studies,  Perform- 
ance evaluation,  Design  criteria,  Aeration, 
Oxygen,  Lakes,  Flow,  Velocity,  Field  tests. 

A  hypolimnetic  aeration  system  was  recently  in- 
stalled in  a  small  (16  ha  S  sub  a)  eutrophic  lake  and 
a  comparison  made  between  measured  perform- 
ance and  predicted  performance  from  an  empirical 
sizing  method.  The  design  variables  used  to  size 
the  system  were:  hypolimnetic  volume  451,600  cu 
m,   maximum  hypolimnetic   oxygen  consumption 
0.2  mg/l/d;  aerator  input  rate  2  mg/1;  water  veloc- 
ity 0.76  m/s  and  depth  of  air  release  12.2  m.  A  3.7 
kW  compressor  (0.57  cu  m/min)  generated  a  water 
velocity  of  0.46  m/s,  a  water  flow  of  17.7  cu  m/ 
min  and  a  theorectical   hypolimnetic   circulation 
period  of  18  days.  Dissolved  oxygen  increased  by 
an  average  of  1.6  mg/1  on  each  cycle  through  the 
aerator,  and  aerator  input  rates  ranged  from  0.6  to 
2.6  mg/1.  Hypolimnetic  oxygen  conusmption  aver- 
aged 0.12  mg/l/d  and  ranged  between  0.02  and 
0.21  mg/l/d.  The  aeration  system  was  unable  to 
meet  the  daily  oxygen  demand  (90  kg)  as  the  water 
velocity  was  slower  than  expected  (0.46  m/s).  To 
avoid  undersizing  future  aeration  installations  the 
following  recommendations  should  be  considered 
when  using  the  empirical  sizing  formula:  (1)  esti- 
mates of  oxygen  consumption  should  be  annual 
maximums  from   aerobic  hypolimnia;  (2)  aerator 
input  rates  should  be  conservative  (e.g.  1-4  mg/1) 
and  increase  with  depth;  (3)  water  velocity  of  0.45- 
0  50  m/s  should  initially  be  used  when  no  informa- 
tion on  actual  bubble  size  or  velocity  is  available; 
(4)  aeration  start-up  should  be  timed  to  avoid  peri- 
ods of  accumulated  oxygen  demands.   (Author's 
abstract) 
W87-07059 

PROPOSAL  OF  ECOTOXICOLOGICAL  CRI- 
TERIA FOR  THE  ASSESSMENT  OF  THE 
IMPACT  OF  POLLUTION  ON  ENVIRONMEN- 
TAL QUALITY, 

Paris-1 1  Univ.,  Orsay  (France). 

For  primary  bibliographic  entry  see  Field  5C. 
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UK  INTERPRETATION  AND  IMPLEMENTA- 
TION OF  THE  EEC  SHELLFISH  DIRECTIVE, 


University  Coll.  of  Wales,  Aberystwyth.  Dept.  of 

Botany  and  Microbiology. 

P.  Wathern,  S.  N.  Young,  I.  W.  Brown,  and  D  A 

Environmental  Management  EMNGDC,  Vol  11, 
No.  1,  p  7-12,  January  1987.  2  tab,  12  ref. 

Descriptors:  'Wales,  *EEC  Shellfish  Directive, 
•Water  law,  *England,  'Public  health,  'Water 
quality,  Fisheries,  Policies. 

The  EEC  Shellfish  Directive  is  a  policy  designed 
to  protect  and,  where  necessary,  improve  the  qual- 
ity of  designated  shellfish  waters.  Its  implementa- 
tion within  the  UK,  however,  has  had  no  effect 
upon  water  quality  for  two  reasons.  First,  the 
policy  has  important  defects  having  ambiguities 
concerning  public  health  provisions  and  lacking 
designation  criteria.  Second,  UK  government  has 
sought  to  achieve  formal  compliance,  while  at  the 
same  time  ensuring  that  its  full  financial  impact  on 
public  expenditure  has  been  contained.  Conse- 
quently, only  those  fisheries  which  already  comply 
with  water  quality  standards  have  been  designated. 
Within  Wales,  one  fishery  has  been  designated, 
while  other,  commercially  more  important,  but 
grossly  contaminated  shellfisheries  have  not.  (Au- 
thor's abstract) 
W87-07081 

COST  EFFICIENCY  OF  TIME-VARYING  DIS- 
CHARGE PERMIT  PROGRAMS  FOR  WATER 
QUALITY  MANAGEMENT, 

Illinois  Univ.  at  Urbana-Champaign.Dept.  of  Civil 

Engineering. 

J.  W.  Eheart,  E.  D.  Brill,  B.  L.  Lence,  J.  D. 

Kilgore,  and  J.  G.  Uber. 

Water  Resources  Research  WRERAQ,  Vol.   23, 

No   2,  p  245-251,  February  1987.  4  fig,  4  tab,  12 

ref.  NSF  Award  PRA-81-21692. 

Descriptors:  'Water  quality  management,  'Eco- 
nomic aspects,  'Cost  analysis,  'Discharge  frequen- 
cy, 'Assimilative  capacity,  'Water  pollution  con- 
trol, 'Permits,  Evaluation,  Costs,  Social  costs, 
Water  quality  control,  Water  pollution,  Capacity, 
Watercourses,  Biochemical  oxygen  demand,  Wil- 
lamette River,  Oregon,  Mathematical  studies, 
Mathematical  equations,  Simulation,  Simulation 
analysis. 

Dynamic  permits  programs  for  water  pollution 
control  have  the  potential  for  achieving  higher 
water  quality  at  lower  social  cost  by  allowing 
discharge  rates  that  increase  and  decrease  accord- 
ing to  changes  in  the  assimilative  capacity  of  the 
watercourse.  Various  methods  for  structuring  dy- 
namic permits  programs,  including  transferable 
permit  programs,  were  examined.  Through  two 
studies,  the  estimated  costs  of  such  programs  are 
compared  to  those  of  more  traditional  programs. 
The  first  study  is  a  simulation  of  permit  programs 
for  biochemical  oxygen  demand  control  for  10 
dischargers  on  the  Willamette  River  in  Oregon. 
The  second  is  a  study  of  seven  hypothetical  treat- 
ment plants  using  a  two-season  optimization 
model.  The  results  of  the  first  study  show  signifi- 
cant potential  cost  savings  under  dynamic  permits, 
while  the  results  of  the  second,  for  which  the 
capital  options  are  limited  to  variations  in  one  type 
of  wastewater  treatment  process  train,  show  an 
insignificant  improvement  in  overall  cost.  (Au- 
thor's abstract) 
W87-07106 

GROUNDWATER  CONTAMINATION  FROM 
WASTE  MANAGEMENT  SITES:  THE  INTER- 
ACTION BETWEEN  RISK-BASED  ENGINEER- 
ING DESIGN  AND  REGULATORY  POLICY:  1. 
METHODOLOGY, 

Hart,  Crowser  and  Associates,  Inc.,  Seattle,  WA. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-07115 


For  primary  bibliographic  entry  see  Field  5E. 
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STUDY  OF  AERATION  AT  WEIRS  AND  CAS- 
CADES, 

Maebashi  City  Coll.  of  Technology  (Japan). 

H.  Nakasone. 

Journal  of  Environmental  Engineering  JOEDDU 

(ASCE),  Vol.  113,  No.  1,  p  64-81,  February  1987. 

15  fig,  1  tab,  30  ref. 

Descriptors:  'Aeration,  'Water  pollution  treat- 
ment, 'Weirs,  'Water  treatment,  'Hydraulic 
design,  'Mathematical  equations,  Flow  discharge, 
Tailwater,  Hydraulics,  Overland  flow,  Dissolved 
oxygen,  Hydraulic  jump. 

Different  research  workers  have  pointed  out  that 
fall-height,  discharge,  and  tailwater  depth  are  im- 
portant parameters  for  weir-aeration.  However, 
except  for  the  equation  proposed  by  the  writer, 
none  of  the  presented  equations  include  these  three 
parameters  simultaneously.  The  validity  of  the  Na- 
kasone equation,  based  on  laboratory  tests,  was 
investigated  by  using  measurements  from  various 
weirs  in  the  field,  notably  those  on  the  River 
Meuse  in  The  Netherlands  and  on  the  cascades  of 
the  drinking  water  plant  of  the  city  of  The  Hague. 
Results  are  satisfactory  and  encouraging.  Some 
general  conclusions  follow.  Since  aeration  efficien- 
cy is  higher  for  fall  heights  smaller  than  1.2  m, 
cascades  with  heights  of  no  more  than  12  m  are 
preferred  to  single  falls  with  greater  heights.  Aer- 
ation efficiency  increases  with  increasing  discharge 
to  a  certain  point  and  then  decreases.  The  optimal 
point  is  around  q  =  235  cu  m/m  x  h  (q  is  discharge 
per  meter  width  of  weir).  Aeration  increases  with 
increasing  tailwater  depth  to  an  optimal  limit. 
(Airone-PTT) 
W87-07122 


AERATION-INDUCED  CIRCULATION  FROM 
LINE  SOURCES.  I:  CHANNEL  FLOWS, 

Shell  Development  Co.,  Houston,  TX. 

J.  Wen,  and  R.  S.  Torrest. 

Journal  of  Environmental  Engineering  JOEDDU 

(ASCE),  Vol.  113,  No.  1,  p  82-98,  February  1987. 

9  fig,  25  ref.  Project  A-030-NH. 

Descriptors:  'Aeration,  'Lake  restoration,  'Water 
pollution  treatment,  'Mixing,  'Destratification, 
'Lakes,  Water  quality,  Water  treatment,  Eutropn- 
ication,  Mathematical  analysis,  Surface  velocity, 
Vertical  flow,  Water  circulation. 

Aeration  and  mixing  of  lakes  and  reservoirs  help  to 
control  eutrophication  and  improve  water  quality. 
Overall  design  is  often  based  on  economic  con- 
straints or  hopefully  similar  situations,  with  limited 
knowledge  of  circulation  effectiveness.  However, 
the  nature  of  the  vertical  flow  of  water  entrained 
by  air  plumes  rising  from  manifolds  was  studied  in 
detail  for  other  applications  and  effectively  mod- 
eled. Here  part  of  the  remaining  fluid  mechanics  ot 
aeration-induced  circulation  is  described  Experi- 
mental studies  of  the  resulting  surface  flows  sup- 
plement and  extend  previous  work.  Surface  veloci- 
ty decay  is  described  and  the  circulation  cell  size 
from  the  manifold  is  shown  to  be  about  four  times 
the  water  depth.  Detailed  measurements  of  veloci- 
ty profiles  are  presented  for  a  wide  range  of  aer- 
ation rates  in  channels.  The  influence  of  aerator 
design  and  depth  is  illustrated,  as  is  the  variation  ot 
circulation  efficiency  with  aeration  rate.  A  com- 
panion paper  presents  the  corresponding  buidup 
of  dissolved  oxygen.  (See  also  W87-07124)  (Au- 
thor's abstract) 
W87-07123 


GROUNDWATER  CONTAMINATION  FROM 
WASTE  MANAGEMENT  SITES:  THE  INTER- 
ACTION BETWEEN  RISK-BASED  ENGINEER- 
ING DESIGN  AND  REGULATORY  POLICY:  2. 
RFSULTS 
Hart,  Crowser  and  Associates,  Inc.,  Seattle,  WA. 


AERATION-INDUCED  CIRCULATION  FROM 
LINE  SOURCES.  II:  DISSOLVED  OXYGEN 
VARIATIONS, 

Shell  Development  Co.,  Houston,  TX. 

J.  Wen,  and  R.  S.  Torrest. 

Journal  of  Environmental  Engineering  JOEDDU 

(ASCE),  Vol.  113,  No.  1,  p  99-105,  February  1987. 

5  fig,  1 1  ref. 
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Descriptors:  'Aeration,  'Lake  restoration,  *Water 
pollution  treatment,  'Lakes,  'Dissolved  oxygen, 
•Water  treatment,  'Mixing,  Water  circulation,  Eu- 
trophication.  Wastewater  treatment,  Vertical  flow. 

Dissolved  oxygen  buildup  from  aeration  manifolds 
in  a  laboratory  channel  is  shown  to  be  uniform 
with  vertical  and  lateral  position  in  the  primary 
circulation  cell  which  extends  to  four  times  the 
depth.  The  influence  of  aeration  rate  on  the  rate  of 
dissolved  oxygen  buildup  is  shown  to  follow  a 
simple  first-order  model,  whose  time  constant 
varies  with  aeration  rate  per  unit  length  to  the 
minus  0.8  power  for  each  of  three  different  mani- 
folds. While  the  details  of  manifold  design  are 
important  for  oxygen  transfer,  they  have  little  in- 
fluence on  the  circulation  except  at  very  low  rates. 
When  combined  with  the  detailed  flow  measure- 
ments presented  separately  these  dissolved  oxygen 
buildup  results  provide  a  more  complete  picture  of 
line  source  aeration  than  is  available  from  previous 
studies.  (See  also  W87-07123)  (Author's  abstract) 
W87-07124 


CALCIUM  CARBONATE  PRECIPITATION 
AND  TRANSPARENCY  IN  LAKES:  A  CASE 
STUDY, 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY 

S.  W.  Effier,  H.  Greer,  M.  G.  Perkins,  S.  D.  Field, 

and  E.  Mills. 

Journal  of  Environmental  Engineering  JOEDDU 

(ASCE),   Vol.    113,   No.    1,   p   124-133,   February 

1987.  6  fig,  2  tab,  24  ref. 

Descriptors:  'Transparency,  'Calcium  carbonate, 
•Lakes,  'Precipitation,  'Lake  restoration,  'Lake 
reclamation,  'Water  pollution  treatment,  'Lake  re- 
habilitation Turbidity,  Owasco  Lake,  Phosphorus, 
Water  quality.  Water  management,  Secchi  disks, 
Public  opinion. 

The  major  role  the  whiting  phenomenon  (precipi- 
tation of  calcium  carbonate)  played  in  regulating 
transparency  in  hard  water  Owasco  Lake,  New 
York,  during  the  summer  of  1985  is  documented. 
Two  whiting  events  occurred  that  could  have 
easily  been  mistaken  by  the  public  as  phytoplank- 
ton  blooms.  Whiting  explained  more  of  the  varia- 
bility observed  in  Secchi  disk  transparency  (SD) 
than  phytoplankton  pigments.  SD  would  have 
been  approximately  65%  greater  during  the 
summer  of  1985  in  the  absence  of  whiting.  The 
failure  of  SD  to  increase  since  the  early  1970's, 
despite  a  major  reduction  in  the  concentration  of 
phytoplankton  is  probably  due  to  a  recurring 
prominent  role  of  whiting  in  attenuating  light  in 
the  lake.  These  charactersitics  are  considered  po- 
tentially widely  occurring  in  hard  water  lakes,  as 
the  whiting  phenomenon  is  common  in  these  sys- 
tems. Management  programs  for  hard-water  lakes 
focusing  on  improved  transparency  should  be 
aware  of  the  potential  for  interference  from  whit- 
ing. (Author's  abstract) 
W87-07125 


WATER     QUALITY     DATA     ANALYSIS     IN 
CHUNG  KANG  RIVER, 

Asian  Development  Bank,  Manila  (Philippines). 
For  primary  bibliographic  entry  see  Field  5B. 


USE    OF    COMMERCIAL    ACRYLONITRILE 
STANDARD  FOR  WASTEWATER  ANALYSIS, 

Professional  Analtyical  and  Consulting  Services, 

Inc.,  Coraopolis,  PA. 

(j°r  Primary  bibliographic  entry  see  Field  5A. 
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ANALYSIS    OF    EPA    GUIDANCE    ON    COM- 
™C    SLUDGE:    PART    II-BIOLOGICAL 
PROCESS  CONTROL, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 

M.  S.  Finstein,  F.  C.  Miller,  J.  A.  Hogan,  and  P  F 
Strom. 

Biocycle  BCYCDK,  Vol.  28,  No.  2,  p  42-47,  Feb- 
ruary 1987.  46  ref. 

Descriptors:    'Regulations,    'Environmental    Pro- 
tection Agency,  'Composting,  'Ventilation,  'Pub- 


lications, 'Temperature  control,  Sludge,  Biological 
treatment,  Bacteria,  Process  control,  Performance 
evaluation. 

EPA  technical  guidance  on  composting 
wastewater  sludge  lacks  appreciation  of  the  effect 
of  temperature  on  the  resident  microbial  communi- 
ty and  on  resultant  performance.  Quoted  material 
from  the  four  most  recent  guidance  publications 
are  used  to  illustrate  this,  accompanied  by  com- 
mentary by  the  authors.  The  uses  of  ventilation, 
oxygen  concentration,  heat  and  moisture  removal, 
and  temperature  control  are  discussed.  EPA's  eval- 
uation of  the  performance  of  three  facilities  (West- 
ern Branch,  Dickerson,  and  Silver  Spring  'Site  II', 
all  in  Maryland)  forms  a  major  part  of  one  publica- 
tion, and  this  report  is  analyzed  by  the  authors. 
The  Rutgers  Strategy  (also  described  in  the  article) 
is  a  biologically  oriented  approach  to  process  con- 
trol which  matches  ventilative  heat  removal  to  its 
generation,  maintaining  the  temperature  of  the 
compost  at  its  desired  level.  (Airone-PTT) 
W87-07169 


MODELING  COST-EFFECTIVENESS  OF  AG- 
RICULTURAL NONPOINT  POLLUTION 
ABATEMENT  PROGRAMS  ON  TWO  FLORI- 
DA BASINS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agricultural  Engineering. 
C.  D.  Heatwole,  A.  B.  Bottcher,  and  L.  B. 
Baldwin. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No 
1,  p   127-131,  February   1987.   1  fig,  2  tab,  9  ref. 

Descriptors:  'Water  pollution  control,  'Nonpoint 
pollution  sources,  'Model  studies,  'Economic  as- 
pects, 'Agricultural  management,  'Basins,  Florida, 
Water  quality,  Simulation,  Prediction,  Costs,  Agri- 
culture. 

A  model  was  developed  to  evaluate  the  cost-effec- 
tiveness of  alternative  'best  management  practice' 
(BMP)  implementation  schemes  on  two  agricultur- 
al basins  in  Florida.  The  model  selectively  applies 
BMPs  throughout  the  basin  on  a  field  by  field 
basis,  estimates  the  associated  costs,  and  predicts 
the  relative  water  quality  improvement  (reductions 
in  nitrogen  and  phosphorus).  The  water  quality 
model  links  field  scale  simulation  (for  detailed 
BMP  evaluation)  with  basin  delivery  and  attenu- 
ation functions  to  predict  the  basin-wide  effects  of 
any  combination  of  BMPs.  Fifteen  BMP  scenarios 
were  evaluated  to  aid  in  prioritizing  BMPs  for 
implementation  in  these  basins.  Applying  the  maxi- 
mum level  of  BMPs  is  estimated  to  cost  around 
$1.2  million  (annually),  while  the  four  most  cost- 
effective  BMPs  would  cost  only  one  quarter  as 
much,  yet  are  projected  to  provide  approximately 
90  percent  of  the  water  quality  improvement.  (Au- 
thor's abstract) 
W87-07188 


IMPLEMENTATION  STRATEGIES  FOR  AGRI- 
CULTURAL AND  SILVICULTURAL  NON- 
POINT  SOURCE  POLLUTION  CONTROL  IN 
CALIFORNIA  AND  WISCONSIN, 

Wisconsin  Univ.-Stevens  Point.   Coll.  of  Natural 

Resources. 

N.  E.  Spangenberg. 

Water  Resources  Bulletin  WARBAQ,  Vol  23  No 

1,  p  133-137,  February  1987.  22  ref. 

Descriptors:  'Water  pollution  control,  'Nonpoint 
pollution  sources,  'Agriculture,  'Silviculture,  Cali- 
fornia, Wisconsin,  Watersheds,  Policy  making, 
Land  use. 

In  the  absence  of  detailed  outlines  such  as  those 
characteristic  of  the  National  Pollution  Discharge 
Elimination  System  permit  program,  nonpoint 
source  pollution  control  is  being  initiated  in  a 
variety  of  ways  in  different  states.  In  California, 
Regional  Water  Quality  Control  Boards  play  a 
strong  enforcement  role  in  point  source  control, 
but  agricultural  nonpoint  source  needs  are  still 
being  evaluated.  Tentative  approval  of  State  Board 
of  Forestry  Forest  Practice  Rules  by  the  State 
Water  Resources  Control  Board  has  the  potential 
of  bringing  nonpoint  control  to  all  State  and  pri- 
vate forestry  operations  in  the  state.  Wisconsin  had 
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developed  an  agricultural  nonpoint  control  pro- 
gram which  emphasizes  a  state-wide  policy  of  se- 
lecting priority  watersheds  under  the  administra- 
tion of  the  state  Department  of  Natural  Resources, 
and  developing  implementation  programs  under 
the  guidance  of  local  county  Land  Conservation 
Committees.  The  Priority  Watershed  program  in- 
stitutes BMP's  with  cost-share  funds  authorized  by 
the  legislature.  Wisconsin  had  not  seen  a  problem 
in  silvicultural  activities,  and  has  developed  no 
statewide  control  program  in  that  area.  Common 
to  effective  land  use  control  in  both  states  is  a 
state-level  policy  implemented  by  agencies  within 
the  state.  This  pattern  may  be  the  model  for  suc- 
cessful programs  as  development  of  areawide  man- 
agement strategies  continue  (Author's  abstract) 
W87-07189 


GROUNDWATER  CONTAMINATION  CON- 
TROL AND  TREATMENT,  ROCKY  MOUN- 
TAIN ARSENAL  COLORADO, 

Black  and  Veatch,  Kansas  City,  MO. 
P.  MacRoberts,  C.  B.  Hagar,  and  H.  L.  Callahan. 
IN:  Management  of  Toxic  and  Hazardous  Wastes, 
Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1985   n 
65-80,  6  fig.  '  v 

Descriptors:  'Water  quality  control,  'Groundwat- 
er quality,  'Water  pollution  control,  'Rocky 
Mountain  Arsenal,  'Colorado,  Aquifers,  Dewater- 
ing,  Water  pollution  treatment,  Activated  carbon, 
Fluorides,  Injection  wells,  Monitoring. 

Contaminated  groundwater  at  Rocky  Mountain 
Arsenal,  will  be  contained,  removed  from  two 
aquifers,  treated,  and  returned  to  an  alluvial  aquifer 
by  this  project.  Major  components  of  the  system 
are:  (1)  54  dewatering  wells  valved  and  manifolded 
to  selectively  intercept  and  permit  separate  treat- 
ment of  three  identified  zones  of  contamination;  (2) 
a  6,700-ft  length  of  groundwater  barrier  keyed  Into 
bedrock;  (3)  granular  activated  carbon  filters  for 
organic  contaminant  removal;  (4)  activated  alumi- 
na columns  for  fluoride  removal;  (5)  38  ground- 
water recharge  wells  downgradient  of  the  barrier 
to  reinject  treated  water  into  an  alluvial  aquifer; 
and  (6)  an  arrangement  of  monitoring  wells,  locat- 
ed on  Arsenal  property,  designed  to  provide  water 
quality  and  groundwater  level  data  to  permit  opti- 
mization of  system  effectiveness.  (See  also  W87- 
07243)  (Lantz-PTT) 
W87-07251 


3P:  POLLUTION  PREVENTION  PAYS  -  A  3M 
SUCCESS  STORY, 

Minnesota  Mining  and  Mfg.  Co.,  St.  Paul. 

M.  D.  Koenigsberger. 

IN:  Management  of  Toxic  and  Hazardous  Wastes, 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1985   n 

215-221.  '  F 

Descriptors:  'Water  pollution  control,  'Waste  dis- 
posal, 'Water  quality  control,  'Recycling,  'Eco- 
nomic aspects,  Environmental  effects,  Perform- 
ance evaluation.  Regulations. 

There  are  four  environmental  truisms:  (1)  Pollution 
is  a  visible  sign  of  inefficiency  in  industrial  oper- 
ations. It  is  money  that  is  going  up  the  chimney, 
down  the  sewer,  and  out  of  a  plant  in  waste  trucks; 
(2)  Pollution  is,  quite  simply,  the  discharge  of 
material  and  energy  residues  into  the  environment. 
Some  of  those  residues  are  raw  materials  which  are 
unconverted,  some  are  products  which  are  not 
fully  recovered  and  some  are  by-products,  but  all 
area  waste;  (3)  Increased  corporate  effort  to  reduce 
pollution  can  actually  help  to  increase  profits;  and 
(4)  If  you  make  no  mess,  you  have  nothing  to  clean 
up.  Pollution  prevention  is  the  environmental 
aspect  of  conservation-oriented  technology,  which 
is  based  on  conservation  in  all  aspects,  from  raw 
material  supply  and  production,  to  consumption 
and  disposal.  The  idea  is  to  use  a  minimum  of 
resources  to  accomplish  objectives  and  to  create  a 
minimum  of  pollution.  It  also  means  learning  to 
create  resources  from  pollution,  such  as  the 
making  of  nylon  and  other  materials  from  the 
waste  by-products  of  petroleum,  as  was  done  some 
years  ago.  The  environmental  benefits  and  eco- 
nomic  incentives   in    this   approach   to   pollution 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G— Water  Quality  Control 


abatement  are  evident.   Financial  and  natural  re- 
sources can  be  saved,  and  technology  innovations 
can   be  achieved.   (See  also   W87-07243)  (Lantz- 
PTT) 
W87-07261 

WATERWAY  CONTAMINATION  -  AN  ASSESS- 
MENT OF  CLEANUP  PRIORITIES, 

Malcolm  Pirnie,  Inc. 

J.  C.  Henningson. 

IN:  Management  of  Toxic  and  Hazardous  Wastes, 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1985.  p 

289-296,  4  tab,  1 1  ref. 

Descriptors:  *Water  pollution  treatment,  ♦Sedi- 
ments, *  Waterways,  *Path  of  pollutants,  *Cleanup 
operations,  Priorities,  Hazardous  wastes. 

The  contamination   of  sediments   in   the   nation's 
waterways  is  a  major  problem.  The  redistribution 
of  contamination    by   currents,    tides   and    storm 
events  often  make  the  potential  risks  and  impact  on 
natural  and  economic  resources  greater  than  for 
upland  sites.  The  potential  for  catastrophic  releases 
of  contaminants   probably   warrants   that   greater 
priority  be  given  to  waterways  contamination  than 
to  many  upland  disposal  sites.  The  remedial  meth- 
ods for  contaminated  sediments  have  been  evaluat- 
ed extensively  and  the  most  feasible  action  is  usual- 
ly to  dredge  concentrated  areas  before  redistribu- 
tion can  occur  and  place  the  dredged  material  in 
secure  upland  disposal  sites.  Unfortunately,  such 
actions  are  relatively  costly  and  compound  the 
difficulties  in  assessing  priorities.  The  cleanup  of  an 
extensively  contaminated  waterbody  such  as  the 
upper  Hudson  River  may  be  several  times  more 
costly  than  stabilizing  an  upland  abandoned  uncon- 
trolled waste  disposal  site.  Several  possible  mecha- 
nisms are  available  for  financing  cleanups.  Howev- 
er, the  delays  associated  with  many  proposed  pro- 
grams have  greatly  increased  the  risk  or  irretriev- 
able loss  of  contaminated  materials  due  to  storms 
or    other    catastrophic    events    less    common    to 
upland  sites.  It  is  recommended  that  a  higher  prior- 
ity be  considered  for  allocating  resources  to  the 
cleanup  of  contaminated  waterways  in  recognition 
of  the  special  risks  and  potential  impacts  associated 
with  such  problems.  (See  also  W87-07243)  (Lantz- 
PTT) 
W87-07267 

CLEANUP  OF  A  VINYLIDENE  CHLORIDE 
AND  PHENOL  SPILL, 

Williams  and  Works/Environmental  Data  Inc. 

A.  R.  Posthuma,  J.  G.  Kraus,  and  J.  A. 

Rutherford. 

IN:  Management  of  Toxic  and  Hazardous  Wastes, 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1985.  p 

297-306,  5  fig. 

Descriptors:  'Cleanup  operations,  *Vinylidene 
chloride,  'Phenols,  'Woodland  Park,  'Michigan, 
•East  Lake,  Ethylene  oxide,  Water  pollution  treat- 
ment, Groundwater  pollution,  Wells. 


In  February  1978,  a  freight  train  derailed  at  Wood- 
land Park,  Michigan,  a  wooded,  semi-rural  resort 
area    approximately    80    miles    north    of    Grand 
Rapids.   Four  tank  cars  were  damaged,  and  ap- 
proximately 30,000  gallons  (300,000  lbs)  of  vinyh- 
dene    chloride,    40,000    gallons    (330,000    lbs)    of 
phenol,  and  15,000  gallons  (112,000  lbs)  of  ethylene 
oxide  were  lost.  Because  of  the  cold  temperature  at 
the  time  of  the  derailment,   virtually  all  of  the 
vinylidene  remained  as  a  liquid  and  percolated  into 
the  sandy  soils  of  the  site,  while  the  phenol  solidi- 
fied and  remained  as  a  solid  on  the  surface.  The 
ethylene  oxide  vaporized  into  the  air.  The  initial 
cleanup  included  the  excavation  and  removal  of 
approximately  5,000  cu  yds  of  contaminated  soil. 
This  removed  most  of  the  phenol.   By  the  time 
cleanup  operations  began,  the  vinylidene  chloride 
had  spread  over   17  acres  and  was  approaching 
several  private  wells  and  East  Lake.  Concentra- 
tions as  high  as  300  mg/L  of  vinylidene  chloride 
were  found  in  monitoring  wells.  Later  investiga- 
tions showed  that  approximately  70,000  pounds  of 
residual  phenol  had  been  left  in  the  soil  and  was 
flushed    into   the   groundwater    table   during   the 
cleanup  programs.  This  also  had  to  be  removed 
and  placed  additional  limitations  upon  the  type  of 


treatment  system  that  could  be  utilized  to  clean  up 
the  groundwater.  (See  also  W87-07243)  (Lantz- 
PTT) 

W87-07268 

WASTE  STABILIZATION  BASIN  DISCHARGE 
ELIMINATION  AND  REMEDIATION  -  A 
CASE  STUDY, 

O'Brien  and  Gere  Engineers,  Inc. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-07270 

FEDERAL  AND  STATE  ENFORCEMENT  OF 
HAZARDOUS  WASTE  LAWS, 

Baker,   Hostetler  and   Patterson,  Cleveland,  OH. 

W.  W.  Falsgraf. 

IN   Management  of  Toxic  and  Hazardous  Wastes, 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1985.  p 

381-386. 

Descriptors:  'Law  enforcement,  'Legal  aspects, 
♦Hazardous  wastes,  'Waste  disposal,  'Federal  ju- 
risdiction, 'State  jurisdiction. 

Hazardous  waste  disposal  and  the  cleanup  of  aban- 
doned sites  and  spills  is  a  top  priority  item  in  this 
country.  Congress  has  already  responded  to  voter 
concerns  about  the  handling  and  disposal  of  haz- 
ardous substances  with  RCRA  and  CERCLA  and 
most  states,  including  Ohio,  have  done  hkewise_ 
However,  this  is  not  the  end.  The  emergence  of 
toxic  tort  cases  such  as  the  asbestos  and  black-lung 
claims  is  just  beginning.  Such  claims,  together  with 
government  enforcement  actions,  are  certain  to 
occupy  the  time  of  more  and  more  industrial  tech- 
nicians. Those  hazardous  waste  generators  and 
transporters  who  are  not  so  aware  and  persist  in 
conducting  business  as  usual  are  bound  to  become 
enmeshed  in  a  tangled  net  of  enforcement  activity 
and/or  private  damage  claims  which  could  lead  to 
economic  losses  which  could  well  be  fatal  to  their 
entire  enterprise.  (See  also  W87-07243)  (Lantz- 
PTT) 
W87-07276 

GENERATOR  LIABILITY  UNDER  SUPER- 
FUND, 

Eastman  and  Smith. 

R.  T.  Sargeant. 

IN:  Management  of  Toxic  and  Hazardous  Wastes, 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1985.  p 

387-403. 

Descriptors:  'Legal  aspects,  'Liability,  'Super- 
fund,  'Environmental  protection,  Legislation,  Tax- 
ation, Leaking,  Waste  disposal,  Environmental  ef- 
fects. 

After  a  lengthy  debate,  the  Comprehensive  Envi- 
ronmental Response,  Compensation  and  Liability 
Act  of  1980  (CERCLA  or  Superfund)  was  hur- 
riedly written  and  passed.  It  was  intended  to  pro- 
vide funding  and  a  mechanism  for  cleaning  up 
leaking  inactive  hazardous  waste  sites.  Despite  the 
fact  that  the  idea  of  such  a  fund  had  been  debated 
for  years,  the  statute  that  was  hurriedly  passed  in 
December  of  1980  was  a  last-minute  compromise 
passed  by  a  lame  duck  Congress  just  pnor  to  the 
final  recess  in  December  1980.  Consequently,  por- 
tions of  the  statute  are  not  particularly  well  draft- 
ed,   and    the    legislative    history    is    incomplete. 
Indeed,  there  were  ambiguities  purposefully  left  in 
the  statute  by  Congress  because  it  was  unable  to 
make  certain  necessary  policy  decisions  regarding 
liability     Issues    concerning   whether    responsible 
parties  under  CERCLA  will  be  subject  to  strict 
and  joint  and  several  liability  are  examples  of  these 
unresolved  issues.  While  CERCLA's  scope  is  not 
limited  to  abandoned  hazardous  waste  sites,  it  was 
this     problem     that     caused     Congress     to     pass 
CERCLA.  It  was  perceived  that  there  was  a  large 
potential  for  harm  from  abandoned,  but  leaking 
facilities,   and   that   'something   should   be   done'. 
Implicit  in  this  position  was  the  conclusion  that  the 
then  existing  environmental  statutes  and  common 
law  were  inadequate  to  provide  the  mechanisms 
and    resources   needed    to   clean    up   those   sites. 
Therefore  CERCLA  is  different  from  most  envi- 
ronmental statutes  because  its  thrust  is  not  regula- 
tion of  ongoing  activities  (although  there  is  some 


of  that  in  the  statute),  but  rather  taxation  and 
assignment  of  liability.  (See  also  W87-07243) 
(Lantz-PTT) 

W87-07277 

ENVIRONMENTAL  LAW  AND  CONTRACTOR 
LIABILITY, 

Smith  and  Schnacke,  Dayton,  OH. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-07278 

RESERVOIR  SYSTEM  ANALYSIS  FOR 
WATER  QUALITY, 

For  primary  bibliographic  entry  see  Field  2H. 

W87-07304 

MICROBIOLOGICAL  DECONTAMINATION 
OF  PENTACHLOROPHENOL-CONTAMINAT- 
ED  NATURAL  WATERS, 

Minnesota  Univ.,  Navarre.  Gray  Freshwater  Bio- 
logical Inst. 

M.  M.  Martinson,  J.  G.  Steiert,  D.  L.  Saber,  W.  W. 
Mohn,  and  R.  L.  Crawford. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia.  22161,  as  PB84- 
246263.  Price  codes:  A02-PC  in  papercopy,  A01  in 
microfiche.  EPAReport  No.  EPA-600/D-84-225, 
September  1984.  14  p,  1  fig,  2  tab,  16  ref.  EPA 
Grant  810016. 

Descriptors:  'Water  pollution  treatment,  'Microbi- 
al degradation,  'Biodegradation,  'Wastewater 
treatment,  'Decontamination,  'Pentachlorophenol, 
'Polychlorinated  biphenyls,  Flavobacterium,  Hy- 
drogen ion  concentration,  Water  temperature. 

Inoculation  of  pentachlorophenol-contaminated 
natural  waters  with  cells  of  a  pentachlorophenol- 
degrading  Flavobacterium  was  shown  to  be  an 
effective  method  for  decontamination  of  PCB-pol- 
luted  aquatic  environments.  Numerous  types  of 
waters  were  decontaminated,  including:  river 
water,  lake  water,  and  groundwater.  Decontamina- 
tion was  most  effective  between  15C  and  30C,  and 
between  pH  7.5  and  pH  9.0.  Inoculation  of  waters 
with  as  few  as  10,000  cells/mL  resulted  m  effective 
PCP  removal.  PCB  concentrations  between  10  ppb 
and  100  ppm  were  reduced  to  undetectable  levels, 
usually  within  48  hours.  Microbiological  decon- 
tamination of  PCP-polluted  waters  appears  to  be  a 
promising  waste  treatment  alternative  when  com- 
pared to  traditional  treatment  techniques.  (Au- 
thor's abstract) 
W87-07306 


ANNUAL  EFFLUENT  AND  ENVIRONMEN- 
TAL MONITORING  REPORT  FOR  CALEN- 
DAR YEAR  1983. 

Bettis  Atomic  Power  Lab.,  West  Mifflin,  PA. 
For  primary  bibliographic  entry  see  Field  7B. 

W87-07308 

METHOD  FOR  RANKING  BIOLOGICAL 
HABITATS  IN  OIL  SPILL  RESPONSE  PLAN- 
NING AND  IMPACT  ASSESSMENT, 

National  Coastal  Ecosystems  Team,  Slidell,  LA. 
J.  K.  Adams,  K.  A.  Benkert,  C.  Keller,  and  R. 
White. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia.  22161,  as  PB84- 
245612.  Price  codes:  A04-PC  in  papercopy,  A01- 
MF  in  microfiche.Report  No.  FWS/OBS-82/61, 
August  1984.  43  p,  2  fig,  9  tab,  28  ref,  3  append. 

Descriptors:  'Management  planning,  'Oil  spills, 
•Water  pollution  effects,  'Louisiana,  Water  pollu- 
tion prevention,  Ecological  effects. 

Described  is  a  method  which  enables  oil  spill  re- 
sponse planners  to  minimize  the  ecological  impacts 
of  oil  spills  by  determining  protection  priorities  tor 
biological  habitats.  The  objective  of  the  method  is 
to  allow  persons  responding  to  an  oil  spill  to 
quickly  identify  areas  that  should  be  protected 
first,  second,  and  on  to  the  extent  that  personnel 
and  equipment  are  available.  The  first  part  of  the 
report  describes  the  rationale  and  general  compo- 
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nents  of  the  method.   The  last  part   presents  an 
application  of  the  method  to  the  Louisiana  Off- 
shore Oil   Port  (LOOP)  spill   response   planning 
area.  (Author's  abstract) 
W87-O7310 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Water  Quality  Control— Group  5G 


WATER  QUALITY, 

In-Situ,  Inc..  Lakewood,  CO. 

T.  D.  Steele. 

IN:   Hydrological   Forecasting,   John   Wiley   and 

Sons,  New  York,  New  York,  1985.  p  271-309    12 

fig,  3  tab,  162  ref. 

Descriptors:  'Water  quality,  'Forecasting,  'Water 
quality  control,  'Model  studies,  'Hydrologic 
models,  Water  resources  development,  Sediments. 

Forecasting  capabilities  and  needs  are  reviewed 
relative  to  the  characterization  and  assessment  of 
water  quality.  Present  knowledge  and  understand- 
ing of  water  quality  problems  are  considered  as 
they  affect  water  resources  planning  and  manage- 
ment. Selected  models  and  other  predictive  meth- 
ods are  discussed  to  highlight  the  range  of  tech- 
niques available   for  assessing   the  water  quality 
characteristics  of  a  given  hydrological  system.  A 
clear  definition  of  the  study  objective  being  ad- 
dressed  is  a  necessary  prerequisite   to  any   data 
collection  program  or  modelling  application  from 
which  forecasts  of  water  quality  are  to  be  made. 
Without  such  clear  specification,  considerable  re- 
sources might  be  expended  without  effective  use  of 
these  resources  or  without  fulfillment  of  the  im- 
plied study  objectives.  For  any  forecasting  study, 
once  the  study  objective  is  defined  and  associated 
information   needs   are   delineated,    data   require- 
ments  and    model    selection   and   application    go 
hand-in-hand.  The  use  of  a  sophisticated  complex 
water  quality  model  should  not  be  chosen  or  at- 
tempted if  insufficient  data  are  available  to  operate 
such  a  model.  Primary  emphasis  is  on  numerous 
facets  of  water  quality.  One  exception  involves  the 
physical   aspects   of  stream   sediment.    Sediment- 
modelling  approaches  traditionally  have  involved 
separate    hydrological    disciplinary    expertise.    Of 
particular  concern  to  the  discussion  is  the  chemical 
interactions  between  dissolved  constituents  in  the 
water  phase  and  suspended  sediment  or  underlying 
bottom  sediments.  (See  also  W87-07346) 
W87-07356 


POLLUTANT  REMOVAL  CAPABILITY  OF 
URBAN  BEST  MANAGEMENT  PRACTICES  IN 
THE  WASHINGTON  METROPOLITAN  AREA. 

Metropolitan  Washington  Council  of  Govern- 
ments, DC.  Water  Resources  Planning  Board. 
Available  from  the  National  Technical  Information 
^r^f'  SPrmgfleld>  Virginia,  22161,  as  PB84- 
245497.  Price  codes:  ACM  in  paper  copy,  A01  in 
microfiche.  Final  Report,  October  1983.  66  p  17 
fig,  16  tab,  1 1  ref.  EPA  Grant  P-003208-01. 

Descriptors:  'Water  pollution  treatment,  'Water 
pollution  prevention,  'Urban  runoff,  'District  of 
Columbia,  'Water  quality  control,  'Management 
planning,  Maryland,  Virginia,  Monitoring,  Pollu- 
tion control. 

A  major  component  of  the  Washington  area 
inukp  project  was  an  extensive  field  investigation 
ol  the  comparative  pollutant  removal  capability  of 
seven  urban  best  management  practices  (BMPs)  in 
suburban  Maryland  and  Virginia.  This  report  de- 
tails the  major  findings  of  this  effort  and  is  orga- 
nized in  the  following  manner.  The  first  section 
provides  a  general  description  of  each  BMP,  and 
also  describes  the  individual  characteristics  of  each 
monitoring  site.  In  the  second  section,  the  various 
methods  which  were  used  to  monitor  BMPs  and 
compute  their  efficiency  are  discussed.  In  the  third 
section  each  of  the  urban  BMPs  are  evaluted  in 
terms  of  their  overall  pollutant  removal  perform- 
*""■.  F"ially.  in  the  last  section,  the  major  factors 
which  appeared  to  influence  the  effectiveness  of 
each  monitored  BMP  are  identified.  Based  upon 
mis  analysis,  general  design  principles  that  maxi- 
mize pollutant  removal  are  proposed  for  each 
BMP  type  evaluated.  (Lantz-PTT) 
W87-07365 


?iV"?^lLL  RISK  ANALYSIS  FOR  THE  SOUTH 
ATLANTIC  LEASE  SALE  90, 

Minerals  Management  Service,  Washington  DC 
D.  E.  Amstutz,  W.  B.  Samuels,  and  A.  D.  Banks 
Available  from  the  National  Technical  Information 
^LCoe'  SPrlngfield'  Virginia,  22161,  as  PB84- 
241058.  Price  codes:  A07  in  paper  copy,  A01  in 
microfiche.  OCS  Report  No.  MMS  84-0037,  1984 
127  p,  6  fig,  34  tab,  16  ref,  append. 

Descriptors:  'Oil  spills,  'Risk  analysis,  'Oil  fields, 
Fath  of  pollution,  Oil  pollutant,  Water  pollution 
control,  Gulf  Stream. 

This  study  characterizes  the  oil-spill  risks  involved 
in  the  leasing  of  proposed  areas  off  the  southeast- 
ern  coast  of  the   U.S.   The  probability   of  spills 
greater  than  or  equal  to  1,000  bbls  occurring  from 
the  proposed  action  and  contacting  land  within  30 
days  is  5%.  When  existing  leases  and  existing  tan- 
kenng  are  included,  this  risk  reaches  65%.  Oil-spill 
risks  to  land  from  existing  sources  are  some  ten 
times  those  from  the  proposed  action.  Oil  spills 
^'^ht  onSinate  at  the  various  production  sites 
(P1-P79)  and  reach  the  U.S.  shore  would  require 
considerable  transit  times  and  there  would  be  more 
time  to  prepare  for  cleanup.  Because  of  the  rela- 
tively   long    transit    times,    and    concomitant    oil 
weathering,   analysis   of   10,000-barrel   spills   pro- 
vides a  more  appropriate  measure  of  oil-sill  risks 
than  analysis  of  1,000-barrel  spills.  Many  of  the  oil- 
spill  trajectories  in  the  study  region  are  dominated 
by  the  Gulf  Stream.  Although  this  is  not  a  new  or 
unexpected  finding,  the  present  analysis  contains 
some    excellent    examples.    One    example    of   the 
Stream^  domination  over  oil-spill   trajectories  is 
found  in  the  conditional  probabilities  to  contact 
land  from  tanker  route  segments  T59,  T58,  T49. 
Spill  trajectories  simulated  from  these  tanker  route 
segments  are  not  related  directly  to  the  proposed 
action  but  they  do  contribute  to  the  cumulative 
effects  m  the  South  Atlantic  region.  Of  the  three 
segments,  trajectories  from  T59  pose  the  greatest 
risk  to  contact  land  and  trajectories  from  T49  pose 
the  least  risk  (94%  vs  18%).  The  Gulf  Stream  turns 
sharply  to  the  northeast  and  north  upon  existing 
the  Gulf  of  Mexico.  This  intense  flow  exerts  an 
influence  on  oil-spill  trajectories  from  the  eastern 
portion  of  T59  and  the  southern  portion  of  T58  are 
d'jected   nearly  onshore   while   trajectories   from 
T49  are  directed  more  parallel  to  shore.  Although 
winds  in  the  area  have  predominant  onshore  com- 
ponents, the  Stream  moves  the  trajectories  from 
T49   northward   of  latitude   27   before   they   can 
contact  the  coast.  Spills  from  T59  and  T58  reach 
shore  quickly  (many  contact  the  coast  within  three 
days,  and  almost  none  require  more  than  10  days) 
Nearly  all  the  spills  from  T49  that  contact  the 
shore  do  so  within  3  days.  (Lantz-PTT) 
W87-07367  ' 


ECONOMIC  IMPACT  OF  PROPOSED  REGU- 
LATION R81-25:  PROHIBITION  OF  CHLOR- 
INATED  SOLVENTS  IN  SANITARY  LAND- 
FILLS. 

Dames  and  Moore,  Park  Ridge,  IL. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia,  22161,  as  PB84- 
243351.  Price  codes.  A05  in  paper  copy,  A01  in 
microfiche.  Illinois  Department  of  Energy  and 
Natural  Resources  Report  No.  Doc.  No  83/08 
February  1983.  70  p,  2  fig,  6  tab,  99  ref. 

Descriptors:  'Sanitary  landfills,  'Chlorinated  sol- 
vents, 'Regulations,  'Illinois,  'Waste  disposal, 
Hazardous  wastes,  Environmental  effects,  Inciner- 
ation, Cost  analysis,  Economic  aspects. 

This  study  presents  an  evaluation  of  the  costs  and 
benefits  of  proposed  regulation  R81-25  which 
would  ban  the  landfilling  of  chlorinated  solvents  in 
Illinois.  The  disposal  of  chlorinated  solvents  is 
authorized  (by  permit)  at  six  Illinois  landfills.  Al- 
ternatives to  landfilling  include:  incineration;  sol- 
vent reclamation;  wet  oxidation;  coincineration; 
supercritical  water  reformulation;  deep  well  injec- 
tion; and  solidification/encapsulation.  Of  those  al- 
ternatives, only  incineration  and  solvent  reclama- 
tion facilities  are  operational  in  Illinois.  If  R8 1-25  is 
adopted,  it  is  estimated  that  80%  of  the  solvents 
would  be  incinerated  and  20%  would  be  re- 
claimed. The  primary  cost  of  the  regulation  will  be 


additional  disposal  costs:  $1.21/gallon  to  $2.80/ 
gallon.  The  primary  benefits  including  the  follow- 
ing: a  decrease  in  exposure  of  the  population 
around  landfills;  reduced  potential  for  potable 
water  supply  contamination;  an  increase  in  the 
serviceable  life  of  landfills;  a  decrease  in  liability 
incurred  by  generators  and  landfill  operators-  and 
an  increase  in  revenues  of  firms  providing  disposal 
alternatives.  (Author's  abstract) 
W87-07389 


PREVENTION  OF  THE  FORMATION  OF 
ACID  DRAINAGE  FROM  HIGH  SULFUR 
COAL,  COAL  REFUSE  AND  COAL  SPOILS  BY 
INHIBITION  OF  IRON  AND  SULFUR  OXI- 
DIZING MICROORGANISMS, 
Ohio  State  Univ.,  Columbus.  Water  Resources 
Center. 
P.  R.  Dugan. 

Availabe  from  National  Technical  Institute  Serv- 
ice, Springfield,  Virginia  22161,  as  PB87- 190609/ 
AS  Price  codes:  A0  in  paper  copy,  A01  in  micro- 
fiche. Department  of  the  Interior,  Office  of  Water 
Resources  Research,  Final   Project   Report    June 

^f«9r&iif,g'  2  tab'  U  ref-  Pr°Ject  No-  B-073- 
OHIO.  DOI  Grant  14-34-001-8109. 

Descriptors:  'Acid  mine  drainage,  'Acid  mine 
water,  'Industrial  wastewater,  'Water  pollution 
prevention,  'Sulfur,  'Coal  mines,  'Mine  wastes 
Iron,  'Sulfur  bacteria,  'Acid  mine  drainage  Mi- 
crobial degradation,  Sodium  lauryl  sulfate,  Sodium 
benzoate,  Biodegradation,  Pyrite,  Leaching,  Alkyl 
benzene  sulfonates,  Detergents. 

It  has  been  estimated  that  4  million  tons  of  acidity 
drains  into  about   10,500  miles  of  streams  in  the 
Appalachian  region  each  year.  This  pollution  spans 
10,000  sq  mi  across  11  states  and  also  adversely 
affects  29,000  surface  areas  of  reservoirs  and  other 
water  impoundments.  Acid  drainage  is  a  problem 
associated   geographically   and   geologically   with 
the  mining  industry  and  is  due  to  production  of 
sulfuric  acid  from  sulfur  containing  minerals   The 
data  presented  in  this  report  demonstrate  that  it  is 
possible  to  inhibit  pyrite  oxidizing  bacteria  in  high 
sulfur  coal  refuse  with  a  concurrent  reduction  in 
acid  drainage  formed  in  the  refuse.  The  most  effec- 
tive inhibitors  studied  are  combinations  of  sodium 
lauryl  sulfate  (SLS)  plus  sodium  benzoate  (Bz), 
both  of  which  are  relatively  nontoxic  to  higher 
organisms.  Bz  is  approved  as  a  human  food  addi- 
tive and  SLS  is  a  commonly  used  anionic  detergent 
that  is  readily  biodegradable.  Both  are  relatively 
inexpensive  substances  that  are  commercially  avail- 
able. SLS  and  Bz  were  effective  alone  but  more 
effective  in  combination.  100  mg/L  was  an  effec- 
tive concentration  in  either  30%  refuse  slurries  or 
in  actual  coal  refuse.  The  inhibitory  response  of 
SLS  and  Bz  was  immediate  but  both  the  organisms 
and   pyrite  oxidation   re-appeared   within   2  to   5 
weeks  after  treatment  was  terminated  and  the  SLS 
leached  out  of  the  refuse.  SLS  and  Bz  were  effec- 
tive in  the  presence  of  lime,  a  chemical  frequently 
used  to  naturalize  acid  spoils  and  acid  drainage 
during  reclamation.  Alkyl  benzene  sulfonate  (ABS) 
is  also  an  effective  inhibitor  although  it  is  required 
in    slightly    higher   concentrations    than    SLS    to 
achieve  equal  reduction  of  acid  formation.  Some 
organic  acids  are  effective  inhibitors  (acetic,  hexan- 
oic,  propionic,  pyruvic)  when  present  in  consider- 
ably higher  concentrations  compared  to  SLS,  ABS 
or  Bz.  The  lignin  sulfonate  formulations  examined 
were    ineffective.     Concentrations    of    detergent 
below    the   effective   inhibitory   amount    actually 
stimulated  the  rate  of  pyrite  oxidation  in  refuse 
compared  to  the  control  rate.  Caution  should  be 
exercised  when  applying  inhibitors  in  the  field  to 
insure  that  effective  doses  are  used.  (Lantz-PTT) 
W87-07422  ; 


WATER     QUALITY     DEPENDENT     WATER 
USES  IN  PUGET  SOUND. 

JRB  Associates,  Inc.,  Bellevue,  WA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia  22161,  as  PB84- 
242627.  Price  codes:  A 10  in  paper  copy,  and  A01 
in  microfiche.  EPA  Report  No.  910/9-83-1 18a 
March  30,  1984.  195  p,  54  fig,  13  tab,  36  ref,  6 
append.  EPA  Contract  68-6348 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


W0& 


Group  5G— Water  Quality  Control 

Descriptors:  "Paget  Sound,  'Washington,  'Water 
quality  'Water  use,  Water  demand,  Ecosystems, 
Water  quality  control,  Water  pollution  prevention, 
Resources  management. 

The  following  objectives  are  considered  in  this 
study:  (1)  identify  all  existing  and  potential  water 
Quality  dependent  water  uses  within  each  ot  the 
subregions  of  Puget  Sound;  (2)  rank  the  uses  ,n 
terms  of  relative  importance  within  each  subregion 
in  order  to  identify  to  an  environmental  manager 
those  uses  which  should  be  afforded  the  greatest 
protection;  and  (3)  whenever  possible,  identity  the 
critical  ecosystem  elements  and  water  quality  fac- 
tors which  are  essential  to  maintain  these  uses.  A 
thorough  treatment  with  respect  to  all  of  the  above 
objectives   for   each   of  the   multitude   of   Puge 
Sound  water  uses  would  require  a  level  of  effort 
far  in  excess  of  those  contractually  allocated  to  this 
task.  In  order  to  best  meet  the  needs  of  the  task  an 
attempt  has  been  made  to  identify  all  water  quality 
dependent  water  uses  and  address  each  of  them  to 
some  extent.  The  information  is  formatted  in  such 
a  fashion  as  to  be  amenable  to  expansion  in  the 
future  should  this  effort  be  expanded  or  pursued. 
Section  2.0  serves  to  identify  the  water  quality 
dependent  uses  and  provide  some  background  in- 
formation on  each   use.   For  fisheries   resources, 
general  biological  information  is  presented,  includ- 
ing habitat,  feeding  ecology,  reproductive  strategy, 
and  geographic  range.  Current  and  potential  fish- 
eries value,  both  commercial  and  recreational,  is 
also  addressed  in  terms  of  harvestable  areas,  catch 
statistics,   and   trends  in  harvesting.   Recreational 
uses,  such  as  swimming  and  diving,  are  considered 
in    terms    of    distribution    of    recreational    sites 
throughout  Puget  Sound.  In  Section  3.0,  the  value 
of  these  resources  is  examined  on  a  regional  basis, 
employing  the  subregions  of  Puget  sound    Water 
quality  uses  that  have  been  identified  do  not  repre- 
sent the  complete  array  of  water  quality  related 
factors  that  combine  to  make  the  Puget  Sound  area 
one  of  the  most  attractive  and  valuable  within  the 
United  States.  Qualities  such  as  aesthetics  and  per- 
sonal values  are  difficult  or  impossible  to  rank  in 
terms  of  relative  importance.  Furthermore,  while 
many  species  of  native  animals  have  been  included, 
these  were  included  primarily  to  document  their 
relative  importance  within  the  Sound  in  terms  ot 
human  exploitation.  The  use  of  Puget  Sound  as  a 
habitat  to  a  variety  of  non-harvested  species  has 
not    been    considered    within    the    scope    of   this 
report    However,  this  value   must  ultimately  be 
considered  in  any  attempt  to  manage  the  complex 
ecosystem  that  exists  in  Puget  Sound.  (Lantz-Pl  1) 
W87-07426 

NATIONAL  PROTOTYPE  COPPER  MINING 
WATER  MANAGEMENT  PLAN, 

Central  Arizona  Association  of  Governments, 
Florence. 

J.  V.  Rich.  ,,,<• 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia  22161,  as  PB84- 
232586.  Price  codes:  A08  in  paper  copy,  A0  in 
microfiche.  Bureau  of  Mines  Report  No.  OFR  145- 
84  August  1983.  A  Mining  Research  Contract 
Report  154  p,  17  fig,  6  tab,  8  append.  Bu  Mines 
Contract  J0205039. 

Descriptors:  'Water  quality  control,  'Mine  drain- 
age, 'Management  planning,  'Copper,  'Water 
analysis,  'Path  of  pollutants,  Groundwater  quality, 
Runoff,  Geochemistry,  Aquifers,  Limestone. 

This  report  describes  the  process,  findings,  conclu- 
sions and  recommendations  of  the  Globe/Miami 
mining  and  water  quality  project  carried  out  by 
Central  Arizona  Association  of  Governments 
(CAAG)  Included  here  are  descriptions  ot  the 
socioeconomic  and  physiographic  characteristics 
of  the  study  area,  the  water  quality  as  defined  in 
the  existing  literature  and,  through  an  extensive 
data  collection  effort,  management  practices  that 
could  be  used  to  improve  the  water  quality,  and 
the  unique  process  that  was  used  to  carry  out  the 
study  Analysis  of  the  data  came  up  with  several 
conclusions,  some  of  which  are:  (1)  groundwater 
quality  in  the  Pinal  Creek  Basin  has  been  degraded 
over  at  least  the  past  40  years,  as  a  result  of 
seepage  of  acidic  mining  and  milling  process  solu- 
tions to  the  groundwater  resources;  (2)  overland 


runoff  from  old,  inactive  mining  facilities  can  cause 
local  surface  waters  pollution  problems,  but  has 
little  regional  effect;  (3)  natural  geochemical   re- 
moval mechanisms  of  finite  capacity  have  retarded 
movement  of  toxic  groundwater  pollutants;  (4)  the 
Gila     Conglomerate     and     Paleozoic     limestone 
aquifers  within  valley  areas  are  generally  protected 
from    downward    movements    of    contamination 
from  the  overlying  alluvium  by  a  combination  of  a 
separating  residual  clay  barrier  and  upward  hy- 
draulic pressure;  (5)  loss  of  process  solutions  from 
the    Rancher's    Bluebird    facility    causes    surface- 
water  degradation  in  Bloody  Tanks  Wash  and  a 
pollution  column   in   the  alluvium   along   Bloody 
Tanks  Wash.  Geochemical  processes  are  currently 
effective  in  reducing  the  extent  of  this  plume;  (6) 
additional    contaminant    enters    the    alluvium    of 
Bloody  Tanks  Wash,  within  the  Town  of  Miami; 
(7)  a  severe  contamination  plume  results  from  sub- 
surface flow  into  the  alluvial  system  formed  by  the 
former  Webster  Gulch  Channel.  (Lantz-P  I  I ) 
W 87-07429 

AVOIDING  FAILURE  OF  LEACHATE  COL- 
LECTION SYSTEMS  AT  HAZARDOUS  WASTE 
LANDFILLS, 

Little  (Arthur  D.),  Inc.,  Cambridge,  MA 
For  primary  bibliographic  entry  see  Field  5fc. 

W87-07430 

treatment  requirements  for  acid 
Linage  from  coal  storage  heaps, 

SRI  International,  Menlo  Park ,  CA. 

D.  E.  Gottschlich,  P.  F.  Greenfield,  and  P.  R.  V. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEDDU,  Vol.  113,  No.  2,  p  260-277,  April  1987. 
7  fig,  1  tab,  41  ref,  append. 

Descriptors:  'Model  studies,  'Leachates,  'Water 
pollution  treatment,  'Path  of  pollutants,  'Acid 
mine  drainage,  'Mine  wastes,  Prediction,  Oxida- 
tion, Equations,  Transport. 

A  model  is  developed  and  verified  for  predicting 
the  generation  of  leachate  from  coal  storage  piles 
that  have  undergone  pyrite  oxidation.  A  number  ot 
simplifying  assumptions  allow  an  exact  solution  to 
be  obtained  for  the  equations  describing  the  trans- 
port of  the  oxidation  products  through  the  heap. 
The  oxidation  products  are  rapidly  leached  from 
the  heap,  with  over  90%  being  removed  in  the  first 
three  holdup  volumes  of  liquid  eluted.  Combining 
the  leachate  model  with  a  model  that  predicts  the 
generation  of  oxidation  products  allows  an  esti- 
mate to  be  made  of  the  design  requirements  tor 
treating  such  a  waste  stream.  (Author  s  abstract) 
W87-07493 


organic  compounds  in  the  effluent  were  below 
their  respective  detection  limits  Excellent  treat- 
ment efficiency  was  achieved  under  a  variety  of 
operating  conditions:  wastewater  composition, 
feed  rate,  hydraulic  retention  time,  organic  load- 
ing PAC  dosages,  biomass,  and  PAC  concentra- 
tions in  the  bioreactors.  The  PAC-SBR  perform- 
ance was  unaffected  when  wastewater  feeding  was 
suspended  during  weekends  and  holidays,  Die 
PAC-SBR  treatment  cost  is  much  lower  than 
either  that  of  the  conventional  granular  activated 
carbon  adsorption  technology  or  the  two-stage 
process  of  biodegradation  and  carbon  treatment. 
(Wood-PTT) 
W87-07530 

RHINE  SPILLS  FORCE  RETHINKING  OF  PO- 
TENTIAL FOR  CHEMICAL  POLLUTION, 

P.  L.  Layman. 

Chemical  and  Engineering  News  CENEAR,  Vol. 

65,  No.  8,  p  7-11,  February  1987. 

Descriptors:  'Water  pollution  sources,  'Path  of 
pollutants,  'Water  pollution  control,  'Rhine  River, 
'Rivers,  Pollutants,  Chemical  industry,  Switzer- 
land, Environmental  protection,  Environmental 
policy,  Water  pollution. 

A  fire-related  spill  of  toxic  chemical  at  the  Sandoz 
facility  in  Switzerland  in  1986  followed  by  other 
releases  from  chemical  firms  along  the  Rhine 
caused  damage  to  the  ecosystem  and  affected 
water  quality  in  the  river.  Municipal  waterworks 
and  breweries  drawing  water  from  the  Rhine  were 
advised  to  use  other  sources.  As  the  chemical 
slicks  progressed  downstream  toward  the  Nether- 
lands, the  Dutch  were  forced  to  manipulate  then- 
system  of  sluices  to  prevent  contamination  of  canal 
water  As  a  result  of  the  disaster,  Swiss  environ- 
mental protection  laws  were  reviewed  and  new 
ordinances  are  being  prepared.  Chemical  storage 
and  shipping  practices  are  expected  to  change  as 
governments  tighten  environmental  regulations. 
(Wood-PTT) 
W87-07539 

MASSIVE  GROUNDWATER  FIX  STUDIED, 

J.  J.  Kosowatz,  and  M.  J.  Sponseller. 

Engineering  News  -  Record  ENREAU,  Vol.  217, 

No.  21,  p  28-29,  November  1986. 

Descriptors:  'Cleanup,  'Groundwater  manage- 
ment 'Public  policy,  'Contamination,  'California, 
'Water  treatment,  'Water  pollution,  'Aquifers, 
Groundwater,  Decontamination,  Chlorinated  hy- 
drocarbons, Water  supply,  Water  rights,  Legal  as- 
pects, State  jurisdiction,  Water  quality  manage- 
ment, Water  policy. 


TREATMENT  OF  A  LANDFILL  LEACHATE  IN 
POWDERED  ACTIVATED  CARBON  EN- 
HANCED   SEQUENCING    BATCH   BIOREAC- 

TORS 

Occidental   Chemical   Corp.,   Grand   Island,   NY. 
W.-C.  Ying,  R.  R.  Bonk,  and  S.  A.  Sojka. 
Environmental  Progress  ENVPDI,  Vol.  6,  No.  1, 
p  1-8,  February  1987.  4  fig,  8  tab,  19  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
carbon,  'Leachates,  'Landfills,  'Chemical  wastes, 
Halogens,  Organic  compounds  Niagara,  New 
York  Effluents,  Detection  limits,  Organic  loading, 
Waste  load,  Wastewater  composition,  Feeding 
rates,  Biomass,  Costs,  Comparison  studies. 

The  Hyde  Park  Landfill  site,  located  in  the  Town 
of  Niagara,  New  York,  was  used  for  disposal  o 
approximately  73000  metric  tons  of  chemical 
wastes,  including  halogenated  organics,  between 
1953  and  1975.  The  leachate  is  collected  and  treat- 
ed The  present  wastewater  treatment  by  the  con- 
ventional adsorption  technology  is  producing  a 
suitable  quality  effluent,  but  is  not  the  best  long- 
term  solution  since  the  adsorption  system  would 
need  to  be  expanded  to  accommodate  the  expected 
increase  in  wastewater  volume.  Addition  o  pow- 
dered activated  carbon  (PAC)  significantly  im- 
proved treatment  of  the  chemical  waste  landfin 
leachate  in  sequencing  batch  reactors  (SBRs).  Con- 
centrations for  many  of  the  monitored  halogenated 


Southern  California  faces  a  serious  threat  to  scarce 
groundwater  supplies  due  to  high  concentrations 
of  volatile  organic  chemicals  found  within  the  San 
Gabriel    Basin.    Four   large    contaminant    plumes 
have  been  found;  about  65,510  acre-ft  of  water  are 
potentially  involved,  affecting  more  than  one  mi  - 
lion  persons  living  southeast  of  Los  Angeles   Al- 
though specific  remedial  measures  have  not  yet 
been  proposed,  adjudicated  water  rights,  strict  pol- 
lution  control   laws,   high   costs,   and   the   large 
number  of  municipal  and  private  water  systems 
involved  promise  to  make  cleanup  a  costly  and 
complex  issue  in  the  San  Gabriel  Valley.  Official! 
are  searching  for  responsible  parties  while  attempt 
ing  to  determine  how  to  cleanse  the  aquifer.  Re 
placement  of  contaminated   groundwater  by  im 
ported   surface   water   is   likely   to   be   ruled   ou 
because  of  high  costs  and  dwindling  surface  sup 
plies.  Air  stripping  is  considered  undesirable  be 
cause  it  would  require  expensive  air  pollution  con 
trols  Whatever  the  eventual  remedy,  it  is  expectei 
to  involve  limitations  on  the  quantity  and  locatioi 
of  pumping,  thereby  disrupting  the  water  rights  o 
many  users.  (Doria-PTT) 
W87-07541 

GROWING    CLEAN    WATER    NEEDS    COr> 
FRONT  A  CAPITAL  CRUNCH, 

Engineering  News  -  Record  ENREAU,  Vol.  21 
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No.  24,  p  20,  December  1986.  2  tab. 

Descriptors:  'Economic  aspects,  'Capital,  'Water 
demand,  'Financing,  'Water  quality  management, 
•Legislation,  'Legal  aspects,  Water  supply. 
Grants,  Taxes,  Wastewater  management.  Adminis- 
trative agencies,   Contracts,   Federal  jurisdiction. 

The  United  States  water  construction  market  is 
reviewed.  Wastewater  treatment  projects  are  ex- 
pected to  become  more  dependent  on  credit  mar- 
kets as  a  result  of  federal  cutbacks  and  tax  revision. 
Municipal  water  treatment  agencies  will  face  a 
financial  crunch  as  a  result  of  new  restrictions  on 
municipal  bonds,  a  phaseout  of  direct  federal 
grants  in  the  new  Clean  Water  Act,  and  the  loss  of 
federal  and  state  revenue-sharing  in  1989.  Sewage 
treatment  awards  for  1986  have  already  declined 
cumulative  October  1986  awards  showed  a  4% 
decline  over  the  same  10-month  period  last  year.  It 
is  predicted  that  clean  water  enforcement  may 
encourage  growth  in  public  and  private  partner- 
ships, with  municipal  sewer  authorities  owning  the 
treatment  plant  and  public  distribution  lines,  while 
private  partners  could  control  the  more  risky 
sludge  management  activities.  (Doria-PTT) 
W87-07544 


WATER  RESOURCES  PLANNING— Field  6 
Techniques  Of  Planning — Group  6A 


POLLUTION  WATCH  ON  THE  RHINE, 

P.  M.  Block,  L.  Pilarski,  M.  Hibbs,  A.  Hope,  and 
D.  Hunter. 

Chemical  Week  CHWKA9,  Vol.  139,  No  21  n  20 
22,  November  1986.  '         ' 

Descriptors:  'Rhine  River,  'Contamination,  'Dis- 
asters, 'Water  pollution,  'Water  pollution  effects, 
•Cleanup,  Decontamination,  Costs,  Herbicides,  In- 
secticides, Pesticides,  Heavy  metals,  Mercury 
Aquatic  life,  Bioaccumulation,  Path  of  pollutants! 

Switzerland  and  Sandoz  will  bear  the  costs  of 
cleanup  and  compensatory  damages  related  to  the 
pollution  of  the  Rhine  River  that  followed  efforts 
to  extinguish  a  fire  at  a  Sandoz  chemical  ware- 
house near  Basel,  Switzerland  on  November  1, 
1986.  The  Swiss  government  has  also  conceded  the 
country's  need  to  meet  European  Community  (EC) 
standards  for  safety  in  chemical  facilities  and  in 
toxic  substance  handling.  Damage  to  the  Rhine  has 
been  severe,  with  hundreds  of  thousands  of  fish 
and  eels  killed  by  an  estimated  10-30  tons  of  pesti- 
cides and  mercury  compounds.  Other  types  of 
aquatic  life,  such  as  water  fleas,  have  also  been 
affected.  The  contamination  has  caused  an  envi- 
ronmental emergency  in  the  four  countries  border- 
ing the  Rhine  (Switzerland,  Germany,  France,  and 
the  Netherlands),  and  may  pose  a  particular  prob- 
lem for  the  Netherlands,  where  river  water  is  used 
for  irrigation  and  drinking.  The  Commission  has 
announced  that  it  may  press  for  the  adoption  of  an 
international  convention  between  the  EC  riparian 
states  and  Switzerland  to  upgrade  its  antipollution 
measures  and  industrial  accident  reporting  systems 
(Dona-PTT) 
W87-07584 


™J£2L  STRATEGIES  FOR  THE  PROTEC- 
TION OF  THE  MARINE  ENVIRONMENT, 

Department  of  the  Environment,  Halifax  (Nova 
Scotia).  Office  of  the  Regional  Director  General 
H.  Hirvonen,  and  R.  P.  Cote 

^2nfrPO'iCy,uVo1-  I0'  No-  '•  P  19"28'  Ja™ary 
1986.  1  fig,  4  tab,  22  ref. 

Descriptors:  'Marine  environment,  'Water  quality 
management,  'Water  pollution  control,  'Environ- 
mental protection,  'Management  planning,  'Water 
policy.  International  agreements,  Environment, 
fanning,  Water  pollution  sources,  Priorities,  Leg- 
islation. Public  policy,  Legal  aspects,  Standards, 
water  quality  standards,  Technology,  Coastal  zone 
management. 

The  recognition  of  the  need  for  a  comprehensive 
ipproach  to  marine  environmental  protection  has 
ed  to  the  efforts  by  164  nations  to  formulate  the 
Law  of  the  Sea  and  to  the  Regional  Seas  Action 
ians  ot  the  United  Nations  Environmental  Pro- 
gram. However,  while  most  of  the  action  plans 
lave  noted  land-based  sources  as  significant  Con- 
tibutors of  pollutants,   very   little   attention   has 


been  paid  to  an  analysis  of  strategies  available  to 
countries  wishing  to  tackle  these  sources.  A  major 
initiative  in  this  area  was  the  development  of  the 
Montreal  Guidelines  for  the  Protection  of  the 
Marine  Environment  Against  Pollution  from 
Land-based  Sources.  The  background  for  Annex  I 
ot  these  guidelines  is  discussed,  including  the  range 
of  strategies  available  as  well  as  the  factors  associ- 
ated with  their  implementation.  These  strategies 
are  couched  in  a  broader  ecological  perspective 
termed  'environmental  capacity',  which  provides 
the  objective.  Three  basic  groups  of  strategies  are 
discussed:  (I)  marine  environmental  quality  con- 
trols; (2)  emission  or  source  controls;  and  (3)  envi- 
ronmental planning  controls.  (Doria-PTT) 
W87-07589 


CONTROL  OF  MARINE  POLLUTION  GENER- 
ATED  BY  OFFSHORE  OIL  AND  GAS  EXPLO- 
RATION AND  EXPLOITATION:  THE  SCO- 
llAIN  SHELF, 

Braidwood,    MacKenzie,    Brewer    and    Greyell 

Vancouver  (British  Columbia). 

S.  M.  Evans. 

Marine  Policy,  Vol.  10,  No.  4,  p  258-270,  October 

1986.  1  fig,  151  ref. 

Descriptors:  'Marine  environment,  'Water  pollu- 
tion control,  'Water  quality  management,  'Oil  in- 
dustry, 'Industrial  wastes,  'Legal  aspects,  'Nova 
Scotia,  Wastes,  Environment,  Hydrocarbons 
Waste  disposal,  Toxicity,  Ecosystems,  Environ- 
mental effects,  Ecological  effects,  Monitoring, 
Fate  of  pollutants,  Organic  compounds,  Heavy 
metals,  Regulations,  Water  pollution  effect. 

Discharged  effluents  generated  by  daily  drilling 
operations  during  offshore  oil  exploration  and  ex- 
ploitation are  an  insidious  source  of  marine  pollu- 
tion. The  impact  of  operational  discharges  on  the 
marine  environment  is  discussed,  along  with  meth- 
ods of  physical  and  legislative  control,  with  special 
reference  to  the  continental  shelf  adjacent  to  Nova 
Scotia.   Major  sources  of  such  pollution  include 
drilling  mud,  drill  cuttings,  and  produced  water. 
Effects  range  from  total  disruption  of  marine  eco- 
systems to  sublethal  effects  and  bioaccumulation 
Regulations  for  the  control  of  marine  pollution  are 
discussed    and    evaluated.    Recommendations    for 
legislative  improvement  fall  into  the  categories  of 
prevention,  containment,  and  monitoring.  Preven- 
tion measures  include  banning  diesel  oil  for  certain 
uses,  adopting  toxicity  standards  for  oil-based  mud, 
prioritizing  chemical  regulation  based  on  toxicity, 
and  stationing  an  enforcement  agent  on  each  rig! 
Containment  may  be  increased  by  using  best  prac- 
ticable treatment  technologies  for  waste  treatment 
and  installing  safety  side  panels  adjoining  the  drill 
deck.  Monitoring  may  be  improved  by  upgrading 
laboratory    methods   and    continually    monitoring 
biota,  water,  and  sediment.  It  is  concluded  that, 
although  the  expense  of  such  measures  may  be 
considerable,  it  is  balanced  by  the  interests  of  the 
fishing  industry  and  other  users  of  the  offshore 
(Doria-PTT) 
W87-07590 


NEUTRALIZATION  OF  ACIDIC  BROOK- 
WATER  USING  A  SHELL-SAND  FILTER  OR 
SEA-WATER:  EFFECTS  ON  EGGS,  ALEVINS 
AND  SMOLTS  OF  SALMONIDS, 

Direktoratet   for  Vilt  og  Ferskvannsfisk,   Trond- 
heim  (Norway).  Fish  Research  Div. 
B.  O.  Rosseland,  and  O.  K.  Skogheim. 
Aquaculture  AQCLAL,  Vol.  58,  No.   1/2    p  99- 
1 10,  November  1986.  4  fig,  1  tab,  22  ref. 

Descriptors:  'Limnology,  'Acid  rain,  'Neutraliza- 
tion, 'Acidic  water,  'Seawater,  'Fish  eggs 
'Smolt,  'Salmon,  'Sand  filters,  'Trout,  'Fish 
farming,  Water  pollution  effects,  Eggs,  Fish,  Fil- 
ters, Hydrogen  ion  concentration,  Acidity,  Aqua- 
culture,  Aluminum,  Fish  hatcheries,  Mortality 
Toxicity,  Water  treatment. 

A  shell-sand  filter  and  additions  of  sea  water  were 
used  to  neutralize  acidic  brook  water  used  for 
culturing  Atlantic  salmon,  Arctic  char,  and  brook 
trout.  Passage  of  the  acidic  water  through  the  filter 
increased  the  pH  from  4.8-5.3  to  6.4-7.4;  addition 
of  3%  (v/v)  sea  water  increased  the  pH  to  5.6-6.4. 


The  pH  levels  resulting  from  the  sea  water  addi- 
tions were  less  stable  than  those  obtained  with  the 
filter.  The  sea  water  additions  reduced  the  concen- 
trations of  labile  aluminum  in  the  hatchery  chan- 
nels by  0-50%.  Passage  through  the  filter  generally 
resulted  in  even  greater  reductions  in  labile  alumi- 
num, as  expected  from  the  higher  pH.  Cumulative 
mortalities  in  untreated  brook  water  were  23,  40, 
and  25%  for  salmon,  char,  and  brook  trout,  respec- 
tively. Sea  water  additions  reduced  the  mortality 
rate  to  1,  15,  and  10%,  whereas  passage  through 
the  filter  reduced  it  to  1,  6,  and  9%,  for  salmon, 
char,  and  brook  trout,  respectively.  Treated  water 
from  the  channel  outlets  was  led  into  small  fish 
tanks  containing  Atlantic  salmon  smolts.  The  mor- 
tality rate  was  100%  after  six  days  in  the  acidic 
brook  water,  whereas  no  smolts  died  in  the  shell- 
sand  filter  and  sea  water-treated  water.  (Author's 
abstract) 
W87-07593 


6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 


NETWORK  MODEL  FOR  DECISION-SUP- 
PORT  IN  MUNICIPAL  RAW  WATER  SUPPLY 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

J.  W.  Labadie,  D.  A.  Bode,  and  A.  M.  Pineda. 

Water  Resources  Bulletin  WARBAQ  Vol  22  No 

6,  p  927-940,  December  1986.  9  fig,  3  tab,  16  ref 

Descriptors:  'Model  studies,  'MODSIM3,  'Deci- 
sion making,  'Water  supply,  'River  basins,  'Fort 
Collins,  'Optimization,  'Water  resources  develop- 
ment, Planning,  Management,  Raw  water,  Net- 
works, Municipal  water. 

A  water  supply  network  optimization  model  called 
MODSIM3  was  developed  as  a  decision-support 
tool  for  aiding  city  staff  in  determining  how  best  to 
utilize  and  exchange  existing  and  potential  water 
supplies  with  other  users  in  a  river  basin  The 
model  was  applied  to  the  City  of  Fort  Collins 
Colorado,  water  supply  system  as  a  means  of  de- 
termining optimum  ways  the  City  can  utilize  direct 
flow  rights,  storage  rights,  and  exchangeable 
waters  from  various  sources.  Results  clearly  con- 
firm both  the  benefits  of  the  use  of  exchanges  and 
the  value  of  MODSIM3  as  a  water  supply  planning 
and  management  tool.  (Authors'  abstract) 
W87-06686 


SOCIAL  FEASIBILITY  AS  AN  ALTERNATIVE 
APPROACH  TO  WATER  RESOURCE  PLAN- 
NING, 

Virginia     Water     Resources     Research     Center 
Blacksburg. 
M.  S.  Hrezo. 

Water  Resources  Bulletin  WARBAQ,  Vol  22  No 
6,   p    1001-1009,   December    1986.   2   tab,   58   ref 

Descriptors:      'Water      resources     development, 
Public  participation,  'Model  studies,  'Social  fea- 
sibility, 'Policy  making. 

Research  suggests  that  conflict  over  public  partici- 
pation in  water  resource  planning  is  due,  in  part,  to 
confusion  over  the  nature  of  the  policies  involved. 
The  roadblocks  to  citizen  involvement  in  water 
resource  planning  was  examined  in  terms  of  two 
policy  models:  (1)  the  Social  Feasibility  Model  and 
(2)  the  Political  Feasibility  Model.  Each  model 
posits  a  different  role  for  public  participation  Al- 
though the  Political  Feasibility  Model  has  been 
widely  accepted  in  water  resource  planning, 
changes  m  the  nature  of  the  policies  involved  in 
water  resource  management  have  weakened  its 
appropriateness.  Currently,  social  and  redistribu- 
tive  policies  involving  value  conflicts  often  domi- 
nate water  planning  and  these  policies  are  best 
chosen  through  the  Social  Feasibility  Model.  The 
nature  of  the  social  feasibility  model,  new  types  of 
policy  decisions  facing  water  resource  managers 
and  how  the  social  feasibility  model  can  help  over- 
come the  roadblocks  to  increased  public  participa- 


nt 


Field  6— WATER  RESOURCES  PLANNING 


Group  6A — Techniques  Of  Planning 

tion  in  water  resource  policy  making  are  discussed. 

(Author's  abstract) 

W87-06692 


I 


OUALITY  AND  UNCERTAINTY  ASSESSMENT 
OF  WILDLIFE  HABITAT  WITH  FUZZY  SETS, 
Maryland  Univ.,  College  Park.  Dept.  of  Civil  En- 

FoTprimary  bibliographic  entry  see  Field  6G. 
W87-06713 

STATISTICAL  IDENTIFICATION  OF  HYDRO- 
LOGICAL  DISTRIBUTED-PARAMETER  SYS- 
TEMS: THEORY  AND  APPLICATIONS, 

Department  of  Scientific  and  Industrial  Research, 
Lower  Hutt  (New  Zealand).   Physics  and  Engi- 
neering Lab. 
For  primary  bibliographic  entry  see  Field  4B. 

W87-06813 

HYDROLOGIC  INFLUENCES  ON  THE  PO- 
TENTIAL BENEFITS  OF  BASINWIDE 
GROUNDWATER  MANAGEMENT, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4b. 
W87-06819 

APPROPRIATE  TECHNOLOGY  FOR  PLAN- 
NING HYDROELECTRIC  POWER  PROJECTS 
IN  NEPAL:  THE  NEED  FOR  ASSUMPTION 

Texas  Univ.'  at  Austin.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  8C. 
W87-07030 

EVALUATION  OF  A  RELIABILITY  PRO- 
GRAMMING'RESERVOIR  MODEL, 

Institute  of  Atomic  Energy,  Otwock-Swierk 
(Poland).  u 

For  primary  bibliographic  entry  see  Field  2H. 

W87-07103 

ESTIMATING  FRESHWATER  INELOW 
NEEDS  FOR  TEXAS  ESTUARIES  BY  MATHE- 
MATICAL  PROGRAMMING, 

Texas  Water  Development  Board,  Austin. 
For  primary  bibliographic  entry  see  Field  2L. 

W87-07104 

COMPARISON  OF  STOCHASTIC  AND  DE- 
TERMINISTIC DYNAMIC  PROGRAMMING 
FOR  RESERVOIR  OPERATING  RULE  GEN- 
ERATION, , 

Polytechnic  Inst,  of  New  York,  Brooklyn.  Dept.  ot 

Civil  and  Environmental  Engineering. 

M.  Karamouz,  and  M.  H.  Houck. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 

1   p  1-9,  February  1987.  1  fig,  12  tab,  19  ref.  NSF 

Grant  CME  7916819. 

Descriptors:  *Dynamic  programming  models, 
•Model  studies,  *Reservoir  operation,  Algo- 
rithms, Regression  analysis,  Simulation,  Stream- 
flow,  Stochastic  process,  Performance  evaluation, 
Reservoirs. 

Two  dynamic  programming  models,  one  determi- 
nistic and  one  stochastic,  that  may  be  used  to 
generate  reservoir  operating  rules  are  compared. 
The  deterministic  model  (DPR)  consists  of  an  al- 
gorithm that  cycles  through  three  components:  a 
dynamic  program,  a  regression  analysis,  and  a  sim- 
ulation. In  this  model,  the  correlation  between  the 
general  operating  rules,  defined  by  the  regression 
analysis  and  evaluated  in  the  simulation,  and  the 
optimal  deterministic  operation  defined  by  the  dy- 
namic program  is  increased  through  an  iterative 
process.  The  stochastic  dynamic  program  (SUP) 
describes  streamflows  with  a  discrete  lag-one 
Markov  process.  To  test  the  usefulness  of  both 
models  in  generating  reservoir  operating  rules, 
real-time  reservoir  operation  simulation  models  are 
constructed  for  three  hydrologically  different  sites. 
The  rules  generated  by  DPR  and  SDP  are  then 
applied  in  the  operation  simulation  model  and  their 


performance  is  evaluated.  For  the  test  cases,  the 
DPR  generated  rules  are  more  effective  in  the 
operation  of  medium  to  very  large  reservoirs  and 
the  SDP  generated  rules  are  more  effective  tor  the 
operation  of  small  reservoirs.  (Author's  abstract) 
W87-07175 


PRIORITIZING  FLOOD  CONTROL  PLAN- 
NING NEEDS,  ,«,-,_! 

Idaho  Univ.,  Moscow.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-07201 

PUBLIC  PARTICIPATION  IN  OHIO  EPA'S 
SOLID  AND  HAZARDOUS  WASTE  PRO- 
GRAM, ,    ._ 

For  primary  bibliographic  entry  see  Field  5b. 

W87-07246 

SITE  SELECTION  AND  DESIGN  CONSIDER- 
ATIONS FOR  HAZARDOUS  WASTE  LAND 
DISPOSAL  FACILITIES, 

Burns  and  McDonnell,  Kansas  City,  MO. 
For  primary  bibliographic  entry  see  Field  5E. 

W87-07265 

FORFCASTING  WATER  USE  ON  FIXED 
IrMY  SaLLATIONS  WITHIN  THE  CON- 
TIGUOUS  UNITED  STATES, 

Southern  Illinois  Univ.  at  Carbondale.  Dept.  ot 
Geography.  ,„ 

For   primary  bibliographic   entry   see   Field   6D. 

W87-07302 

6B.  Evaluation  Process 

SOCIAL  FEASIBILITY  AS  AN  ALTERNATIVE 
APPROACH  TO  WATER  RESOURCE  PLAN- 
NING, „  .      _    , 
Virginia     Water     Resources     Research     Center, 

Blacksburg. 

For  primary  bibliographic  entry  see  Field  6A. 

W87-06692 

STRATEGIC  USE  OF  TECHNICAL  INFORMA- 
TION IN  URBAN  INSTREAM  FLOW  PLANS, 

Fish  and  Wildlife  Service,  Fort  Collins,  CO.  West- 
ern Energy  and  Land  Use  Team. 
B.  L.  Lamb,  and  N.  P.  Lovrich. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  1,  p  42-52, 
January  1987.  1  tab,  20  ref. 

Descriptors:  *Urban  planning,  "Multiobjective 
planning,  "Urban  areas,  "Public  policy.  Govern- 
mental interrelations,  Political  aspects,  Public  par- 
ticipation, San  Antonio. 


A  number  of  cities  hope  to  follow  the  example  of 
San  Antonio,  Texas,  in  developing  a  viable  tourist/ 
retail  park  near  an  urban  river.  While  this  is  an 
appealing  idea,  problems  are  associated  with  such  a 
task,  including  the  problem  of  ensuring  that  water 
flows  through  the  park.  Success  in  such  an  impor- 
tant undertaking  depends  on  a  three-part  strategy: 
(1)  understanding  laws;  (2)  projecting  agency  con- 
cerns;  and   (3)  using  technical   information.   Ihe 
authorities  vary  according  to  state  water  law.  Un- 
derstanding the  concerns  of  agencies  involves  un- 
derstanding data  needs,  anticipating  resistance  to 
plans,  and  assessing  the  roles  of  supporters  and 
opponents.  Four  roles  which  water  resources  man- 
agement  agencies   commonly    assume,    addresses 
issues  pertaining  to  urban  instream  now  programs 
and  discusses  the  agency  concerns  associated  with 
each  role  are  described.  Because  effective  use  of 
technical  information  is  required  to  both  address 
these  agency  concerns  and  to  explain  urban  in- 
stream flow  programs  to  the  general  public  recent 
research  on  water  resource  'knowledge  holding  is 
also  described.  Research  suggests  that  public  ac- 
ceptance of  programs  intended  to  preserve  water 
resources  is  enhanced  by  the  possession  of  knowl- 
edge   concerning    local    water    resources,    even 
among  those  ideologically  opposed  to  such  pro- 
grams. (Authors'  abstract) 


W87-06709 

RESERVOIR  MANAt.KMKM  IN  IKXAS, 

Texas  A  and  M  Univ.,  College  Station.  Depi    of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  4A. 

W87-06715 

METHOD  FOR  EVALUATING  REGIONAL 
WATER  SUPPLY  AND  CONSERVATION  AL- 
TERNATIVES FOR  POWER  GENERATION, 

Oak  Ridge  National  Lab,  TN. 

For   primary   bibliographic   entry   see   Field   6I_> 

W87-07016 

WASTEWATER  TREATMENT  ACQUISITION 
STRATEGY  FOR  TEXAS  COMMUNITIES, 

Texas  Dept.  of  Water  Resources,  Austin. 

For   primary  bibliographic  entry   see   Field   5D. 

W87-07020 

COST  EFFICIENCY  OF  TIME-VARYING  DIS- 
CHARGE PERMIT  PROGRAMS  FOR  WATER 
QUALITY  MANAGEMENT, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For   primary  bibliographic   entry   see   Field   5U. 

W87-07106 

GROUNDWATER  CONTAMINATION  FROM 
WASTE  MANAGEMENT  SITES:  THE  INTER- 
ACTION BETWEEN  RISK-BASED  ENGINEER- 
ING DESIGN  AND  REGULATORY  POLICY:  1. 
METHODOLOGY, 

Hart,  Crowser  and  Associates,  Inc.,  Seattle,  WA. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-07115 

GROUNDWATER  CONTAMINATION  FROM 
WASTE  MANAGEMENT  SITES:  ™E  INTER- 
ACTION BETWEEN  RISK-BASED  ENGINEER- 
ING DESIGN  AND  REGULATORY  POLICY:  2. 
RESULTS, 

Hart,  Crowser  and  Associates,  Inc.,  Seattle,  WA. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-07116 

SMALL  COMMUNITIES  HELP  THEM- 
SELVES, 

N.  Goldstein.  _  . 

Biocycle  BCYCDK,  Vol.  28,  No.  2,  p  36-40,  Feb- 
ruary 1987. 

Descriptors:  "Wastewater  treatment,  "Local  gov- 
ernments, "Organizations,  "Financing,  "Projec  t 
planning,  Decision  making,  Financial  feasibility. 
New  York  State,  Septic  tanks,  Costs,  Sand  filters. 


The  Self-Help  Support  System  is  a  concept  (devel- 
oped by  The  Rensselaerville  Institute  in  New 
York)  which  has  been  applied  in  New  York  State 
to  programs  designed  to  assist  small  communities 
(less  than  500  connections)  with  their  water  and 
wastewater  problems.  Administered  through  New 
York's  Departments  of  State,  Environmental  Con 
servation,  and  Health,  the  Self-Help  Suppor 
System  helps  small  communities  plan  needed  watei 
development  projects  in  a  way  that  minimizes  otn 
erwise  prohibitive  costs  by  maximizing  use  ot  loca 
labor  and  talent  (including  voluntary  labor)  an( 
by  choosing  technologies  that  are  simpler  and  es 
expensive  to  install  and  maintain,  e.g.,  sand  niter 
where  possible  instead  of  an  activated  sludge  proc 
ess  Examples  of  three  communities  (SewarC 
Wi'llsboro  and  DePauville)  are  described,  as  ar 
sources  of  further  information  about  the  Selt-Hel 
System.  (Airone-PTT) 
W87-07168 

VALIDATION  OF  SWRRB-SIMULATOR  FO 
WATER  RESOURCES  IN  RURAL  BASINS, 

Agricultural  Research  Service,  Temple,  TX. 

J.  G  Arnold,  and  J.  R.  Williams. 

Journal  of  Water  Resources  Planning  and  Manag 


152 


ment  (ASCE)  JWRMD5,  Vol.  113,  No   2    p  243- 
256,  March   1987.  4  fig,    10  tab.    10  ref,  append. 

Descriptors:  •Model  testing,  *SWRRB  model, 
•Model  studies,  'Rural  basins,  *Streamflow  fore- 
casting, *Path  of  pollutants,  *Sediment  yield,  *Soil 
erosion,  'Water  resources,  'Simulation,  Weather, 
Hydrology,  Sedimentation.  Watersheds,  Planning 
Calibrations. 

A  model  called  SWRRB  (simulator  for  water  re- 
sources in  rural  basins)  was  developed  for  simulat- 
ing   hydrologic    and    related    processes    in    rural 
basins.   The   SWRRB   model   was  developed   by 
modifying  the  CREAMS  (chemicals,  runoff,  and 
erosion    from   agricultural    management    systems) 
daily  rainfall  hydrology  model  for  application  to 
large,  complex,  rural  basins.  The  three  major  com- 
ponents of  SWRRB  are  weather,  hydrology,  and 
sedimentation.   Processes  considered  include  sur- 
face runoff,  return  flow,  percolation,  evapotran- 
spiration,  transmission  losses,  pond  and  reservoir 
storage,  sedimentation,  and  crop  growth.  SWRRB 
has  been  tested  on  1 1  large  watersheds  from  eight 
Agricultural    Research    Service    (ARS)    locations 
throughout  the  United  States.  The  results  show 
SWRRB  can  realistically  simulate  water  and  sedi- 
ment yields  under  a  wide  range  of  soils,  climate 
land-use,  topography,  and  management  conditions. 
SWRRB  should  provide  a  versatile  and  convenient 
tool  for  use  in  planning  and  designing  water  re- 
sources projects.  (Author's  abstract) 
W87-07198 


GREAT  LAKES  POLICIES  AND  HYDROS- 
PHERIC  AND  ATMOSPHERIC  RESEARCH 
NEEDS, 

Illinois  State  Water  Survey  Div.,  Champaign.  Cli- 
matology and  Meteorology  Section. 
S.  A.  Changnon. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  2   p  274- 

2}h.^ch  mi-  '  tab»  15  r<*  NSF  Grant 
ATM85-A00846. 

Descriptors:  'Great  lakes,  'Public  policy,  *Hy- 
drosphenc  research,  'Atmospheric  research  'Re- 
search priorities,  Acid  rain,  Water  quality  Lakes 
Policies. 

Public  policies  in  the  Great  Lakes  have  traditional- 
ly developed  in  an  ad  hoc  manner  as  specific  issues 
occurred.  Recently,  the  transboundary  pollution 
problems  have  caused  this  historical  approach  to 
become  inadequate.  Key  policy  issues  now  are  acid 
raw,  water  quality,  and  lake  levels  and  quantity 
I  hese  policy  issues  were  examined  to  help  define 
research  needs  in  the  atmospheric  and  hydros- 
pnenc  sciences  so  as  to  help  resolve  future  policy 
issues.  However,  policy  development  and  in-depth 
documentation  of  policies  are  needed  for  the  Great 
Lakes  to  enable  development  of  sound  research 
agenda.  (Author's  abstract) 
W87-O720O 
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*™™G  SUCCESS  IN  COMMUNITY 
PROJECTS  AND        SANITATION 

World  Health  Organization,  New  Delhi  (India). 

Regional  Office  for  South-East  Asia. 

tforld  Health  Organization  Regional   Office  for 

S^  A^'  ^ew  Delhi-  SEARO  Regional 
Health  Papers  No.  9,  1985.  67  p. 

Oescriptors:  'Water  supply,  'Public  participation, 
Sanitation  'Water  supply  development,  'Man- 
agement planning,  Water  supply  development, 
-ommumty  development,  Management  planning. 

["here  are  three  major  problems  that  often  cause 
ommunity  water  supply  and  sanitation  projects 
Md  programs)  to  fail  to  achieve  their  objectives- 
&  the  conceptual  gap  between  local  people  and 
Manners;  (2)  over  emphasis  on  population  cover- 
age, rather  than  on  the  continued  functioning  and 
tUuation  of  the  facilities;  and  (3)  lack  of  effective 
««up  support  to  communities,  particularly  after 
he  completion  of  the  project.  In  order  to  achieve 
"ccess  in  their  projects,  planners  must  follow  a 
^en-designed  procedures,  which  involves  people 
M  planners  in  a  joint  search  for  the  proper  mix  of 


hardware  and  software  to  meet  community  needs 
I  he  six-step  procedure  presented  in  this  publica- 
tion has  been  designed  to  accomplish  this  end  The 
procedure  uses  community  education  and  partici- 
pation as  a  vehicle  in  the  search,  and  makes  use  of 
he  assistance  of  local  project  facilitators  to  mobi- 
lize the  effort.  The  establishment  of  a  local  institu- 
tion  for   the   future   management,   operation   and 
maintenance  of  facilities  is  viewed  as  a  prerequi- 
site to  ensure  their  optimal  functioning  and  utiliza- 
tion   in    most    situations.    Planners   are   asked    to 
change  their  style,  and  go  out  of  their  way  to 
identify  and  listen  to  disadvantaged  groups,  includ- 
ing women  and  children.  'Software*,  such  as  insti- 
tutional development   and  investments  in  human 
resources  development  are  seen  as  important  com- 
ponents of  the  proper  mix.  Planners  are  cautioned 
not  to  promote  a  specific  technology,  but  to  find 
an  appropriate  technology  through  the  use  of  ap- 
P_i°priate  procedures  for  community  involvement 
The  demonstration  of  community  consensus  and 
commitment  are  viewed  as  indicators  of  success  as 
flexible  planners  can  win  people's  hearts  and  help 
the  community  feel  satisfied.  Following  construc- 
tion and  implementation,  a  link  is  forged  between 
the  local  institution  and  available  program  support 
networks  for  backup  as  required.  An  appropriate 
procedure  for  involving  communities  can  serve  to 
overcome  the  conceptual  gap  between  people  and 
planners.  The  six-step  procedure  outlined,  can  be 
incorporated  into  existing  programs  to  improve  the 
success  of  projects  in  the  field.  In  this  way,  plan- 
ners work  closely  with  the  people  to  determine 
community  needs  and  to  develop  popular  support 
toractions  to  meet  the  needs  identified.  (Lantz- 

W87-07363 


^F8™1^18  IN  LARGE  SCALE  INFRA- 
STRUCTURE IRRIGATION  AND  RIVER  MAN- 
AGEMENT  IN  THE  SAHEL, 

Fletcher  School  of  Law  and  Diplomacy,  Medford 

MA. 

J.  D.  Stryker,  C.  H.  Gotsch,  J.  Mclntire,  and  F  C 

Roche. 

Available  from  the  National  Technical  Information 

Service,    Springfield,    Virginia,    22161,    as    PB84- 

245455.  Price  codes:  A07  in  paper  copy,  and  A01 

in  microfiche.  January  1981.  117  p.  5  tab,  106  ref  2 

append.    Agency   for   International   Development 

Contract  AID/afr-C- 1 1 30. 

Descriptors:  'Sahel,  'Management  planning,  'Irri- 
gation, 'River  regulations,  'Economic  aspects, 
'Sudan,  'Mali,  'Chad,  'Upper  Volta,  'Mauritania, 
Niger,  'Gambia,  'Senegal,  Water  resources  de- 
velopment, Semiand  lands,  Cost  analysis,  Irriga- 
tion practices. 


To  determine  whether  large-scale  irrigation  infra- 
structure projects  (IIP)  in  the  Sahel  are  consistent 
with     the    Congressional    mandate    that    A I D 
projects  benefit  the  poor  majority,  this  report  re- 
views existing  HP's  and  the  Sahel's  current  irriga- 
tion  needs   in   light   of  the  mandate's   legislative 
history.  The  U.S.  Congress,  it  is  argued,  is  willing 
in  principle  to  finance  large-scale  HP's  in  the  Sahel 
if  it  can  be  shown  that  no  better  alternatives  exist 
and  that  the  majority  of  benefits  would  accrue  to 
small  producers  with  secure  land  tenure.  HP's  in 
the  Sahel  and  worldwide,  as  well  as  the  two  larg- 
est HP's  in  sub-Saharan  Africa,  in  Sudan  and  Mali 
are  reviewed  to  develop  a  typology  of  HP's  aiding 
the  poor.  Results  show  that  large-scale  HP's  are 
likely  to  be  costly  and  of  scant  benefit  to  the  poor 
if  earned  out  using  capital-intensive  construction 
and  cultivation  techniques  (CCT),  but  that  techni- 
cally  and   economically   viable   alternatives   exist 
which  would  substantially  benefit  the  poor  without 
being  socially  disruptive.  The  system  envisioned 
would  involve  total  water  control  and  at  least  two 
crops  per  year,  both  labor-intensive  and  mecha- 
nized CCT's,  traditionally  based  farmer  organiza- 
tions, and  both  commercial  and  food  crop  produc- 
tion. A  review  of  current  irrigation  systems  and 
needs  for  river  flow  regulation  in  each  Sahelian 
country  and  major  river  basin  indicates  that  the 
potential    for   expanding    rainfed   agriculture   and 
small-scale  irrigation  -  development  of  which  must 
begin  now  -  is  best  in  Chad,  Mali,  and  Upper  Volta 
and  poorest   in   Mauritania  and   Niger,   with   the 
Gambia  and   Senegal   holding   intermediate   posi- 
tions. (Lantz-PTT) 


W87-07388 


TEST  OF  PROTOTYPE  REVERSE  OSMOSIS 
ENERGY  RECOVERY  DEVICE  AND  CORREC- 
TION OF  ITS  DEFICIENCIES, 

Polymetrics,  Inc.,  Santa  Clara,  CA. 

For  primary  bibliographic  entry  see  Field  3A 

W87-07424 


ONTARIO'S  WETLAND  EVALUATION 
SYSTEM  WITH  REFERENCE  TO  SOME 
GREAT  LAKES  COASTAL  WETLANDS, 

Canadian  Wildlife  Service,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  2H 
W87-07442 


WETLAND  THREATS  AND  LOSSES  IN  LAKE 
ST.  CLAIR, 

Canadian  Wildlife  Service,  London  (Ontario). 
For  primary  bibliographic  entry  see  Field  2H 
W87-07444 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


DESIGNING  A  COST-EFFICIENT  AIR-STRIP- 
PING  PROCESS, 

For  primary  bibliographic  entry  see  Field  5F 
W87-06770 


AUTOMATION  OF  THE  WATER  AND  SEWER 
BILLING  PROCESS, 

Genesee  County  Water  and  Waste  Services,  FLint 
MI. 

R.  McVay,  and  C.  Secrest. 

IN:  Computerization  in  the  Water  and  Wastewater 
Fields,  Lewis  Publishers,  Inc.,  Chelsea,  Michigan 
1986.  p  67-79,  4  fig,  6  tab. 

Descriptors.  'Water  rates,  'Billing  systems,  'Auto- 
mation, 'Sewage  rate,  'Computers,  'Flint,  'Michi- 
gan, Computer  programs,  Data  processing,  Process 
control. 


Medium   sized   utility  offices   have  generally  re- 
quired the  speed  and  memory  capacity  of  a  main- 
frame computer  for  processing  data,  printing  of 
bills  and  report  generation.   These  machines  are 
highly  complex,  large  and  expensive  to  operate 
and  require  significant  space  and  climate  control 
for  proper  operation.  Operation  of  these  machines 
is  limited  to  those  with  extensive  training  in  com- 
puter science.  Mainframe  computers  must  be  sup- 
ported with  software  which  is  usually  leased  at 
significant  cost.   Little  flexibility   is  provided   by 
these    machines    for    producing    custom    reports. 
Recent  advances  in  computer  technology  have  re- 
sulted in  the  production  of  minicomputers  with 
capabilities  and  computing  power  now  approach- 
ing that  of  larger  machines.  Minicomputers  offer 
substantial   savings   in    maintenance   and    support 
costs.  When  these  machines  are  used  in  combina- 
tion with  microcomputers,  considerable  flexibility 
for  custom  report  generation  is  provided  and  im- 
proved  access   to   the   minicomputer   is   retained. 
Technological  advances  have  additionally  resulted 
in  the  production  of  solid  state  interrogators  for 
meter  reading  purposes.   These  'smart  guns'  are 
actually   microcomputers   which   store   data   in  a 
format  accessible  to  larger  machines.  Demonstrat- 
ed are  the  cost  savings  and  efficiencies  that  may  be 
realized  by  choosing  an  automated  billing  system, 
maximizing  the  benefits  obtainable  from  a  combi- 
nation system  of  mini-  and  microcomputers  and 
solid  state  meter  reading  devices.  The  application 
of  this  equipment  to  the  billing  process  and  work- 
ing examples  of  the  varied  uses  of  the  computer 
combination  will  be  presented.  The  equipment  is 
utilized  at  the  Genesee  County  Drain  Commission- 
er's  Division   of  Water   and    Waste    Services,    a 
medium   sized   water  and   waste   utility  in   Flint 
Michigan.  (See  also  W87-06965)  (Lantz-PTT) 
W87-06972 
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UTILITY  RATE  STUDIES  -  DEVELOPMENT 
OF  USER  CHARGE  SYSTEMS, 

Camp,  Dresser  and  McKee,  Inc.,  Detroit,  Ml. 
D.  J.  Vaclavik. 

IN-  Computerization  in  the  Water  and  Wastewater 
Fields,  Lewis  Publishers,  Inc.,  Chelsea,  Michigan. 
1986.  p  81-92,  7  tab. 

Descriptors:  'Utilities,  *Rate  schedules,  ♦Comput- 
ers, Computer  programs,  Mathematical  studies, 
Databases,  Taxes,  Costs. 

The  development  of  utility  rates  has  been  greatly 
aided  by  the  progress  that  has  been  made  in  the 
computer  industry.  Calculations  formerly  made  by 
hand  with  the  use  of  a  calculator  or  adding  ma- 
chine are  now  more  effectively  made  by  powerful 
computers  capable  of  performing  multiple  oper- 
ations  Anyone  familiar  with  rate  studies  is  aware 
of  the  large  number  of  calculations  that  are  per- 
formed in  achieving  the  final  rates.  Most  of  these 
calculations  involve  tabular  data  for  which  spread- 
sheet programs  were  specifically  developed.  Al- 
though  more   expensive,   spreadsheets   also   have 
been  developed  for  larger  computers.  Many  of  the 
office  automation  systems  being  established  include 
a  spreadsheet  program  that  is  fully  adequate  for 
rate  development.  These  systems  also  provide  the 
added  advantage  of  being  able  to  integrate  with 
text  generated  on  the  word  processing  system  and 
to    access    information    stored    in    database    tiles. 
These  systems  are  becoming  more  available  as  the 
price  of  minicomputers  continues  to  decline.  In- 
cluded  is   a  discussion   of  the   use   of  computer 
systems  to  design  and  analyze  potential  utility  rate 
methodologies.  The  primary  focus  is  on  the  use  ot 
microcomputers  and   spreadsheet   applications   to 
develop   rates.    Some   attention   is   also   given   to 
larger  systems  using  either  other  spreadsheets  or 
specific  programs  written  with  a  programming  lan- 
guage such  as  Fortran  or  Pascal.  Primary  advan- 
tages of  a  microcomputer-based  spreadsheet  model 
are  low  cost,  availability,  ease  of  development,  the 
ability  to  change  variables  and  assumptions  easily, 
and  the  comfort  and  familiarity  that  many  users 
have  developed  with  these  systems.  The  interac- 
tive style  provided  by  a  spreadsheet  makes  it  con- 
venient to  quickly  put  together  alternative  solu- 
tions and  test  ranges  of  variables.   Rate  analysis 
includes  a  number  of  distinct  tasks:  determination 
of  revenue   requirements,   analysis   of  usage/dis- 
charge characteristics,  development  of  user  classes, 
assignment  of  costs  to  classes,  and  calculation  ot 
rates.  (See  also  W87-06965)  (Lantz-PTT) 
W87-06973 

INPUT  SUBSTITUTION  AND  DEMAND  IN 
THE  WATER  SUPPLY  PRODUCTION  PROC- 

ESS 

Western  Kentucky  Univ.,  Bowling  Green.  Dept. 

of  Economics. 

For   primary   bibliographic   entry   see   Field   6D. 

W87-07105 

COST  EFFICIENCY  OF  TIME-VARYING  DIS- 
CHARGE PERMIT  PROGRAMS  FOR  WATER 
QUALITY  MANAGEMENT, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field    Mj. 

W87-07106 


ECONOMIC  FEASABILITY  OF  ANAEROBIC 
DIGESTERS, 

For   primary   bibliographic   entry   see   Field    5D. 

W87-07171 

MODELING  COST-EFFECTIVENESS  OF  AG- 
RICULTURAL NONPOINT  POLLUTION 
ABATEMENT  PROGRAMS  ON  TWO  FLORI- 
DA BASINS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agricultural  Engineering. 
For   primary   bibliographic   entry   see   Field    50. 

W87-07188 

URBAN  WATER  PRICING  AND  DROUGHT 
MANAGEMENT, 


Hawaii  Univ.  at  Manoa,  Honolulu.  Dept.  of  Eco- 
nomics. 

J.  E.  T.  Moncur.  _    .,  ,    „, 

Water  Resources  Research  WRERAQ,  Vol  23, 

No.  3,  p  393-398,  March  1987.  2  fig,  4  tab,  19  ref. 

Descriptors:  'Water  pricing,  'Urban  water, 
•Drought  management,  'Residential  water, 
'Water  demand,  Honolulu,  Estimating,  Water  con- 
servation. 

In  periods  of  drought,  urban  water  systems  com- 
monly rely  on  nonmarket  programs  to  induce  tem- 
porary conservation,  leaving  the  marginal  price  of 
water  unchanged;  an  alternative  is  to  raise  the 
price  Using  pooled  cross-sectional  and  time  series 
observations  on  single-family  residential  customers 
of  the  Honolulu  Board  of  Water  Supply  (1982) 
demand  for  water  is  estimated  as  a  function  of 
price  income,  household  size,  rainfall,  and  a 
dummy  variable  denoting  a  water  restrictions  pro- 
gram Short-run  elasticities  suggest  that  an  increase 
in  marginal  price  of  less  than  40%  would  achieve  a 
10%  reduction  in  water  use,  even  during  a  drought 
episode.  An  accompanying  conservation  program 
would  mitigate  the  necessary  price  increase,  but 
only  slightly.  (Author's  abstract) 
W87-07470 

BUREC  COST  ESCALATION  CONTINUES, 

Engineering  News  -  Record  ENREAU,  Vol.  217, 
No.  25,  p  57,  December  1986  1  tab. 

Descriptors:  'Economic  aspects,  'Construction 
costs  'Bureau  of  Reclamation,  'Construction,  'Fi- 
nancing, 'Costs,  Earthworks,  Diversion,  Adminis- 
trative agencies,  Prices,  Dams,  Concretes,  Hydrau- 
lic structures,  Canals,  Powerplants,  Pipelines. 

Water  and  power  construction  costs  are  reviewed 
for  the  fourth  quarter  of  1986.  Cost  hikes  on 
Bureau  of  Reclamation  (BuRec)  projects  continued 
a  slow,  steady  climb;  average  prices  for  BuRec 
work  rose  0.6%  from  April  to  July  and  again  from 
July  through  October.  BuRec  cost  escalation  is 
below  the  national  economy's  3.3%  third  quarter 
annual  inflation  rate.  However,  a  noticeable  differ- 
ence from  last  quarter  is  the  apparent  entrench- 
ment of  rising  prices;  low  bids  on  10  new  contracts 
overtopped  BuRec's  total  estimated  cost  ot  J61.3 
million  by  3.5%.  Competition  for  BuRec  projects 
has  dropped  substantially,  which  is  expected  to 
lead  to  higher  costs.  Costs  were  up  in  28  construc- 
tion categories  as  the  final  quarter  began,  but  only 
15  categories  posted  increases  at  the  advent  ot  the 
third  quarter.  It  is  predicted  that,  unless  the  econo- 
my turns  down  abruptly,  1987  costs  will  settle  into 
a  pattern  of  steady  escalation.  (Doria-PTT) 
W87-07546 


when,  for  a  number  of  reasons,  human  use  of  water 
exceeds  the  supply  of  readily  extractable  water  in  a 
given  area.  To  understand  supply  and  demand 
problems,  the  dynamics  of  liquid  water  in  the 
environment  and  how  man  influences  the  move- 
ment of  water  in  the  hydrological  cycle  must  be 
understood.  The  degradation  of  water  supplies 
occurs  in  two  ways  First,  man  adds  solid,  liquid, 
or  gaseous  pollutants  to  the  air,  water,  or  land  and 
these  contaminants  eventually  find  their  way  to 
stored  water  supplies  Second,  man  can  alter  the 
terrestrial  landscape,  so  that  erosion  and  other 
processes  overload  aquatic  systems  with  silt,  nutri- 
ents and  soil-borne  contaminants.  The  rate  of 
movement  of  water  from  sources  to  eventual  flow 
to  the  oceans  is  also  accelerated,  reducing  the 
recharge  of  groundwater  supplies.  This  book  dis- 
cusses both  of  these  broad  classes  of  water-related 
problems.  Examined  are  the  specific  aspects  of  the 
present  acute  crises  in  America,  and  the  ramifica- 
tions for  the  future.  (Lantz-PTT) 
W87-06849 


6D.  Water  Demand 


WATER  DUTIES:  ARIZONA'S  GROUNDWAT- 
ER MANAGEMENT  APPROACH, 

Clark  Univ.,  Worcester,  MA.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  4B. 

W87-06712 


WATER  NETWORK  ANALYSES, 

Wade,  Trim  and  Associates,  Inc.,  Taylor,  MI. 
For  primary  bibliographic  entry  see  Field  7A. 
W87-06974 

FORECASTING  MUNICIPAL  WATER  USE 
DURING  A  DROUGHT:  A  CASE  STUDY  OF 
DEERFIELD  BEACH,  FLORIDA, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
S  L.  Franklin,  and  D.  R.  Maidment. 
Technical  Report  No.  CRWR  188,  March  1983. 
103  p,  33  fig,  16  tab,  43  ref.  2  append. 

Descriptors:  'Water  use,  'Municipal  water, 
'Drought,  'Case  studies,  'Tiem  series  analysis, 
•Deerfield  Beach,  'Florida,  Forecasting,  Rainfall, 
Water  management,  Mathematical  studies,  Fore- 
casting, Prediction. 

As  an  aid  in  municipal  water  management,  a  meth- 
odology of  producing  one-step-ahead  forecasts 
based  on  a  time  series  analysis  is  presented.  This 
method  separates  water  use  into  four  components; 
long  term  growth,  seasonal  cycle,  autocorrelation 
and  correlation  with  rainfall.  Deerfield  Beach, 
Florida,  is  used  as  a  test  case.  Forecasts  of  water 
use  were  made  for  1981,  a  drought  year,  using  the 
parameters  estimated  from  analysis  of  water  use  in 
1976-80,  a  period  of  more  normal  weather,  t-ore- 
casts  of  water  use  one  month  ahead  have  an  aver- 
age absolute  relative  error  of  8.0%,  while  forecasts 
for  one  week  ahead  have  an  average  absolute 
relative  error  of  8.4%  (7.7%  if  the  forecast  of  the 
first  week  of  1981  is  ignored).  (Authors  abstract) 
W87-07001 

EFFECTS  OF  FLOW  ALTERATIONS  ON 
TROUT,  ANGLING,  AND  RECREATION  IN 
THE  CHATTAHOOCHEE  RIVER  BETWEEN 
BUFORD  DAM  AND  PEACHTREE  CREEK, 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary   bibliographic  entry  see  Field   6G. 

W87-07006 


TO  QUENCH  OUR  THIRST:  THE  PRESENT 
AND  FUTURE  STATUS  OF  FRESHWATER  RE- 
SOURCES OF  THE  UNITED  STATES, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Botany 

and  Microbiology. 

D.  A.  Francko.,  and  R.  G.  Wetzel. 

The  University  of  Michigan   Press,   Ann  Arbor, 

Michigan.  1986.  148  p. 

Descriptors:  'Water  demand,  'Water  supply, 
'Water  quality  control,  Water  pollution  control, 
Water  pollution  effects,  Aquatic  environment,  Silt, 
Nutrients,  Soil  contamination,  Erosion. 

For  simplicity,  current  water  problems  can  be  di- 
vided into  two  functional  groups:  (1)  problems  in 
water  supply  and  demand,  and  (2)  problems  in  the 
degradation  of  water  supplies  and  of  the  terrestrial 
environment  necessary  for  effecting  water  supply 
recharge.    Supply    and   demand    problems   occur 


METHOD  FOR  EVALUATING  REGIONAL 
WATER  SUPPLY  AND  CONSERVATION  AL- 
TERNATIVES FOR  POWER  GENERATION, 

Oak  Ridge  National  Lab.,  TN. 
B.  F.  Hobbs. 

Available  from  the  National  ^™*\}"[0™*™? 
Service,  Springfield,  VA  22161,  as  DE8401M43. 
Price  codes:  A06-PC  in  papercopy,  AOl-Mh  ui 
microfiche.  Electric  Power  Research  Institute 
Report  EPRI-P-3647,  August  1984.  90  p  13  fig. 
17  tab,  79  ref,  append.  DOE  Contract  DE-AC05 
840R21400.  Research  Project  TPS80-723. 

Descriptors:  'Water  supply,  'Water  conservation 
•Water  management,  'Cooling  water  'Mode 
studies,  'Electric  powerplants,  'Texas,  Industna 
water,  Prediction,  Cost  analysis,  Irrigation,  Utlli 
ties,  Water  supply  development. 
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National   studies  of  water-energy  conflicts   have 
concluded  that  in  several  regions  of  the  U.S.,  elec- 
tric  utilities   may   be   unable   to   acquire   enough 
water    to    support    evaporative    cooling    in    new 
power   plants.    Yet   such   studies   cannot   provide 
definitive  findings,  because  data  on  nontraditional 
water  supplies,  such  as  rights  transfers  and  ground- 
water, are  unavailable  on  a  national  scale.   The 
purpose  of  this  research  is  to  develop  and  apply  a 
spatial  linear  program  for  comparing  the  cost  and 
availability  of  a  range  of  water  sources  within  a 
region  with  the  expense  of  dry  and  wet/dry  cool- 
ing. To  demonstrate  the  applicability  of  the  ap- 
proach, the  model  is  used  to  calculate  water  supply 
and  demand  balances  in  the  Texas  Gulf  region  for 
the  years  2000  and  2030.  Surface  and  groundwater 
potential  transfers  from  irrigated  agriculture,  and 
sewage  plant  effluent  are  all  considered.  Contrary 
to  the  conclusions  of  previous  studies,  the  solutions 
show  that  based  on  State  of  Texas  projections  of 
water  supply  and  demand,  the  region  is  unlikely  to 
require  significant  amounts  of  conventional  dry  or 
wet/dry  cooling  over  the  next  fifty   years.   The 
model  runs  also  indicate  that  few  benefits  would 
result  m  the  year  2000  from  development  of  ad- 
vanced cooling  methods,  but  that  by  the  year  2030 
advanced  methods  could  yield  significant  cost  sav- 
ings for  the  region.  These  conclusions  may  not 
apply  to  other  regions  in  the  U.S.,  because  hydro- 
logic  and  institutional  conditions  differ  from  state 
to  state.  Therefore,  before  more  definitive  conclu- 
sions can  be  made  about  the  desirability  of  dry 
cooling,  other  regions  should  also  be  investigated 
(Author's  abstract) 
W87-O7016 


ANALYSIS  OF  DAILY  WATER  USE  IN  NINE 
CITIES,  iwui 

Texas  Univ.   at  Austin.   Center   for  Research  in 

Water  Resources. 

D.  R.  Maidment,  S.  P.  Miaou,  D.  N.  Nvule,  and  S 

G  Buchberger. 

Technical  Report  No.  CRWR-201,  February  1985 

67  p,  15  fig,  9  tab,  42  ref. 

Descriptors.  "Water  use,  "Texas,  "Florida,  "Penn- 
sylvania, *Air  temperature,  "Municipal  water 
Water  conservation,  "Rainfall,  "Model  studies 
Mathematical  models,  Forecasting,  Prediction. 

rransfer  functions  are  used  to  model  the  short- 
:erm  response  of  daily  municipal  use  to  rainfall  and 
ur  temperature  variations.  Daily  water  use  data 
rom  nine  cities  are  studied,  three  cities  each  from 
I  exas,  Florida,  and  Pennsylvania.  It  is  demonstrat- 
r u  f  d>'namic  response  of  water  use  to 
^ntall  and  air  temperature  is  similar  across  the 
:ities  within  each  state;  in  addition,  the  responses 
>!  the  Texas  and  Florida  cities  are  very  similar  to 
me  another  while  the  response  of  the  Pennsylva- 
ua  cities  is  different,  more  sensitive  to  air  tempera- 
ure  and  less  to  rainfall  than  the  Texas  or  Florida 
ities.  1  here  appears  to  be  no  impact  of  city  size  on 
ne  response  functions  except  that  a  small  city  has 
a  inherent  randomness  m  its  water  use  data  that  is 
veraged  out  in  a  large  city.  The  response  of  water 
se  to  rainfall  depends  first  on  the  occurrence  of 
amlall  and  second  on  its  magnitude.  The  occur- 
ence of  a  ramfall  more  than  0.05  in/day  causes  a 
rop  in  the  seasonal  component  of  water  use  one 
%^T,t ha«av^ges  38%  for  the  Texas  cities, 
1%  for  the  Florida  cities,  and  7%  for  the  Pennsyl- 

SSh U,eS:  uffitm'  Texas'  a  sPatial'y  averaged 
"nfall  series  shows  a  clearer  relationship   with 

L„  ,£SVhan-  does  rainfaJ1  data  from  a  single 
age;  the  drop  in  seasonal  use  in  response  to  rain- 

.,n  fJff"  «  19%  0f  Seasonal  use  when  rainfall 
"P  to  0.1  in/day,  rises  continuously  to  45%  of 
asonal  use  when  rainfall  is  0.6  in/day  and  is 
instant  thereafter.  There  is  a  nonlinear  response 
J*ater  use  to  air  temperature  changes  with  no 
^  m  r  ^f iX  maximum  air  temperatures  be- 
veen  40  F  and  70  F,  an  increase  in  water  use  with 
I  temperature  beyond  70  F;  above  85-90  F  water 

at"!?!6?**  3-^  tlmes  more  Per  degree  than  below 
at  limit  in  Texas  and  Florida.   The  change  in 

r-Z,"^  rr  degree  chan8e  in  air  temperature 
jnng  rainless  periods  is  approximately  1.5  times 
inf«,       ^      average  response  considering  both 

SmSi?  . ramy  peri0ds-  ***  model  ^suiting 
mi  these  studies  can  be  used  for  daily  water  usi 
recasting  and  water  conservation  analysis.  (Au- 


W87-07019 

™^™STITUTION  AND  DEMAND  IN 
THE  WATER  SUPPLY  PRODUCTION  PROC- 

Western  Kentucky  Univ.,  Bowling  Green.  Dept 
of  Economics.  ' 

H.  Y.  Kim,  and  R.  M.  Clark. 
Water  Resources  Research  WRERAQ    Vol    23 
No.  2,  p  239-244,  February   1987.  6  tab,   15'  ref 

?™CTi?t0rS:.  *Water  demand,  "Water  supply, 
"Model  studies,  "Costs,  "Economic  aspects,  Math- 
ematical models,  Mathematical  equations,  Capac- 
ity, Water  delivery,  Capital,  Energy,  Labor,  Water 
production. 

The  structure  of  input  demand  for  U.S  water 
utilities  is  analyzed  by  estimating  a  translog  cost 
function  An  important  feature  of  the  model  in- 
cludes the  multiproduct  specification  of  the  water 
supply  production  process.  Operating  variables  are 
also  specified  to  include  capacity  utilization  and 
service  distance,  which  are  considered  important 
tor  delivery  of  water  supply.  Results  show  that 
capital  is  a  substitute  for  both  energy  and  labor  but 
that  no  strong  substitution  possibilities  exist'  be- 
tween energy  and  labor.  Energy  is  an  input  which 
requires  intensive  use  in  water  production.  Small 
utilities  are  found  to  enjoy  economies  of  scale 
Capacity  utilization  and  service  distance  are  found 
to  have  significant  effects  on  input  demand  (Au- 
thor s  abstract) 
W87-07105 


PROJECTED  INCREASES  IN  MUNICIPAL 
WATER  USE  IN  THE  GREAT  LAKES  DUE  TO 
C02-INDUCED  CLIMATIC  CHANGE, 

Canadian  Climate  Centre,  Downsview  (Ontario) 
S.  J.  Cohen. 

Water  Resources  Bulletin  WARBAQ,  Vol  23  No 
1,  p  91-101,  February  1987.  4  fig,  8  tab,   14  ref. 

Descriptors:    "Climatic   effects,    "Water   demand 
Urban  water  use,  "Great  Lakes,  "Model  studies, 
basins,  Water  use,  Carbon  dioxide,  Water  sunnlv 
Climates,  Regional  analysis. 

Two  scenarios  of  C02-induced  climatic  change  are 
used  to  estimate  changes  in  water  use  for  a  number 
of   municipalities   in   the   Great   Lakes   region   of 
Canada   and   the   United   States.    Both   scenarios 
based  on  General  Circulation  Models  produced  by 
the  Goddard  Institute  for  Space  Studies  (GISS) 
and  Geophysical  Fluid  Dynamics  Lab  (GFDL) 
project  warmer  temperatures  for  the  region  Using 
regression  models  based  on  monthly  potential  that 
annual  per  capita  water  use  will  increase  by  a  small 
amount,  which  will  probably  have  only  a  marginal 
effect  on  water  supplies  in  the  Great  Lakes  basin 
I  his  method  could  also  be  used  to  assess  the  poten- 
tial impacts  of  C02-induced  climatic  change  on 
water  use  by  the  agriculture  and  power  sectors,  as 
well  as  the  effectiveness  of  water  policy  initiatives 
such  as  price  changes.  More  work  is  needed  to 
project  water  use  during  peak  periods  (warm  dry 
spells),  which  may  occur  more  frequently  in  a  2  x 
W87  071 84te  '"   thlS   reg'°n'   (Author's  abstract) 


Water  Demand — Group  6D 

prising  Lakes  Managua  and  Nicaragua,  could  be 
manipulated  to  solve  the  imbalance.  A  scheme  has 
been  proposed  to  transfer  water  from  Lake  Nicara- 
gua to  Lake  Managua  and,  subsequently  direct 
water  from  each  lake  for  irrigation  and  hydroelec- 
tric generation.  The  scheme  was  designed  to  maxi- 
mize economic  benefits  and  requires  environmental 
impact  analysis.  (Author's  abstract) 
W87-07187 


WATER  CONSERVATION  METHODS  IN 
URBAN  LANDSCAPE  IRRIGATION:  AN  EX- 
PLORATORY OVERVIEW, 

Georgia  Univ.,  Athens.  School  of  Environmental 

Design. 

For   primary   bibliographic   entry   see   Field   3D. 

W87-07191 


OPTIMAL  WATER  ALLOCATION  IN  THE 
LAKES  BASIN  OF  NICARAGUA, 

Centro  Agronomico  Tropical  de  Investigacion  y 

Ensenanza,  Turrialba  (Costa  Rica) 

C.  G.  Huete. 

Water  Resources  Bulletin  WARBAQ,  Vol  23  No 

1,  p  121-126,  February  1987.  3  fig,  4  tab,  3  ref. 

Descriptors:  "Water  allocation,  "Nicaragua 
"Water  demand,  "Lakes  Basin,  "Water  resources 
development,  Lake  Managua,  Lake  Nicaragua, 
Water  transfer,  Irrigation,  Economic  aspects. 

The  water  resources  of  Nicaragua  are  largely  un- 
developed and  distributed  unequally  throughout 
the  nation.  In  addition,  there  is  a  significant  geo- 
graphical imbalance  between  the  abundant  water 
supply  in  the  Atlantic  Basin  and  the  less  abundant 
supply  in  the  Pacific  Basin  which  accounts  for 
most  of  the  water  demand.  The  Lakes  Basin,  com- 


FORECASTING  WATER  USE  ON  FIXED 
ARMY  INSTALLATIONS  WITHIN  THE  CON- 
TIGUOUS UNITED  STATES,  ""-"JIN 

Southern  Illinois  Univ.  at  Carbondale.   Dept    of 
Geography. 
J.  F.  Langowski. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia,  22161,  as  AD-A145 
739,  Price  codes:  A09  in  paper  copy,  A01  in  micro- 
fiche.   181    p,  4  fig,   29   tab,    120  ref,   4  append. 

Descriptors:  "Forecasting,  "Water  use,  "Water 
management,  "Model  studies,  Data  interpretation 
Data  acquisition,  Water  supply. 

This  study  ascertains  the  status  of  selected  water 
p  anmng  activities  on  Army  installations  and  ex- 
plores the  possibility  of  integrating  available  data 
measurement  techniques  and  water  use  forecasting 
concepts    into    an    improved    water    requirement 
model  for  operative  consideration  by  Army  instal- 
lation planners  and  managers.  The  first  question 
studied  was  concerned  with  gathering  and  analyz- 
ing information  that  would  provide  a  broad  per- 
spective on  what  installation  planners  are  doing  to 
prepare  for  potential  water  supply  problems  ex- 
pected to  occur  by  the  turn  of  this  century.  Analy- 
sis of  average  costs  for  water  utility  operations 
maintenance  and  repair  established  that  combined 
average  costs  are  increasing  significantly  in  real 
dollars  and  are  likely  to  continue  to  rise,  particular- 
ly on  posts  where  aging  system  components  will 
need  replacement.  Existing  procedures  and  plan- 
ning practices  of  86  installations  were  assessed  and 
the  results  indicate  that  better  planning  guidelines 
are  needed  in  three  areas:  water  requirement  fore- 
casting, water  shortage  contingency  planning  and 
procedural  assessment  of  potential  water  conserva- 
tion measures.  The  second  research  question  fo- 
cused on  the  formulation  of  an  improved  planning 
method   to  estimate  installation  peacetime   water 
requirements.  Analysis  of  the  total  building  gross 
floor  area  of  all  structures  on  an  Army  post  deter- 
mined that  three  statistically  significant  sectors  of 
water  use  composed  of  groups  of  specific  building 
categories  can  be  identified:  a  community  service 
and  support  sector;  a  military  activity  sector;  and  a 
research  and  utility  support  sector.  (Lantz-PTTI 
W87-07302 


ASSESSMENT  OF  SELECTED  LEGAL/INSTI- 
TUTIONAL CONSTRAINTS  TO  WATER  CON- 
SERVATION IN  THE  WESTERN  STATES, 

Teknekron  Research,  Inc.,  Berkeley,  CA. 
For  primary  bibliographic  entry  see  Field  6E 
W87-07305 


ECONOMIC   EVALUATION   OF   CONSERVA- 

sup?lCy0sNy^eTiSs,F0R  MUNICIPAL  water 

Utah  Water  Research  Lab.,  Logan. 

For   primary   bibliographic   entry   see   Field   3D. 


WATER     QUALITY     DEPENDENT     WATER 
USES  EM  PUGET  SOUND. 

JRB  Associates,  Inc.,  Bellevue,  WA. 

«?or-,K'mary   bibliographic   entry   see   Field   5G. 

W87-07426 
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ECONOMICS  OF  WATER  ALLOCATION  TO 

Stream  uses  in  a  fully  appropri- 
ated river  BASIN:  EVIDENCE  FROM  A 
NEW  MEXICO  WILD  RIVER, 

New  Mexico  State  Univ.,  Las  Cruces  Dept.  of 
Agricultural  Economics  and  Agricultural  Business. 

w£erWResources  Research  WRERAQ,  Vol  23 
No.  3,  p  381-392,  March  1987.  2  fig,  5  tab,  57  ret. 

Descriptors:  "Model  studies  'River  basins.  'Water 
allocation,  "Water  use,  'New  Mexico,  'Wild 
rivers,  'Economic  aspects,  Streamflow,  Recrea- 
tion, Surveys,  Competing  use,  Instream  flow. 

In  fully  appropriated  multiple-use  river  basins,  a 
major  potential  competitor  for  a  share  of  water 
may  be  publicly  sponsored  appropriations  to  sup- 
plement low  streamflows  for  fish,  wildlife,  and 
recreation,  which  generates  economic  values  not 
revealed  in  the  marketplace.  Based  on  a  survey  of 
instream    recreationists    on    New    Mexico  s    Rio 
Chama  a  travel  cost  model  is  developed  to  identify 
The    potential    recreation    demand    for    mstreams 
flows  A  discrete  optimal  control  mode   is  formu- 
lated that  solves  for  the  intraseasonal  allocation  ot 
reservoir    releases   which    maximizes   the    yearly 
value  of  instream  recreation  benefits,  net  of  values 
o?  competing  uses  in  the  basin.  Results _  indicate 
that  in  New  Mexico,  reservoir  releases  which  aug- 
ment low  streamflows  can  return  gross  recreation 
benefits  in  the  range  of  $900  to  $1 100  per  acre-foot 
(ac  ft)  of  water  consumed  (1  ac  ft  =  1233  cu  my 
This  compares  to  a  $40/ac  ft  cos    of  using    he 
water.  Consequently,  results  strongly  support  the 
hypothesis    of   potential    economic    payoff   from 
public  investments  in  and  management  of  instream 
flow  reservations.  (Author's  abstract) 
W87-07469 

PRIME  WATER  MARKETS  FLOW  IN  DIVER- 
GENT DIRECTIONS, 

For  primary  bibliographic  entry  see  Field  6b. 

W87-07542 

GROWING    CLEAN    WATER    NEEDS    CON- 
FRONT A  CAPITAL  CRUNCH, 

For   primary  bibliographic   entry  see   Field   5U. 

W87-07544 

6E.  Water  Law  and  Institutions 


VALUE  OF  INSTITUTIONAL  CHANGE  IN  IS- 
RAEL'S WATER  ECONOMY, 

Hebrew  Univ.  of  Jerusalem  (Israel). 

E.  Sadan,  and  R.  Ben-Zvi. 

Water  Resources  Research  WRERAQ,  Vol.  23 

No.  1,  p  1-8,  January  1987.  3  fig,  4  tab,  15  ref. 

Descriptors:  'Water  resources  development, 
•Model  studies,  'Israel,  'Water  supply  develop- 
ment 'Nonstructural  alternatives,  Social  aspects, 
Computer  models,  Institutions,  Regional  analysis, 
Economic  aspects,  Costs. 

Water  resource  development  is  commonly  associ- 
ated   with    hardware    components   of   the    water 
supply  system  and  not  the  existing  institutions  and 
established  arrangements.  The  social  cost  of  the 
institutional  arrangements  existing  in  Israel  s  wa  er 
economy  were  examined,  the  potential  of  institu- 
tional changes  was  quantified,  and  their  capacity  to 
compete  with  projects  aimed  at  the  development 
of  Tew'  resources  was  assessed.  The  situation  was 
examined    against    situations    which    might    have 
evolved   should    institutional   barriers   be   relaxed 
using  a  linear  programming  model  of  Israel  s  water 
supply  and  farming  systems  ,n  the  various  regions 
and  social  strata.  The  f.nd.ngs  demonstrate  the  low 
economic  cost  of  the  institutional  alternate  rela- 
tive to  that  provided  through  new  resource  devel- 
opment. (Author's  abstract) 
W87-06811 

CITY/SUBURB  VIEWS  ON  GROUNDWATER 

AppSian   State   Univ.,   Boone,   NC.   Dept.   of 
Political  Science. 


For   primary   bibliographic   entry   see   Field   5G. 

W87-06860 

POLITICS    OF    GROUND    WATER    PROTEC- 

TION 

National    Association   of  Conservation   Districts, 

Washington,  DC.  .  ,    .n 

For   primary   bibliographic   entry   see   Field    5G. 

W87-06861 

WASTEWATER   TREATMENT   ACQUISITION 
STRATEGY  FOR  TEXAS  COMMUNITIES, 

Texas  Dept.  of  Water  Resources,  Austin. 

For   primary  bibliographic  entry  see   Field   5D. 

W87-07020 

itk  INTERPRETATION  AND  IMPLEMENTA- 
TION OT  THE  EEC  SHELLFISH  DIRECTIVE 

University  Coll.  of  Wales,  Aberystwyth.  Dept.  ot 

Botany  and  Microbiology. 

For   primary   bibliographic   entry   see   Field   50. 

W87-07081 

IMPLEMENTATION  STRATEGIES  FOR  AGRI- 
rillTURAL  AND  SILVICULTURAL  NON- 
PCTNT^OURCE  POLLUTION  CONTROL  IN 
CALIFORNIA  AND  WISCONSIN, 
Wisconsin  Univ.-Stevens  Point.  Coll.  of  Natural 
Resources.  _.  . ,    5r. 

For  primary  bibliographic  entry  see  Field  5U. 
W87-07189 

RFGIJI  ATORY  NEEDS  FOR  TESTS  TO  PRE- 
raCTTHl T BEHAVIOUR  OF  ENVIRONMEN- 
TAL CHEMICALS. 

Umweltbundesamt,  Berlin  (Germany,  KK.)^ 
For  primary  bibliographic  entry  see  Field  5B. 

W87-07242 

IMPLEMENTATION  OF  RCRA  AND  SUPER- 
FUND  BY  THE  U.S.  EPA  -  THE  STATE  S  PER- 
SPECTIVE 

Vermont  State  Agency  of  Environmental  Conser- 
vation, Montpelier. 

R.  A.  Valentinetti.  „,    , 

IN:  Management  of  Toxic  and  Hazardous  Wastes 
Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1985.  p 
1-8. 

Descriptors:  'Legislation,  'Resource  Conservation 
and  Recovery  Act,  'Superfund,  'Waste  disposal 
'Water  quality  control,  'New  Jersey,  'Love 
Canal,  Landfills,  Injection  wells,  Hazardous 
wastes. 


For  primary  bibliographic  entry  see  Field  5E. 

W87-07245 

piiriic    PARTICIPATION    IN    OHIO    EPA'S 
SOLID     APND     HAZARDOUS     WASTE     PRO- 

GRAM,  _.  , ,  <c 

For  primary  bibliographic  entry  see  Field  5b. 

W87-07246 


HAZARDOUS  WASTE  MANAGEMENT   - 
INDUSTRY  PERSPECTIVE, 

Republic  Steel  Corp.,  Cleveland,  OH_ 

For  primary  bibliographic  entry  see  Field  5b. 

W87-07248 


AN 


With  the  passage  of  the  Clean  Air  and  Water  Acts 
in  the  early  70's,  Congress  unwittingly  enhanced 
the  problems  associated  with  solids  and  hazardous 
waste  disposal.  Hazardous  sludges  produced  by  the 
treatment  of  air  and  water  emissions  and  wastes 
that  would  have  been  discharged  to  streams  and 
rivers  prior  to  the  Clean  Water  Act  were  disposed 
of    in    landfills,    lagoons,    underground    injection 
wells  etc.  To  further  complicate  this  situation,  the 
unforeseen   legacy   of  America's   industrialization 
was  beginning  to  manifest  itself  in  the  form  ot 
Love  Canal,  The  K.n-buc  landfill  ,n  New  Jersey, 
and  other  old  waste  disposal  sites.  To  close  the 
loop  of  environmental  regulation,  in  1976  Congress 
enacted  the  Resource  Conservation  and  Recovery 
Act  (RCRA)  to  deal  with  the  ongoing  problems  ot 
hazardous  waste  management.  In  order  to  provide 
for  the  cleanup  of  closed  or  inactive  hazardous 
waste  disposal  sites  and  emergency  spill  response, 
in  1980  Congress  passed  the  Comprehensive  Envi- 
ronmental Response,  Compensation,  and  Liability 
Act  (CERCLA),   more  commonly  called  super- 
fund   This  chapter  is  a  discussion  of  the  effect  on 
the  states  of  EPA's  implementation  of  these  two 
Acts.  (See  also  W87-07243)  (Lantz-PTT) 
W87-07244 

CONFLICTS  AND  HAZARDOUS  WASTE  MAN- 
AGEMENT -  THE  ENVIRONMENTALIST'S 
VIEWPOINT, 

Cleveland  State  Univ.,  OH. 


PARTNERSHIP  APPROACH  TO  HAZARDOUS 
WASTE  FACILITY  SITING, 

Ohio  Environmental  Council,  Inc.,  Columbus. 
For  primary  bibliographic  entry  see  Field  5E. 

W87-07249 

SOLID  WASTE  FACILITY  SITING  -  COMMU- 
NITY ASPECTS  AND  INCENTIVES, 

Battelle  Columbus  Labs.,  OH. 

For  primary  bibliographic  entry  see  Field  5b. 

W87-07250 

NEW  YORK  STATE  INDUSTRIAL  MATERI- 
ALS RECYCLING  PROGRAM, 

New  York  State  Environmental  Facilities  Corp., 

Albany. 

P.  T.  Simpson. 

IN:  Management  of  Toxic  and  Hazardous  Wastes 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1985.  p 

195-207,  3  fig,  2  tab,  5  ref. 

Descriptors.  'New  York,  'Recycling  'Legisla- 
tion 'Waste  disposal,  Legal  aspects,  Hazardous 
wastes,  Industrial  wastes,  Wastewater  treatment, 
Wastewater  reuse. 

Many  efforts  have  been  made  in  the  field  of  regula- 
tion of  hazardous  waste  management  facilities  in 
New  York  State  and,  to  complete  the  overall  con- 
cept of  a  sound,   total   program,   the   Governor 
sfgned  in  law  on  July  31,  1981,  a  b.l   entitled  the 
New  York  State  Industrial  Materials  Recycling 
Act.  This  is  a  major  program  to  encourage  indus- 
tries to  reduce,  recycle  and  reuse  industrial  materi- 
als including  industrial  solid  waste  and  industrial 
hazardous  waste.  A  many  faceted  program,  it  not 
only  initiated  activities  in  the  waste  exchange  field 
but  encouraged  the  development  of  information 
exchange,  technology  transfer  and  technical  ass  st- 
ance   The  law,  which  is  an  amendment  to  the 
Public  Authorities  Law  of  the  State  of  New  York, 
Specifically  mandates  the  New  York  Sate  Environ- 
mental Facilities  Corporation^  public  benefit  cor- 
poratkm,  to  establish  a  comprehensive  program  to 
assist  industries  that  generate  industrial  materials 
by      1)  encouraging  the  reduction,  recovery  and 
recycl  ng  of  these  materials;  (2)  providing  indus- 
ries  with  technical  information  and  assistance;  and 
(3)  encouraging  the  exchange  of  materials.  (See 
also  W87-07243)  (Lantz-PTT) 
W87-07259 


HA7ARDOUS  WASTE  LAND  DISPOSAL  REG- 
ULATIONS-  AN  ENVIRONMENTALIST  PER- 

SPFCTIVE 

Environmental   Defense  Fund,  Washington,  DC 

For  primary  bibliographic  entry  see  Field  5b. 

W87-07263 

FPA'S    LAND    DISPOSAL    REGULATIONS 
WASTE    DISPOSAL   INDUSTRY'S    PERSPEC 
TIVF 

Environmental   Protection   Agency,   Washington 

DC 

For  primary  bibliographic  entry  see  Field  5E. 

W87-07266 

MANUFACTURERS*  WARRANTIES  ON  HA2 
ARDOUS  WASTE  DISPOSAL  EQUIPMENT, 
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Morrison,  Hecker,  Curtis,  Ruder  and  Parrish. 
S.  A.  Reigel. 

IN:  Management  of  Toxic  and  Hazardous  Wastes, 
Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1985.  p 
373-379,  19  ref. 

Descriptors:  'Waste  disposal.  *Hazardous  wastes, 
•Legal  aspects,  'Warranties,  Regulations,  Eco- 
nomic aspects. 

The  Uniform  Commercial  Code  (UCC)  has  been 
adopted  as  the  law  of  commerce  in  49  of  the  50 
states  (Louisiana  excepted)  and  for  all  intents  and 
purposes  it  is  the  same  law  in  each  state.  The  UCC 
is  divided  into  11  articles;  Article  2  contains  the 
law  of  sales  of  'goods'.  Hazardous  waste  disposal 
equipment  falls  within  the  UCC  definition  of 
'goods'.  In  this  paper,  the  terms  'equipment'  or 
'hazardous  waste  disposal  equipment'  will  be  used 
instead  of  the  term  'goods'.  When  a  buyer  pur- 
chases hazardous  waste  disposal  equipment  from  a 
seller,  the  buyer  may  be  entitled  to  the  protection 
of  two  separate  and  distinct  types  of  warranties 
respecting  the  quality  and  performance  of  the 
equipment:  (1)  express  warranties;  and  (2)  implied 
warranties.  If  the  seller  breaches  an  express  or 
implied  warranty,  the  buyer  is  entitled  to  damages. 
In  general,  the  measure  of  damages  for  breach  of 
warranty  is  the  difference  between  the  value  of  the 
equipment  accepted  and  the  value  the  equipment 
would  have  had  if  it  had  been  as  warrantied.  In 
addition  to  these  'direct'  damages,  the  buyer  may 
also  be  entitled  to  'incidental'  and  'consequential' 
damages.  Incidental  damages  are  those  miscellane- 
ous expenses  incurred  by  the  buyer  which  result 
from  the  seller's  breach,  such  as  cost  of  inspection; 
receipt,  transportation,  care  and  custody  of  the 
goods;  long  distance  telephone  calls;  etc.  If  buyer 
and  seller  wish,  they  may  'liquidate'  damages  at  the 
inception  of  the  sales  contract.  In  this  event,  buyer 
and  seller  will  pre-agree  on  a  reasonable  amount 
which  will  be  paid  by  seller  to  buyer  in  the  event  a 
warranty  is  breached.  (See  also  W87-07243) 
(Lantz-PTT) 
W87-07275 


FEDERAL  AND  STATE  ENFORCEMENT  OF 
HAZARDOUS  WASTE  LAWS, 

Baker,  Hosteller  and  Patterson,  Cleveland,  OH. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-07276 


GENERATOR     LIABILITY     UNDER     SUPER- 
FUND, 

Eastman  and  Smith. 

For   primary   bibliographic   entry   see   Field   5G. 

W87-07277 


ENVIRONMENTAL  LAW  AND  CONTRACTOR 
LIABILITY, 

Smith  and  Schnacke,  Dayton,  OH. 

J.  W.  Blattner,  and  E.  A.  Hogan. 

IN:  Management  of  Toxic  and  Hazardous  Wastes, 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1985.  p 

405-413. 

Descriptors:  'Legal  aspects,  'Liability,  'Environ- 
mental law,  'Contractors,  Regulations,  State  juris- 
diction, Federal  jurisdiction,  Cleanup  operations. 

The  potential  liabilities  of  a  contractor  range  the 
full  span  from  ancient  common  law  doctrines  to 
the  most  recent  federal  and  state  statutory  and 
regulatory  enactments  (i.e.,  Superfund).  A  vast 
amount  of  remedial  work  needs  to  be  performed  at 
the  heretofore  unattended  waste  disposal  sites 
throughout  the  nation.  The  extent  of  a  contractor's 
potential  liability  will  depend  not  only  on  statutory 
and  regulatory  pronouncements,  the  specifics  of 
the  waste  site  and  the  range  of  services  the  con- 
tractor agrees  to  provide,  but  also  with  the  con- 
tracting entity  with  which  it  deals.  Before  agreeing 
to  participate  in  any  cleanup  operation,  a  contrac- 
tor must  carefully  examine  all  the  potential  pitfalls 
(See  also  W87-07243)  (Lantz-PTT) 
W87-07278 


ASSESSMENT  OF  SELECTED  LEGAL/INSTI- 
TUTIONAL CONSTRAINTS  TO  WATER  CON- 
SERVATION IN  THE  WESTERN  STATES, 


Teknekron  Research,  Inc.,  Berkeley,  CA. 

R.  J.  Glickstein,  R.  Heimbichner,  S.  Rosenbaum, 

and  D.  Downing. 

(NTIS  availability  statement)   PB87    183    158/A5 

A016  AOlDepartment  of  the   Interior,  Office  of 

Water  Research  and  Technology,  April  1981.  350 

p,  5  fig,  11  tab,  129  ref,  append.  Contract  14-34- 

0001-9452. 

Descriptors:  'Legal  aspects,  'Water  conservation, 
'Institutional  constraints,  Jurisdiction,  Water 
rights,  Water  transfer. 

A  study  was  made  of  four  legal/institutional  con- 
straints to  water  conservation  in  the  agricultural 
sector  of  the  seventeen  western  states.  The  objec- 
tives of  the  study  were  to:  (1)  identify  major  per- 
ceived legal/institutional  constraints  to  water  con- 
servation in  the  western  states  and  summarize  what 
has  been  reported  in  the  literature  regarding  each; 
(2)  determine  how  these  perceived  obstacles  oper- 
ate in  each  of  the  western  states  (through  an  inves- 
tigation of  statutes,  judicial  decisions,  and  adminis- 
trative procedures);  (3)  determine  the  extent  to 
which  each  perceived  obstacle  represents  an  actual 
constraint  to  efficient  water  use;  and  (4)  offer  a  set 
of  recommendations  aimed  at  mitigating  the  actual 
legal/institutional  constraints,  if  any,  in  the  western 
states.  After  conducting  a  preliminary  literature 
review  and  holding  discussions  with  water  re- 
source administrators  and  experts  throughout  the 
West,  the  study  team  decided  to  concentrate  on 
four  discrete  elements  of  the  legal  framework  for 
water  rights  (of  surface  waters)  and  their  associat- 
ed institutional  arrangements.  These  elements  are: 
(1)  the  difficulty  of  securing  rights  to  salvaged 
water;  (2)  the  requirement  of  beneficial  use;  (3) 
prohibitions  on  temporary  water  transfers  and 
water  banking;  and  (4)  the  forfeiture  of  appropria- 
te rights  by  reason  of  nonuse.  (Lantz-PTT) 
W87-07305 


PRIME  WATER  MARKETS  FLOW  IN  DIVER- 
GENT DIRECTIONS, 

R.  J.  Hannan. 

Engineering  News  -  Record  ENREAU,  Vol.  217, 

No.  22,  p  23,  November  1986.  2  tab. 

Descriptors:  'Economic  aspects,  'Water  use, 
'Water  management,  'Construction,  'Water 
supply  development,  'Contracts,  Water  resources 
development,  Wastewater  facilities,  Sewer  sys- 
tems, Irrigation,  Flood  control,  Powerplants,  Hy- 
droelectric plants,  Port  facilities,  Legal  aspects, 
Legislation. 

The  United  States  water  construction  market  is 
reviewed  as  of  September,  1986.  Although  flag- 
ging water  use  and  control  construction  markets 
are  expected  to  improve  following  President  Rea- 
gan's approval  of  the  Water  Resources  Develop- 
ment Act,  his  earlier  veto  of  the  Clean  Water  Act 
reauthorization  may  stretch  out  any  broad  upturn 
until  next  spring.  Water  use  and  control  contracts 
fell  for  the  second  consecutive  month  in  Septem- 
ber, leaving  total  awards  through  the  month  with 
only  a  2%  lead  over  last  year's  volume.  Sewer  line 
and  waste  treatment  plant  markets  are  giving  way 
to  reductions  in  federal  pollution  control  grants, 
trailing  last  year's  three-quarter  mark  by  8%  and 
17%,  respectively.  Industrial  waste  treatment  jobs 
are  doing  better,  having  added  almost  $18  million 
in  new  awards  in  September.  A  surge  in  new  flood 
control,  irrigation,  port  development,  and  hydro- 
electric dam  jobs  offset  a  9%  monthly  decline  in 
new  September  earthwork  and  waterway  develop- 
ment projects.  Most  of  the  year's  cumulative  gain 
in  new  harbor  repair  and  shoreline  maintenance 
work  through  the  first  nine  months  came  in  the 
third  quarter;  these  categories  topped  last  year's 
nine-month  volume  by  15%  and  35%,  respectively. 
(Doria-PTT) 
W87-07542 


6F.  Nonstructural  Alternatives 


VALUE  OF  INSTITUTIONAL  CHANGE  IN  IS- 
RAEL'S WATER  ECONOMY, 

Hebrew  Univ.  of  Jerusalem  (Israel). 

For  primary  bibliographic  entry  see  Field  6E. 


W87-06811 


FLOODWAY  DELINEATION  AND  MANAGE- 
MENT, 

Department  of  Housing  and  Urban  Development, 
Washington,  DC. 
D.  E.  Jones,  and  J.  E.  Jones. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  2,  p  228- 
242,  March  1987.  9  ref. 

Descriptors:  'Floodways,  'Runoff,  'Flood  plain 
management,  Delineation,  Risk  assessment,  Haz- 
ards, Risks,  Public  participation. 

A  definition  of  the  term  'floodway'  is  suggested, 
considering  historical  perspective,  and  discussing 
often-overlooked  floodway  functions  that  should 
influence  floodway  delineation.  Rationales  are  pre- 
sented for  value  judgments  that  might  affect  flood- 
way  delineation.  Also  emphasized  is  the  impor- 
tance to  local  governments  of  thorough  assessment 
of  multiple  land  and  water  needs  and  risks  before 
making  floodway  delineation  determinations.  (Au- 
thor's abstract) 
W87-07197 


WETLAND    VALUATION:    POLICY    VERSUS 
PERCEPTIONS, 

Eastern  Michigan  Univ.,  Ypsilanti. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-07441 


6G.  Ecologic  Impact  Of 
Water  Development 


QUALITY  AND  UNCERTAINTY  ASSESSMENT 
OF  WILDLIFE  HABITAT  WITH  FUZZY  SETS, 

Maryland  Univ.,  College  Park.  Dept.  of  Civil  En- 
gineering. 

B.  M.  Ayyub,  and  R.  H.  McCuen. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  1 13,  No.l,  p  95-109, 
January  1987.  5  tab,  44  ref. 


Descriptors:      'Wildlife     habitats, 
Vegetation  effects,  Computers. 


'Assessment, 


A  method  of  assessing  the  quality  of  wildlife  habi- 
tat based  on  the  judgment  of  experts  is  proposed. 
The  method  uses  the  concepts  of  fuzzy  sets  and 
systems  and  can  be  applied  to  describe  the  wildlife 
habitat  in  an  area  where  planned  project  activities 
will  affect  vegetative  patterns.  It  permits  the  eval- 
uation of  small  parts  as  well  as  the  whole  project 
area.  The  method  can  also  generate  other  informa- 
tion required  in  preparing  environmental  impact 
assessments  and  can  be  easily  programmed  on 
computers.  The  main  advantages  of  the  method  are 
that  it  provides  for  incorporating  judgment  uncer- 
tainty into  the  decision  and  has  the  ability  to  show 
the  uncertainty  in  the  final  outcome,  that  is,  the 
quality  of  wildlife  habitat.  (Authors'  abstract) 
W87-06713 


COMPUTERIZED  ASSESSMENT  OF  ENVI- 
RONMENTAL IMPACTS  IN  AN  ESTUARINE 
SYSTEM, 

Texas  Univ.  at  Austin.  Center  for  Research  in 
Water  Resources. 

T.  E.  Capone,  and  N.  E.  Armstrong. 
CRWR  Paper  181,  EHE  8102,  May  1981.  Techni- 
cal Report.  80  p,   13  fig,   12  tab,  28  ref,  append. 

Descriptors:  'Automation,  'Ecological  effects, 
'Estuaries,  'Environmental  effects,  'Oysters, 
'Computer  programs,  Data  interpretations,  Data- 
bases, Bioassay,  Mapping. 

A  computerized  procedure  for  assessing  the  envi- 
ronmental impact  of  modifications  to  an  estuarine 
environment  is  outlined  and  tested.  The  test  case 
assesses  the  effect  of  freshwater  inflow  reduction 
upon  a  non-mobile  species,  the  American  bay 
oyster  (Crassostrea  virginica).  Although  the  test 
case  is  relatively  simple,  the  required  steps  for 
performing  a  computerized  impact  assessment  are 
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presented  and  demonstrated.  The  first  step,  data 
management,  is  accomplished  through utilization 
of  a  database  management  system,  SYS  1  bM  zuuu. 
Procedures  for  defining,  loading,  updating  and  re- 
trieving data  from  the  database  are  described.  The 
next  step,  impact  calculation,  is  accomplished  uti- 
lizing a  bioassay-based  transformation  function, 
which  relates  parameter  concentration  to  mortality 
and  statistical  techniques  which  compare  baseline 
and  modified  regimes.  Analysis  of  the  various 
levels  of  impact  is  accomplished  utilizing  a  com- 
puter mapping  program  SYMAP.  Generalized 
computer  methods  which  input  previously  generat- 
ed data  to  the  SYMAP  program  are  described  as 
are  methods  which  control  the  entire  impact  ca  cu- 
lation  and  display  process.  These  methods  a  low 
for  calculation  of  impact  under  various  levels  ot 
change  once  the  necessary  framework  is  estab- 
lished. (Author's  abstract) 
W87-06941 

DREDGED-MATERIAL  OCEAN  DUMPING: 
PERSPECTIVES  ON  LEGAL  AND  ENVIRON- 
MENTAL IMPACTS, 

National  Wildlife  Federation,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-06981 

FFFECTS  OF  FLOW  ALTERATIONS  ON 
TROUT,  ANGLING,  AND  RECREATION  IN 
THE  CHATTAHOOCHEE  RIVER  BETWEEN 
BUFORD  DAM  AND  PEACHTREE  CREEK, 

Army   Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

J.  M.  Nestler,  J.  Fritschen,  R.  T.  Milhous,  and  J. 

Av'aUable  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161.  Technical  Report 
E-86-10,  August  1986.  Final  Report.  107  p,  20  fig, 
13  tab,  13  ref,  3  append. 

Descriptors:  *Ecological  effects,  'River  flow, 
•Chattahoochee  River,  *Buford  Dam,  *Peachtree 
Creek,  *Georgia,  Trout,  Fishing,  Recreation, 
Water  quality. 


Increasing  flows  in  the  Chattahoochee  River  to 
meet  the  water  supply  needs  of  the  metropolitan 
Atlanta  area  will  affect  all  current  uses  of  the  river 
that  are  flow  related.  Some  of  the  effects  will  be 
beneficial  and  some  detrimental.  However,  flow 
modifications  in  the  channel  to  provide  for  water 
demand  can  be  made  that  are  consistent  will  all 
important  present  uses  of  the  river.  The  following 
general    recommendations   are   designed   both   to 
provide   for   increased   flow  in  the  river  and  to 
optimize  as  many  uses  of  the  river  as  possible:  (1) 
release  higher  flows  on  weekdays  and  lower  flows 
on  weekends  (1,000  cfs  or  lowest  flow  that  does 
not  result  in  detrimental  water  temperatures  for 
trout);  (2)  operate  Morgan  Falls  Dam  primarily  as 
a  run-'of-the-river  project  with  some  provision  for 
special  releases  for  weekend  angling  and  recrea- 
tion- (3)  operate  Buford  Dam,  proposed  reregula- 
tion'  dam,  and  Morgan  Falls  Dam  as  a  system  to 
provide  for  water  supply,  recreation,  and  fish  habi- 
tat between  Morgan  Falls  and  Peachtree  Creek;  (4) 
concentrate  stocking  of  juvenile  brown  trout  to 
wide  shoal  areas  where  optimum  habitat  occurs  at 
discharges  closer  to  the  mean   annual   discharge 
than   at   nonshoal   reaches  of  the  river;   (5)   if  a 
reregulation   dam   is  constructed,  consider  either 
maintaining  water  levels  high  enough  to  prevent 
dewatering  of  Bowmans  Island  Shoals,  or  releasing 
flows  from  Buford  Dam  as  the  pool  within  the 
reregulation  dam  drops  below  the  level  required 
for  use  of  the  boat  ramp  immediately  downstream 
from  Buford  Dam.  A  combination  of  these  two 
approaches   to   prevent   dewatering   of  Bowmans 
Island  Shoals  may  be  needed  based  upon  seasonal 
water  quality  considerations;  and  (6)  perform  stud- 
ies on  the  effects  of  a  reregulation  dam  on  down- 
stream water  quality.  (Lantz-PTT) 
W87-07006 

HANDBOOK  ON  RESERVOIR  RELEASES 
FOR  FISHERIES  AND  ENVIRONMENTAL 
QUALITY, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 


J.  M.  Nestler,  C.  H.  Walburg,  J.  F.  Novotny,  K.  E. 
Jacobs,  and  W.  D.  Swink. 

Available  from  the  National  Technical  Information 
Service  Springfield,  VA  22161.  Instruction  Report 
E-86-3,July  1986.  Final  Report.  95  p,  28  fig,  44  ref. 

Descriptors:  'Reservoir  releases,  'Environmental 
effects,  'Fisheries,  'Reservoir  operation,  Hydro- 
electric plants,  Water  temperature,  Channel  mor- 
phology, Reservoir  fisheries,  Flow  profiles,  Water 
quality. 

As  part  of  its  role  in  the  development  of  water 
resources,  the  Corps  of  Engineers  (CE)  operates 
reservoir  projects  to  fulfill  authorized  project  pur- 
poses such  as  flood  control,  water  supply,  naviga- 
tion  power  generation,  and  recreation.  The  oper- 
ation of  reservoir  projects  can  cause  considerable 
alteration  in  preimpoundment  conditions.  The  stor- 
age  and   release   of  impounded    water   not   only 
floods  the  river  upstream  from  the  dam  but  also 
modifies  the  immediate  downstream  reaches,  or 
tailwater.   Project  operation   may   modify   preim- 
poundment flows,  channel  morphology,  tempera- 
tures   and  concentrations  of  dissolved  gases  and 
other  water  quality  conditions  in  the  tailwater  and 
thereby  significantly   alter  or  disturb  the  down- 
stream aquatic  ecosystem.  Development  of  water 
resources  by   the  CE  through   the  operation  of 
reservoir  projects,  in  a  manner  that  is  consistent 
with  environmental  quality,  can  be  achieved  by 
avoiding  or  ameliorating  the  negative  downstream 
effects  of  reservoir  project  operation.  This  instruc- 
tion report  identifies  and  discusses  many  of  the 
downstream  environmental  quality  effects  of  gen- 
eral  reservoir  project  operation,   peaking  hydro- 
power  operation,  and  flood  control  operation.  In- 
dividual design  and  operation  elements  are  identi- 
fied when  possible,  and  the  specific  environmental 
effects  of  each  are  detailed  under  topic  headings. 
Some  of  the  topics  addressed  in  this  handbook 
include  the  effects  of  daily  and  weekly  minimum 
low   flows,   effects  of  fall  drawdown,   effects  ot 
highly  fluctuating  flows,   and  relative  effects  of 
surface  versus  deep  release.  Each  topic  is  defined 
and    discussed;    recommendations    are    presented 
which,  in  many  cases,  will  alleviate  the  detrimental 
environmental  quality  effects  of  reservoir  project 
operation.  (Lantz-PTT) 
W87-07008 


PEN  REARING  AND  IMPRINTING  OF  FALL 
CHINOOK  SALMON, 

Seattle  National  Fishery  Research  Center,   wa. 
For  primary  bibliographic  entry  see  Field  81. 
W87-07014 

EXTERNAL  THREATS:  THE  DILEMMA  OF 
RESOURCE  MANAGEMENT  ON  THE  COLO- 
RADO RIVER  IN  GRAND  CANYON  NATION- 
AL PARK,  USA, 

Arizona  Univ.,  Tucson. 
R.  R.  Johnson,  and  S.  W.  Carothers. 
Environmental  Management  EMNGDC,  Vol.  11, 
No.  1,  p  99-107,  January  1987.  2  fig,  2  tab,  19  ref. 

Descriptors:  'Colorado  River,  'Water  resources 
Management,  'Grand  Canyon  National  Park, 
'Glen  Canyon  Dam,  Recreation,  Flow,  Parks, 
Dams. 

The  United  States  Congress  established  Grand 
Canyon  National  Park  in  1919  to  preserve  for 
posterity  the  outstanding  natural  attributes  of  the 
canyon  cut  by  the  Colorado  River.  In  some  cases 
National  Park  Service  attempts  to  maintain  Grand 
Canyon's  natural  environment  have  been  thwarted 
by  activities  outside  the  park.  One  of  the  most 
obvious  external  threats  is  Glen  Canyon  Dam,  only 
26  km  upstream  from  the  park  boundary.  Con- 
structed in  1963,  this  gigantic  dam  has  greatly 
altered  the  physicochemica!  and  biological  charac- 
teristics of  446  km  of  the  Colorado  River  in  Grand 
Canyon  National  Park.  The  river's  aquatic  ecosys- 
tem has  been  greatly  modified  through  the  loss  ol 
indigenous  species  and  the  addition  of  numerous 
exotics.  The  riparian  ecosystem  has  been  less  modi- 
fied, with  addition  of  a  few  exotics  and  no  loss  of 
natives  The  great  dilemma  now  faced  by  park 
managers  is  that,  after  20  years  of  managing  re- 
sources along  a  river  controlled  by  Glen  Canyon 


Dam,  the  Bureau  of  Reclamation  has  proposed 
major  changes  in  operational  procedures  for  the 
dam.  Scientists  and  mangagers  from  the  National 
Park  Service,  Bureau  of  Reclamation,  and  cooper- 
ating federal  and  state  resource  management  agen- 
cies are  using  a  systems  analysis  approach  to  exam- 
ine the  impact  of  various  Colorado  River  flow 
regimes  on  aquatic,  riparian,  and  recreational  pa- 
rameters in  the  park.  This  approach  will  help  in  the 
development  of  management  alternatives  designed 
to  permit  the  most  efficient  use  of  that  river's 
natural  resources  without  their  destruction.  (Au- 
thor's abstract) 
W87-07086 


EXTERNAL  THREATS  AND  INTERNAL  MAN- 
AGEMENT: THE  HYDROLOGIC  REGULA- 
TION OF  THE  EVERGLADES,  FLORIDA,  USA, 

East  Texas  State  Univ.,  Commerce.  Dept.  of  Bio- 
logical Sciences. 
For  primary  bibliographic  entry  see  Field  2H. 

W87-07087 

GREENHOUSE  EFFECT,  SEA  LEVEL  RISE, 
AND  COASTAL  DRAINAGE  SYSTEMS, 

Environmental   Protection   Agency,   Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  4C. 

W87-07196 

DOLORES    ARCHAEOLOGICAL    PROGRAM: 
ANASAZI     COMMUNITIES     AT     DOLORES: 
EARLY  SMALL  SETTLEMENTS  IN  THE  DO- 
LORES RIVER  CANYON  AND  WESTERN  SA- 
GEHEN  FLATS  AREA, 
Dolores  Archaeological  Program,  CO. 
T.  A.  Kohler,  W.  D.  Lipe,  and  A.  E.  Kane. 
Available  from  the  National  Technical  Information 
Service,    Springfield,    Virginia    22161    as    PB86- 
236247.  Price  codes:  A99-PC  in  papercopy,  E04- 
MF     in     microfiche.     Bureau     of     Reclamation, 
Denver,  Colorado.  May  1986.  913  p,  31  lg,  211  tab, 
401  ref,  21  append.  Contract  8-07-40-S0562. 

Descriptors:  'Dolores  Project,  'Archaeology, 
'Environmental  effects,  Social  impact,  Cultural  re- 
sources, Resources  development. 

This  volume  reports  on  a  series  of  investigations  in 
the  Dolores  River  canyon  and  the  western  Sage- 
hen  Flats  area  of  the  Dolores  Project.  Included  in 
the  collection  are  an  overview  of  the  Grass  Mesa 
Locality  (with  a  summary  of  Dolores  Archaeologi- 
cal Program  systematics),  the  results  of  the  1979-80 
Grass  Mesa  Locality  Testing  Program,  and  6  site 
reports  that  describe  excavations  undertaken  be- 
tween 1979  and  1983.  The  excavated  sites  reported 
include:  (1)  LeMoc  Shelter,  which  exposed  5  Ana- 
sazi  occupations  between  A.D.  750  and  950;  (2) 
Prince  Hamlet,  a  Pueblo  I  habitation  occupied 
between  A.D.  720-840;  (3)  Hamlet  de  la  Olla  with 
a  primary  occupation  between  A.D.  780  and  8IU 
and  a  later  field  house  manifestation;  (4)  Kin 
Tl'iish  with  a  primary  occupation  between  A.D. 
760-850,  A.D.  850-975,  and  A.D.  1050-1200  peri- 
ods- (5)  Pozo  Hamlet,  a  pithouse  and  associated 
features  with  construction  traits  of  both  Basket- 
maker  III  and  Pueblo  I  periods,  between  A.D.  60U 
and  780-  and  (6)  Poco  Tiempo,  a  Basketmaker  III 
site  dating  between  A.D.  690  and  730.  (Author  s 
abstract) 
W87-07337 


DOLORES  ARCHAEOLOGICAL  PROGRAM: 
RESEARCH  DESIGNS  AND  INITIAL  SURVEY 
RESULTS, 

Dolores  Archaeological  Program,  CO. 

A.  E.  Kane,  W.  D.  Lipe,  T.  A.  Kohler,  and  C.  K. 

Robinson. 

Available  from  the  National  Technical  Information 

Service,    Springfield,    Virginia    22161    as    PB86- 

236239.  Price  codes:  A21   in  papercopy,  AOl  m 

microfiche.  Bureau  of  Reclamation,  June  1986.  473 

p,  63  fig,  130  tab,  552  ref,  16  append.  Contract  S- 

07-40-S0562. 
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Descriptors:  'Dolores  Project,  'Archaeology, 
Social  impact.  Cultural  resources,  Environmental 
effects,  Resources  development. 

Contained  here  is  a  collection  of  the  basic  planning 
and  management  documents  for  the  Dolores  Ar- 
chaeological Program.  The  first  chapter  introduces 
the  volume  and  provides  an  evaluation  of  the 
effectiveness  of  Dolores  Archaeological  Program 
planning  efforts.  Operational  problems  encoun- 
tered by  the  program  are  also  discussed.  The 
second  chapter  is  the  "Dolores  Project  Cultural 
Resources  Mitigation  Design",  the  primary  docu- 
ment guiding  program  conceptual  management. 
The  two  major  parts  of  this  chapter  are  the  re- 
search design,  a  general  structure  of  inquiry  for 
conducting  investigations,  and  the  implementation 
design,  a  presentation  of  methods  for  acquiring  the 
information  needed  to  answer  questions  posed  in 
the  research  design.  Four  subsequent  chapters  pro- 
vide discussion  of  approaches  to  specific  data  sets. 
These  four  chapters  -  the  midlevel  research  designs 
for  survey,  reductive  technologies,  additive  tech- 
nologies, and  environmental  archaeology  -  provide 
the  basis  for  the  analyses  of  settlement  patterns  and 
material  culture.  The  final  four  chapters  are  a 
selection  of  reports  focusing  on  Dolores  Archae- 
ological Program  survey  efforts.  Two  reports  dis- 
cuss the  results  of  inventory  survey  and  two  re- 
ports present  the  results  of  probability  surveys. 
Included  in  these  survey  chapters  are  discussions 
of  data  collection,  settlement  behavior,  site  loca- 
tion analysis,  and  methods  of  estimating  site  popu- 
lations. Specific  locality  estimates  of  site  popula- 
tion based  on  probability  sampling  techniques  are 
provided;  a  study  of  rock  art  in  the  Dolores 
Project  area  is  also  summarized.  (Author's  ab- 
stract) 
W87-07338 


RESULTS  OF  PALEONTOLOGICAL  MONI- 
TORING AT  A  BUREAU  OF  RECLAMATION/ 
BUREAU  OF  INDIAN  AFFAIRS  EROSION 
STABILIZATION  PROJECT:  BRONCO  POINT, 
AMERICAN  FALLS  RESERVOIR,  SOUTH- 
EASTERN IDAHO, 

Idaho  Museum  of  Natural  History,  Pocatello. 
S.  J.  Miller,  and  W.  A.  Akersten. 
Available  from  the  National  Technical  Information 
Service,  5285  Port  Royal  Road,  Springfield,  VA 
22161  as  PB86-213337.  Price  codes:  A02-PC  in 
papercopy,  A01-MF  in  microfiche.Paleontology 
Reports  No.  1,  Idaho  Museum  of  ural  History, 
Pocatello,  Idaho  83209,  January  1986.  13  p,  2  fig,  9 
ref,  append.  Bu  Rec  Purchase  Order  5-PG-14- 
08130. 

Descriptors:  'Paleontology,  'Erosion  control, 
•American  Falls  Reservoir,  'Idaho,  'Archaeolo- 
gy, Monitoring,  Fossils,  Snake  River,  Gastropods, 
Fish,  Horses,  Mammoths,  Sloths. 

In  late  summer,  1985,  the  staff  of  the  Idaho 
Museum  of  Natural  History,  under  a  contract  with 
the  Bureau  of  Reclamation,  monitored  an  erosion 
control  construction  project  at  the  fossil-rich 
American  Falls  Reservoir  in  southeastern  Idaho. 
Ninety  hours  of  field  monitoring  at  Bronco  Point 
yielded  52  fossils  representing  the  8+  Pleistocene 
genera.  Bison  (c.f.  latifrons)  and  camel  (Camelops 
sp.)  skeletal  elements  dominate  the  collection,  with 
horse,  mammoth,  and  sloth  well  represented.  Most 
specimens  were  recovered  during  a  pre-construc- 
tion  surface  inspection.  Approxmately  250  lbs.  (dry 
weight)  of  clay,  grab-sampled  during  construction 
augenng  operations,  were  taken  to  the  Idaho 
Museum  of  Natural  History  and  water-screened 
for  microfauna.  Several  hundred  small  gastropods 
and  one  small  fish  pharyngeal  tooth  were  recov- 
ered, but  not  yet  identified.  This  sampling  took 
advantage  of  the  opportunity  to  recovver  fossils 
and  characterize  the  aquatic  environment  of  the 
late  Pleistocene  Snake  River.  (Author's  abstract) 
W87-0734O 


Service,  5285  Port  Royal  Road,  Springfield,  VA 
22161  as  PB86-213121.  Price  codes:  A03-PC  in 
papercopy,  A01-MF  in  microfiche.  Project  Report 
Number  1,  December  1985.  29  p,  6  fig,  4  tab,  7  ref, 
10  plates.  Bu  Rec  Purchase  Order  5-PG-l  0-1 0700. 

Descriptors:  'Cascade  Reservoir,  'Idaho,  'Exca- 
vation, 'Archaeology,  History,  West  Mountain, 
Fossils,  Paleontology. 

Site  10-VY-520  is  located  on  the  west  shore  of 
Cascade  Reservoir,  at  the  foot  of  West  Mountain. 
Eastern  Oregon  State  College  excavated  48  shovel 
test  holes  to  an  average  depth  of  1.2  m  and  four 
lxl  m  test  pits  to  an  average  depth  of  0.75  m.  Only 
one  lithic  flake  was  recovered.  A  dark,  buried 
depositional  layer  was  found  during  excavations, 
and  an  attempt  has  been  made  to  put  this  layer  into 
a  framework  of  regional  depositional  and,  thus, 
climatic  history.  The  site  was  evaluated  in  terms  of 
its  cultural  significance  within  the  limits  of  Nation- 
al Register  criteria.  The  site  is  not  considered  to 
meet  the  eligibility  criteria  for  inclusions  in  the 
National  Register  of  Historic  Places.  (Author's  ab- 
stract) 
W87-07341 


ARCHAEOLOGICAL  SITE  TESTING  AND 
EVALUATION  IN  THE  LONETREE  RESER- 
VOIR AREA,  GARRISON  DIVERSION  UNIT, 
SHERIDAN  AND  WELLS  COUNTIES,  NORTH 
DAKOTA, 

Ethnoscience,  Billings,  MT. 
K.  Deaver. 

Available  from  the  National  Technical  Information 
Service,  5285  Port  Royal  Road,  Springfield,  VA 
22161  as  PB86-245842.  Price  codes:  A07-PC  in 
papercopy,  A01-MF  in  microfiche.  December 
1983.  133  p,  13  fig,  7  tab,  42  ref,  pend.  Bu  Rec 
Work  Order  3-CS-60-00260. 

Descriptors:  'Archaeology,  'Lonetree  Reservoir, 
'Garrison  Diversion  Unit,  'North  Dakota,  Sheri- 
dan County,  Wells  County,  History,  Tipi  rings, 
Cairns,  Artifacts. 

Archaeological  site  testing  and  evaluations  were 
conducted  at  a  sample  of  the  sites  in  the  proposed 
Lonetree  Reservoir.  A  photo  recordation  of  a  Na- 
tional Register  (NR)  property  was  also  completed. 
The  original  contract  called  for  testing  and  evalua- 
tion of  1 1  sites,  but  field  decisions  and  site  lumping 
led  to  changes  in  the  scope  of  work  and  ultimately 
8  sites  (32SH108,  SHI  10,  SHI  17,  SHI  18,  SHI 38, 
SH159,  WE107  and  WEI  17)  were  tested  and  eval- 
uated. Seven  of  the  8  prehistoric  sites  were  shallow 
stone  feature  sites  with  tipi  rings,  cairns  or  both. 
Site  32SH118  is  a  lithic  scatter  in  a  plowed  field. 
All  sites  were  transit  mapped;  all  features  were 
mapped.  All  sites  were  tested  with  small  (3-8  sq  m) 
samples  in  line  with  the  NDSHPO  Draft  Guide- 
lines for  tipi  ring  sites.  Three  sites  (32SH110, 
SHI  17  and  WE107)  are  recommended  as  potential- 
ly eligible  to  the  NRHP  as  a  result  of  the  informa- 
tion potential  in  subsurface  artifact  remains  and/or 
surface  feature  attributes.  (Author's  abstract) 
W87-07342 


TEST  EXCAVATION  OF  SITE  IO-VY-520,  CAS- 
CADE RESERVOIR,  IDAHO, 

Eastern  Oregon  State  Coll.,  La  Grande.  Museum 

of  Anthropology. 

M.  E.  W.  Jaehnig. 

Available  from  the  National  Technical  Information 


STUDY  OF  FIVE  HISTORIC  CEMETERIES  AT 
CHOKE  CANYON  RESERVOIR,  LIVE  OAK 
AND  MCMULLEN  COUNTIES,  TEXAS, 

Texas  Univ.  at  San  Antonio.  Center  for  Archae- 
ological Research. 
A.  A.  Fox. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia,  22161as  PB84- 
244375.  Price  codes:  A05  in  paper  copy,  A01  in 
microfiche.  Center  for  Archaeological  Research, 
The  University  of  Texas  at  San  Antonio.  Choke 
Canyon  Series:  Volume  9,  1984.  72  p,  21  fig,  2  tab, 
43  ref,  3  append. 

Descriptors:  'Choke  Canyon  Reservoir,  'Texas, 
'History,  'Archaeology,  Social  impact. 

From  December  1981  to  November  1982,  archae- 
ologists from  the  Center  for  Archaeological  Re- 
search, the  University  of  Texas  at  San  Antonio, 
and  the  U.S.  Bureau  of  Reclamation  aided  in  relo- 
cation of  five  historic  cemeteries  at  Choke  Canyon 
Reservoir  in  Live  Oak  and  McMullen  Counties. 


Network  Design — Group  7A 

Thirty-four  graves  were  located,  uncovered,  re- 
corded and  removed  to  other  cemeteries.  During 
the  process,  descendants  of  the  families  involved 
provided  valuable  information  on  grave  locations 
and  identification.  Observations  were  made  which 
will  be  useful  to  other  archaeologists  engaged  in 
similar  projects.  Information  was  compiled  on  cus- 
toms and  traditions  of  the  people  of  the  area  in 
respect  to  death  and  burial.  (Author's  abstract) 
W87-07366 


ARCHAEOLOGICAL  SURVEY  OF  PORTIONS 
OF  THE  BUFFALO  LAKE  NATIONAL  WILD- 
LIFE REFUGE,  RAND  COUNTY,  TEXAS, 

Bureau  of  Reclamation,  Amarillo,  TX.  Southwest 

Region. 

J.  S.  Hays. 

Bureau  of  Reclamation,  Amarillo,  Texas.  August 

1986.  32  p,  2  fig,  2  tab,  12  ref,  append. 

Descriptors:  'Archaeology,  'Buffalo  Lake, 
'Texas,  Paleontology,  Wild  habitats. 

A  Bureau  of  Reclamation  survey  of  portions  of  the 
Buffalo  Lake  National  Wildlife  Refuge  in  the 
Texas  Panhandle  was  conducted  in  June  1983.  The 
survey  and  subsequent  visits  recorded  six  new  ar- 
chaeological sites  and  revisited  19  previously  re- 
corded archaeological  and  two  previously  record- 
ed paleontological  sites.  All  of  the  sites  are  evaluat- 
ed on  the  basis  of  new  data,  and  management 
recommendations  are  offered.  An  inventory  of  all 
known  cultural  resources  within  the  Buffalo  Lake 
National  Wildlife  Refuge  is  provided.  (Author's 
abstract) 
W87-07390 
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REGIONAL  GROUND- WATER-QUALITY  NET- 
WORK DESIGN, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 
W.  E.  Templin. 

IN:  Groundwater  Contamination  and  Reclamation, 
Proceedings  of  a  Symposium  held  in  Tucson,  Ari- 
zona, August  14-15,  1985.  American  Water  Re- 
sources Association,  Bethesda,  Maryland.  1985.  p 
37-44,  2  fig,  3  tab,  12  ref. 

Descriptors:  'Groundwater  quality,  'Network 
design,  'San  Joaquin  Valley,  'California,  Monitor- 
ing, Statistical  analysis,  Water  pollution  sources, 
Water  sampling,  Nonpoint  source  pollution. 

The  approach  used  in  designing  a  regional  network 
to  monitor  the  complex  groundwater  quality  con- 
ditions in  the  San  Joaquin  Valley,  California  is 
described.  The  potential  exists  for  application  of 
this  method  in  other  similar  attempts  to  develop 
regional  groundwater  quality  information.  Existing 
data  were  used  to  design  two  regional  networks  - 
an  'ideal'  network  and  an  'actual'  network.  The 
ideal  network  represents  a  goal  for  use  in  expand- 
ing monitoring  efforts.  The  actual  network  ap- 
proximates the  ideal  network  with  the  constraint  of 
primarily  using  wells  that  are  already  being  moni- 
tored by  someone  for  some  purpose.  Further  in- 
ventories of  monitoring  networks  and  installation 
of  some  specialized  monitoring  wells  will  be 
needed.  Use  of  statistical  network  analysis  tech- 
niques is  also  needed  to  make  network  improve- 
ments. Following  these  actions,  the  actual  network 
will  more  closely  approximate  the  ideal  network  in 
providing  information  on  groundwater  quality 
trends,  contaminant  sources,  prevention  of  future 
sources  of  contamination,  monitoring  well  distribu- 
tions, sampling  frequencies,  and  constituents  to  be 
monitored.  (See  also  W87-06850)  (Author's  ab- 
stract) 
W87-06855 


DESIGN  OF  AN  EFFECTIVE  MONITOR  WELL 
NETWORK, 

McLaren      Environmental      Engineering,      Inc., 
Rancho  Cordova,  CA. 
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G.  M.  Carlton,  and  R.  Armstrong. 
IN:  Groundwater  Contamination  and  Reclamation, 
Proceedings  of  a  Symposium  held  in  Tucson,  Ari- 
zona, August  14-15,  1985.  American  Water  Re- 
sources Association,  Bethesda,  Maryland.  1985.  p 
61-69,  5  fig,  1  tab. 

Descriptors:  'Monitoring,  'Sampling,  'Ground- 
water quality,  'Network  design,  'Test  wells, 
•Groundwater  pollution,  Water  sampling,  Piezom- 
etry,  Water  analysis. 

A  prerequisite  for  remedial  action  of  groundwater 
contamination  is  to  determine  the  extent,  flow  pat- 
tern, and  distribution  of  contamination.  Strategical- 
ly placed  monitor  wells  afford  the  required  infor- 
mation. Well  construction  and  sampling  techniques 
for  the  investigation  at  an  8,500-acre  site  are  de- 
scribed. The  monitoring  network  consists  of  a 
system  of  multiple  completion  monitor  wells 
which  are  clusters  of  small  diameter  water  quality 
monitoring  and  water  level  monitoring  piezo- 
meters placed  in  a  single  borehole.  Drilling  tech- 
niques used  are  casing  hammer,  for  depths  of  0  to 
100  feet,  and  a  combination  of  casing  hammer  and 
mud  rotary,  for  depths  over  100  feet.  Three  water 
quality  monitoring  piezometers  are  completed:  one 
at  the  elevation  presumed  to  contain  chemicals; 
one  in  the  next  higher;  and  one  in  the  next  lower 
zone  capable  of  transmitting  water.  Water  level 
piezometers  are  completed  between  the  water 
quality  monitoring  piezometers  and  give  informa- 
tion on  the  rate  of  leakage  that  occurs  when  pump- 
ing during  sampling.  To  obtain  accurate  data  from 
samples,  a  suction  side  sample  catcher  (SSSC)  was 
designed  which  uses  a  packer  to  minimize  required 
pumping  volume  and  to  isolate  the  sample  from 
disturbance  from  pumping  activity.  Testing  of  the 
SSSC  has  proven  that  it  is  reliable  and  efficient. 
(See  W87-06850)  (Author's  abstract) 
W87-06858 


GUIDELINE  CONSIDERATIONS  FOR  SE- 
LECTING ANALYTICAL  METHODS  AND  FOR 
COST  ANALYSIS  ASSOCIATED  WITH  MONI- 
TORING WATERS  ASSOCIATED  WITH  AL- 
TERNATIVE FOSSIL  FUEL  TECHNOLOGIES, 
Dalton-Dalton-Newport,  Inc.,  Cleveland,  OH. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-06872 


INTRODUCTION  TO  COMPUTERS, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Chemical 

Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 

W87-06966 


SELECTING  A  COMPUTER  AND  SOFTWARE: 
A  USER'S  VIEWPOINT, 

Wyoming   Wastewater  Treatment   Plant,   Grand- 

ville,  MI. 

For  primary  bibliographic  entry  see  Field  7C. 

W87-06967 


WATER  NETWORK  ANALYSES, 

Wade,  Trim  and  Associates,  Inc.,  Taylor,  MI. 
P.  Shay. 

IN:  Computerization  in  the  Water  and  Wastewater 
Fields,  Lewis  Publishers,  Inc.,  Chelsea,  Michigan. 
1986.  p  93-100,  2  fig,  4  ref. 

Descriptors:  'Network  design,  'Model  studies, 
Computer  models,  'Water  distribution,  'Water 
management,  Water  supply,  Computers,  Design 
criteria. 

The  purpose  of  a  water  network  analysis  is  to 
provide  a  master  plan  for  the  operation  and  devel- 
opment of  the  water  distribution  system.  The  sys- 
tem's ability  to  provide  adequate  flows  and  pres- 
sures throughout  the  service  area  is  determined.  Of 
equal  importance  is  the  development  of  the  com- 
puter model  that  evaluates  or  predicts  the  system's 
response  to  unexpected  system  demands.  Pipe 
sizes,  system  storage  facilities,  and  high-service 
pumping  can  then  be  sized  to  be  consistent  with 
the  goals  set  forth  in  the  master  plan  rather  than  by 
reactions  to  isolated  service  requests  throughout 
the  service  area.  The  degree  to  which  the  comput- 


er model  and  master  plan  become  useful  is  inher- 
ently tied  to  the  engineer's  developmenl  of  an 
accurate  computer  model  and  realistic  design  pa- 
rameters. Great  care  must  be  exercised  in  collect- 
ing the  data  needed  to  define  the  distribution  net- 
work and  develop  the  computer  model.  The  main 
responsibility  lies  in  the  ability  to  provide  the 
engineer  with  a  realistic  Master  Land  Use  Plan 
which  defines  the  projected  requirements  of  the 
water  service  area  as  accurately  as  possible.  Based 
on  the  Master  Water  Plan,  maintenance  and  capital 
improvement  programs  can  be  planned  and  execut- 
ed with  the  confidence  that  the  existing  and  future 
service  area  will  be  adequately  served  (See  also 
W87-06965)  (Lantz-PTT) 
W87-06974 

COMPUTER  AIDED  MAPPING  AND  DESIGN, 

Engineerng  and  Graphic  Services,  Inc.,  Oak  Park, 

MI. 

M.  N.  Kumra. 

IN:  Computerization  in  the  Water  and  Wastewater 

Fields,  Lewis  Publishers,  Inc.,  Chelsea,  Michigan. 

1986.  p  101-115,  9  fig. 

Descriptors:  'Mapping,  'Computer  programs, 
•Design,  'Wastewater  treatment,  'Water  treat- 
ment, Graphical  methods,  Computers,  Data  inter- 
pretation, Process  control,  Wastewater  manage- 
ment, Water  management. 

Digital  cartography  is  a  well  established  science 
and  such  data  is  used  in  many  high-tech  applica- 
tions. Introduced  here  are  the  rudiments  of  a  Com- 
puter Aided  Design  and  Drafting  (CADD)  system. 
Hardware  and  software  requirements  of  a  CADD 
system  for  water  and  wastewater  applications  are 
reviewed.  Also  discussed  are  the  concepts  of  com- 
puter aided  mapping  (and  drafting)  and  retrieval  of 
such  information  for  management  and  other  design 
applications.  Once  an  interactive  graphic  system  is 
established,  the  database  of  the  distribution  facili- 
ties supports  many  diverse  applications.  Work 
order  processing  can  assist  in  the  maintenance  op- 
erations and  plant  accounting  can  become  more 
efficient  through  the  use  of  standard  and  demand 
report  generation.  A  single  master  map  system  is 
maintained.  Various  map  products  are  generated, 
eliminating  the  need  for  manually  preparing  nu- 
merous maps  of  different  scales  and  symbologies. 
(See  also  W87-06965)  (Lantz-PTT) 
W87-06975 


W87-07472 


PRIORITIZING  AREAS  FOR  STATEWIDE 
GROUNDWATER  MONITORING, 

Illinois  State  Water  Survey  Div.,  Champaign. 
L.  P.  Le  Seur,  H.  A.  Wehrmann,  S.  C.  Schock,  and 
J.  M.  Shafer. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  2,  p  204- 
215,  March  1987.  7  fig,  18  ref. 

Descriptors:  'Groundwater  monitoring,  'Hazard- 
ous materials,  *Groundwater  management,  •Net- 
work design,  *Aquifers,  *Priorities,  Illinois,  Moni- 
toring, Groundwater,  Mapping,  Computers. 

A  methodology  for  identifying  and  prioritizing 
areas  in  Illinois  for  monitoring  of  hazardous  sub- 
stances in  groundwater  is  described.  The  criteria 
used  to  determine  monitoring  priorities  are  the 
density  of  hazardous  substance-related  commer- 
cial/industrial activity,  the  amount  of  current 
groundwater  withdrawals  for  public  water  supply, 
the  likelihood  of  future  groundwater  development 
through  potential  yield  of  sand  and  gravel  and 
shallow  bedrock  aquifers,  and  the  susceptibility  of 
these  aquifers  to  contamination.  A  computerized 
map  overlay  system  is  employed  to  differentiate 
prioritized  areas  throughout  Illinois  at  a  spatial 
scale  of  discrete  United  States  Postal  Service  zip 
code  units.  (Author's  abstract) 
W87-07195 


EVALUATION  OF  DATA  REQUIREMENTS 
FOR  GROUNDWATER  CONTAMINANT 
TRANSPORT  MODELING, 

Washington  Univ.,  Seattle.   Dept.  of  Civil  Engi- 
neering. 
For  primary  bibliographic  entry  see  Field  5B. 


OPTIMIZATION  OF  SAMPLING  LOCATIONS 
FOR  VARIOGRAM  CALCULATIONS, 

Arizona  Univ  ,  Tucson    Dept.  of  Soils,  Water  and 

Engineering. 

A.  W.  Warrick,  and  D  E.  Myers. 

Water  Resources  Research   WRERAQ,   Vol.  23, 

No.  3,  p  496-500,  March  1987.  3  fig,  2  tab,  8  ref. 

Western  Regional  Research  Project  W-155. 

Descriptors:  •Data  requirements,  'Optimization, 
•Variograms.  •Distribution,  •Sampling,  •Variabili- 
ty, Dispersion,  Computers,  Estimating. 

A  method  is  presented  and  demonstrated  for  opti- 
mizing the  selection  of  sample  locations  for  vaso- 
gram estimation.  It  is  assumed  that  the  distribution 
of  distance  classes  is  decided  a  priori  and  the 
problem  therefore  is  to  closely  approximate  the 
preselected  distribution,  although  the  dispersion 
within  individual  classes  can  also  be  considered. 
All  of  the  locations  may  be  selected  or  points 
added  to  an  existing  set  of  sites  or  to  those  chosen 
on  regular  patterns.  In  the  examples,  the  sum  of 
squares  characterizing  the  deviation  from  the  de- 
sired distribution  of  couples  is  reduced  by  as  much 
as  2  orders  of  magnitude  between  random  and 
optimized  points.  The  calculations  may  be  carried 
out  on  a  micro-computer.  Criteria  for  what  consti- 
tutes best  estimators  for  variogram  are  discussed, 
but  a  study  of  variogram  estimators  is  not  the 
object  of  this  paper.  (Author's  abstract) 
W87-07479 


7B.  Data  Acquisition 


RAPID  METHODS  FOR  DETERMINING  NU- 
TRIENTS IN  LIVESTOCK  MANURES, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Biological  and  Agricultural  Engineering. 

For   primary  bibliographic   entry  see   Field   5G. 

W87-06644 


AUTOMATED  SYSTEM  FOR  MEASUREMENT 
OF  EVAPOTRANSPIRATION  FROM  CLOSED 
ENVIRONMENTAL  GROWTH  CHAMBERS, 

Agricultural  Research  Service,  Mississippi  State, 

MS. 

J.  M.  McKinion,  and  H.  F.  Hodges. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  28,  No. 

6,  p  1825-1828,  November-December  1985.  7  fig,  6 

ref. 

Descriptors:  'Growth  chambers,  *Computer  pro- 
grams, *Computers,  *Automation,  *Evapotranspir- 
ation,  *Measuring  instruments,  *SPAR  units,  Per- 
formance evaluation,  Data  acquisition,  Transpira- 
tion, Plant  growth. 

The  design  and  operation  of  a  computer  hardware 
and  software  system  with  pressure  sensors  that 
provides  for  the  automatic  acquisition  of  transpira- 
tion data  from  controlled  environment  plant 
growth  chambers  (called  Soil-Plant-Atmosphere- 
Research,  SPAR,  units)  and  storage  of  collected 
data  in  an  online  database  is  described.  The  system 
also  provides  for  automatic  error  checking  of  col- 
lected data  and  preliminary  analysis  of  data.  The 
computer  hardware  consists  of  a  superminicom- 
puter and  a  microcomputer  networked  together. 
The  software  system  consists  of  data  acquisition 
and  analysis  software  written  in  ANSI  1977  FOR- 
TRAN. Although  measurements  were  taken  every 
15  min,  longer  measurement  periods  can  be  used. 
The  system  was  very  reliable  and  accurate  over 
crop  growing  periods  up  to  five  months.  (Alexan- 
der-PTT) 
W87-06645 


NEAR      INFRARED     REFLECTANCE     SOIL 
MOISTURE  METER, 

Tokyo    Univ.    of   Agriculture    and    Technology 

(Japan). 

Y.  Kano,  W.  F.  McClure,  and  R.  W.  Skaggs. 

Transactions  of  the  ASAE  TAAEAJ.  Vol.  28,  No. 

6,  p  1852-1855,  November-December  1985.  6  fig, 

17  ref. 
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Descriptors:  'Measuring  instruments,  *Soil  water, 
•Soil  water  meter,  'Field  tests,  'Infrared  reflec- 
tance. Design  criteria.  Performance  evaluation. 
Soil  types.  Clays,  Loam,  Estimating. 

The  gravimetric  method  is  still  the  most  widely 
used  method  for  determining  the  water  content  of 
soils.  However,  it  often  takes  hours  to  make  gravi- 
metric determinations  making  the  method  undesir- 
able for  field  measurements.  The  design  and  per- 
formance of  a  near  infrared  reflectance  moisture 
meter  is  discussed.  The  meter  is  small,  hand-held 
and  takes  reflectance  measurements  using  an  inte- 
grating cylinder  and  two  narrow  band  interference 
filters,  at  1.80  and  1.94  micron  to  get  the  moisture 
reading.  Standard  error  of  estimate  was  found  to 
be  +  or  -  1.9%  moisture  units  over  a  range  from  5 
to  35%  on  clay  and  loam  soils.  (Alexander-PTT) 
W87-06649 


WIND     TUNNEL     STUDY     OF     SPRINKLER 
CATCH-CAN  PERFORMANCE, 

Franzoy,  Corey  Engineers  and  Architects,  Phoe- 
nix, AZ. 

For  primary  bibliographic  entry  see  Field  3F. 
W87-06666 


PORTABLE  FLOW  METERING  DEVICE  FOR 
FURROW  IRRIGATION  STUDIES, 

Nebraska  Univ.,  Clay  Center.  South  Central  Re- 
search and  Extension  Center. 
D.  E.  Eisenhauer.  C.  A.  Borcher,  and  D.  G.  Watts. 
Transactions  of  the  ASAE  TAAEAJ,  Vol.  28,  No. 
6,  p  1986-1988,  November-December  1985.  1  fig  1 
tab,  7  ref. 

Descriptors:  'Measuring  instruments,  'Furrow  ir- 
rigation, 'Flow  meters,  Calibrations,  Gate  valves, 
Flow,  Irrigation,  Orifices. 

A  portable  flow  metering  device  was  developed 
for  use  in  furrow  irrigation  studies  where  gated 
pipe  is  used  for  water  delivery.  The  clamp-on 
device  utilizes  commercially  available  orifices. 
Calibration  of  the  metering  device  revealed  that  if 
the  same  discharge  coefficient  is  used  for  all  eight 
of  the  orifices  tested,  the  uncertainty  in  measure- 
ment is  less  than  5%  of  actual  flow.  The  uncertain- 
ty increases  to  slightly  over  5%  of  actual  flow  if  a 
partially  open  gate  valve  is  located  12  diameters 
upstream  from  the  orifice.  An  additional  and  useful 
characteristic  of  the  device  is  that  the  desired  flow- 
can  be  established  rapidly.  (Author's  abstract) 
W87-06670 


RUNOFF     PREDICTION     USING     REMOTE 
SENSING  IMAGERY, 

Draper  Engineering  Research,  Atlanta.  GA. 
For  primary  bibliographic  entry  see  Field  2A 
W87-06687 


cost  (revenue  loss)  of  the  water  not  registered  due 
to  meter  inaccuracy.  Water  losses  due  to  both 
working,  but  inaccurate,  meters  and  failed  meters 
were  accounted  for.  The  rate  of  decline  of  meter 
accuracy  with  age  was  found  to  be  the  most  signif- 
icant influence  on  the  optimal  testing  frequency. 
(Authors'  abstract) 
W87-06706 


OPTTMAL  TESTING  FREQUENCY  FOR  DO- 
MESTIC WATER  METERS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

R.  R.  Noss,  G  J.  Newman,  and  J.  W.  Male. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.113,  No.  1,  p  1-14 
January  1987.  4  fig,  5  tab,  13  ref,  1  append. 

Descriptors:  'Water  meters,  'Water  measurement, 
'Measuring  instruments,  Maintenance,  Mainte- 
nance costs.  Domestic  water  use,  Utilities. 

Most  utilities  meter  water  delivered  to  customers 
to  calculate  the  consumer's  water  bills.  Unless  do- 
mestic meters  are  tested  and  maintained,  the  unme- 
tered  water  due  to  meter  inaccuracies  can  be  a 
significant  portion  of  the  system's  total  unaccount- 
ed-for water.  Testing  meters  too  frequently  may 
result  in  spending  more  money  on  meter  mainte- 
nance than  is  recovered  in  terms  of  unmetered 
water  lost.  Testing  meters  too  infrequently  can 
result  in  large  revenue  losses  due  to  excessive 
under-registration  by  meters  in  service.  A  proce- 
dure was  developed  to  determine  the  optimal  test- 
ing frequency  for  5/8-inch  meters.  The  objective 
was  to  minimize  the  cost  to  the  utility,  including 
the  cost  of  the  meter  testing  program  itself  and  the 


WATER  AND  SEDIMENT  SAMPLER  FOR 
PLOT  AND  FIELD  STUDIES, 

Environmental    Protection   Agency,    Washington 

DC.  Water  Quality  Office. 

S.  A.  Dressing,  J.  Spooner,  J.  M.  Kreglow,  E.  O. 

Beasley,  and  P.  W.  Westerman. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

16,  No.   1,  p  59-64,  January-March  1987.  6  fig   4 

tab,  21  ref.  s 

Descriptors:  'Sampling  devices,  'Field  studies, 
'Design  criteria,  'Performance  evaluation,  'Sedi- 
ments, Flow  rates,  Correlation  analysis,  Soil  types, 
Statistics,  Monte  Carlo  simulation,  Runoff. 

The  design  and  performance  characteristics  of  a 
flush-type  sampling  device  for  plot  and  field  stud- 
ies are  described.  The  sampler  is  weld-constructed 
and  requires  excavation  and  water  conveyance  for 
installation.  It  operates  with  no  external  power 
supply  and  collects  consistently  a  known  fraction 
of  water  and  sediment  passing  through  it.  In  labo- 
ratory tests,  the  sampler  collected  2.65%  (number 
of  data  points  (n)  =  54,  standard  deviation  (s)  = 
0.0040)  of  all  water  passing  through  it  at  average 
flow  rates  ranging  from  18  to  196  L.min.  Sample 
volumes  ranged  from  0.75  to  18.7L.  Correlation 
analysis  showed  that  sampling  percentage  was  in- 
dependent of  flow-  rate  (n  =  40,  correlation  coeffi- 
cient =  r  =  -0.04)  over  the  range  tested.  In  other 
laboratory  tests,  30  sampling  runs  with  inflow  rates 
and  total  sediment  concentrations  ranging  from  35 
to  182  L/min  and  252  to  1410  mg/L,  respectively, 
showed  that  the  ratios  of  waste  to  sample  sediment 
concentrations  were  approximately  one  for  total 
sediment  (1.001),  and  for  the  sand  (1.097),  silt 
(1.008),  and  clay  (1.020)  fractions.  Sand  and  clay 
ratios  were  shown  to  be  statistically  independent  of 
total  sediment  concentration,  but  silt  (r  =  0.30,  n 
=  30)  and  total  sediment  (r  =  0.44,  n  =  30)  ratios 
increased  slightly  with  increasing  total  concentra- 
tion. Monte  Carlo  simulation  was  performed  to 
illustrate  the  suitability  of  the  flush-sampler  for 
field  and  plot  runoff  studies.  Simulation  results 
indicated  that  for  runoff  estimates  measurement 
error  would  exceed  10%  with  33%  probability  for 
triplicate  plots,  but  with  only  16%  probability  in 
five  plot  studies.  Additional  simulation  considering 
only  measurement  error  associated  with  the  sam- 
pler shows  that  the  minimum  number  of  paired 
samples  required  to  detect  sediment  loss  reductions 
of  50,  25,  and  10%  is  3,  4,  and  16,  respectively. 
(Author's  abstract) 
W87-06724 


DntECT  DETERMINATION  OF  CADMIUM  IN 
NATURAL  WATERS  BY  ELECTROTHERMAL 
ATONHC  ABSORPTION  SPECTROMETRY 
WITHOUT  MATRLX  MODIFICATION, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Environmental  Contaminants  Div. 
For  primary  bibliographic  entry  see  Field  5A 
W87-06731 


FLUORIDE  ION-SELECTIVE  ELECTRODE  IN 
FLOW  INJECTION  ANALYSIS:  PART  3.  AP- 
PLICATIONS, 

Hahn-Meitner-Inst.     fuer    Kernforschung     Berlin 

G.m.b.H.  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  5A 

W87-06735 


ASSESSMENT  OF  REFERENCE  ELECTRODES 
FOR  USE  IN  DETERMINING  THE  PH  OF 
ACIDIC,  POORLY-BUFFERED  W  ATERS, 

Centra]  Electricity  Generating  Board,  Leather- 
head  (England).  Central  Electricity  Research 
Labs. 

D.  Midgley. 
Atmospheric  Environment  ATENBP,  Vol.  21,  No. 


Data  Acquisition — Group  7B 

1,  p   173-177,  January   1987.   1   fig,   1   tab,  20  ref. 

Descriptors:  'Performance  evaluation,  'Acid  rain, 
'Reference  electrodes,  'Measuring  instruments! 
'Hydrogen  ion  concentration,  'Buffered  media. 
Solutions,  Acids,  Electrodes,  Accuracy. 

Tests  for  screening  out  reference  electrodes  unsuit- 
able for  pH  measurements  in  poorly-buffered 
media  involve  observations  of  bias,  signal  noise  and 
change  of  signal  between  stirred  and  quiescent 
solutions  of  dilute  (typically  .0001  N)  strong  acid. 
Eighteen  electrodes  of  varying  junction  configura- 
tion, electrical  resistance  and  bndge-solution  leak 
rate  were  subjected  to  these  tests:  only  three  met 
practical  targets  for  all  three  parts  of  the  test,  with 
two  near-misses.  If  only  bias  is  considered,  ten 
electrodes  were  within  the  limit  of  0.05  pH  error. 
Characteristics  such  as  junction  configuration, 
electrical  resistance  and  leak-rate  were  of  little 
value  in  predicting  an  electrode's  performance, 
empirical  testing  being  the  only  way  of  increasing 
confidence  in  the  pH  measurements.  (Author's  ab- 
stract) 
W87-06747 


DETERMINATION  OF  VOLATILE  ORGANIC 
COMPOUNDS  IN  AQUEOUS  SYSTEMS  BY 
MEMBRANE  LNLET  MASS  SPECTROMETRY, 

Imperial  Chemical  Industries  Ltd.,  Brixham  (Eng- 
land). Brixham  Lab. 

For  primary  bibliographic  entry  see  Field  5A 
W87-06761 


EXTRACTION  AND  DETERMINATION  BY 
GAS  CHROMATOGRAPHY  OF  S,S,S-TRI-N- 
BUTYL  PHOSPHOROTRLTHIOATE  (DEF)  FN 
FISH  AND  W  ATER, 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  5A 

W87-06789 


ALUMINUM  SPECIATION:  A  COMPARISON 
OF  FIVE  METHODS, 

Clemson  Univ.,  SC.  Dept.  of  Computer  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2K. 
W87-06800 


PREDICTION    OF    PH    ERRORS    IN    SOIL- 
WATER  EXTRACTORS  DUE  TO  DEGASSING, 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 
For   primary   bibliographic   entry   see   Field   2G. 

W87-06801 


SINGLE  COLUMN  ION  CHROMATOGRA- 
PHY: HI.  DETERMINATION  OF  ORTHO- 
PHOSPHATE  IN  SOJXS, 

California  Univ.,  Riverside.  Dept.  of  Soil  Science 

and  Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  2K. 

W87-06802 


SENSITIVE  COLORTMETRIC  METHOD  FOR 
THE  QUANTITATION  OF  SELENTTE  IN  SOD1 
SOLUTIONS  AND  NATURAL  W  ATERS, 

California  Univ.,  Riverside.  Dept.  of  Soil  Science 

and  Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-O6803 


AUTOMATED  TECHNIQUE  FOR  FLOW 
MEASUREMENTS  FROM  MARIOTTE  RESER- 
VOIRS, 

Geological  Survey,  Menlo  Park,  CA. 

J.  Constantz,  and  F.  Murphy. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  51,  No.  1,  p  252-254,  January-February  1987. 

3  fig,  6  ref. 

Descriptors:  'Measuring  instruments,  'Mariotte 
reservoirs,     'Automation,     'Flow     measurement. 
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Field  7— RESOURCES  DATA 


Group  7B — Data  Acquisition 

•Flowmeters,  Water  level,   Pressure,   Infiltration, 
Evaporation,  Performance  evaluation,  Monitoring. 

The  mariotte  reservoir  supplies  water  at  a  constant 
hydraulic  pressure  by  self-regulation  of  its  internal 
gas   pressure.    Automated   outflow   measurements 
from  mariotte  reservoirs  are  generally  difficult  be- 
cause of  the  reservoir's  self-regulation  mechanism. 
An  automated  flow  meter  specifically  designed  for 
use  with  mariotte  reservoirs  is  described.  The  flow 
meter  monitors  changes  in  the  mariotte  reservoir's 
gas  pressure  during  outflow  to  determine  changes 
in  the  reservoir's  water  level.  The  flow  measure- 
ment is  performed  by  attaching  a  pressure  trans- 
ducer to  the  top  of  a  mariotte  reservoir  and  moni- 
toring gas  pressure  changes  during  outflow  with  a 
programming  data  logger.  Using  a  simple  linear 
relation  between  reservoir  gas  pressure  and  water- 
level  changes  with  time,  the  data  logger  converts 
the  transducer  signal  into  outflow-flux  values.  To 
demonstrate  the  usefulness  of  the  new  technique, 
two  constant-head  experiments  are  described  that 
have  vastly  different  flux  ranges  and  time  dura- 
tions. The  first  experiment  was  a  1-h  infiltration 
run  in  which  infiltration  rates  dropped  from  0.6  to 
0.2  cm/min.  The  second  experiment  was  a  3-week 
evaporation  experiment  in  which  the  evaporation 
rate  ranged  from  1.0  to  3.0  cm/d.  Results  indicate 
that  the  automated  flow  measurement  technique 
performed  well  when  compared  to  a  manual  sight- 
tube  technique  for  flux  measurements;  the  differ- 
ence between  the  two  methods  was  never  more 
than  9%  for  the  infiltration  experiment  and  5%  for 
the  evaporation  experiment.  The  advantages  of  the 
new  technique  over  previously  available  automat- 
ed flow  measurement  techniques  include:  (i)  the 
ability  to  rapidly  record  a  large  range  of  fluxes 
without  restricting  outflow,  and  (ii)  the  ability  to 
accurately  average  the  pulsing  flow,  which  com- 
monly occurs  during  outflow  from  the  mariotte 
reservoir.  (Author's  abstract) 
W87-06809 


THREE-MINUTE  ANALYSIS  OF  CHLORIDE, 
NITRATE,  AND  SULFATE  BY  SINGLE 
COLUMN  ANION  CHROMATOGRAPHY, 

Hebrew    Univ.    of   Jerusalem    (Israel).    Seagram 

Centre  for  Soil  and  Water  Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-06810 


DESIGN  OF  AN  EFFECTIVE  MONITOR  WELL 
NETWORK, 

McLaren      Environmental      Engineering,      Inc., 

Rancho  Cordova,  CA. 

For  primary  bibliographic  entry  see  Field  7A. 

W87-06858 


W87-06890 

MOBILE  WELLHEAD  ANALYZER  FOR  THE 
DETERMINATION  OF  UNSTABLE  CON- 
STITUENTS IN  OIL-FIELD  WATERS, 

Fort  Detrick,  Frederick,  MD. 
S.  H.  Hoke,  and  A.  G.  Collins. 
IN:  Water  for  Subsurface  Injection,  Proceedings  of 
the  Second  Symposium  sponsored  by  the  ASTM 
Committee  D-19  on  Water,  Ft.  Lauderdale,  Flori- 
da, January  28-29,  1980.  1981.  p  34-48,  7  fig,  6  tab, 
10  ref. 

Descriptors:  'Measuring  instruments,  'Mobile  well 
head  analyzer,  'Water  analysis,  'Brines,  'Industri- 
al wastewater,  Pollutant  identification,  Oil  fields, 
Oil  industry,  Hydrogen  ion  concentration,  Con- 
ductivity, Carbon  dioxide,  Sulfides. 

A  brine  analyzer  was  designed  that  measures  pH, 
redox  potential  (Eh),  oxygen,  conductivity,  sulfide 
ion  (S(2-)),  HC03(-),  C03(2-),  and  carbon  dioxide 
in  oil  field  water  at  the  wellhead.  When  oil  field 
brine  samples  are  collected  in  the  field  and  trans- 
ported to  the  laboratory  for  analysis,  many  of  the 
unstable  constituents  change  in  concentration.  The 
amount  of  change  depends  on  the  sampling 
method,  sample  storage,  ambient  conditions,  and 
the  amounts  of  the  constituents  in  the  original 
sample.  Thus,  an  analysis  of  the  brine  at  the  well- 
head is  necessary  to  obtain  reliable  data.  (See  also 
W87-06888)  (Author's  abstract) 
W87-06892 

AQUATIC  MACROPHYTON  SAMPLING:  AN 
OVERVIEW, 

Breedlove  Associates,  Inc.,  Orlando,  FL. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-06900 

AQUATIC  MACROPHYTON  FIELD  COLLEC- 
TION METHODS  AND  LABORATORY  ANAL- 
YSES, 

Environmental  Protection  Agency,  Athens,  GA. 
For  primary  bibliographic  entry  see  Field  2H. 

W87-06902 

BIOSTATISTICAL  ASPECTS  OF  MACROPHY- 
TON SAMPLING, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-06903 


formed  by  scuba  divers,  and  the  harvestable  stand- 
ing crop  estimation  technique.  Factors  contribut- 
ing to  these  differences  probably  include  oper- 
ational and  handling  procedures  in  addition  to 
sampler  design  features,  such  as  size  and  shape  of 
the  sampler.  Plant  condition  factors,  such  as  struc- 
ture and  density,  are  also  assumed  to  influence  the 
measurements  obtained.  Based  on  the  limited  data 
available,  it  appears  that  there  may  be  systematic 
biases  associated  with  the  different  submersed 
aquatic  plant  biomass  estimation  techniques,  which 
could  invalidate  direct  comparisons  between  dif- 
ferent techniques.  It  is  therefore  recommended  that 
systematic  comparison  tests  be  conducted  to  evalu- 
ate and  document  the  various  submersed  aquatic 
plant  sampling  techniques.  These  tests  should  be 
conducted  at  sites  that  have  several  different  plant 
species,  plant  heights,  structure  and  density,  and 
different  substrate  types.(See  also  W87-06899) 
(Lantz-PTT) 
W 87-06905 


ELECTROCHEMICAL  HYDROGEN  PATCH 
PROBE  CORRELATED  TO  CORROSION 
RATE  IN  A  SLIGHTLY  SOUR  WATER  FLOOD, 

Petrolite  Instruments,  Houston,  TX. 
R.  Dexter. 

IN:  Water  for  Subsurface  Injection,  Proceedings  ot 
the  Second  Symposium  sponsored  by  the  ASTM 
Committee  D-19  on  Water,  Ft.  Lauderdale,  Flori- 
da, January  28-29,  1980.  1981.  p  15-22,  6  fig,  1  tab, 
3  ref. 

Descriptors:  'Measuring  instruments,  'Industrial 
water,  'Hydrogen  path  probe,  'Corrosion,  Water 
quality  control,  Hydrogen,  Monitoring,  Pipes,  Dif- 
fusion. 

An  externally  mounted  electrochemical  cell  was 
recently  developed  that  can  be  patched  onto  the 
outside  of  steel  pipes  and  vessels.  This  probe  moni- 
tors the  amount  of  hydrogen  diffusing  through  the 
steel  walls.  The  hydrogen  path  probe  (HPP)  was 
mounted  on  a  slightly  sour  water  flood  line  9.1440 
m  (30  ft)  upstream  of  a  corrosion  coupon  rack. 
Real  time  hydrogen  current  levels  are  compared  to 
weekly  weight  loss  corrosion  measurements  for  a 
period  of  six  months.  Areas  of  agreement  and 
disagreement  are  discussed  The  probe  data  indi- 
cated a  good  probability  that  the  high  corrosion 
excursions  of  May  and  June  are  due  to  an  oxygen 
incursion.  If  this  conclusion  is  correct,  then  the 
HPP  system  indicated  the  upset  in  April  one 
month  prior  to  the  corrosion  coupons.  (See  also 
W87-06888)  (Lantz-PTT) 


DEVELOPMENT  AND  USE  OF  THE  WATER- 
WAYS EXPERIMENT  STATION'S  HYDRAULI- 
CALLY  OPERATED  SUBMERSED  AQUATIC 
PLANT  SAMPLER, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
B.  M.  Sabol. 

IN:  Ecological  Assessment  of  Macrophyton:  Col- 
lection, Use,  and  Meaning  of  Data.  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
Fort  Lauderdale,  Florida,  January  15-16,  1983. 
1984.  p  46-57,  3  fig,  1  tab,  25  ref. 

Descriptors:  'Measuring  instruments,  'Samplers, 
'Design  criteria,  'Limnology,  'Hydraulic  machin- 
ery, 'Aquatic  plants,  'Sampling  devices,  Quantita- 
tive methods,  Biomass. 

A  quantitative  submersed  aquatic  plant  sampler 
that  can  rapidly  collect  plants  from  a  known  area 
at  any  depth  was  developed  for  the  U.S.  Army 
Engineer  Aquatic  Plant  Control  Research  Pro- 
gram. The  design  and  use  of  this  hydraulically 
operated  cylindrical  sampler  and  an  improved 
second  generation  square-shaped  sampler  are  dis- 
cussed. Quantitative  data  are  presented  that  com- 
pare these  samplers  to  each  other  and  to  other 
sampling  techniques  including  mechanical  harvest- 
ers. There  are  substantial  differences  between  sub- 
mersed aquatic  plant  standing  crop  and  biomass 
estimates  produced  by  the  different  sampling  tech- 
niques tested.  Greatest  differences  between  esti- 
mates were  observed  between  the  WES  cylindrical 
sampler  and  estimates  produced  by  the  WES 
square  sampler,  the  manual  clipping  technique  per- 


OSBORNE  SUBMERSED  AQUATIC  PLANT 
SAMPLER  FOR  OBTAINING  BIOMASS 
MEASUREMENTS, 

University  of  Central  Florida,  Orlando.  Dept.  of 
Biological  Sciences. 
J.  A.  Osborne. 

IN:  Ecological  Assessment  of  Macrophyton:  Col- 
lection, Use,  and  Meaning  of  Data.  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
Fort  Lauderdale,  Florida,  January  15-16,  1983. 
1984.  p  58-68,  8  fig,  2  tab,  9  ref. 

Descriptors:  'Aquatic  plants,  'Sampling  devices, 
'Biomass,  'Submerged  plants,  'Osborne  sampler, 
'Measuring  instruments,  'Limnology,  Water  col- 
umns, Seasonal  variation. 

The  Osborne  submersed  aquatic  plant  sampler  was 
designed  to  obtain  biomass  samples  from  the  water 
column  and  sediment  of  lakes  and  streams.  The 
sampler,  which  is  operated  by  winch  and  cable 
from  a  pontoon  boat,  is  easily  operated  to  obtain  a 
sufficient  number  of  samples  within  a  limited  time 
frame  (one  day)  for  applying  statistical  methods. 
Mean  biomass  estimates  (kilograms  per  meter 
squared),  percent  frequency  of  occurrence,  season- 
al biomass  trends,  and  seasonal  or  annual  mean 
biomass  distribution  of  submersed  aquatic  vegeta- 
tion can  be  calculated  from  data  collected  with  the 
sampler.  The  sampler  has  been  used  in  aquatic 
plant  studies  to  determine  the  distribution,  ecology, 
and  effect  of  control  methodologies  for  submersed 
plant  species.  Several  study  lakes  may  be  visited 
per  sampling  day  because  of  the  ease  of  transport- 
ing the  sampler.  (See  also  W87-06899)  (Author's 
abstract) 
W87-06906 

USE  OF  AERIAL  REMOTE  SENSING  IN 
QUANTIFYING  SUBMERSED  AQUATIC  MA- 
CROPHYTES, 

Tennessee  Valley  Authority,  Chattanooga.  Map- 
ping Services  Branch. 

D.  S.  Andrews,  D.  H.  Webb,  and  A.  L.  Bates. 
IN:  Ecological  Assessment  of  Macrophyton:  Col- 
lection Use,  and  Meaning  of  Data.  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
Fort  Lauderdale,  Florida,  January  15-16,  1983. 
1984.  p  92-99,  1  fig,  1  tab,  19  ref. 

Descriptors:  'Remote  sensing,  'Mapping,  'Aerial 
photography,  'Aquatic  plants,  'Macrophytes, 
•Limnology,  'Tennessee  Valley  Authority,  Reser- 
voirs. 

Aerial  photographs  of  several  Tennessee  Valley 
Authority  (TVA)  reservoirs  are  taken  each  year  to 
determine  acreages  of  the  dominant  species  of  sub- 
mersed aquatic  macrophytes.  Described  here  are 
methods  used  in  obtaining  and  interpreting  the 
photographs.  For  operational  work,  the  TVA  uses 
large-scale  color  photographic  prints  made  from  a 
color-negative  film.  Although  more  expensive  than 
black-and-white  (BW)  film,  the  color  film  allows 
better  discrimination  of  submersed  species  of 
aquatic  plants.  While  false-color  (color-infrared) 
film  has  been  widely  used  for  mapping  and  moni- 
toring emergent  and  wetland  plant  communities,  it 
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is  less  desirable  than  true-color  film  for  delineating 
and  mapping  submersed  plants.  Scales  of  1:7,200 
and  1:12,000  are  commonly  used  and  provide  the 
detail  and  resolution  needed  for  accurate  photoin- 
terpretation  of  several  submersed  macrophyte  spe- 
cies. The  TVA  is  also  experimenting  with  an  air- 
borne thermal  line  scanner  for  mapping  aquatic 
plants.  The  imagery  from  the  system  can  in  some 
cases  be  used  to  delineate  the  limits  of  colonies  of 
Eurasian  water  milfoil  according  to  differencesin 
surface  water  temperatures.  (See  also  W87-06899) 
(Author's  abstract) 
W87-O6910 


USE  OF  SMALL-FORMAT  AERIAL  PHOTOG- 
RAPHY IN  AQUATIC  MACROPHYTON  SAM- 
PLING, 

Breedlove  Associates,  Inc.,  Orlando,  FL. 
B.  W.  Breedlove,  and  W.  M.  Dennis. 
IN:  Ecological  Assessment  of  Macrophyton:  Col- 
lection, Use,  and  Meaning  of  Data.  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
Fort  Lauderdale,  Florida,  January  15-16,  1983. 
1984.  p  100-1 11,  4  tab.  Href. 

Descriptors:  *Remote  sensing,  "Limnology, 
•Aerial  photography,  *Aquatic  plants,  "Macro- 
phytes,  *Sampling,  Photography,  Plant  popula- 
tions, Water  quality,  Species  composition. 

Standard  35-  and  70-mm  low  altitude  aerial  pho- 
tography provides  a  low  cost,  effective  means  for 
sampling  aquatic  macrophyte  communities.  Both 
color  and  color  infrared  (OR)  film  have  been  used 
successfully.  A  haze  filter  should  be  used  with 
color  film,  and  a  Wratten  12  or  15  filter  should  be 
used  with  color  infrared.  Adequate  water  penetra- 
tion is  provided  by  color  film  in  waters  with  high 
turbidity  and  suspended  matter  while  CIR  film 
may  be  preferable  in  low  turbidity  waters.  Ground 
coverage  tables  provide  scale  and  areal  coverage 
in  tabular  form  at  various  altitudes,  focal  lengths, 
and  appropriate  time  intervals  to  ensure  60% 
stereo  overlap.  Various  cameras  and  lens  combina- 
tions can  be  used;  however,  a  28-mm  lens  with  the 
35-mm  single-lens  reflex  (SLR)  camera  and  a  40- 
or  80-mm  lens  with  a  70-mm  camera  have  proven 
very  effective  and  allow  maximum  areal  coverage 
at  lower  altitudes.  This  flexibility  allows  photo 
missions  to  be  flown  below  cloud  bases  in  less  than 
optimum  conditions  while  still  obtaining  good 
quality  photography.  When  combined  with  appro- 
priate ground  surveys  and  knowledgeable  photoin- 
terpretation,  small-format  photography  can  pro- 
vide detailed  documentation  of  the  areal  extent  of 
macrophyte  communities  and,  in  many  instances, 
of  species  composition  as  well.  (See  also  W87- 
06899)  (Author's  abstract) 
W87-06911 


FRAMEWORK  FOR  THE  COMPLEMENTARY 
USE  OF  MATHEMATICAL  MODELS  AND  MI- 
CROCOSMS IN  ENVIRONMENT  ASSESS- 
MENT, 

Tetra  Tech,  Inc.,  Lafayette,  CA. 

For  primary  bibliographic  entry  see  Field  7C. 

W87-06926 


MANUAL  OF  ANALYTICAL  METHODS  FOR 
WASTEWATERS  (OIL  SHALE  RETORT 
WATERS). 

California   Univ.,    Berkeley.    Lawrence    Berkeley 

Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-06929 


SEPARATION  OF  AMMONIA  FROM  ORGAN- 
IC NITROGEN  USING  TUBULAR  MICROPOR- 
OUS  POLYTETRAFLUOROETHENE  MEM- 
BRANES: NONOSMOTIC  DISSOLVED-GAS 
DIALYSIS, 

California  Univ.,  Berkeley.  Lawrence  Berkeley 
Lab. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-06931 


COUPLED     WITH     COULOMETRIC     TITRA- 
TION, 

California    Univ.,    Berkeley.    Lawrence    Berkeley 

Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-06932 


NITROGEN:  KJELDAHL  AND  COMBUSTION/ 
CHEMILUMINESCENCE, 

California    Univ.,    Berkeley.    Lawrence    Berkeley 

For  primary  bibliographic  entry  see  Field  5A. 
W87-06934 


CHEMICAL  OXYGEN  DEMAND  (COD):  COL- 
ORIMETRIC  AND  TITRIMETRIC  QUANTITA- 
TION, 

California    Univ.,    Berkeley.    Lawrence    Berkeley 

Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-06935 


MICROBIAL  BIOMASS:  QUANTITATION  AS 
PROTEIN, 

California    Univ.,    Berkeley.    Lawrence    Berkeley 

Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-06936 


POTENTIAL  USE  OF  GPR  IN  ASSESSING 
GROUNDWATER  POLLUTION  IN  PARTIAL- 
LY AND  FULLY  SATURATED  SOILS, 

Drexel  Univ.,  Philadelphia,  PA.  Dept.  of  Civil 
Engineering. 

J.  J.  Bowders,  R.  M.  Koerner,  and  A.  E.  Lord. 
IN:  Role  of  the  Unsaturated  Zone  in  Radioactive 
and  Hazardous  Waste  Disposal,  Ann  Arbor  Sci- 
ence Publishers,  Ann  Arbor,  Michigan.  1983  p 
179-194,  8  fig,  1  tab,  17  ref.  EPA  Cooperative 
agreement  CR-804763. 

Descriptors:  *Ground  probing  radar,  *Remote 
sensing,  "Groundwater  quality,  "Saturated  soils, 
"Groundwater  pollution,  Water  quality  control, 
Radar,  Electromagnetic  waves,  Geohydrology, 
Pore  water,  Soil  water. 

Electromagnetic  (EM)  methods  have  been  used  to 
probe  subsurface  soil  and  rock  materials  since  the 
1920's.  Most  of  this  activity  has  been  by  mining 
geologists  and  engineers  and  has  centered  about 
prospecting  for  minerals  and  other  natural  re- 
sources. These  efforts  are  generally  associated  with 
searches  over  large  distances  and  to  great  depths 
(on  the  order  of  hundreds  of  meters).  Geotechnical 
and  environmental  engineers,  on  the  other  hand, 
have  need  to  investigate  subsurface  details  over 
limited  distances  and  at  shallow  depths  (on  the 
order  of  a  few  meters).  This  paper  concentrates  on 
the  technique  utilizing  pulsed  radio  frequency 
waves,  commonly  called  Ground  Penetrating 
Radar  or  Ground  Probing  Radar  (GPR).  On  a 
qualitative  basis  it  is  seen  that  high  salt  concentra- 
tions in  soil  pore  fluid  significantly  attenuates  GPR 
signals.  Furthermore,  this  attenuation,  as  evi- 
denced by  the  lightness  of  the  GPR  traces,  in- 
creases with  increasing  degrees  of  saturation.  In  an 
attempt  to  quantify  the  process,  the  bands  between 
the  soils'  surface  and  the  bottom  of  the  box  were 
counted  and  plotted.  The  bands  which  are  due  to 
the  transmitted  pulses  and  their  reflections,  might 
be  a  tool  which  can  be  used  to  determine  the 
presence  of  high  ion  content  pollutants  in  soil  pore 
water  at  various  degrees  of  saturation  including  the 
fully  saturated  case.  Such  a  sweeping  statement, 
however,  must  be  further  explored  beyond  the 
limits  of  this  feasibility  study.  (See  also  W87- 16947) 
(Lantz-PTT) 
W87-06959 


CARBON      ANALYSIS:      UV-PEROXYDISUL- 
FATE  OR  HIGH-TEMPERATURE  OXIDATION 


EVALUATION  OF  A  TEFLON  HELIX  LIQUID- 
LIQUID  EXTRACTOR  FOR  CONCENTRA- 
TION OF  TRACE  ORGANICS  FROM  WATER 
INTO  METHYLENE  CHLORIDE, 

Drexel   Univ.,    Philadelphia,    PA.    Environmental 

Studies  Inst. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-07053 


Data  Acquisition — Group  7B 

MIXING  CUP  AND  THROUGH-THE-WALL 
MEASUREMENTS  IN  FIELD-SCALE  TRACER 
TESTS  AND  THEIR  RELATED  SCALES  OF 
AVERAGING, 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-07067 


DEVELOPMENT  OF  A  TOTAL  SUSPENDED 
SOLIDS  STANDARD, 

International  Paper  Co.,  Mobile,  AL.  Erling  Riis 

Research  Center. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-07102 


DYNAMICS  OF  PARTIAL  ANAEROBIOSIS, 
DENITRIFICATION,  AND  WATER  IN  A  SOIL 
AGGREGATE:  EXPERIMENTAL, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Theoretical  Production  Ecology. 

For   primary   bibliographic   entry   see   Field   2G 

W87-07137 


DEVICE  FOR  SAMPLING  THE  MUD-WATER 
INTERFACE  IN  EUTROPHIC  LAKES  AND 
BOGS  FOR  RESIDUE  ANALYSIS, 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 
Dept.  of  Biological  Sciences. 
M.  Noble,  P.  C.  Oloffs,  R.  So,  J.  Yee,  and  F.  Yuen. 
Journal  of  Environmental  Science  and  Health 
JPFCD2,  Vol.  21,  No.  5,  p  359-373,  October  1986. 
3  fig,  8  ref. 

Descriptors:  "Sampling  devices,  "Sediment-water 
interfaces,  "Water  quality,  "Pollutant  identifica- 
tion, "Measuring  instruments,  "Sediment  sampler, 
"Pesticides,  Ponds,  Eutrophic  Lakes,  Water  pollu- 
tion sources. 

A  tubular  device  was  developed  making  it  possible 
to  obtain  layered  samples  of  loosely  aggregated, 
flocculant  material  from  bogs  or  eutrophic  lakes. 
The  samples  are  up  to  50  cm  long  and  15  cm  in 
diameter.  The  sampler  is  free  from  protruberances 
and  intact,  layered  samples  can  be  obtained.  The 
tubular  part  of  the  sampler  is  about  85  cm  long,  the 
walls  of  the  lower  25-cm  portion  harboring  a  pneu- 
matic closing  mechanism  which  is  controlled  from 
above  the  water  surface.  An  extendible  handle  for 
manipulating  the  sampler  and  for  guiding  it  into 
place  is  fastened  to  the  upper  end  of  the  sampling 
tube.  The  performance  and  the  operation  of  the 
sampler  in  the  field  are  described.  (Author's  ab- 
stract) 
W87-07138 


UV-EXTINCTIONS  OF  AQUATIC  HUMIC 
ACIDS:  ITS  DEPENDENCE  ON  THE  ELEMEN- 
TAL COMPOSITION, 

Gesamthochschule   Essen  (Germany,   F.R.).   Inst, 
fuer  Physikalische  und  Theoretische  Chemie. 
For  primary  bibliographic  entry  see  Field  2K. 

W87-07144 


PREPLANTING  SOIL  MOISTURE  USING  PAS- 
SIVE MICROWAVE  SENSORS, 

Agricultural  Research  Service,  Beltsville,  MD. 
Hydrology  Lab. 

T.  J.  Jackson,  M.  E.  Hawley,  and  P.  E.  O'Neill. 
Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
1,  p   11-19,  February   1987.  6  fig,   1   tab,    14  ref. 

Descriptors:  "Soil  water,  "Microwave  sensors, 
"Measuring  instruments,  "Planting  management, 
Texas,  Crop  yield,  Irrigation  efficiency,  Root  zone, 
Remote  sensing,  Model  studies,  Mapping,  Irriga- 
tion, Agriculture. 

Accurate  assessment  of  preplanting  soil  moisture 
conditions  is  necessary  for  good  agricultural  man- 
agement, and  can  have  a  significant  influence  on 
crop  yield  in  the  Texas  Panhandle  region.  The 
Texas  High  Plains  Underground  Water  Conserva- 
tion District  invests  considerable  time  and  money 
in  developing  a  soil  moisture  deficit  map  each  year 
in  the  hopes  of  achieving  optimal  use  of  irrigation 
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water.  Microwave  sensors  are  responsive  to  sur- 
face soil  moisture  and,  if  used  in  this  application, 
can  provide  timely  and  detailed  information  on 
root  zone  soil  moisture.  For  this  reason,  an  experi- 
ment was  conducted  in  1984  to  evaluate  the  poten- 
tial of  aircraft-mounted  passive  microwave  sensors. 
Microwave  radiometer  data  were  collected  over  a 
2700  sq  km  area  near  Lubbock,  Texas,  with  a 
processed  resolution  of  0.32  sq  km.  These  data 
were  ground  registered  and  converted  to  estimates 
of  soil  moisture  using  an  appropriate  model  and 
land  cover  and  soil  texture  information.  Analyses 
indicate  that  the  system  provides  an  efficient  means 
for  mapping  variations  in  soil  moisture  over  large 
areas.  (Author's  abstract) 
W87-07176 


COMPARISON  OF  TWO  METHODS  FOR  DE- 
TERMINING COPPER  PARTITIONING  IN 
OXIDIZED  SEDIMENTS, 

Geological  Survey,  Menlo  Park,  CA. 

S.  N.  Luoma. 

Marine  Chemistry  MRCHBD,  Vol.  20,  No.   1,  p 

45-59,  October  1986.  4  fig,  1  tab,  29  ref,  2  append. 

Descriptors:  "Model  studies,  *Copper,  'Oxidized 
sediments,  "Comparison  studies,  Prediction,  Ex- 
traction, Distribution,  Sediments,  Heavy  metals, 
Estuaries,  Estimating. 

Model  estimations  of  the  proportion  of  Cu  in  oxi- 
dized sediments  associated  with  extractable  organ- 
ic materials  show  some  agreement  with  the  pro- 
portion of  Cu  extracted  from  those  sediments  with 
ammonium  hydroxide.  Data  were  from  17  estuaries 
of  widely  differing  sediment  chemistry.  The  mod- 
elling and  extraction  methods  agreed  best  where 
concentrations  of  organic  materials  were  either  in 
very  high  concentrations,  relative  to  other  sedi- 
ment components,  or  in  very  low  concentrations. 
In  the  range  of  component  concentrations  where 
the    model    predicted    Cu    should    be   distributed 
among  a  variety  of  components,   agreement  be- 
tween the  methods  was  poor.   Both  approaches 
indicated  that  Cu  was  predominantly  partitioned  to 
organic  materials  in  some  sediments,  and  predomi- 
nantly   partitioned    to    other    components    (most 
probably   iron   oxides  and   manganese  oxides)   in 
other  sediments,  and  that  these  differences  were 
related  to  the  relative  abundances  of  the  specific 
components  in  the  sediment.  Although  the  results 
of  the  two  methods  of  estimating  Cu  partitioning 
to  organics  correlated  significantly  among  23  sta- 
tions from  the  17  estuaries,  the  variability  in  the 
relationship    suggested    refinement    of   parameter 
values  and  verification  of  some  important  assump- 
tions were  essential  to  the  further  development  of  a 
reasonable  model.  (Author's  abstract) 
W87-07215 

DETERMINATION  OF  ALKALINITIES  OF  ES- 
TUARINE  WATERS  BY  A  TWO-POINT  PO- 
TENTIOMETRIC  TITRATION, 

Liverpool  Univ.  (England).  Dept.  of  Oceanogra- 
phy. 

C  M.  G.  Van  Den  Berg,  and  H.  Rogers. 
Marine  Chemistry  MRCHBD,  Vol.  20,  No.  3,  p 
219-226,  January  1987.  1  fig,  2  tab,  13  ref. 

Descriptors:  *Potentiometric  titration,  "Analytical 
methods,  "Alkalinity,  "Coastal  waters,  Seawater, 
Titration,  Electrodes,  Calibrations,  Hydrogen  ion 
concentration,   Measuring   instruments,    Estuaries. 

Gran  plots  of  titrations  of  seawater  with  acid  are 
straight  lines  after  protonation  of  all  weak  acids 
when  ion-pairing  is  taken  into  account.  This  prop- 
erty is  used  to  calibrate  the  pH  electrode  and  to 
determine  the  endpoint  of  what  is  essentially  a 
two-point  alkalinity  titration  of  the  sample.  First 
the  initial  sample  pH  is  measured;  then  a  standard 
addition  of  acid  is  made  giving  a  pH  near  3.2  (pH 
sub  1)-  a  further  acid  addition  is  made  giving  a  pH 
near  2  (pH  sub  2).  The  slope  of  the  electrode 
response  and  the  total  alkalinity  are  calculated 
from  pH  sub  2  and  pH  sub  1.  The  advantages  of 
this  method  are  that  no  separate  calibrations  are 
necessary;  no  corrections  for  variations  in  activity 
coefficients  are  needed  because  pH  values  are  ob- 
tained on  the  seawater  pH  scale;  and  the  instru- 
ments used  for  the  determinations  are  very  simple. 


The  standard  deviation  of  the  alkalinity  determina- 
tion of  seawater  by  the  proposed  technique  was  + 
or  -  0.10%.  (Author's  abstract) 
W87-07220 

PICOMOLAR  MERCURY  MEASUREMENTS 
IN  SEAWATER  AND  OTHER  MATERIALS 
USING  STANNOUS  CHLORIDE  REDUCTION 
AND  TWO-STAGE  GOLD  AMALGAMATION 
WITH  GAS  PHASE  DETECTION, 
Connecticut  Univ.,  Groton.  Marine  Sciences  Inst. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-07221 

PREDICTING  IONIC  STRENGTH  FROM  SPE- 
CIFIC CONDUCTANCE  IN  AQUEOUS  SOIL 
SOLUTIONS, 

Punjab  Agricultural  Univ.,  Ludhiana  (India). 
For  primary  bibliographic  entry  see  Field  2K. 

W87-07222 

GROUNDWATER  MONITORING  SYSTEMS  - 
ONLY  AS  GOOD  AS  THE  WEAKEST  LINK, 

ERM-Midwest,  Inc.,  Columbus,  OH. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-07253 

POWER  PLANT  INSTRUMENTATION  FOR 
MEASUREMENT  OF  HIGH-PURITY  WATER 
QUALITY.  ,     „._ 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 

A  Symposium  Sponsored  by  ASTM  Committee 
D-19  on  Water  ,  ASTM,  Milwaukee,  Wisconsin, 
June  9-10,  1980.  ASTM  Special  Technical  Publica- 
tion No.  742,  1981.  235  p.  Edited  by  R.  W.  Lane 
and  Gerard  Otten. 

•Descriptors:  "Instrumentation,  "Symposium, 
"Water  quality  control,  "Measuring  instruments, 
"Powerplants,  "Industrial  water,  Monitoring,  Eco- 
nomic aspects,  Ion  chromatography,  Spectrome- 
try, Electrodes,  Conductivity,  Gravimetry. 

This  book  is  based  on  a  symposium  which  was 
organized   to  present  the   need   for  power  plant 
instrumentation  in  the  measurement  of  high-purity 
water  quality  and  to  disclose  the  latest  develop- 
ments in  this  instrumentation.  Present  water  treat- 
ment techniques  in  high-pressure  electric   utility 
plants  are  complex,  and  monitoring  the  water  qual- 
ity assumes  a  very  important  role  in  ensuring  con- 
tinuous  and   efficient   operation   of  these   power 
plants.  Proper  and  efficient  monitoring  of  water 
quality  is  necessary  to  avoid  expensive  plant  out- 
ages (at  reported  costs  of  $1,000,000  per  day)  that 
can  occur  if  the  plant  chemistry  is  allowed  to  vary 
from   specified   limits,   possibly   because   of  inad- 
equate instrumentation.  The  papers  in  this  book 
disclose  the  problems  involved  in  monitoring  the 
water  quality  of  high-purity  water  and  provide 
information  on  new  instrumentation  and  the  refine- 
ments that  have  been  developed.  The  information 
contained  here  should  be  helpful  to  engineers  de- 
signing  the   instrumentation   for   new   plants,   for 
those  charged  with  the  responsibility  of  updating 
instrumentation  for  plants  that  do  not  have  ade- 
quate monitoring  of  water  quality  to  ensure  unin- 
terrupted and  economical  maintenance-free  oper- 
ation. Since  as  many  as  seven  or  more  different 
general   methods   of  measurement   are   described 
here,  a  full  picture  of  the  available  instrumentation 
has  been  provided.  Techniques  employing  various 
methods  of  measurement,  such  as  ion  chromatogra- 
phy, atomic  absorption  spectrometry,  specific-ion 
electrodes,  ion-exchange  columns,  electrical  con- 
ductivity, a  gravimetric  method,  and  differential 
pulse  polarography,  are  covered.  Discussions  on 
methods  of  sampling,  desired  points  of  sampling, 
and   other  details  are   included.   (See   also   W87- 
07280  thru  W87-07299)  (Lantz-PTT) 
W87-07279 

MONITORING      POWER      PLANT      WATER 
CHEMISTRY, 

Babcock  and  Wilcox  Co.,  Alliance,  OH.  Alliance 
Research  Center. 
F.  J.  Pocock. 


IN:  Power  Plant  Instrumentation  for  Measurement 
of  High-Purity  Water  Quality,  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
ASTM,  Milwaukee,  Wisconsin,  June  9-10,  1980. 
ASTM  Special  Technical  Publication  No.  742, 
1981  p  8-10. 

Descriptors:  "Powerplants,  "Water  quality  control, 
"Water  analysis,  "Measuring  instruments,  Chemi- 
cal analysis,  Dissolved  oxygen,  Hydrazine,  Hydro- 
gen ion  concentration,  Conductivity,  Chromatog- 
raphy. 

The  principle  objective  of  cycle  water  condition- 
ing in  power  plants  is  the  maintenance  and  repair 
of  the  protective  oxide  film  on  the  water  side 
material  surfaces  of  cycle  components,  water 
piping,  and  steam  piping.  An  equally  important 
objective  is  the  prevention  of  damaging  or  efficien- 
cy-reducing accumulation  of  deposits  on  the 
energy  conversion  surfaces.  To  accomplish  this  job 
of  corrosion  and  deposition  prevention,  it  is  in- 
creasingly necessary  to  have  full-time  and  real-time 
monitoring  of  trace  cations,  anions,  and  dissolved 
gases  that  may  contaminate  the  high-purity  water 
along  with  the  monitoring  and  control  of  protec- 
tive oxide  film-preserving  chemical  additives. 
Power  plant  water  chemistry  monitoring  instru- 
ments to  do  this  are  reaching  a  high  state  of 
development,  but  much  still  needs  to  be  done  to 
improve  their  measurement  precision  and  reliabil- 
ity. Currently  and  commonly  applied  monitoring 
instruments  include  dissolved  oxygen,  hydrazine, 
dissolved  hydrogen,  pH,  specific  and  cation  con- 
ductivity, selective-ion  electrodes  (usually  sodium), 
automatic  flame  photometers,  turbidimeters,  ion 
chromatographs,  continuous  membrane  tape  ana- 
lyzers, continuous  evaporators,  and  colorimetric 
analyzers  (principally  for  silica).  There  have  been 
many  attempts  at  effective,  continuous  monitoring 
of  corrosion  product  transport.  The  instruments 
used  have  included  membrane  filter  tape  analyzers 
and  parts-per-billion  turbidimeters.  (See  also  W87- 
07279)  (Lantz-PTT) 
W87-07280 


CRITICAL  OVERVIEW  OF  POWER  STATION 
SAMPLING  AND  ANALYSIS  OF  WATER  AND 
STEAM, 

Westinghouse  Electric  Corp.,  Philadelphia,  PA. 
O.  Jonas. 

IN:  Power  Plant  Instrumentation  for  Measurement 
of  High-Purity  Water  Quality,  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
ASTM,  Milwaukee,  Wisconsin,  June  9-10,  1980. 
ASTM  Special  Technical  Publication  No.  742, 
1981.  p  11-23,  3  fig,  2  tab,  8  ref. 

Descriptors:  "Powerplants,  "Water  quality  control, 
"Water  analysis,  "Steam,  Sampling,  Corrosion,  Or- 
ganic compounds,  Electrical  equipment. 

Because  of  the  potential  deleterious  effects  of  im- 
purities in  water  and  steam,  the  current  sampling 
and  analytical  practices  are  being  critically  evalu- 
ated and  methods  and  utilization  of  analytical  data 
are  being  improved.  To  control  the  corrosion  and 
efficiency  loss,  particularly  in  turbines,  once- 
through  boilers,  reactors,  and  nuclear  steam  gen- 
erators, low  parts-per-billion  levels  of  impurities 
are  being  sampled  and  analyzed.  The  critical  areas 
reviewed  in  this  presentation  are  sampling,  grab 
sample,  continuous,  and  in  situ  analysis;  analysis  of 
organics;  and  utilization  of  the  data  for  system 
control  and  corrosion  prediction.  Certain  improve- 
ments and  refinements  in  all  these  areas  are  dis- 
cussed. (See  also  W87-07279)  (Author's  abstract) 
W87-07281 

CONSULTING  ENGINEER'S  ROLE  IN  POWER 
PLANT  INSTRUMENTATION  FOR  MEASURE- 
MENT OF  HIGH-PURITY  WATER  QUALITY, 

Black  and  Veatch,  Kansas  City,  MO. 
T.  C.  Hoppe. 

IN-  Power  Plant  Instrumentation  for  Measurement 
of  High-Purity  Water  Quality,  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
ASTM,  Milwaukee,  Wisconsin,  June  9-10,  1980. 
ASTM  Special  Technical  Publication  No.  742, 
1981.  p  24-29. 
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Descriptors:  'Water  quality  control,  'Measuring 
instruments,  'Powerplants,  'Industrial  water,  Hy- 
draulic machinery,  Turbines,  Engineers. 

The  reassessment  of  high-purity  water  is  a  never- 
ending  process.  Although  the  best  available  instru- 
mentation is  used,  it  is  not  always  good  enough 
when  component  failures  are  attributed  to  infinites- 
imal impurities  in  the  water.  Design  engineers  are 
facing  a  dilemma  in  specifying  power  plant  instru- 
mentation for  measurement  of  high-purity  water, 
granting  that  part-per-billion  or  part-per-trillion 
levels  of  supposed  contaminants  can  be  measured. 
The  design  engineer  has  to  provide  such  instru- 
mentation as  a  concession  to  measuring  the  criteria 
imposed  by  the  turbine  supplier.  The  problem  are: 
(1)  how  to  approach  water  conditioning  if  it  is 
conjectured  that  part-per-trillion  levels  of  contami- 
nation in  the  cycle  are  responsible  for  stress-corro- 
sion cracking  of  low-pressure  turbine  blades;  (2) 
what  the  next  step  is  to  be  in  improving  condensate 
polishing  when  the  effluent  sodium  quality  is  only 
0.1  ppb;  and  (3)  is  high-pressure  steam  to  be  pol- 
ished to  protect  the  turbine,  and  how  can  it  be 
done  economically.  Variable  pressure  operation 
may  reduce  some  of  the  station's  generating  capa- 
bility but  at  the  same  time  minimize  potential 
water-related  outages.  If  supercritical  operation 
produces  more  outages,  then  another  dilemma 
arises  concerning  the  comparative  economics  of 
operating  subcritically.  Much  more  needs  to  be 
learned  about  the  cycle  materials  of  construction  in 
relation  to  the  effect  of  parts-per-trillion  contami- 
nation levels  instead  of  depending  on  better  instru- 
mentation to  measure  those  levels.  (See  also  W87- 
07279)  (Lantz-PTT) 
W87-07282 


POWER  PLANT  INSTRUMENTATION  FOR 
MEASUREMENT  OF  HIGH-PURITY  WATER 
QUALITY, 

Ontario  Hydro  Research  Lab.,  Toronto. 
J.  Brown. 

IN:  Power  Plant  Instrumentation  for  Measurement 
of  High-Purity  Water  Quality,  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
ASTM,  Milwaukee,  Wisconsin,  June  9-10,  1980. 
ASTM  Special  Technical  Publication  No.  742, 
1981.  p  30-33. 

Descriptors:  'Powerplants,  'Water  quality  control, 
•Measuring  instruments,  'Ontario,  'Toronto, 
•Cooling  water,  Grab  samplers,  Sampling,  Ion 
chromatography,  Corrosion  control. 

Work  undertaken  by  Ontario  Hydro,  Toronto,  to 
determine  levels  of  feedwater  impurities,  including 
corrosion  products  and  condenser  cooling  water  in 
leakage  contaminants,  is  reviewed.  Corrosion 
product  measurement  using  a  grab  method  gave 
some  useful  data  but  was  found  to  be  too  labor- 
intensive.  Continuous  analysis  of  corrosion  prod- 
ucts, in  conjunction  with  a  valveless  capillary  sam- 
pler, is  now  being  evaluated  as  a  method.  Ion 
chromatography  appears  to  be  a  promising  tech- 
nique to  determine  anions  in  feedwater.  Tests  to 
adapt  such  an  instrument  for  continuous  analysis 
are  planned.  (See  also  W87-07279)  (Author's  ab- 
stract) 
W87-07283 


STATUS  OF  CONTINUOUS  MONITORING  IN 
CENTRAL  STATIONS, 

Calgon  Corp.,  Pittsburgh,  PA. 
D.  E.  Noll. 

IN:  Power  Plant  Instrumentation  for  Measurement 
of  High-Purity  Water  Quality,  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
ASTM,  Milwaukee,  Wisconsin,  June  9-10,  1980. 
ASTM  Special  Technical  Publication  No.  742, 
1981.  p  37-48,  2  fig,  1  tab,  Href. 

Descriptors:  'Monitoring,  'Water  quality  control, 
Powerplants,     'Measuring    instruments,     Steam, 
Feedwater,  Boiler  water. 

The  high  level  of  sophistication  required  for  the 
continuous  monitoring  of  water  quality  in  central 
stations  follows  from  the  need  to  produce  ultra- 
pure  steam.  Although  there  may  not  be  agreement 
on  the  precise  levels  of  contamination   that  are 


tolerable  in  steam,  there  is  concensus  that  the 
levels  are  extremely  low  -  so  low,  in  fact,  that  it  is 
questionable  whether  commercially  available  in- 
strumentation has  been  adequate  for  the  job.  Once 
the  steam  requirements  are  established,  the  specifi- 
cations for  boiler  water  and  feedwater  follow  in 
order.  This  paper  outlines  several  monitoring 
schemes  for  the  complete  utility  plant  cycle  which 
employ  the  best  monitoring  equipment  currently 
available  and  discusses  some  of  the  reasons  that 
improved  instrumentation  is  required.  Because  of 
the  susceptibility  of  turbine  alloys  to  stress-corro- 
sion cracking  and  corrosion  fatigue,  the  monitoring 
of  steam  for  very  low  levels  of  contaminants  is 
mandatory.  Drum-type  boilers  operating  on  essen- 
tially pure  water  must  be  monitored  with  equal 
care  because  contaminants  may  cause  wide  swings 
in  pH  which  lead  to  boiler  tube  corrosion.  As 
condenser  leaks  are  the  most  common  source  of 
contamination,  selection  of  a  monitoring  scheme 
that  will  detect  even  minute  condenser  leaks  is 
essential.  Nearly  instantaneous  recognition  of  con- 
tamination is  required  because  failure  can  be  swift 
and  catastrophic.  Monitoring  must,  therefore,  be 
continuous.  (See  also  W87-07279)  (Lantz-PTT) 
W87-07284 


POWER  PLANT  WATER  QUALITY  INSTRU- 
MENTATION: A  GUIDELINE  FOR  OPER- 
ATION, CALIBRATION,  AND  MAINTE- 
NANCE, 

Selby  and  Associates,  Chicago,  IL. 
K.  A.  Selby. 

IN:  Power  Plant  Instrumentation  for  Measurement 
of  High-Purity  Water  Quality,  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
ASTM,  Milwaukee,  Wisconsin,  June  9-10,  1980. 
ASTM  Special  Technical  Publication  No.  742, 
1981.  p  49-54,  1  tab. 

Descriptors:  'Water  quality  control,  'Powerplants, 
'Measuring  instruments,  Maintenance,  Calibra- 
tions, Chemical  analysis. 

Experience  in  operating  power  plants  has  shown 
that  water  quality  instrumentation  should  be  oper- 
ated, maintained,  and  calibrated  by  personnel  di- 
rectly responsible  for  plant  chemistry  functions.  In 
this  way  a  clear  line  of  responsibility  exists  for  the 
information  produced  by  such  equipment.  The  per- 
sonnel assigned  to  the  water  quality  instrumenta- 
tion should  have  an  education  level  equivalent  to  2 
years  of  college  chemistry  and  additional  training 
that  will  acquaint  them  with  overall  power  plant 
operations.  All  instrumentation  must  receive  daily 
attention.  Routine  maintenance  and  calibration 
procedures  must  be  performed  according  to  a  set 
schedule  to  maintain  consistency  of  operation.  (See 
also  W87-07279)  (Lantz-PTT) 
W87-07285 


PROGRAM  FOR  STEAM  PURITY  MONITOR- 
ING: 1.  INSTRUMENTATION  AND  SAM- 
PLING, 

Westinghouse  Research  and  Development  Center, 

Pittsburgh,  PA. 

D.  F.  Pensenstadler,  S.  H.  Peterson,  J.  C.  Bellows, 

and  W.  M.  Hickam. 

IN:  Power  Plant  Instrumentation  for  Measurement 

of   High-Purity    Water    Quality,    A    Symposium 

Sponsored  by  ASTM  Committee  D-19  on  Water, 

ASTM,  Milwaukee,  Wisconsin,  June  9-10,    1980. 

ASTM    Special   Technical    Publication    No.    742, 

1988.  p  55-70,  11  fig,  1  tab,  3  ref. 

Descriptors:  'Monitoring,  'Water  quality  control, 
'Measuring  instruments,  'Sampling,  'Steam,  Grab 
samples,  Dissolved  oxygen,  Chlorides,  Ion  chro- 
matography. Conductivity. 

For  the  past  3  years  the  Westinghouse  Electric 
Corp.  has  conducted  a  major  program  of  instru- 
ment selection  and  development  and  sample  analy- 
sis to  monitor  the  steam  turbine  chemical  environ- 
ment and  to  determine  the  source  of  corrodant 
species  that  contribute  to  turbine  blade  corrosion. 
This  paper  describes  the  development  and  applica- 
tion of  a  continuous  on-line  analyzer:  a  grab  sample 
analysis  program,  utilizing  state-of-the-art  ion 
chromatography,  to  measure  steam  impurity  con- 
centration   at    various    locations    throughout    the 
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steam-water  cycle;  and  the  combination  of  these 
techniques,  in  the  form  of  a  total  plant  survey,  to 
assess  total  power  plant  chemistry.  The  signifi- 
cance and  usefulness  of  continuously  monitoring 
parameters  such  as  sodium,  dissolved  oxygen,  con- 
ductivities, and  chloride  is  discussed,  as  are  the 
validity  of  the  sampling  procedures,  the  utility  of  a 
nozzle  to  extract  steam,  and  the  strengths  and 
weaknesses  of  ion  chromatographic  grab  sample 
analyses.  Finally,  the  implementation  of  a  data 
acquisition  system  on  the  continuous  analyzer,  to 
handle  the  ever-increasing  amount  of  information 
being  generated  by  seven  of  these  field  systems  is 
reviewed.  (See  also  W87-07279;  See  also  W87- 
07287)  (Author's  abstract) 
W87-07286 


PROGRAM  FOR  STEAM  PURITY  MONITOR- 
ING: 2.  RESULTS  OF  POWER  PLANT  TEST- 
ING, 

Westinghouse  Research  and  Development  Center, 

Pittsburgh,  PA. 

S.  H.  Peterson,  D.  F.  Pensenstadler,  J.  C.  Bellows, 

and  W.  M.  Hickam. 

IN:  Power  Plant  Instrumentation  for  Measurement 

of    High-Purity    Water    Quality,    A    Symposium 

Sponsored  by  ASTM  Committee  D-19  on  Water, 

ASTM,  Milwaukee,  Wisconsin,  June  9-10,    1980. 

ASTM    Special   Technical    Publication    No.    742, 

1981.  p  71-79,  6  fig,  3  ref. 

Descriptors:  'Water  quality  control,  'Monitoring, 
'Powerplants,  'Steam,  Ion  chromatography,  Sam- 
pling, Water  quality,  Boiler  water,  Corrosion. 

The  steam  purity  monitoring  program  of  the  Wes- 
tinghouse Electric  Corp.  has  accumulated  a  large 
data  base  on  the  chemical  purity  of  water  steam  in 
modern  fossil  fuel  power  plants.  Three  types  of 
monitoring  have  been  employed:  (a)  grab  samples 
taken  during  a  plant  visit  and  returned  to  the 
Westinghouse  Research  and  Development  Center 
for  analysis  by  ion  chromatography;  (b)  continuous 
analysis  of  steam  condensate,  extracted  from  the 
low-pressure  (LP)  turbine  cross-over  pipe,  using 
the  Westinghouse  prototype  steam  purity  monitor; 
and  (c)  total  plant  surveys  of  steam  and  water 
purity  combining  continuous  analysis  of  LP  steam 
and  grab  sampling  of  multiple  locations  to  permit 
correlation  of  impurity  levels  throughout  the  plant 
during  all  essential  operating  cycles,  including  base 
load,  load  swings,  and  a  shutdown  and  hot  restart. 
The  plants  studied  were  selected  to  provide  a 
variety  of  designs,  including  both  drum  and  once- 
through  boilers,  various  operating  pressures,  and 
different  types  of  water  treatment.  Furthermore, 
care  has  been  taken  to  study  units  that  have  experi- 
enced turbine  corrosion  and  units  that  have  operat- 
ed for  long  periods  without  corrosion  problems. 
Results  are  presented  of  this  broad  program  of 
steam  purity  monitoring,  with  attention  to  the  typi- 
cal chemical  environment  of  turbines  in  power 
plants  in  the  United  States.  (See  also  W87-07279- 
See  also  W87-07286)  (Author's  abstract) 
W87-07287 


QUANTIFICATION  OF  SODIUM,  CHLORIDE, 
AND  SULFATE  TRANSPORT  IN  POWER-GEN- 
ERATING SYSTEMS, 

NWT  Corp.,  San  Jose,  CA. 
T.  B.  Willhite,  S.  G.  Sawochka,  and  W.  L.  Pearl. 
IN:  Power  Plant  Instrumentation  for  Measurement 
of  High-Purity  Water  Quality,  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
ASTM,  Milwaukee,  Wisconsin,  June  9-10,  1980. 
ASTM  Special  Technical  Publication  No.  742, 
1981.  p  83-91,  4  fig,  4  tab,  4  ref. 

Descriptors:  'Measuring  instruments,  'Monitoring, 
'Nuclear  powereplants,  'Sodium,  'Chlorides, 
'Sulfates,  'Powerplants,  Filtration,  Ion  exchange, 
Chromatography,  Electrodes,  Sampling. 

In  the  performance  of  several  chemistry  monitor- 
ing programs  for  pressurized  water  reactors,  inte- 
grating sampling  devices  are  employed  to  concen- 
trate low-level  impurities  present  in  the  power- 
generation  cycle.  The  devices  employ  a  conven- 
tional Millipore  membrane  for  collection  of  filter- 
able species  and  separate  cation  and  anion  ion- 
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exchange  columns  for  ionic  species.  The  prepara- 
tion for  the  ion-exchange  columns  involves  resin 
pretreatment  aimed  at  complete  regeneration  of 
resins,  and  in  situ  regeneration  to  ensure  resin 
cleanliness  and  uniformity  following  column  as- 
sembly. To  complement  and  expand  on  results 
from  the  integrating  ion-exchange  columns,  ion 
chromatography  and  specific  ion  electrode  tech- 
niques were  employed  during  short-term  studies. 
These  alternative  techniques  allow  transient  condi- 
tions to  be  monitored,  whereas  the  integrated  sam- 
pling system  is  deficient  in  this  respect.  Sodium, 
chloride,  and  sulfate  concentrations  determined 
with  the  different  techniques  were  compared,  and 
agreement  was  considered  adequate  for  achieving 
program  goals.  (See  also  W87-07279)  (Author's 
abstract) 
W87-07288 


recently.  Ion  chromatography  (IC)  represents  a 
solution  to  this  analytical  problem.  Nonsuppressed 
IC  offers  a  new  alternative  method  to  practitioners 
of  IC.  Since  a  suppressor  column  is  not  necessary 
for  this  method,  the  time  required  to  regenerate  the 
suppressor  column  is  saved.  Better  chromatogra- 
phic efficiency  is  achieved  with  the  suppressor 
removed.  Peak  reversal,  a  problem  associated  with 
the  suppressor  column,  is  also  eliminated.  The  sen- 
sitivity for  Cl(-)  (0.5  ppm)  is  comparable  to  that  of 
conventional  suppressed  IC.  The  sensitivities  for 
N03(-)  (1.25  ppm)  and  S04(2-)  (1.25  ppm)  are  only 
slightly  less  than  those  observed  for  the  conven- 
tional technique.  (See  also  W87-07279)  (Author's 
abstract) 
W87-07290 


DETERMINATION  OF  ANIONS  IN  HIGH- 
PURITY  WATER  BY  ION  CHROMATOGRA- 
PHY, 

Calgon  Corp.,  Pittsburgh,  PA. 
J.  A.  Rawa. 

IN:  Power  Plant  Instrumentation  for  Measurement 
of  High-Purity  Water  Quality,  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
ASTM,  Milwaukee,  Wisconsin,  June  9-10,  1980. 
ASTM  Special  Technical  Publication  No.  742, 
1981.  p  92-104,  4  fig,  5  tab,  6  ref. 

Descriptors:  *Water  quality  control,  'Water  analy- 
sis, 'Chromatography,  "Anions,  "Measuring  in- 
struments, "Industrial  water,  Sodium,  Potassium, 
Calcium,  Magnesium,  Effluents,  Condensates, 
Chemical  analysis,  Pollutant. 

Characterization  of  high-purity  waters  is  a  classic 
analytical  problem  because  of  a  lack  of  sample 
integrity  as  well  as  inaccuracies  in  the  analytical 
methods  employed  for  measurement.  For  industrial 
process  water   applications,   the   purity   of  water 
with  low  dissolved  solids  content  has  been  tradi- 
tionally determined  by  on-line  monitoring  of  spe- 
cific conductance  and  sodium.  Trace  concentra- 
tions of  cations  (sodium,  potassium,  calcium,  and 
magnesium)  present  in  demineralizer  effluents,  con- 
densates, and  high-pressure  boiler  and  boiler  feed- 
waters  have  been  determined  by  flame  or  flameless 
atomic  absorption.  Previously,  there  was  no  accu- 
rate method  for  measuring  trace  concentrations  of 
anionic  constituents.  The  introduction  of  a  new 
analytical  technique,  ion  chromatography  (IC),  has 
facilitated  the  identification  and  quantification  of 
several  anions  -  chloride,  nitrate,  orthophosphate, 
and  sulfate  at  the  micrograms-per-liter  level.  The 
IC  technique  incorporates  the  concepts  of  ion  ex- 
change   and    conductimetric    detection.    Without 
sample  pretreatment,  these  anions  can  be  accurate- 
ly detected  down  to  about  50  micrograms/L  with 
a  100-microL  sample  injection.  By  concentrating 
the  anions  in  the  sample  on  a  special  low-capacity 
anion  concentrator  column,  prior  to  IC  analysis, 
these  same  anions  can  be  readily  detected  at  <  10 
micrograms/L.   The   anion   concentrator   column 
technique  has  been  applied  successfully  to  the  anal- 
ysis of  high-purity  waters  from  various  industrial 
process  water  systems.  The  advantages  and  limita- 
tions of  the  IC  method  are  discussed.  (See  also 
W87-07279)  (Author's  abstract) 
W87-07289 


RECENT  ADVANCES  IN  ION  CHROMATOG- 
RAPHY, 

American  Univ.,  Washington,  DC.  Dept.  of  Chem- 
istry. 

J.  E.  Girard,  and  J.  A.  Glatz. 

IN:  Power  Plant  Instrumentation  for  Measurement 
of  High-Purity  Water  Quality,  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
ASTM,  Milwaukee,  Wisconsin,  June  9-10,  1980. 
ASTM  Special  Technical  Publication  No.  742, 
1981.  p  105-115,  6  fig,  4  tab,  15  ref. 

Descriptors:  'Measuring  instruments,  *Ion  chro- 
matography, 'Water  quality  control,  Pollutant 
identification,  Chemical  analysis,  Chlorides,  Ni- 
trites, Sulfates,  Anions. 

The  chromatographic  separation  and  quantitation 
of  highly  ionic  species  was  a  difficult  problem  until 


IN-PLANT  SYSTEM  FOR  CONTINUOUS  LOW- 
LEVEL  ION  MEASUREMENT  IN  STEAM- 
PRODUCING  WATER, 

General  Electric  Co.,  San  Jose,  CA.  Advanced 
Reactor  Systems  Dept. 

J.  L.  Simpson,  M.  N.  Robles,  and  T.  O.  Passell. 
IN:  Power  Plant  Instrumentation  for  Measurement 
of  High-Purity  Water  Quality,  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
ASTM,  Milwaukee,  Wisconsin,  June  9-10,  1980. 
ASTM  Special  Technical  Publication  No.  742, 
1981.  p  116-130,  11  fig,  1  tab,  7  ref.  EPRI  Grant 
RP  1447. 

Descriptors:  'Measuring  instruments,  'Steam, 
'Ions,  'Water  quality  control,  'Powerplants,  Mon- 
itoring, Chemical  analysis,  Water  quality. 

Described  here  is  the  development  of  an  on-line 
analytical  instrument  to  measure  selected  anions 
and  cations  over  the  sub-parts-per-billion  to  several 
parts-per-million  concentration  range.  The  system 
has  been  designed  and  is  being  installed  in  an 
electrical  generating  power  plant.  Laboratory 
evaluations  and  limited  in-plant  experiences  and 
discussed  regarding  measurements  of  nonhydroly- 
zable  anions  and  cations,  transition  metal  ions,  and 
organic  acids.  The  system  can  accommodate  multi- 
ple sample  line  inputs  with  computer-controlled 
options  to  provide  sample  averaging,  automated 
sample  point  selection,  and  system  standardization 
and  calibration.  The  data  acquisition  capabilities, 
including  storage  and  report  generation,  are  also 
addressed.  (See  also  W87-07279)  (Author's  ab- 
stract) 
W87-07291 
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EVALUATION  OF  POWER  PLANT  MEASURE- 
MENT OF  SODIUM  IONS  IN  HIGH-PURITY 
MAIN  STEAM  AND  FEEDWATER  UTILIZING 
IN-LINE  CONTINUOUS  SPECIFIC-ION  ELEC- 
TRODES, 

Baltimore  Gas  and  Electric  Co.,  MD. 
R  F.  Eherts. 

IN:  Power  Plant  Instrumentation  for  Measurement 
of  High-Purity  Water  Quality,  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
ASTM,  Milwaukee,  Wisconsin,  June  9-10,  1980. 
ASTM  Special  Technical  Publication  No.  742, 
1981.  p  139-155,  13  fig,  7  ref. 

Descriptors:  'Powerplants,  'Water  quality  control, 
•Monitoring,  'Sodium,  'Steam,  'Calvert  Cliffs 
Nuclear  Power  Plant,  'Maryland,  'Measuring, 
•Measuring  instruments,  Spectroscopy,  Chroma- 
tography. 

Discussed  is  the  measurement  of  trace-level  sodium 
concentrations  in  aqueous  solutions  A  comparison 
between  the  specific-ion  electrode  analyzer  and 
other  analytical  methodologies  is  presented.  The 
techniques  include  atomic  absorption  spectrosco- 
py, flame  emission  spectroscopy,  and  ion  chroma- 
tography. The  data  were  obtained  over  approxi- 
mately a  300-day  period  utilizing  combinations  of 
the  aforementioned  analytical  techniques.  The 
evaluation  was  performed  at  Calvert  Cliffs  Nuclear 
Power  Plant  (CCNPP),  Lusby,  Md„  a  pressurized 
water  reactor  owned  and  operated  by  Baltimore 
Gas  and  Electric  Co.  (BG  and  E).  The  data  re- 
vealed that  significant  perturbations  in  the  indicat- 
ed sodium  concentrations  on  the  specific-ion  elec- 
trode analyzers  existed  during  the  study  period. 
Based  upon  the  comparison  data  obtained  by  other 
analytical  methodologies,  the  indicated  sodium 
level  variances  were  not  considered  to  be  repre- 
sentative of  the  actual  system  concentration  var- 
iances. The  perturbations  in  the  indicated  sodium 
levels  were  correlated  with  flow-pressure  fluctua- 
tions in  the  specific-ion  electrode  sample  lines.  In 
addition,  the  accuracy  of  the  instrument  was  di- 
minished as  the  actual  system  sodium  concentra- 
tion varied  outside  the  calibration  limits  of  the 
analyzer.  (See  also  W87-07279)  (Author's  abstract) 
W87-07293 


HIGH-PURITY  WATER  QUALITY  MONITOR- 
ING BASED  ON  ION-SELECTIVE  ELEC- 
TRODE TECHNOLOGY, 

Claremont  Men's  Coll.,  CA. 

A.  A.  Diggens,  S.  Lichtenstein,  J.  C.  Synnott,  and 

S.  J.  West. 

IN:  Power  Plant  Instrumentation  for  Measurement 

of    High-Purity    Water    Quality,    A    Symposium 

Sponsored  by  ASTM  Committee  D-19  on  Water, 

ASTM,  Milwaukee,  Wisconsin,  June  9-10,   1980. 

ASTM    Special   Technical    Publication   No.    742, 

1981.  p  131-138,  4  fig,  6  ref. 

Descriptors:  'Water  quality  control,  'Monitoring, 
'Electrodes,  'Ions,  'Measuring  instruments, 
'Powerplants,  Sodium,  Chlorides,  Chlorine,  Calci- 
um,  Sulfides,   Chemical   analysis,   Water   quality. 

Power  industry  requirements  for  pure  water 
demand  instrumentation  capable  of  detecting  con- 
taminants at  very  low  levels.  Moreover,  precision 
and  accuracy  of  measurement  should  be  improved 
to  allow  reliable  control.  Although  ion-selective 
electrodes  have  been  employed  successfully  in  the 
laboratory,  certain  problems  have  inhibited  their 
utility  in  on-line  monitoring  applications.  Recent 
work,  briefly  reviewed  here,  discusses  these  prob- 
lems as  encountered  in  the  development  of  a 
sodium  monitor.  This  effort  has  resulted  in  a 
second  generation  of  ion-selective  electrode-based 
devices  which  are  less  complex  and,  therefore, 
more  reliable.  Among  these  are  monitors  that 
measure  chloride,  chlorine,  calcium,  and  sulfide  in 
the  parts-per-billion  range.  Hardware  and  chemis- 
tries are  described,  and  data  resulting  from  in- 
house  and  field  evaluations  are  discussed.  Work  in 
progress  for  other  parameters  is  presented.  (See 
also  W87-07279)  (Author's  abstract) 


USE  OF  ON-LINE  ATOMIC  ABSORPTION  IN 
A  POWER  PLANT  ENVIRONMENT, 

Westinghouse  Research  and  Development  Center, 
Pittsburgh,  PA. 

M.  C.  Skriba,  G.  B.  Gockley,  and  J.  A.  Battagha. 
IN:  Power  Plant  Instrumentation  for  Measurement 
of  High-Purity  Water  Quality,  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
ASTM,  Milwaukee,  Wisconsin,  June  9-10,  1980. 
ASTM  Special  Technical  Publication  No.  742, 
1981.  p  156-166,  6  fig. 

Descriptors:  'Powerplants,  'Water  quality  control, 
'Atomic  absorption  spectrophotometry,  'Measur- 
ing instruments,  Cooling  water,  Calcium,  Magnesi- 
um, Aluminum,  Spectrophotometry. 

Westinghouse  has  been  conducting  a  program  to 
upgrade  the  purity  of  primary-loop  cooling  water 
in  pressurized  water  reactor  (PWR)  nuclear  power 
plants,  and  a  method  was  needed  to  measure  cati- 
onic  impurities  such  as  calcium,  magnesium,  and 
aluminum  in  the  0  to  10-ppb  range.  After  examina- 
tion of  alternative  methods.a  Perkin-Elmer  Model 
5000  flameless  atomic  absorption  (AA)  unit  with 
an  AS-40  autosampler  was  selected  and  tested  on 
line  in  a  nonlaboratory,  auxiliary  building  area  of 
an  operating  nuclear  power  plant.  Electrical  isola- 
tion, dust  and  dirt  protection,  supplemental  system 
cooling,  and  sample  preconditioning  all  had  to  be 
provided  to  enable  what  is  essentially  a  laboratory 
instrument  to  function  in  the  more  hostile  plant 
environment.  Some  problems  arose  in  the  electron- 
ics of  the  spectrophotometer  portion  of  the  instru- 
ment, such  as  loss  of  preprogram  instruction,  mul- 
tiple false  readings,  and  loss  of  averaging  functions. 
These  problems  were  not  of  major  proportions, 
however,  and  the  system  was  able  to  track  con- 
tamination levels  through  plant  shutdown  for  refu- 
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eling  and  consistently  monitor  impurities  in  the 
sub-parts-per-billion  range.  It  has  been  shown  that 
with  the  new  automated  flameless  AA  systems, 
high-quality  analyses  can  be  obtained  on  line  and 
without  the  need  of  a  highly  trained  spectroscopist 
as  an  operator.  (See  also  W87-07279)  (Author's 
abstract) 
W87-07294 


RESISTIVITY  OF  VERY  PURE  WATER  AND 
ITS  MAXIMUM  VALUE, 

Foxboro  Analytical,  Burlington,  MA. 

For  primary  bibliographic  entry  see  Field  1A. 
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CONTINUOUS  CONDUCTIVITY  MONITOR- 
ING OF  ANIONS  IN  HIGH-PURITY  WATER, 

Illinois  State  Water  Survey  Div.,  Champaign. 
R.  W.  Lane,  F.  W.  Sollo,  and  C.  H.  Neff. 
IN:  Power  Plant  Instrumentation  for  Measurement 
of  High-Purity  Water  Quality,  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
ASTM,  Milwaukee,  Wisconsin,  June  9-10,  1980. 
ASTM  Special  Technical  Publication  No.  742, 
1981.  p  185-195,  8  fig,  2  tab,  7  ref. 

Descriptors:  'Conductivity,  'Monitoring,  *Water 
quality  control,  'Anions,  'Measuring  instruments, 
•Powerplants,  Feedwater,  Turbines,  Chloride,  Sul- 
fates, Hydrogen  ion  concentration,  Ammonia, 
Carbon  dioxide. 

The  continuous  and  accurate  monitoring  of  electri- 
cal conductivity  of  anions  in  feedwater  and  turbine 
condensate  maybe  performed  by  two  new  instru- 
ments, a  Feedwater  Analyzer  and  a  Condensate 
Reboiler.  The  advantages  of  this  testing  technique 
are  that  carbon  dioxide  and  ammonia  interferences 
are  eliminated,  the  conductivity  is  measured  at 
constant  temperature,  and  increased  sensitivity  to 
anions  is  attained  by  measuring  the  conductivity  of 
anions  in  the  acidic  and  more  conducive  form. 
Design  changes  in  this  equipment  have  made  possi- 
ble more  accurate  conductivity  measurement  in  the 
range  of  0.01  to  0.1  S/cm  at  atmospheric  boiling 
water  temperature.  This  results  in  increased  sensi- 
tivity of  measurement,  so  that  1  to  5  ppb  of  Cl(-)  + 
S04(2-)  can  be  determined.  An  advantage  is  shown 
in  that  low  levels  of  0.01  to  0.5  mg/L  of  carbon 
dioxide  (C02)  have  a  lower  conductivity  at  atmos- 
pheric boiling  temperature  than  at  room  tempera- 
ture (25  C).  More  accurate  cation  conductivity 
results  may  therefore  be  expected  by  measurement 
at  atmospheric  boiling  water  temperature  than  by 
degassing  with  nitrogen.  By  including  pH  measure- 
ments along  with  conductivity  and  temperature 
measurements  at  room  temperature,  it  is  shown 
that  ammonia  and  carbon  dioxide  of  this  two- 
component  system  may  be  calculated.  Calculated 
ammonia  and  carbon  dioxide  results  are  shown  not 
to  be  appreciably  affected  by  the  presence  of  10 
ppb  chloride  or  more.  The  presence  of  100  ppb 
total  organic  carbon  (TOC)  (as  acetic  acid)  in 
steam  condensate  is  also  shown  to  have  a  negligi- 
ble effect  on  the  calculated  ammonia  and  carbon 
dioxide  results  above  3  to  4  microS/cm.  (See  also 
W87-07279)  (Author's  abstract) 
W87-07297 


DESCRIPTION  AND  EVALUATION  OF  A 
CONTINUOUS  SAMPLE  WATER  EVAPORA- 
TOR, 

Babcock  and  Wilcox  Co.,  Alliance,  OH.  Alliance 
Research  Center. 

S.  J.  Elmiger,  N.  J.  Mravich,  and  C.  C.  Stauffer. 
IN:  Power  Plant  Instrumentation  for  Measurement 
of  High-Purity  Water  Quality,  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
ASTM,  Milwaukee,  Wisconsin,  June  9-10,  1980. 
ASTM  Special  Technical  Publication  No.  742, 
1981.  p  196-212,  2  fig,  7  tab,  3  ref. 

Descriptors:  'Evaporators,  'Measuring  instru- 
ments, 'Water  sampling,  'Water  quality  control, 
'Pollutant  identification,  Performance  evaluation, 
Field  tests,  Calcium,  Magnesium,  Iron,  Copper, 
Potassium,  Chemical  analysis. 

Current  power  industry  requirements  place  in- 
creasing  emphasis   on    water   and    steam    purity. 


Many  of  the  contaminants  present  in  plant  systems 
exist  at  levels  below  the  detection  limits  of  avail- 
able analytical  methods.  Evaporation  of  large  vol- 
umes of  water  in  a  controlled  environment  pro- 
vides a  means  of  increasing  the  concentration  of 
contaminants  to  a  level  that  can  be  readily  ana- 
lyzed by  current  methodology.  A  new  evaporator 
is  capable  of  evaporating  solutions  from  sample 
bottles  or  a  sample  line  at  rates  approaching  500  cu 
cm/hr.  The  samples  are  concentrated  in  pre- 
cleaned  platinum  dishes.  A  detailed  description  of 
the  new  evaporators  and  their  operation  is  dis- 
cussed. Performance  tests  were  conducted  on  both 
laboratory  and  field  samples  to  define  the  limita- 
tions of  the  evaporation  process  for  trace  chemical 
analysis.  These  analyses  included  calcium,  magne- 
sium, iron,  copper,  potassium,  sodium,  chromium, 
nickel,  manganese,  zinc,  lead,  aluminum,  silica,  sul- 
fate, chloride,  phosphate,  and  nitrate.  The  labora- 
tory studies  showed  that  the  evaporators  were 
capable  of  chemical  species  recovery  generally 
within  +  and  -  20%  of  the  absolute  amount  of 
synthetic  species  added.  Evaporation  and  analyses 
of  field  samples  obtained  from  operating  power 
plants  compared  favorably  with  other  concentrat- 
ing techniques  for  most  species.  However,  there 
are  certain  contaminants  which  cannot  be  deter- 
mined accurately  with  current  evaporation  tech- 
niques and  may  require  analysis  by  other  available 
methods.  (See  W87-07279)  (Author's  abstract) 
W87-07298 


EVALUATION  OF  METHODS  FOR  SAM- 
PLING VEGETATION  AND  DELINEATING 
WETLANDS  TRANSITION  ZONES  IN  COAST- 
AL WEST-CENTRAL  FLORIDA,  JANUARY 
1979-MAY  1981, 

Environmental    Science    and    Engineering,    Inc., 
Gainesville,  FL. 
R.  Hart. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia,  22161,  as  AD-A144 
677,  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Army  Engineer  Technical  Report  Y-84-2, 
April  1984.  Final  Report.  121  p,  21  fig,  9  tab,  38 
ref,  5  append.  Contract  No.  DACW39-78-C-0099. 

Descriptors:  'Data  collections,  'Limnology, 
'Vegetation,  'Wetlands,  'Florida,  'Aquatic  plants, 
'Sampling,  Plants,  Trees. 

Eight  wetland  types  in  west-central  Florida  were 
studied  to  formulate  a  method  for  determining  the 
upper  limits  of  wetlands,  defining  the  boundaries  of 
transition  zones,  and  distinguishing  both  from  the 
adjacent  wetlands.  The  study  was  conducted  in 
two  phases.  Phase  I  was  an  evaluation  of  vegeta- 
tion sampling  methods  to  determine  procedures 
that  most  efficiently  achieved  an  accurate  repre- 
sentation of  changes  in  abundance  and  composition 
of  the  more  common  plant  species.  The  best 
method  proved  to  be  sampling  of  shrubs  in  1  x  4  m 
quadrats  and  herbs  in  1  x  1  m  quadrats  along 
contiguous  1  m  segments  of  transects  placed  paral- 
lel to  the  moisture  gradient.  Trees  were  not  ade- 
quately sampled  by  the  method  because  the  large 
areas  required  for  adequate  sampling  often  ex- 
tended past  the  transition  zone  into  adjacent 
upland  or  wetland  areas.  Frequency  and  percent 
cover  were  found  to  be  the  most  rapidly  employed 
and  useful  vegetational  parameters  for  determining 
wetland  boundaries.  Phase  II  of  the  study  consist- 
ed of  evaluating  two  analytical  methods  for  delin- 
eating transition  zone  boundaries.  The  first  method 
consisted  of  calculating  percent  similarity  between 
consecutive  quadrats  along  the  transects.  The 
second  method  involved  calculating  weighted 
averages  for  all  species  based  on  the  average  dis- 
tance of  each  species  from  the  wetland  endpoint  of 
the  transects.  Calculation  of  percent  similarity 
values  entailed  fewer  calculations  and  provided 
less  ambiguous  boundary  delineations.  (Author's 
abstract) 
W87-07300 


MULTISPECTRAL  REMOTE  SENSING  OF 
INLAND  WETLANDS  IN  SOUTH  CAROLINA: 
SELECTING  THE  APPROPRIATE  SENSOR, 

South  Carolina  Univ.,  Columbia.  Dept.  of  Geogra- 
phy. 
J.  R.  Jensen,  M.  Hodgson,  E.  J.  Christensen,  H.  E. 


Data  Acquisition — Group  7B 

Mackey,  and  R.  R  Sharitz. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia  22161,  as  DE84- 
013951.  Price  codes:  A02-PC  in  papercopy,  A01- 
MF  in  microfiche.  DuPont  Report  No.  DP-MS-- 
84-30,  (1984).  21  p,  9  fig,  2  tab,  8  ref.  DOE  Con- 
tract DE-AC09-76SR00001. 

Descriptors:  'Wetlands,  'Savannah  River,  'Water- 
sheds, 'Remote  sensing,  'South  Carolina,  Map- 
ping, LANDSAT,  Hydrologic  maps. 

To  compare  site  wetlands  information  to  regional 
wetlands  inventories  in  the  Savannah  River  water- 
shed, a  sensor  was  needed  which  could  provide 
reasonable  spatial  resolution  (e.g.,  a  one  acre  mini- 
mum mapping  unit),  yet  adequately  discriminate 
wetland  from  all  other  land  cover  classes.  Three 
LANDSAT  MSS  images  obtained  in  the  spring  of 
1977  provided  the  necessary  information.  The  data 
sets  were  resampled  to  80  m  x  80  m  pixels,  digitally 
mosaicked,  and  rectified  to  a  Universal  Transverse 
Mercator  (UTM)  projection.  The  boundaries  of 
the  nine  USGS  hydrologic  units  encompassing  the 
Savannah  River  watershed  were  also  registered  to 
the  UTM  projection.  In  effect,  a  GIS  system  was 
created  which  covered  more  than  27,000  sq  km  in 
Georgia,  South  Carolina,  and  North  Carolina.  The 
Savannah  River  watershed  map  was  produced 
using  a  supervised  classification  procedure.  The 
acreage  of  each  land  cover  type  was  extracted  and 
evaluated  by  USGS  hydrolgic  unit.  Although 
LANDSAT  MSS  data  cannot  provide  the  detailed 
type  of  wetland  information  necessary  for  the  delta 
studies,  it  can  be  used  for  regional  assessments  of 
wetland  and  other  land  cover  in  the  southeastern 
United  States  if  early  spring  imagery  is  analyzed. 
(Lantz-PTT) 
W87-07307 


ANNUAL  EFFLUENT  AND  ENVIRONMEN- 
TAL MONITORING  REPORT  FOR  CALEN- 
DAR YEAR  1983. 

Bettis  Atomic  Power  Lab.,  West  Mifflin,  PA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia  22161,  as 
DE84015502.  Price  codes:  A03-PC  in  papercopy, 
A01-MF  in  microfiche.  Westinghouse  Report  No. 
WAPD-337,  July  1984.  40  p,  1  fig,  5  tab,  15  ref, 
append.  DOE  Contract  DE-AC11-76PN00014. 

Descriptors:  'Water  quality  control,  'Water  pollu- 
tion effects,  'Environmental  effects,  'Monitoring, 
'West  Mifflin,  'Pennsylvania,  'Effluents,  'Radio- 
activity, Regulations,  Industrial  water. 

The  results  of  the  effluent  and  environmental  mon- 
itoring program  for  1983  at  the  Bettis  Laboratory 
are  presented.  The  results  obtained  from  the  efflu- 
ent monitoring  program  demonstrate  that  the  exist- 
ing procedures  for  controlling  liquid  and  airborne 
effluents  ensure  that  all  such  releases  during  1983 
were  made  in  accordance  with  applicable  Federal 
regulations.  Evaluation  of  the  effluent  and  environ- 
mental data  indicates  that  the  operation  of  the 
Laboratory  continued  to  have  no  adverse  effect  on 
the  quality  of  the  environment.  Furthermore,  a 
conservative  assessment  of  the  radiation  exposure 
for  the  small  radioactivity  releases  from  the  Bettis 
Laboratory  demonstrated  that  the  dose  estimates 
were  too  low  to  measure  and  were  well  below  the 
most  restrictive  dose  limits  prescribed  by  the  Envi- 
ronmental Protection  Agency  and  the  Department 
of  Energy.  (Author's  abstract) 
W87-07308 


HYDROLOGICAL  FORECASTING. 

For  primary  bibliographic  entry  see  Field  2A. 
W87-07346 


USE  OF  RADAR  FOR  PRECIPITATION  MEAS- 
UREMENTS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Meteorology. 

For  primary  bibliographic  entry  see  Field  2B. 

W87-07350 


REMOTE  SENSING  OF  SOIL  MOISTURE, 
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National  Aeronautics  and  Space  Administration, 
Greenbelt,  MD.  Goddard  Space  Flight  Center. 
For   primary   bibliographic   entry   see   Field   2G. 

W87-07351 


DISPERSION  OF  PARTICLES  AFTER  DISPOS- 
AL OF  INDUSTRIAL  AND  SEWAGE  WASTES, 

Woods  Hole  Oceanographic  Institution,  MA. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-07402 


TESTING  AND  EVALUATION  OF  STABI- 
LIZED COAL  WASTES  FOR  OCEAN  DISPOS- 
AL, 

State  Univ.  of  New  York  at  Stony  Brook.  Coll.  of 

Engineering  and  Applied  Sciences. 

H.  R.  Carleton,  and  F.  F.  Y.  Wang. 

IN:  Wastes  in  the  Ocean,  Volume  1:  Industrial  and 

Sewage   Wastes   in   the  Ocean.   John   Wiley   and 

Sons,  New  York,  New  York.  1983.  p  355-374,  5 

fig,  3  tab,  17  ref. 

Descriptors:  *Coal  mining,  'Measuring  instru- 
ments, *Mine  wastes,  *Ocean  dumping,  *Waste 
disposal,  "Compressive  strength,  'Elastic  modules, 
Sludge  stabilization,  Coal,  Sludge,  Fly  ash, 
Wastewater  treatment. 

A  variety  of  compositions  of  fly  ash  and  filtercake 
scrubber  sludge  stabilized  with  lime  were  evaluat- 
ed in  the  laboratory  and  at  an  offshore  site  over  a 
period  of  two  years.  The  primary  purpose  of  this 
work  was  to  establish  the  suitability  of  stabilized 
coal  wastes  over  an  extended  period,  and  to  deter- 
mine those  properties  that  adequately  reflect  physi- 
cal integrity.  Groups  of  test  blocks  were  prepared 
from  fly  ash  and  scrubber  sludge  obtained  from 
two  eastern  coal-burning  power  plants.  Blocks 
were  divided  into  groups  for  placement  at  an  At- 
lantic Ocean  test  site  (at  25  m  depth)  and  for 
laboratory  tests  in  seawater  tanks.  The  apparent 
elastic  modulus  of  these  materials  was  evaluated 
using  a  time-of-flight  ultrasonic  intervalometer  op- 
erating at  162  kHz  developed  for  this  application. 
All  blocks  were  ultimately  tested  for  compressive 
strength  in  the  laboratory  to  obtain  correlation 
between  compression  strength  and  elastic  modulus. 
Results  showed  that  the  ultrasonic  method  was  a 
sensitive  indicator  of  internal  physical  changes. 
The  accuracy  of  the  method  was  sufficient  to 
differentiate  block-to-block  variations  in  density 
and  to  reflect  changes  in  water  absorption  and 
cementation.  (See  W87-07396)  (Author's  abstract) 
W87-07414 


ASTM    POWER    PLANT   WATER    ANALYSIS 
MANUAL. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  Committee  D-19  on  Water. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-07419 


IDENTIFICATION  OF  EXISTING  WATER 
QUALITY  DATA. 

JRB  Associates,  Inc.,  Bellevue,  WA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia  22161,  as  PB84- 
242635.  Price  codes:  A04  in  paper  copy,  A01  in 
microfiche.  Final  Report,  March  30,  1984.  EPA 
Report  No.  910/9-83-1 18b.  67  p,  1 1  fig,  6  tab.  EPA 
Contract  68-6348. 

Descriptors:  'Water  quality,  'Puget  Sound, 
'Washington,  'Data  collections,  Water  quality 
control,  Environmental  control,  Biological  analy- 
sis, Chemical  analysis,  Monitoring. 

With  the  demonstration  of  adverse  environmental 
change  in  Puget  Sound  in  recent  years,  there  is 
increasing  concern  over  the  environmental  quality 
of  the  Sound's  waters.  In  order  to  protect  against 
further  deterioration,  there  is  a  clear  need  to  estab- 
lish a  sensitive  monitoring  program  which  will 
adequately  document  either  improvement  or  deg- 
radation of  environmental  quality.  The  objective  of 
this  task  is  to  identify  existing  water  quality  and 
related  data  for  Puget  Sound,  the  Strait  of  Juan  de 
Fuca  and  the  Strait  of  Georgia,  and  to  present  this 
information  in  a  manner  that  will  facilitate  easy 


access  and  be  valuable  in  design  of  future  work  in 
Puget  Sound.  The  water  quality  data  included 
encompasses  a  broad  diversity  of  data  types,  in- 
cluding virtually  any  parameter  that  could  poten- 
tially serve  as  an  indicator  of  environmental  qual- 
ity. For  example,  biological  data  of  interest  ranges 
from  fecal  coliform  counts  to  population  studies  of 
marine  mammals.  A  similar  wide  diversity  of 
chemical  and  hydrographic  data  is  included.  Major 
emphasis  was  placed  on  data  representing  repeated 
samples  at  specific  sites,  since  this  information 
would  be  most  applicable  to  a  long-term  monitor- 
ing program.  However,  data  gathered  during  a 
single  survey  was  also  included  if  available.  The 
intent  of  this  task  was  to  identify  water  quality 
related  data  that  is  not  widely  known  of,  and  is  not 
readily  available  to  environmental  managers. 
(Lantz-PTT) 
W87-07428 

DETERMINATION  OF  GREEN-AMPT  PA- 
RAMETERS USING  A  SPRINKLER  INFIL- 
TROMETER, 

Agricultural    Research    Service,    Beltsville,    MD. 

Hydrology  Lab. 

S.-T.  Chu. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 

2,  p  501-504,  March-April  1986.  2  fig,  4  tab,  8  ref. 

Descriptors:  'Green-Ampt  parameters,  'Infiltra- 
tion, 'Sprinkler  infiltrometer,  'Measuring  instru- 
ments, 'Time  ratio,  Soil  profiles,  Model  studies, 
South  Dakota,  Field  tests,  Loam. 

Green-Ampt  infiltration  parameters  were  used  to 
describe  the  soil  infiltration  characteristics.  Sprin- 
kler infiltrometer  data  were  applied  to  determine 
the  Green-Ampt  parameters.  A  quantity  referred 
to  as  the  time  ratio  is  introduced.  The  time  ratio 
plays  a  key  role  in  the  evaluation  process.  An 
iterative  procedure  using  the  time  ratios  to  deter- 
mine the  Green-Ampt  parameters  from  sprinkler 
infiltrometer  data  is  presented.  Three  sets  of  sprin- 
kler infiltrometer  data  collected  from  the  Plant 
Science  Research  Farm,  South  Dakota  State  Uni- 
versity, Brookings,  SD  were  presented  to  illustrate 
the  application  of  the  iterative  procedure  in  prac- 
tice. The  Green-Ampt  infiltration  parameters  for 
Vienna  loam  were  determined  as  K  =  2.11  cm/h 
and  SM  =  0.74.  For  tilled  Vienna  loam,  the  pa- 
rameters are  K  =  7.72  cm/h  and  SM  =  0.13  cm. 
These  parametric  values  can  be  used  as  input  infor- 
mation for  a  crusted  Green-Ampt  infiltration 
model  to  describe  the  infiltration  process  on  a 
crusted  layered  soil  profile.  (Alexander-PTT) 
W87-07458 


LOW-  AND  MIDLEVEL  CLOUD  ANALYSIS 
USING  NIGHTTIME  MULTISPECTRAL  IM- 
AGERY, 

Air  Force  Geophysics  Lab.,  Hanscom  AFB,  MA. 
R.  P.  d'Entremont. 

Journal  of  Climate  and  Applied  Meteorology 
JCAMEJ,  Vol.  25,  No.  12,  p  1853-1869,  December 
1986.  9  fig,  4  tab,  10  ref. 

Descriptors:  'Multispectral  cloud  analysis, 
'Remote  sensing,  'Radiometry,  'Measuring  instru- 
ments, 'Clouds,  Spectral  analysis,  Infrared  image- 
ry- 

A  multispectral  cloud  analysis  technique  using 
NOAA-7  Advanced  Very  High  Resolution  Radi- 
ometer (AVHRR)  infrared  imagery  was  developed 
and  tested  using  the  AFGL  Man-computer  Inter- 
active Data  Access  System  (McIDAS)  and  the 
AFGL  Interactive  Meteorological  System 
(AIMS).  Fractional  cloud  amount  and  cloud  top 
heights  are  computed  for  low-level  clouds  at  night, 
including  subpixel  resolution  clouds  (i.e.,  clouds 
which  only  partially  fill  a  sensor's  field  of  view). 
Multispectral  analysis  offers  a  technique  for  detect- 
ing low  cloud,  which  is  better  than  cloud  analysis 
using  single  channel  infrared  imagery.  Theoretical 
radiances  are  computed  at  the  3.7,  10.7  and  11.8 
micron  infrared  spectral  bands  of  the  AVHRR  as  a 
function  of  cloud  top  altitude  and  cloud  amount 
for  a  range  of  cloud  conditions.  Satellite-measured 
radiances  are  then  compared  to  the  theoretical 
values  at  each  wavelength  to  determine  the  best 
cloud  height/cloud  amount  match  for  a  pixel.  Test 


case  comparisons  using  manually  selected  clear 
and  partially  cloud-filled  regions  of  AVHRR  im- 
agery as  displayed  on  AIMS  showed  good  agree- 
ment between  the  multispectral  analysis  results  and 
evaluation  by  human  interpretation  of  the  images, 
surface  cloud  observations  and  upper  air  sound- 
ings. (Author's  abstract) 
W87-07505 


EXTRACTION  OF  PERIPHYTON  ADENOSINE 
TRIPHOSPHATE  AND  VARIABILITY  IN  PER- 
IPHYTON-BIOMASS  ESTIMATION, 

Geological  Survey,  Salt  Lake  City,  UT. 

D.  W.  Stephens. 

Archive  fuer  Hydrobiologie  AHYBA4,  Vol.  108, 

No.  3,  p  325-335,  January  1987.  4  fig,  2  tab,  19  ref. 

Descriptors:  'Analytical  methods,  'Data  acquisi- 
tion, 'Adenosine  triphosphate,  'Periphyton,  'Bio- 
mass,  Techniques,  Field  tests,  On-site  tests,  Varia- 
bility. 

A  technique  for  the  field  extraction  of  periphyton 
adenosine  triphosphate  (ATP)  was  developed  that 
allows  rapid  processing  of  replicate  sections  of 
artificial  substrates.  The  method  utilizes  6-millime- 
ter-diameter  discs  that  are  punched  from  a  colo- 
nized plastic  strip  from  which  the  periphyton  are 
extracted  using  a  sulfuric-oxalic  acid  solution  with 
silica  sand  as  an  abrasive.  Extraction  is  accom- 
plished in  small-volume  plastic  vials  that  allow 
multiple  samples  to  be  processed  easily.  The 
method  was  quantitative  and  allowed  extracted 
and  acidified  field  samples  to  be  refrigerated  for  as 
long  as  20  hours  or  frozen  for  months  without  the 
loss  of  ATP.  This  method  represents  an  improve- 
ment in  analytical  methods  used  to  measure  com- 
ponents of  periphyton  biomass  because:  (1)  sam- 
pling of  sections  of  the  periphyton  strip  can  be 
randomized;  (2)  a  large  number  of  samples  can  be 
processed  quickly  and  stored  easily;  and  (3)  suffi- 
cient samples  can  be  processed  to  keep  the  variabil- 
ity within  reasonable  limits.  Variability  of  ATP 
extraction  and  analysis  of  three  replicate  samples 
per  strip  is  about  plus  or  minus  13  percent;  an 
improvement  over  other  methods.  Laboratory  and 
field  experiments  indicate  that  concentrations  of 
periphyton  ATP  have  the  greatest  variability  in 
the  initial  100  hours  of  colonization.  Variability 
decreases  for  about  300  hours  and  is  less  predict- 
able after  that  time.  (Wood-PTT) 
W87-07524 


FLUORIMETRIC  DIFFERENTIAL-KINETIC 
DETERMINATION  OF  SILICATE  AND  PHOS- 
PHATE IN  WATERS  BY  FLOW-INJECTION 
ANALYSIS, 

Cordoba  Univ.  (Spain).  Dept.  of  Analytical  Chem- 
istry. 

P.  Linares,  M.  D.  Luque  de  Castro,  and  M. 
Valcarcel. 

Talanta  TLNTA2,  Vol.  33,  No.  11,  p  889-893, 
November  1986.  2  fig,  5  tab,  27  ref.  CAICyT 
Grant  2012-83. 

Descriptors:  'Analytical  methods,  'Flow-injection 
analysis,  'Water  analysis,  'Chemical  analysis, 
'Pollutant  identification,  'Silicates,  'Phosphates, 
Anions,  Detection  limits,  Chemical  reactions,  Opti- 
mization. 

A  flow-injection  analysis  (FIA)  method  for  simul- 
taneous determination  of  silicate  and  phosphate  is 
suggested  based  on  the  different  rates  of  formation 
of  their  molybdate  heteropoly  acids.  The  fluorime- 
trically  monitored  product  is  thiochrome,  formed 
by  oxidation  of  thiamine  by  the  heteropoly  acid. 
The  FIA  configurations  designed  allow  perform- 
ance of  two  measurements  at  different  times  on 
each  sample  injected.  The  method  permits  the  de- 
termination of  these  anions  in  the  range  30-600  ng/ 
ml  in  ratios  from  1:10  to  10:1  and  can  be  applied  to 
samples  of  running  and  bottled  water  with  good 
results.  The  sampling  frequency  achievable  is  60/ 
hr.  The  precision  of  the  proposed  method  is  similar 
to  that  of  other  differential-kinetic  procedures,  but 
the  method  has  certain  advantages  over  earlier 
methods:  (1)  the  fluorimetric  detection  gives  a 
lower  determination  limit  than  that  of  the  other 
methods;  (2)  determination  of  both  species  in  a 
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single  injection;   (3)  freedom   from   interferences, 
which  allows  its  application  to  real  samples.  (Au- 
thor's abstract) 
W87-07569 


WATER     UTILITY     PROGRAMS     FOR     THE 

FUTURE:  A  WEST  TEXAS  CITY  SOLVES  ITS 

UTILITY    PROBLEMS    WITH    INNOVATIVE 

USE  OF  MICROPROCESSOR  BASED  RADIO 

TELEMETRY, 

For  primary  bibliographic  entry  see  Field  5F 

W87-07583 


PRECIPITATION    PRODUCTION    IN   THREE 
ALBERTA  THUNDERSTORMS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Mete- 
orology. 

For  primary  bibliographic  entry  see  Field  2B. 
W87-07591 

7C.  Evaluation,  Processing  and 
Publication 


SPACE-TIME  MODELING  OF  VECTOR   HY- 
DROLOGIC  SEQUENCES, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Industri- 
al and  Systems  Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-06689 


MODELING  TOC  REMOVAL  BY  GAC:  THE 
GENERAL  LOGISTIC  FUNCTION, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-06766 


ECOLOGICAL  ASSESSMENT  OF  MACRO- 
PHYTON:  COLLECTION,  USE,  AND  MEAN- 
ING OF  DATA. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 

For  primary  bibliographic  entry  see  Field  2H 
W87-06899 


QUANTITATIVE  METHODS  FOR  ASSESSING 
MACROPHYTE  VEGETATION, 

Wisconsin  Geological  and  Natural  History  Survey, 

Madison. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-06901 


BIOSTATISTICAL  ASPECTS  OF  MACROPHY- 
TON  SAMPLING, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 
For  primary  bibliographic  entry  see  Field  2H 
W87-06903 


FreST-ORDER  ERROR  ANALYSIS  FOR 
AQUATIC  PLANT  PRODUCTION  ESTI- 
MATES, 

Notre  Dame  Univ.,  IN.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H 
W87-06904 


MAPPING-SURFACE  OR  GROUND  SURVEYS, 

Environmental  Protection  Agency,  Athens,  GA. 

Environmental  Services  Div. 

For  primary  bibliographic  entry  see  Field  2H 

W87-06909 


FRAMEWORK  FOR  THE  COMPLEMENTARY 
USE  OF  MATHEMATICAL  MODELS  AND  MI- 
CROCOSMS IN  ENVIRONMENT  ASSESS- 
MENT, 

Tetra  Tech,  Inc.,  Lafayette,  CA. 
p  B.  Porcella,  C.  W.  Chen,  R.  K.  Kawaratani,  J. 
Harte,  and  D.  Levy. 

IN:  Validation  and  Predictability  of  Laboratory 
Methods  for  Assessing  the  Fate  and  Effects  of 
Contaminants  in  Aquatic  Ecosystems.  A  Symposi- 
um Sponsored  by  The  Amer.  Inst,  of  Biology,  The 


Ecological  Soc.  of  America,  and  ASTM  Commit- 
tee E047,  Grand  Forks,  ND,  Aug.  8,  1983.  1985.  p 
204-211,  3  fig,  1  tab,  7  ref.  Electric  Power  Re- 
search Inst.  RP2046-2. 

Descriptors:  *Data  interpretation,  'Mathematical 
models,  'Microcosms,  'Environmental  assessment, 
•Model  studies,  Ecosystems,  Simulation  analysis, 
Ammonium,  Aquatic  environment. 

A  framework  was  developed  for  the  complementa- 
ry use  of  mathematical  models  and  microcosms  in 
environmental  assessment.  A  part  of  the  frame- 
work was  the  use  of  microcosm  data  to  define 
important  ecological  processes,  including  the 
mathematical  functions  and  their  rate  coefficients, 
for  inclusion  in  the  mathematical  model.  As  a  case 
study,  a  mathematical  model  developed  previously 
for  the  ecological  assessment  of  power  plant  im- 
pacts was  adapted  to  simulate  the  experimental 
conditions  of  a  microcosm.  Results  indicated  that 
ammonium  absorption  from  the  air  was  an  impor- 
tant process  for  the  microcosms  but  was  not  in- 
cluded in  the  simulation  model.  In  most  environ- 
mental situations,  this  is  not  an  important  process 
for  simulation.  The  rate  coefficients,  compiled 
from  the  literature  and  used  in  the  model  to  date, 
were  generally  applicable  to  the  microcosms.  Use 
of  the  mathematical  model  to  anticipate  results  of 
microcosm  experiments  can  help  optimize  the 
sample  collection  and  analysis  program  necessary 
to  meet  the  experimental  design.  (See  also  W87- 
06912)  (Author's  abstract) 
W87-06926 


COMPUTERIZATION   IN  THE  WATER   AND 
WASTEWATER  FIELDS. 

For   primary   bibliographic   entry   see   Field   5D 
W87-06965 


INTRODUCTION  TO  COMPUTERS, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Chemical 

Engineering. 

B.  Carnahan. 

IN:  Computerization  in  the  Water  and  Wastewater 

Fields,  Lewis  Publishers,  Inc.,  Chelsea,  Michigan 

1986.  p  1-17,  1  fig.  6 

Descriptors:  'Computers,  'Computer  programs, 
Automation,  Hardware,  Software,  Digital  comput- 
ers, Analog  computers,  Water  treatment,  Munici- 
pal water,  Water  treatment  facilities. 

Many  people  have  computing  experience  and  some 
may  be  very  knowledgeable  about  computers. 
However,  this  chapter  assumes  that  the  reader 
knows  nothing  about  them  and  starts  from  scratch. 
The  following  topics  are  discussed:  (1)  machine 
organization  -  how  computers  are  organized  from 
a  functional  standpoint;  (2)  operating  systems  - 
special  programs  that  allow  effective  computer 
use;  (3)  programming  languages  -  permits  the  writ- 
ing of  orders  for  the  computer;  (4)  system  pro- 
grams -  programs  that  are  generally  useful  for 
managing  the  computing  system  and,  in  some 
cases,  managing  an  office;  (5)  application  programs 
-  programs  that  solve  problems  of  interest  to  the 
users;  and  (6)  networks  and  communication  -  link- 
ing computers  together,  communication  between 
computers.  (See  also  W87-06965)  (Lantz-PTT) 
W87-06966 


SELECTING  A  COMPUTER  AND  SOFTWARE: 
A  USER'S  VIEWPOINT, 

Wyoming   Wastewater  Treatment   Plant,   Grand- 

ville,  MI. 

D.  P.  Wolz. 

IN:  Computerization  in  the  Water  and  Wastewater 

Fields,  Lewis  Publishers,  Inc.,  Chelsea,  Michigan 

1986.  p  19-26. 

Descriptors:  'Management  planning,  'Computers, 
'Computer  programs,  Performance  evaluation, 
Economic  aspects,  Benefits. 

Before  a  computer  system  can  be  configured  at  a 
facility,  preparation  is  necessary.  Basic  questions 
which  must  be  answered  in  some  manner  before 
hardware  and  software  can  be  selected  are:  (1) 
what  the  current  duties  are,  and  whether  these 


duties  can  be  computerized;  (2)  what  can  the  com- 
puter do  to  assist.  A  computer  properly  pro- 
grammed can  do  just  about  anything,  but  if  the 
application  is  exotic  or  unique,  special  software 
and  people  will  be  needed  to  maintain  it;  (3)  what 
the  costs  involved  will  be.  After  deciding  what  to 
do,  look  realistically  at  what  the  market  is  offering 
and  see  if  it  meets  the  needs;  and  (4)  what  are  the 
potential  benefits.  (See  also  W87-06965)  (Lantz- 
PTT) 
W87-06967 


USE  OF  COMPUTERS  IN  WATER  SUPPLY 
REGULATION, 

Michigan  Dept.  of  Public  Health,  Lansing.  Div.  of 

Water  Supply. 

J.  K.  Cleland,  and  K.  Kalinowski. 

IN:  Computerization  in  the  Water  and  Wastewater 

Fields,  Lewis  Publishers,  Inc.,  Chelsea,  Michigan 

1986.  p  27-33,  1  fig. 

Descriptors:  'Computers,  'Water  supply,  'Michi- 
gan, 'Management  planning,  'Water  management, 
Computer  programs,  Regulations. 

There  are  many  good  reasons  why  the  State  of 
Michigan  could  benefit  from  the  purchase  of  com- 
puter systems,  some  not  obvious  to  the  public  or  a 
person  working  in  the  water  supply  industry  repre- 
senting utilities,  consulting  services  or  vendors  of 
products  used  in  the  industry.  Why  computer  sys- 
tems are  valuable  in  water  supply  regulation,  and 
why  they  employ  a  combination  of  mainframe  and 
microcomputer  systems  to  best  meet  data  handling 
needs,  is  explained.  The  application  of  computers 
in  state  regulation  falls  into  three  broad  categories: 
those  applications  resulting  directly  from  statutory 
requirements:  those  which  directly  assist  program 
activities  and  provide  management  information 
both  in  and  outside  the  agency;  and  those  which 
are  projected  but  as  yet  are  not  in  service.  Statuto- 
ry requirements,  data  and  evaluation,  certification, 
administration,  and  water  production  and  use,  are 
just  some  of  the  applications  discussed.  (See  also 
W87-06965)  (Lantz-PTT) 
W87-06968 


COMPUTER  AIDED  MAPPING  AND  DESIGN, 

Engineerng  and  Graphic  Services,  Inc.,  Oak  Park, 

MI. 

For  primary  bibliographic  entry  see  Field  7A. 

W87-06975 


USE  OF  A  GEOGRAPHIC  INFORMATION 
SYSTEM  FOR  STORM  RUNOFF  PREDICTION 
FROM  SMALL  URBAN  WATERSHEDS, 

Yale  Univ.,  New  Haven,  CT.  School  of  Forestry 

and  Environmental  Studies. 

J.  K.  Berry,  and  J.  K.  Sailor. 

Environmental  Management  EMNGDC,  Vol.  11, 

No.  1,  p  21-27,  January  1987.  2  fig,  4  tab,  14  ref. 

Descriptors:  'Automation,  'Model  studies,  'Storm 
runoff,  'Urban  watersheds,  'Urban  hydrology, 
'Map  analysis,  'Data  interpretation,  Flow,  Sensi- 
tivity analysis,  Prediction,  Watersheds,  Basins, 
Simulation,  Runoff. 

The  use  of  computer-assisted  map  analysis  tech- 
niques for  prediction  of  storm  runoff  from  a  small 
urban  watershed  in  the  United  States  is  investigat- 
ed. An  automated  procedure  for  calculating  input 
parameters  for  the  US  Soil  Conservation  Service 
(SCS)  method  of  predicting  storm  runoff  volume 
and  peak  timing  is  presented.  Advanced  techniques 
of  spatial  analysis  are  used  to  characterize  spatial 
coincidence,  surface  configuration  and  effective 
hydrologic  distance.  A  limited  verification  of  the 
automated  procedure  indicates  that  the  model  rea- 
sonably characterizes  water  flow.  A  sensitivity 
analysis  of  basin  disaggregation  suggests  that  the 
SCS  method  yields  increased  volume  and  peak 
discharge  predictions  as  the  watershed  is  divided 
into  smaller  and  smaller  subunits.  As  a  means  to 
demonstrate  the  practical  application  of  the  auto- 
mated procedure,  a  simulation  of  the  effects  on 
surface  runoff  for  a  potential  residential  develop- 
ment is  presented.  (Author's  abstract) 
W87-07082 
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ESTIMATING  FRESHWATER  INFLOW 
NEEDS  FOR  TEXAS  ESTUARIES  BY  MATHE- 
MATICAL PROGRAMMING, 

Texas  Water  Development  Board,  Austin. 
For  primary  bibliographic  entry  see  Field  2L. 
W87-07104 


BEHAVIOR  OF  SENSITIVITIES  IN  THE  ONE- 
DIMENSIONAL  ADVECTION-DISPERSION 
EQUATION:  IMPLICATIONS  FOR  PARAME- 
TER ESTIMATION  AND  SAMPLING  DESIGN, 

Geological  Survey,  Reston,  VA. 

D.  S.  Knopman,  and  C.  I.  Voss. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  2,  p  253-272,  February  1987.  18  fig,  7  tab,  47 

ref. 

Descriptors:  *Path  of  pollutants,  *Solute  transport, 
♦Porous  media,  *Mathematical  equations,  ♦Sensi- 
tivity, ♦Model  studies,  ♦Advection,  ♦Dispersion, 
Mathematical  models,  Mathematical  studies,  Esti- 
mating equations,  Sampling,  Sampling  design,  Re- 
gression analysis,  Velocity,  Probability  distribu- 
tion. 

The  spatial  and  temporal  variability  of  sensitivities 
has  a  significant  impact  on  parameter  estimation 
and  sampling  design  for  studies  of  solute  transport 
in  porous  media.  Physical  insight  into  the  behavior 
of  sensitivities  is  offered  through  an  analysis  of 
analytically  derived  sensitivities  for  the  one-dimen- 
sional form  of  the  advection-dispersion  equation. 
When    parameters    are    estimated    in    regression 
models  of  one-dimensional   transport,  the  spatial 
and  temporal  variability  in  sensitivities  influences 
variance  and  covariance  of  parameter  estimates. 
Several  principles  account  for  the  observed  influ- 
ence of  sensitivities  on  parameter  uncertainty.  (1) 
Information  about  a  physical  parameter  may  be 
most  accurately  gained  at  points  in  space  and  time 
with  a  high  sensitivity  to  the  parameter.  (2)  As  the 
distance  of  observation  points  from  the  upstream 
boundary  increases,  maximum  sensitivity  to  veloci- 
ty during  passage  of  the  solute  front  increases  and 
the  consequent  estimate  of  velocity  tends  to  have 
lower  variance.   (3)  The   frequency   of  sampling 
must  be  'in  phase'  with  the  S  shape  of  the  disper- 
sion sensitivity  curve  to  yield  the  most  information 
on  dispersion.  (4)  The  sensitivity  to  the  dispersion 
coefficient  is  usually  at  least  an  order  of  magnitude 
less  than  the  sensitivity  to  velocity.  (5)  The  as- 
sumed probability  distribution  of  random  error  in 
observations   of  solute   concentration   determines 
the  form  of  the  sensitivities.   (6)  If  variance  in 
random  error  in  observations  is  large,  trends  in 
sensitivities  of  observation  points  may  be  obscured 
by  noise  and  thus  have  limited  value  in  predicting 
variance  in  parameter  estimates  among  designs.  (7) 
Designs  that  minimize  the  variance  of  one  parame- 
ter may  not  necessarily  minimize  the  variance  of 
other  parameters.  (8)  The  time  and  space  interval 
over  which  an  observation  point  is  sensitive  to  a 
given  parameter  depends  on  the  actual  values  of 
the  parameters  in  the  underlying  physical  system. 
(Author's  abstract) 
W87-07107 


NUMERICAL  ESTIMATION  OF  EFFECTIVE 
PERMEABILITY  IN  SAND-SHALE  FORMA- 
TIONS, 

Stanford  Univ.,  CA.  Dept.  of  Applied  Earth  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-07108 


EFFECT    OF    REGIONAL    HETEROGENEITY 
ON  FLOOD  FREQUENCY  ESTIMATION, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 
For  primary  bibliographic  entry  see  Field  2E. 

W87-07111 


FIELD-SCALE  EVALUATION  OF  INFILTRA- 
TION PARAMETERS  FROM  SOIL  TEXTURE 
FOR  HYDROLOGIC  ANALYSIS, 

Agricultural  Research  Service,  Boise,  ID.  North- 
west Watershed  Research  Center, 
lor    primary    bibliographic   entry   see   Field   2G. 

WK7-071I2 


RECURSIVE  STATE  AND  PARAMETER  ESTI- 
MATION WITH  APPLICATIONS  IN  WATER 
RESOURCES, 

Hanover  Univ.  (Germany,  F.R.).  Inst,  fuer  Grund- 
bau,  Bodenmechanik  und  Energiewasserbau. 
For  primary  bibliographic  entry  see  Field  2A. 
W87-07145 


SPATIAL  AND  TEMPORAL  ANALYSIS  OF 
THE  RECENT  DROUGHT  IN  THE  SUMMER 
RAINFALL  REGION  OF  SOUTHERN  AFRICA, 

Natal    Univ.,     Pietermaritzburg    (South    Africa). 

Dept.  of  Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  2B. 

W87-07153 


HYDROLOGICAL  DATA  MANAGER  AND  DI- 
GITIZATION IN  1985:  POINTS  TO  PONDER 
IN  THE  DEVELOPMENT  OF  A  NEW  DIGITIZ- 
ING SYSTEM, 

Natal    Univ.,    Pietermaritzburg    (South    Africa). 

Dept.  of  Agricultural  Engineering. 

M.  C.  Dent,  and  R.  E.  Schulze. 

Water  S.  A.  WASADV,  Vol.  13,  No.  1,  p  49-52, 

January  1987.  2  fig,  16  ref 


Descriptors:  ♦Data  processing,  ♦Digitization, 
♦Computer  programs,  ♦Data  storage  and  retrieval, 
♦Rainfall,  ♦Runoff,  ♦Computers,  Motivation, 
Errors,  Personnel  management,  Data  processing. 

The  information  which  is  extracted  from  digitized 
autographic  rainfall  and  runoff  records  is  used  in  a 
large  number  of  design  decisions.  In  addition  these 
data  are  invaluable  to  many  hydrological  research 
programs.  The  role  of  the  person  who  performs 
the  digitizing,  the  digitizor,  is  most  vital  to  the 
success  of  this  aspect  of  hydrological  research. 
Consequently  the  system  design  should  center 
around  the  motivational  and  operational  require- 
ments of  this  person.  The  recently  designed  system 
which  is  in  operation  in  the  Department  of  Agri- 
cultural Engineering  at  the  University  of  Natal  is 
described  in  order  to  illustrate  these  design  re- 
quirements. The  new  digitizing  system  makes  full 
use  of  the  latest  hardware  and  software  technology 
and  in  so  doing  allows  the  digitizor  considerable 
flexibility  and  control  over  the  process  of  digitiz- 
ing. (Author's  abstract) 
W87-07155 


COMPUTERIZED  DATA  BASE  FOR  FLOOD 
PREDICTION  MODELING, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-07177 


SOME  TECHNIQUES  FOR  USING  FREQUEN- 
CY ANALYSIS  AND  REALTIME  DATA  TO  IN- 
TERPRET FLOOD  POTENTIAL  DATA, 

Boise  National  Forest,  ID. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-07190 


WATER  QUALITY  MONITORING  RIVERS 
AND  STREAMS:  1984. 

Indiana  State  Board  of  Health,  Indianapolis.  Div. 

of  Water  Pollution  Control. 

Indiana  State  Board  of  Health,  1984.  141  p. 

Descriptors:  ♦Water  quality,  ♦Monitoring,  ♦Indi- 
ana, 4Water  pollution  sources,  ♦Data  collections, 
Path  of  pollutants,  Physical  analysis,  Chemical 
analysis,  Microbiological  analysis. 

This  program  was  established  to  provide  basic 
information  which  would  reveal  pollution  trends 
and  provide  water  quality  data  for  the  many  exist- 
ing and  prospective  users  of  surface  water  in  Indi- 
ana. The  importance  of  surface  waters  is  empha- 
sized by  the  fact  that  two-thirds  of  the  water  usage 
in  Indiana  in  1980  was  obtained  from  surface  sup- 
plies. The  monitoring  program  has  these  specific 
objectives:  (1)  to  determine  chemical,  physical, 
bacteriological,  and  biological  characteristics  of 
Indiana  water  under  changing  conditions;  (2)  to 
indicate,  when  possible,  the  sources  of  pollution 


entering  a  stream;  (3)  to  compile  data  for  future 
pollution  abatement  activities;  (4)  to  determine 
background  data  on  certain  types  of  wastes,  such 
as  chlorides  and  radioactive  materials,  and  to 
detect  critical  changes;  (5)  to  obtain  data  useful  for 
municipal,  industrial,  agricultural,  and  recreation 
uses;  and  (6)  to  procure  data  useful  and  necessary 
for  securing  public  action  toward  the  preservation 
of  streams  for  all  beneficial  uses.  This  is  the 
twenty-sixth  annual  water  quality  report  on  the 
major  surface  waters  of  Indiana.  In  April  1957,  the 
Division  of  Sanitary  Engineering,  Indiana  State 
Board  of  Health,  established  49  sites  for  the  bi- 
weekly collection  of  samples  for  physical,  chemi- 
cal, and  bacteriological  analyses,  and  10  of  the 
stations  were  sampled  for  radiological  analyses. 
Various  changes  and  improvements  have  been 
made  since  the  program  was  established  in  1957. 
At  the  present  time,  93  stations  are  included  in  the 
total  program.  Physical,  chemical,  and  bacteriolog- 
ical analyses  are  made  on  samples  collected  from 
all  93  of  these  stations,  plankton  analyses  from  18, 
and  radiological  analyses  from  24.  (Lantz-PTT) 
W87-07301 


ANNUAL  EFFLUENT  AND  ENVIRONMEN- 
TAL MONITORING  REPORT  FOR  CALEN- 
DAR YEAR  1983. 

Bettis  Atomic  Power  Lab.,  West  Mifflin,  PA. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-07308 


REGIONAL  AQUIFER-SYSTEM  ANALYSIS 
PROGRAM  OF  THE  U.S.  GEOLOGICAL 
SURVEY:  SUMMARY  OF  PROJECTS,  1978-84. 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-07312 

IDENTIFICATION  OF  EXISTING  WATER 
QUALITY  DATA. 

JRB  Associates,  Inc.,  Bellevue,  WA. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-07428 

APPLICATION  OF  PARAMETRIC  MIXED-IN- 
TEGER  LINEAR  PROGRAMMING  TO  HY- 
DROPOWER  DEVELOPMENT, 

Hydro-Quebec,  Varennes. 

A.  Turgeon. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  3,  p  399-407,  March  1987.  8  fig,  3  tab,  2  ref. 

Descriptors:  ♦Data  interpretation,  ♦Reservoirs, 
♦Hydroelectric  power,  ♦Capital,  ♦Linear  program- 
ming, Computers,  Algorithms,  Site  selection. 

The  problem  consists  in  selecting  the  sites  on  the 
river  where  reservoirs  and  hydroelectric  power 
plants  are  to  be  built  and  then  determining  the  type 
and  size  of  the  projected  installations.  The  solution 
obviously  depends  on  the  amount  of  money  the 
utility  is  willing  to  invest,  which  itself  is  a  function 
of  what  the  new  installations  will  produce.  It  is 
therefore  necessary  to  solve  the  problem  for  all 
possible  amounts  of  firm  energy  produced,  since  it 
is  not  known  at  the  outset  which  production  level 
the  utility  will  select.  This  is  done  in  the  paper  by  a 
parametric  mixed-integer  linear  programming 
(MILP)  method  whose  efficiency  derives  from  the 
fact  that  the  branch-and-bound  algorithm  for  se- 
lecting the  sites  to  be  developed  (and  consuming 
most  of  the  computer  time)  is  solved  a  minimum 
number  of  times.  Between  the  points  where  the 
MILP  problem  is  solved,  LP  parametric  analysis  is 
applied.  (Author's  abstract) 
W87-07471 


INTERPOLATION  OF  BINARY  SERIES 
BASED  ON  DISCRETE-TIME  MARKOV 
CHAIN  MODELS, 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 
ing. 

E.  Foufoula-Georgiou,  and  T.  T.  Georgiou. 
Water  Resources  Research  WRERAQ,  Vol.  23, 
No    3,   p   515-518,   March    1987.   2   tab,    10   ref, 
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append. 

Descriptors:  *Markov  chain  models,  *Model  stud- 
ies, 'Data  interpretation,  *Time  series,  'Interpola- 
tion, Probabilistic  process,  Distribution,  Rainfall, 
Statistics. 

The  problem  of  interpolating  missing  observations 
in  a  time  series  modeled  by  a  discrete-time  Markov 
chain  is  considered.  The  general  interpolation 
scheme  involves  a  finite  enumeration  of  all  possible 
paths  (i.e.,  admissible  values  for  the  missing  data) 
and  computation  of  the  probability  distribution  of 
the  paths.  Procedures  for  the  selection  of  a  particu- 
lar path  are  discussed  in  terms  of  a  prespecified 
interpolation  objective.  In  the  special  case  of  two- 
state  Markov  chains,  an  efficient  way  of  enumerat- 
ing the  paths  based  on  the  set  of  sufficient  statistics 
is  investigated.  An  example  using  daily  rainfall 
occurrence  series  is  presented.  (Author's  abstract) 
W87-07482 


METHOD  FOR  COUPLING  A  PARAMETERI- 
ZATION OF  THE  PLANETARY  BOUNDARY 
LAYER  WITH  A  HYDROLOGIC  MODEL, 

Connecticut  Univ.,  Storrs.  Dept.  of  Civil  Engi- 
neering. 

J.  D.  Lin,  and  S.  F.  Sun. 

Journal  of  Climate  and  Applied  Meteorology 
JCAMEJ,  Vol.  25,  No.  12,  p  1971-1976,  December 
1986.  3  fig,  16  ref.  NASA  Grants  NSG  5075  and 
NSG  5346. 

Descriptors:  *Climatology,  'Planetary  boundary 
layers,  'Hydrologic  models,  *Model  studies,  *Data 
interpretation.  Simulation,  Boundary  layers,  At- 
mosphere, Hydrology. 

DeardorfPs  parameterization  of  the  planetary 
boundary  layer  is  adapted  to  drive  a  hydrologic 
model.  The  method  converts  the  atmospheric  con- 
ditions measured  at  the  anamometer  height  at  one 
site  to  the  mean  values  in  the  planetary  boundary 
layer;  it  then  uses  the  planetary  boundary  layer 
parameterization  and  the  hydrologic  variables  to 
calculate  the  fluxes  of  momentum,  heat  and  mois- 
ture at  the  atmosphere-land  interface  for  a  different 
site.  A  simplified  hydrologic  model  is  used  for  a 
simulation  study  of  soil  moisture  and  ground  tem- 
perature on  three  different  land  surface  covers. 
The  results  indicate  that  this  method  can  be  used  to 
drive  a  spatially  distributed  hydrologic  model  by 
using  observed  data  available  at  a  meteorological 
station  located  on  or  nearby  the  site.  (Author's 
abstract) 
W87-07512 


PLUGGING  INTO  A  DAM, 

Illinois  Univ.  at  Chicago  Circle. 

M.  L.  Silver,  and  J.  H.  Rogers. 

Civil   Engineering   (ASCE)   CEWRA9,   Vol.    56, 

No.  5,  p  56-58,  May  1986.  3  fig. 

Descriptors:  *Data  interpretation,  *Dam  stability, 
•Hydraulic  engineering,  'Computer  programs, 
•Monitoring,  'Safety,  'MIDAS,  'Automation, 
'Dams,  'Dam  failure,  'Russell  Dam,  Hydraulic 
structures,  Dam  foundatation,  Foundation  failure, 
Georgia,  Embankments,  Estimating,  Performance 
evaluation,  Seepage. 

A  sophisticated  computer  program  known  as 
MIDAS  (Management  of  Information  for  Dam 
Safety)  is  being  used  to  maintain  records  and  ana- 
lyze the  performance  of  the  newly  constructed 
Richard  B.  Russell  Dam  on  the  Savannah  River, 
about  63  miles  above  Augusta,  GA.  The  program 
rapidly  and  economically  summarizes,  plots,  and 
evaluates  data  from  instruments  embedded  in  the 
dam's  embankments.  The  instrumentation  includes 
piezometers  to  monitor  internal  pore  pressure,  in- 
clinometers to  track  lateral  displacement,  settle- 
ment gauges  to  measure  vertical  displacement,  and 
other  instruments.  MIDAS  makes  it  possible  to 
store,  update,  retrieve,  and  analyze  in  real  time 
large  volumes  of  information  from  these  instru- 
ments. Instrumentation  at  the  dam  is  read  on  a 
fixed  schedule  designed  to  optimize  the  evaluation 
of  dam  performance.  User-friendly  interactive 
commands  can  be  used  to  plot  the  relationship 
between  performance  data  and  environmental  in- 


formation. MIDAS  can  also  develop  statistical  or 
numerical  models  of  acceptable  dam  performance 
against  which  measured  dam  performance  can  be 
compared.  The  differences  between  observed  and 
expected  performance  are  then  compared  against 
preset  tolerances;  if  these  are  exceeded,  a  warning 
shows  on  the  computer  screen  and  on  hard  copy 
plots.  The  U.S.  Army  Corps  of  Engineers  is  plan- 
ning to  use  MIDAS  to  evaluate  the  performance  of 
a  number  of  its  other  dams.  (Doria-PTT) 
W87-07582 
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STRENGTH  DESIGN  OF  REINFORCED  CON- 
CRETE HYDRAULIC  STRUCTURES,  REPORT 
4:  LOAD-MOMENT  CHARACTERISTICS  OF 
REINFORCED  CONCRETE  CIRCULAR  CON- 
DUITS, 

Army  Engineer  Waterways  Experiment   Station, 
Vicksburg,  MS.  Structures  Lab. 
For  primary  bibliographic  entry  see  Field  8F. 
W87-07018 


ANNOTATED  BIBLIOGRAPHY  FOR  NAVIGA- 
TION TRAINING  STRUCTURES, 

Army   Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

W.  E.  Pankow,  and  R.  F.  Athow. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161.  Technical  Report 

REMR-HY-1,  July  1986.  Final  Report.  63  p. 

Descriptors:  'Bibliographies,  'Navigation  struc- 
tures, 'Training,  'Scour,  'River  training,  Hydrau- 
lic structures,  Maintenance. 

The  navigation  projects  of  America  were  the  focus 
of  a  study  to  develop  new  and  improved  technolo- 
gy for  repair  and  rehabilitation  of  estuarine  and 
riverine  deep-  and  shallow-draft  training  struc- 
tures. Establishment  of  the  Corps  of  Engineers 
Repair,  Evaluation,  Maintenance,  and  Rehabilita- 
tion Research  (REMR)  program  was  the  basis  for 
the  development  of  methods  for  detecting  scour 
damage  at  these  structures,  setting  up  rationale  for 
defining  damaging  scour,  and  identifying  and  eval- 
uating techniques  and  equipment  for  repair  of  such 
damage.  This  report,  a  bibliography,  is  to  serve  as 
a  reference  base.  It  is  divided  into  three  categories: 
General  Overview,  Scour  and  Scour  Damage,  and 
Repair  Techniques.  (Author's  abstract) 
W87-07027 


LITTLE  SIOUX  CONTROL  STRUCTURE, 
LITTLE  SIOUX  RIVER,  IOWA:  HYDRAULIC 
MODEL  INVESTIGATION, 

Army   Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
J.  E.  Hite. 

Available  from  the  National  Technical  Information 
Serivce,  5285  Port  Royal  Road,  Springfield,  VA 
22161  as  ADA  171 592.  Price  codes:  A06-PC  in 
papercopy,  A01-MF  in  microfiche.  Army  Corps  of 
Engineers  Technical  Report  HL-86-5,  June  1986. 
Final  Report.  98  p,  4  tab,  27  photos,  37  plates. 

Descriptors:  'Little  Sioux  Control  Structure, 
'Little  Sioux  River,  'Iowa,  'Hydraulic  models, 
•Model  studies,  'Channels,  Channel  improvement, 
Channel  flow,  Flow  profiles,  Design  criteria, 
Structural  models,  Weirs,  Hydraulic  structures, 
Riprap,  Flow  discharge. 

The  Little  Sioux  Project,  located  in  Woodbury, 
Monona,  and  Harrison  Counties,  Iowa,  consisted 
of  remedial  work  on  the  channel  of  the  Little 
Sioux  River,  three  existing  sills  at  the  mouth  of  the 
river,  and  the  construction  of  a  channel  control 
structure  about  5.75  miles  above  the  mouth.  A 
model  study  of  the  original  channel  control  struc- 
ture was  conducted  to  develop  a  satisfactory 
design  for  discharges  up  to  10,000  cfs.  Since  the 
construction  of  the  original  control  structure,  the 
channel  has  degraded  1 1  ft  and  flows  exceeding 
10,000  cfs  have  occurred  regularly.  Flows  exceed- 
ing the  berm  height  scoured  the  side  slopes  causing 
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the  riprap  to  fail,  and  convergence  of  the  concen- 
trated flows  from  the  right  and  left  bank  berm 
sections  caused  the  development  of  a  severe  scour 
hole  downstream  of  the  stilling  basin.  High  flows 
during  the  spring  of  1983  caused  the  structure  to 
fail  so  another  model  investigation  was  necessary 
to  develop  a  design  for  the  replacement  structure 
and  to  determine  methods  to  stabilize  the  area 
downstream  of  the  structure  and  the  channel  side 
slopes.  Tests  on  a  l:25-scale  hydraulic  model  of  the 
replacement  structure  were  conducted  to  develop 
the  design.  The  model  reproduced  about  650  ft  of 
topography  upstream  from  the  structure,  the  con- 
trol structure,  and  1,150  ft  of  topography  down- 
stream from  the  structure.  Modifications  to  the 
original  design  were  made  to  produce  a  structure 
that  provided  an  acceptable  headwater  rating 
curve,  and  one  with  adequate  energy  dissipation  in 
the  stilling  basin.  A  notched  weir  was  developed 
that  provided  a  desired  range  of  headwater  eleva- 
tions for  the  expected  discharges.  The  weir  also 
produced  velocities  upstream  and  downstream 
from  the  low-flow  notch  for  discharges  less  than 
1 ,000  cfs  that  were  considered  appropriate  for  up- 
stream fish  migration.  Stable  riprap  designs  were 
determined  for  the  channel  bottom  downstream 
from  the  stilling  basin  and  the  channel  side  slopes. 
(Author's  abstract) 
W87-07343 


GRAVEL  PACK  THICKNESS  FOR  GROUND- 
WATER WELLS  -  REPORT  NO.  1, 

Water  and  Power  Resources  Service,  Denver,  CO. 
Engineering  and  Research  Center. 
C.  P.  Buyalski. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia,  22161  as  PB86- 
247368.  Price  codes: A05-PC  in  papercopy,  A01- 
MF  in  microfiche.  Bureau  of  Reclamation  Report 
No.  REC-ERC-86-7,  June  1986.  70  p,  32  fig,  18 
tab,  6  ref,  append. 

Descriptors:  'Gravel  packing,  'Groundwater, 
'Wells,  Well  filters,  Groundwater  movement,  Hor- 
izontal flow,  Aquifers. 

Gravel  packs,  well  screens,  and  well  development 
methods  are  being  investigated  for  groundwater 
wells  through  an  ongoing  research  and  develop- 
ment program  conducted  by  the  Bureau  of  Recla- 
mation Engineering  and  Research  Center.  A  well 
sectional  model  study  program  was  designed  to 
determine  the  optimum  gravel  pack  thickness  by 
using  the  high-velocity  horizontal  water  jetting 
well  development  method.  The  results  indicate 
that  the  thickness  of  a  gravel  pack  is  limited  to  a 
practical  dimension.  The  success  of  the  prototype 
well  operation  depends  on  the  effective  destruction 
of  the  rigid  wall  cake  (formed  by  the  drilling 
operation)  during  the  well  development  phase.  A 
minimum  thickness  is  recommended  when  employ- 
ing the  jetting  method  from  inside  the  well.  How- 
ever, the  gravel  pack  should  be  thick  enough  to 
provide  an  annular  space  that  will  ensure  complete 
surrounding  of  the  well  screen  by  pack  material 
during  the  placement  operation.  Therefore,  the 
selection  of  the  gravel  pack  thickness  should  be 
based  on  the  efficiency  of  the  well  development 
method  used  and  the  ease  of  proper  placement  of 
pack  material.  (Author's  abstract) 
W87-07391 


SPILLWAY  DESIGN  AFFECTS  RESERVOIR 
WATER  QUALITY, 

Agricultural    Research    Service,    Columbia,    MO. 

North  Central  Watershed  Research  Unit. 

D.  L.  Rausch. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 

2,  p  462-466,  472,  March- April  1986.  1  fig,  5  tab,  12 

ref. 

Descriptors:  'Spillways,  'Silting,  'Reservoirs, 
'Water  quality,  Missouri,  Sediments,  Nutrients, 
Runoff,  Ammonium,  Orthophosphates,  Density 
currents,  Sediment  control. 

Reservoir  water  quality  is  affected  by  the  type  of 
spillway  used  in  the  structure.  Research  on  three 
small  reservoirs  in  central  Missouri  shows  that  not 
only    does   the    bottom-withdrawal    spillway    im- 
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prove  the  quality  of  water  stored,  but  it  also  pro- 
longs the  life  of  the  structures.  This  is  accom- 
plished by  discharging  density  currents  as  soon  as 
they  reach  the  deepest  point  in  the  reservoir  while 
retaining  the  cleanest  water  on  the  surface.  The 
data  show  that  when  compared  with  surface  dis- 
charge, the  bottom  withdrawal  discharged  1.7  to 
3.2  times  more  sediment,  1.3  to  3.6  times  more 
ortho-P  and  1.8  to  5.9  times  more  ammonium.  The 
deepest  reservoir  gave  the  highest  number,  indicat- 
ing it  received  the  most  benefit  from  the  bottom- 
withdrawal  spillway.  The  average  sediment  trap 
efficiency  of  Bailey  reservoir  dropped  from  88% 
for  surface  withdrawal  to  74%  for  the  bottom- 
withdrawal  spillway.  The  larger  runoff  event  still 
tends  to  give  lower  trap  efficiency.  (Author's  ab- 
stract) 
W87-07452 


EVALUATION     OF     DROP-CHECK     STRUC- 
TURES FOR  FARM  IRRIGATION  SYSTEMS, 

Agricultural    Research    Service,    Kimberly,    ID. 
Snake  River  Conservation  Research  Center. 
For  primary  bibliographic  entry  see  Field  3F. 

W87-07459 


SLIPFORMED  FACES  PACE  RAPID  POURS 
FOR  RCC  DAM, 

W.  G.  Reinhardt. 

Engineering  News  -  Record  ENREAU,  Vol.  217, 

No.  23,  p  22-24,  December  1986. 

Descriptors:  *Upper  Stillwater  Dam,  Utah,  *Dam 
construction,  *Concrete  dams,  *Concrete  con- 
struction, Construction,  Dams,  Concretes,  Gravity 
dams,  Concrete  mixes,  Hydraulic  structures. 

After  an  early  winter  shutdown,  the  contractor 
building  the  Upper  Stillwater  Dam  in  the  Uinta 
Mountains  of  Utah  now  expects  to  place  all  of  the 
final  638,000  cu  yd  before  the  winter  of  1987.  The 
Upper  Stillwater  is  the  world's  largest  roller-com- 
pacted concrete  (RCC)  dam  and  the  first  RCC 
dam  built  with  slipformed  facing  elements.  The 
contractor,  Tyger  Construction  Co.  Inc.  of  Spar- 
tanburg, SC,  must  slipform  concrete  facing  ele- 
ments this  spring  fast  enough  to  keep  pace  with 
RCC  placement  as  the  2,673-ft-long  gravity  dam 
grows  thinner  toward  its  195-ft-high  crest.  So  far, 
the  method  has  worked  well.  The  slipforms  have 
been  used  to  cast  walls  for  the  lower  drainage 
gallery  as  well,  and  will  be  used  also  for  the  upper 
gallery.  This  innovation  allowed  RCC  placement 
to  continue  uninterrupted  during  work  on  the 
lower  gallery,  saving  nine  days.  Each  slipform  pass 
across  the  dam  takes  9  to  12  hours.  Previously, 
Tyger  ran  the  machines  across  once  every  other 
day  during  the  maintenance  shift;  next  season,  it 
will  be  necessary  to  make  two  passes  a  day.  Three 
RCC  mixes  are  used,  all  with  a  high  fly  ash  content 
to  retard  set  and  increase  workability.  (Doria- 
PTT) 
W87-07543 


SIX  DAMS  TO  DIVERT  RIVER  FLOWS, 

B.  Ryan. 

Engineering  News  -  Record  ENREAU,  Vol.  217, 

No.  24,  p  28,  December  1986. 

Descriptors:  *River  flow,  *Diversion  dams, 
•South  Africa,  *Water  resources  development, 
•International  agreements,  'Lesotho,  •Hydroelec- 
tric power,  Flow,  Diversion,  Reservoirs,  Electric 
power,  Water  supply,  Water  supply  development, 
Powerplants,  Hydroelectric  plants,  Tunnels,  Dams, 
Rivers. 

South  Africa  and  Lesotho  have  signed  a  treaty  to 
proceed  with  a  $1.8  billion  series  of  dams,  hydro- 
electric plants,  and  tunnels  to  divert  water  into 
South  Africa's  industrial  heartland  and  produce 
power.  A  binational  body  has  been  formed  to 
oversee  the  project,  which  is  currently  entering  its 
design  phase.  The  project  will  divert  water  that 
would  flow  into  the  upper  Orange  River  through 
six  dams  toward  the  upper  Vaal  River  in  South 
Africa.  Four  dams  will  be  used  for  water  storage, 
while  the  other  two  will  create  reservoirs  for  hy- 
droelectric plants.  Mashai  Dam  will  be  the  largest 
(590  ft  high  and  2,591   ft  long),  impounding  3.5 


million  acre-ft  of  water.  The  project  will  be  carried 
out  in  four  stages,  delivering  water  to  the  Vaal 
River  by  1995  at  the  rate  of  636  cu  ft  per  second, 
and  2,285  cfs  by  2017.  Initial  work  will  include 
construction  of  150  miles  of  access  roads  in  Leso- 
tho and  the  upgrading  of  170  miles  of  roads  in  the 
two  nations.  (Doria-PTT) 
W87-07545 

POSTCONSTRUCTION  DEFORMATIONS  OF 
ROCKFILL  DAMS, 

Hydro-Quebec,  Montreal. 

O.  Dascal. 

Journal    of    Geotechnical    Engineering    (ASCE) 

JGENDZ,  Vol.  113,  No.  1,  p  46-59,  January  1987. 

20  fig,  1  tab,  8  ref. 

Descriptors:  *Dam  stability,  *Rockfill  dams, 
•Monitoring,  *Deformation,  'Safety,  Prediction, 
Settlement,  Deflection,  Dams. 

Postconstruction  deformations  of  some  rockfill 
dams  with  a  slightly  inclined  or  central  till  (mo- 
raine) core  are  presented.  Although  deformation 
may  continue  for  30  years  after  dam  construction, 
settlement  may  nevertheless  be  considered  to  cease 
after  36  months.  The  crest  settlement  reflects  the 
core  compression,  which  is  relatively  low,  while 
the  downstream  rockfill  shoulders  exhibit  much 
higher  settlements.  The  maximum  settlement  ex- 
pressed as  a  percentage  of  height  (%H)  does  not 
always  concur  with  the  maximum  measured  settle- 
ment value  or  with  the  maximum  fill  height.  De- 
pending on  the  valley  cross  section  (width),  an 
arching  phenomenon  can  develop  and  push  the 
maximum  %H  towards  the  abutments.  Horizontal 
deflection  downstream,  also  expressed  as  a  per- 
centage of  the  height  of  the  dam  crest,  could  reach 
1.5-5.0  times  the  settlement  value.  The  effect  of 
impounding  is  illustrated  by  a  differential  deforma- 
tion (settlement  and  deflection)  of  the  upstream 
and  downstream  edge  of  the  crest,  inducing  a 
progressive  spreading  (widening)  of  the  crest 
(danger  of  longitudinal  fissuration).  Settlement  and 
deflection  envelope  curves  based  on  the  values 
recorded  by  the  analyzed  structures  could  be  used 
as  a  quick  tool  for  monitoring  the  future  behavior 
of  dams  and  dikes.  (Author's  abstract) 
W87-07578 


PLUGGING  INTO  A  DAM, 

Illinois  Univ.  at  Chicago  Circle. 

For  primary  bibliographic  entry  see  Field  7C. 

W87-07582 
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BREAKWATER  GAP  WAVE  DIFFRACTION: 
AN  EXPERIMENTAL  AND  NUMERICAL 
STUDY, 

National  Research  Inst,  for  Oceanology,  Stellen- 

bosch  (South  Africa). 

J.  D.  Pos,  and  F.  A.  Kilner. 

Journal   of  Waterway,   Port,  Coastal   and  Ocean 

Engineering  (ASCE)  JWPED5,  Vol.  113,  No.  1,  p 

1-21,  January  1987.  11  fig,  2  tab,  41  ref. 

Descriptors:  *Wave  action,  'Hydrodynamics, 
•Wavelengths,  *Wave  height,  *Breakwaters, 
Finite  element  method,  Waves,  Shadow  zone. 

Breakwater  gap  configurations  with  gap-to-wave- 
length (B/L)  ratios  of  1.64,  1.20,  1.00,  0.75,  and 
0.50  were  investigated,  both  experimentally  (using 
close-range  photogrammetry)  and  numerically 
(using  finite  and  infinite  elements).  The  experimen- 
tal results,  when  compared  to  the  finite  element 
and  available  analytical  results,  show  that:  (1)  the 
measured  wave  heights  in  the  shadow  zones  (those 
regions  sheltered  by  the  breakwater  arms)  tend  to 
be  larger  than  predicted  theoretically  due  to  the 
combined  effect  of  secondary  waves  generated  at 
the  breakwater  tips  and  wave  orthogonal  spread- 
ing near  the  gap  centerline  (and  subsequent  wave 
orthogonal  bunching  in  the  shadow  zones)  caused 
by  wave  steepness  differences  along  the  crests;  and 
(2)  the  wave  heights  outside  the  shadow  zones 
tend  to  be  smaller  than  predicted  theoretically, 
again  due  to  wave  orthogonal  spreading  caused  by 


the  greater  steepness  of  waves  near  the  gap  center- 
line.  The  results  suggest  that  linear  theory  provides 
conservative  wave  height  estimates  outside  the 
shadow  zone,  but  underestimates  wave  heights  in 
the  shadow  zone.  (Author's  abstract) 
W87-06704 


CHARACTERISTICS  OF  MECHANICALLY- 
GENERATED  WAVES, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  MD.  Goddard  Space  Flight  Center. 
Y.  A.  Papadimitrakis,  E.  Y.  Hsu,  and  R.  L.  Street. 
Journal  of  Waterway,  Port,  Coastal  and  Ocean 
Engineering  (ASCE)  JWPED5,  Vol.  113,  No.  1,  p 
39-59,  January  1987.  2  fig,  3  tab,  59  ref,  2  append. 
NSF  Grant  NSF-CEE-7817618  and  ONR  contract 
N00014-84-K-0242. 

Descriptors:  *Wave  action,  'Hydrodynamics, 
•Wave  height,  *Waves,  'Wind  waves,  Wind  ef- 
fects, Dispersion,  Amplitude. 

The  structure  of  a  mechanically-generated  sinusoi- 
dal, water-wave  train  of  fixed  frequency  is  exam- 
ined under  the  influence  of  wind.  The  characteris- 
tics of  this  wave  train  were  obtained  with  the  aid 
of  capacitance-type  wave  height  gauges  in  a  wind- 
wave  research  facility  at  Stanford  University.  Ex- 
perimental results  are  given  for  seven  wind  speeds 
in  the  range  140-400  cm/s  and  1  Hz,  2.54  cm 
(nominal)  amplitude,  mechanically-generated 
waves.  The  amplitude  and  phase  of  the  various 
wave  components  were  deduced  by  a  simple 
method  using  their  traveling  wave  property  and 
their  characteristic  dependence  upon  the  stream- 
wise  position  in  the  channel.  The  dispersion  rela- 
tion and  component  phase  speeds  were  also  exam- 
ined. It  was  found  that:  (1)  the  amplitude  of  the 
forced  and  free-traveling  second  harmonics  com- 
pares favorably  with  existing  theories;  and  (2)  the 
nonlinearities  of  the  primary  wave,  the  interaction 
between  short  gravity  waves  and  the  primary 
wave,  and  the  advection  effects  of  wind  drift  are 
mainly  responsible  for  the  deviation  of  the  meas- 
ured phase  speed  from  the  linear  theory.  The  latter 
results  are  consistent  with  the  field  measurements 
reported  by  other  researchers,  indicating  that  the 
apparent  phase  speeds  at  high  frequencies  are  inde- 
pendent of  the  frequency.  The  measured  phase 
speeds  were  also  found  to  increase  with  wind 
speed,  at  a  given  frequency,  in  accord  with  previ- 
ous laboratory  measurements  and  theoretical  com- 
putations. (Authors'  abstract) 
W87-06705 


MEASUREMENTS  OF  LARGE  STREAMWISE 
VORTICES  IN  AN   OPEN-CHANNEL  FLOW, 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-06822 

TIDAL  AND  TIDALLY  AVERAGED  CIRCULA- 
TION CHARACTERISTICS  OF  SUISUN  BAY, 
CALIFORNIA, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  2L. 

W87-06825 

INCLINED  DENSE  JETS  IN  FLOWING  CUR- 
RENT, 

Georgia  Inst,   of  Tech.,   Atlanta.   Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06835 

WAVE  ACTION  IN  PUMPING  STATION 
STORM  OVERFLOW, 

University    of  Strathclyde,    Glasgow    (Scotland). 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  8C. 

W87-06836 
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MCGEE  CREEK  PUMPING  STATION  SUMP 
PIKE  COUNTY,  ILLINOIS:  HYDRAULIC 
MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
G.  R.  Triplett. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161as  ADA  174884. 
Price  codes:  A03-PC  in  papercopy,  A01-MF  in 
microfiche.  Technical  Report  HL-86-8,  October 
1986.  Final  Report.  35  p,  14  fig,  3  tab. 

Descriptors:  'McGee  Creek,  •Illinois,  *Pumping 
plants,  'Hydraulic  models,  'Hydrodynamics, 
•Model  studies,  'Hydraulic  machinery,  'Sumps, 
Channel  flow,  Flow  profiles,  Vortices. 

The  McGee  Creek  Pumping  Station  sump  model 
study  was  conducted  to  evaluate  the  characteris- 
tics of  inflow  conditions  and  to  develop  modifica- 
tions, if  needed,  to  improve  flow  distribution  to  the 
pump  intakes.  The  operation  of  the  l:10.4-scale 
model  of  the  original  design  sump  showed  uniform 
flow  distribution  from  the  trapezoidal  channel  to 
the  pump  bays.  Reasonably  good  flow  distribution 
existed  in  the  bay  approach  to  the  individual 
pumps.  Eddies  were  generated  as  the  flow  came 
through  the  constricted  sluice  gate  openings.  Di- 
verging sidewalk  streamlined  the  flow  back  into 
the  bay  area,  but  there  were  no  converging  side- 
walls  for  streamlining  the  flow  into  the  constricted 
sluice  gate  opening  due  to  the  position  and  design 
of  the  sluice  gate.  Some  dissipation  of  the  eddies 
occurred  in  the  bay  approach  area,  while  circular 
motion  continued  to  the  pump  column  area  where 
surface  vortices  occurred  under  certain  operating 
conditions.  The  intersump  catwalk  openings 
caused  a  problem  when  the  water  surface  elevation 
was  raised  above  el  421.  Circular  flow  was  gener- 
ated as  water  flowed  freely  through  these  openings 
to  adjacent  sumps.  This  circular  flow  added  to  the 
problem  from  the  eddies  and  gave  strength  to  the 
formation  of  surface  vortices.  Test  results  indicated 
no  significant  increase  in  adverse  flow  due  to  off- 
center  location  of  both  side  pumps  in  the  original 
design.  The  original  design  intersump  drain  open- 
ings allowed  some  intersump  flow,  but  its  effect 
also  was  insignificant.  This  report  does  not  advo- 
cate offcenter  pump  locations  or  intersump  drain 
opening  near  the  pump  bell  intake  without  a  model 
study  to  determine  their  effect  for  a  specific  sump. 
These  two  irregular  features  (offcenter  location  of 
the  pumps  and  intersump  openings  near  the  pump 
bell  intake),  combined  with  the  eddy  from  the 
sluice  gate  openings,  produced  an  overall  adverse 
effect  that  was  less  than  the  adverse  effects  of  some 
of  the  irregular  features  tested  alone.  The  recom- 
mended design  satisfactorily  corrected  the  net  ad- 
verse effects  of  these  features.  (Lantz-PTT) 
W87-06999 


SELECTIVE  WITHDRAWAL  RISER  FOR 
CAVE  RUN  LAKE, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

S.  T.  Maynord,  and  C.  H.  Tate. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  V A  22161.  Technical  Report 

HL-86-9,  November  1986.  Final  Report.  75  p,  10 

fig,  18  tab.  V 

Descriptors:  'Cave  Run  Lake,  'Kentucky,  'Selec- 
tive withdrawal,  'Hydrodynamics,  'Reservoir  op- 
eration, 'Risers,  Lakes,  Performacne  evaluation, 
Flow  regulators. 

Tests  were  conducted  to  determine  the  hydraulic 
and  selective  withdrawal  characteristics  of  the  pro- 
posed selective  withdrawal  riser  for  Cave  Run 
Lake,  Kentucky.  A  l:18-scale  model  was  used  to 
investigate  the  hydraulic  performance  of  the  pro- 
posed add-on  riser.  Upper  limits  for  satisfactory 
nser  operation  were  found  to  depend  on  (a)  sub- 
merged orifice  flow,  (b)  adverse  pressures,  (c)  tur- 
bulence within  the  riser,  (d)  pool  or  flow  control 
oscillation,  and  (e)  vortices.  Pressures  within  the 
proposed  riser  were  positive  for  all  discharges  up 
to  2,500  cfs,  indicating  that  adverse  pressure  condi- 
tions will  not  have  as  significant  an  effect  on  riser 
discharge  as  will  the  other  factors.  Performance  of 
the  stilling  basin  for  single  gate  operation  was 
evaluated.  Selective  withdrawal  studies  were  con- 


ducted in  a  l:14.1-scale  model.  Various  density 
profiles  were  used  to  study  the  withdrawal  pat- 
terns of  the  proposed  riser  for  different  operating 
regimes.  The  top  riser  port  nearest  the  embank- 
ment was  found  to  have  essentially  the  same  selec- 
tive characteristics  as  the  other  ports.  (Author's 
abstract) 
W87-070O0 


STUDY  OF  AERATION  AT  WEIRS  AND  CAS- 
CADES, 

Maebashi  City  Coll.  of  Technology  (Japan). 

For   primary   bibliographic   entry   see   Field   5G. 

W87-07122 


WEIR-ORIFICE  UNITS  FOR  UNIFORM  FLOW 
DISTRIBUTION, 

Concordia     Univ.,     Loyola     Campus,     Montreal 
(Quebec).  Dept.  of  Civil  Engineering. 
A.  S.  Ramamurthy,  U.  S.  Tim,  and  M.  V.  J.  Rao. 
Journal  of  Environmental  Engineering  JOEDDU 
(ASCE),   Vol.    113,   No.    1,   p   155-166,   February 
1987.  6  fig,  1  tab,  9  ref. 

Descriptors:  'Open-channel  flow,  'Wastewater 
treatment,  'Orifices,  'Weirs,  'Model  studies, 
Mathematical  analysis,  Froude  number,  Hydrau- 
lics, Wastewater  facilities,  Design  criteria. 

Very  limited  information  is  available  to  the  engi- 
neer for  the  analysis  of  open  channel  distribution 
devices  consisting  of  a  lateral  weir  and  an  orifice 
that  can  be  used  effectively  in  the  design  of  both 
water  and  wastewater  treatment  plants.  A  method 
to  analyze  the  flow  through  such  partitioned  weirs 
in  a  distribution  channel  is  presented.  For  purposes 
of  analysis,  a  single  unit  of  weir-orifice  combina- 
tion is  considered.  Flow  through  rectangular  later- 
al weir-orifices  is  obtained  using  an  existing  hydro- 
dynamic  model  for  the  lateral  efflux  from  a  two- 
dimensional  channel.  The  design  procedure  for 
proportioning  the  weir  orifice  unit  for  a  given 
inflow  is  discussed.  It  is  shown  that  weir-orifice 
units  can  be  properly  designed  to  ensure  an  out- 
flow that  is  a  prescribed  percentage  of  the  channel 
inflow  over  a  range  of  upstream  flow  depths.  The 
experimental  data  obtained  in  a  test  flume  provide 
a  verification  of  the  theoretical  relationship  be- 
tween the  geometric  and  hydrodynamic  param- 
eters of  the  weir-orifice  flow.  The  predicted  rela- 
tionships are  valid  for  flow  through  a  lateral  weir- 
orifice  unit  that  can  be  as  wide  as  the  main  chan- 
nel. (Airone-PTT) 
W87-07128 


LITTLE  SIOUX  CONTROL  STRUCTURE, 
LITTLE  SIOUX  RIVER,  IOWA:  HYDRAULIC 
MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8A. 

W87-07343 


TRANSVERSE  MIXING  IN  MEANDERING 
LABORATORY  CHANNELS  WITH  RECTAN- 
GULAR AND  NATURALLY  VARYING  CROSS 
SECTIONS, 

Texas  Univ.   at  Austin.   Center  for  Research  in 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-07420 


APPLICATION  OF  PARAMETRIC  MIXED-IN- 
TEGER LINEAR  PROGRAMMING  TO  HY- 
DROPOWER  DEVELOPMENT, 

Hydro-Quebec,  Varennes. 

For  primary  bibliographic  entry  see  Field  7C. 

W87-07471 


SOME  SPACE-FILLING  CONTROLS  ON  THE 
ARRANGEMENT  OF  TRIBUTARIES  IN  DEN- 
DRITIC CHANNEL  NETWORKS, 

State  Univ.   of  New  York  at   Buffalo.   Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-07478 


Hydraulic  Machinery — Group  8C 

SOME  DYNAMIC  ASPECTS  OF  RIVER  GEOM- 
ETRY, 

Johns  Hopkins  Univ.,   Baltimore,   MD.   Dept.   of 
Geography  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-07480 


HYDRAULICS  OF  PARTIALLY  FILLED  EGG 
SEWERS, 

Detroit  Water  and  Sewerage  Dept.,  MI. 

M.  A.  Gill. 

Journal   of  Environmental    Engineering   (ASCE) 

JOEDDU,  Vol.  113,  No.  2,  p  407-425,  April  1987. 

5  fig,  4  tab,  7  ref,  2  append. 

Descriptors:  'Hydraulics,  'Hydrodynamics,  'Egg 
sewers,  Flow,  Geometry,  Sewers. 

Geometric  characteristics  are  computed  for  differ- 
ent values  of  dimensionless  depth  y/H  for  the 
ovoidal,  ovoid,  standard,  and  sharp  egg  sewers  and 
are  presented  in  tables.  The  solution  of  a  large 
variety  of  hydraulic  problems  in  these  egg  sewers 
is  facilitated  using  these  tables.  Approximate  solu- 
tions are  also  presented,  mainly  for  the  computa- 
tion of  the  gradually  varied  flow  in  the  ovoidal, 
ovoid,  and  standard  egg  sewers;  the  ranges  of 
applicability  of  the  approximate  solutions  are  indi- 
cated. Approximate  solutions  are  quick  and  suffi- 
ciently accurate  for  practical  purposes.  (Author's 
abstract) 
W87-07503 


DIFFRACTION  BY  A  GAP  BETWEEN  TWO 
BREAKWATERS:  SOLUTION  FOR  LONG 
WAVES  BY  MATCHED  ASYMPTOTIC  EXPAN- 
SIONS, 

Hydraulics  Research  Station,  Wallingford  (Eng- 
land). 

J.  V.  Smallman. 

Journal  of  Fluid  Mechanics  JFLSA7,  Vol.  172,  p 
143-155,  November  1986.  5  fig,  3  tab,  9  ref. 

Descriptors:  'Hydrodynamics,  'Breakwaters, 
'Diffraction,  'Mathematical  models,  'Waves, 
'Fluid  mechanics,  'Boundary  conditions,  'Model 
studies,  'Hydraulics,  Mathematical  studies,  Mathe- 
matical analysis,  Mathematical  equations. 

A  mathematical  model  is  constructed  to  represent 
the  diffraction  of  plane  harmonic  waves  through  a 
gap  between  two  semi-infinite  breakwaters  in 
water  of  constant  depth.  The  boundary-value 
problem  corresponding  to  this  model  is  formulated 
and  then  specialized  to  the  case  of  waves  that  are 
long  relative  to  the  gap  width.  A  solution  to  the 
long-wave  problem  is  found  using  the  method  of 
matched  asymptotic  expansions.  In  particular,  an 
expression  has  been  found  for  the  far-field  diffrac- 
tion coefficient  in  the  lee  of  the  breakwaters.  This 
coefficient  may  be  used  to  find  the  diffracted 
wave-height  ratio  at  distances  far  from  the  break- 
water tip  and  also  constitutes  the  initial  data  to 
solve  the  corresponding  diffraction/refraction 
problem.  The  far-field  diffraction  coefficient  is 
used  to  demonstrate  trends  in  the  behavior  of  the 
diffracted  field  for  a  number  of  different  break- 
water configurations.  (Author's  abstract) 
W87-07549 
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MITIGATING  COPPER  PITTING  THROUGH 
WATER  TREATMENT, 

Copper   Development   Association,    Inc.,    Green- 
wich, CT. 
For  primary  bibliographic  entry  see  Field  5F. 

W87-06776 


INFLUENCE  OF  BUFFER  CAPACITY,  CHLO- 
RINE RESIDUAL,  AND  FLOW  RATE  ON  COR- 
ROSION OF  MILD  STEEL  AND  COPPER, 

Environmental    Science    and    Engineering,    Inc., 

Gainesville,  FL. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-06777 
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Group  8C — Hydraulic  Machinery 

EFFECTS  OF  SHORT-TERM  CHANGES  IN 
WATER  QUALITY  ON  COPPER  AND  ZINC 
CORROSION  RATES, 

Washington  State  Univ.,  Pullman.  Dept.  of  Civil 

and  Environmental  Engineering. 

For   primary   bibliographic   entry   see   Field    5G. 

W87-06779 


WAVE  ACTION  IN  PUMPING  STATION 
STORM  OVERFLOW, 

University   of  Strathclyde,   Glasgow   (Scotland). 

Dept.  of  Civil  Engineering. 

J.  Ellis,  and  W.  Mualla. 

Journal      of     Hydraulic      Engineering      (ASCE) 

JHEND8,  Vol.  113,  No.  3,  p  342-352,  March  1987. 

7  fig,  3  tab,  2  ref. 

Descriptors:  'Outfall,  'Wastewater  disposal,  'Out- 
fall sewers,  'Model  studies,  'Waves,  'Hydraulic 
machinery,  'Hydrodynamics,  'Tidal  flap  doors, 
•Storm  overflow,  'Pumping  plants,  Simulation, 
Oscillatory  flow,  Flow,  Numerical  analysis. 

A  method  of  analysis  of  tidal  flap  doors  under 
oscillatory  flow  conditions  is  presented.  Hydrody- 
namic  data  for  flap  doors  is  given  for  use  in  numer- 
ical simulation  of  door  movement.  Application  of 
the  data  is  illustrated  by  considering  the  case  of  a 
pumping  station  overflow  that  includes  twin  tidal 
flap  doors.  Boundary  conditions  for  the  numerical 
model  are  the  inflow  to  the  pumping  station  and 
the  time  history  of  pressure  at  the  outfall  deter- 
mined from  wave-climate  measurements  offshore. 
Computations  were  undertaken  with  a  threefold 
purpose:  to  establish  peak  water  levels  in  the 
pumping  station  for  selection  of  safe  machinery 
levels;  to  determine  the  closure  rate  of  flap  doors 
to  assess  risk  of  slamming;  and  to  quantify  airflow 
rates  to  and  from  access  chambers  to  provide 
adequate  venting  arrangements.  (Author's  abstract) 
W87-06836 


MANUAL  FOR  HIGHWAY  STORM  WATER 
PUMPING  STATIONS:  VOLUME  2, 

Lever  (William  F.)  and  Associates,  Long  Beach, 
CA. 

W.  F.  Lever. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia,  22161,  as  PB84- 
152735.  Price  codes:  A10-PC  in  paper  copy,  AOl- 
MF  in  microfiche.  Federal  Highway  Administra- 
tion Report  No.  FHWA-IP-82-17-v2.  Dot-FH-11- 
9282. 

Descriptors:  'Pumping  plants,  'Highway,  'Storm 
water,  'Design  standards,  Construction  methods, 
Hydraulic  machinery,  Economic  aspects. 

This  manual  provides  a  comprehensive  source  of 
design  information  on  storm  water  pumping  sta- 
tions for  highway  facilities.  However,  users  are 
cautioned  to  use  proper  engineering  judgment  and 
must  themselves  be  entirely  responsible  for  any 
interpretation  and  applications  of  the  data  and 
opinions  set  forth  herein.  An  initial  field  survey 
was  conducted  to  determine  the  present  practices 
and  experiences  in  several  States,  which  proved  to 
be  extremely  varied,  with  some  basic  differences  in 
design  concepts.  All  states  were  invited  to  submit 
information  on  their  installations  and  most  did  so. 
Some  of  the  data  presented  have  been  taken  from 
these  submittals,  and  some  from  relevant  literature. 
Some  have  been  drawn  from  manufacturers'  cata- 
logs. Examples  from  actual  pumping  stations  have 
been  incorporated  whenever  possible,  by  repro- 
ducing photographs  or  construction  drawings  in 
simplified  form.  Various  types  of  pumping  stations 
are  discussed  in  the  early  chapters,  with  guidance 
as  to  which  might  be  expected  to  be  most  suitable 
for  various  conditions.  Later  chapters  deal  with 
station  machinery  and  features,  including  electrical 
systems.  A  number  of  appendices  cover  specifica- 
tions, construction  costs,  energy  economics,  and 
maintenance.  (Author's  abstract) 
W87-06942 


MCGEE  CREEK  PUMPING  STATION  SUMP 
PIKE  COUNTY,  ILLINOIS:  HYDRAULIC 
MODEL  INVESTIGATION, 

Army   Engineer  Waterways   Experiment   Station, 


Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8B. 

W87-06999 

SELECTIVE     WITHDRAWAL     RISER      FOR 
CAVE  RUN  LAKE, 

Army  Engineer  Waterways   Experiment   Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
For  primary  bibliographic  entry  see  Field  8B. 
W  87-07000 


APPROPRIATE  TECHNOLOGY  FOR  PLAN- 
NING HYDROELECTRIC  POWER  PROJECTS 
IN  NEPAL:  THE  NEED  FOR  ASSUMPTION 
ANALYSIS, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
C.  G.  Chandler. 

Technical  Report  CRWR-182,  June  1981.  220  p,  19 
fig,  23  tab,  71  ref. 

Descriptors:  'Hydroelectric  power,  'Nepal,  'Man- 
agement planning,  'Project  planning,  'Assumption 
analysis,  Electric  power  production,  Hydrologic 
properties,  Geology,  Environmental  effects,  Social 
impact. 

The  study  focuses  on  the  project  development 
process  for  hydroelectric  project  planning  in 
Nepal.  Chapter  I  describes  the  contrast  between 
the  vast  potential  for  hydroelectric  power  develop- 
ment in  Nepal  and  the  current  energy  shortage 
within  the  country,  not  only  for  electricity,  but  for 
firewood  and  other  fuel  sources  as  well.  Chapter  II 
explores  some  of  the  unknown  factors  facing  hy- 
dropower  project  planners  in  Nepal,  where  data 
for  hydrologic,  geologic,  environmental,  and  so- 
ciological project  components  are  lacking.  The 
chapter  also  examines  institutional  and  fiscal  fac- 
tors which  constrain  the  planning  process.  Chapter 
III  describes  the  critical  role  of  assumptions  in  the 
project  development  process,  and  details  the  stages 
that  a  project  goes  through  as  it  is  planned.  The 
chapter  introduces  the  concept  of  assumption  anal- 
ysis as  a  technique  for  project  planning,  listing  the 
potential  conflict  between  the  assumptions  of  for- 
eign consultants  and  the  host-country  users  of 
project  outputs  as  an  ingredients  in  the  project's 
success  or  failure.  Chapter  IV  demonstrates  the 
mechanics  and  usefulness  of  assumption  analysis 
through  an  Assumption  Analysis  Chart,  which 
shows  the  interaction  among  project  objectives, 
project  alternatives,  project  assumption,  and  the 
project  development  process.  Assumption  analysis 
techniques  are  expected  to  be  useful  among  bilater- 
al and  multilateral  aid  donors  servicing  less  devel- 
oped countries.  (Author's  abstract) 
W87-07030 


Vane  shear  strength,  water  status,  and  bulk  density 
were  measured  at  various  times  in  a  growing 
season  at  two  depths  in  a  swelling  clay  topsoil.  The 
site  comprised  experimental  plots  that  had  been 
plowed  annually  or  direct-drilled  for  10  years; 
short-term  fallow  areas,  created  on  adjacent  long- 
term  grassland,  were  compared  with  the  arable 
plots.  In  the  middle  of  the  topsoil  layer  (nominally 
120  mm  depth)  of  all  three  treatments,  shear 
strength  was  linearly  related  to  water  content,  and 
similarly  to  bulk  density  in  the  direct-drilled  and 
plowed  soils.  Closer  to  the  soil  surface  (nominally 
40  mm),  relationships  between  strength  and  wet- 
ness or  density  were  less  distinct,  particularly  in 
the  spring,  when  drying  was  not  accompanied  by 
an  increase  in  strength;  possible  reasons  for  this 
anomaly  are  considered.  The  shear  strength  of  the 
unfilled  soils  was  greater,  at  both  depths,  than  that 
of  the  plowed  soil.  Other  factors,  including  densi- 
ty, water  potential,  soil  structure,  and  organic  con- 
stituents, differed  with  time  or  between  treatments, 
and  their  contribution  to  variations  in  shear 
strength  are  discussed.  (Author's  abstract) 
W87-07580 


8E.  Rock  Mechanics  and 
Geology 


TUNNELS:     MACHINE     EXCAVATION-RATE 
OF  PROGRESS-MACHTNE  DATA, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

For  primary  bibliographic  entry  see  Field  8H. 

W87-07345 


8D.  Soil  Mechanics 


INFLUENCE  OF  HAZARDOUS  AND  TOXIC 
WASTES  ON  THE  ENGINEERING  BEHAVIOR 
OF  SOILS, 

Woodward-Clyde  Consultants. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-07264 


POSTCONSTRUCTION   DEFORMATIONS   OF 
ROCKFILL  DAMS, 

Hydro-Quebec,  Montreal. 

For  primary  bibliographic  entry  see  Field  8A. 

W87-07578 


EFFECTS  OF  SEASON  AND  MANAGEMENT 
ON  THE  VANE  SHEAR  STRENGTH  OF  A 
CLAY  TOPSOIL, 

Agricultural    Research    Council,    Wantage    (Eng- 
land). Letcombe  Lab. 
J.  T.  Douglas. 

Journal  of  Soil  Science  JSSCAH,  Vol.  37,  No.  4,  p 
669-679,  December  1986.  4  fig,  5  tab,  20  ref. 

Descriptors:  'Vane  shear  strength,  'Seasonal  vari- 
ation, 'Strength,  'Topsoil,  'Clays,  'Soil  manage- 
ment, Soil  types,  Soil  properties,  Soil  water,  Soil 
density,  Soil  structure,  Soil  organic  matter,  Densi- 
ty, Cultivation,  Grasslands,  Drying,  Organic 
matter,  Aggregates,  Roots,  Freezing,  Shear. 


8F.  Concrete 


STRENGTH  DESIGN  OF  REINFORCED  CON- 
CRETE HYDRAULIC  STRUCTURES,  REPORT 
4:  LOAD-MOMENT  CHARACTERISTICS  OF 
REINFORCED  CONCRETE  CIRCULAR  CON- 
DUITS, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Structures  Lab. 
V.  P.  Chiarito,  and  P.  F.  Mlakar. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161AS  ADA  173229. 
A08  in  papercopy,  A01-MF  in  microfiche.  Techni- 
cal Report  SL-80-4,  August  1986.  Report  4  of  a 
Series.    170  p,   48   fig,   8   tab,   24  ref,   5   append. 

Descriptors:  'Reinforced  concrete,  'Hydraulic 
structures,  'Concrete,  'Conduits,  'Load  distribu- 
tion, Concrete  technology,  Concretes,  Concrete 
construction. 

The  effect  of  initial  curvature  on  the  thrust- 
moment  characteristics  of  reinforced  concrete  cir- 
cular conduit  sections  was  investigated.  This  study 
was  undertaken  since  conduit  sections  built  by  the 
Corps  of  Engineers  are  often  so  sharply  curved 
relative  to  their  thicknesses  that  initial  curvature 
effects  might  be  significant.  The  effect  of  initial 
curvature  was  investigated  through  curved  beam, 
airy  stress  function,  and  nonlinear  finite  element 
analyses.  In  addition,  three  model  conduits  repre- 
sentative of  Corps  construction  were  instrumented 
and  simultaneously  loaded  on  eight  equally  spaced 
diameters.  For  the  range  of  design  variables  inves- 
tigated, the  analytical  and  experimental  results  in- 
dicate that  initial  curvature  has  no  statistically  sig- 
nificant effect.  Further  testing  will  be  needed  to 
obtain  a  larger  statistical  sample  and  evaluate  the 
effects  of  more  extreme  curvatures  than  studied. 
(Author's  abstract) 
W87-07018 


WASTEPAPER    FIBERS    IN    CEMENTITIOUS 
COMPOSITES, 

Steinbrugge,  Thomas  and  Bloom,  Inc.,  Newport 
Beach,  CA. 

C.  O.  Thomas,  R.  C.  Thomas,  and  K.  C.  Hover. 
Journal  of  Environmental  Engineering  JOEDDU 
(ASCE),  Vol.  113,  No.  1,  p  16-31,  February  1987. 
1 1  fig,  1  tab,  20  ref. 
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Descriptors:  *Cements,  'Concrete  additives,  •Con- 
crete technology,  'Construction  materials,  *Pulp 
and  paper  industry,  'Recycling,  Pulp  wastes,  Du- 
rability, Strength,  Sludge  drying,  Sludge  utiliza- 
tion, Plant  fibers. 

The  use  of  cellulose  fibers,  reclaimed  from 
wastewater  from  paper  recycling,  as  reinforcement 
in  cementitious  building  products  is  discussed.  An 
experimental  program  investigates  the  develop- 
ment of  a  material  composed  of  Portland  cement 
mixed  with  sludge  produced  by  wastewater  treat- 
ment from  a  paper  recycling  plant.  This  sludge 
consists  primarily  of  cellulose  fibers  and  Kaolinitic 
clay.  The  primary  obstacle  in  the  development  of  a 
mixing  process  is  the  problem  of  achieving  an 
intimate  mixing  of  the  fibers  and  the  cement,  as  the 
fibers  tend  to  coalesce  and  form  soft  inclusions  in 
the  hardened  mass.  This  problem  is  overcome  by 
introducing  the  cement  into  the  sludge  prior  to 
chemical  or  mechanical  dewatering,  followed  by 
vibratory  and  pressure  dewatering  of  the  cement/ 
sludge  slurry.  Optical  and  electron  microscope 
photographs  clearly  indicate  the  differences  be- 
tween mixing  techniques.  Physical  properties  of 
the  resulting  mass  are  measured  as  a  function  of 
varying  mix  proportions  and  mixing  techniques. 
Compressive  strength  on  the  order  of  10.3  MPa 
(1500  psi),  and  tensile  strength  on  the  order  of  2.8 
Mpa  (400  psi)  were  obtained.  Thus,  potentially 
useful  construction  materials  such  as  building 
blocks,  shingles,  wallboards,  fire  retardants,  and 
insulation  may  be  produced  by  the  process  here 
described.  The  durability  and  dimensional  stability 
of  the  composite  material  remain  to  be  evaluated. 
(Airone-PTT) 
W87-07120 


EVALUATION     OF     DROP-CHECK     STRUC- 
TURES FOR  FARM  IRRIGATION  SYSTEMS, 

Agricultural    Research    Service,    Kimberly,    ID. 
Snake  River  Conservation  Research  Center. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-07459 


SLUDGE  ASH  AS  FILLER  FOR  PORTLAND 
CEMENT  CONCRETE, 

Nanyang  Technological  Inst.,  Singapore.   School 

of  Civil  and  Structural  Engineering. 

For  primary  bibliographic  entry  see  Field  5E 

W87-07498 


SLIPFORMED  FACES  PACE  RAPID  POURS 
FOR  RCC  DAM, 

For  primary  bibliographic  entry  see  Field  8A 
W87-07543 


by  accelerated  exposure  of  450  MJ/sq  m  of  con- 
centrated sunlight  or  by  800  Weatherometer  hours 
of  exposure  both  followed  by  a  flat  plate  impact  of 
30  J.  Protection  from  UV  embrittlement  during  the 
recommended  shelf  life  is  adequate  if  all  samples 
exposed  on  accelerated  machines  pass  the  impact 
test.  (Author's  abstract) 
W87-07453 


8G.  Materials 


CORROSION  MONITORING  AND  CONTROL 
IN  THE  PACIFIC  NORTHWEST, 

Washington  Univ.,  Seattle. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-06778 


ULTRAVIOLET  DEGRADATION  OF  CORRU- 
GATED PLASTIC  TUBING, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agricultural 

Engineering. 

E.  D.  Desmond,  and  G.  O.  Schwab. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  29  No 

2,  p  467-472,  March-April  1986.  6  fig,  4  tab,  25  ref. 

Descriptors:  'Plastic  tubing,  'Ultraviolet  radiation, 
Pipes,  'Degradation,  'Embrittlement,  Ohio,  Solar 
radiation,  Impact  test,  Shelf  life,  Construction  ma- 
terials. 

The  embrittlement  rates  of  corrugated  plastic 
tubing  (CPT)  resulting  from  two  accelerated  ultra- 
violet (UV)  exposure  methods  were  compared 
with  that  of  natural  sunlight  exposure  in  Ohio. 
CPT  storage  shelf  life  predictions  were  based  on 
the  effect  of  UV  light  exposure.  Fourteen  average 
months  of  Ohio  exposure,  or  5600  MJ/sq  m  of 
solar  energy,  is  the  maximum  recommended  shelf 
life  for  storage  of  CPT.  Shelf  life  tests  can  be  made 


8H.  Rapid  Excavation 


TUNNELS:  MACHINE  EXCAVATIONRATE 
OF  PROGRESS-MACHINE  DATA, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 
and  Research  Center. 
R.  S.  Sinha. 

Available  from  the  National  Technical  Information 
Service,  5285  Port  Royal  Road,  Springfield,  VA 
22161  as  PB86-239860.  Price  codes:  A03-PC  in 
papercopy,  A01-MF  in  microfiche.  Bureau  of  Rec- 
lamation Report  No.  REC-ERC-86-8,  July  1986 
37  p. 

Descriptors:  'Machine  excavation,  'Tunnel  con- 
struction, 'Tunneling,  'Machine  data,  'Rapid  ex- 
cavation, Hydraulic  machinery,  Rocks,  Rock  prop- 
erties, Compressive  strength,  Boring. 

Information  on  20  machine-bored  water  tunnels 
constructed  by  the  Bureau  of  Reclamation  is  pre- 
sented graphically  and  pictorially.  Machine  data, 
rates  of  progress,  tunnel  profiles,  and  rock  types 
and  strengths  are  given  for  each  tunnel.  The  bored 
diameters  of  these  tunnels  varied  from  9  to  21  feet. 
Rocks  encountered  in  boring  were:  shale,  sand- 
stone, conglometerate,  quartzite,  limestone,  silt- 
stone,  granite  porphyryr,  granite  gneiss,  gneissic 
granodiorite,  rhyolite,  rhyodacite,  and  agglomer- 
ate. The  compressive  strengths  of  these  rocks  were 
300  to  38,000  psi.  The  boring  rates  of  the  machines 
used  varied  from  17  to  107  feet  for  the  average 
calendar  day.  The  maximum  progress  was  403  feet 
in  1  three-shift  day.  This  rate  was  attained  in  17.3 
hours  of  machine  time  while  boring  an  8-foot  7- 
inch  diameter  tunnel  through  shale  having  a  maxi- 
mum compressive  strength  of  6,000  psi.  Contract 
and  miscellaneous  data  are  also  given  for  each  of 
the  tunnels.  (Author's  abstract) 
W87-07345 


81.  Fisheries  Engineering 


MICROBIOLOGICAL     ASPECTS     OF     FISH 
GROWN  IN  TREATED  WASTEWATER, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Sherman 
Center  for  Research  in  Environmental  and  Water 
Resources  Engineering. 
For  primary  bibliographic  entry  see  Field  5C. 

W87-06748 


IMPACT  OF  PADDLEFISH  ON  PLANKTON 
AND  WATER  QUALITY  OF  CATFISH  PONDS, 

Auburn  Univ.,  AL.  Dept.  of  Fisheries  and  Allied 

Aquacultures. 

J.  S.  Burke,  and  D.  R.  Bayne. 

The  Progressive  Fish-Culturist  PFCUAY,  Vol.  48 

No.  3,  p  177-183,  July  1986.  3  fig,  1  tab,  25  ref. 

Descriptors:  'Paddlefish,  'Limnology,  'Fish 
ponds,  'Water  quality,  'Catfish  ponds,  'Catfish, 
Fish,  'Zooplankton,  Aquatic  life,  Chlorophyll  a, 
Ammonia,  Nutrients,  Grazing,  Food  habits,  Nitro- 
gen, Nitrites,  Ponds,  Plankton,  Seasonal  variation, 
Algae. 

The  effects  of  paddlefish  (Polyodon  spathula)  on 
zooplankton,  chlorophyll-a,  total  ammonia  nitro- 
gen, and  nitrite  in  a  yearling  paddlefish-catfish 
polyculture  were  measured  in  eight  0.04-hectare 
ponds.  All  ponds  were  stocked  with  channel  cat- 
fish (Ictalurus  punctatus)  and  the  hybrid,  channel 
catfish  x  blue  catfish  (Ictalurus  furcatus),  at  com- 
mercial stocking  rates  and  four  ponds  were 
stocked  with  paddlefish  at  a  rate  of  990/hectare.  In 
the  paddlefish  treatment,  zooplankton  densities 
were  significantly  lower,  particularly  during  the 
period  March  through  May.  Some  recovery  of  the 
zooplankton  occurred  June  to  September.  Seasonal 
mean   chlorophyll-a   concentrations   were   signifi- 
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cantly  higher  in  the  paddlefish  treatment,  apparent- 
ly because  of  reduced  zooplankton  grazing  pres- 
sure. Dissolved  nitrogen  was  related  inversely  to 
chlorophyll-a  concentrations.  The  unchecked 
growth  of  the  algal  community  (particularly  of 
colonial  forms)  in  the  paddlefish  treatment  appar- 
ently interfered  with  efficient  feeding  of  paddlefish 
on  available  zooplankton.  (Author's  abstract) 
W87-06780 


APPLICATION  OF  A  STRATEGY  TO  REDUCE 
ENTRAINMENT  MORTALITY, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-06786 


PEN  REARING  AND  IMPRINTING  OF  FALL 
CHINOOK  SALMON, 

Seattle  National  Fishery  Research  Center,  WA. 
J.  F.  Novotny,  T.  L.  Macy,  and  J.  T.  Gardenier. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE84013592. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Annual  Report,  1983.  DOE  Report  DOE/BP-241, 
February  1984.  50  p,  1  fig,  5  tab,  4  ref,  3  append. 

Descriptors:  'Salmon,  'Fisheries,  'Fish  handling 
facilities,  'Columbia  River,  'Spawning,  'Fish  man- 
agement, 'Washington,  Fish  populations,  Hydro- 
electric plants,  Ecological  effects. 

Historical  anadromous  fish  populations  have  been 
severely  impacted  by  the  construction  and  oper- 
ation of  hydroelectric  dams  on  the  Columbia 
River.  Previously  used  spawning  and  nursery  habi- 
tat has  either  been  eliminated,  inundated,  or  ren- 
dered useless  by  main  stem  dams  and  reservoirs. 
These  losses  have  been  partly  compensated  for  by 
increased  hatchery  production,  especially  in  the 
Columbia  River  stretch  below  the  Dalles  Dam. 
For  example,  compensation  for  lost  spawning  habi- 
tat of  fall  chinook  salmon  caused  by  the  John  Day 
Project  has  been  the  release  of  fish  reared  at  Bon- 
neville Hatchery  and  at  Spring  Creek  National 
Fish  Hatchery.  The  adults,  however,  return  to  the 
hatcheries  from  where  they  are  released  and  do 
not  enter  the  fishery  above  the  respective  points  of 
origin.  Therefore,  it  has  become  necessary  to  de- 
velop a  methodology  for  moving  the  production  of 
the  anadromous  fishery  back  into  the  upper 
reaches  of  the  Columbia  River  Basin.  The  goal  of 
the  present  project  is  to  determine  the  feasibility  of 
rearing  and  acclimating  age-0  fall  (upriver  bright) 
chinook  salmon  in  'off-station'  facilities  (an  accli- 
mation pond  and  a  backwater)  located  above  John 
Day  Dam.  Should  the  methodology  prove  feasible 
in  returning  adults  into  the  John  Day  reach,  it 
could  be  applied  throughout  the  Columbia  River 
Basin.  Returning  adults  will  be  available  for  har- 
vest by  the  Zone  VI  Indian  fishery,  for  brood 
stock  in  subsequent  off-station  rearing  projects,  and 
for  outplanting  in  nearby  rivers  and  streams. 
(Lantz-PTT) 
W87-07014 


BRINGING  UP  OYSTERS, 

For  primary  bibliographic  entry  see  Field  2H. 

W87-07134 


CONTROL  OF  XENOPUS  LAEVIS  (AMPHIB- 
IA: PIPIDAE)  IN  FISH  PONDS  WITH  OBSER- 
VATIONS ON  ITS  THREAT  TO  FISH  FRY 
AND  FINGERLINGS, 

Transkei  Univ.,  Umtata  (South  Africa).  Dept.  of 

Zoology. 

M.  Schramm. 

Water  S.  A.  WASADV,  Vol.  13,  No.  1,  p  53-56, 

January  1987.  1  fig,  2  tab,  20  ref. 

Descriptors:  'Frogs,  'Carp,  'Fish  hatcheries, 
Food  chains,  Phytoplankton,  Aquaculture,  Preda- 
tion,  South  AFrica. 

Predation  by  African  clawed  frogs  Xenopus  larvis 
threatened  fry  and  fingerlings  of  common  carp 
Cyprinus  carpio  and  Chinese  silver  carp  Hy- 
pophthalamichthys   molitrix   in   nursery   ponds   in 
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Transkei,  Southern  Africa.  Competition  for  food 
(phytoplankton)  between  Xenopus  tadpoles  and 
silver  carp  appeared  to  affect  the  growth  of  the 
fish.  However,  the  potential  competition  between 
Xenopus  adults  and  common  carp  for  benthic  prey 
was  not  realized.  Although  solid  barriers  around 
pools  are  the  most  efficient  means  of  preventing 
recolonization  of  frog-free  ponds,  the  traps  used 
were  a  viable,  inexpensive  means  of  control.  The 
use  of  largemouth  bass  as  a  predator  for  control- 
ling Xenopus  tadpoles  is  not  recommended  for 
nursery  ponds.  (Author's  abstract) 
W87-07156 


9.  MANPOWER,  GRANTS 
AND  FACILITIES 

9B.  Education  (In-House) 


APPLICATION  OF  FISHERIES  MANAGE- 
MENT TECHNIQUES  TO  ASSESSING  IM- 
PACTS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 

D.  H.  McKenzie,  M.  A.  Simmons,  and  J.  R. 

Skalski. 

Available  from  the  NRC  Public  Document  Room, 

1717  H  Street,  N.W.,  Washington,  DC.  NUREG/ 

CR-2804,  PNL-4313,  January  1983.  48  p,  2  fig,  10 

tab,  19  ref,  2  append. 

Descriptors:  *Fisheries  management,  'Water  pol- 
lution effects,  'Monitoring,  Bioindicators,  Popula- 
tion dynamics,  Population  exposure,  Statistical 
analysis,  Sampling,  Ecological  effects. 

Monitoring  methods  used  in  fisheries  management 
assessments  were  examined  and  their  potential  ap- 
plicability in  confirmatory  impact  monitoring  were 
evaluated  using  case  studies  from  selected  nuclear 
power  plants.  A  report  on  Task  I  of  the  project 
examined  the  application  of  Catch-per-Unit-Effort 
(CPUE)  techniques  in  monitoring  programs  at  ri- 
verine, large  lake  and  ocean  sites.  Task  I  results  are 
for  three  categories  of  techniques;  catch  removal, 
population  dynamics  and  nondestructive  censuses. 
Population  dynamics  approaches  were  not  pursued 
in  spite  of  their  initial  attractiveness  because  of 
disadvantages    in    data    requirements,    statistical 
methodology,  and  interpretability  of  results.  Two 
methods  were  recommended  for  further  develop- 
ment; CPUE  and  Hydroacoustical  techniques.  Ex- 
amination of  Oconee,  a  reservoir  site,  and  included 
in  this  report,  completes  Task  II  efforts.  The  re- 
sults of  these  efforts  indicated  that  field  experience 
does  not  support  the  assumptions  underlying  the 
CPUE  approach.  The  assumption  that  CPUE  indi- 
ces can  quantify  reasonable  population  changes,  at 
least  within  levels  of  sampling  effort  historically 
expended,   does  not   appear  to  be  supported  by 
monitoring  data.  The  'signal  to  noise  ratio'  and 
large  CV  values  encountered  in  monitoring  data 
indicated   that   relatively   large   changes   may   go 
undetected.  CPUE  evidence  on  population  status 
was  found  to  be  dependent  on  season  and  time  of 
sample   collection.    Generally,    multiple   sampling 
stations  and  years  presented  conflicting  pictures  of 
population    status.    Thus,    the    interpretation    of 
CPUE  monitoring  data  must  depend  upon  the  ex- 
perienced judgement  of  ecologists  until  better  sam- 
pling and  statistical  methods  can  be  developed  that 
will  quantify  changes  in  catchability  and  variability 
among  years.  (Lantz-PTT) 
W87-07339 


EVOLUTION  IN  COMPUTER  PROGRAMS 
CAUSES  EVOLUTION  IN  TRAINING  NEEDS: 
THE  HYDROLOGIC  ENGINEERING  CENTER 
EXPERIENCES, 

Hydrologic  Engineering  Center,  Davis,  CA. 
For  primary  bibliographic  entry  see  Field  2A. 
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WATER  TREATMENT  PLANT  OPERATION 
VOLUME  I:  A  FIELD  STUDY  TRAINING  PRO- 
GRAM. 

California  State  Univ.,  Sacramento.  School  of  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5F. 
W87-07035 

HEALTH  AND  SAFETY  CONSIDERATIONS 
FOR  HAZARDOUS  WASTE  WORKERS, 

Brigham  Young  Univ.,  Provo,  UT. 

L.  P.  Wallace,  and  W.  F.  Martin. 

IN:  Management  of  Toxic  and  Hazardous  Wastes, 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1985.  p 

25-34,  9  ref. 

Descriptors:  'Training,  'Personnel,  'Waste  dispos- 
al, 'Hazardous  wastes,  Education,  Safety,  Protec- 
tion, Decontamination,  Cleanup  operations. 

Workers  can  work  safely  at  a  hazardous  waste  site 
if  they  are  informed  of  the  hazard  involved,  re- 
ceive  the   necessary   training,   follow   the  proper 
procedures  and/or  instructions,  use  the  required 
personal  protective  equipment,  and  remain  aware 
of  the  conditions  or  situations  around  them  at  all 
times.  The  following  ten  considerations  summarize 
elements  of  a  sample  health  and  safety  program  for 
hazardous  waste  workers.  (1)  A  proper  identifica- 
tion and  quantification  of  the  materials  to  be  han- 
dled. (2)  A  constant  surveillance  of  the  work  envi- 
ronment (for  example,  a  knowledge  of  weather 
conditions,  contaminant  levels,  and  fire/explosion 
potential).  (3)  The  necessary  protective  equipment 
available  and  properly  maintained  (that  is,  both  the 
personal  protective  equipment  and  the  engineering 
equipment  to  provide  protection  for  and/or  isola- 
tion of  the  hazard).  (4)  An  appropriate  medical 
surveillance  program,  including  a  record  of  pre- 
employment   conditions   and   work-related   expo- 
sures. (5)  A  comprehensive  program  for  continual 
training  of  workers  in  all  aspects  of  health  and 
safety  commensurate  with  their  work  responsibil- 
ities. (6)  A  proper  decontamination  program  (that 
is,  a  method  or  preventing  unnecessary  worker 
exposure   and  eliminating   migration  of  contami- 
nants from  the  site).  (7)  A  comprehensive  site  work 
plan  including  a  fire  and  spill  emergency  control 
plan.  (8)  A  communication/safety  program  which 
keeps  track  of  everyone  on-site  and  provides  for 
medical,  emergency,  and/or  community  contacts. 
(9)  A  site  security  plan  for  properly  designating 
and  controlling  access  to  and  exit  from  contaminat- 
ed, decontaminated  and  safe  areas.  (10)  A  proper 
logistics  plan  (that  is,  appropriate  arrangements  for 
eating,  sleeping,  washing  and  drinking  water,  com- 
pressed  air,   etc).   (See   also   W87-07243)   (Lantz- 
PTT) 
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And  Distribution 


BIBLIOGRAPHY  ON  SEDIMENT  THRESH- 
OLD VELOCITY, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

J.  W.  Lavelle,  and  H.  O.  Mofjeld. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  Vol.  113,  No.  3,  p  389-393,  March  1987. 
80  ref. 

Descriptors:  'Erosion,  'Channel  erosion,  'Turbu- 
lent flow,  'Sediments,  'Critical  stress,  'Sediment 
transport,  'Literature  reviews,  'Bibliographies. 

In  1966,  the  Task  Force  Committee  on  Preparation 
of  the  Sedimentation  Manual  prepared  a  bibliogra- 
phy on  initiation  of  sediment  motion  as  part  of 
their  discussion  of  that  concept.  Since  that  time 
many  additional  experiments  have  been  conducted 
that  bear  on  the  conditions  of  first  motion.  Because 
so  many  important  papers  have  been  added  to  the 
literature  since  the  1966  review,  a  bibliography 
centered  on  subsequent  work  on  thresholds  was 
assembled,  although  the  most  important  earlier 
work  is  also  included.  The  focus  is  on  abiotic, 
noncohesive  sediments;  however,  a  few  papers  on 
cohesive  sediments  are  also  included  that  bear  on 
the  threshold  issue  as  are  important  publications 
related  to  turbulence  phenomena  in  boundary 
layers.  (See  also  W87-06838)  (Peters-PTT) 
W87-06839 

ANNOTATED  BIBLIOGRAPHY  FOR  NAVIGA- 
TION TRAINING  STRUCTURES, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8A. 
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10F.  Preparation  Of  Reviews 

NOTATION  FOR  USE  IN  THE  DESCRIPTION 
OF  WASTEWATER  TREATMENT  PROCESS- 
ES, 

For  primary  bibliographic   entry  see  Field   5D. 
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Comparison  of  Laboratory  and  Field  Assess- 
ment of  Fluorene  -  Part  I:  Effects  of  Fluorene  on 
the  Survival,  Growth,  Reproduction,  and  Be- 
havior of  Aquatic  Organisms  in  Laboratory 
Tests, 
W  87-06921  5C 

Comparison  of  Laboratory  and   Field   Assess- 
ment of  Fluorene  -  Part  II:  Effects  on  the  Eco- 
logical Structure  and  Function  of  Experimental 
Pond  Ecosystems, 
W87-06922  5C 

Mixing   Cup   and   Through-the-Wall    Measure- 
ments in  Field-Scale  Tracer  Tests  and  Their 
Related  Scales  of  Averaging, 
W87-07067  2F 

Field  Screening  Technique  for  Drought  Toler- 
ance, 
W87-07579  21 

FILAMENTOUS  BACTERIA 

Some  Observations  on  the  Morphology  and  the 

Anatomy  of  Filament  Type  0041, 

W87-07148  5D 

FILTERS 

Evaluation  of  a  Pulsed  Bed  Filter  for  Filtration 

of  Municipal  Primary  Effluent, 

W87-07096  5D 

FILTRATION 

Offshore  Filtration  Testing  and  Analysis  of  Sea- 
water  for  Oil-Field  Injection, 
W87-06893  5A 


Filtration, 

W87-07041 


5F 


Evaluation  of  a  Pulsed  Bed  Filter  for  Filtration 

of  Municipal  Primary  Effluent, 

W87-07096  5D 

Organics,  Polymers,  and  Performance  in  Direct 

Filtration, 

W87-07129  5F 

FINANCING 

Wastewater  Treatment  Acquisition  Strategy  for 

Texas  Communities, 

W87-07020  5D 


Small  Communities  Help  Themselves, 
W87-07168 


6B 


Growing  Clean  Water  Needs  Confront  a  Capital 

Crunch, 

W87-07544  5G 


BuRec  Cost  Escalation  Continues, 
W87-07546 


6C 


FINLAND 

Iron  and  Manganese  Oxides  in  Finnish  Ground 

Water  Treatment  Plants, 

W87-07051  5F 

FISH 

Aquatic  Macroinvertebrates  and  Fishes  of  Big 

Creek   in   Trego,    Ellis,   and   Russel   Counties, 

Kansas, 

W87-07O93  2H 

Relationships  of  Water  Level  Fluctuations  and 

Fish, 

W87-07439  2H 

FISH  DISEASES 

Survival  of  Edwardsiella  Ictaluri  in  Pond  Water 

and  Bottom  Mud, 

W87-06781  2H 


FISH  EGGS 

Neutralization  of  Acidic  Brook-Water  Using  a 
Shell-Sand  Filter  or  Sea-Water:  Effects  on  Eggs, 
Alevins  and  Smolts  of  Salmonids, 
W87-07593  5G 

FISH  FARMING 

Neutralization  of  Acidic  Brook-Water  Using  a 
Shell-Sand  Filter  or  Sea- Water:  Effects  on  Eggs, 
Alevins  and  Smolts  of  Salmonids, 
W87-07593  5G 

FISH  FOOD 

Prey    Size    Selectivity   and    Food    Partitioning 
among  Zooplanktivorous  Age-0  Fishes  in  Lake 
Francis  Case,  South  Dakota, 
W87-07520  2H 

FISH  FOOD  ORGANISMS 

Prey    Size    Selectivity    and    Food    Partitioning 
among  Zooplanktivorous  Age-0  Fishes  in  Lake 
Francis  Case,  South  Dakota, 
W87-07520  2H 

Niche  Specificities  of  Four  Fish  Species  (Homa- 
lopteridae,  Cobitidae  and  Gobiidae)  in  a  Hong 
Kong  Forest  Stream, 
W87-07526  2H 

FISH  HANDLING  FACILITIES 

Pen  Rearing  and   Imprinting  of  Fall  Chinook 

Salmon, 

W87-07014  81 

FISH  HATCHERIES 

Control  of  Xenopus  Laevis  (Amphibia:  Pipidae) 
in  Fish  Ponds  with  Observations  on  Its  Threat  to 
Fish  Fry  and  Fingerlings, 
W87-07156  81 

FISH  MANAGEMENT 

Pen  Rearing  and  Imprinting  of  Fall  Chinook 

Salmon, 

W87-07014  81 

FISH  PHYSIOLOGY 

Microbiological    Aspects    of   Fish    Grown    in 

Treated  Wastewater, 

W87-06748  5C 

Pesticide-Induced  Impairment  of  Thyroid  Physi- 
ology in  the  Freshwater  Catfish,  Heteropneustes 
Fossilis, 
W87-07118  5C 

Influence  of  pH  and  Aluminum  on  Developing 
Brook  Trout  in  a  Low  Calcium  Water, 
W87-07119  5C 

Fish:  Response  to  Ocean-Dumped  Pharmaceuti- 
cal Wastes, 
W87-07409  5C 

Comparison  of  Seasonal  Lipid  Changes  in  Two 

Populations  of  Brook  Char  (Salvelinus  Fontina- 

lis), 

W87-07521  2H 

FISH  PONDS 

Impact  of  Paddlefish  on  Plankton  and  Water 

Quality  of  Catfish  Ponds, 

W87-06780  81 

FISH  POPULATIONS 

Predicting  Baseflow  Alkalinity  as  an  Index  to 
Episodic   Stream   Acidification  and   Fish   Pres- 
ence, 
W87-07178  5B 

Relationship  of  Water  Quality  and  Fish  Occur- 
rence to  Soils  and  Geology  in  an  Area  of  High 
Hydrogen  and  Sulfate  Ion  Deposition, 
W87-07179  5C 

Persistence  and  Stability  of  Fish  and  Inverte- 
brate Assemblages  in  a  Repeatedly   Disturbed 
Sonoran  Desert  Stream, 
W87-07522  2H 


Niche  Specificities  of  Four  Fish  Species  (Horaa- 
lopteridae,  Cobitidae  and  Gobiidae)  in  a  Hong 
Kong  Forest  Stream, 
W87-07526  2H 

FISH  SPECIES 

New  Distributional  Records  for  Some  Kansas 

Fishes, 

W87-07092  2H 

FISHERIES 

Handbook  on  Reservoir  Releases  for  Fisheries 

and  Environmental  Quality, 

W87-O7O08  6G 

Pen  Rearing  and   Imprinting  of  Fall  Chinook 

Salmon, 

W87-07014  81 

Permeate  Quality  of  Ultrafiltration  Process, 
W87-07501  5D 

FISHERIES  MANAGEMENT 

Application    of   Fisheries    Management    Tech- 
niques to  Assessing  Impacts, 
W87-07339  81 

FISHING 

Rivers  of  Labrador, 

W87-07031  2E 


FISHKILLS 

Summary   of  Reported    Fish   Kills   in    Kansas 

During  1983, 

W87-07091  2H 

FJORDS 

Use  of  a  Sensitive  Indicator  Species  in  the  As- 
sessment of  Biological  Effects  of  Sewage  Dis- 
posal in  Fjords  near  Bergen,  Norway, 
W87-07229  5C 

FLAME  PHOTOMETRY 

Comprehensive  Trace  Level  Determination  of 
Organotin  Compounds  in  Environmental  Sam- 
ples Using  High-Resolution  Gas  Chromatogra- 
phy with  Flame  Photometric  Detection, 

W87-07538  5A 

FLAVOR  PROFILE  ANALYSIS  METHOD 

Training  Panelists  for  the  Flavor  Profile  Analy- 
sis Method, 
W87-06765  5G 

FLINT 

Automation  of  the  Water  and   Sewer  Billing 

Process, 

W87-06972  6C 


FLOCCULATION 

Coagulation  and  Flocculation, 
W87-07039 


5F 


Activated    Sludge-Chlorine    Reactions    during 

Bulking  Control, 

W87-07126  5D 

FLOOD  CONTROL 

Prioritizing  Flood  Control  Planning  Needs, 
W87-07201  2E 

FLOOD  EFFECTS 

Influence  of  Infrequent  Floods  on  the  Trace 
Metal  Composition  of  Estuarine  Sediments, 
W87-07212  2J 

FLOOD  FORECASTING 

Comparison    of   Transformation    Methods    for 

Flood  Frequency  Analysis, 

W87-06683  2E 

Semi-Distributed  Adaptive  Model  for  Real-Time 

Flood  Forecasting, 

W87-06695  2E 
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Computerized  Data  Base  for  Flood  Prediction 

Modeling, 

W87-07177  2E 

Some  Techniques  for  Using  Frequency  Analysis 

and  Realtime  Data  to  Interpret  Flood  Potential 

Data, 

W87-07190  2E 

BRASS  Model:  Application  to  Savannah  River 

System  Reservoirs, 

W87-07193  2E 

Management  Forecasting  Requirements, 
W87-07362  4A 

Influence  of  Antecedent  Catchment  Conditions 

on  Seasonal  Flood  Risk, 

W87-07477  2E 

FLOOD  FREQUENCY 

Comparison    of   Transformation    Methods    for 

Flood  Frequency  Analysis, 

W87-06683  2E 

Effect  of  Regional  Heterogeneity  on  Flood  Fre- 
quency Estimation, 

W87-07111  2E 

Estimating  Parameters  of  EV1  Distribution  for 

Flood  Frequency  Analysis, 

W87-07181  2E 

Some  Techniques  for  Using  Frequency  Analysis 

and  Realtime  Data  to  Interpret  Flood  Potential 

Data, 

W87-07190  2E 

FLOOD  PLAIN  MANAGEMENT 

Floodway  Delineation  and  Management, 
W87-07197  6F 

FLOOD  PLAINS 

Peat  and  Peat  Water  Chemistry  of  a  Flood-Plain 

Fen  in  Broadland,  Norfolk,  U.K., 

W87-07488  2K 

Structural  and  Functional  Aspects  of  Succession 
in  Southeastern  Floodplain  Forests  Following  a 
Major  Disturbance, 
W87-07515  2H 

Changes  in  Soluble  Nutrients  of  Prairie  Riparian 
Vegetation  during  Decomposition  on  a  Flood- 
plain, 
W87-07516  2H 

FLOOD  PROTECTION 

Effects  of  Levee  Extension  on  Marsh  Flooding 
W87-07192  2L 

Prioritizing  Flood  Control  Planning  Needs, 
W87-07201  2E 

FLOOD  RISK 

Influence  of  Antecedent  Catchment  Conditions 

on  Seasonal  Flood  Risk, 

W87-07477  2E 

FLOOD  ROUTING 

Channel  Routing, 
W87-07360 


2E 

FLOODING 

Response  of  Ten  Corn  Cultivars  to  Flooding 
W87-06640  2D 

Effects  of  Levee  Extension  on  Marsh  Flooding 
W87-07192  2L 

Control  of  Cattail  and  Bulrush  by  Cutting  and 

Flooding, 

W87-07446  4A 

Chemical  and  Hydraulic  Influences  on  the  Sto- 

mata  of  Flooded  Plants, 

W87-07557  21 


SUBJECT  INDEX 


Effects   of  Flooding   on  Water   Relations   and 

Growth    of   Theobroma  cacao    var.    Catongo 

Seedlings, 

W87-07565  2I 

FLOODS 

Effect  of  Regional  Heterogeneity  on  Flood  Fre- 
quency Estimation, 
W87-07111  2E 

Persistence  and  Stability  of  Fish  and  Inverte- 
brate Assemblages  in  a  Repeatedly   Disturbed 
Sonoran  Desert  Stream, 
W87-07522  2H 

FLOODWAYS 

Floodway  Delineation  and  Management, 
W87-07197  6F 

FLORIDA 

Short-Term    Variability    in    Biogenic    Sulphur 

Emissions  from  a  Florida  Spartina  Alterniflora 

Marsh, 

W87-06740  5B 


Biscayne  Aquifer  Protection  Plan, 

W87-06862 


5G 


Forecasting    Municipal    Water    Use    During    a 

Drought:   A   Case   Study   of  Deerfield   Beach, 

Florida, 

W87-07001  6D 

Analysis  of  Daily   Water  Use  in  Nine  Cities, 
W87-07019  6D 

Evaluation  of  Methods  for  Sampling  Vegetation 
and  Delineating  Wetlands  Transition  Zones  in 
Coastal    West-Central    Florida,    January    1979- 
May  1981, 
W87-07300  7B 

Floridan  Regional  Aquifer-System  Study, 
W87-07314  2F 

Gulf   Coastal    Plain    Regional    Aquifer-System 
Study, 

W87-07324  2F 

Southeastern   Coastal   Plain   Regional   Aquifer- 
System  Study, 

W87-07328  2F 

Floridan    Regional    Aquifer   System,    Phase   II 

Study, 

W87-07333  2F 

Sludge  Management  and  Disposal  For  the  Prac- 
ticing Engineer, 
W87-07387  5D 

FLOW 

Channel    Model   of  Flow   Through   Fractured 

Media, 

W87-07476  53 

FLOW  CHARACTERISTICS 

Calculation  of  Flow  and  Pollutant  Dispersion  in 

Meandering  Channels, 

W87-07548  5B 

FLOW  EQUATIONS 

Inverse  Problem  for  Confined  Aquifer  Flow: 
Identification  and  Estimation  With  Extensions, 
W87-06820  2F 

FLOW  INJECTION  ANALYSIS 

Fluoride  Ion-selective  Electrode  in  Flow  Injec- 
tion Analysis:  Part  3.  Applications, 
W87-06735  5A 

Fluorimetric  Differential-Kinetic  Determination 
of  Silicate  and  Phosphate  in  Waters  by  Flow- 
Injection  Analysis, 
W87-07569  7B 


FLOWTHROUGH  REACTOR  FLASKS 

FLOW  MEASUREMENT 

Automated  Technique  for  Flow  Measurements 

from  Mariotte  Reservoirs, 

W87-06809  7B 

Measurements  of  Large  Streamwise  Vortices  in 

an  Open-Channel  Flow, 

W87-06822  2E 

FLOW  METERS 

Portable  Flow  Metering  Device  for  Furrow  Irri- 
gation Studies, 
W87-06670  7B 

FLOW  MODELS 

Mississippi  Embayment  Aquifer  System  in  Mis- 
sissippi:  Geohydrologic   Data  Compilation   for 
Flow  Model  Simulation, 
W87-06694  2F 

Development  and  Evaluation  of  Closed-Form 
Expressions  for  Hysteretic  Soil  Hydraulic  Prop- 
erties, 
W87-06821  2G 

FLOW  PATTERN 

Capillary  Moisture  Flow  and  the  Origin  of  Cav- 
ernous Weathering   in  Dolerites  of  Bull   Pass, 
Antarctica, 
W87-07162  2G 

FLOW  PATTERNS 

Influence  of  Formation  Clays  on  the  Flow  of 

Aqueous  Fluids, 

W87-06897  2G 

FLOW  PROFILES 

Shallow-Aquifer   Dewatering   for   Source-Area 

Control, 

W87-06870  5G 

Modeling  of  Moisture  Movement  through  Lay- 
ered Trench  Covers, 
W87-06949  5B 

FLOW  RATES 

Furrow  Hydraulic  Characteristics  and  Infiltra- 
tion, 
W87-06658  2G 

Influence  of  Buffer  Capacity,  Chlorine  Residual, 

and  Flow  Rate  on  Corrosion  of  Mild  Steel  and 

Copper, 

W87-06777  5F 

Vertical  Diffusion  in  a  Stratified  Cooling  Lake, 
W87-06833  5B 

FLOW  REGULATORS 

Economic  Evaluation  of  Conservation  Concepts 
for  Municipal  Water  Supply  Systems, 
W87-07421  3D 

FLOW  ROUTING 

Storm  Sewer  Design  Sensitivity  Analysis  Using 

ILSD-2  Model, 

W87-06716  4  A 

FLOW  VELOCITY 

Influence  of  Flow  Velocity  on  Sulfide  Produc- 
tion Within  Filled  Sewers, 
W87-07496  50 

FLOWMETERS 

Automated  Technique  for  Flow  Measurements 

from  Mariotte  Reservoirs, 

W87-06809  7B 

FLOWTHROUGH  REACTOR  FLASKS 

Flowthrough  Reactor  Flasks  for  Study  of  Mi- 
crobial Metabolism  in  Sediments, 
W87-07079  2H 
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FLUID  MECHANICS 

FLUID  MECHANICS 

Diffraction    by    a   Gap    Between    Two    Break- 
waters: Solution  for  Long  Waves  by  Matched 
Asymptotic  Expansions, 
W87-07549  8B 

FLUIDIZATION 

Fluidization    Applied    to    Sediment    Transport 

(FAST)    as    an    Alternative    to    Maintenance 

Dredging    of    Navigation    Channels    in    Tidal 

Inlets, 

W87-06992  2J 

FLUMES 

Measurements  of  Large  Streamwise  Vortices  in 
an  Open-Channel  Flow, 

W87-06822  2E 

FLUORENE 

Comparison  of  Laboratory  and  Field  Assess- 
ment of  Fluorene  -  Part  I:  Effects  of  Fluorene  on 
the  Survival,  Growth,  Reproduction,  and  Be- 
havior of  Aquatic  Organisms  in  Laboratory 
Tests, 
W87-06921  5C 

Comparison  of  Laboratory  and  Field  Assess- 
ment of  Fluorene  -  Part  II:  Effects  on  the  Eco- 
logical Structure  and  Function  of  Experimental 
Pond  Ecosystems, 
W87-06922  5C 

FLUORESCENCE 

Fluorescence  Detection  of  Some  Nitrosoamines 
in   High-Performance   Liquid   Chromatography 
after  Post-Column  Reaction, 
W87-07163  5  A 

FLUORIDES 

Identification  of  Hydrolysis  Products  of  Alumin- 
ium in  Natural  Waters:  Part  1.  n-Dimensional 
Calibration  of  Al/F  Kinetic  Pathways, 

W87-06732  5A 

Identification  of  Hydrolysis  Products  of  Alumin- 
ium in  Natural  Waters:  Part  2.  ALSPEC,  a 
Computerized  Procedure  for  Quantifying  Equi- 
libria with  Inorganic  and  Organic  Ligands, 

W87-06733  5A 

Fluoride  Ion-selective  Electrode  in  Flow  Injec- 
tion Analysis:  Part  3.  Applications, 

W87-06735  5A 

FLUOROMETRY 

Fluorometric  Determination  of  Hydrogen  Per- 
oxide in  Groundwater, 
W87-07536  5A 

FLY  ASH 

Sorbate  Characteristics  of  Fly  Ash,  Appendix, 

Final  Report,  Volume  II, 

W87-07427  5D 

FOOD  CHAINS 

Bioaccumulation   of  Zinc   in  Two  Freshwater 
Organisms  (Daphnia  magna,  Crustacea  and  Bra- 
chydanio  Rerio,  Pisces), 
W87-06760  5B 

Polychlorinated  Biphenyl  Transport  in  Coastal 

Marine  Foodwebs, 

W87-07023  5B 

Studies  in  the  Ratio  Total  Mercury/Methylmer- 
cury  in  the  Aquatic  Food  Chain, 

W87-07071  5  A 

FOOD  CROPS 

Water  Table  Effects  on   Nutrient  Contents  of 

Celery,  Lettuce  and  Sweet  Corn, 

W87-06652  2G 

FOOD  HABITS 

Comparison   of  the   Growth   of  Daphnia   Fed 
Continuously  and  at  Regular  Intervals, 
W87-O7089  2H 


SUBJECT  INDEX 


Diet  Spectra  and  Resource  Partitioning  in  the 
Larvae  and  Juveniles  of  Three  Species  and  Six 
Cohorts  of  Cyprinids  from  a  Subalpine  Lake, 
W87-07173  2H 

Feeding  of  Tropical  Freshwater  Fishes:  Season- 
ality in  Resource  Availability  and  Resource  Use, 
W87-07174  2H 

Avian  Wetland  Habitat  Functions  Affected  by 

Water  Level  Fluctuations, 

W87-07437  2H 

FOOD-PROCESSING  WASTES 

Putting  the  Lid  on  Cannery  Wastes, 
W87-07547  5D 

Beer  and  Biomass, 

W87-07586  5D 

FOODS 

Prey    Size    Selectivity    and    Food    Partitioning 
among  Zooplanktivorous  Age-0  Fishes  in  Lake 
Francis  Case,  South  Dakota, 
W87-07520  2H 

FORAGES 

Revegetation    and    Minesoil    Development    of 

Coal  Refuse  Amended  with  Sewage  Sludge  and 

Limestone, 

W87-06725  5E 

FORECASTING 

Combing  Hydrologic  Forecasts, 

W87-06708  2E 

Forecasting  Water  Use  on  Fixed  Army  Installa- 
tions within  the  Contiguous  United  States, 
W87-07302  6D 


FRANCE 

European  Network  of  Waste  Exchanges, 
W87-07262 


Hydrological  Forecasting. 
W87-07346 

Snow  and  Ice, 
W87-07353 

Water  Quality, 
W87-07356 

Real-Time  Forecasting, 
W87-07361 
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FREE  RADICALS 

Detoxification  of  Chlorine  Dioxide  (C102)  by 
Ascorbic  Acid  in  Aqueous  Solutions:  ESR  Stud- 
ies, 
W87-0706O  5F 

FRESHWATER 

Occurrence  and  Speciation  of  Organometallic 
Compounds  in  Freshwater  Systems, 
W87-07468  5B 

FRESHWATER  INFLOW 

Estimating  Freshwater  Inflow  Needs  for  Texas 
Estuaries  by  Mathematical  Programming, 
W87-07104  2L 

FROGS 

Control  of  Xenopus  Laevis  (Amphibia:  Pipidae) 
in  Fish  Ponds  with  Observations  on  Its  Threat  to 
Fish  Fry  and  Fingerlings, 
W87-07156  81 

FROST 

Tillage-Residue  Effects  on  Snow  Cover,   Soil 

Water,  Temperature  and  Frost, 

W87-07454  2G 


FROUDE  NUMBER 

Inclined  Dense  Jets  in  Flowing  Current, 
W87-06835 


Management  Forecasting  Requirements, 
W87-07362  4A 

FOREST  LAKES 

Trace  Metals  and  Water  Chemistry  of  Forest 

Lakes  in  Northern  Sweden, 

W87-06756  5B 

FOREST  WATERSHEDS 

Modelling  Changes  in  Forest  Evapotranspira- 

tion, 

W87-07352  2D 

FORESTS 

Forest  Harvesting  and  Water:  The  Lake  States 

Experience, 

W87-06696  *C 

Comparative    Snow    Accumulation    and    Melt 
During  Rainfall  in  Forested  and  Clear-Cut  Plots 
in  the  Western  Cascades  of  Oregon, 
W87-06824  2C 

FORMIC  ACID 

Considerations  Regarding  Sources  for  Formic 
and  Acetic  Acids  in  the  Troposphere, 
W87-06702  2B 

FORT  COLLINS 

Network  Model  for  Decision-Support  in  Munici- 
pal Raw  Water  Supply, 
W87-06686  6A 

FRACTURED  MEDIA 

Channel   Model   of  Flow   Through   Fractured 

Media, 

W87-07476  5B 
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FUEL 

Guideline  Considerations  for  Selecting  Analyti- 
cal Methods  and  for  Cost  Analysis  Associated 
with  Monitoring  Waters  Associated  with  Alter- 
native Fossil  Fuel  Technologies, 
W87-06872  5A 

Mutagenicity  Testing  of  Aqueous  Materials  from 

Alternate  Fuel  Production, 

W  87-06877  5C 

FUNGICIDES 

Toxicity  of  Some  Ricefield   Pesticides  to  the 
Crayfish  P.  Clarkii  Under  Laboratory  and  Field 
Conditions  in  Lake  Albufera  (Spain), 
W87-07146  5C 

FURROW  IRRIGATION 

Spatial  Variability  of  Infiltration  in  Furrows, 
W87-06648  2G 

Furrow  Hydraulic  Characteristics  and  Infiltra- 
tion, 
W87-06658  2G 

Portable  Flow  Metering  Device  for  Furrow  Irri- 
gation Studies, 
W87-06670  7B 

FURROWS 

Spatial  Variability  of  Infiltration  in  Furrows, 
W87-06648  2G 

Furrow  Hydraulic  Characteristics  and  Infiltra- 
tion, 
W87-06658  2G 

GAMBIA 

Investments  In  Large  Scale  Infrastructure  Irri- 
gation and  River  Management  In  the  Sahel, 
W87-07388  6B 

GARRISON  DIVERSION  UNIT 
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PREFACE 


Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports   and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical   and 
social  sciences  and  the  related  engineering  and 'legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 

Water  Resources  Scientific 

Information  Center 
U.S.  Geological  Survey 
MS  425  National  Center 

Reston,  VA  22092 
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logical Sciences. 
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2A.  General 


SUMMER  AND  WINTER  RAINFALL  INTER- 
CEPTION  IN  AN  OAK  FOREST.  PREDIC- 
TIONS WITH  AN  ANALYTICAL  AND  A  NU- 
MERICAL SIMULATION  MODEL, 

Gromngen  Rijksuniversiteit  (Netherlands).  Dept 

of  Physical  Geography. 

For  primary  bibliographic  entry  see  Field  2B. 


COMPARATIVE  HYDROLOGICAL  BEHAV- 
IOIR  OF  FORESTED  AND  CLEARED  CATCH- 
MENTS IN  SOUTHEASTERN  AUSTRALIA, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Water 

and  Land  Resources. 

G.  J.  Burch,  R.  K.  Bath,  I.  D.  Moore,  and  E.  M 

O'Loughlin. 

Journal  of  Hydrology  JHYDA7,  Vol.  90,  No   1/2 

p  \9A2,  March  1987.  10  fig,  5  tab,  20  ref. 

Descriptors:  *Rainfall-runoff  relationships,  *Forest 
management,  'Clearcutting,  *Catchment  areas, 
Hydrology,  'Forests,  'Australia,  Runoff,  Grass- 
lands. Soil  water,  Hydraulic  conductivity,  Perme- 
ability coefficient,  Rainfall. 

The  effects  of  clearing  on  the  hydrology  of  small 
upland  catchments  were  evaluated  on  two  experi- 
mental catchments;  one  vegetated  by  natural  rem- 
nant eucalypt   forest  and   the  other  completely 
-leared  of  forest  and  maintained  in  grassland  for 
)ver  80  yrs.  The  hydraulic  properties  of  soils  in 
Ui i  catchments  were  measured.   The  grassland 
itchment   generated    high-peak   stormflows   and 
ge  discharge  volumes  irrespective  of  antecedent 
)U  moisture  conditions,  whereas  the  forest  catch- 
nent  gave  little  runoff  provided  the  antecedent  soil 
*ater  content  was  below  60%   of  the  available 
torage  capacity.  Subsurface  (0.1-0.4  m)  hydraulic 
jonducnvHies  of  the  grassland  soils  were  about 
Hf  those  of  the  undisturbed  forest  at  slope  posi- 
« i  above  the  depression  areas,  and  even  less  in 
he  depressions,  and  this  produced  the  differences 
n  runoff  behavior  of  the  two  catchments.  Water 
We  responses  to  rainfall  in  the  two  catchments 
mcated  that  continuous  macropore  pathways  for 
eferential  water  movement  contributed  to  rapid 
«s  and  falls  in  forest  water  tables,   but   these 
«hways  appeared  to  be  absent  under  grassland 
ipermeable   depression    areas   in   the   grassland 
tchment  generated  much  of  the  runoff  from  the 
atehment  so  that  it  behaved  as  if  it  were  constant- 
in  an  advanced  stage  of  saturation.  In  contrast, 

JLvLT*810!!  \reaS  Under  forest  were  relatively 
eraoble  and  therefore  runoff  was  delayed  until 

SIT,!**"1?  Wet'  Provided  hydrophobic  condi- 
ons  had  not  developed.  Runoff  from  a  277  so  km 

chment.  containing  almost  equal  proportions  of 
>rest  and  grassland  and  with  comparable  topogra- 
nyto the  two  experimental  catchments,  was  ana- 
S  *°  *?»°n«rate  that  findings  from  the  two 
X,!oJ,    mKn?  COuld  be  used  to  inten>ret  the 

Sn  bfe.,T10r  °f  the  lar&e  catchment.  The 
M  cat  ons  of  these  results  for  the  future  manage- 
rs aLracT  ^^  ^  diSCUSSCd-  (A"" 
'87-08119 


TRW    Inc.,  McLean,  VA.  Energy  and  Environ- 
mental Div. 
For  primary  bibliographic  entry  see  Field  2E. 
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INJ^PRETATION  OF  TRACER  DISPLACE- 
MENT DURING  INFILTRATION  OF  RIVER 
WATER  TO  GROUNDWATER, 

Eidgenoessisches     Inst,     fuer     Reaktorforschung 

Wuerenhngen  (Switzerland). 

E.  Hoehn,  and  P.  H.  Santschi. 

Water  Resources  Research  WRERAQ,  Vol    23 

No.  4,  p  633-640,  April  1987.  6  fig,  3  tab,  30  ref 

Descriptors:  'Groundwater  movement,  'Surface- 
groundwater     relations,     'Tracers,     'Infiltration. 
Groundwater     recharge,     'Tritium,     'Aquifers 
Rivers,  Wells,  Transport,  Model  studies. 

7™  J?ccidental  release  of  a  tritium  pulse  of  about 
500  Ci  into  a  river  m  northern  Switzerland  allowed 
the  measurement  of  travel  times  at  a  site  where  the 
river  recharges  a  granular  aquifer  almost  perpen- 
dicularly  to  the  groundwater  flow.   A  series  of 
sampling  wells  had  been  previously  installed  in  the 
aquifer.  Most  wells  give  access  to  shallow  freshly 
infiltrated  water.  The  infiltrated  water  flows  along 
in  the  top  layer  of  the  aquifer,  thus  allowing  for  a 
one-dimensional  analysis  of  the  spreading  process 
trom  the  river  to  the  groundwater  in  the  wells 
The  linear  groundwater  flow  velocities  calculated 
trom  the  tritium  responses  at  distances  from  the 
nver  of  up  to  500  m  confirm  the  velocities  deter- 
mined from  an  earlier  local-scale  uranine  experi- 
ment at  the  same  site.  The  scarce  data  used  to 
describe  tracer  transport  in  the  aquifer  allowed  for 
an  assessment  of  dispersivity  with  the  method  of 
moments.  A  linearly  scale-dependent  dispersivity  is 
evaluated  from  the  mode  of  increase  of  the  tempo- 
ral variance  of  the  tracer  concentration  distribu- 
tion. Some  wells  revealed  bimodal  responses-  here 
the  method  of  moments  is  applied  in  combination 
with  a  two-layer  model.  (Author's  abstract) 
W87-08340 


™  ?\£F  CELL  M°DELS:  1.  A  MANIFOLD 
CELL  MODEL  FOR  DISTRIBUTED  SURFACE 
RUNOFF  SYSTEMS, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  7C 
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STUDY  OF  CELL  MODELS:  2.  THE  EFFECT 
op  TSSES&  ON  THE  LIMITING  FORMS 
OF  CASCADE  AND  MANIFOLD  CELL  MODEL 
RESPONSE  FUNCTIONS, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  7C 
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STUDY  OF  CELL  MODELS:  3.  A  PILOT 
STUDY  ON  THE  CALIBRATION  OF  MANI- 
FOLD CELL  MODELS  IN  THE  TIME  DOMAIN 
AND  IN  THE  LAPLACE  DOMAIN, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  7C 
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SKSSSg^^catchment  average 

Institute  of  Hydrology,  Wallingford  (England) 
D.  B.  Boorman,  and  D.  W.  Reed. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83-164574 
Price  codes:  A04  in  paper  copy;  and  A01  in  micro- 
fiche^ Report  No.  71,  July  1981.  50  p,  27  fig,  8  tab, 
12  ref,  append. 


events  in  rainfall-runoff  modelling  were  consid- 
ered, (i)  averaging  unit  hydrographs  derived  from 
individual  events,  and  (ii)  joint  analysis  of  a  group 
ot  events  to  determine  an  average  unit  hydrograph 
directly.  The  problems  of  instability  in  least- 
squares  unit  hydrographs  derived  from  individual 
events  are  found  to  have  little  influence  on  average 
unit  hydrographs  determined  for  eight  trial  catch- 
ments. Event  superposition  followed  by  a  least- 
squares  solution  was  favored  for  computational 
economy.  Other  techniques  have  other  merits,  but 
the  deferences  were  considered  to  be  insignificant 
in  application.  Replacing  the  least-squares  criterion 
by  an  iterative  solution  of  the  dominant  equations 
was  shown  to  bring  derivation  of  an  average  unit 
hydrograph  within  the  scope  of  hand  calculation 
(Author  s  abstract) 
W87-08415 
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Descriptors:         'Rainfall-runoff         relationships, 
Runoff,  'Model  studies,  'Hydrography,  'Floods 
Mathematical  models,  Hydrology,  Surface  water 
Unit  hydrographs. 

Two  methods  of  deriving  a  catchment  average  unit 
hydrograph    from   a   number   of  recorded    flood 


SOME  RIVER  RUNOFF  MODELS, 

G.  V.  Zheleznyakov,  and  A.  I.  Denisov. 
Hydrotechnical  Construction  HYCOAR   Vol   20 
No.  9,  p  549-551,  September   1986.  2  fig    5  ref 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo 
No.  9,  p  28-29,  September  1986. 

Descriptors:  'Streamflow  forecasting,  'Rainfall- 
«n°7,  relatl°nships,  'Mathematical  models, 
Model  studies,  'Flow  discharge,  'Flood  forecast- 
ing, 'Conferences,  Reviews,  Flood  flow,  Stream 
discharge,  Catchment  areas,  Streams. 

The  papers  presented  on  the  theme  of  'Rainfall- 
Runoff  Models'  at  the  21st  Congress  of  the  Inter- 
national Association  for  Hydraulic  Research  held 
in  1985  in  Melbourne,  Australia,  were  reviewed 
The  paper  of  W.  H.  Hager  from  Switzerland  was 
devoted  to  an  assessment  of  the  possibilities  of 
using  a  nonlinear  rainfall-runoff  model  for  deter- 
mining peak  discharges  on  drainage  basins  of  an 
arbitrary  rectangular  form  for  small  streams   Aus- 
tralian scientists  examined  problems  of  flood  fore- 
casting with  the  use  of  nonlinear  rainfall-runoff 
models,  which  provide  for  separating  the  drainage 
area  into  individual  stretches  or  drainage  basins  of 
tributaries,  including  reservoirs.  A  West  German 
expert   examined    mathematical   models   of  three 
types,  which  can  be  used  in  reservoir  operating 
practice   for  evaluating   the  character  of  floods 
Another  Australian  scientist  studied  the  problems 
of  extrapolation  of  nonlinear  rainfall-runoff  regres- 
sion models.  A  pair  of  Austrians  examined  in  a 
general  form  a  two-dimensional  statistical  method 
of  analyzing  the  frequency  of  floods,  their  volumes 
and  peaks,  as  well  as  the  possibility  of  using  this 
method   m   streamflow   regulation.    The   authors' 
conclusions  and  several  case  studies  were  eiven 
(Wood-PTT)  6 
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2B.  Precipitation 

SnfIlYdTtT  F°R  GENERATING  ™LY 

California  Univ.,  Davis.  Dept.  of  Agronomy  and 
Range  Science. 

S.  Geng,  F.  W.  T.  Penning  de  Vries,  and  I.  Supit. 
Agricultural  and  Forest  Meteorology,  Vol  36  No 
4,   p   363-376,   April    1986.   8   fig,   5   tab,   20  ref. 

Descriptors:  'Rainfall  forecasting,  'Weather  data 
collections,  'Simulation  analysis,  'Rainfall 
'Model  studies,  'Probabilistic  process,  'Estimating 
equations,  Meteorological  data  collection,  Simula- 
tion Markov  process,  Distribution,  Weather 
Mathematical  studies,  Estimating,  Agriculture 
Data  interpretation. 

The  availability  of  weather  data  limits  the  applica- 
bility of  rainfall  simulation  methods.  These  model 
parameters  were  evaluated  over  time  and  at  differ- 
ent places,  revealing  certain  general  characteris- 
tics. It  is  found  that  the  transitional  probability  of  a 
wet  day  followed  by  a  wet  day  tends  to  be  greater 
but  parallel  to  the  transitional  probability  of  a  dry 
day  followed  by  a  wet  day;  this  leads  to  a  linear 
relationship  of  the  transitional  probabilities  to  the 
fraction  of  wet  days  per  month.  Moreover,  the 
beta  parameter  in  a  gamma  distribution  function 
which  is  used  to  describe  the  amount  of  rainfall  is 
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closely  related  to  the  amount  of  rain  per  wet  day 
owing  to  the  positive  skewness  of  the  rainfall  dis- 
tribution Based  on  these  relationships,  a  simple 
method  is  introduced,  by  which  model  parameters 
can  be  estimated  from  monthly  summaries  instead 
of  from  daily  values.  The  suggested  method  pro- 
vides a  convenient  vehicle  for  applying  weather 
simulation  models  to  areas  in  which  its  use  had 
been  impossible  because  of  the  unavailability  of 
long  series  of  daily  weather  data.  (Authors  ab- 
stract) 
W87-07608 

it«:f  OF  PRECIPITATION  DATA  TO  IDENTI- 
FY SOIL  MOISTURE  PATTERNS  AND  THE 
LOWING  SEASONS  IN  EASTERN  KENYA, 
National     Range     Research     Station,     Makindu 

aKyMusembi,  and  J.  F  Griffiths. 

Agricultural  and  Forest  Meteorology,  Vol.  37,  No. 

1,  p  47-61,  May  1986.  9  fig,  7  tab,  6  ref. 

Descriptors:  'Growing  season,  'Weather  data  eol- 
ations 'Soil  water,  'Distribution  patterns, 
'Kenva  'Precipitation,  'Estimating  equations, 
Data  interpretation,  Weather,  Rainfall,  Soil  prop- 
erties, Mathematical  studies,  Estimating,  Regres- 
sion analysis,  Prediction,  Water  requirements,  Ag- 
riculture, Planning. 

Eight  stations  with  36  years  of  rainfall  record I  were 
selected  in  the  dry  region  of  Keny%e?,s*  °"™erf 
E  longitude  to  study  the  nature  of  the  moisture 
patterns  during  the  Short  and  the  Long  rams  (Oc- 
tober through  June).  Findings  of  relevance  to  agri- 
culture are:  (1)  the  distributions  of  the  start  end, 
and  duration  of  the  growing  seasons  are  not  s^niti- 
cantly  skewed  or  significantly  different  from  the 
normal  distribution;  (2)  the  start  and  end  times  of 
the  Short  rains  season  show  a  southward  trend;  (J) 
the  Short  rains  growing  season  is  found  to  last 
longer,  be  more  reliable,  and  have  a  higher  soil 
moisture  content  than  the  Long  rains  season  for 
stations  located  south  of  the  equator;  and J.4V the 
opposite  is  true  for  stations  north  of  the  equator. 
(Author's  abstract) 
W87-07609 

DETERMINATION  OF  THE  SPEED  OF 
MOVING  RAINFALL  PATTERNS, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 
Civil  Engineering. 

Hy£o!ogfc£  Sciences  Journal  HSJODN,  Vol.  32 
No.   1,  P  1-14,  March  1987.  7  fig,  2  tab,  7  ref. 

Descriptors:  'Rainfall  patterns,  'Rainfall  distribu- 
tion 'Hyetographs,  'Weather  patterns,  'Mathe- 
matical equations,  Rainfall,  Velocity,  Equations, 
Spatial  distribution,  Meteorology,  Climatology. 

The  speed  and  direction  of  movement  of  rainfall 
patterns  can  be  derived  from  data  sets  comprised 
of  the  coordinates  (x,y)  of  a  number  of  rainfall 
recording  stations  and  the  times  of  arrival  (1)  ot 
some  prominent  feature  of  the  recorded  hyeto- 
eraphs  The  problem  may  be  interpreted  geometri- 
cally as  the  determination  of  the  equation  of  an 
inclined  plane  in  the  x,y,t  space,  so  that  it  best 
represents  the  set  of  data  points.  The  speed  of 
movement  is  given  by  the  inverse  of  the  maximum 
slope  of  the  plane  and  its  direction  is  parallel  to 
that  of  the  maximum  slope.  The  proposed  method 
is  based  on  minimizing  the  sum  of  the  squared 
deviations  between  the  observed  arrival  times  (T) 
and  values  (t)  computed  by  the  equation  of  the 
inclined  plane.  (Author's  abstract) 
W87-07611 


USE  OF  RAINFALL  FORECASTS  IN  THE  OP- 
TIMA! MANAGEMENT  OF  SMALL-HOLDER 
RICE  IRRIGATION -A  CASE  STUDY 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

M.  J.  Hamlin,  and  D.  H.  Rees 
Hydrological  Sciences  Journal  HSJODN  Vol.  32, 
No    1,  p  15-29,  March  1987.  6  fig,  7  tab,  37  ref. 

Descriptors.  'Rainfall  forecasting  *Ir»p.t|on 
scheduling,  'Irrigation  efficiency,  'Model  studies, 


Catchment  areas,  Runoff,  Performance  evaluation, 
Irrigation,  Rainfall,  Climatology,  Meteorology. 

Efficient  irrigation  scheduling  requires  information 
on  future  reservoir  inflows  and  field  irrigation 
requirements.  Where  rainfall  plays  a  significant 
part  in  determining  these  variables  it  is  important 
to  be  able  to  forecast  that  rainfall  accurately.  Two 
rainfall  modelling  techniques  are  assessed  on  their 
ability  to  reproduce  the  necessary  historic  raintall 
statistics  and,  when  routed  through  a  deterministic 
catchment  model,  to  produce  tU :  correct ^runoff 
characteristics.  For  the  data  studied,  a  Markov 
chain  -  gamma  distribution  model  is  the  more 
promising  but  there  is  an  evident  need  for  im- 
provements in  the  technique.  (Author  s  abstract) 
W87-07612 


DEVELOPMENT     AND     EVALUATION     OF 
CLOUD  WATER  COLLECTIONS,  . 

Nevada  Univ.   System,   Reno.   Atmospheric  Sci- 
ences Center.  __ 
For  primary  bibliographic  entry  see  Field  7b. 
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STANDARD  PROJECT  STORM  PRECIPITA. 
TIONAND  SNOWMELT  TEMPERATURE  CRI- 
TERIA FOR  THE  9,570-SQUARE  MILE 
CLEARWATER  RIVER  DRAINAGE  ABOVE 
SPAULDING,  IDAHO, 

National  Weather  Service,  Silver  Spring,  MD. 
Office  of  Hydrology. 

NOAA  Technical  Memorandum  NWS  HYDRO 
42   September  1986.  146  p,  124  fig,  9  tab,  24  ref. 


Descriptors:  'Runoff  forecasting,  •Precipitation 
•Meteorological  data  collection,  'Snowmelt, 
•Storm  runoff,  'Clearwater  River  Air  tempera- 
ture Streamflow,  Weather  data  collections,  Maps, 
Rainfall-runoff  relationships,  Catchment  areas,  Iso- 
hyets,  Weather  patterns,  Spatial  distribution,  Sea- 
sonal variation. 

Standard  project  storm  (SPS)  precipitation  and 
snowmelt  temperature  criteria  are  developed  in 
this  report  for  the  total  9,570  sq  mi  drainage  of  the 
Clearwater  River  above  Spaulding,  Idaho.  Tem- 
perature criteria  for  snowmelt  are  developed  for 
the  November  through  June  period I  with  emphasis 
on  SPS-level  criteria  for  the  3-day  SPS  period  and 
for  three  antecedent  days.  Basin  precipitation  expe- 
rience is  reviewed  and  the  procedures  for  selecting 
the   storm   sample   for   statistical   analysis   is  de- 
scribed The  direct  method  based  on  basin  average 
precipitation  is  discussed  for  determining  limits  for 
the  SPS  precipitation  magnitude.  The  meteorology 
of  cool-season  storms  in  the  Pacific  northwest  is 
discussed  with  particular  reference  to  the  major 
storms  over  the  Clearwater  River  basin.  The  mete- 
orological features  of  major  storms  that  have  oc- 
curred during  the  May-June  snowmelt  period  are 
presented.   Various  indirect  procedures  that  are 
used  to  determine  the  magnitude  of  the  SP5>  are 
described.  Final  results  of  both  direct  and  indirect 
measurements  are  presented  along  with  geographi- 
cal distribution  of  the  average  rainfall  amounts, 
depth-duration  characteristics,  seasonal  variation, 
and  the  development  of  snowmelt  criteria  for  No- 
vember through  June.  Applications  of  both  the 
SPS  precipitation  values  and  the  snowmelt  temper- 
ature criteria  are  discussed.  (Geiger-PTT) 
W87-07726 


method  for  detecting  total  reactive  atmosphen 

nitrogen  species  was  developed.  The  first  nation! 

estimates  of  natural  alkaline  emissions  were  mad< 

The  reliability  of  measurements  of  natural  sulfi 

emissions  was  improved.   Several  emissions  dal 

bases  were  completed  for  man-made  sources  ( 

sulfur  dioxide  and  its  temporal  patterns  of  chanj 

in  lakes  and  forests.  The  meteorological  comp. 

nents  of  the  Regional  Acid  Deposition  Model  wei 

developed  and  tested.  Data  from  the  Cross  App 

lachian  Tracer  Experiment  were  made  availab 

Results  of  nitrate  and  sulfate  deposition  across  tl 

Philadelphia  urban  area  were  presented^  Other  I 

mospheric  processes  of  nitrates  and  sulfur  dioxii 

were  reported.  A  pilot  deposition  monitoring  nc 

work   was   established.    Forty-four   new   statio 

were  established  in  the  National  Trends  Netwo 

(NTN)   Quality  assurance  tests  of  the  field  m« 

urements  and  of  the  chemical  analysis  of  NT. 

samples  were  conducted.  Topics  studied  under  t 

aquatic  effects  of  acid  rain  included:  northeast* 

lakes  water  chemistry,  and  distribution  of  aqua 

biota  in  sensitive  areas.  Topics  studied  under  I 

terrestrial  effects  of  acid  rain  included:  eilects 

crops,  softwood  trees  of  the  Piedmont  region 

southern  states,  and  the  sulfate  concentration 

streams  of  the  Coweeta  watershed.   Several 

vances  were  made  in  studying  the  effects  of  a 

rain  on  materials  and  cultural  resources.  Techr 

ogies  for  the  control  of  acid  deposition  effects 

reported.    Integrated    assessments    methodoloj 

which   will   trace   changes  in  emissions  throi 

atmospheric  transport,  transformation,  and  dep 

tion  to  changes  in  effects  are  being  develor 

International  and  program  management  activi 

are  presented  along  with  a  discussion  of  the  roll 

science  in  making  decisions  regarding  acid  dep 

tion.  (Geiger-PTT) 
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THUNDERSTORMS:  AN  IMPORTANT  ME< 
ANISM  IN  THE  TRANSPORT  OF  AIR  P 
LUTANTS,  ,    „  ,..  ,„. 

Maryland  Univ.,  College  Park.  Dept.  of  Metec 

For  primary  bibliographic  entry  see  Field  5B. 
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ANNUAL  REPORT,  1984. 

Interagency  Task  Force  on   Acid   Precipitation, 

S8St  to  the  President  and  Congress, 
1984.  102  p,  22  fig,  1  tab. 

Descriptors:  'Acid  rain,  'Water  pollution  sources 
•Path  of  pollutants,  'Monitoring,  'Air  pollution 
effects  'Water  pollution  effects,  Nitrogen,  Alka- 
linity, Sulfur,  Model  studies,  Environmental  trac- 
ers Networks,  Air  pollution,  Ecological  effects, 
Environmental  effects,  Water  pollution  prevention, 
Lakes. 

Highlights  of  the  National  Acid  Precipitation  As- 
sessment   Program    for    1984    are    presented.    A 


rHFMISTRY  OF  FOGWATER  AND  ESTTM 
eSr1t™OF  OCCULT  DEPOSITION  LN 
AGRICULTURAL  AREA  OF  CENTRAL  S> 
ZERLAND 

Bern  Univ.'(Switzerland).  Inst,  of  Plant  Phys 

gy 

Agriculture,  Ecosystems  and  Environment 
17    No.  3/4,  p  153-164,  September  1986.  2  1 
tab,  27  ref.  Federal  Office  for  Education  and 
ene'e  COST  61a  bis. 

Descriptors:  'Fog,  'Acid  rain,  'Agricultural  i 
•Path  of  pollutants,  'Occult  deposition,  Air  l 
tion,  Fallout,  Hydrogen  ion  concentration  H 
chloric  acid,  Ammonium  compounds,  bultur 
pounds,  Switzerland. 

From  an  ecological  point  of  view,  studies  c 

chemical  composition  of  fogwater  and  clou. 

important  because  impaction  of  droplets  can 

important  transfer  process  for  water  and  v. 

inorganic  and  organic  substances  from  the  z 

phere  to  the  biosphere.  This  process  can 

scribed  as  occult  precipitation.  This  study  att 

to  determine  fogwater  components  and  es 

fluxes  for  selected  elements  via  fogwater  d 

tion  in  an  agricultural  area  in  central  Switz 

As  a  result  of  the  accumulation  of  cold  an 

mountain  regions  in  prealpine  basins,  radiatic 

occur  frequently  from  autumn  to  early  sprr, 

pecially  during  night-time.  Fog  occurs  in   h 

south  of  Bern  on  60-70%  of  all  days,  while 

parts  of  the  Swiss  central  plateau  experience 

more  than  90%  of  all  days.  Fogwater  sample 

collected  at  Bern-Belpmoos,  515m  above  se; 

at   the  bottom   of  a   wide   valley   located 

agricultural  area.  Samples  were  collected  fr< 

tober  to  March  of  1983-84  and  1984-85  e.th, 

active  or  static  collectors,  and  analyzed  for 

inorganic    ions,    pH    and    electrical    condu 

Ionic  concentrations  in  fogwater  were  very 

comparison  with  those  found  in  wet-only  s 
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(mean  enrichment  factor  was  about  50).  NH4(  +  ) 
was  the  dominant  cation,  S04(2-)  the  dominant 
anion.  Median  pH  was  5.60.  Samples  with  pH  less 
than  5  contained  HC1  as  a  major  strong  acid  The 
data  from  active  collection  agreed  with  those  from 
passive  collection,  although  no  direct  comparison 
was  possible.  Based  on  an  average  bulk  deposition 
velocity  for  fogwater  droplets,  rates  of  occult  dep- 
osition for  water  and  selected  ions  were  calculated 
and  compared  with  rates  of  wet  and  dry  (particle) 
deposition.  Occult  deposition  accounted  for  only 
5-6%  of  total  deposition,  or  8-15%  of  total  wet 
deposition  of  S,  N  and  Cl(-)  during  the  period  of 
frequent  fog  occurrence  (autumn-early  spring) 
Thus,  on  an  annual  basis,  occult  deposition  contrib- 
utes little  to  total  atmospheric  deposition  of  pollut- 
ants, and  therefore,  an  ecological  risk  from  fog 
occurrence  in  this  agricultural  area  is  limited  to 
only  short  periods  of  time.  (McFarlane-PTT) 
W87-07822  ' 


CONTINUOUS-FLOW        REAL-TIME        AND 

FLOW     INJECTION     DETERMINATION     OF 

RAINWATER     PH     WITH     A     POLYVINYL 

CHLORIDE)-BASED   TUBULAR   MEMBRANE 

EL£CI  RODE, 

University  of  Central  Florida,  Orlando.  Dept   of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  7B. 

ANALYSIS  OF  SPATIAL  INHOMOGENEITIES 
IN  CUMULUS  CLOUDS  USING  HIGH  SPA- 
TIAL  RESOLUTION  LANDSAT  DATA 

South  Dakota  School  of  Mines  and  Technology 
Rapid  City.  Inst,  of  Atmospheric  Sciences, 
t-or  primary  bibliographic  entry  see  Field  7B. 
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?R?S?!S2£N  °F  MESOSCALE  CONVEC- 
TTVE  WEATHER  SYSTEMS  TO  THE  WARM- 
.fgSON  PRECIPITATION  IN  THE  UNtYeI) 

Pennsylvania  State  Univ.,  University  Park.  Dept 
ot  Meteorology.  ' 

J.  M.  Fritsch,  R.  J.  Kane,  and  C.  R.  Chelius 
irUAr^p,0f^Slimf\Tand    APP'ied    Meteorology 
K/01,25',^-  10'  p  1333-1345,  October 
821»f«     \nA^   ^^    NSF   Gfant   ATM" 

SaKa-hSS^   Cooperat,ve   agreement 

Descriptors:  «Convective  precipitation,  'Seasonal 
variation,  'Weather  patterns,  'Precipitation,  *Dis- 
T%S  H^f hw  lasting,  Forecasting, 
ShX  "y^1^.  Coition,  Temporal  div 
cnbution,  Spatial  distribution,  Storms,  Hurricanes 
<-rop  production. 

The  contribution  of  precipitation  from  mesoscale 
cc.nvect.ve  weather  systems  to  the  warm-season 

ev»ffif?i!bcr)  ralnfa11  m  the  United  States  « 
evaluated.  These  systems  were  found  to  account 
for  approximately  30%  to  70%  of  the  warm-season 
Civ  M10"  ?VCr  muPh  °f  the  region  between  the 
ciaUvfrnm", "tains  and  the  Mississippi  River,  espe- 
oally  from  June  through  August.  Series  of  convec- 

nmli^  SyStems  are  vefy  like'y  the  most 

rolific  precipitation  producer  in  the  United  States 

Chanel  ^VT  exceeding  that  of  hurricanes. 
ferSf?i.  larfe-scale  circulation  patterns  af- 

wctod  the  seasonal  precipitation  from  mesoscale 

cSnV\Weather  SyStems  ^  aIte™g  the  pre- 
station characteristics  of  individual  systems.  For 
£e  drought  penod  of  1983,  the  frequency  of  the 
convective  systems  remained  nearly  the  same  as  in 
4e  normal  year  of  1982;  however,  the  average 
ducuon  h7  area/"d  th-e  averaSe  v°himetric  pro- 
rlhU^Z^i  S1gnlflca«tly.  Nevertheless,  the 
s^tem,  W0?1  y  mesoscale  convective  weather 
■*Tl  6  dr°Ught  year  accounted  for  most  of 
Lh!  ^  reCe,Ved  durine  the  critical  crop 
S  ^  U  1S  deluded  that  mesoscale  con 
Se*ea,her  ^tenis  may  be  a  crucial  precipi- 

SKiT"*  d<vterren,! to  drought  and  an  ™- 

Kh  rt^T™  f°ur  enhancing  midsummer  crop 
Er,m™  8h0Ut  the  midwestem  United  States 
1^1"  .  iVmpr0vements  in  Prediction  of  such  sys- 
tems would  probably  benefit  quantitative  precipita- 

(Au,h°or"a^,rrct)hydr0l0gIC  *"-»  °f  ™°* 


W87-07931 


LOGNORMAL  FIT  TO  RAINDROP  SPFrTRA 
rSRR0AELFR0NTAL  CONVECTIVECLOUDf  IN 

££££  SUciencef ad)  ^  °f  Ge°physicS  and 
G.  Feingold,  and  Z.  Levin. 

!KMpfyClTx,and  APPlied  Meteorology 
{9^  n^'  Y?Lk2^No,-  10"  p  1346">363,  October 
1986.  12  fig,  5  tab,  33  ref,  2  append. 


Precipitation — Group  2B 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Sydney  (Australia).  Div.  of  Atmos- 
pheric Research. 
For  primary  bibliographic  entry  see  Field  3B. 

W87-07934 


Descriptors:  'Convective  precipitation,  'Clouds 
Distribution,  'Rain,  'Israel,  'Weather,  'Mathe- 
matical analysis,  Precipitation,  Standard  deviation 
Kainfall  rate,  Mathematical  studies,  Probabilistic 
process,  Temporal  distribution. 

Measurements  of  raindrop  size  spectra  in  Israel 
were  carried  out  over  two  years.   It  was  deter- 
mined that  the  size  distribution  can  best  be  de- 
scribed by  a  lognormal  distribution.  With  its  pa- 
rameters weighted  by  a  certain  choice  of  moments, 
this  distribution  has  a  better  squared-error  fit  to  the 
observed  data  than  the  gamma  or  the  exponential 
distributions.  Furthermore,  this  distribution  is  well 
suited  for  explaining  drop  size  distribution  effects 
mnthe  dual-parameter  remote  measurement  of  rain- 
tall   The  lognormal  distribution  has  the  advantage 
that  all  its  moments  are  also  lognormally  distribut- 
ed.  Its  parameters  have  physical  meaning  (drop 
concentration,  the  geometric  mean  diameter,  and 
standard  geometric   deviation),   facilitating  direct 
interpretation  of  variations  in  the  drop  size  spec- 
trum. The  different  moments  can  easily  be  integrat- 
ed to  obtain  simple  expressions  for  the  various 
rainfall  parameters.  At  high  rainfall  rates  (>   45 
mm/h>'   the  distribution   tends  to  a  steady  state 
form.   These   results   suggest   that   the   lognormal 
representation   is   suitable   for   a   broad   range   of 
applications  and  can  facilitate  interpretation  of  the 
physical  processes  which  control  the  shaping  of 
the  distribution.  (Author's  abstract) 
W87-07932 


^7IALSSHERENCE  OF  AFRICAN  RAIN- 
TrSoolggg^     ^HEMISPHERIC 

s'l^cTols^^'^-  °ept-  of  Ge°BraPhy. 

{r^L0^01'??16  and  APPlied  Meteorology 
£&  ^  r°l  2,'  Na  10'  P  1365-1381,  October 
1986.  14  fig,  3  tab,  73  ref  NSF  Grants 
ATM8019009andATM8212781 

Descriptors:  'Spatial  distribution,  'Africa,  'Rain- 
all,  'Weather  patterns,  'Meteorological  data  col- 
lection, 'Climatology,  Weather,  Distribution,  Data 
collections  Tropical  regions,  Climates,  Subtropic 
zone  Mathematical  studies,  Temporal  distribution, 
Standard  deviation. 

The  spatial  patterns  of  rainfall  variability  over  the 
African  continent  are  examined  using  a  regionally 
averaged  data  set  comprising  the  records  of  1  087 
stations.    Typical    rainfall   departure   patterns,'  or 
anomaly  types,  are  derived  using  a  linear  correla- 
tion method  to  assess  the  similarity  of  annual  de- 
parture maps  for  the  years  1901  to  1973.  For  the 
region  north  of  the  equator,  most  years  fall  into 
one  of  six  types,  four  of  which  show  a  strong 
opposition  between  equatorial  and  subtropical  lati- 
tudes and  two  of  which  show  departures  of  the 
same  sign  over  the  whole  region.  For  the  continent 
as  a  whole,  six  types  are  also  derived.  These  reflect 
the  patterns  derived  using  northern  Africa  alone 
with  conditions  in  the  southern  subtropics  resem- 
bling those  in  subtropical  latitudes  north  of  the 
equator    Contmentally,  two  principal  spatial  pat- 
terns of  rainfall  variation  are  evident:  anomalies  of 
the  same  sign  over  most  of  Africa  and  anomalies  of 
the  opposite  sign  in  equatorial  and  subtropical  lati- 
tudes. Strong  interhemispheric  teleconnections  in 
rainfall  are  therefore  apparent.  The  results  are  dis- 
cussed in  the  framework  of  common  continental 
factors  in  rainfall  variability  and  in  regional  climate 
dynamics.  (Author's  abstract) 
W87-07933 


St^^  ?^Sr,oceans  ineeRREd  from 

SPffil  7  SMMR:  APPLICATION  TO  1982-83 
LL  NINO, 

National  Aeronautics  and  Space  Administration, 
Greenbelt    MD.   Goddard   Space   Flight   Center. 
C.  Prabhakara,  D.  A.  Short,  W.  Wiscombe.  R  S 
Fraser,  and  B.  E.  Vollmer. 

Journal  of  Climate  and  Meteorology  JCAMEJ 
Vol.  25,  No.  10,  p  1464-1474,  October  1986.  7  fig  2 
tab,  28  ref.  6' 

Descriptors:  'Rainfall,  'Marine  climates,  'Satellite 
technology,  'Weather  patterns,  'Meteorological 
data  collection,  'Remote  sensing,  Climates  Pre- 
cipitation Radiation,  Microwaves,  Climatology, 
Clouds,  Atmospheric  water,  Data  collections,  Sea- 
sonal variation. 

Nimbus  7  Scanning  Multichannel  Microwave  Ra- 
diometer (SMMR)  measurements  at  five  frequen- 
cies in  the  region  6.6  to  37  GHz  were  analyzed  to 
infer  precipitation  over  the  global  oceans.  The  data 
show  that  the  combined  liquid  water  in  the  clouds 
and    rain    increases    the    brightness    temperature 
almost  linearly  with  frequency  in  the  6.6  to   18 
GHz  region.  Further,  as  the  atmospheric  water 
vapor  absorption  and  the  effects  of  scattering  by 
precipitation  particles  are  relatively  weak  at  6  6 
and  10.7  GHz,  a  technique  to  remotely  sense  the 
liquid  water  content  in  the  atmosphere  was  devel- 
oped  based   on   the   brightness   measurements   at 
these  two  frequencies.  Seasonal  mean  patterns  of 
liquid   water  content  in  the  atmosphere  derived 
from  SMMR  over  global  oceans  relate  closely  to 
chmatological  patterns  of  precipitation.  Based  on 
this,  an  empirical  relationship  was  derived  to  esti- 
mate precipitation  over  the  global  oceans  on  a 
seasonal  basis  from  satellite  measurements  made 
during   the   years    1979-81.   The   deviations   from 
these  three-year  means  produced  by  the  1982-83  El 
Nino  were  then  deduced  from  the  SMMR  meas- 
"I^ents.  It  was  noted  that  precipitation  over  the 
ITCZ  in  the  north,  the  South  Pacific  Convergence 
Z,one  and  the  oceans  around  Indonesia  is  drastical- 
ly reduced,  while  a  substantial  increase  in  precipi- 
tation was  observed  over  the  normally  dry  central 
and   eastern   equatorial   Pacific  Ocean.   (Author's 
3bstract) 
W87-07935 


REMOTE  SENSING  OF  HAIL  WITH  A  DUAL 
LINEAR  POLARIZATION  RADAR 

Pennsylvania  State  Univ.,  University  Park    Dept 
of  Electrical  Engineering.  ' 

For  primary  bibliographic  entry  see  Field  7B. 
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^TXLENE  REDUCTION  RATE  AS  A  PHYSI- 
OLOGICAL INDICATOR  OF  THE  RESPONSE 
OF  FIELD-GROWN  SOYBEANS  TO  SIMULAT 
POLLUTANT^™   AN°   AMBIENT   GASEOUS 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5C 
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Sfi,A.YED    EFFECTS    OF    CLOUD    SEEDING 
WITH  SILVER  IODIDE, 


DROUGHT   STRATEGIES   IN   EAST  AFRICA- 
THE  CLIMATOLOGIST'S  ROLE  A*K1CA. 

University  of  East   Anglia,   Norwich   (England) 

Climatic  Research  Unit. 

J.  P.  Palutikof. 

Climatic  Change  CLCHDX,  Vol.  9,  No   1/2  p  67- 

78,  August-October  1986.  36  ref. 

Descriptors:  'Drought,  'East  Africa,  ♦Climatolo- 
gy,,'Agriculture,  'Prediction,  'Planning,  'Hydro- 
logic  budget,  'Famine,  Distribution,  Spatial  distri- 
bution, Crop  production,  Crop  yield,  Regression 
analysis,  Mathematical  studies,  Forecasting, 
Weather  forecasting,  Rainfall,  Evapotranspiration 
Grain  crops. 
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Fiold  2— WATER  CYCLE 


Group  2B— Precipitation 

The  structure  of  the  pathway  from  drought  to 
harvest  failure  to  famine  it  examined,  and  strategies 
for  lessening  or  averting  impact  «™  diicuiied. 
Intervention    Is    possible    at    the    link    between 
drought  and  harvest  failure,  based  on  knowledge 
of  the  climatology  of  drought-prone  regions.  Strat- 
egies  include   short-term   predictions,   long-term 
predictions,  and  the  analysis  of  spatial  pattern .of 
drought.    Methods   of  climate-based    short-term 
(within  growing-season)  forecasting  of  crop  yle  d 
include:  (1)  use  of  a  water  balance  model  to  esti- 
mate soil  moisture  deficits;  (2)  applying  regression 
analysis  techniques  to  develop  models  of  crop- 
climate  relationships;  and  (3)  long-range  weather 
forecasts.  Long-term  predictions  rely  on  the  tact 
that  drought  is  a  function  of  the  balance  between 
rainfall  and  evapotranspiration;  it  is  possible  to 
develop  scenarios  for  future  trends  in  these  varia- 
bles, arising  from  both  physical  and  anthropogenic 
forcing.   Finally,   analysis   of  spatial   patterns   ol 
drought  at  the  national  level  will  permit  deeper 
insight  into  the  phenomenon.  This  has  potential 
benefits  for  planning,  including  identification  ot 
drought-prone  areas  and  of  spatial  compensation 
zones  (regions  that  are  drought-free  while  grain- 
producing^  areas  are  affected).  These  three  items 
together  form  a  comprehensive  strategy  for  ap- 
plied research  into  the  factors  underlying  drought. 
(Author's  abstract) 
W87-07995 

DROUGHT  PREDICTION, 

Ibadan  Univ.  (Nigeria).  Dept.  of  Geography. 

rilL°tfcUCh0rgbe°CLCHDX,  Vol.  9,  No.  1/2,  p  79- 
90,  August-October  1986.  4  fig.  27  ref. 

Descriptors:  'Drought,  'Forecasting  'Model 
studies!  'Remote  sensing,  -Telemetry,  'Reviews, 
•Weather  forecasting,  Numerical  analysis  Mathe- 
matical studies,  Mathematical  models,  Rainfall,  Cli- 
matology, Weather,  Prediction,  Statistical  analysis, 
Distribution,  Temporal  distribution,  Spatial  distri- 
bution, Precipitation,  Albedo,  Radiation. 

The  achievements  and  problems  of  the  various 
techniques  of  drought  prediction  are  reviewed. 
Directions  in  which  progress  is  possible  in  the 
prediction  of  future  climate  include  the  prediction 
of  periodicities  of  climate  phenomena,  the  use  ot 
numerical  general  circulation  models  (GCMs),  and 
the  identification  of  time-lagged  teleconnections. 
The  use  of  periodicities  has  been  criticized  tor  a 
lack  of  physical  theory  to  explain  the  suggested 
link  between  drought  and,  for  example,  sunspots. 
The  principle  of  time-lagged  teleconnections  is  that 
changes  induced  in  any  one  area  of  the  world  are 
likely  to  produce  other  changes  elsewhere,  on  a 
world-wide  basis.  Examples  are  given;  however, 
few  such  connections  have  predictive  value  be- 
cause they  are  overridden  by  other  effects.  GCMs 
portray    the    three-dimensional    circulation    of   a 
hemisphere  or  of  the  globe;  over  long  periods,  they 
produce  a  set  of  global  statistics  of  temperature, 
pressure,   wind,   and   precipitation   that   resemble 
those  of  the  present-day  climate.  Numerical  GCMs 
appear  to  offer  some  hope  for  drought  prediction. 
The  use  of  computers  facilitates  simulation  of  vary- 
ing climatic  conditions  by   varying  the  relative 
importance  of  various  model  parameters  (e.g.,  the 
variation  of  surface  albedo  or  soil  moisture).  It  is 
concluded  that  a  thoroughly  reliable  technique  for 
drought  prediction  does  not  yet  exist.  (Author  s 
abstract) 
W87-07996 


WEATHER    MODIFICATION    IN    ARID    RE- 
GIONS: THE  ISRAELI  EXPERIENCE, 

Ben-Gurion    Univ.    of    the    Negev,    Sde    Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
For  primary  bibliographic  entry  see  Field  3B. 
W87-07997 

ANALYSIS  OF  RAINFALL  IN  THE  SOUTH- 
WEST REGION  OF  SAUDI  ARABIA, 

King  Saud  Univ.,  Riyadh  (Saudi  Arabia).  Dept.  of 
Civil  Engineering. 

M.  A.  Nouh.  _  _     _     . 

Proceedings     of     Institutional     Civil     Engineers 
PCIEAT,  Vol.  83,  Part  2,  p  339-349,  March  1987. 


6  fig,  4  tab,  7  ref.  KAST  Operating  grants  AR-02- 
17  and  AR-OS-62. 

Descriptors:  •Rainfall.  •Weather  data  collections, 

•Regional  analysis,  'Saudi  Arabia,  •Meteorology, 

■    Storms,   Estimating, 


•Climatology,   Distribution, 
Design  standards. 


Thirty  rainfall  station  records  were  used  to  identify 
the  regional  rainfall  distribution  in  the  south-west 
of  Saudi  Arabia.  The  data  are  rainfall  depths  in 
durations  varying  from  10  min  to  12  h.  The  period 
of  the  records  varies  from  8  to  18  years.  To  have 
larger  sets  of  data,  the  records  were  grouped  ac- 
cording to  the  magnitudes  of  the  one-hour  annual 
maximum  rainfall  depths  of  a  5  year  return  period. 
Using  the  grouped  records,  quartile  analysis  was 
employed  to  derive  regional  growth  curves  and  to 
identify  the  seasonal  distribution  of  rainfall  and 
storm  profiles  throughout  the  region.  In  addition, 
areal  reduction  factor  curves  were  derived  to 
enable  the  estimation  of  a  mean  areal  rainfall  event 
from  a  point  rainfall  event.  The  regional  results 
have  been  recommended  for  use  in  engineering 
design.  (Author's  abstract) 
W87-08081 


CONTRIBUTION  OF  RAINWATER  TO  VARIA- 
BILITY IN  SURFACE  OCEAN  HYDROGEN 
PEROXIDE 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL. 

W.  J.  Cooper,  E.  S.  Saltzman,  and  R  G.  &*£ 
Journal  of  Geophysical  Research  (C)  JOKCfcY, 
Vol  92   No.  3,  p  2970-2980,  March  1987.  9  fig,  1 
tab,  26  ref.  ONR  Grant  N00014-80-C-0042. 

Descriptors:  'Water  chemistry,  'Atmospheric  dep- 
osition; 'Spatial  variability,  'Rainfall,  'Hydrogen 
peroxide,  Gulf  of  Mexico,  Atlantic  Ocean,  Florida 
Keys,  Storms,  Oceans,  Stratified  layers. 

Hydrogen  peroxide  concentrations  have  been  de- 
termined in  marine  rain  from  the  Gulf  of  Mexico 
(114-820  times  10  to  the  minus  7th  power  mol/L,  x 
=  402  times  10  to  the  minus  7th  power  mol/L,  s 
=  218  times  10  to  the  minus  7th  power  mol/L), 
the  western  Atlantic  Ocean  (84-206  times  10  to  the 
minus  7th  power  mol/L,  x  =  127  times  10  to  he 
minus  7th  power  mol/L,  s  =  45  times  10  to  the 
minus  7th  power  mol/L),  and  one  rain  event  off 
the  Florida  Keys  (x  =  284  times  10  to  the  minus 
7th  power  mol/L).  In  several  cases,  simultaneous 
measurements  of  the  concentration  of  H202  in  the 
surface  ocean  were  also  determined.  These  meas- 
urements were  made  with  the  ship  under  way 
using  a  continuous  flow  sampling  system  with  the 
intake  at  the  bow.  In  shallow  stratified  layers,  rain 
events  can  increase  the  existing  hydrogen  peroxide 
concentration  by  a  factor  greater  than  10  and 
dramatically  increase  the  mean  H202  concentra- 
tion of  mixed  depth  layers  of  50  m  or  more.  Ram  is 
a  significant  transient  source  of  H202  in  the  sur- 
face ocean.  (Author's  abstract) 
W87-08093 


RAINFALL  CHARACTERISTICS  OF  THE 
PRESCOTT,  ARIZONA,  STORM  OF  23-24  SEP- 
TEMBER 1983, 

Bureau  of  Reclamation,  Denver,  CO.  Div.  of  Plan- 
ning Technical  Services. 

V.  H.  Leverson.  _ 

Monthly  Weather  Review  MRWEAB  Vol.  114, 
No.  12,  p  2344-2351,  December  1986.  3  fig,  4  tab, 
13  ref. 

Descriptors:  'Rainfall,  'Prescott,  'Rainfall  intensi- 
ty, 'Meteorology,  Weather  data  collections, 
Storms,  Arizona,  Precipitation. 

On  23-24  September  1983  the  vicinity  of  Prescott, 
Arizona,  experienced  a  36  h  period  of  recurrent 
heavy  rains.  Measurements  obtained  from  a  supple- 
mental precipitation  survey  of  the  storm-affected 
area  are  used  to  derive  maximum  6  h  and  total 
storm  (36  h)  precipitation  patterns.  Rainfall  depth- 
area-duration  (DAD)  data  computed  from  the  pat- 
terns are  compared  with  three  standards  of  precipi- 
tation severity:  (1)  documented  extreme  rainstorms 
in  the  southwestern  United  States,  (2)  precipita- 
tion-frequency values  and  (3)  probable  maximum 


precipitation  (PMP)  estimates.  The  comparison! 
show  the  Prescott  storm  to  be  an  exceptional  eveni 
that  produced  rainfall  exceeding  100-yr  amounts  ai 
well  as  some  categories  of  PMP  (Authors  ab 
stract) 
W87-08094 

NORTH  AMERICAN  PREaPITAJION  AM 
TEMPERATURE  PATTERNS  A88COATE1 
WITH  THE  EL  NINO/SOUTHERN  OSCILLA 
TION  (ENSO),  .  .  ,    •  .  . 

National  Oceanic  and  Atmospheric  Admimstri 
tion,  Washington,  DC.  Climate  Analysis  Centei 
C.  F.  Ropelewski,  and  M.  S.  Halpert. 
Monthly^eather  Review  MRWEAB,  Vol  11; 
No.  12,  p  2352-2362,  December  1986.  11  fig,  1  tal 
24  ref. 

Descriptors:  'Climatology,  'El  Nino/Southei 
Oscillation,  'Rainfall  patterns,  'North  Amenc 
•Weather  data  collections,  'Regional  analysi 
Vector  maps,  Harmonics,  Precipitation,  Temper 
ture. 

An  investigation  of  the  'typical'  North  Americi 
precipitation  and  temperature  patterns  associaU 
with  the  El  Nino/Southern  Oscillation  (ENSO) 
described.  Monthly  surface  temperature  and  pi 
cipitation  data  are  analyzed  using  a  method  d 
signed  to  identify  regions  of  the  globe  that  ha' 
responses  associated  with  ENSO.  Monthly  coi 
posites,  covering  idealized  two-year  ENSO  ej 
sodes,  are  computed  for  temperature  and  precipn 
tion  at  all  stations  with  data  spanning  seven 
more  ENSO  events.  The  first  harmonic  is  extra 
ed  from  the  24  monthly  composite  values  a 
plotted  in  the  form  of  a  two-year  harmonic  d 
vector.  When  plotted  on  a  map  of  North  Amem 
these  vectors  reveal  both  the  regions  of  cohere 
response  and  the  phase  of  the  response  with 
spect  to  the  evolution  of  the  ENSO  episode.  Tt 
series  of  temperature  and  precipitation  for  the 
gions  identified  in  the  harmonic  vector  maps  ; 
examined  to  determine  the  magnitudes  of  the 
sponses  and  the  percentage  of  the  time  that^ 
identified  response  actually  occurred  in  associat 
with  the  ENSO  events.  The  temperature  anoma 
are  expressed  in  terms  of  standardized  departui 
while  precipitation  departures  are  expressed  as  i 
centiles  of  the  appropriate  gamma  distribute 
fitted  to  the  entire  data  record.  The  analysis  she 
that  above  normal  precipitation  was  associa 
with  ENSO  in  18  out  of  22  cases  (81%)  in 
'season'  starting  with  October  of  the  ENSO  yea 
March  of  the  following  year  for  an  area  of  N< 
America  that  includes  parts  of  the  southeast 
United  States  and  northern  Mexico.  Above  nor 
precipitation  was  also  observed  in  the  Great  B 
area  of  the  western  United  States  m  9  out  ol 
cases  (81%)  for  the  April  through  October  sea 
during  ENSO  years.  No  high  latitude  precipita 
signals  were  indicated  by  this  analysis  Area; 
Alaska  and  western  Canada  experienced I  posi 
temperature  anomalies  in  17  out  of  21  ENSU 
sodes  (81%)  during  the  'season'  defined  by  Dec 
ber  of  the  ENSO  year  through  the  follov 
March.  Parts  of  the  southeastern  United  S 
near  the  Gulf  of  Mexico  were  found  to  1 
negative  temperature  anomalies  associated  wit 
out  of  25  ENSO  episodes  (80%)  for  the  ses 
October  of  the  ENSO  year  through  the  folloi 
March.  (Author's  abstract) 
W87-08095 


INITIATION  OF  COWECTTVE  STORMS 
RADAR-OBSERVED  BOUNDARY-LA 

CONVERGENCE  LINES, 

National  Center  for  Atmospheric  Research,  I 

J.e\V.  Wilson,  and  W.  E.  Schrefoer 
Monthly  Weather  Review  MRWEAB   Vol 
No.  12,  p  2516-2536,  December  1986.  14  fig, ' 
43  ref. 

Descriptors:  •Meteorology,  'Doppler  radar,  • 
vective  storms,  'Rocky  Mountains,  'Bern 
layers,  'Convergence  lines,  Storms,  Weathe 
terns,  Thunderstorms,  Remote  sensing,  ci 
Convection. 

The  origin  of  653  convective  storms  occi 
over  a  5000  sq  km  area  immediately  east  c 


WATER  CYCLE— Field  2 


Colorado  Rocky  Mountains  from  18  May  to  15 
August  1984  was  examined.  Seventy-nine  percent 
of  the  418  storms  that  initiated  within  the  study 
area  occurred  in  close  proximity  to  radar-observed 
boundary-layer  convergence  lines.  This  percentage 
increased  to  95%  when  only  the  more  intense 
storms  (>  or   =   dBZ  sub  e)  were  considered 
Colliding  convergence  lines  initiated  new  storms 
or  intensified  existing  storms  in  71%  of  the  cases 
A  new  storm  took  a  median  time  of  24  min  to 
grow  to  30  dBZ  following  line  collision.  The  con- 
vergence lines  ranged  in  length  between  ten  and 
several  hundred  kilometers.  Both  radar  and  me- 
sonet  stations  indicated  that  the  primary  conver- 
gence was  concentrated  in  a  zone  0.5  to  5  km  in 
width.  These  lines  were  characterized  on  Doppler 
radar  as  thin  lines  of  enhanced  reflectivity  between 
0  and  20  dBZ  sub  e  and  as  a  line  of  strong  radial  or 
azimuthal  gradient  in  Doppler  velocity.  These  lines 
were  observed  even  in  clear  air  in  the  absence  of 
any  clouds.  The  origin  of  many  of  the  convergence 
lines  was  unknown  and  requires  further  study.  The 
most  common  identified  origin  was  from  convec- 
tive storm  outflows.  Other  origins  were  believed  to 
be  topography  and  differential  heating.  This  study 
which  utilized  radar  data,  supports  the  findings  of 
Purdom,  who  utilized  satellite  data,  which  indicat- 
ed  that   mesoscale   boundary-layer   convergence 
lines  play  a  major  role  in  determining  where  and 
when  storms  will  form.  These  results  suggest  that 
what  often  appears  as  random  thunderstorm  for- 
mation (air  mass  thunderstorms)  is  usually  determi- 
nistic. Major  advances  now  appear  possible  in  the 
0.2  h  time-specific  forecasts  of  thunderstorms  Re- 
ilizationof  this  potential  will  require  the  integra- 
tion of  Doppler  radar  to  detect  and  monitor  con- 
vergence lines,  high  resolution  satellite  data  to 
iionitor  cloud  growth,  and  surface  and  sounding 
lata  to  estimate  atmospheric  susceptibility  to  deeD 
xmvection.  (Author's  abstract) 
W7-08096 


T^SK^L^  DECAY  OF  A  RAINBAND 

N  HURRICANE  IRENE  (1981), 

National  Center  for  Atmospheric  Research,  Boul- 

ler,  CO. 

i.  M.  Barnes,  and  G.  J,  Stossmeister. 

lonthly  Weather  Review  MRWEAB,  Vol    114 

i°-  f2'^5?^1'  Decem»>«  1986.  15  fig,  1  tab,' 

2ref.  NOAA  Order  NA84CC-G-01004. 

tescriptors:  •Rainbands,  *Hurricane,  ♦Hurricane 
•ene,  Storms,  Thermodynamics,  Kinetics,  Re- 
ectivity,  Clouds,  Convection,  Winds,  Flow  Hv- 
rometeors,  Evaporation. 

he  mesocale  thermodynamic,  kinematic  and  re- 
scavity  structure  of  a  rainband  observed  in  Hur- 
ST„  fC  °D,*27-  SePiembe«-  1981  is  presented. 
ScY  u  I6  aircraft  Passes,  from  150  to  4700 
MSL  through  the  rainband  which  was  located 
»w  of  the  circulation  center  of  the  northward 
ovuig  hurricane.  Cross  sections  of  the  rainband 
a  function  of  height  and  radial  distance  from  the 

TJ^T,^VeVhe  f°llowinS:  (1)  little  or  no 
crease  of  theta  sub  e  m  the  subcloud  layer  associ- 
M  with  the  weak  convective  cells  in  the  rain- 
no,  (2)  large  differences  in  static  stability  be- 
een  the  north  and  south  sides  of  the  band-  (3)  a 
ange  of  the  radial  wind  component  in  the  sub- 
^,7"'  from  n°w  toward  the  circulation 
nter  to  flow  away  from  it  as  the  rainband  weak- 
l  The  decay  of  the  rainband  is  believed  to  be 
«*d  to  mesoscale  subsidence  and  the  location  of 
jainband  relative  to  the  motion  of  the  hurri- 
*e.  Melting  and  evaporation  of  hydrometeors 
tog  between  the  eyewall  and  the  rainband  are 
.most  plausible  causes  of  the  subsidence.  The 
"pse  of  the  rainband  is  considered  to  be  an 
mple  of  the  negative  feedback  possible  among 
joscale  features  in  the  hurricane.  (Author's  ab- 

17-08097 


Monthly  Weather  Review  MRWEAB,  Vol  115 
No.  1,  p  51-74,  January  1987.  17  fig,  1  tab,  39  ref 

Descriptors:  'Weather  data  collections,  ♦Convec- 
tive rainfall,  •Rainfall,  *Cold  clouds,  *Remote 
sensing,  •Satellite  technology,  *Clouds,  Precipita- 
tion, Temperature,  Distribution,  Estimating. 

Estimates  of  areal-  and  time-averaged  convective 
precipitation  derived  from  geostationary  satellite 
imagery  using  a  simple  thresholding  technique  are 
presented    The  estimates  are  based  on  measure- 
ments of  the  monthly  mean  fraction  of  2.5  dee  X 
2  5  deg  areas  covered  by  clouds  whose  equivalent 
blackbody    temperature    in    infrared    imagery    is 
below  235  K.  The  transformation  between  frac- 
tional coverage  and  rainfall  amount  is  based  upon 
comparisons  of  fractional  coverages  using  a  vanetv 
of  temperature  thresholds  and  spatial  and  temporal 
fhfr^fD^f  witlLareal  averaged  rainfall  from 
the  GARP  Atlantic  Tropical  Experiment.  Three- 
year  means  of  the  estimated  precipitation  for  the 
period  December  1981-November  1984  are  shown 
for  each  of  the  (3-month)  calendar  seasons  and 
compared  with  published  descriptions  of  the  lone- 
term  seasonal  mean  rainfall  fields.  Over  the  tropi- 
cal oceans  agreement  is  quite  good  with  no  evi- 
dence of  any  systematic  errors.  Over  the  Americas, 
long-term  means  derived  from  station  observations 
Of  rainfall  show  less  extensive  areas  of  heavy  rain- 
tall  than  those  derived  here,  and  a  slight  tendency 
for  lower  peak  values  during  the  rainy  season.  The 
interannual  variability  during  the  3-yr  period  is 
desenbed  and  compared  with  station  observations 
of  rainfall   The  relationship  between  cloud  cover 
and  rainfall  m  the  tropics  (30  deg  N-30  deg  S)  is 
found  to  be  similar  to  that  found  in  previous  stud- 
ies,  with  a  threshold  of  235   K  giving  highest 
correlations,  while  observations  between  30  dee 
TJ ?^e8we,re  best  correlated  with  a  threshold 
ot  220  K.  The  large  changes  in  rainfall  distribution 
£we«      •    America  associated  with  the  1982-83 
fcNSO  episode  and  the  breaking  of  the  drought  in 
Northeast  Brazil  during  1984  are  clear  in  the  esti- 
mates presented  here,  but  the  amplitude  of  the 
changes  is  somewhat  overestimated.  Warm  season 
rainfall  observed  over  the  United  States  is  less  than 
the  estimates,  except  near  the  Gulf  of  Mexico  and 
southeast  United  States  coast  where  the  degree  of 
oyerestimation  increases  away  from  the  coast.  (Au- 
thor s  abstract)  v 
W87-08098 


Precipitation— Group  2B 

on  the  northeast  (right)  side  of  the  storm.  The 
outer  rainband  axis  acted  as  an  obstruction  to  the 
surface  flow,  separating  the  warmer  central  core  of 
the  storm  from  the  environment  through  which  the 
storm  moved.  In  contrast  to  recent  numerical 
model  studies  surface  convergence  was  also  noted 
on  the  left  side  of  the  storm  just  offshore,  despite 
outflow  at  flight  level.  Analyses  of  temperature 
dewpoint,  and  equivalent  potential  temperature  in- 
dicate that  loss  of  the  oceanic  heat  and  moisture 
source,  combined  with  advection  of  drier  air  on 
the  landward  side  of  the  storm,  was  responsible  for 
cooling  and  drying  of  the  inflowing  boundary 
layer  air.  Upon  introduction  of  this  air  into  the 
core  convection  and  vertical  ascent,  a  decrease  in 
the  release  of  latent  heat  could  then  lead  to  cooling 
in  the  middle  levels  of  the  storm  and  a  subsequent 
abstract)'"  Ce"tral  Sea"Ievel  Pressure.  (Author's 
W87-08099 


LATIONSHTP  BETWEEN  LAROF  erAt  v 
ycnVE  RAINFALL  A^LD^Lo^ 
SvGi™2^4,WESTERN       "SPHERE 

^wi.?^0'  SS  Atmospheric  Administra- 
U  Washington  DC.  Climate  Analysis  Center 
^  Arkin,  and  B.  N.  Meisner  <~cnier. 


CHANGES  IN  THE  LOW-LEVEL  KINEMATIC 
AND  THERMODYNAMIC  STRUCTUrF  OF 
HURRICANE  ALICIA  (1983)  AT  LANDFALL, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Miami  FL.  Atlantic  Oceanographic  and  Me- 
teorological Labs. 
M.  D.  Powell. 

Monthly  Weather  Review  MRWEAB,  Vol  115 
No.  1  p  75-99,  January  1987.  11  fig,  2  tab,  44  ref 
append. 

^lPt°Jw-  *Hu™cane     Alicia,     •Kinematics, 
Morrn^  *Winds,  •Hurricanes,  *Landfall,  •Hurri- 
canes, Flow,  Rainbands,  Temperature,  Dew  point 
Advection,  Thermodynamics,  Boundary  layers. 

Aircraft,  land  station,  and  buoy  data  were  compo- 
nwiw     rfPect  tp  the  center  of  Hurricane  Alicia 
i     22m-    t?ree  8"h  Periods  corresponding  to  pre- 
landfall  in  the  open  Gulf  of  Mexico,  landfill  in  the 
Oalveston  area,  and  postlandfall  in  the  vicinity  of 
Houston.  Comparison  of  the  wind  analyses  before 
during,  and  after  landfall  emphasizes  the  land-sea 
tnctional  asymmetry  at  landfall.  In  addition,  other 
asymmetries  in  the  surface  wind  field  and  differ- 
ences between  the  flight-level  and  the  surface  wind 
fields  are  revealed.  The  asymmetric  structure  of 
the  surface  wind  field  may  be  interpreted  as  having 
resulted   from   the   combined   effects   of  land-sel 
roughness  differences,  background  environmental 
now,  and  storm  translation.  The  land-sea  frictional 
difference  acted  to  oppose  the  mean  vortex  flow 
over  land  and  producing  surface  inflow  on  the  left 
side  and  outflow  on  the  right  side,  while  the  effect 
ot  the  storm  translation  increased  winds  on  the 
right  and  decreased  winds  on  the  left.  At  landfall 
the  analysis  revealed  a  broad  region  of  high  wind 
speeds  and  a  mesoscale  divergence-convergence 
couplet  along  the  outer  rainband  axis  just  offshore 


832  JO.***  0F  ^SKSS 

Pennsylvania  State  Univ.,  University  Park.  Dept 
of  Meteorology.  y 

M.  N.  Lakhtakia,  and  T.  T.  Warner 
Monthly  Weather  Review  MRWEAB,  Vol    115 
we  a  I*,?   156"168'  January   1987.    19  fig,    17  ref 
USAF  Grant  AF0SR-83-0064. 

Descriptors:  •Storms,  *Model  studies,  •Numerical 
analysis,  •Simulation,  •Rainfall,  •Precipitation, 
•Weather  patterns  ♦Weather  data  collections 
Convection,  Mixed  layers,  Clouds,  Underrunning' 

An  18-h  numerical  simulation  of  the  weather  asso- 
ciated with  the  severe-storm  outbreak  in  the  region 

AVESFSAMp1T1vh0,mf  Panhandl«,  during  the 
AVE-SESAME  IV  study  period  (9-10  May  1979) 
was  performed  using  the  Pennsylvania  State  Uni- 
rMl  Sw-a  pf 1  Center,for  Atmospheric  Research 
Za  tu  AR).,  mesoscale  model.  This  simulation 
and  the  related  sensitivity  tests  provided  the  four- 
dimensional  data  sets  that  were  used  to  reach  a 
better  understanding  of  the  processes  that  were 
involved  in  this  case  in  the  development  of  severe 

la^r6™  wr!*6  ed£e  of  the  elevated  mixed 
layer  (EML).  The  sensitivity  studies  were  per- 
formed to  isolate  the  contributions  of  differential 
surface  forcing,  latent  heating  and  the  low-level 
moisture  gradient  to  the  development  of  the  under- 
running,  its  intensification,  and  the  heavy  rainfall 
These  studies  showed  that  the  differential  surface 
heating  at  the  edge  of  the  EML  is  the  most  impor- 
tant single  factor  responsible  for  initiating  the  un- 
derrunning and  therefore  the  precipitation,  during 
this  case   Compared  to  the  precipitation  amounts 
produced  by  the  complete  model  during  the  9-h 
period  of  heavy  precipitation  (2100-0600  GMT) 
only  3%  was  produced  after  the  elimination  of  the 
surface  differential   heating   associated   with   the 
cloud-cover  and  soil  moisture-availability  gradi- 
ents The  elimination  of  the  latent-heating  feedback 
in  the  model  atmosphere  caused  a  decrease  in  the 
18-h  precipitation  amounts  of  50%.  Finally    the 
strong  gradient  in  the  low-level  mixing  ratio  alone 
H^?f  °   theE^L  had  a  surprisingly  important 
direct  dynamic  influence  on  the  underrunning,  and 

st°ract)qUen       °"  thC  preciPitation-  (Author's  ab- 
W87-08100 


™J  £F CONVECTIVE  PARAMETERIZA- 
TION IN  THE  SIMULATION  OF  A  GUIF 
COAST  PRECIPITATION  SYSTEM? 

villeVeASLtleS  SpaCC  Research  Association,  Hunts- 
M.  W.  Kalb. 

Monthly  Weather  Review  MRWEAB  Vol  115 
N°-  1-  P  214-234,  January  1987.  21  fig,  37  ref 
NASA  Contract  NAS8-34767.  g 

Descriptors:  *Convective  storms,  •Convection, 
.«arametenzatl0n'  *ModeI  stud'es,  ♦Simulation, 
Weather  patterns  *Gulf  Coast,  ♦Precipitation 
•RainfaU,  'LAMPS  model,  Clouds,  Thermody- 
namics, Kinematics. 

Three  15  h  LAMPS  (Limited  Area  Mesoscale 
Prediction  System)  model  simulations  were  per- 
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Field  2— WATER  CYCLE 
Group  2B — Precipitation 

formed  on  a  70  km  grid  to  examine  the  role  of 
convective  parameterization  on  the  modeling  ot 
the    evolution    of   the    Gulf   Coast    precipitation 
system  of  6-7  March   1982.  The  first  simulation 
neglected  moist  processes.  The  second   used  an 
explicit  representation  for  moist  physics  as  suggest- 
ed by  Orlanski  and  Ross  (1984)  and  Rosenthal 
(1978;    1979).    A   third   simulation   employed   the 
LAMPS  sequential  plume  cumulus  cloud  model  as 
convective    parameterization    for    the    mesoscale 
model.    Results   from   these   experiments   indicate 
that  the  manner  in  which  moist  thermodynamics  is 
included  in  a  meso-alpha  scale  model  has  signifi- 
cant bearing  on  model  depiction  and  evolution  ot 
mesoscale  structures.  The  dry  simulation  devel- 
oped and  maintained  a  low  pressure  area  consistent 
with  the  observed  Gulf  Coast  precipitation  system; 
however,    kinematic    and    thermodynamic    fields 
were  substantially  modified  by  the  inclusion  of 
moist  physics.  The  simulation  with  parameterized 
convection  outperformed  that  with  gnd-reso  ved 
moist  physics  in  several  important  respects.  While 
precipitation     in     the     grid-resolved     simulation 
formed  in  the  same  location  as  the  parameterized 
convection  and  as  observed,  it  was  slower  to  de- 
velop and  was  initiated  about  2  h  late  over  the 
Gulf  Coast.  During  the  latter  half  of  that  simula- 
tion  the  Gulf  Coast  system  underwent  explosive 
development  giving  midtropospheric  diabatic  heat- 
ing rates  and  vertical  motions  that  were  unrealisti- 
cally  large  near  the  center  of  the  main  precipitation 
system  A  superadiabatic  layer  was  generated  near 
the  top  of  the  model  precipitation  system  for  this 
experiment  in  response  to  the  extreme  midlevel 
heating.  Overdevelopment  appeared  to  be  a  result 
of  a  runaway  CISK-like  feedback  between  low- 
level    moisture    convergence,     upward     vertical 
motion  and  latent  heat  release.  These  difficulties 
reflected  the  inability  of  grid-resolved  convective 
circulation.  The  convective  parameterization  effec- 
tively acted  as  a  convective  adjustment  to  preclude 
development  of  the  superadiabatic  layer  that  led  to 
overdevelopment  in  the  explicit  simulation.  (Alex- 
ander-PTT) 
W87-08101 


DETERMINING  RAINFALL  INTENSITY  AND 
TYPE  FROM  GOES  IMAGERY  IN  THE  MID- 
LATITUDES, 

Wisconsin  Univ.-Milwaukee.  Dept.  of  Geological 

Sciences. 

For  primary  bibliographic  entry  see  Field  7B. 
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EFFECT  OF  AMBIENT  OZONE  POLLUTION 
AND  ACIDIC  RAIN  ON  THE  GROWTH  AND 
CHLOROPHYLL  CONTENT  OF  GREEN  AND 
WHITE  ASH, 

New  Jersey  Agricultural  Experiment  Station,  New 

Brunswick. 

For  primary  bibliographic  entry  see  Field  5C. 
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EFFECT  OF  FERTILIZER  ON  THE  GROWTH 
OF  RADISH  PLANTS  EXPOSED  TO  SIMU- 
LATED ACIDIC  RAIN  CONTAINING  DIFFER- 
ENT SULFATE  TO  NITRATE  RATIOS, 

Boyce  Thompson  Inst,  for  Plant  Research,  Ithaca, 

NY. 

For  primary  bibliographic  entry  see  Field  5C. 
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SUMMER  AND  WINTER  RAINFALL  INTER- 
CEPTION IN  AN  OAK  FOREST.  PREDIC- 
TIONS WITH  AN  ANALYTICAL  AND  A  NU- 
MERICAL SIMULATION  MODEL, 

Groningen   Rijksuniversiteit  (Netherlands).   Dept. 

of  Physical  Geography. 

A.  J.  Dolman. 

Journal  of  Hydrology  JHYDA7,  Vol.  90,  No.  1/2, 

p  1-9,  March  1987.  1  fig,  3  tab,  16  ref. 

Descriptors:  *Throughfall,  •Rainfall-runoff  rela- 
tionships, 'Model  studies,  •Comparison  studies, 
•Rainfall  interception,  *Oak  forests,  'Analytical 
models,  'Simulation  models,  'Numerical  analysis, 
Simulation,  Rainfall,  Prediction,  Seasonal  varia- 
tion, Throughfall,  Canopy. 


A  comparison  is  made  of  the  predictions  of  an 
analytical  and  a  numerical  simulation  model  ol 
rainfall  interception  in  an  oak  forest  in  The  Nether- 
lands. The  models  were  applied  to  predict  inter- 
ception in  both  summer  and  winter  conditions.  The 
agreement  with  observed  throughfall  is  good  for 
both  models  in  both  seasons.  It  is  argued  that 
annual  variation  in  canopy  structure  may  influence 
rainfall  interception  in  summer.  (Author's  abstract) 
W87-08117 

STRUCTURE  OF  A  TYPHOON  RAINBAND 
OBSERVED  BY  TWO  DOPPLER  RADARS, 

Meteorological  Research  Inst.,  Yatabe  (Japan). 
M.  Ishihara,  Z.  Yanagisawa,  H.  Sakakibara,  K. 
Matsuura,  and  J.  Aoyagi. 

Journal  of  the  Meteorological  Society  of  Japan 
JMSJAU,  Vol.  64,  No.  6,  p  923-939,  December 
1986.  16  fig,  37  ref. 

Descriptors:  'Radar,  'Typhoons,  'Rainbands 
•Doppler  radar,  'Winds,  Precipitation,  Rainfall, 
Updrafts,  Evaporation,  Storms,  Air  flow,  Model 
studies,  Gravity  waves,  Clouds. 

Two  ground-based  Doppler  radars  were  used  to 
examine  the  wind  fields  and  the  internal  structure 
of  the  rainband  of  Typhoon  8305.  The  rainband  is 
located  300  km  to  the  northeast  of  the  storm  center 
and  is  embedded  in  a  broad  stratiform  precipitation 
region.  The  air  flow  around  the  rainband  is  nearly 
two-dimensional   along   the   rainband.   Composite 
cross-sections   in   the    radial   direction   from   the 
storm  center  reveal  the  secondary  circulation  asso- 
ciated  with   the  rainband.   A  convergence   zone 
with  a  large  outward  tilt  exists  from  the  inner  edge 
of  the  rainband  at  lower  levels  to  the  outer  edge  at 
middle  levels.  Frictional  inflow  air  at  lower  levels 
rises  at  the  inner  edge  of  the  rainband   and   a 
mesoscale  updraft  of  2  m/s  forms.  A  mesoscale 
downdraft  less  than  1  m/s  exists  in  the  maximum 
reflectivity   zone  outside  the  updraft  zone.  The 
downdraft  is  thought  to  be  produced  by  the  drag 
forces  and  evaporation  of  raindrops.  The  conver- 
gence between  the  relatively  cold  air  associated 
with  the  downdraft  and  the  low-level  warm  inflow 
relative  to  the  storm  center  produces  the  updraft. 
This  cloud  dynamic  mechanism  is  thought  to  play 
the  main  role  in  maintaining  the  rainband.  Taking 
into  account  the  band-relative  air  flow,  the  air  with 
large  theta  sub  e  value  near  the  cloud  base  ap- 
proaches from  the  outer  region  of  the  typhoon 
toward  the  storm  center,  and  enters  the  rainband 
through  the  inner  edge  due  to  its  large  crossing 
angle  of  25  deg.  The  warm  air  reaches  the  conver- 
gence zone  and  rises  without  passing  through  the 
intense  rainfall  area  at  the  center  of  the  rainband. 
Detailed  analysis  of  air  flow  shows  that  convec- 
tive-scale  updrafts  exist  in  the  rainband  at  an  inter- 
val of  about  5  km  despite  the  relatively  uniform 
reflectively  pattern.  A  relative  vorticity  within  this 
circulation  exceeds  .003/s.  The  internal  structure 
of  the  rainband  was  compared  with  other  observa- 
tions and  numerical  modeling  results.  The  propa- 
gation speed  of  the  rainband  and  the  surface  pres- 
sure change  associated  with  the  passage  of  the 
rainband  do  not  suggest  a  relationship  between 
internal  gravity  waves  and  the  rainband.  (Author  s 
abstract) 
W87-08129 


Water  and  Power  Resources  Service,  Denver,  CO. 
Office  of  Atmospheric  Resources  Management. 
Bureau  of  Reclamation  Division  of  Atmospheric 
Resources  Research,  July  1986.  46  p,  12  tab. 

Descriptors:  'Colorado  River,  'Weather  data  col- 
lections, 'Project  Skywater,  'Precipitation, 
•Cloud  seeding,  'Weather  modification,  Orogra- 
phic precipitation,  Radar,  Remote  sensing. 

Contained  in  this  report  is  an  inventory  of  all  data 
collected  from  November  1985,  through  March 
1986  in  association  with  the  CRADP  (Colorado 
River  Augmentation  Demonstration  Project),  a 
weather  modification  research  project  in  winter 
orographic  cloud  seeding.  It  is  subdivided  into  an 
introduction  plus  10  sections:  (1)  radiometer,  (2) 
aircraft,  (3)  PROBE,  (4)  satellite,  (5)  precipitation 
gauges,  (6)  photographs,  (7)  2D  images,  (8)  tether- 
sonde.  (9)  acoustic  sounder,  (10)  seeding  events. 
Most  of  the  sections  are  subdivided  into  two  main 
components:  (1)  a  general  description  of  equip- 
ment, modes  of  operation,  and  types  of  data  avail- 
able for  analyses  (both  visual  products  and  com- 
puter files)  and  (2)  tables  of  data  inventories  which 
list  start  and  stop  times,  locations,  and  other  perti- 
nent information  related  to  data  sampling.  (Au- 
thor's abstract) 
W87-08235 


ACID  RAIN  AND  TRANSPORTED  AIR  POL- 
LUTANTS:    IMPLICATIONS     FOR     PUBLIC 

POLICY.  «,    u      . 

Office   of  Technology    Assessment,   Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08208 


EFFECTS  OF  ACID  RAIN  ON  PLANT  MICRO- 
BIAL ASSOCIATIONS  IN  CALIFORNIA, " 

California  Univ.,  Berkeley.  Dept.  of  Plant  and  Soil 

Biology. 

For  primary  bibliographic  entry  see  Held  5C 

W87-08217 


PROJECT  SKYWATER  1985-86  CRADP  DATA 
INVENTORY:  COLORADO  RIVER  AUGMEN- 
TATION DEMONSTRATION  PROJECT. 


ISOTOPIC  COMPOSITION  OF  PRECIPITA- 
TION IN  TROPICAL  STATIONS, 

International    Atomic    Energy    Agency,    Vienna 

(Austria). 

R.  Gonfiantini.  ,-,,,-,« 

Acta  Amazonica,   Vol.    15,   No.    1/2,   p   121-139 

March-June  1985.  7  fig,  3  tab,  8  ref. 

Descriptors:  'Weather  data  collection,  'Precipita 
tion,  'Oxygen  isotopes,  'Evapotranspiration,  Iso 
topic  tracers,  Seasonal  variation,  Tropic  zone 
Deuterium,  Statistical  analysis. 

Recently  the  IAEA  published  the  statistical  treat 
ment  of  isotopic  data  of  precipitation  of  the  sta 
tions  of  the  IAEA/WMO  global  network.  On  th 
basis  of  these  results  and  of  other  results  availabl 
in  the  IAEA  files,  I  shall  try  in  this  paper  t 
review  briefly  some  characteristics  of  the  stabl 
isotope  composition  of  precipitation  in  tropical  sU 
tions.  The  stations  from  which  the  data  will  b 
discussed  are  shown  in  fig.  1.  A  table  lists  th 
stations  along  with  geographical  coordinates,  alt 
tude,  mean  temperature  and  mean  annual  precipiti 
tion.  (Author's  abstract) 
W87-08275 

CANOPY  STRUCTURE  AND  CLOUD  WATE 
DEPOSITION  IN  SUBALPINE  CONIFEROL 
FORESTS 

New  York  Botanical  Garden,  Bronx,  NY.  Inst. 

Ecosystem  Studies. 

G.  M.  Lovett,  and  W.  A.  Reiners. 

Tellus  TELLAL,   Vol.   38B,   No.   5,  p   319-32 

November  1986.  5  fig,  1  tab,  35  ref.  NSF  Gra 

DEB  79-07346;  Electric  Power  Research  Inst.  K 

1907-1  and  RP  2621. 

Descriptors:  'Path  of  pollutants,  'Acid  rain  'Pr 
cipitation,  'Canopy,  'Canopy  structure,  Cloi 
water,  'Subalpine  forests,  'Coniferous  fores 
•Deposition,  'Model  studies,  Evaporation,  Veloi 
ty,  Clouds. 

The  relationship  between  canopy  structure  a 
cloud  water  deposition  is  explored  using  a  mod 
ing  approach  applied  to  subalpine  conifer  forests 
the  northeastern  US.  The  zero  plane  displaceme 
height  was  found  to  decrease  monotonically  w 
stand  thinning,  while  the  roughness  length  show 
a  unimodal  pattern,  peaking  at  a  value  of  to 
surface  area  index  (SAI)  of  about  5.  The :  clo 
water  deposition  velocity  also  was  unimodal, 
creasing  from  28  to  34  cm/s  as  the  simulated  s  a 
was  thinned  from  SAI  =  13  to  SAI  =  6,  and  tt 
decreasing  with  further  thinning.  The  calculal 
resistance  to  cloud  water  deposition  was  grea 
than  the  resistance  to  momentum  transfer  excepi 
very  low  values  of  SAI.  Evaporation  rate  a 
showed  a  unimodal  pattern  as  a  function  ol  a- 
but  the  pattern  was  less  pronounced  than  tnat 
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cloud  water  deposition.  These  results  suggest  that 
agents  which  moderately  reduce  the  SAI  of  closed 
forest  stands  may  increase  the  deposition  of  cloud 
water.  If  some  aspect  of  cloud  water  deposition 
causes  canopy  deterioration  in  subalpine  forest  a 
positive  feedback  could  occur  between  the  canopy 
thinning  and  the  cloud  water  deposition.  A  calcu- 
lation of  potential  deposition  on  the  lee  side  of  gaps 
in  the  forest  indicates  a  maximum  possible  deposi- 
tion velocity  approaching  200  cm/s,  illustrating  the 
expected  heterogeneity  of  deposition  rates  across 
the  subalpine  landscape.  (Author's  abstract) 


CLOUD  DROPLET  NUCLEATION  AND 
CLOUD  SCAVENGING  OF  AEROSOL  SUL- 
PHATE IN  POLLUTED  ATMOSPHERES, 

Atmospheric    Environment    Service,    Downsview 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 


OBSERVATIONS  ON  ACIDITY  AND  IONS  IN 
EAST  GREENLAND  PRECIPITATION, 

tfiljoestyrelsen,  Roskilde  (Denmark).  Lu'ftforuren- 

ngslaboratoriet. 

:or  primary  bibliographic  entry  see  Field  5B 

V87-O8303 


WARDS  THE  PREDICTION  OF  SAHELIAN 
tAINFALL  FROM  SEA  SURFACE  TEMPERA- 
URES  IN  THE  GULF  OF  GUINEA, 

[aB^hUn'V"  Quebec    Dept    de  Genie  Chimique. 

ellus  TELLAL,  Vol.  39 A,  No.  1,  p  39-48  Janu- 
ry  1987.  5  fig,  5  tab,  34  ref. 

tescriptors:  'Rainfall,  'Weather  forecasting 
julf  of  Guinea,  *Sahel,  'Meteorology,  'Temper- 
ure  effects,  Oceans,  Seasonal  variation,  Predic- 
an,  Upwelling. 

Impossible  link  between  sea  surface  temperature 
ST)  in  specific  areas  of  the  Gulf  of  Guinea  and 
miner  Sahehan  rainfall  is  investigated  for  the 
ujose  of  forecasting  Sahelian  rainfall.  Analyses 
data  series  of  rainfall  in  the  Sahel  and  SST  in  the 
Btern  Tropical  Atlantic  reveal  that  summer  Sa- 
ltan rainfall  is  dependent  on  SST  distribution 
cording  to  the  period  (dry  or  wet)  and/or  the 
«uic  oceanic  area  (coastal,  equatorial  or  inter- 
state  zone)   under   consideration.    The   occur- 

*  of  warm  surface  waters  in  the  Gulf  of 
unea  is  coincident  with  reduction  of  summer 
ntalJ  m  the  Sahel,  mainly  during  dry  periods 

J  same  relationship  does  not  hold  during  wet 
nods  It  is  suggested  that  summer  Sahelian  rain- 
I  could  be  predicted:  (a)  from  SST  in  the  inter- 
diate  warm  waters  area  and  the  equatorial  up- 
Uwg  zone  1-2  months  earlier;  (b)  from  previous 
uterly  rainfall  data  in  the  Sahel.  (Author's  ab- 

17-08305 


season.  May  is  noted  as  a  transitional  month  be- 
tween the  wet  and  dry  seasons.  Circulation 
changes  associated  with  rainy  days  include  an 
upper-level  trough  extending  further  northward 
weakened  low-level  easterlies  and  an  increased 
moist  energy  flux  from  the  north.  These  findings 
agree  well  with  earlier  investigations.  (Author's 
abstract) 
W87-08306 


SATELLITE     OBSERVATIONS     OF     HURRI- 
CANE  ELENA    (1985)   USING   THE    VAS   6 
(MU)M  <WATER-VAPOR-  CHANNEL, 

Wisconsin  Umv.-Madison.  Space  Science  and  En- 
gineering Center. 

W8r7?083L3y  bibliograPhic  entry  see  Field  7B. 


™°i^OF  *ESEARCH  MEASUREMENT  NET- 
WORKS AS  CONTRIBUTORS  TO  FEDERAL 
ASSESSMENTS  OF  ACID  DEPOSITION 

Battelle  Pacific  Northwest  Labs.,  Richland  WA 
W87P08314y  blbllograPhic  entrv  see  F'eld  7A. 


EXAMPLE  OF  HURRICANE  TRACKING  AND 
FORECASTING  WITH  A  GLOBAL  ANALYSIS 
FORECASTING  SYSTEM,  AINALYSIS- 

European  Centre  for  Medium  Range  Weather 
forecasts,  Reading  (England). 

W87P083ia5y  bibliographic  entrV  see  Field  7B. 


EVALUATION  OF  UNCERTAINTY  ASSOCIAT- 
EDLW£HALUMINUM  EQUILIBRIA  CAL- 

Syracuse  UmV     NY.  Dept.  of  Civil  Engineering 
w/-7P™m™y  blMiographic  entry  see  Field  5B. 
W o7-Uo328 


FITTING  JOHNSON  S  SUB  B  CURVE  BY  THE 
METHOD  OF  MAXIMUM  LIKELIHOOD  TO 
ANNUAL  MAXIMUM  DAILY  RAINFALLS 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 6 

£?or-7P£,ma^y  bibliographic  entry  see  Field  7C. 
W  8  7-08350 


Precipitation — Group  2B 

Consul    General    of   Canada    in    New    England, 
Boston,  MA. 

wor-,P«om^y  bibli°graphic  entry  see  Field  5B. 

W8/-Uo502 


U.S.  EPA  PERSPECTIVE  OF  ACID  RAIN 

Environmental    Protection   Agency,    Washington, 

W8r7P08503y  bibliograPhic  entry  see  F'eld  5B. 


{^DIPLOMATIC    PERSPECTIVE    OF   ACID 

Department  of  State,  Washington,  DC.  Office  of 
Canadian  Affairs. 

WS^ot'sO?'  bibliograPhic  entry  see  Field  5B. 


ENVIRONMENT  CANADA  PERSPECTIVE  OF 
ACIJj  RAIN, 

Environmental  Protection  Service,  Ottawa  (Ontar- 

W°8r7P08To5y  bibliograPhic  enfy  see  Field  5B. 


GOVERNOR'S  PERSPECTIVE  ON  ACID  RAIN 

National     Governor's    Association,     Washington 
DC.  Acid  Rain  Task  Force. 

W87P08506y  bibliograPhic  entry  see  Field  5B. 


VERMONT  PERSPECTIVE  ON  ACID  RAIN 

Vermont  State  Agency  of  Environmental  Conser- 
vation, Montpelier. 

W87P08507y  bibliograPhic  entry  see  Field  5B. 


ONTARIO  PERSPECTIVE  ON  ACID  RAIN 

Ontario   Ministry  of  the   Environment,   Rexdale 
W87P08508y  blbllographic  entry  see  Field  5B. 


CONGRESSMAN'S    PERSPECTIVE   ON   ACID 

W8r7P08509y  bibliograPhic  entry  see  Field  5B. 


^SEASONAL  VARIABILITY  OF  RAIN- 
td    ANP     ATMOSPHERIC    ENERGETICS 

^SE°ARS^SFT19?9RAZIL   DUWNG   ™E 

iconsin  Univ.-Milwaukee.  Dept.  of  Geological 

N-  Sikdar,  and  J.  B.  Eisner. 

W87^LrALiV??-  ,3,9A'  Na  ''  P  4!W0.  Ja"u- 
M7.  12  fig,  4  tab,  11  ref.  NASA  Grant  NAG 

criptors:  'Meteorology,  'Seasonal  variation, 
«»faH  patterns,  'Atmosphere,  'Brazil,  Winds, 
Tmodynamics,  Energy,  Rainfall,  Air  currents. 

m  extension  to  recent  studies  concerning  inter- 
wl  and  seasonal  variability  of  rainfall  over 
*«st  Brazil,  this  study  looks  at  the  atmosphere 
ediately  over  northeast  Brazil  on  a  daily  basis, 
^seasonal  variability  of  rainfall,  winds  and 
modynamic  energies  are  examined  for  the  wet 
on  (February  through  May)  of  1979.  A  trend  is 
tv«1  m  the  temporal  rainfall  pattern,  from 
t  duration  showers  in  the  early  season  to 
er  and   more   vigorous  systems  in   the  later 


SBSSEfflg? BORDERS:  ACID  *™ 

New  Hampshire  Univ.,  Durham.  Dept.  of  Forest 

Resources. 

Fo^Primary  bibliographic  entry  see  Field  5B. 


INTERNATIONAL  ASPECTS  OF  ACID  RAIN- 
WHERE  DO  WE  STAND, 

Institute  of  European  Environmental  Policy,  Bonn 
(Germany,  F.R.). 

W87P08498y  bibliograPhic  entry  see  Field  5B. 


NORDIC     PERSPECTIVE     OF    ACID     RAIN- 
NORWAY,  ^1IN' 

Miljoeverndepartementet,  Oslo  (Norway) 
F°r7Pnmary  bibliographic  entry  see  Field  5B. 


SWEDEN    PERSPECTIVE     OF    ACID     RAIN: 

Royal   Ministry  for  Foreign   Affairs,   Stockholm 
(Sweden). 

W87P08500y  bibliograPhic  entry  see  Field  5B. 


^«°^AN  NATIONAL  RESPONSES  TO  THE 
EXPANDING  PROBLEM  OF  ACID  RAIN, 

Pioneer  Foundation,  Inverness,  CA. 

For  Penary  bibliographic  entry  see  Field  5B. 

W87-08501 


CANADIAN  DIPLOMATIC  PERSPECTIVE  OF 


LOGNORMALITY  OF  RAIN  RATE 

Maryland  Univ.,  College  Park.  Dept.  of  Mathe- 
matics. 

B.  Kedem,  and  L.  S.  Chiu 

Proceedings  of  the  National  Academy  of  Sciences 
USA,  Vol.  84,  No.  4,  p  901-905,  February  1987.  4 
fig,  2  tab,  15  ref.  Office  of  Naval  Research  Grant 
N00014-86-K0007  and  NASA  Grant  N^S  29271 

Descriptors:  'Model  studies,  'Rainfall  rate,  'Math- 
ematical studies,  Mathematical  analysis,  Regression 
analysis,  Stochastic  process,  Rainstorms. 

A  stochastic  regression  model  is  used  in  modeling 
ram  rate.  Under  some  conditions  on  the  model 
parameters,  it  is  shown  that  rain  rate  is  asymptoti- 
rt ?Vr  ?c°mI  An  aPP'ication  of  the  model  to 
the  (_,A  1 E  (global  atmospheric  research  program 
Atlantic  tropical  experiment)  data  shows  a  remark- 
able agreement  between  the  assumed  and  estimated 
model  parameters  for  rain  rate  averaged  over  suffi- 
ciently large  area  and  a  sampling  interval  of  15 
minutes.  (Author's  abstract) 
W87-08538 


FUNCTIONAL  BOX-COUNTING  AND  MULTI- 
PLE ELLIPTICAL  DIMENSIONS  IN  RAIN 

Meteorologie  Nationale,  Paris  (France) 
S.  Lovejoy,  D.  Schertzer,  and  A.  A.  Tsonis 
Science  SCIEAS,  Vol.  235,  No.  4792,  p  1036-1038 
February  1987.  4  fig,  22  ref. 

Descriptors:  'Data  interpretation,  'Mathematical 
models  'Clouds,  'Rainfall,  Stratification,  Scaling 
Algorithms,  Mathematical  analysis. 

Many  physical  systems  that  have  interacting  struc- 
tures that  span  wide  ranges  in  size  involve  substan- 
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Field  2— WATER  CYCLE 
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tial  scale  invariant  (or  scaling)  subranges.  In  these 
regimes,  the  large  and  small  scales  are  related  by 
an  operation  that  involves  only  the  scale  ratio.  I  he 
system  has  no  intrinsic  characteristic  size.  In  the 
atmosphere  gravity  causes  differential  stiatifica- 
tion,  so  that  the  scale  change  involves  new  ellipti- 
cal dimensions  (d  sub  el).  Fields  that  are  extremely 
variable,  such  as  rain,  involve  multiple  scaling  and 
dimensions  that  characterize  the  increasingly  in- 
tense regions.  Elliptical  dimensional  sampling  and 
functional  box-counting  have  been  used  to  analyze 
radar  rain  data  to  obtain  both  the  multiple  dimen- 
sions of  the  rain  field  and  the  estimate  d  sub  el  = 
2.22  +  /-  0.07.  (Author's  abstract) 
W87-08539 


2C.  Snow,  Ice,  and  Frost 


OF 


TECHNIQUES       FOR       PREDICTION 
RUNOFF  FROM  GLACIERIZED  AREAS. 

International    Association    of   Hydrological    Sci- 

IAHS  Publication  No.  149,  1985.  Internationl  As- 
sociation of  the  Hydrological  Sciences,  2000  Flori- 
da Avenue,  NW,  Washington,  DC.  Edited  by 
Gordon  J.  Young.  149  p. 

Descriptors:  'Glaciers,  'Runoff  forecasting,  *Hy- 
drologic  data  collections,  *Model  studies,  'Case 
studies,  Runoff,  Prediction,  Literature  reviews, 
Water  supply,  Snowmelt,  Meteorological  data  col- 
lection, Snowpack,  Ablation,  Glaciohydrology, 
Hydrographs,  Flood  forecasting,  Mathematical 
models. 

Predictive  techniques  used  to  forecast  glacial 
runoff  are  presented  along  with  their  applications 
and  limitations.  Physical  factors  affecting  glaciohy- 
drology include  mountain  systems,  climate  (local- 
ized and  global),  and  weather  systems.  Human 
factors  affecting  prediction  programs,  and  data 
analysis  include  water  ownership,  and  the  political, 
economic  and  social  background  of  the  area.  Seven 
models  for  predicting  glacial  runoff  are  discussed 
and  compared.  Case  studies  are  presented  wherein 
the  models  are  used  to  predict  water  supply  in 
Switzerland,  Canada,  Greenland,  the  UbSK, 
China,  and  Pakistan,  and  to  forecast  catastrophic 
floods  in  the  USSR,  Nepal,  Pakistan,  and  Canada. 
An  appendix  to  the  book  lists  international  sympo- 
sia on  high  mountain  hydrology  that  took  place  in 
the  period  of  1969-1984.  (See  also  W87-07709  thru 
W87-07720)  (Geiger-PTT) 
W87-07708 


OVERVIEW, 

Inland  Waters  Directorate,  Ottawa  (Ontario). 

IN  Techniques  for  Prediction  of  Runoff  from  Gla- 
cierized  Areas,  IAHS  Publication  No.  149,  1985.  p 
3-23,  2  fig,  1  ref. 

Descriptors:  'Glaciers,  *Runoff  forecasting, 
•Water  supply,  *Flood  forecasting,  'Flood  con- 
trol Hydrologic  data  collections,  Runoff,  Predic- 
tion Social  aspects,  Climate,  Weather  data  collec- 
tions, Meteorological  data  collection,  Economic 
aspects,  Political  aspects. 

Glacier  runoff  forecasting  is  important  to  predict 
water  supply  and  flooding.  Diversity  in  climate 
and  physical  features  of  mountain  ranges  causes 
different  hydrologic  responses  making  prediction 
of  runoff  difficult.  The  spatial  and  temporal  varia- 
bility in  energy  supply  has  a  fundamental  effect  on 
the  hydrological  response  of  high  mountain  areas. 
There  are  major  distinctions,  both  in  total  quanti- 
ties of  precipitation  and  in  seasonal  distribution,  of 
precipitation  between  major  mountain  regions  of 
the  world.  Regional  variabilty  in  runoff  is  linked  to 
altitude  and  mountain  geometry.  Many  hydrologi- 
cal prediction  techniques  cannot  be  used  in  high 
mountain  areas.  Formulation  and  implementation 
of  methods  for  the  prediction  of  runoff  from  gla- 
cierized  areas  must  take  into  consideration  human 
factors  such  as  the  ownership  of  water,  availability 
of  data  bases,  and  the  political,  economic  and 
social  background  of  the  area.  (See  also  W87- 
07708)  (Geiger-PTT) 
W87-07709 


OVERVIEW  OF  CONTEMPORARY  TECH- 
NIQUES, 

Geological  Survey,  Tacoma,  WA. 

A.  G.  Fountain,  and  W.  Tangborn. 

IN-  Techniques  for  Prediction  of  Runoff  from  Gla- 

cierized  Areas,  IAHS  Publication  No.  149,  1985.  p 

27-41,  2  fig,  2  tab,  25  ref. 

Descriptors:  'Runoff  forecasting,  'Glaciers,  'Hy- 
drologic models,  'Mathematical  models,  'Glacio- 
hydrology, 'Model  studies,  Prediction,  Snowmelt, 
Ablation,  Snow  accumulation,  Meteorological  data 
collection,  Streamflow,  Cumulative  runoff,  Com- 
parison studies,  Runoff  rates,  Precipitation. 

Seven  models  currently  used  for  predicting  glacier 
runoff  are  briefly  described  and  compared.  The 
models  vary  greatly  in  complexity  and  scope.  The 
simplest  models  use  a  linear  relationship  between 
the  melt  rate  of  snow  or  ice  and  air  temperature; 
the  meltwater  contributes  immediately  to  runoff. 
The    more    sophisticated    models    have    detailed 
energy  balances  and  internal  flow  routing  through 
the  glacier.  Each  model  can  be  divided  into  two 
sections:  calculation  of  meltwater  production  and 
drainage  from  the  glacier.  The  most  accurate  part 
of  each  model  is  the  melt  rate  estimation,  and  the 
most  poorly  understood  concept  is  internal  glacier 
drainage.  The  seven  models  presented,  which  rep- 
resent most  of  the  recent  attempts  to  calculate 
water  drainage  through  glaciers,  are:  a  snow  accu- 
mulation and  ablation  model  developed  by  Ander- 
son (1973),  an  hourly  or  daily  runoff  model  for  the 
Vernagtferner  Glacier,  Oetztal  Alps,  Austria  by 
Baker  et  al.  (1982),  a  daily  runoff  model  for  Peyto 
Glacier,  Canada  and  Nordbo  Glacier,   Southern 
Greenland  by  L.  Gottlieb  (1980),  an  hourly  or 
daily  runoff  model  for  the  Aletschgletscher  Gla- 
cier, Switzerland  by  H.  Land  (1980),  a  model  for 
summer  runoff  prediction  of  the  Nigardsbreen  Gla- 
cier, Norway  by  D.  Lundquist  (1982),  a  runoff 
model  (based  on  the  UBC  Watershed  model)  for 
the  Peyto  Glacier,  Canada  by  J.  Power  and  G. 
Young  (1979),  and  a  daily  runoff  model  by  W.  v 
Tangborn  (1983)  applied  to  three  glacier jareasof 
British  Columbia,  Canada.  (See  also  W87-07708) 
(Geiger-PTT) 
W87-07710 

SWITZERLAND  CASE  STUDY:  WATER 
SUPPLY 

Eidgenoe'ssische  Technische  Hochschule,  Zurich 

(Switzerland).  Inst,  fuer  Geophysik. 

H.  Lang,  and  G.  Dayer. 

IN-  Techniques  for  Prediction  of  Runoff  from  Gla- 

cierized  Areas,  IAHS  Publication  No.  149,  1985.  p 

45-57,  6  fig,  5  ref. 

Descriptors:  'Model  studies,  'Glaciers,  'Runoff 
forecasting,  'Hydrologic  models,  'Switzerland, 
•Meteorological  data  collection,  Water  supply, 
Weather  data  collections,  Glaciohydrology,  Hy- 
droelectric power,  Albedo,  Radiation,  Alblation, 
Snowpack,  Snowmelt,  Prediction,  Drainage  sys- 
tems, Networks. 

Short  time  forecasts  of  glacier  runoff  are  important 
in  the  optimization   of  the   hydroelectric   power 
generation   of  the   Grande   Dixence   S.A.,   Sion, 
Switzerland.  A  forecasting  model  was  developed 
for  daily  and  hourly  runoff  predictions  based  on 
the  catchment  basin  of  the  Z'mutt  Glacier  with  the 
gauging  station,  Stafel.  Melt  rates  are  estimated 
from  meteorological  observations  of  solar  incom- 
ing radiation,  air  temperature,  vapor  pressure  and 
precipitation.  Indirect  ways  of  taking  account  ot 
the  albedo  as  a  variable  are  incorporated  into  the 
model    The  whole  ablation  season  is  subdivided 
and  handled  in  intervals  to  address  the  problem  of 
variations  in  the  areal  albedo  and  drainage  condi- 
tions. To  obtain  an  insight  into  the  statistical  struc- 
ture of  the  relations  between  runoff  and  the  mete- 
orological variables,  the  correlation  functions  were 
analyzed  for  the  ablation  seasons  of  the  four  years, 
1967-1970.   Air  temperature   and   vapor  pressure 
showed  the  best  correlations  with  runoff,  while  the 
autocorrelation  function  of  discharge,  in  general, 
provided  direct  information  on  the  average  drain- 
age conditions.  The  model  provides  excellent  re- 
sults for  the  first  12  hours  following  the  time  ot 
issue  and  gives  optimum  control  of  the  complex 
system  of  conduits  operated  by  the  hydropower 


system.  Future  improvements  for  the  model  i 
elude  development  of  meteorological  forecastii 
for  the  medium  time-scale  range,  recalibration 
regression  coefficients  based  on  new  data,  mcl 
sion  of  a  vapor  pressure  variable,  and  extension 
the  observation  networks.  (See  also  W87-077C 
(Geiger-PTT) 
W87-07711 

CANADA  CASE  STUDY:  WATER  SUPPLY, 

National  Hydrology  Research  Inst.,  Ottawa  (C 

tario). 

J.M.Power.  . 

IN  Techniques  for  Prediction  of  Runoff  from  O 

cierized  Areas,  IAHS  Publication  No.  149,  1985 

59-71,  5  fig,  1  tab,  11  ref. 

Descriptors:  'Model  studies,  'Glaciers,  *Hyd 
logic  models,  'Canada,  'Runoff  forecasti: 
•Water  supply,  Climate,  Meteorological  data  c 
lection,  Glaciohydrology,  Snowmelt,  PreidictK 
Streamflow,  Hydroelectric  power,  Economic 
pects,  Regression  analysis,  Mathematical  stud 
Hydrologic  data  collections. 

Glacier  runoff  is  important  to  the  economy  of 

Columbia  River  basin  for  hydroelectric  power  f 

duction  and  agricultural  use.  Accurate  runoff  f( 

casting  could  lead  to  more  efficient  use  of 

water  resources  of  the  basin.  The  physiograph; 

the  basin  and  its  effects  on  glacial  runoff  are 

scribed.  In  the  Canadian  Columbia  River  ba 

hydrologic  forecasting  for  optimization  of  po 

production  is  carried  out  on  daily  and  seas< 

time  scales.  Under  the  provisions  of  the  Colun 

River  Treaty,  the  United  States  pays  monej 

Canada  for  flood  control  and  power  product 

Several  studies  document  the  economic  ben 

that  could  be  gained  from  accurate  predictic-i 

glacier  runoff  in  relation  to  short-term  and  1< 

term   climatic   regimes.   The   conceptual    mo 

dealing  with  daily  predictions  of  runoff  are 

cussed.  These  include  the  Streamflow  Syntl 

and  Reservoir  Regulation  model  (SSARR), 

FLOCAST  model,  and  the  UBC  watershed  mc 

Seasonal  time  scale  forecasts  have  been  made 

the  VOLCAST  model  which  uses  a  set  of  ref 

sion  programs,   the   conceptual   UBC   water 

model,  and  continuous  simulation  with  the  SS/ 

model.  A  study  of  the  impact  of  different  ft 

climate   scenarios   on   the   glacier   runoff  re 

would  give  a  better  understanding  of  the  ecom 

impact  of  any  long-term  climatic  change.  (See 

W87-07708)  (Geiger-PTT) 

W87-07712 

GREENLAND  CASE  STUDY:  WATER  SUP1 

Technical  Univ.   of  Denmark,   Lyngby.   Ins 
Hydrodynamics  and  Hydraulic  Engineering. 
L.  Gottlieb,  and  R.  J.  Braithwaite^ 
IN  Techniques  for  Prediction  of  Runoff  from 
cierized  Areas,  IAHS  Publication  No.  149,  IS 
73-80,  1  fig,  26  ref. 


Descriptors:  »Model  studies,  'Glaciers,  *R 
forecasting,  'Greenland,  Meteorological  dat: 
lection,  'Water  supply,  'Hydrologic  mi 
Streamflow,  Hydroelectric  power,  Sediment 
port,  Glaciohydrology,  Prediction,  Weather 
collections,  Ablation,  Hydrologic  data  collec 

Methods  of  predicting  runoff  from  glacii 
areas  in  West  Greenland  are  important  tor  i 
oping  hydropower  projects.  All  the  projects 
serious  consideration  involve  storage  otsu 
runoff  in  multi-year  reservoirs  formed  by  dan 
natural  lakes  for  year-round  electricity  gene 
using  moderate  to  high  hydraulic  heads, 
many  of  the  proposed  hydropower  projects 
use  a  high  proportion  of  glacial  waters,  pre 
of  sediment  load,  such  as  filling  up  of  rese 
and  wear  on  hydraulic  equipment,  must  be  c 
ered  Data  currently  being  collected  include 
orological  observations,  streamflow  observ 
glacier  inventory,  glacier  fluctuations,  se. 
Transport  and  glacier  floods.  This  data  can  b 
in  conjunction  with  site-specific  models  to 
ate  long-term  runoff  simulations  for  project  | 
Several  regional  models  used  to  calculate 
runoff  in  West  Greenland  are  described 
NAM-II  model,  a  site-specific  model  develo| 
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application  to  arctic  areas,  extends  existing  short- 
term  runoff  series  in  Greenland  by  the  use  of  long- 
term  climatic  variables  to  provide  a  basis  for 
design  of  hydropower  projects.  The  NAM-II  fa- 
cilitates the  division  of  basins  into  sub-areas  making 
it  possible  to  take  into  account  the  areal  variability 
of  meteorological  conditions  within  the  basin.  Lim- 
itations in  modelling  procedures  are  related  to  the 
lack  of  basic  data  from  insufficient  measuring  sites, 
instrumentation,  and  data  analysis.  (See  also  W87- 
07708)  (Geiger-PTT) 
W87-07713 


USSR  CASE  STUDIES:  WATER  SUPPLY, 

Akademiya  Nauk  SSSR,  Moscow. 

A.  N.  Krenke,  and  V.  M.  Kotlyakov. 

IN:  Techniques  for  Prediction  of  Runoff  from  Gla- 

cienzed  Areas,  IAHS  Publication  No.  149,  1985  n 

81-99,  9  fig,  10  ref.  P 

Descriptors:  'Model  studies,  *Glaciers,  *Runoff 
forecasting,  *Hydrologic  models,  'Water  supply, 
•Soviet  Union,  Case  studies,  Glaciohydrology,' 
Mathematical  models,  Air  temperature,  Snowmelt 
Precipitation,  Hydrographs,  Radiation,  Ablation' 
Hydrologic  data  collections,  Prediction,  Meteoro- 
logical data  collection. 

Four  models  for  computing  glacial  runoff  in  the 
USSR  are  presented.  The  first  model,  developed 
by  Drenke  (1973,  1982),  computes  long-term  aver- 
ages of  annual  values  of  runoff  in  glacier  systems 
from  air  temperature  at  the  height  of  the  equilibri- 
um line.  The  second  model,  developed  by  Aba- 
lyan,  Mukhin,  and  Polunin  (1980),  computes  gla- 
cial runoff  hydrographs  in  a  large  river.  A  compu- 
tation model  for  glacial  runoff  hydrographs  devel- 
oped by  Borovikova,  Denisov,  Trofimova,  and 
Shentsis  (1972)  is  the  third  model  described.  A 
fourth  model,  developed  by  Konovalov  (1979), 
incorporates  special  features  of  glacier-generated 
runoff  referring  to  water  input  (concentration  of 
snow  and  cooling  of  the  air).  A  modification  of  the 
glacial  runoff  transformation  method  is  described 
along  with  the  possibilities  of  predicting  runoff 
from  glacierized  areas.  (See  also  W87-07708) 
(Geiger-PTT)  ' 
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CHINA  CASE  STUDY:  WATER  SUPPLY, 

Academia  Sinica,  Lanzhou  (China).  Lanzhou  Inst 
of  Glaciology  and  Cryopedology. 
Y.  Zhenniang,  and  L.  Zuming. 
IN:  Techniques  for  Prediction  of  Runoff  from  Gla- 
cierized Areas,  IAHS  Publication  No.  149   1985  n 
101-107,  6  fig,  4  ref. 

Descriptors:  'Model  studies,  *Glaciers,  'China 
Kunoff  forecasting,  'Hydrologic  models,  *Water 
supply,  Meteorological  data  collection,  Hydrolog- 
ic data  collections,  Snowmelt,  Precipitation,  Flood 
forecasting,  Streamflow,  Prediction,  Correlation 
analysis,  Mathematical  models,  Rainfall-runoff  re- 
lationships. 

The  forecasting  of  glacial  runoff  in  China  is  impor- 
tant in  agriculture,  flood  control,  reservoir  water 
adjustment  and  other  fields.  Floods  in  the  moun- 
tains of  Western  China  can  be  classified  into  three 
main  types  according  to  the  major  source  of  water 
supply:  rainfall-on-meltwater,  meltwater,  and  out- 
burst glacier  floods.  Correlation  analysis  based 
ipon  regression  relationships  between  various  hy- 
irological  elements,  or  between  hydrological  and 
meteorological  elements,  is  most  commonly  used 
r  Hood  forecasting  in  the  mountains  of  North- 
west China^  Analyses  undertaken  on  the  northern 
'pes  ot  the  Tienshan  Mountains  indicate  close 
relationships  between  precipitation  and  the  meteor- 
ological elements  of  the  antecedent  atmospheric 
circulation.  In  forecasting  for  rainfall-on-meltwater 
'ooos,  the  cumulative  dew  point  temperature  of  an 
approaching  atmospheric  circulation  system  is  cal- 
„'r,  at  a  selected  index  station  some  distance 
H™„  ,  H  the  forecastin8  area  to  represent  the 
lement  of  precipitation.  In  an  analogous  way,  the 
cumulat.ve  antecedent  value  of  rising  temperature 
is  taken  to  represent  the  amount  of  meltwater  from 
we  and  snow.  In  forecasting  for  meltwater  floods, 
which  mainly  occur  in  the  streams  of  the  Western 
K-unlun,  Pamir  and  Tienshan  mountains,  cumula- 


tive antecedent  temperature  can  be  directly  used  to 
predict  floods.  Glacier  outburst  floods  are  very 
difficult  to  predict  at  present;  they  occur  in  vary- 
ing degrees  in  the  Kunlun,  Karakoram  and  Tien- 
shan mountains.  For  streams  in  Northwest  China 
which  have  steep  river  beds  and  concentrated 
short  now  times,  aerological  meteorology  ap- 
proaches are  employed  in  flood  forecasting.  How- 
ever, these  methods  do  not  account  for  the  effects 
of  basin  characteristics  on  the  formation  of  runoff 
and  do  not  provide  a  stable  forecasting  period 
(See  also  W87-07708)  (Geiger-PTT) 
W87-07715 


PAKISTAN   CASE  STUDY:   WATER   SUPPLY, 

Pakistan  Water  and  Power  Development  Author- 
ity, Lahore. 
For  primary  bibliographic  entry  see  Field  7B 
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STUDY:       CATASTROPHIC 


USSR       CASE 
FLOODS, 

Akademiya  Nauk  SSSR,  Moscow. 
A.  N.  Krenke,  and  V.  M.  Kotlyakov. 
IN:  Techniques  for  Prediction  of  Runoff  from  Gla- 
cierized Areas,  IAHS  Publication  No.  149    1985  n 
115-  124,  6  fig,  4  ref.  ' 

Descriptors:  'Model  studies,  *Runoff  forecasting 
Glaciers  *Flood  forecasting,  'Mathematical 
models,  'Soviet  Union,  Hydrologic  models,  Reser- 
voirs, Flood  hydrographs,  Streamflow,  Discharge 
hydrographs,  Glacier  surges,  Case  studies,  Chezy 
equation,  Mannings  equation,  Channel  flow,  Gla- 
cial lakes. 


Models  for  two  types  of  catastrophic  flood  out- 
bursts are  presented:  those  from  glacier-dammed 
lakes    and    those    from    englacial    cavities     The 
moment  of  the  outburst  in  glacier-dammed  lakes  is 
predicted  from  the  water-balance  at  the  moment 
when  lake  volume  reaches  its  maximum.   In  the 
USSR,   several  methods  have  been  proposed  to 
compute  the  outburst  hydrograph  and  its  maxi- 
mum discharge.  The  computation  method  by  Gla- 
zynn  and  Sokolov  (1976)  is  based  on  widening  the 
channel  and  the  equation  of  motion.  An  equation  is 
provided  for  widening  of  the  channel  walls  due  to 
heat  content  of  water  and  energy  losses  caused  by 
resistance   of  the   walls.    A   modification   of  this 
model  developed  by  Vinogradov  (1977)  is  based 
on  widening  the  channel  and  outflow  from  a  short 
tube.  Forecasting  outbursts  from  englacial  water 
reservoirs  is  complicated  by  the  impossibilty  of 
observing   water  accumulation.   In   this  case   the 
method  of  water  balance  is  applied  and  sudden 
deviation  of  the  glacial  river  discharge  from  the 
known  correlation  graphs  with  neighboring  glacial 
nvers  are  observed.  Vinogradov  (1977)  proposed  a 
model  of  the  outburst  hydrograph  for  an  englacial 
water  reservoir  which  was  used  to  predict  outburst 
floods  on  the  Tuyuksu  Glacier.  When  the  surge 
was  repeated  in  autumn  and  winter  1969,  the  prob- 
ability of  such  an  outburst  was  taken  into  account 
for  the  next  summer.  Computations  of  its  possible 
volume  and  hydrograph  at  different  reaches  of  the 
no^-nW^e  undertaken  by  Krenke  and  Rototaev 
(1972).   Due  to   the   development   of  a  drainage 
network,  a  large  outburst  did  not  occur.  The  form 
of  hydrographs   was  calculated   on   the  basis  of 
tunnel  modification  with  the  maximum  discharge 
at  the  end,  and  by  outburst  hydrographs  with  the 
maximum  discharge  at  the  first  moment  and  its 
successive  fall.  Estimations  of  the  runoff  transfor- 
mation in  the  river  valley  were  made  on  the  basis 
of  the  simultaneous  solution  of  the  water  balance 
equation  of  the  river  reach  and  dependence  values 
along  this  reach.  (See  also  W87-07708)  (Geiger- 
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STUDY:      CATASTROPHIC 


NEPAL      CASE 
FLOODS, 

Nagoya  Univ.  (Japan).  Water  Research  Inst. 
H.  Fushimi,  K.  Ikegami,  K.  Higuchi,  and  K. 
Shankar. 

IN:  Techniques  for  Prediction  of  Runoff  from  Gla- 
cierized Areas,  IAHS  Publication  No.  149,  1985  n 
125-130,  6  fig,  5  ref. 


Snow,  Ice,  and  Frost — Group  2C 

Descriptors:  'Flood  forecasting,  'Glaciers  'Gla- 
cial lakes,  'Runoff  forecasting,  'Nepal,  Glacier 
surges,  Glaciohydrology,  Moraines,  Mapping 
Flood  damage,  Flash  floods,  Flood  profiles,  Topo- 
graphic mapping,  Snowmelt,  Ablation,  Aerial  pho- 
tography, Satellite  technology. 

On  September  3,  1977,  an  outburst  flood  from  a 
moraine-dammed  lake  occurred  in  the  Mingbo 
Valley,  Dudh  Kosi  region,  East  Nepal  and  the 
flood  wave  was  recorded  at  the  Rabuwa  Hydrolo- 
gical Station  70  km  downstream.  Houses  and  prop- 
erty were  destroyed,  fatalities  occurred,  and  sever- 
al small  bridges  were  taken  out.  A  topographical 
map  of  newly  formed  terraces  shows  where  the 
outburst  occurred.  By  using  a  hand  transit,  the 
former  moraine-dammed  lake  was  mapped  and  the 

J™™  °f  water  in  the  lake  was  estimated  to  be 
400,000  cu  m,  which  is  consistent  with  the  calculat- 
ed volume  of  the  flood  wave  recorded  at  Rabuwa 
The  collapse  of  the  ice-cored  moraine  had  no 
relationship  with  marked  rainfall  around  Septem- 
ber 3.  It  is  possible  that  melting  of  the  ice-cored 
moraine  was  a  reason  for  the  collapse  which  initi- 
ated the  outburst  flood.  It  will  be  necessary  to 
monitor  expansion  of  the  glacier  lakes  by  taking 
aerial  photographs  and  landsat  imagery  of  the  gla- 
cierized area  to  predict  glacier-outburst  floods  in 
the  Great  Himalayas  in  the  future.  (See  also  W87- 
07708)  (Geiger-PTT) 
W87-07718 


£,A™STAN    CASE    STUDY:    CATASTROPHIC 

Wilfrid  Laurier  Univ.,  Waterloo  (Ontario).  Dept 
of  Geography. 
K.  Hewitt. 

IN:  Techniques  for  Prediction  of  Runoff  from  Gla- 
cierized Areas,  IAHS  Publication  No.  149,  1985  d 
131-135,  1  fig,  2  tab,  5  ref.  F 

?Descriprt?rs:  *G'aciers,  'Flood  forecasting, 
Runoff  forecasting,  'Dam  failure,  'Pakistan  Gla- 
cier surges,  Glacial  lakes,  Sediment  erosion,  Satel- 
lite technology,  Networks,  Flash  floods,  Flood 
damage,  Sediment  transport,  Flood  hydrographs, 
Hood  peak,  Glaciohydrology,  Case  studies. 

Many  catastrophic  floods  have  occurred  in  the 
glacierized  Karakoram  Himalaya  of  Pakistan,  some 
the  result  of  river  damming  by  landslide,  others  the 
result  of  river  damming  by  glacier  ice  with  subse- 
quent  dam   failure.   The    1929   outburst   flood   of 
Chong    Khumdan    Glacier   was   monitored    from 
near  the  glacier  for  over   1500  km  downstream, 
this  data,  along  with  some  comparative  observa- 
tions for  the  smaller  1932  outburst,  gives  a  unique 
record    of   flood-wave    behavior    on    the    Upper 
Indus.  At  the  peak  of  the  steeply  rising  and  falling 
mam  flood  peak,   water  discharges  in  excess  of 
22,650  cu  m/sec  were  estimated.  The  mode  of  dam 
failure  is  critical  to  the  size  and  shape  of  the  flood 
wave.   The  breaching  began  through  subglacial 
tunnels,  but  then  carried  away  the  entire  thickness 
of  ice  above.  The  flood  peak  was  highest  at  Sasir 
Brangsa,  but  the   1929  wave  showed  remarkable 
recuperative  power  in   the   Indus  gorges,   below 
Skardu.  The  significance  of  these  floods  lies  espe- 
cially in  the  exceptional  risk  to  human  communi- 
ties or  installations,  and  in  their  role  in  erosion  and 
sedimentation.    Sediment    yield    from    the   Upper 
Indus  Basin  represents  the  highest  known  rate  of 
regional  erosion  over  such  an  area,  of  about  one 
meter  per  thousand  years.  Geophysical  conditions 
create  exceptional  problems  of  monitoring   Heavy 
cloud  cover,  ruggedness  and  the  usual  problems  of 
detail  in  snow-covered   terrain  greatly  limit  the 
usefulness  of  the  satellite  imagery  presently  avail- 
able. More  ground  level  surveys  of  danger  areas 
better  warning  networks,  and  redefinition  of  the 
terms  of  international  treaties  are  required  to  lessen 
the   danger   of  flood   outbursts.   (See   also   W87- 
07708)  (Geiger-PTT) 
W87-07719 


£A™£     CASE     STUDY:     CATASTROPHIC 
rLOODS, 

Inland  Waters  Directorate,  Ottawa  (Ontario) 
G.  J.  Young. 

IN:  Techniques  for  Prediction  of  Runoff  from  Gla- 
cierized Areas,  IAHS  Publication  No.  149,  1985  p 
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Group  2C— Snow,  Ice,  and  Frost 

137-143,  lfig,5ref. 

Descriptors:  'Glaciers,  'Flood  forecasting, 
•Runoff  forecasting,  'Canada,  'Glacial  lakes, 
Dams,  Hydrologic  data  collection,  Glacier  surges, 
Flash  floods,  Flood  discharge,  Flood  profiles  Pre- 
diction, Glaciohydrology,  Flood  routing,  Flood 
control,  Highways,  Flood  hydrographs,  Simula- 
tion analysis. 

Forecasting  of  glacier  outburst  floods  is  important 
in   Canada   due   to   the   potential   impact   on   the 
Alaskan   Pipeline   and   Alaska   Highway.    Studies 
undertaken   to   determine   the   magnitude   of  the 
flood  problem  were  broken  down  into  a  number  ot 
stages!  an  inventory  of  glacier-dammed  lake  sites; 
an  estimation  of  the  likely  magnitude  of  a  flood 
from  those  lakes;  a  selection  of  those  lakes  or  lake 
sites  which  might  produce  significant  floods  and 
for  them,  an  estimation  of  timing  of  lake  formation 
and  emptying,  including,  in  some  cases,  an  estimate 
of  future  glacier  behavior;  and  the  supenmposition 
of  the  flood  event  on  the  normal  nver  regime, 
including  the  routing  of  the  flood  wave  down- 
stream to   the  highway.   The  hydrology  of  the 
White  and   Donjek  river  basins  is  presented   as 
baseline    data    representing    normal    streamflow. 
Using  the  files  of  the  glacier  inventory  of  Canada 
to  examine  the  KLlutland  basin  (a  sub-basin  of  the 
White  River)  in  detail  and  extrapolating  to  larger 
basins  using  area  ratios,  it  was  estimated  that  there 
are  approximately  100  to  110  glacier-dammed  lake 
sites  in  the  White  River  basin  and  about  80  in  the 
Donjek  basin.  Lake  volumes  were  calculated  either 
from  measurement  of  surface  area  and  inference  of 
depth  or  from  aerial  photography  of  empty  lake 
basins.  An  empirical  formula  was  used  to  derive 
maximum  instantaneous  discharge  from  voume^ 
Only  one  lake  basin  at  the  snout  of  Donjek  Glac  er 
was  identified  as  potentially  hazardous.  A  jokulh- 
laup  model  which  simulates  outburst  flood  events 
was  applied  to  the  Donjek  Glacier.  Resu  s  of  the 
simulation  suggest  that  the  lake  basin  will  reform 
and  cause  jokulhlaups  w.thin  the  next  few  decades. 
Peak  discharges  would  be  in  the  range  of  4000  to 
6000  cu  m/sec.   Future   flood   control   measures 
should  include  a  complete  routing  of  the  flood 
wave  down-valley  as  far  as  the  highway.  (See  also 
W87-07708)  (Geiger-PTT) 
W87-07720 

STANDARD  PROJECT  STORM  PRECIPITA- 
TION AND  SNOWMELT  TEMPERATURE  CRI- 
TFRIA  FOR  THE  9,570-SQUARE  MILE 
CLEARWATER  RIVER  DRAINAGE  ABOVE 
SPAULDING,  IDAHO, 

National  Weather  Service,  Silver  Spring,  MD. 
Office  of  Hydrology. 

For  primary  bibliographic  entry  see  Field  2B. 
W87-07726 


DELAYED  EFFECTS  OF  CLOUD  SEEDING 
WITH  SILVER  IODIDE, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Sydney  (Australia).  Div.  of  Atmos- 
pheric Research. 

For  primary  bibliographic  entry  see  Field  3B. 
W87-07934 

MODELLING  THE  AREAL  DEPLETION  OF 
SNOWCOVER  IN  A  FORESTED  CATCHMENT, 

Trent  Univ.,  Peterborough  (Ontario).  Dept.  of  Ge- 
ography. 

J.  M.  Buttle,  and  J.  J.  McDonnell, 
journal  of  Hydrology  JHYDA7,  Vol.  90,  No.  1/2, 
p  43-60,  March  1987.  1 1  fig,  2  tab,  16  ref. 

Descriptors:  'Model  studies,  'Forested  catch- 
ments, 'Snow  cover,  'Snowmelt,  'Runoff,  Ontar- 
io, Comparison  studies,  Prediction,  Forests,  Simu- 
lated, Spatial  variation. 

Successful  modelling  of  snowmelt  runoff  from 
drainage  basins  often  requires  information  concern- 
ing changes  in  the  snowpack  area  during  the 
course  of  the  melt.  Such  data  can  be  provided 
through  the  use  of  feedback  models  which  employ 
the  snowpack's  areal  extent  and  observed  or  esti- 
mated melts  to  forecast  the  snow-covered  area  tor 
the  subsequent  day.  The  structure  of  five  of  these 


models  is  examined  along  with  the  results  of  a  field 
study  examining  snowmelt  and  snowpack  deple- 
tion in  a  forested  catchment  in  south-central  Ontar- 
io The  predictions  of  snowcover  depletion  tor 
each  model  are  compared  with  the  observed  trends 
for  three  distinct  melt  environments.  The  results 
suggest  that  several  of  these  models  can  be  used 
successfully  to  simulate  changes  in  snowcover 
extent  during  snowmelt  in  forested  areas.  Snow- 
pack depletion  in  areas  of  discontinuous  snow- 
cover is  best  simulated  by  models  that  assume  that 
melt  occurs  predominantly  at  the  snowpack  mar- 
gins while  models  that  utilize  observed  spatial 
variations  in  peak  snowpack  water-equivalent  and 
assume  either  uniform  or  spatially  variable  melt 
depths  perform  best  in  environments  with  continu- 
ous snowcover  prior  to  melt.  (Author's  abstract) 
W87-08120 

SHORT-TERM  VARIATION  OF  OXYGEN  ISO- 
TOPIC  COMPOSITION  OF  FALLING  SNOW 
PARTICLES,  v    ,  f  . 

Hokkaido  Univ.,  Sapporo  (Japan).  Inst,  of  Low 
Temperature  Science.  .„•»,. 

Y.  Fujiyoshi,  G.  Wakahama,  and  K.  Kato. 
Tellus  TELLAL,   Vol.   38B,   No.   5,   p   353-363, 
November  1986.  12  fig,  2  tab,  22  ref. 

Descriptors:  'Temporal  variation,  'Snow, 
•Oxygen  isotopes,  'Riming,  Air  temperature, 
Tracers,  Precipitation  intensity,  Oxygen,  Isotope 
studies. 

Oxvsen  isotopic  composition,  crystal  types  and  the 
degree  of  riming  of  falling  snow  particles  were 
simultaneously  observed  in  order  to  determine  the 
possible  causes  of  short-term  variation  of  the  delta- 
180  value  together  with  the  formation  process  ot 
snow  in  clouds.  The  results  obtained  are  summa- 
rized as  follows:  (1)  Whenever  the  type  and/or 
degree  or  riming  of  snow  crystals  changed,  the 
delta-180  value  of  falling  snow  changed.  (2)  Short- 
term  variation  of  the  delta-ISO  value  in  each  case 
indicated  that  riming  has  two  opposite  effects  on 
the  delta-180  value  of  snow  crystals,  i.e.,  the  delta- 
180  value  increased  (or  decreased)  by  riming,  (i) 
There  was  good  correlation  between  the  maximum 
precipitation  intensity  and  the  range  of  variation  in 
the  delta- 180  value  of  snow  particles  from  snow 
bands  (4)  The  short-term  variations  of  the  delta- 
180  values  are  not  correlated  to  the  surface  air 
temperature  and  the  precipitation  intensity.  (Au- 
thor's abstract) 
W87-08304 

USING  GOES  THERMAL  INFRARED  DATA 
TO  MAP  FREEZE  ZONES  FOR  CITRUS  AND 
CONSEQUENCES    FOR    WATER    MANAGE- 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-08352 


W87-08363 

WINTER  FLOW,  ICE,  AND  WEATHER  CONDI- 
TIONS OF  THE  UPPER  ST.  LAWRENCE 
RIVER  1971-1981;  VOLUME  III:  WATER 
LEVEL,  DISCHARGE,  AND  TEMPERATURE, 

Clarkson    Coll.    of   Technology,    Potsdam,    NY. 
Dept.  of  Civil   and   Environmental   Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-08418 

FROZEN  SOIL  CHARACTERISTICS  THAT 
AFFECT  LAND  MINE  FUNCTIONING, 

Cold  Regions  Research  and  Engineering  Lab., 
Hanover,  NH. 

P.  W.  Richmond.  . 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia  22161,  as  AD-A144- 
308  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Special  Report  83-5,  April  1983.  18  p,  9  fig,  6 
tab,  10  ref.  Department  of  the  Army  Project  No. 
4A762730AT42. 

Descriptors:  'Soil  physical  properties,  'Frozen 
ground  'Land  mines,  Antitank  mines,  Contact 
mines,  Soil  mechanics,  Mathematical  equations, 
Model  studies,  Soil  physics,  Soil  properties,  Freez- 
ing, Freeze-thaw  tests. 

The  results  of  an  experiment  to  determine  the 
effect  of  five  factors  on  the  load  transferred 
through  frozen  soil  to  a  buried  land  mine  were 
discussed.  The  five  factors  examined  were  load, 
temperature,  number  of  freeze-thaw  cycles,  soil 
and  water  content.  Analysis  of  a  half-fraction  fac- 
torial experiment  shows  that  no  one  variable  can 
be  used  as  a  predictor  of  mine  functioning  perform- 
ance The  results  also  showed  that  pressure  mines 
buried  in  frozen  soil  may  not  function,  depending 
on  soil  conditions.  (Author's  abstract) 
W87-08493 

2D.  Evaporation  and  Transpiration 


FINITE  ELEMENT  MODELING  OF  COUPLES 
HEAT  AND  MOISTURE  TRANSPORT  IN  PER- 
MAFROST, 

Texas  Univ.  at  Austin. 
G.  F.  Carey,  and  L.  J.  Hayes. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA-120931. 
Price  codes  A02  in  paper  copy  and  A01  m  micro- 
fiche. Report  No.  16207.24-GS,  October  1982 
Final  Report.  Army  Research  Office,  Research 
Triangle  Park,  NC.  6  p,  26  ref.  DOA  Contract  No. 
DAAG29-79-C-0081. 

Descriptors:  'Permafrost,  'Heat  transfer,  "Ice, 
Model  studies,  Finite  element  method,  Mathemati- 
cal studies,  Convection,  Diffusion,  Frozen  ground, 
Error  analysis. 

The  use  of  the  finite  element  technique  was  investi- 
gated in  convective  heat  transfer  problems  which 
involve  phase  change,  specifically  permafrost  mod- 
eling. Areas  of  interest  range  from  the  very  theo- 
retical error  estimates  and  development  of  special 
numerical  techniques  to  handle  phase  change,  to 
application  of  the  techniques  to  specific  permafrost 
problems.  (Cassar-PTT) 


CROP  WATER  USE, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 
Water  Resources. 

W.  O.  Pruitt,  and  R.  L.  Snyder.  ,. 

IN:  Irrigation  With  Reclaimed  Municipal 
Wastewater  -  A  Guidance  Manual,  Lewis  Publish- 
ers, Chelsea,  Michigan.  1985.  p  5-1  to  5-49,  11  fig, 
14  tab,  32  ref. 

Descriptors:  'Impaired  water  use,  'Water  reuse, 
'Evapotranspiration,  'Water  use,  'Cropland,  'Irri- 
gation practices,  Evaporation,  Prestation,  Re- 
claimed water,  Seasonal  variation,  Irrigation  pro- 
grams. 

Two  of  the  important  parameters  needing  evalua- 
tion in  development  of  irrigation  and  storage  facili- 
ties  for   reclaimed   water  irrigation   systems   are 
losses  through  the  process  of  evaporation  and  gams 
from  precipitation.  In  this  chapter  procedures  are 
developed  for  estimating  expected  losses  of  water 
through  transpiration  (T)  by  plants  and  evapora- 
tion (E)  from  plant,  soil,  or  pond  surfaces.  The 
combined  loss  for  a  cropped  surface  is  commonly 
referred  to  as  evapotranspiration  (ET).  Extensive 
precipitation  records  are  already  available.   Refer- 
ence crop  evapotranspiration',  ET  sub  o  is  de& 
ribed,  as  the  rate  of  evapotransporation  from  at 
extended  surafce  of  8  to  15  cm  (3-6  inch)  tall  greet 
grass  cover  of  uniform  height,  actively  growing 
completely  shading  the  ground  and  not  short  o 
water    A  term  more  commonly  used  is  simpl; 
•reference  evapotranspiration'  with  the  crop  speci 
fied.  An  analysis  of  storage  needs  for  reclaim* 
water  projects  requires  consideration  not  ot  fc. 
alone,  but  of  the  annual  (and  monthly)  excess  o 
ET  over  P   The  use  of  only  normal  or  averag 
values  is  not  adequate  due  to  the  natural  vanatio 
of  both;  hence  long-term  records  of  ET  and  r  ar 
required.  Also,  because  the  two  are  not  mdepenc 
ent,  a  frequency  distribution  of  (ET  -  P)  cannot  b 
developed  by  separate  assessments  of  records 
ET  and  of  P;  rather  (ET-P)  data  for  a  number 
years  must  be  available  or  generated.  In  design .  tl 
irrigation  system  to  handle  the  requirements  ( 
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crops  during  midsummer,  monthly  values  of  ET  ( 
or  ET  -  P  for  areas  with  summer  rainfall)  do  not 
offer  the  necessary  detail  for  developing  peak 
demand  information.  This  is  especially  true  for 
shallow  or  sandy  soils  or  shallow-rooted  crops 
Essentially,  daily  records  of  estimated  ET  for  the 
months  of  June  or  July  over  a  several-year  period 
are  needed  to  determine  expected  peak  demand. 
Pan  evaporation  data  on  a  daily  basis  are  available 
from  some  local  records.  (See  also  W87-07662) 
(Lantz-PTT)  ' 

W87-07667 


EFFECT  OF  THE  DEPTH  OF  ATMOSPHERIC 
PRESSURE  AND  GROUND  WATER  FREE  LY- 
SLMETER  ON  THE  DRAINAGE  WATER  DIS- 
CHARGE AND  EVAPORATION  (EINFLUSS 
DER  TD2FE  GRUNDWASSERFREIER  LYSIM- 
ETER  OHNE  UNTERDRUCK  DUF  SICKER- 
WASSERABLAUF;  UND  VERDUNSTUNG), 
Humboldt-Univ.  zu  Berlin  (German  DR.).  Se'ktion 
Pflanzenproduktion. 

For  primary   bibliographic   entry   see   Field   2G 
W87-07799 


MOUNT  ST.  HELENS  ASH:  RECREATING  ITS 
EFFECTS  ON  THE  STEPPE  ENVIRONMENT 
AND  ECOPHYSIOLOGY, 

Washington  State  Univ.,  Pullman.  Dept.  of  Forest- 
ry and  Range  Management. 
R.  A.  Black,  and  R.  N.  Mack. 
Ecology  ECOLAR,  Vol.  67,  No.  5,  p  1289-1302 
October  1986.  10  fig,  1  tab,  62  ref.  NSF  Grants 
BSR-8200649  and  BSR-8022 1 34. 

Descriptors:  'Mount  St.  Helens,  'Physiological 
ecology,  'Steppes,  'Ecological  effects,  'Volca- 
noes, 'Ash,  'Soil-water-plant  relationships,  Water 
potentials,  Soil  water  potential,  Plant  water  poten- 
tial, Infiltration,  Conductance,  Conservation 
Water  conservation,  Albedo,  Energy,  Radiation' 
Soil  surfaces,  Temperature,  Soil  temperature 
Mulching,  Flow,  Heat  flow,  Physical  properties 
Leaves,  Plant  physiology,  Available  water,  Water 
use,  Soil  water,  Transpiration,  Seasonal  variation 
Phreatophytes,  Sagebrush. 

The  18  May  1980  ash  fall  from  Mount  St.  Helens 
was  experimentally  reproduced  in  May  1982  by 
applying  silt-sized  ash  to  a  stand  of  the  Artemisia 
tndentata/Agropyron  spicatum  association  in 
south-central  Washington.  The  ash  caused  an  im- 
mediate increase  in  albedo  from  13%  to  28% 
while  other  parameters  of  the  energy  budget  were 
simultaneously  lowered.  The  ash's  mulching  action 
initially  increased  water  availability  and  delayed 
leal  abscission  in  Artemisia  tridentata  (big  sage- 
brush) by  two  weeks  in  summer  1982.  Water  avail- 
ability subsequently  declined  while  water  use  in- 
creased. Air  temperature  at  0.5  m  increased,  latent 
neat  flux  often  doubled  in  summer,  and  xylem 
pressure  potentials  decreased.  Available  water  at 
.^J1^  depth  event"ally  decreased  as  much 
»  W%.  The  responses  to  ash  were  probably  the 
maximum  expressed  by  big  sagebrush;  the  thin 
toyer  of  ash  to  the  east  and  the  coarse-textured  ash 
to  the  west  did  not  significantly  alter  the  move- 
ment of  water.  Short-term  increases  in  A.  triden- 
tata in  the  Pacific  Northwest  may  have  been 
caused  by  similar  decreases  in  soil  temperature  and 
increases  in  aridity  with  the  deposition  of  Mazama 
asn  in  addition  to  allowing  assessment  of  the 
effects  of  the  1980  ash  fall  on  arid  steppe,  applica- 
tion of  ash  provided  an  unexpected  level  of  preci- 
sion in  detecting  the  often  subtle  effects  that  occur 
wnen  some  microenvironmental  parameters 
change  whJe  the  overall  macroclimate  remains  the 
«ame.  (Author  s  abstract) 
W87-07974 


XYLEM   CAVITATION   IN   NODES   AND   TN 

&S^  £F  ?™LE  chowsl!  lnSgnS 

O^fiW?^110^     BETWEEN     XYLEM 
CONDUIT  SIZE  AND  CAVITATION, 

Messina  Univ.  (Italy).  1st.  di  Botanica. 

fw  primary  bibliographic  entry  see  Field  21. 


LEAF  PROPERTIES  RELATED  TO  THE  PHO- 
TE^SE*"10  RESPONSE  TO  DROUGHT  IN 
UPLAND  AND  LOWLAND  RICE  VARIETIES 

Tohoku    Univ.,    Sendai    (Japan).    Lab.    of   Plant 

Breeding. 

S.  Tsunoda,  and  M.  T  Fukoshima. 

Annals  of  Botany  ANBOA4,  Vol.  58,  No  4  n  531- 

539,  October  1986.  5  fig,  1  tab,  15  ref.        ' 

Descriptors:  'Leaves,  'Photosynthesis,  'Drought 
resistance,  'Rice,  'Plant  physiology,  'Soil-water- 
plant  relationships,  Drought,  Flooding,  Green- 
houses, Transpiration,  Nitrogen,  Biomass,  Water 
potentials,  Leaves  Water  deficit. 

Four  upland  and  two  lowland  rice  varieties  were 
grown  on  flooded  and  dry  soil  in  pots  in  a  green- 
house. Photosynthetic  rate  (P),  transpiration  rate 
T)  and  water  content  (W)  of  the  second  expanded 
lea!  from  the  top  of  the  main  stem  were  measured 

?™£   Wlth   leaf  area   (La)'    dfy   matter   content 
(DM),  nitrogen  content  (N),  stomatal  frequency 
(St),  and  total  vessel  cross-sectional  area  at  the 
base  of  the  leaf  blade  (Va).  P/La  was  positively 
related  to  T/La  and  Sf/La  among  six  varieties 
when  grown  on  flooded  soil.  Differences  among 
varieties  are  discussed.  Daytime  leaf  diffusive  con- 
ductance and  leaf  water  potential  measured  on  the 
same  or  the  same  stage  leaf  in  the  greenhouse  were 
positively  correlated  with  the  W/DM  measured  in 
the  laboratory  among  varieties  grown  on  dry  soil 
Simultaneous  observation  of  P,  T,  and  W  in  the 
laboratory  indicated  nonstomatal  reduction  in  P/ 
La  due  to  leaf  water  deficit  in  sensitive  varieties 
although  these  varieties  also  showed  a  markedly 
lower  daytime  leaf  diffusive  conductance  in  the 
greenhouse  as  compared  with  resistant  varieties 
(Author's  abstract) 
W87-08000 


WATER  RELATIONS  AND  WATER  POTEN- 
TIAL  MEASUREMENTS  FOR  VEGETATIVE 
POLNSETTIA,  fi 

Florida  Univ.,  Gainesville.   Dept.  of  Ornamental 

Horticulture. 

For  primary  bibliographic  entry  see  Field  21. 

W  8  7-080 13 


WATER  RELATIONS  OF  TWO  CALIFORNIA 
CHAPARRAL  SHRUBS, 

California  Univ.,  Davis.  Dept.  of  Botany 
wsTPA10mary  bibli°graPhic  entry  see  Field  3B. 


ISOTOPIC  COMPOSITION  OF  PRECIPITA- 
TION LN  TROPICAL  STATIONS, 

International    Atomic    Energy    Agency,    Vienna 

(Austria). 

For  primary  bibliographic  entry  see  Field  2B. 

Wo  /-Uo275 

2E.  Streamflow  and  Runoff 

PREDICTION  OF  TEMPERATURES  IN 
RIVERS  USING  A  CONCEPTUAL  MODEL 
(PREVISION  DES  TEMPERATURES  DE  L'EAU 
EN  RIVIERE  A  L'AIDE  D'UN  MODELE  CON- 

Institut  National  de  la  Recherche  Scientifique 
Samte-Foy  (Quebec).  ' 

For  primary  bibliographic  entry  see  Field  2H. 

W87-07613 


EVALUATION  AND  FORECASTING  OF 
GROUNDWATER  RUNOFF  IN  A  SMALL  WA- 
TERSHED IN  MANITOBA, 

E.  Zaltsberg. 

Hydrological  Sciences  Journal  HSJODN,  Vol   32 

No.  1,  p  69-84,  March  1987.  5  fig,  5  tab,  16  ref 

Descriptors:  'Groundwater  forecasting,  'Ground- 
water runoff,  'Watersheds,  'Surface-groundwater 
relations,  'Statistical  analysis,  'Stream  discharge 
Wilson  Creek,  Basins,  Prediction,  Equations, 
Groundwater. 

Observations  and  measurements  of  both  the  long- 
term  groundwater  regime  and  stream  discharge 


Streamflow  and  Runoff — Group  2E 

were  carried  out  in  the  Wilson  Creek  basin,  south- 
western Manitoba,  from  1965  to  1980.  Using  the 
groundwater  rating  curve,  monthly  values  of 
groundwater  runoff  from  May  to  August  were 
determined  and  analyzed.  As  a  result  of  statistical 
analyses,  probability  equations  which  describe 
each  monthly  groundwater  runoff  over  this  period 
were  obtained.  Seasonal  groundwater  runoff  from 
May  to  August  was  calculated  using  the  ground- 
water rating  curve  as  well  as  water  balance  calcu- 
lations. With  the  exception  of  two  years,  both 
series  of  groundwater  runoff  values  agree.  During 
summer  storm  runoffs,  the  average  groundwater 
contribution  to  stream  discharge  derived  from 
groundwater  depletion  curves  was  equal  to  30% 
while  both  direct  runoff  and  interflow  accounted 
W87-07616f  Stream  discharge'  (Auth°r's  abstract) 


GAUGING    FREQUENCY    AND    DETECTION 
OF  RATING  CHANGES, 

Ministry    of   Works    and    Development,    Christ- 
church  (New  Zealand).  Hydrology  Centre 
R.  P.  Ibbitt,  and  C.  P.  Pearson. 
Hydrological  Sciences  Journal  HSJODN,  Vol   32 
No.   1,  p  85-103,  March  1987.  9  fig,  3  tab,  6ref! 

Descriptors:      'Streamflow,      'Gaging      stations, 

Stream  discharge,   Estimating,   Flow  estimating, 

Flow,  New  Zealand.  6 

For  gauging  stations  where  rating  changes  are 
frequent,  errors  in  streamflow  estimation  can  occur 
from  using  out-of-date  stage-discharge  ratings  The 
chance  of  such  errors  occurring  can  be  reduced  by 
increasing  the  frequency  of  flow  gaugings  An 
expression  for  the  confidence  in  the  accuracy  of  a 
flow  record  is  derived  which  depends  on  the  time 
interval  between  gaugings.  The  information  pro- 
vided by  the  analysis  can  be  used  to  estimate 
probable  errors  in  existing  records  and  to  control 
future  gauging  operations.  Application  of  the  anal- 
ysis is  illustrated  by  a  comparison  of  records  from 
seven  stations  in  New  Zealand  with  mean  flows 
trom  2  to  200  cu  m/s,  and  for  those  records,  missed 
rating  changes  are  the  only  significant  contribution 
to  the  probable  error  of  annual  flows.  (Author's 
abstract) 
W87-07617 


FOREST    LAND:     CONSERVATION    NEEDS 
TECHNOLOGY,     AND     POLICY     ALTERA-' 

Intermountain  Forest  and  Range  Experiment  Sta- 
tion, Boise,  ID.  Forestry  Sciences  Lab. 
For  primary  bibliographic  entry  see  Field  2J. 

W87-07686 


OF 


TECHNIQUES       FOR       PREDICTION 
RUNOFF  FROM  GLACIERIZED  AREAS. 

Internationa]    Association    of   Hydrological    Sci- 
ences. 
For  primary  bibliographic  entry  see  Field  2C 

W87-07708 


OVERVIEW, 

Inland  Waters  Directorate,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  2C. 


NIQUESEW     °F    CONTEMPORARY     TECH- 

Geological  Survey,  Tacoma,  WA. 

For  primary  bibliographic  entry  see  Field  2C. 


STUDY:       WATER 


SWITZERLAND      CASE 
SUPPLY, 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland).  Inst,  fuer  Geophysik. 

For  primary  bibliographic  entry  see  Field  2C. 


CANADA  CASE  STUDY:  WATER  SUPPLY 

National  Hydrology  Research  Inst.,  Ottawa  (On- 
tario). v 


*>'. 

■ 

■ 

oS 

s*jb9 

1  ->!'N 

■ 

11 


MHUHOM  5» 


*^-wm 


Field  2— WATER  CYCLE 

Group  2E— Streomflow  and  Runoff 

For  primary  bibliographic  entry  see  Field  2C. 
W87-07712 

GREENLAND  CASE  STUDY:  WATER  SUPPLY 

Technical  Univ.   of  Denmark,   Lyngby.   Inst,   of 
Hydrodynamics  and  Hydraulic  Engineering. 
For  primary  bibliographic  entry  see  Field  2C. 
W87-07713 

USSR  CASE  STUDIES:  WATER  SUPPLY, 

Akademiya  Nauk  SSSR,  Moscow. 

For  primary  bibliographic  entry  see  Field  2C. 

W87-07714 

CHINA  CASE  STUDY:  WATER  SUPPLY 

Academia  Sinica,  Lanzhou  (China).  Lanzhou  Inst. 

of  Glaciology  and  Cryopedology. 

For  primary  bibliographic  entry  see  Field  2C. 

W87-07715 

PAKISTAN  CASE  STUDY:  WATER  SUPPLY, 

Pakistan  Water  and  Power  Development  Author- 
ity, Lahore.  .  . .  _„ 
For  primary  bibliographic  entry  see  Field  7B. 
W87-07716 

USSR       CASE       STUDY:       CATASTROPHIC 
FLOODS, 

Akademiya  Nauk  SSSR,  Moscow. 

For  primary  bibliographic  entry  see  Field  2C. 

W87-07717 

NEPAL      CASE      STUDY:      CATASTROPHIC 
FLOODS,  „  ... 

Nagoya  Univ.  (Japan).  Water  Research  Inst 
For  primary  bibliographic  entry  see  Field  2C. 
W87-07718 

PAKISTAN    CASE    STUDY:    CATASTROPHIC 

Wilfrid  Laurier  Univ.,  Waterloo  (Ontario).  Dept. 
of  Geography.  „..,r 

For  primary  bibliographic  entry  see  Field  2C. 
W87-07719 

CANADA  CASE  STUDY:  CATASTROPHIC 
FLOODS,  _  ._.    .  . 

Inland  Waters  Directorate,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  ZC 
W87-07720 

STANDARD  PROJECT  STORM  PRECIPITA- 
TION AND  SNOWMELT  TEMPERATURE  CRI- 
TERIA FOR  THE  9,570-SQUARE  MILE 
CLEARWATER  RIVER  DRAINAGE  ABOVE 
SPAULDING,  IDAHO, 

National  Weather  Service,  Silver  Spring,  MD. 
Office  of  Hydrology.  „,.,. 

For  primary  bibliographic  entry  see  Field  2b. 
W87-07726 


FoVprimary  bibliographic  entry  see  Field  8B. 
W87-07862 

VELOCITY  DISTRIBUTION  IN  ALLUVIAL 
CHANNEL  FLOW, 

Karnataka   Regional   Engineering  Coll.,   Suratlcal 

BnRaSamaga,  R.  J.  Garde,  and  K.  G.  R.  Raju 
Journal  of  Hydraulic  Research  JHYRAF,  Vol.  24, 
No.  4,  p  297-308,  1986.  9  fig,  1  tab,  9  ref. 

Descriptors:  'Sediment  transport,  'Suspended 
load,  'Alluvial  channels,  'Velocity  distribution 
•Channel  flow,  'Sediments,  'Alluvium,  'Model 
studies,  Alluvial  deposits,  Channels,  Flow,  Ma  he- 
matical  equations,  Mathematical  models .Mathe- 
matical studies,  Field  tests,  Rhine,  Middle  Rio 
Grande,  Theoretical  analysis. 

The  velocity  distribution  equations  which  were 
developed  recently  on  the  basis  of  data  of  sedi- 
ment-laden flow  over  a  rigid  plane  are  checked 
with  experimental  data  of  flow  over  alluvial  beds 
of  sediment  mixtures  and  found  to  be  unsatisfac- 
tory for  this  case.  Making  use  of  the  present  set  ot 
data  and  the  data  collected  by  other  investigators, 
a  two-layer  model  of  velocity  distribution  over 
alluvial  beds  was  developed.  The  model  shows 
good  agreement  with  field  measurements  of  the 
Rhine  and  the  Middle  Rio  Grande.  (Authors  ab- 
stract) 
W87-07864 


OCCURRENCE  PATTERNS  OF  RIPARIAN 
PLANTS  AND  THEIR  SIGNIFICANCE  TO 
WATER  RESOURCE  DEVELOPMENT, 

Wisconsin  Univ.-River  Falls.  Dept.  of  Plant  and 

Earth  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-07815 

FXPERIMENTAL  STUDY   ON   THE  EFFECT 
OF  EI  EVATED  TEMPERATURE  ON  THE  HE- 
TEROTROPHIC AND  AUTOTROPHIC  FOOD 
RESOURCES   OF   AQUATIC   INSECTS   IN   A 
FORESTED  STREAM, 
Waterloo  Univ.  (Ontario).  Dept.  of  Biology 
For  primary  bibliographic  entry  see  Field  2H. 
W87-07826 

HYDRAULIC    JUMPS    AT    POSITIVE    AND 
NEGATIVE  STEPS, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 


PAB  (PARABOLIC  AND  BACKWATER)  AN 
UNCONDITIONALLY  STABLE  FLOOD  ROUT- 
ING SCHEME  PARTICULARLY  SUITED  FOR 
REAL  TIME  FORECASTING  AND  CONTROL, 

Bologna  Univ.  (Italy). 

E.  Todini,  and  A.  Bossi. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  24, 

No.  4    p  405-424,    1986.   5   fig,    17  ref,  append. 

Descriptors:  'Flood  routing,  'Flood  forecasting, 
•Floods,  'Parabolic  equations,  'Backwater  curve, 
•Channels,  'Rivers,  'Flood  control,  'Dam  failure, 
'Flood  waves,  Flow  profiles,  Backwater,  Mathe- 
matical equations,  Mathematical  studies,  Theoreti- 
cal analysis,  Flood  flow,  Forecasting,  Routing. 

A  flood-routing  scheme  based  upon  the  successive 
application  of  locally  linearized  parabolic  equa- 
tions in  integral  form  and  computation  of  the 
steady  state  backwater  profiles  (PAB)  is  described. 
The  method,  which  is  unconditionally  stable  as  a 
consequence  of  its  integral  form,  is  shown  to  be 
particularly  suited  to  real-time  forecasting  and  con- 
trol The  method  is  generally  applicable  to  flood 
routing  problems  in  mild  slope  channels  and  rivers 
(apart  from  special  cases  where  the  inertial  terms 
play  an  important  role)  and  can  also  be  used  for 
routing  steep  front  waves  such  as  those  produced 
by  dam  breaks.  (Author's  abstract) 
W87-07866 

CASE  HISTORY  OF  A  FLOODING  DISASTER 
AT  A  WASTEWATER  TREATMENT  PLANT: 
MCKEESPORT,  PA, 

McKeesport    Municipal    Authority    Wastewater 
Treatment  Plant,  PA. 
M.  J.  Trombola. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  20,  No.  2,  p  3-4,  March-April 
1987. 

Descriptors:  'Floodproofing,  'Flood  control, 
•Flood  protection,  'Floods,  'Planning, 
♦Wastewater  facilities,  Protection  Flooding, 
McKeesport,  Pennsylvania,  Youghiogheny  River, 
Monongahela  River,  Disasters,  Flood  damage. 

The  McKeesport  Sewage  Treatment  Plant,  located 
on  the  confluence  of  the  Youghiogheny  and  Mon- 
ongahela Rivers  in  Pennsylvania,  experienced 
flooding  in  1972  and  1985.  In  1972  the  river  flowed 
over  its  banks  and  backed  up  into  the  plant  outfall. 
Since  there  was  no  tide  gate  or  sluice  gate  on  the 
outfall,  the  incoming  river  could  not  be  controlled. 
Although  the  facility  was  unprepared  for  the 
flood,  it  suffered  no  physical  or  equipment  damage 


after  the  major  cleanup.  However,  the  dencnbed 
contingency  plan  was  developed  and  implemented 
in  the  1985  flood  preventing  a  disaster  and  permit- 
ting rapid  return  to  full  operations.  (Wood-KI  I) 
W87-07867 

EFFECT  OF  POINT  AND  DIFFUSE  SOURCE 
LOADINGS  ON  MERCURY  CONCENTRA- 
TIONS IN  THE  WABIGOON  RIVER:  EVI- 
DENCE OF  A  SEASONALLY  VARYING  SEDI- 
MENT-WATER PARTITION, 
Ontario  Ministry  of  the  Environment,  Thunder 
Bay  (Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 
W87-07875 

THREE-DIMENSIONAL  DISTRIBUTION  OF 
WINTER  STONEFLY  NYMPHS,  ALLOCAPNIA 
PYGMAEA,  WITHIN  THE  SUBSTRATE  OF  A 
SOUTHERN  ONTARIO  RIVER, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology^ 
For  primary  bibliographic  entry  see  Field  2H. 

W87-07895 

RELATIONSHIPS  BETWEEN  STREAM  AND 
INTRAGRAVEL  TEMPERATURES  IN  COAST- 
AL DRAINAGES,  AND  SOME  IMPLICATIONS 
FOR  FISHERIES  WORKERS, 

Department  of  Fisheries  and  Oceans,  Vancouver 

(British  Columbia). 

For  primary  bibliographic  entry  see  Field  ZH. 

W87-07896 

RESPONSE  OF  STREAM  BENTHOS  AND 
DRIFT  TO  FINE  SEDIMENT  DEPOSITION 
VERSUS  TRANSPORT, 

Calgary  Univ.  (Alberta).  Aquatic  Ecology  Section. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-07899 

ECOLOGY  AND  COEXISTENCEOFWOSPE- 
CIES  OF  BRACHYCENTRUS  (TRICHOPTERA) 
IN  A  ROCKY  MOUNTAIN  RIVER, 

Montana  Univ.,  Bigfork.  Biological  Station 
For  primary  bibliographic  entry  see  Field  2H. 
W87-07900 


SEASONAL  OCCURRENCE  OF,  DEVELOP- 
MENT OF,  AND  THE  INFLUENCES  OF  SE- 
LECTED ENVIRONMENTAL  FACTORS  ON 
^LARVAE  OF  PROSIMULIUM ^ 
MULIUM  SPECIES  OF  BLACKFLIES 
(DIFTERA:SEVIULUDAE)  FOUND  IN  THE 
RIVERS  OF  SOUTHWESTERN  ALBERTA 
Department  of  Agriculture,  Lethbndge  (Alberta). 
Research  Station. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-07901 

NITROGEN  METABOLISM  OF  THE  EUTRO- 
PHIC  DELAWARE  RIVER  ECOSYSTEM, 

Harvard  Univ.,  Cambridge,  MA.  Center  for  Earth 

and  Planetary  Physics. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-07944 

COMPOSITIONS  AND  FLUXES  OF  PARTICU- 
LATE     ORGANIC      MATERIAL      IN      THE 

W^Sn™,'  Seattle.  School  of  Oceanogra- 

For  primary  bibliographic  entry  see  Field  2H. 
W87-07945 

DISSOLVED  HUMIC  SUBSTANCES  OF  THE 
AMAZON  RIVER  SYSTEM, 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 

For  primary  bibliographic  entry  see  Field  2H. 
W87-07946 

SIMULTANEOUS  PHOTOREDUCTION  ANE 
Mir-nniUAI  OXIDATION  OF  IRON  IN  A 
^TREAM^NTHE  NEW  JERSEY  PINELANDS 
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utgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
iv.  of  Pinelands  Research. 
.  L.  Madsen,  M.  D.  Morgan,  and  R.  E.  Good, 
tautology  and  Oceanography  LIOCAH,  Vol.  31, 
o.  4,  p  832-838,  July  1986.  4  fig,  31  ref. 

escriptors:  *Limnology,  'Chemical  reduction, 
biological  oxidation,  'Iron,  'Streams,  *New 
isey  Pinelands,  'Iron  bacteria,  'Bacterial  physi- 
ogy,  Oxidation,  Detection  limits,  Heavy  metals, 
emperature,  Temperature  effects,  Sterilization, 
irbon  dioxide,  Organic  matter,  Soil  organic 
atter,  Carbon  radioisotopes,  Microbiological 
udies. 

xperiments  were  undertaken  to  provide  physio- 
gical  evidence  that  microorganisms  are  responsi- 
e  for  iron  oxidation  in  the  New  Jersey  Pinelands. 
hotoreduction  of  ferric  to  ferrous  iron  was  deter- 
ined  in  water  held  in  bottles  placed  in  a  New 
isey  Pinelands  stream,  although  concentrations 
"  ferrous  iron  in  the  stream  itself  remained  below 
Section  (15  ng/ml).  The  low  ambient  levels  of 
rrous  iron  apparently  resulted  from  the  action  of 
on-oxidizing  microorganisms  in  water  and  soil,  as 
lown  by  a  temperature  optimum  of  20  C  for,  and 
I  the  inhibitory  effect  of  sterilization  upon,  the 
sappearance  of  ferrous  iron.  Measurements  of 
IC-labeled  C02  incorporation  into  soil  organic 
atter  indicated  that  the  iron-oxidizing  microorga- 
sms  were  not  chemolithoautotrophs,  but  might 
ive  been  iron-depositing  bacteria  or  chemolitho- 
rterotrophs.  (Author's  abstract) 
'87-07953 


LOW-MEASURING    SYSTEM    FOR    USE   IN 

MALL  LAKES. 

uke  Univ.,  Durham,  NC.  Dept.  of  Zoology. 

or  primary  bibliographic  entry  see  Field  7B. 

'87-07956 


OLE  OF  LIFE  HISTORY  PROCESSES  IN 
RIMARY  SUCCESSION  ON  AN  ALASKAN 
LOODPLAIN, 

laska  Univ.,  Fairbanks.  Inst,  of  Arctic  Biology 

id  Museum. 

or  primary  bibliographic  entry  see  Field  21. 

'87-07971 


COSYSTEM  ALTERATION  OF  BOREAL 
OREST  STREAMS  BY  BEAVER  (CASTOR 
ANADENSIS), 

'oods  Hole  Oceanographic  Institution,  MA. 
.  J.  Naiman,  J.  M.  Melillo,  and  J.  E.  Hobbie. 
cology  ECOLAR,  Vol.  67,  No.  5,  p  1254-1269, 
ctober  1986.  5  fig,  5  tab,  65  ref.  NSF  Grant  DEB 
1-05677. 

fcscriptors:  'Aquatic  ecosystems,  'Forests, 
Streams,  'Beavers,  'Aquatic  productivity,  'Dam 
Tects,  'Food  habits,  'Ecological  effects,  'Drain- 
je  patterns,  Rodents,  Ecosystems,  Dynamics, 
nergy,  Nutrients,  Hydrology,  Morphology, 
hannel  morphology,  Biochemistry,  Geochemis- 
y,  Quebec,  Dams,  Channels,  Sediments,  Produc- 
vity,  Carbon  cycle,  Riffles,  Organic  matter,  Me- 
bolism,  Particulate  matter,  Banks,  Stream  banks, 
tood  plains,  Species  diversity,  Environment, 
otic  environment. 

he  effects  of  beaver  activity  were  examined  on 
iveral  major  ecosystem  components  and  process- 
i  in  boreal  forest  drainage  networks  in  Quebec. 
he  density  of  dams  on  the  small  streams  averaged 
3.6  dams/km;  the  streams  retain  up  to  6,500  cu  m 
f  sediment  per  dam,  and  the  wetted  surface  area 
f  the  channel  is  increased  up  to  several  hundred- 
M.  Beaver  are  also  active  in  larger  order  streams, 
ut  their  effects  are  most  noticeable  along  river- 
inks  and  in  floodplains.  Beaver  ponds  are  impor- 
mt  sites  for  organic  matter  processing;  the  stream 
letabolism  index,  a  measure  of  ecosystem  efficien- 
y  for  the  utilization  or  storage  of  organic  inputs,  is 
i3  for  a  pond  on  2nd  order  Beaver  Creek  corn- 
Bed  to  0.30  for  the  riffle  upstream  from  it;  the 
irnover  length  for  particulate  carbon  is  1.2  km  for 
le  pond  compared  to  8.0  km  for  the  riffle.  Beaver- 
lduced  alterations  to  the  structure  and  function  of 
treams  suggest  that  removal  of  beaver  prior  to 
900  had  substantial  effects  on  the  dynamics  of 


lotic  ecosystems.  It  is  suggested  that  current  con- 
cepts of  the  organization  and  diversity  of  unaltered 
stream  ecosystems  in  North  America  should  recog- 
nize the  keystone  role  of  beaver,  as  drainage  net- 
works with  beaver  are  substantially  different  in 
their  biogeochemical  economies  than  those  with- 
out beaver.  (Author's  abstract) 
W87-07972 


NITROGEN  AND  PHOSPHORUS  RUNOFF 
LOSSES  FROM  A  NUTRIENT-POOR  TROPI- 
CAL MOIST  FOREST, 

Colorado  Univ.,  Boulder.  Dept.  of  Environmental 

Population. 

W.  M.  Lewis. 

Ecology  ECOLAR,  Vol.  67,  No.  5,  p  1275-1282, 

October   1986.  3  fig,  2  tab,  37  ref.  NSF  Grant 

BSR83 15410. 

Descriptors:  'Nitrogen,  'Phosphorus,  'Nutrient 
removal,  'Runoff,  'Rain  forests,  'Tropic  zone, 
Forests,  Climatic  zones,  Venezuela,  Catchment 
basins,  Forest  watersheds,  Seasonal  variation,  Eco- 
systems, Nutrients,  Accumulation,  Biomass, 
Runoff  rates,  Nitrogen  fixation. 

The  Caura  River  of  Venezuela  drains  47,500  sq  km 
of  undisturbed  tropical  moist  forest  overlying  the 
Guayana  Shield  within  the  Orinoco  River  water- 
shed. Discharge  measurements  and  water  samples 
were  taken  of  the  Caura  biweekly  for  two  years. 
Samples  were  analyzed  for  total  nitrogen,  total 
phosphorus,  and  various  species  of  these  two  ele- 
ments. Losses  of  nitrogen  (9.98  kg/ha/yr)  and  of 
phosphorus  (0.46  kg/ha/yr)  were  unexpectedly 
high.  Concentrations  of  total  N  and  total  P  showed 
only  minor  seasonal  variations,  despite  major  sea- 
sonal changes  in  discharge.  The  data  are  consistent 
with  the  hypothesis  that  mature  forested  ecosys- 
tems have  high  yields  of  critical  nutrients  because 
they  are  not  accumulating  biomass.  However,  the 
data  also  show  that  this  mature  ecosystem  strongly 
buffers  seasonal  variations  in  nutrient  loss.  (Au- 
thor's abstract) 
W87-07973 


GROWTH  AND  PRODUCTION  OF  A  STREAM 
STONEFLY:  INFLUENCES  OF  DIET  AND 
TEMPERATURE, 

Academy   of  Natural   Sciences   of  Philadelphia, 
Avondale,  PA.   Stroud  Water  Research  Center. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-07978 


SPATIAL  VARIATION  OF  WATER  TEMPERA- 
TURE CHARACTERISTICS  AND  BEHAVIOUR 
IN  A  DEVON  RTVER  SYSTEM, 

Exeter  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-08031 


SPATIAL  AND  TEMPORAL  VARIATION  IN 
THE  MACROINVERTEBRATE  FAUNA  OF 
STREAMS  OF  THE  NORTHERN  JARRAH 
FOREST,  WESTERN  AUSTRALIA:  FUNCTION- 
AL ORGANIZATION, 

Western  Australia  Univ.,  Nedlands.  Centre  for 
Water  Research. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-08034 


SUSPENDED  BACTERIA  IN  CALCAREOUS 
AND  ACID  HEADSTREAMS:  ABUNDANCE, 
HETEROTROPHIC  ACTrvTTY  AND  DOWN- 
STREAM CHANGE, 

Hull  Univ.   (England).   Dept.  of  Plant   Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-08035 


SPECIES    SEGREGATION    DURING    PREDA- 
TOR EVASION  IN  CYPRINID  FISH  SHOALS, 

University  Coll.  of  North  Wales,  Bangor.  School 

of  Animal  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-08036 


WATER  CYCLE— Field  2 
Streamflow  and  Runoff — Group  2E 

EFFECTS  OF  BARGE  TRAFFIC  ON  DISTRIBU- 
TION AND  SURVIVAL  OF  ICHTHYOPLANK- 
TON  AND  SMALL  FISHES  IN  THE  UPPER 
MISSISSIPPI  RIVER, 

National  Fishery  Research  Lab.,  La  Crosse,  WI. 
For  primary  bibliographic  entry  see  Field  6G. 
W87-08044 


ECONOMIC  VALUE  OF  INSTREAM  FLOW: 
METHODOLOGY  AND  BENEFIT  ESTIMATES 
FOR  OPTIMUM  FLOWS, 

California  Univ.,   Davis.   Div.   of  Environmental 

Studies. 

For   primary   bibliographic   entry   see   Field   6D. 

W87-08085 


PARTIAL  DURATION  SERIES  MODELING 
UNDER  THE  ASSUMPTION  OF  A  POISSON- 
IAN  FLOOD  COUNT, 

Institut   National   tie   la   Recherche   Scientifique, 

Sainte-Foy  (Quebec). 

F.  Ashkar,  and  J.  Rousselle. 

Journal  of  Hydrology  JHYDA7,  Vol.  90,  No.  1/2, 

p  135-144,  March  1987.  2  fig,  1  tab,  20  ref,  append. 

Descriptors:  'Depth-area-duration  analysis, 
'Flood  forecasting,  'Model  studies,  'Partial  dura- 
tion series  method,  'Flood  frequency,  'Poisson 
distribution,  Statistics,  Mathematical  analysis, 
Floods,  Quebec. 

Some  reflection  is  made  on  certain  practical  as- 
pects of  the  partial  duration  series  (p.d.s.)  approach 
to  flood  frequency  analysis.  The  problem  of  choos- 
ing the  base  level  or  truncation  level  x  sub  0  is 
addressed,  and  a  graphical  procedure  for  this 
choice,  based  on  the  equality  of  the  mean  and 
variance  of  the  Poisson  distribution,  is  proposed. 
With  this  kind  of  procedure,  one  can  expect  to  be 
better  able  to  tell  now  well  the  Poisson  model  for 
flood  count  will  perform  in  a  particular  situation, 
and  as  the  Appendix  will  show,  will  also  be  better 
justified  in  making  the  assumption  of  statistical 
independence  of  flood  exceedances  above  x  sub  0. 
It  is  shown  how  one  single  base  level  chosen 
according  to  mathematical  criteria  can  be  assigned 
to  do  the  job  of  a  number  of  different  base  levels 
chosen  for  different  purposes,  based  on  other  types 
of  criteria.  Some  of  the  results  of  a  partial  duration 
series  analysis  applied  to  34  gaging  stations  in  the 
Province  of  Quebec,  Canada,  are  presented  in 
order  to  help  clarify  some  of  the  ideas  raised  in  the 
study.  (Author's  abstract) 
W87-08124 


EFFECT  OF  PARTIAL  AND  CLEARCUTTING 
ON  STREAMFLOW  AT  DEADHORSE  CREEK, 
COLORADO, 

Rocky  Mountain  Forest  and  Range  Experiment 

Station,  Fort  Collins,  CO. 

For  primary  bibliographic  entry  see  Field  4C. 

W87-08125 


STUDY     OF     THERMOPHILIC     CAMPYLO- 
BACTERS IN  A  RIVER  SYSTEM, 

Preston  Infirmary,  (England). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08127 


CONTROL  OF  SURFACE  RUNOFF  BY  SUB- 
SURFACE INFILTRATION  OF  STORM- 
WATER:  A  CASE  STUDY  IN  JAPAN, 

Ministry  of  Construction,  Tokyo  (Japan).   River 

Bureau. 

For  primary  bibliographic  entry  see  Field  4B. 

W87-08156 


FLOOD  POTENTIAL  OF  FORTYMILE  WASH 
AND  ITS  PRINCIPAL  SOUTHWESTERN  TRIB- 
UTARIES, NEVADA  TEST  SITE,  SOUTHERN 
NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

R.  R.  Squires,  and  R.  L.  Young. 
Available  from  the  National  Technical  Information 
Service,   Springfield,   Virginia   22161,   as   DE84- 
014778.  Price  codes:  A04  in  paper  copy,  A01  in 
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Group  2E — Streamflow  and  Runoff 

microfiche.  Water  Resources  Investigations  Report 
83-4001,  1984.  45  p,  17  fig,  5  tab,  12  ref. 

Descriptors:  *Fortymile  Wash,  *Nevada,  'Flood 
potential,  Flood  peak,  Mathematical  studies,  Math- 
ematical analysis,  Channel   flow,   Flow   velocity. 

Flood  hazards  for  a  9-mile  reach  of  Fortymile 
Wash  and  its  principal  southwestern  tributaries- 
Busted  Butte,  Drill  Hole,  and  Yucca  Washes-were 
evaluated  to  aid  in  determining  possible  sites  for 
the  storage  of  high-level  radioactive  wastes  on  the 
Nevada  Test  Site.  Data  from  12  peak-flow  gaging 
stations  adjacent  to  the  Test  Site  were  used  to 
develop  regression  relations  that  would  permit  an 
estimation  of  the  magnitude  of  the  100-  and  500- 
year  flood  peaks,  in  cubic  feet  per  second.  Among 
seven  cross  sections  on  Fortymile  Wash,  the  esti- 
mated maximum  depths  of  the  100-year,  500-year, 
and  regional  maximum  floods  are  8,  1 1,  and  29  feet, 
respectively.  At  these  depths,  flood  water  would 
remain  within  the  deeply  incised  channel  of  the 
wash.  Mean  flow  velocities  would  be  as  great  as  9, 
14,  and  28  feet  per  second  for  the  three  respective 
flood  magnitudes.  The  study  shows  that  Busted 
Butte  and  Drill  Hole  Washes  (9  and  11  cross 
sections,  respectively)  would  have  water  depths  of 
up  to  at  least  4  feet  and  mean  flow  velocities  of  up 
to  at  least  8  ft/sec  during  a  100-year  flood.  A  500- 
year  flood  would  exceed  stream-channel  capacities 
at  several  places,  with  depths  to  10  feet  and  mean 
flow  velocities  to  1 1  ft/sec.  The  regional  maximum 
flood  would  inundate  sizeable  areas  in  central  parts 
of  the  two  watersheds.  At  Yucca  Wash  (5  cross 
sections),  the  100-years,  500-year,  and  regional 
maximum  floods  would  remain  within  the  stream 
channel.  Maximum  flood  depths  would  be  about  5, 
9,  and  23  feet  and  mean  velocities  about  9,  12,  and 
22  ft/sec,  respectively,  for  the  three  floods.  (Au- 
thor's abstract) 
W87-08213 


HYDROLOGIC  CHARACTERIZATION  OF 
NOSR  1. 

TRW,  Inc.,  McLean,  VA.  Energy  and  Environ- 
mental Div. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia.  22161,  as  DE84- 
006947.  Price  codes:  A07  in  paper  copy,  A01  in 
microfiche.  DOE  Report  No.  DOE/RA/32012- 
T23,  March  1982.  169  p,  42  fig,  36  tab,  103  ref. 
DOE  Contract  AC01-78RA32012. 

Descriptors:  *Hydrologic  properties,  *Oil  shale, 
•Flow  profiles,  'Surface-ground water  relations, 
•Rainfall-runoff  relationships,  Groundwater  qual- 
ity, Surface  water,  Water  quality,  Evapotranspira- 
tion,  Aquifer  systems,  Transmissivity. 

This  Hydrologic  Characterization  report  for  Naval 
Oil  Shale  Reserve  No.  1  (NOSR  1)  summarizes 
and  analyzes  information  obtained  during  the 
multi-year  predevelopment  program  conducted  for 
the  U.S.  Department  of  Energy.  The  compilation 
and  analyses  of  this  data  define  the  baseline  hydro- 
logic  conditions  and  provide  important  hydrologic 
information  for  input  into  development  planning. 
Surface  water  discharge  leaving  NOSR  1  has  been 
monitored  by  the  U.S.  Geological  Survey  since 
Water  Year  1976.  Total  annual  discharge  has 
ranged  from  a  low  of  529.9  acre-feet  in  Water  Year 
1977,  to  a  high  of  18,296  acre-feet  in  Water  Year 
1979.  For  Water  Years  1979  and  1980,  total  annual 
surface  water  discharge  in  area-inches  was  7.37 
(18,296  acre-feet)  and  6.96  (17,269  acre-feet),  re- 
spectively. A  comparison  of  these  figures  to  the 
estimated  total  annual  precipitation  of  the  same 
water  years  shows  that  between  25%  and  30%  of 
total  annual  precipitation  leaves  NOSR  1  as  sur- 
face water  runoff.  Overall  quality  of  surface  water 
on  NOSR  1  is  good  and  meets  the  EPA's  standards 
for  drinking  water.  Evapotranspiration  is  estimated 
to  range  up  to  approximately  19  inches.  This  esti- 
mate was  based  on  a  study  of  an  adjacent  property, 
and  adjusting  values  from  that  study  for  the  vege- 
tation distribution  on  NOSR  1.  The  groundwater 
system  on  NOSR  1  consists  of  four  principal 
water-bearing  zones.  Zone  1  is  found  in  the  upper 
part  of  the  Parachute  Creek  Member  above  the 
Big  Three  rich  zone.  This  water-bearing  zone, 
with  an  average  thickness  of  about  170  feet,  is 
generally    unconfined,    in   contrast   to   the   lower 


zones.  Calculated  transmissivities  range  from  a 
high  of  449  sq  ft/day  in  Well  22,  to  a  low  of  1.2  sq 
ft/day  in  Well  15/16.  Zone  2,  located  in  the  vicini- 
ty of  the  'A'  Groove,  has  an  average  thickness  of 
20  feet.  Calculated  transmissivities  for  this  zone 
range  from  0.9  to  105.9  sq  ft/day.  Zone  3  is  located 
in  the  vicinity  of  the  B-Groove.  This  zone  has  an 
average  thickness  of  70  feet  and  has  somewhat 
higher  calculated  transmissivities  and  hydraulic 
condcutivities  than  those  for  the  other  three  zones. 
Calculated  transmissivities  range  from  10.9  to  529 
sq  ft/day.  Zone  4  is  found  below  the  base  of  the  R- 
6  zone.  On  NOSR  1,  this  zone  has  an  average 
thickness  of  170  feet.  Generally,  the  calculated 
values  of  transmissivity  and  hydraulic  conductivity 
are  low  and  variable  depending  on  geographic 
location.  Calculated  transmissivity  ranges  from  a 
low  of  0.8  sq  ft/day  at  Well  15/16,  to  a  high  of 
48.5  sq  ft/day  at  Well  17.  (Lantz-PTT) 
W87-08215 


ACOP  CANALS  EQUILIBRIUM  DATA: 
VOLUME  IX  -  PART  I:  COMBINED  1979-1980 
DATA, 

George     Washington     Univ.,     Washington,     DC. 

Dept.   of  Civil,   Mechanical,   and   Environmental 

Engineering. 

K.  Mahmood,  M.  I.  Haque,  A.  M.  Choudri,  and  T. 

Masood. 

Available  from  the  National  Technical  Information 

Center,  Springfield,  VA  22161.  Environmental  and 

Water  Resources  Program  Report  No.  EWR-84-1, 

June  1984.  487  p,  18  fig,  1  tab,  41  ref,  2  append. 

NSF  Grants  ENG   76-82100  and   INT-80-09474. 

Descriptors:  *Canals,  *Pakistan,  *Alluvial  chan- 
nels, 'Channel  morphology,  'Hydraulic  proper- 
ties, *Sediment  transport,  Equilibrium,  Sedimenta- 
tion. 

The  research  on  large  sand  bed  channels  of  Paki- 
stan has  been  conducted  under  a  binational  U.S.A.- 
Pakistan  Cooperative  Program  to  obtain  field  data 
to  verify  and  extend  existing  knowledge  on  the 
mechanics  of  alluvial  channels.  Field  experiments 
were  conducted  under  the  Alluvial  Channel  Obser- 
vation Project  (ACOP)  to  obtain  data  on  the  hy- 
draulic, sedimentation  and  morphologic  aspects  of 
alluvial  channels.  One  of  the  objectives  of  the 
research  program  is  to  develop  predictive  relations 
for  the  behavior  of  straight  sand  bed  channels 
flowing  in  an  equilibrium  state.  In  order  to  achieve 
this  goal,  equilibrium  experiments  were  in  a  visible 
sediment  inflow-outflow  balance.  To  further 
ensure  equilibrium  conditions,  field  measurements 
were  made  only  after  the  channel  discharge  had 
remained  steady  for  at  least  two  days.  The  present 
report  is  based  on  200  equilibrium  runs  made  on 
nine  different  canals  and  represents  Part  I  of 
Volume  IX  of  a  series  of  reports  dealing  with  the 
equilibrium  experiments.  The  series  is  organized 
into  10  volumes,  and  its  Volume  I  appeared  in 
August  1980.  Due  to  a  large  amount  of  combined 
data,  Volume  IX  appears  in  three  separate  parts. 
(See  also  W87-08230  and  W87-08231)  (Author's 
abstract) 
W87-08229 


ACOP  CANALS  EQUILIBRIUM  DATA: 
VOLUME  IX  -  PART  II:  COMBINED  1979-1980 
DATA, 

George    Washington    Univ.,     Washington,     DC. 

Dept.   of  Civil,   Mechanical,   and   Environmental 

Engineering. 

K.  Mahmood,  M.  I.  Haque,  A.  M.  Choudri,  and  M. 

A.  Malik. 

Available  from  the  National  Technical  Information 

Center,  Springfield,  VA  22161.  Environmental  and 

Water  Resources  Program  Report  No.  EWR-84-1, 

June  1984.  487  p,  23  fig,  1  tab,  42  ref,  2  append. 

NSF  Grants  ENG   76-82100  and   INT-80-09474. 

Descriptors:  •Canals,  'Pakistan,  'Channel  mor- 
phology, 'Sediment  transport,  'Alluvial  channels, 
'Hydraulic    properties,    Sedimentation,    Equilibri- 


The  research  on  large  sand  bed  channels  of  Paki- 
stan has  been  conducted  under  a  binational  U. S.A.- 
Pakistan Cooperative  Program  to  obtain  field  data 
to  verify  and  extend  existing  knowledge  on  the 


mechanics  of  alluvial  channels.  Field  experiments 
were  conducted  under  the  Alluvial  Channel  Obser 
vation  Project  (ACOP)  to  obtain  data  on  the  hy 
draulic,  sedimentation  and  morphologic  aspects  o 
alluvial  channels.  One  of  the  objectives  of  th< 
research  program  is  to  develop  predictive  relation! 
for  the  behavior  of  straight  sand  bed  channel 
flowing  in  an  equilibrium  state.  In  order  to  achiev< 
this  goal,  equilibrium  experiments  were  in  a  visibh 
sediment  inflow-outflow  balance.  To  furthe 
ensure  equilibrium  conditions,  field  measurement! 
were  made  only  after  the  channel  discharge  hat 
remained  steady  for  at  least  two  days.  The  presen 
report  is  based  on  195  equilbrium  runs  made  oi 
seventeen  different  canals  and  represents  Part  II  o 
Volume  IX  of  a  series  of  reports  dealing  with  thi 
equilibrium  experiments.  The  series  is  organizec 
into  10  volumes,  and  its  Volume  I  appeared  ii 
August  1980.  Due  to  a  large  amount  of  combinec 
data,  Volume  IX  appears  in  three  separate  parts 
(See  also  W87-08229  and  W87-08231)  (Author5: 
abstract) 
W87-08230 


ACOP  CANALS  EQUILIBRIUM  DATA 
VOLUME  IX  -  PART  III:  COMBINED  1979-1981 
DATA, 

George    Washington     Univ.,     Washington,    DC 

Dept.   of  Civil,   Mechanical,   and   Environmenta 

Engineering. 

K.  Mahmood,  M.  I.  Haque,  A.  M.  Choudri,  and  H 

Mehrdad. 

Available  from  the  National  Technical  Informatioi 

Center,  Springfield,  VA  22161.  Environmental  ani 

Water  Resources  Program  Report  No.  EWR-84-1 

June  1984.  446  p,  22  fig,  1  tab,  43  ref,  2  append 

NSF  Grants  ENG   76-82100  and  INT-80-09474 

Descriptors:  'Canals,  'Pakistan,  'Alluvial  char 
nels,  'Channel  morphology,  'Hydraulic  proper 
ties,  'Sediment  transport,  Equilibrium,  Sediments 
tion. 

The  research  on  large  sand  bed  channels  of  Paki 
stan  has  been  conducted  under  a  binational  U.S.A 
Pakistan  Cooperative  Program  to  obtain  field  dat 
to  verify  and  extend  existing  knowledge  on  th 
mechanics  of  alluvial  channels.  Field  experiment 
were  conducted  under  the  Alluvial  Channel  Obsei 
vation  Project  (ACOP)  to  obtain  data  on  the  h> 
draulic,  sedimentation  and  morphologic  aspects  c 
alluvial  channels.  One  of  the  objectives  of  th 
research  program  is  to  develop  predictive  relatior 
for  the  behavior  of  straight  sand  bed  channel 
flowing  in  an  equilibrium  state.  In  order  to  achiev 
this  goal,  equilibrium  experiments  were  in  a  visibl 
sediment  inflow-outflow  balance.  To  furthe 
ensure  equilibrium  conditions,  field  measurement 
were  made  only  after  the  channel  discharge  ha 
remained  steady  for  at  least  two  days.  The  preser 
report  is  based  on  179  equilibrium  runs  made  o 
fifteen  different  canals  and  represents  Part  III  c 
Volume  IX  of  a  series  of  reports  dealing  with  th 
equilibrium  experiments.  The  series  is  organize 
into  10  volumes,  and  its  Volume  I  appeared  i 
August,  1980.  Due  to  a  large  amount  of  combine 
data,  Volume  IX  appears  in  three  separate  part: 
(See  also  W87-08229  and  W87-08230)  (Author 
abstract) 
W87-08231 


RIVERS  OF  THE  AMAZON  BASIN  II.  TH 
TRIBUTARIES  OF  THE  RIO  BRANCO  (RIO 
DA  BACIA  AMAZONICA  II.  OS  AFLUENTE 
DO  RIO  BRANCO), 

Instituto    Nacional    de    Pesquisas    da    Amazonii 

Manaus  (Brazil). 

For  primary  bibliographic  entry  see  Field  2H. 

W87-08276 

DESCRIPTION  OF  A  LOT1C  ENVIRONMEN 

(THE  FRENCH  UPPER  RHONE)  USING  DI! 

CRIMINANT   ANALYSIS   ON   QUALITATIV 

VARIABLES    (APPROCHE    PAR    L'ANALYS 

DISCRIMINANTE  SUR   VARIABLES   QUAL 

TATIVES  D'UN  MILIEU  LOTIQUE,  LE  HAU 

RHONE  FRANCAIS), 

Lyon-1    Univ.,   Villeurbanne   (France).    Dept.   d 

Biologie  Animale  et  Ecologie. 

For   primary   bibliographic   entry   see   Field   6C 
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WATER  CYCLE— Field  2 
Streamflow  and  Runoff — Group  2E 


W7-08283 


;raphical    approach    to    PRINCIPAL 

OMPONENT  ANALYSIS:  UTILIZATION  IN 
IYDROBIOLOGY  (APPROCHE  GRAPHIQUE 
»E  L' ANALYSE  EN  COMPOSANTES  PRINCI- 
PLES NORMEE:  UTILISATION  EN  HYDRO- 
IIOLOGIE). 

,yon-l  Univ.,  Villeurbanne  (France). 
:or  pnmary  bibliographic  entry  see  Field  7C. 
W-08286 


VE3S.  FLOWS, 

Wisconsin  Univ. -Madison.  Dept.  of  Mathematics. 
:or  pnmary  bibliographic  entry  see  Field  8B. 
V87-08318 


NTERPRETATION  OF  TRACER  DISPLACE- 
1ENT  DURING  INFILTRATION  OF  RIVER 
kATER  TO  GROUNDWATER, 

jdgenoessisches     Inst,     fuer     Reaktorforschung, 

yuerenlingen  (Switzerland). 

:or  primary'  bibliographic  entry  see  Field  2A. 

V87-08340 


1AXIMLM  LIKELIHOOD  ESTIMATORS  FOR 
HE  MULTISITE  LAG-ONE  STREAMFLOW 
IODEL:  COMPLETE  AND  LNCOMPLETE 
(ATA  CASES, 

Iew:astle  upon  Tyne  Univ.  (England).  Dept.  of 

Svil  Engineering. 

J.  Kuczera. 

Vater  Resources  Research  WRERAQ,  Vol.  23, 

to.  4,  p  641-645,  April  1987.  4  tab,  18  ref,  append. 

)escriptors:  *Streamflow  forecasting,  *Routing, 
Data  interpretation,  'Streamflow  models,  'Model 
tudies.  'Maximum  likelihood  estimators,  Algo- 
ithms.  Covariance,  Streamflow,  Equations. 

*wo  practical  problems  may  arise  when  using  the 
nditional  estimators  of  the  parameters  in  the 
■ultisite  lag-one  streamflow  model:  (1)  the  estimat- 
d  covariance  matrix  may  not  be  positive  definite 
hereby  preventing  its  decomposition,  a  necessary 
tep  for  synthetic  streamflow  generation,  and  (2)  if 
toe  are  missing  observations,  streamflow  data 
lust  be  truncated  to  the  shortest  record  resulting 
l  a  loss  of  useful  information.  This  note  draws 
ttention  to  the  existence  of  maximum  likelihood 
stimators  which  overcome  both  problems.  In  the 
omplete  data  case,  explicit  maximum  likelihood 
stimators  exist.  However,  in  the  incomplete  data 
ase,  iterative  maximum  likelihood  procedures 
lust  be  used.  In  particular,  the  expectation  maxi- 
lization  (EM)  algorithm  is  considered  in  a  state- 
pace  framework  compatible  with  the  multisite 
treamflow  model;  this  algorithm  has  robust  con- 
ergence  properties,  is  simple  to  implement,  and 
reduces  smoothed  estimates  of  the  missing  data. 
in  example  is  presented  illustrating  problems  with 
ecomposition  of  the  traditional  covariance  matrix 
stimate  and  also  illustrating  application  of  the  EM 
lgorithm.  (Author's  abstract) 
V87-08341 


TUDY  OF  CELL  MODELS:  1.  A  MANIFOLD 
1XL  MODEL  FOR  DISTRIBUTED  SURFACE 
IUN0FF  SYSTEMS, 

rechmon  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

^ivil  Engineering. 

:or  primary  bibliographic  entry  see  Field  7C. 

V87-08342 


TUDY  OF  CELL  MODELS:  2.  THE  EFFECT 
)F  TIME  DELAY  ON  THE  LIMITING  FORMS 
)F  CASCADE  AND  MANIFOLD  CELL  MODEL 
IESPONSE  FUNCTIONS, 

[echnion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Jivil  Engineering. 

:or  primary  bibliographic  entry  see  Field  7C. 

V87-08343 


fTUDY  OF  CELL  MODELS:  3.  A  PILOT 
•TUDY  ON  THE  CALIBRATION  OF  MANI- 
'OLD  CELL  MODELS  IN  THE  TIME  DOMAIN 
LND  IN  THE  LAPLACE  DOMAIN, 


Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 

W87-08344 


APPLICATION  OF  NONLINEAR  FILTERING 
IN  THE  REAL  TIME  FORECASTING  OF 
RIVER  FLOWS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 

W87-08345 


PLOTTING  POSITIONS  FOR  HISTORICAL 
FLOODS  AND  THEIR  PRECISION, 

Geological  Survey,  Reston,  VA. 

R.  M.  Hirsch,  and  J.  R.  Stedinger. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  4,  p  715-727,  April  1987.  7  fig,  8  tab,  25  ref,  3 

append. 

Descriptors:  'Flood  forecasting,  'Statistics,  'His- 
toric floods,  'Plotting  positions,  'Data  sets,  Flood 
records,  Estimating.   Equations,   Floods,   History. 

Plotting  positions  are  needed  for  situations  where, 
in  addition  to  a  systematically  recorded  annual 
flood  series,  one  would  have  a  record  of  any  large 
floods  which  occurred  during  an  extended  histori- 
cal period,  if  they  occurred.  Many  of  the  published 
estimators  are  based  on  uncensored  sampling 
theory  which  is  not  appropriate  for  such  data  sets. 
Here  such  historical  and  systematic  flood  records 
are  viewed  as  resulting  from  a  partially  censored 
sampling  experiment.  Plotting  positions  are  de- 
rived for  such  experiments  using  both  classical  and 
Bayesian  viewpoints.  In  general,  it  is  impossible  to 
construct  highly  accurate  estimates  of  the  excee- 
dance  probabilities  of  the  largest  floods  using  only 
their  rank,  the  number  of  observed  historical 
floods,  and  the  lengths  of  the  historical  period  and 
the  systematic  record.  For  the  largest  flood,  the 
coefficient  of  variation  of  exceedance-probability 
estimators  is  of  the  order  of  1,  as  it  is  for  complete 
systematic  records.  Examples  illustrate  the  bias  and 
precision  of  a  variety  of  plotting  position  formulas. 
The  differences  among  the  different  plotting  posi- 
tions are  generally  small  in  comparison  to  the 
sampling  variability.  However,  plotting  positions 
which  are  unbiased  with  uncensored  samples  are 
often  the  most  biased  when  used  with  a  combina- 
tion of  historical  and  systematic  data.  Three  appen- 
dices consider  the  effect  of  misspecification  of  the 
length  of  the  historical  period,  the  effect  of  misspe- 
cification of  the  threshold  of  perception  or  obser- 
vation level,  and  plotting  positions  for  situations 
with  several  perception  thresholds.  (Author's  ab- 
stract) 
W87-08349 


STEADY      INFILTRATION     FROM      SMALL 
SHALLOW  CIRCULAR  PONDS, 

Department  of  Scientific  and  Industrial  Research, 

Wellington  (New  Zealand).  Applied  Mathematics 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-08351 


WINTER  FLOW,  ICE,  AND  WEATHER  CONDI- 
TIONS OF  THE  UPPER  ST.  LAWRENCE 
RIVER,  1971-1981;  VOLUME  EH:  WATER 
LEVEL,  DISCHARGE,  AND  TEMPERATURE, 

Clarkson  Coll.  of  Technology,  Potsdam,  NY. 
Dept.  of  Civil  and  Environmental  Engineering. 
H.  T.  Shen,  and  P.  N.  D.  D.  Yapa. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83-166280. 
Price  codes:  A09  in  paper  copy;  and  A01  in  micro- 
fiche. Report  No.  82-4,  July  1982.  182  p,  1  fig,  2 
ref,  append.  Contract  No.  NA  80RAC00147. 

Descriptors:  'Rivers,  'Water  temperature,  'Water 
level,  'Streamflow,  Temperature,  St.  Lawrence 
River,  Dams. 

Water  level,  discharge,  and  water  temperature 
records  for  stations  along  the  St.  Lawrence  River 
between  Kingston  and  the  Moses-Saunders  Power 
Dam  are  assembled  for  the  winter  months  between 


December   1,    1971   and  April   30,    1981.   (Cassar- 

PTT) 

W87-08418 


EFFECT  OF  THE  COEFFICIENTS  OF  DIS- 
CHARGE ON  CILIATE  POPULATIONS  OF  A 
RUNNING  WATER  CONTAMINATED  BY  MU- 
NICIPAL WASTEWATER, 

Eidgenoessische   Anstalt   fuer   Wasserversorgung, 

Abwasserreinigung    und   Gewaesserschultz,    Due- 

bendorf  (Switzerland). 

For  primary  bibliographic  entry  see  Field  2H. 

W87-08513 


EFFECTS  OF  ACIDIFICATION  ON  LIFE-HIS- 
TORY TRAITS  OF  THE  FRESHWATER  CLAM 
MUSCULIUM  PARTUMEIUM  (SAY,  1822)  (BI- 
VALVIA:  PISIDIIDAE), 

Virginia  Univ.,  Charlottesville.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-08536 


CHARACTERISTICS  OF  TEMPORARY 
STREAMFLOW  DIVERSION  AND  DAMMING 
RIVER  CHANNELS  UNDER  MOUNTAIN 
CONDITIONS, 

M.  A.  Tsiskarishvili,  U.  I.  Godzhiashvili,  Y.  E. 

Khechinov,  G.  T.  Mikeladze,  and  G.  P. 

Andguladze. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 

No.  9,  p  543-548,   September   1986.  4  fig,  3  ref. 

Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 

No.  9,  p  21-25,  September  1986. 

Descriptors:  'Streamflow  diversion,  'Hydraulic 
structures,  'Diversion  structures,  'Rivers,  Diver- 
sion tunnels,  Alpine  regions,  Mountains,  Construc- 
tion methods,  Construction,  Dam  construction, 
Khudoni  hydrostation,  Tunnel  construction,  Tun- 
nels. 

The  construction  of  hydraulic  structures  in  moun- 
tain regions  is  made  difficult  by  the  terrain. 
Narrow  sites,  limited  fields  of  operation,  complex 
transport  systems  to  both  the  temporary  and  per- 
manent structures  under  construction,  and  the  hy- 
drological  characteristics  of  mountain  rivers  (such 
as  high  flow  velocities  and  discharge  fluctuations) 
are  determining  factors  when  selecting  the  appro- 
priate schemes  of  temporarily  diverting  a  river 
during  construction  procedures.  Temporary  free- 
flow or  pressure  tunnels  are  frequently  used  as 
solutions  with  selection  of  site,  route,  length  and 
cross  section  determined  depending  on  the  engi- 
neering-geological conditions  of  the  canyon  walls 
in  the  region  of  the  dam  site  and  the  design  dis- 
charges of  the  river.  Design  criteria  of  diversion 
tunnels  and  the  case  study  of  the  construction  of 
the  Khudoni  hydrostation  were  presented.  It  was 
concluded  that  under  conditions  of  a  complex 
mountain  relief,  the  pioneer  method  of  damming  a 
river  with  a  one-sided  narrowing  of  the  gap  is  the 
best  and  most  economical  method.  It  was  also 
shown  that  closing  a  gap  on  small  and  medium 
sized  rivers  by  using  preliminarily  stockpiled  soil 
increases  the  rate  of  filling  by  two  to  five  times 
compared  with  the  usual  methods.  The  high  rate  of 
filling  (1000-1200  cu  m/hour  or  more)  of  the  soil 
fractionated  by  layers  and  the  correct  technology 
of  closing  the  gap  markedly  reduced  erosion  and 
evacuation  by  the  flow.  (Wood-PTT) 
W87-08574 


SOME  RIVER  RUNOFF  MODELS, 

For  primary  bibliographic  entry  see  Field  2A. 
W87-08575 


MORPHOLOGICAL      CLASSIFICATION      OF 
CANALS  IN  NATURAL  SOILS, 

For  primary   bibliographic   entry   see   Field   8D. 

W87-08577 


FLOW      OVER      SHARP-CRESTED      PLATE 
WEIRS, 

Concordia     Univ.,     Loyola     Campus,     Montreal 

(Quebec).  Dept.  of  Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 
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Field  2— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 

W87-08581 

2F.  Groundwater 


PUMPING  FROM  AN  UNCONFINED  AQUI- 
FER CONTAINING  LAYERS  OF  DIFFERENT 
HYDRAULIC  CONDUCTIVITY, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

E.  S.  Cookey,  K.  S.  Rathod,  and  K.  R.  Rushton. 
Hydrological  Sciences  Journal  HSJODN,  Vol.  32, 
No.  1,  p  43-57,  March  1987.  9  fig,  8  ref. 

Descriptors:  *Flow,  *Unconfined  aquifers,  'Hy- 
draulic conductivity,  'Groundwater  movement, 
♦Geohydrology,  'Permeability  coefficient,  'Model 
studies,  Numerical  analysis,  Layers,  Wells,  Anisot- 
ropy,  Velocity,  Hydrology. 

The  presence  of  layers  of  different  hydraulic  con- 
ductivity can  significantly  affect  the  flow  to  a  well 
in  an  unconfined  aquifer.  Model  studies  are  de- 
scribed for  homogeneous  and  layered  aquifers 
using  finite  difference  numerical  solutions.  The 
flow  conditions  at  the  phreatic  surface  and  the 
approach  velocities  to  the  well  face  are  calculated 
and  compared  for  the  different  cases.  The  effect  of 
the  well  penetration  on  the  discharge  is  also  ob- 
served. The  adequacy  of  representing  a  layered 
aquifer  as  an  equivalent  anisotropic  aquifer  is  dis- 
cussed. (Author's  abstract) 
W87-07614 


NUMERICAL  SIMULATION  OF  CONFINED 
AQUIFERS:  DIRECT  CALCULATION  OF 
TRANSIENT  PARAMETERS  (SIMULATION 
NUMERIQUE  DU  COMPORTEMENT  D'UNE 
NAPPE  AQUIFERE  CAPTIVE:  ESTIMATION 
DIRECTE  DES  PROCESSUS  TRANSITOIRES), 
Centre  de  Recherches  Petrographiques  et  Geochi- 
miques,  Nancy  (France). 
M.  Danis,  and  M.  Quintard. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  32, 
No.  1,  p  105-111,  March  1987.  4  fig,  7  ref. 

Descriptors:  'Numerical  simulation,  'Confined 
aquifers,  'Groundwater  level,  Simulation, 
Aquifers,  Groundwater,  Numerical  analysis. 

The  classical  method  for  the  simulation  of  a  con- 
fined aquifer  consists  in  solving  the  transient  prob- 
lem from  initial  conditions.  In  this  paper  a  method 
is  described  which  calculates  directly  the  param- 
eters of  the  aquifer  at  a  given  time  if  the  evolution 
of  the  groundwater  level  is  known.  (Author's  ab- 
stract) 
W87-07618 


RESOURCE  IMPACT  EVALUATION  OF  IN- 
SITU  URANIUM  GROUNDWATER  RESTORA- 
TION, 

Texas   Univ.   at  Austin.   Center  for  Research   in 

Water  Resources. 

For  primary   bibliographic   entry  see   Field   5G 

W87-07659 


FATE  OF  WASTEWATER  CONSTITUENTS  IN 
SOIL  AND  GROUNDWATER:  NITROGEN 
AND  PHOSPHORUS, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07674 


FATE  OF  WASTEWATER  CONSTITUENTS  IN 
SOU.  AND  GROUNDWATER:  TRACE  ELE- 
MENTS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-07675 


FATE  OF  WASTEWATER  CONSTITUENTS  IN 
SOIL  AND  GROUNDWATER:  PATHOGENS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 


For  primary  bibliographic  entry  see  Field  5B. 
W87-07676 


FATE  OF  WASTEWATER  CONSTITUENTS  IN 
SOIL  AND  GROUNDWATER:  TRACE  ORGAN- 
ICS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-07677 


QUANTITATIVE  HYDROGEOLOGY: 

GROUNDWATER  HYDROLOGY  FOR  ENGI- 
NEERS, 

Ecole  Nationale  Superieure  des  Mines  de  Paris, 

Fontainebleau  (France). 

G.  de  Marsily. 

Academic  Press,  Inc.,  Orlando,  Florida.  1986.  440 

P- 

Descriptors:  'Geohydrology,  'Groundwater 
movement,  'Soil  water,  'Aquifers,  'Fluid  mechan- 
ics, Hydraulics,  Mathematical  studies,  Hydrologic 
cycle,  Darcy's  law,  Diffusion  coefficient,  Aquifer 
characteristics,  Heat  transfer,  Stochastic  process, 
Model  studies,  Flow  profiles,  Numerical  analysis. 

This  book  attempts  to  combine  two  separate 
themes:  a  description  of  one  of  the  links  in  the 
chain  of  the  water  cycle  inside  the  earth's  crust, 
i.e.,  the  subsurface  flow,  and  the  quantification  of 
the  various  types  of  this  flow,  obtained  by  applying 
the  principles  of  fluid  mechanics  in  porous  media. 
Topics  covered  are:  the  water  cycle;  rock  porosity 
and  fluid-solid  relations  in  porous  media;  basic 
concepts  in  hydraulics;  Darcy's  law;  integration  of 
the  elementary  equations,  the  diffusion  equation, 
and  consolidation;  aquifer  systems;  steady  state  so- 
lutions of  the  diffusion  equation;  transient  solutions 
of  the  diffusion  equation,  pumping  tests  and  meas- 
urements of  aquifer  properties;  multiphase  flow  of 
immiscible  fluids;  flow  of  miscible  fluids  (disper- 
sion, retention,  and  heat  transfer);  geostatistic  and 
stochastic  approach  in  hydrogeology;  and  numeri- 
cal solutions  of  the  flow  and  transport  equations. 
Appendices  present  formulas  for  estimating  the 
potential  evapotranspiration  and  descriptions  of 
the  commonly  used  physical  quantities.  An  exten- 
sive bibliography  and  index  are  included.  (Geiger- 
PTT) 
W87-07702 


GEOHYDROLOGIC  FACTORS  AND  CUR- 
RENT CONCEPTS  RELEVANT  TO  CHARAC- 
TERIZATION OF  A  POTENTIAL  NUCLEAR 
WASTE  REPOSITORY  SITE  IN  COLUMBIA 
RIVER  BASALT,  HANFORD  SITE,  WASHING- 
TON, 

Atomics  International  Div.,  Richland,  WA.  Rock- 
well Hanford  Operations. 

R.  E.  Gephart,  S.  M.  Price,  R.  L.  Jackson,  and  C. 
W.  Myers. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia,  22161,  as 
DE84014889.  Price  codes:  A02  in  paper  copy,  A01 
in  microfiche.  Report  No.  RHO-BW-SA-326-P, 
November  1983.  15  p,  4  fig,  20  ref.  DOE  Contract 
DE-AC06-77RL01030. 

Descriptors:  'Geohydrology,  'Groundwater 
movement,  'Nuclear  wastes,  'Waste  disposal, 
'Hanford,  'Washington,  'Columbia  River,  Basalt, 
Leakage,  Vertical  flow,  Path  of  pollutants. 

Geologic  features  are  identified  that  may  affect 
groundwater  movement  near  a  repository  located 
in  the  Columbia  River  Basalt  beneath  the  Hanford 
Site,  Washington  State.  These  include  pathways 
through  flow  interiors,  flow  contacts,  and  bedrock 
structural  discontinuities.  Four  concepts  are  con- 
sidered to  describe  groundwater  movement  in 
basalt.  These  are:  Concept  A  -  This  concept  illus- 
trates groundwater  moving  principally  within  het- 
erogeneous, permeable  flow  tops  separating  flow 
interiors  of  relatively  low  vertical  and  horizontal 
permeability;  Concept  B  -  This  concept  is  similar 
to  Concept  A  except  that  basalt  flows  are  crossed 
by  bedrock  structural  discontinuities  having  poten- 
tially larger  vertical  permeabilities  than  the  confin- 
ing  aquitards;    Concept   C   -   Represents   a   flow 


system  characterized  by  lateral  groundwatei 
movement  in  flow  tops  bounded  by  basalt  interior! 
of  relatively  high  leakage;  and  Concept  D  -  Thn 
concept  superimposes  bedrock  structural  discomi 
nuities  on  Concept  C.  Differences  between  con 
cepts  principally  focus  on  the  degree  of  vertica 
leakage  through  basalt  flow  interiors.  The  existini 
geohydrologic  data  base  is  preliminary  and  is  msuf 
ficient  to  conclusively  support  one  groundwater 
flow  concept  over  another.  However,  it  is  pro 
posed  that  available  data  tend  to  support  the  exist 
ence  of  distinct  groundwater-flow  systems  havinj 
relatively  low  vertical  leakage  under  low  hydrau 
lie-head  gradients  except  where  structural  disconti 
nuities  are  present.  A  number  of  geohydrologk 
characterization  activities  are  under  way  to  reduo 
the  present  uncertainty  regarding  potentia 
groundwater  pathways.  (Lantz-PTT) 
W87-07750 


ORGANIC  COMPLEXANT-ENHANCED  MO 
BILITY  OF  TOXIC  ELEMENTS  IN  LOW 
LEVEL  WASTES:  QUARTERLY  PROGRESS 
REPORT,  JANUARY-MARCH  1984, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA 
For  primary  bibliographic  entry  see  Field  5B. 

W87-07751 


COMPUTER  PROGRAM,  IN  FORTRAN  IV 
PLUS,  FOR  ONE-DIMENSIONAL  HEAT  ANI 
MOISTURE  MOVEMENT  IN  THE  GROUNI 
WITH  AND  WITHOUT  ANY  ARTIFICIA1 
HEAT  SINKS  OR  SOURCES, 
Tampere  Univ.  of  Technology  (Finland).  Therma 
Engineering  Lab. 
W.  Tarnawski. 

Available  from  the  National  Technical  Informatioi 
Service,  Springfield,  Virginia,  22161,  a 
DE84751465.  Price  codes:  A03  in  paper  copy,  AO 
in         microfiche.  Report         No.         UDf 

550.36:662.99:621.577,  1982.  38  p. 

Descriptors:  'Data  interpretation,  'Groundwate 
movement,  'Computer  programs,  'Flow  patterns 
'Model  studies,  Soil  water,  Temperature,  Mathe 
matical  models. 

This  program  solves  the  one  dimensional  heat  am 
moisture  flow  problem  in  unfrozen  and  partiall 
frozen  soils,  adjacent  to  a  cylindrical,  horizonta 
ground  heat  collector  of  a  heat  pump  unit.  Tw 
different  kinds  of  soils,  silt  and  sand,  are  taken  int 
consideration.  The  simple  ground  heat  pumi 
model  takes  into  account  Finnish  weather  condi 
tions,  heat  requirements  and  cooperation  with 
solar  collector.  The  model  includes  the  phas 
change  phenomenon,  and  heat  and  moisture  migra 
tion.  The  solution  of  the  mathematical  model  i 
based  on  a  finite  difference  formulation.  The  non 
linearity  of  the  problem  and  the  nature  of  initia 
and  boundary  conditions  of  the  third  kind  dictatei 
the  use  of  a  numerical  three-time  level  implici 
finite-difference  scheme  to  obtain  a  solution.  Thi 
scheme  is  unconditionally  stable  and  convergenl 
The  heat  and  flow  properties  of  soils  are  evaluate 
at  the  intermediate  time  level.  The  complication 
of  solving  a  set  of  nonlinear  algebraic  equations  a 
each  time  step  are  avoided.  The  coefficients  of  th 
set  of  simultaneous  equations  for  a  given  tim 
increment  form  a  tridiagonal  matrix.  For  this  typ 
of  matrix,  the  special  adaptation  of  the  Gaussia 
elimination  procedure  is  used.  This  method  is  ver 
efficient  and  suitable  for  automatic  computatior 
(Lantz-PTT) 
W87-07753 


GEOHYDROLOGY  OF  THE  DAKOTA  AQU1 
FER. 

National  Water  Well  Association,  Worthingtor 
OH. 

Proceedings  of  the  First  C.  V.  Theis  Conference 
on  Geohydrology,  October  5-6,  1982,  Lincoln,  Ne 
braska.  National  Water  Well  Association,  500  W 
Wilson  Bridge  Road,  Worthington,  OH.,  1984.  24 
p.  Edited  by  Donald  G.  Jorgensen,  and  Donald  C 
Signor. 

Descriptors:  'Groundwater  movement,  'Aquifers 
♦Dakota  Aquifer,  'Geohydrology,  'Alberta 
•North  Dakota,  'South  Dakota,  'Iowa,  'Nebras 
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a,  'Colorado,  'Kansas,  'Conferences,  Ground- 
water quality,  Dissolved  solids,  Hydrocarbons, 
Chemical   analysis,  Geothermal   studies,   Ground- 


lie  Dakota  aquifer  is  one  of  the  largest  aquifers  in 
lorth  America  and  extends  from  northern  Canada 
Ho  New  Mexico  in  the  United  States.  The  aquifer 
an  important  source  of  water  in  parts  of  Alberta, 
anada.  and  North  Dakota,  South  Dakota,  Iowa, 
[ebraska,  Colorado  and  Kansas  in  the  United 
Utes.  However,  the  aquifer  is  largely  undevel- 
ped.  Water  quality  varies  significantly  throughout 
le  aquifer.  Dissolved-solids  concentration  of  the 
rater  varies  from  less  than  1,000  to  more  than 
30,000  parts  per  million;  however,  most  of  the 
'ater  contains  less  than  10,000  parts  per  million  of 
issolved  solids.  The  aquifer  also  contains  hydro- 
irbons  and  is  an  important  geothermal  source, 
he  geologic  framework  of  the  aquifer  is  complex 
id  only  partly  defined.  The  geohydrologic  cycle 
f  the  aquifer  includes  extensive  vertical  leakage 
ito  and  out  of  the  aquifer  and  extensive  discharge 
xgely  by  flowing  wells  and  cross-formational 
ow.  Aquifer  definition  is  incomplete  and  contro- 
srsial.  Papers  discussing  geologic  framework,  aq- 
fer  naming,  aquifer  development,  hydrodynamics 
id  petroleum  accumulation,  aquifer  analyses,  geo- 
lermal  assessment,  hydrochemistry,  and  water  use 
•e  included  in  the  proceedings.  (See  also  W87- 
nSb  thru  W87-07781)  (Author's  abstract) 
'87-07755 


VERVIEW  OF  THE  CRETACEOUS  IN  AL- 
ERTA, 

lberta  Dept.  of  Environment,  Edmonton. 
I  W.  Prosser. 

ft  Geohydrology  of  the  Dakota  Aquifer,  Pro- 
:edings  of  the  First  C.V.  Theis  Conference  on 
eohydrology,  October  5-6,  1982,  Lincoln  Ne- 
■aska.  National  Well  Association,  500  W.  Wilson 
ridge  Road,  Worthington,  OH.,  1984.  p  11-13,  2 
5,  3  ref. 

escriptors:  'Dakota  Aquifer,  'Alberta,  'Creta- 
»us  strata,  'Aquifers,  Geohydrology,  Oil,  Salini- 
,  Geology. 

i  Alberta,  Canada,  the  Dakota  equivalents  are 
Dwer  Cretaceous  strata  of  the  Blairmore  group  in 
e  mountains  and  foothills,  the  Mannville  group  in 
e  southern  and  central  plains  and  the  Grand 
apids  and  McMurray  formations  in  the  northeast, 
hese  strata  are  generally  oil  and  gas  bearing  zones 
ith  highly  saline  formation  waters  although  some 
sh  waters  occur  near  the  outcrop  in  the  north- 
st  part  of  the  province.  Throughout  west  and 
mtral  Alberta  the  Upper  Cretaceous  strata  are 
so  oil  and  gas  bearing  while  overlying  Creta- 
ous  and  Tertiary  sandstones  are  the  principle 
luifers.  The  geology,  oil,  gas  in  cretaceous  strata, 
id  groundwater  in  cretaceous  strata,  and  informa- 
>n  service  and  resource  management  concerning 
retaceous  strata  in  Alberta  are  discussed  in  this 
iper.  (See  also  W87-07755)  (Author's  abstract) 
'87-07756 


AKOTA  AQUIFER  SYSTEM  IN  THE  PROV- 
JCE  OF  MANITOBA, 

anitoba  Dept.  of  Natural  Resources,  Winnipeg. 
'ater  Resources  Branch. 
.  Rutulis. 

K  Geohydrology  of  the  Dakota  Aquifer,  Pro- 
edings  of  the  First  C.V.  Theis  Conference  on 
eohydrology,  October  5-6,  1982,  Lincoln  Ne- 
aska.  National  Well  Association,  500  W.  Wilson 
ridge  Road,  Worthington,  OH.,  1984.  p  14-21.  7 
5,  13  ref. 

escriptors:  'Dakota  Aquifer,  'Groundwater 
lality,  'Geohydrology,  'Aquifer  systems,  'Mani- 
ba,  'Aquifers,  'Swan  River,  Carbonate  rocks, 
lales,  Potable  water,  Mineralization. 

lie  Dakota  aquifer  system  correlates  with  the 
swer  Cretaceous  Swan  River  formation  in  Mani- 
ba.  The  Swan  River  formation  occupies  a  trian- 
uar  area  extending  some  250  km  (150  miles)  east 
id  500  km  (300  miles)  north  of  the  southwest 
•rner  of  the  province.  Some  fairly  extensive  non- 
position  areas  exist  in  the  southern  half  of  the 


triangle.  The  Swan  River  formation  is  overlain  by 
Cretaceous  shales  and  is  underlain  by  Jurassic 
shales  in  the  southern  part  and  by  Devonian  car- 
bonate rocks  in  the  northern  part.  The  thickness  of 
the  formation  ranges  from  zero  to  more  than  100  m 
(330  feet).  The  transmissivity  of  the  Swan  River 
sandstone  aquifers  generally  is  low.  Even  in  the 
thickest  and  coarsest  aquifers  it  rarely  exceeds  100 
cq  mi/d  (7,000  I.G.P.D./ft).  In  most  of  the  Swan 
River  aquifer  system  water  is  highly  mineralized. 
Potable  water  is  found  only  in  the  northern  part  of 
the  aquifer  system  where  local  fresh  water  flow 
systems  dominate  over  the  highly  mineralized  re- 
gional flow  system.  The  main  uses  of  water  from 
the  Swan  River  aquifers  are  for  domestic,  farm  and 
municipal  requirements.  It  is  not  likely  that  the 
usage  will  change  significantly  in  the  future.  The 
aquifers  are  adequately  protected  from  over-devel- 
opment and  pollution  by  existing  legislation. 
(Lantz-PTT) 
W87-07757 


GEOLOGY  AND  HYDROLOGY  OF  THE 
INYAN  KARA  FORMATION  (LOWER  CRETA- 
CEOUS), NORTH  DAKOTA, 

Shell  Oil  Co.,  Houston,  TX. 

For  primary  bibliographic  entry  see  Field  8E. 

W87-07758 


GEOHYDROLOGY  AND  HYDROCHEMISTRY 
OF  AQUIFERS  IN  CRETACEOUS  ROCKS, 
MINNESOTA, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

H.  W.  Anderson,  and  J.  F.  Ruhl. 
IN:  Geohydrology  of  the  Dakota  Aquifer,  Pro- 
ceedings of  the  First  C.V.  Theis  Conference  on 
Geohydrology,  October  5-6,  1982,  Lincoln  Ne- 
braska. National  Well  Association,  500  W.  Wilson 
Bridge  Road,  Worthington,  OH.,  1984.  p  27-37,  8 
fig,  1  tab,  15  ref. 

Descriptors:  'Dakota  Aquifer,  'Geochemistry, 
'Groundwater  quality,  'Groundwater  yield, 
'Aquifers,  'Geohydrology,  'Chemical  analysis, 
'Minnesota,  Geology,  Cretaceous  rocks,  Rocks, 
Recharge,  Infiltration,  Dissolved  solids,  Bicarbon- 
ates,  Mineralization. 

Aquifers  in  Cretaceous-age  rocks  in  Minnesota  inl- 
cude  the  Dakota  formation,  the  Greenhorn  lime- 
stone of  the  Colorado  group,  the  Codell  sandstone 
member  of  the  Carlile  shale  of  the  Colorado  group, 
the  Windrow  formation  and  the  Coleraine  forma- 
tion. In  most  areas,  the  aquifers  are  interbedded 
with  confining  beds  of  shale.  Recharge  to  these 
aquifers  is  mainly  from  precipitation  that  infiltrates 
the  land  surface  and  percolates  through  overlying 
drift  and  shale  of  Cretaceous  age.  Some  water  in 
the  aquifers  flows  into  Minnesota  from  North  and 
South  Dakota.  Water  in  the  aquifers  is  generally 
confined.  Discharge  is  into  the  major  rivers,  in- 
cluding the  Red  River  of  the  north  and  the  Minne- 
sota River.  Dissolved-solids  concentrations  in 
groundwater,  in  milligrams/liter  (mg/L),  are  gen- 
erally about  2,000  in  the  northwest,  1,000  in  the 
southwest  and  along  the  western  border,  and  500 
in  central  and  eastern  Minnesota.  Water  in  most  of 
the  14  principal  aquifers  in  Minnesota  generally  is 
of  the  calcium  bicarbonate  type.  However,  sodium 
chloride-type  water  is  common  in  the  aquifers  in 
the  northwest  and  calcium  sulfate-or  sodium  sul- 
fate-type  water  is  common  in  the  southwest  where 
the  Dakota  formation  is  present.  Mixed-ion  water 
types  are  common  throughout  southwest  Minneso- 
ta and  along  the  western  border,  partly  becuase  of 
the  inflow  of  highly  mineralized  water  from  the 
aquifers  in  North  and  South  Dakota.  Yields  from 
wells  in  the  aquifers  are  generally  insufficient  for 
municipal  and  industrial  supplies,  but  are  sufficient 
for  domestic  and  stock  supplies.  High  concentra- 
tions of  dissolved  solids  and  boron  limit  use  of  the 
water  for  irrigation.  (See  also  W87-07755)  (Au- 
thor's abstract) 
W87-07759 


OVERVIEW  OF  SOUTH  DAKOTA'S  DAKOTA 
AQUIFER, 

South  Dakota  State  Geological  Survey,  Vermil- 
lion. 


Groundwater — Group  2F 

R.  A.  Schoon. 

IN:  Geohydrology  of  the  Dakota  Aquifer,  Pro- 
ceedings of  the  First  C.V.  Theis  Conference  on 
Geohydrology,  October  5-6,  1982,  Lincoln  Ne- 
braska. National  Well  Association,  500  W.  Wilson 
Bridge  Road,  Worthington,  OH.,  1984.  p  38-40,  2 
fig,  7  ref. 

Descriptors:  'Dakota  Aquifers,  'Aquifers,  'South 
Dakota,  'Groundwater  recharge,  Oil,  Hydrocar- 
bons, Geohydrology. 

The  aquifer  in  the  Dakota  formation  that  receives 
most  of  its  recharge  from  Paleozoic  rocks  is  the 
most  important  aquifer  in  the  state  of  South 
Dakota.  Because  of  this  fact,  agencies  of  the  state 
closely  monitor  the  development  of  this  aquifer. 
There  are  no  known  oil  or  gas  accumulations  in 
South  Dakota  in  the  Dakota  formation  that  are  of 
commercial  importance.  A  rather  large  area  exists 
in  the  central  part  of  the  state  where  dry  gas  is 
produced  from  flowing  wells  that  tap  the  Dakota 
formation.  Near  Ardmore,  South  Dakota,  in  the 
southern  hills  a  small,  shut-in  gas  field  does  exist. 
The  trapping  mechanism  appears  to  be  a  Newcas- 
tle tongue  crossing  over  the  nose  of  the  Chilsoin 
anticline.  Little  is  known  of  the  physical  properties 
of  the  rocks  in  the  Dakota  formation  and  the  Inyan 
Kara  group.  Few  coring  attempts  have  been  made 
and  few  of  these  attempts  have  been  successful. 
Thus  core  analyses  are  not  available.  The  sources 
of  recharge  are  discussed  here,  as  well  as  the  effect 
these  recharges  may  have  on  the  aquifer.  (See  also 
W87-07755)  (Author's  abstract) 
W87-07760 


DAKOTA  AQUIFER  SYSTEM  IN  THE  STATE 
OF  COLORADO, 

Colorado  Geological  Survey,  Denver. 
R.  H.  Pearl. 

IN:  Geohydrology  of  the  Dakota  Aquifer,  Pro- 
ceedings of  the  First  C.V.  Theis  Conference  on 
Geohydrology,  October  5-6,  1982,  Lincoln  Ne- 
braska. National  Well  Association,  500  W.  Wilson 
Bridge  Road,  Worthington,  OH.,  1984.  p  41-47,  2 
fig,  2  tab,  58  ref. 

Descriptors:  'Dakota  Aquifer,  'Colorado,  'Aqui- 
fer systems,  'Groundwater,  Geohydrology,  Sand- 
stones, Shale,  Groundwater  movement,  Hydrocar- 
bons, Geothermal  studies,  Coal,  Aquifers. 

The  Dakota  aquifer,  part  of  the  Dakota  group,  in 
Colorado  consists  of  all  rocks  found  between  the 
underlying  Morrison  formation  and  the  overlying 
Graneros  shale.  It  is  present  throughout  most  of 
Colorado  and  contains  commercial  quantities  of 
hydrocarbon,  geothermal,  coal  and  water  re- 
sources. The  Dakota  group,  of  early  Cretaceous 
age,  is  a  complex  assemblage  of  sandstone,  shales 
and  mudstones  deposited  in  delta  systems  of  the 
southward  advancing  Skull  Creek  seaway.  The 
unit  ranges  in  thickness  from  less  than  100  feet  (30 
m)  in  the  southwest  part  of  Colorado  to  more  than 
500  feet  (152  m)  in  the  northeast  part  of  the  state. 
Through  1980  approximately  399  million  barrels  of 
oil  and  1.2  billion  mcf  of  natural  gas  have  been 
produced  from  the  Dakota  group.  Most  of  this 
amount  has  come  from  the  Denver  Basin.  Approxi- 
mately 30%  of  the  hydrothermal  systems  found  in 
the  mountainous  parts  of  the  state  are  associated 
with  the  Dakota  group.  The  largest  hydrothermal 
resource  associated  with  the  Dakota  group  in  Col- 
orado is  found  in  the  Canon  City  embayment  of 
south  central  Colorado.  The  Dakota  group  does 
not  contain  large  quantities  of  commercial  grade 
coal  deposits.  The  only  producing  field  in  the  state 
producing  coal  from  the  Dakota  group  is  the 
Nucla-Naturita  field  of  southwest  Colorado.  Lo- 
cally, the  Dakota  aquifer  is  an  important  source  of 
groundwater  to  wells.  While  the  Dakota  aquifer 
normally  does  not  yield  large  quantities  of  water, 
in  southeastern  Colorado  quantities  of  water  suffi- 
cient for  irrigation  purposes  are  obtained  from  the 
Dakota  aquifer.  (See  also  W87-07755)  (Author's 
abstract) 
W87-07761 


OVERVIEW  OF  DAKOTA  AQUIFER  SYSTEM 
IN  NEBRASKA, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 
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Field  2— WATER  CYCLE 


Group  2F — Groundwater 

Div. 

M.  J.  Ellis. 

IN:  Geohydrology  of  the  Dakota  Aquifer,  Pro- 
ceedings of  the  First  C.V.  Theis  Conference  on 
Geohydrology,  October  5-6,  1982,  Lincoln  Ne- 
braska. National  Well  Association,  500  W.  Wilson 
Bridge  Road,  Worthington,  OH.,  1984.  p  48-55,  6 
fig,  17  ref. 

Descriptors:  'Aquifer  systems,  'Nebraska, 
•Dakota  Aquifer,  Geohydrology,  Oil,  Hydrocar- 
bons, Cretaceous  rocks. 

The  Dakota  aquifer  system  in  Nebraska  is  defined 
as  those  beds  occurring  in  the  stratigraphic  interval 
between  the  base  of  the  Cretaceous  system  and  the 
top  of  the  first  major  sandstone  below  the  Creta- 
ceous Greenhorn  limestone.  This  aquifer  system, 
which  crops  out  along  its  eastern  margin  and  lies  at 
depths  of  more  than  7,000  feet  (2,134  m)  in  western 
Nebraska,  underlies  about  94%  of  the  state.  Utiliza- 
tion of  the  aquifer  system  is  limited  to  two  areas.  In 
the  southern  part  of  the  Nebraska  panhandle,  oil 
and  natural  gas  are  produced  from  sandy  zones  in 
the  upper  part  of  the  Dakota  aquifer  system.  In  the 
eastern  and  northeastern  parts  of  the  state,  the 
aquifer  system  is  a  source  of  water  for  domestic, 
stock,  municipal  and  irrigation  uses.  (See  also  W87- 
07755)  (Author's  abstract) 
W87-07762 


AVAILABILITY  AND  QUALITY  OF  WATER 
FROM  THE  DAKOTA  AQUIFER,  NORTH- 
WEST IOWA, 

M.  R.  Burkart. 

IN:  Geohydrology  of  the  Dakota  Aquifer,  Pro- 
ceedings of  the  First  C.V.  Theis  Conference  on 
Geohydrology,  October  5-6,  1982,  Lincoln  Ne- 
braska. National  Well  Association,  500  W.  Wilson 
Bridge  Road,  Worthington,  OH.,  1984.  p  56-57,  3 
fig- 
Descriptors:  'Aquifers,  'Dakota  Aquifer,  'Iowa, 
'Groundwater  quality,  Groundwater  potential, 
Groundwater  movement,  Permeability  coefficient, 
Pumping  tests,  Sulfates,  Chemical  analysis,  Water 
yield. 

The  Dakota  aquifer  is  the  most  extensive  source  of 
quantities  of  groundwater  in  northwestern  Iowa. 
Lateral  movement  of  water  through  the  aquifer  is 
from  the  north-central  part  of  the  area  to  the 
south,  southwest  and  east.  The  aquifer  is  under 
water  table  conditions  in  the  extreme  southwestern 
part  of  the  study  area  near  the  Big  Sioux  and 
Missouri  rivers.  Water  recharges  the  aquifer 
throughout  the  study  are  through  overlying  con- 
fining units.  The  results  of  pumping  tests  in  the 
study  area  indicate  the  hydraulic  conductivity  of 
the  Dakota  aquifer  ranges  from  37  to  50  ft/day. 
For  purposes  of  estimating  potential  yield  through- 
out the  aquifer,  40  ft/day  was  multiplied  by  the 
cumulative  thickness  of  sandstone  comprising  the 
aquifer.  The  resulting  transmissivity  determination 
was  used  to  estimate  the  potential  yield  of  the 
aquifer.  Estimated  potential  yields  to  wells  com- 
pleted in  the  Dakota  aquifer  exceed  250  gal/min 
throughout  much  of  the  study  area.  The  estimates 
were  made  assuming  only  20  ft  of  drawdown  in 
pumping  wells.  Production  of  greater  quantities  of 
water  is  possible  if  more  than  20  ft  of  drawdown  is 
acceptable.  The  quality  of  water  from  the  Dakota 
is  typically  a  calcium-magnesium  sulfate  type.  Sul- 
fate and  dissolved  solids  are  most  abundant  in  the 
recharge  areas.  Sulfate  concentrations  commonly 
exceed  1,000  mg/L  and  dissolved  solids  exceed 
2,000  mg/L  in  these  areas.  However,  sulfate  con- 
tent is  less  than  250  mg/L  in  much  of  the  area  with 
lower  hydraulic  heads.  Evidence,  which  includes 
observed  hydrogen  sulfide  gas  and  pyrite  nodules, 
indicates  that  the  sulfate  may  be  undergoing  bio- 
chemical reduction  within  the  aquifer.  (See  also 
W87-07755)  (Lantz-PTT) 
W87-07763 


OVERVIEW     OF     DAKOTA      AQUIFER      IN 

KANSAS, 

Geological    Survey,    Lawrence,    KS.    Water    Re- 
sources Div. 
H.  E.  McGovern. 
IN:  Geohydrology  of  the  Dakota  Aquifer,  Pro- 


ceedings of  the  First  C.V.  Theis  Conference  on 
Geohydrology,  October  5-6,  1982,  Lincoln  Ne- 
braska. National  Well  Association,  500  W.  Wilson 
Bridge  Road,  Worthington,  OH.,  1984.  p  58-61,  6 
fig,  4  ref. 

Descriptors:  'Aquifers,  'Groundwater  movement, 
•Dakota  Aquifer,  'Kansas,  Geohydrology,  Sand- 
stones, Shales,  Siltstone,  Salinity. 

The  Dakota  aquifer  occurs  within  Lower  Creta- 
ceous rocks  in  the  western  two-thirds  of  Kansas. 
These  rocks  are  composed  of  shale,  siltstone  and 
mudstone  with  interbedded  and  lenticular  sand- 
stone. Although  the  sandstones  occur  as  separate 
units,  hydrologic  data  indicate  that  there  is  suffi- 
cient interconnection  for  water  movement.  A  large 
part  of  the  aquifer  is  overlain  by  fine-grained 
marine  deposits  that  retard  movement,  but  some 
parts  are  overlain  by  alluvial  deposits  that  transmit 
large  amounts  of  recharge.  Depth  to  the  Dakota 
aquifer  ranges  from  2,600  feet  in  northwestern 
Kansas  to  less  than  200  feet  in  the  eastern  part  of 
the  area  and  the  maximum  thickness  is  about  500  to 
600  feet.  Thicknesses  of  sandstone  in  the  aquifer 
commonly  are  less  than  100  feet  in  the  eastern  part 
and  from  200  to  300  feet  in  the  western  part.  Well 
yields  differ  greatly  from  one  location  to  another 
and  from  one  sandstone  unit  to  another  at  the  same 
location.  Yields  range  from  a  few  hundred  to  1,000 
gallons  per  minute  in  relation  to  the  extent  and 
thickness  of  sand,  the  degree  of  cementation  and 
the  interconnection  of  sand  units.  Generally,  water 
in  the  norhtern  part  of  the  aquifer  is  a  sodium- 
chloride  type  and  in  the  southern  and  eastern  parts 
it  is  a  calcium-bicarbonate  type.  (See  also  W87- 
07755)  (Author's  abstract) 
W87-07764 


DAKOTA  AQUIFER  SYSTEM  IN  NEW 
MEXICO, 

New  Mexico  Bureau  of  Mines  and  Mineral  Re- 
sources, Socorro. 
W.  J.  Stone. 

IN:  Geohydrology  of  the  Dakota  Aquifer,  Pro- 
ceedings of  the  First  C.V.  Theis  Conference  on 
Geohydrology,  October  5-6,  1982,  Lincoln  Ne- 
braska. National  Well  Association,  500  W.  Wilson 
Bridge  Road,  Worthington,  OH.,  1984.  p  62-68,  8 
fig,  30  ref. 

Descriptors:  'Dakota  Aquifer,  'New  Mexico, 
'Aquifer  systems,  Geohydrology,  Sandstones, 
Aquifers,  Transmissivity,  Groundwater  potential, 
Groundwater  quality. 

The  Dakota  aquifer  occurs  in  two  major  areas  of 
New  Mexico:  the  San  Juan  Basin  in  the  northwest 
and  the  Raton  Basin/Great  Plains  area  in  the 
northeast.  In  the  San  Juan  Basin,  the  Dakota  sand- 
stone is  generally  the  only  unit  in  the  aquifer.  In 
the  Raton  Basin/Great  Plains  area,  the  aquifer  also 
includes  three  formations:  the  Tucumcari  shale,  the 
Mesa  Rica  sandstone  and  the  Pajarito  shale,  in 
ascending  order.  The  Tucumcari  and  Pajarito  are 
coastal  shales,  whereas,  the  Mesa  Rica  is  an  alluvi- 
al/coastal conglomerate  and  sandstone  complex.  In 
both  areas  the  Dakota  sandstone  consists  of  a 
lower  alluvial  sandstone  unit  and  an  upper  coastal 
marine  sandstone  unit.  Other  characteristics  of  the 
aquifer  can  be  generalized  for  both  areas.  Water  is 
confined  by  the  presence  of  overlying  shale. 
Thickness  averages  approxynately  200  feet.  Depth 
ranges  from  0  to  5,000  feet  or  more.  Transmisivity 
is  generally  <  50  sq  ft/day.  Specific  conductance 
ranges  from  <  2,000  micromhos  in  and  near  re- 
charge areas  to  as  much  as  10,000  micromhos  or 
greater  where  the  aquifer  lies  at  great  depth.  The 
aquifer  provides  satisfactory  stock,  domestic,  mine 
(San  Juan  Basin  only),  and  small  municipal  (Raton 
Basin/Great  Plains  area  only)  supplies.  In  the  San 
Juan  Basin,  dewatering  of  the  underlying  Morrison 
formation  for  uranium  mining  has  reduced  heads  in 
that  aquifer  allowing  poorer  quality  Dakota  water 
to  enter.  Designation  of  the  San  Juan  Basin  as  a 
declared  underground  water  basin  by  the  New 
Mexico  State  Engineer  provides  for  strict  manage- 
ment of  these  and  other  water  resources  in  the 
basin.  The  level  of  energy-resource-development 
activity  in  the  Raton  Basin/  Great  Plains  area  is 
not  likely  to  rival  that  in  the  San  Juan  Basin  and 
water  resource  impact  should  be  minimal  there. 
(See  also  W87-07755)  (Author's  abstract) 
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REGIONAL  STUDY  OF  THE  DAKOTA  AQUI- 
FER (DARTON'S  DAKOTA  REVISITED), 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

J.  O.  Helgesen,  D.  G.  Jorgensen,  R.  B.  Leonard, 
and  D.  C.  Signor. 

IN:  Geohydrology  of  the  Dakota  Aquifer,  Pro- 
ceedings of  the  First  C.V.  Theis  Conference  on 
Geohydrology,  October  5-6,  1982,  Lincoln  Ne- 
braska. National  Well  Association,  500  W.  Wilson 
Bridge  Road,  Worthington,  OH.,  1984.  p  69-73,  6 
fig,  14  ref. 

Descriptors:  'Dakota  Aquifer,  'Aquifers,  'Aquifer 
systems,  Hydrologic  studies,  Hydraulic  head, 
Groundwater  recharge,  Geochemistry. 

The  Dakota  aquifer  is  an  important  resource  to  the 
midwestern  United  States.  Early  work  contributed 
significantly  to  the  understanding  of  the  hydrology 
of  the  system.  The  availability  of  subsequent  data 
has  led  to  some  modifications  of  original  concepts 
of  the  system.  Previous  investigations  of  the 
Dakota  aquifer  in  several  areas  provide  a  valuable 
basis  for  current  efforts  in  defining  regional  hy- 
drology of  the  system.  Questions  remain  with 
regard  to  the  significance  of  hydraulic-head  distri- 
butions, flow  patterns,  rates  and  distribution  of 
recharge  and  discharge,  geochemical  processes, 
and  water-quality  variations.  The  CM  RASA  is 
addressing  such  questions  and  considers  their  an- 
swers as  being  basic  to  the  development  and  man- 
agement of  the  Dakota  aquifer  system.  (See  also 
W87-07755)  (Lantz-PTT) 
W87-07766 


EVOLUTION  OF  FORMATION  FLUIDS  IN 
THE  'J'  SANDSTONE,  DENVER  BASIN,  COLO- 
RADO, 

Exxon  Co.  USA,  Houston,  TX.  East  Central  Ex- 
poration  Div. 
J.  D.  Ottmann. 

IN:  Geohydrology  of  the  Dakota  Aquifer,  Pro- 
ceedings of  the  First  C.V.  Theis  Conference  on 
Geohydrology,  October  5-6,  1982,  Lincoln  Ne- 
braska. National  Well  Association,  500  W.  Wilson 
Bridge  Road,  Worthington,  OH.,  1984.  p  77-91,  19 
fig,  1  tab,  16  ref. 

Descriptors:  'Petroleum  reservoirs,  'Oilfields, 
'Dakota  Aquifer,  'Hydrodynamics,  'Sandstones, 
'Denver  Basin,  'Colorado,  'Groundwater  move- 
ment, Geohydrology,  Hydrocarbons,  Flow  pat- 
terns, Hydrostatic  pressure. 

Hydrodynamic  flow  is  a  major  factor  in  the  en- 
trapment of  petroleum  in  the  cretaceous  'J'  sand- 
stone of  the  Denver  Basin.  A  distinct  fluid  poten- 
tial minimum  with  two  closed  lows  trends  north- 
east across  the  geographic  center  of  the  basin.  The 
down-dip  flow  of  water  toward  these  lows  has 
enhanced  the  holding  capacities  of  oil  traps  on  the 
eastern  and  southeastern  flanks  of  the  basin  and 
made  possible  gas  entrapment  at  the  Wattenburg 
field  in  the  basin  deep.  The  present  regime  of 
down-dip  flow  in  the  'J'  sandstone  resulted  from 
subhydrostatic  pressures  created  by  regional  Plio- 
cene uplift  and  erosion  of  approximately  600  m  of 
sediment  from  the  central  area  of  the  basin.  Subhy- 
drostatic pressures  developed  as  a  result  of  cool- 
ing, which  contracted  the  fluids  more  than  the 
pore  volumes  and  elastic  expansion  of  the  pores 
that  exceeded  that  of  the  water  in  them.  Present 
hydrodynamic  conditions,  however,  do  not  ade- 
quately explain  the  unusually  low  formation  water 
salinities  throughout  the  'J'  sandstone.  Artesian 
flow  from  the  rising  Front  Range  during  the 
Eocene  may  have  flushed  the  'J',  removing  previ- 
ously in-place  hydrocarbons  and  replacing  most  of 
the  connate  water  with  meteoric  water,  under  con- 
ditions similar  to  those  occurring  east  of  the  Black 
Hills  today.  The  Denver  Basin  has  experienced 
three  distinct  hydrodynamic  states  -  presumed  cen- 
trifugal flow  during  subsidence,  artesian  flow 
during  early  uplift  and  the  present  centripetal  flow 
during  unloading.  Recognition  and  evaluation  of 
these  conditions  are  essential  to  the  explorationist 
searching  for  subtle  traps,  particularly  in  the 
Rocky  Mountain  region.  (See  also  W87-07755) 
(Author's  abstract) 
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VDRODYNAMICS     OF     THE     WILLISTON 
\SIN  IN  THE  NORTHERN  GREAT  PLAINS, 

eological   Survey,   Lakewood,   CO.   Water   Re- 

urces  Div. 

jr  primary  bibliographic  entry  see  Field  8E. 
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YDROGEOLOGY  OF  THE  DAKOTA  AQUI- 
ER  SYSTEM,  WILLISTON  BASIN,  NORTH 
AKOTA, 

lell  Oil  Co.,  Houston,  TX. 

D.  Butler. 

I:  Geohydrology  of  the  Dakota  Aquifer,  Pro- 
edmgs  of  the  First  C.V.  Theis  Conference  on 
eohydrology,  October  5-6,  1982,  Lincoln  Ne- 
aska.  National  Well  Association,  500  W.  Wilson 
idge  Road,  Worthington,  OH.,  1984.  p  99-108, 

fig,  12ref. 

escriptors:  'Geohydrology,  'Dakota  Aquifer, 
Villiston  Basin,  'North  Dakota,  'Model  studies, 
}roundwater  movement,  Sandstones,  Hydrologic 
ocesses,  Porosity,  Permeability  coefficient,  Flow 
ofiles.  Transmissivity,  Leakage,  Dissolved  solids, 
ydrodynamics. 

Je  Dakota  group  (Lower  Cretaceous),  which 
eludes  the  Inyan  Kara  and  Newcastle  formations, 
is  studied  in  detail  as  part  of  a  regional  hydro- 
ologic  investigation  of  Jurassic,  Cretaceous,  and 
jrtiary  rocks  in  the  Williston  Basin.  The  Dakota 
oup  includes  regional  water-bearing  sandstones 
at  form  the  Dakota  aquifer  system.  The  aquifer 
stem  is  100  to  480  feet  (30  to  146  m)  thick  and 
:curs  at  depths  of  200  to  6,200  feet  (60  to  1,890 
).  Analysis  of  wireline  logs  was  the  basis  for 
irrelating  stratigraphy  and  determining  lithology, 
•ucture,  thickness,  depositional  patterns,  forma- 
>n  factor,  porosity,  and  permeability.  A  three- 
mensional,  digital  flow  model  was  constructed 
jm  hydraulic  data  on  the  Madison,  Dakota,  and 
>x  Hills  aquifer  systems  to  test  the  conceptual 
ode]  of  regional  flow.  Groundwater  flow  in  the 
akota  aquifer  is  north-easterly  across  North 
akota.  Flow  patterns  are  controlled  by:  (1)  distri- 
ition  of  transmissivity  in  the  various  depositional 
tries  (deltaic,  marine-margin,  and  marine);  (2) 
ikage  from  underlying  Paleozoic  rocks;  and  (3) 
ikage  to  overlying  Cretaceous  shale  in  eastern 
orth  Dakota.  Aquifer  hydraulic  conductivity 
nges  from  20  to  130  ft/d  (6  to  40  m/d),  transmis- 
rrty  from  200  to  77,000  sq  ft/d  (20  to  715  sq  m/ 
,  and  vertical  hydraulic  conductivity  of  confin- 
%  layers  from  8  times  10  to  the  the  minus  8th  to  9 
lies  10  to  the  minus  11th  ft/sec  (2.4  times  10  to 
e  minus  8th  to  2.7  times  10  to  the  minus  Uth  m/ 
Geochemical  trends  in  dissolved  solids  and 
ajor  ions  reflect  the  general  flow  pattern  and 
eas  of  leakage.  Insight  to  the  hydrodynamic  op- 
ation  of  the  regional-flow  system  was  obtained 
am  integration  of  geologic,  geochemical,  and  hy- 
ologic  data  into  the  digital  flow  model.  The 
idy  demonstrated  that  a  model  could  adequately 
nulate  three-dimensional  flow  in  the  Dakota  aq- 
fer  system  and  leakage  between  vertically  adja- 
nt  aquifer  systems  and  confining  layers.  (See  also 
'87-07755)  (Author's  abstract) 
'87-07769 


EAKAGE  AND  FRACTURE  PERMEABILITY 
»  THE  CRETACEOUS  SHALES  CONFINING 
HE  DAKOTA  AQUIFER  IN  SOUTH  DAKOTA, 

eological  Survey,  Reston,  VA.  Water  Resources 
iv. 

E.  Neuzil,  J.  D.  Bredehoeft,  and  R.  G.  Wolff. 
i:  Geohydrology  of  the  Dakota  Aquifer,  Pro- 
«dings  of  the  First  C.V.  Theis  Conference  on 
eohydrology,  October  5-6,  1982,  Lincoln  Ne- 
aska.  National  Well  Association,  500  W.  Wilson 
ridge  Road,  Worthington,  OH.,  1984.  p  113-120, 
fig,  22  ref. 

escriptors:  'Dakota  Aquifer,  'Leakage,  *Geo- 
gic  fractures,  'Permeability  coefficient,  'Shales, 
jroundwater  movement,  'Dakota  Aquifer, 
South  Dakota,  Aquifers,  Transmissivity,  Geohy- 
rology. 


Numerical  simulations  of  the  virgin  groundwater 
flow  in  the  aquifer  system  in  South  Dakota  have 
provided  pre-development  rates  of  leakage 
through  the  beds  confining  the  Dakota  aquifer.  For 
the  rates  determinined,  the  necessary  vertical  hy- 
draulic conductivities  of  the  Cretaceous  shale  units 
are  one  to  three  orders  of  magnitude  larger  than 
the  measured  shale  hydraulic  conductivity.  The 
low  intergranular  conductivity  in  the  shale  was 
apparently  being  bypassed  regionally.  It  is  hypoth- 
esized that  the  leakage  occurred  via  fractures  ex- 
tending through  the  shales.  Assuming  the  existence 
of  discrete  transmissive  fractures,  a  simple  parallel 
plate  fracture  model  provides  the  approximate  re- 
lation between  fracture  size  and  density,  which 
explains  the  larger  regional  hydraulic  conductiv- 
ities. The  likely  average  spacing  between  such 
fractures  is  on  the  order  of  100  or  1,000  m.  (See 
also  W87-07755)  (Author's  abstract) 
W87-07770 


POSSIBLE  RELATION  BETWEEN  LINEA- 
MENTS AND  LEAKAGE  THROUGH  CONFIN- 
ING LAYERS  IN  SOUTH  DAKOTA, 

Colorado  School  of  Mines,  Golden. 
K.  E.  Kolm,  and  K.  D.  Peter. 
IN:  Geohydrology  of  the  Dakota  Aquifer,  Pro- 
ceedings of  the  First  C.V.  Theis  Conference  on 
Geohydrology,  October  5-6,  1982,  Lincoln  Ne- 
braska. National  Well  Association,  500  W.  Wilson 
Bridge  Road,  Worthington,  OH.,  1984.  p  121-134, 
12  fig,  4  tab,  19  ref. 

Descriptors:  'Dakota  Aquifer,  'Lineaments, 
'Leakage,  'South  Dakota,  'Confining  beds, 
'Groundwater  movement,  'Cheyenne  River, 
'White  River,  'Bad  River,  'Kimball  Creek,  'Geo- 
hydrology, Vertical  flow,  Aquifers. 

Lineaments  are  present  in  western  South  Dakota  as 
linear  segments  of  trunk  streams  and  tributaries, 
soil  and  vegetation  tonal  anomalies  and  topograph- 
ic or  drainage  offsets.  Because  of  evidence  for 
paleotectonic  activity  associated  with  certain  linea- 
ments, these  appear  to  represent  surface  expres- 
sions of  major  basement  discontinuities.  Crustal 
movements  along  these  discontinuities  apparently 
affected  depositional  patterns  discontinuously 
through  the  past  600  million  years.  Accordingly, 
permeability  and  thickness  of  aquifers  and  confin- 
ing beds  have  been  affected.  Hydrochemical,  po- 
tentiometric  and  geothermal  anomalies  found  in 
two  aquifers  correlate  with  surafce  lineaments  and 
it  is  hypothesized  that  there  is  increased  leakage 
through  the  confining  layers  at  these  locations. 
Two  areas  where  evidence  for  leakage  is  particu- 
larly significant  were  identified:  (1)  parts  of  the 
Kimball  Creek,  Bad  River,  White  River  lineament 
and  Cheyenne  River  lineament  where  upward 
leakage  may  occur,  and  (2)  along  the  Cheyenne 
River  lineament  where  downward  leakage  may 
occur.  (See  also  W87-07755)  (Author's  abstract) 
W87-07771 


PLEISTOCENE  RECHARGE  TO  THE  DAKOTA 
FORMATION  IN  LINCOLN  COUNTY,  SOUTH 
DAKOTA, 

South  Dakota  State  Geological  Survey,  Vermil- 
lion. 

D.  L.  lies. 

IN:  Geohydrology  of  the  Dakota  Aquifer,  Pro- 
ceedings of  the  First  C.V.  Theis  Conference  on 
Geohydrology,  October  5-6,  1982,  Lincoln  Ne- 
braska. National  Well  Association,  500  W.  Wilson 
Bridge  Road,  Worthington,  OH.,  1984.  p  135-146, 
1 1  fig,  3  tab,  20  ref. 

Descriptors:  'Paleohydrology,  'Groundwater  re- 
charge, 'Dakota  Aquifer,  'South  Dakota,  Geohy- 
drology, Groundwater  quality,  Groundwater 
movement,  Radioactive  dating,  Groundwater. 

The  Dakota  formation  is  a  complex  geologic  unit 
with  equally  complex  hydrology.  In  Lincoln 
County,  South  Dakota,  the  formation  contains 
water  of  above  average  quality  with  no  source  of 
good  quality  recharge.  Also,  unexplained  water 
quality  variations  exist  between  the  upper  and 
lower  portions  of  the  formation.  The  general 
groundwater  gradient  is  from  north  to  south  in  the 
Dakota  formation  and  recharge  from  glacial  sedi- 


ments and  the  Sioux  quartzite  presently  enters  the 
formation  along  its  northern  edge.  Water  from 
contemporary  recharge  sources,  when  compared 
to  water  in  the  main  body  of  the  Dakota  formation, 
is  dissimilar  in  quality.  Most  of  the  present  forma- 
tion water  originated  as  subglacial  water  and/or 
precipitation  and  was  emplaced  directly  through 
surface  exposures  of  the  Dakota  formation  and 
Sioux  quartzite.  No  other  model  can  account  for  a 
source  of  good  quality  water  and  a  mechanism  of 
emplacement.  Interpretations  of  the  following  iso- 
tope data  support  this  hypothesis.  A  date  of 
38,200+1,650  years  B.P.  for  Dakota  formation 
water  was  obtained  using  the  carbon- 14  method.  In 
addition,  oxygen- 18/oxygen- 16  and  deuterium/hy- 
drogen ratios  were  obtained  for  four  Dakota  for- 
mation water  samples.  These  ratios  are:  -11.75,  - 
10.25,  -10.30  and  -10.85  for  Delta  oxygen-18  and  - 
84.5,  -69.0,  -69.5  and  -73.0  for  Delta  deuterium. 
These  ratios  indicate  both  a  cooler  climate  than 
present  and  no  significant  changes  in  isotope  con- 
tent of  the  water  since  its  formation  as  precipita- 
tion. (See  also  W87-07755)  (Author's  abstract) 
W87-07772 


HYDROLOGY  OF  INYAN  KARA  AND 
DAKOTA-NEWCASTLE  AQUIFER  SYSTEM, 
SOUTH  DAKOTA, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
H.  L.  Case. 

IN:  Geohydrology  of  the  Dakota  Aquifer,  Pro- 
ceedings of  the  First  C.V.  Theis  Conference  on 
Geohydrology,  October  5-6,  1982,  Lincoln  Ne- 
braska. National  Well  Association,  500  W.  Wilson 
Bridge  Road,  Worthington,  OH.,  1984.  p  147-165, 
11  fig,  3  tab,  38  ref. 

Descriptors:  'Geohydrology,  'Hydrologic  proper- 
ties, 'Inyan  Kara  Aquifer,  'Dakota  Aquifer, 
'South  Dakota,  'Groundwater  movement,  Infiltra- 
tion, Leakage,  Flow  patterns,  Permeability  coeffi- 
cient, Groundwater  mining. 

Aggregate  thickness  of  the  Inyan  Kara  aquifer  in 
South  Dakota  ranges  from  25  to  390  feet.  Re- 
charge in  this  aquifer  is  from:  (1)  infiltration  on  the 
outcrop  area  in  the  Black  Hills  (3.9  cu  ft/sec);  (2) 
underflow  south  of  the  Black  Hills  from  the  west 
(0.7  cu  ft/sec);  (3)  underflow  from  North  Dakota 
(0.7  cu  ft/sec);  and  (4)  leakage  from  underlying 
units  (quantity  unknown).  Discharge  occurs  by:  (1) 
groundwater  underflow  into  North  Dakota  (0.8  cu 
ft/sec);  (2)  pumpage  or  flow  to  the  land  surface  or 
both  for  municipal,  domestic  and  agricultural  uses 
(32  cu  ft/sec);  and  (3)  leakage  vertically  and  later- 
ally into  overlying  and  laterally  adjacent  units 
(quantity  unknown).  The  estimated  regional  hy- 
draulic conductivity  of  the  aquifer  is  120,000  ft/ 
sec.  The  lower  confining  layer,  consisting  of  Per- 
mian, Triassic  and  Jurassic  sedimentary  rocks,  un- 
derlies the  Inyan  Kara  Aquifer.  Thickness  of  the 
lower  confining  layer  ranges  from  0  to  1,620  feet, 
and  estimates  of  vertical  hydraulic  conductivity 
range  from  1  times  10  to  the  minus  9th  power  to  1 
times  10  to  the  minus  12th  ft/sec.  The  Skull  Creek 
confing  layer,  overlies  the  Inyan  Kara  aquifer  and 
underlies  the  Dakota-Newcastle  aquifer.  Thickness 
ranges  from  0  to  340  ft,  and  vertical  hydraulic 
conductivity  estimates  range  from  1.5  times  10  to 
the  minus  11th  to  8  times  10  to  the  minus  11th  ft/ 
sec.  Aggregate  thickness  of  the  Dakota-Newcastle 
aquifer  ranges  from  0  to  about  450  feet.  Recharge 
to  the  Dakota-Newcastle  aquifer  in  South  Dakota 
is  from:  (1)  underflow  from  the  west  in  the  area 
south  of  the  Black  Hills  (0.7  cu  ft/sec);  (2)  vertical 
leakage  form  underlying  units  (quantity  unknown); 
(3)  vertical  leakage  from  overlying  units  (quantity 
unknown);  and  to  a  lesser  extent  (4)  infiltration 
from  streams  and  from  precipitation  on  the  out- 
crop area  in  the  Black  Hills  (0.01  cu  ft/sec).  Dis- 
charge from  the  Dakota-Newcastle  aquifer  in 
occurs  by:  (1)  groundwater  flow  into  North 
Dakota,  Iowa,  Minnesota,  and  Nebraska  (4.6  cu  ft/ 
sec);  (2)  pumpage  for  municipal,  domestic,  and 
agricultural  uses  (24.8  cu  ft/sec);  (3)  flow  to  the 
land  surface  or  overlying  units  through  abandoned, 
improperly  plugged  and  unregulated  wells  (25  cu 
ft/sec);  and  (4)  vertical  leakage  into  overlying  units 
(quantity  unknown).  The  estimated  regional  hy- 
draulic conductivity  of  the  Dakota-Newcastle  aq- 
uifer in  South  Dakota  is  0.000064  ft/sec.  (See  also 
W87-07755)  (Author's  abstract) 
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LOW-TEMPERATURE  GEOTHERMAL  RE- 
SOURCES IN  THE  DAKOTA  AQUIFER, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

M.  L.  Sorey,  and  M.  J.  Reed. 
IN:  Geohydrology  of  the  Dakota  Aquifer,  Pro- 
ceedings of  the  First  C.V.  Theis  Conference  on 
Geohydrology,  October  5-6,  1982,  Lincoln  Ne- 
braska. National  Well  Association,  500  W.  Wilson 
Bridge  Road,  Worthington,  OH.,  1984.  p  169-175, 
4  fig,  2  tab,  19ref. 

Descriptors:  *Geothermal  studies,  'Dakota  Aqui- 
fer, 'Water  temperature,  'Wyoming,  Thermal  con- 
ductivity, Aquifers,  Heat  transfer,  Thermal  energy. 

Throughout  large  areas  in  the  Great  Plains  and 
Wyoming  basins,  the  Dakota  Aquifer  contains 
water  at  temperatures  of  40  to  90  C  that  meets  the 
criteria  for  low-temperature  geothermal  resources 
used  by  the  U.S.  Geological  survey  in  a  recent 
nationwide  assessment.  Thick  sections  of  Upper 
Cretaceous  shale,  having  low  thermal  conductivi- 
ty, overlie  the  Dakota  aquifer  in  sedimentary 
basins  and  related  structural  features,  resulting  in 
vertical  temperature  gradients  of  30  to  40  C/km.  In 
addition,  measured  gradients  of  40  to  100  C/km 
above  the  Dakota  in  the  Denver  Basin  in  western 
Nebraska  and  the  Kennedy  Basin  in  south  central 
South  Dakota  indicate  a  component  of  vertical 
convective  heat  transfer  in  those  areas.  Estimates 
from  the  U.S.  Geological  Survey  of  the  thermal 
energy  stored  in  and  recoverable  from  the  Dakota 
Aquifer  in  the  Great  Plains  are  4,500  times  10  to 
the  18th  power  and  18  times  10  to  the  18th  power 
joules,  respectively.  The  corresponding  estimate  of 
the  thermal  energy  that  could  be  used  beneficially 
in  direct-heat  applications  is  a  significant  9,000 
megawatts  for  30  years.  (See  also  W87-07755)  (Au- 
thor's abstract) 
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Descriptors:  'Dakota  Aquifer,  'Geothermal  stud- 
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profiles,  Model  studies,  Thermal  conductivity, 
Water  temperature. 

Ideally,  the  flow  of  heat  from  the  earth's  interior  is 
determined  by  the  thermal  conditions  of  the  upper 
mantle,  the  tectonic  state  of  the  crust  and  the 
radioactivity  of  the  crust.  However,  the  thermal 
field  is  frequently  disturbed  by  various  types  of 
perturbations  and  one  of  the  most  common  pertur- 
bations is  groundwater  movement.  The  rate  of 
diffusion  of  heat  in  rocks  is  considerably  less  than 
the  rate  of  flow  of  fluids  in  permeable  zones  such 
as  aquifers  and  fractures,  and  very  slow  movement 
of  water  can  cause  significant  disturbances  in  the 
subsurface  temperature  field.  A  heat-flow  study  of 
Nebraska  that  was  conducted  specifically  for  geo- 
thermal resource  exploration  indicates  that  ground- 
water movement  may  significantly  influence  the 
thermal  regime  in  the  central  Great  Plains.  Finite- 
difference  heat-flow  models  that  include  heat 
sources  in  the  upper  crust,  perturbations  from 
structures,  lateral  variation  in  thermal  conductivity 
and  water  flow  in  aquifers  were  tested  against 
measured  heat  flow  and  subsurface  temperature 
data.  For  the  panhandle  region  of  western  Nebras- 
ka, the  measured  heat-flow  data  are  consistent  with 
computer  models  of  the  thermal  regime  that  would 
be  produced  by  eastward  flow  in  the  Dakota  group 
at  a  rate  between  0.4  and  1  m/yr.  (See  also  W87- 
07755)  (Author's  abstract) 
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The  existence  of  an  extensive  low-temperature 
(<100  C)  geothermal  resource  has  been  demon- 
strated recently  for  the  sandstone  aquifers  in  the 
Dakota  group  and  contiguous  rocks  of  the  Morri- 
son and  Sundance  formations  beneath  the  western 
third  of  Nebraska.  A  district  heating  plan  using  this 
resource  has  been  developed  and  found  feasible  for 
various  institutions  in  Scottsbluff,  Nebraska.  Isopa- 
chous  maps  and  fence  diagrams  constructed  from 
nearby  test  wells  show  about  100  m  (330  ft)  cumu- 
lative thickness  of  potential  sandstone  aquifer 
about  1.6  km  (1  mile)  beneath  the  site.  Water  in 
these  rocks  has  temperatures  at  about  80  C  and 
may  be  under  artesian  pressure  sufficient  to  bring 
the  water  level  in  a  well  to  within  500  to  700  m 
(1,640  to  2,300  ft)  of  the  surface.  Available  infor- 
mation from  several  nearby  wells  into  the  forma- 
tion reveals  15  to  20%  porosity,  200  millidarcies 
(md)  permeability  and  water  quality  of  about  6,000 
ppm  dissolved  solids,  mostly  sodium  chloride  and 
bicarbonate.  Reinjection  is  anticipated  to  dispose 
of  the  low-quality  geothermal  water  from  the  aqui- 
fer and  to  maintain  formation  pressure.  An  initial 
exploratory  well  is  now  viewed  as  essential  for 
project  continuance.  (See  also  W87-07755)  (Au- 
thor's abstract) 
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The  chemistry  of  water  from  aquifers  in  the  Lower 
Cretaceous  sandstone  aquifers  of  the  Northern 
Great  Plains  is  controlled  mainly  by  recharge  and 
water-mineral  interactions.  Rainfall  and  snowmelt 
infiltrating  at  the  outcrop  recharges  the  aquifers 
and  affects  the  water  chemistry  near  uplifted  areas 
in  central  Montana,  northeastern  Wyoming  and 
western  South  Dakota.  Water  in  the  aquifers  near 
the  outcrop  generally  has  small  dissolved  solids 
and  chloride  concentrations  ( <  500  mg/L)  and  the 
principal  dissolved  anion  usually  is  bicarbonate, 
sulfate  or  a  combination  of  the  two.  Leakage  sig- 
nificantly affects  water  chemistry  in  the  basins  and 
in  the  eastern  Dakotas.  In  the  basins,  upward  leak- 
age from  aquifers  in  Paleozoic  rocks  increases 
chloride  concentrations  (to  more  than  10,000  mg/ 
L)  in  water  in  the  Lower  Cretaceous  sandstone 
aquifers.    In    addition,    leakage    from    overlying 


marine  shales  to  the  uppermost  unit  of  the  Lower 
Cretaceous  sandstones  also  may  be  increasing  the 
chloride  concentration  along  the  periphery  of  the 
Williston  Basin  and  in  the  northern  Powder  River 
Basin.  In  the  eastern  Dakotas,  most  of  the  pre- 
Cretaceous  rock  units  pinch  out  and  the  water 
from  these  rocks  leaks  upward  to  the  aquifers  in 
the  Lower  Cretaceous  sandstones.  Leakage  of  lets 
saline  water  from  the  aquifers  in  the  Paleozoic 
rocks  to  the  more  saline  water  in  the  Lower  Creta- 
ceous sandstones  in  this  area  decreases  the  concen- 
trations of  most  ions  except  sulfate,  calcium  and 
magnesium,  all  of  which  increase  in  concentration. 
Sulfate  concentrations  increase  from  less  than  500 
mg/L  to  more  than  1,000  mg/L  in  the  zone  of 
leakgage.  In  central  South  Dakota,  the  areal  distri- 
butions of  sulfate  and  chloride  concentrations  may 
indicate  localized  upward  leakage  through  a  frac- 
ture system,  which  may  be  represented  by  surface 
lineaments.  (See  also  W87-07775)  (Author's  ab- 
stract) 
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The  Dakota  formation  of  Early  Cretaceous  age 
underlies  most  of  southwest  Kansas,  is  overlain  by 
Upper  Cretaceous  shales  and  unconsolidated  de- 
posits of  Miocene  (Ogallala  formation)  and  Pleisto- 
cene age  in  the  northern  one-third  of  the  area,  and 
is  in  direct  contact  with  unconsolidated  deposits  in 
the  central  one-third  of  the  area.  A  hiatus  occurs 
between  the  Permian  red  beds  and  the  unconsoli- 
dated deposits  in  the  southern  one-third  of  the 
area.  The  Dakota  aquifer  consists  of  sandstone 
units  in  the  Dakota  formation  that  commonly  yield 
from  150  to  1,210  gal/min  (9  to  76  L/sec)  to  wells. 
The  specific  capacity  ranged  from  0.6  to  11  gal/ 
min/ft  of  drawdown  (0.2  to  2.3  L/sec/m  of  draw- 
down). Transmissivity  ranged  from  100  to  2,100  sq 
ft/d  (9  to  195  sq  m/d).  Storage  coefficient  ranged 
from  10,000  to  4,000.  Water  in  the  Dakota  aquifer 
is  fresh  to  moderately  saline;  concentrations  of 
dissolved  solids  ranged  from  200  to  3,300  mg/L. 
Concentrations  of  less  than  500  mg/L  occurred 
where  the  aquifer  is  shallow,  in  contact  with  un- 
consolidated deposits,  or  near  outcrops.  Calcium 
bicarbonate  and  sodium  bicarbonate  are  the  most 
common  chemical  types  of  water.  Other  chemical 
types  include  sodium  chloride,  calcium  sulfate  and 
sodium  sulfate.  Water  is  soft  to  very  hard  as  the 
hardness  ranged  from  8  to  2,000  mg/L.  Overdevel- 
opment of  the  Ogallala  (High  Plains)  aquifer  and 
adoption  of  Southwest  Kansas  Ground  Watei 
Management  District  No.  3  policies  restricting  de- 
velopment of  the  Ogallala  aquifer  have  caused 
water  users  to  begin  development  of  the  Dakots 
aquifer.  About  100  large  capacity  wells  and  many 
stock  and  domestic  wells  have  been  completed  it 
the  Dakota  aquifer.  A  number  of  wells  open  tc 
both  the  Ogallala  and  Dakota  aquifers  also  hav« 
been  developed.  (See  also  W87-07755)  (Author's 
abstract) 
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Oeohydrology,  October  3-6,  1982,  Lincoln  Ne- 
braska. National  Well  Association,  300  W  Wilson 
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Sandstone  aquifers  of  the  Cretaceous  age  Dakota 
group  are  a  source  of  water  for  many  municipal, 
industrial,  irrigation,  domestic  and  stock  wells 
throughout  eastern  Nebraska.  The  sandstones  are 
used  for  a  water  supply  source  primarily  where 
shallow  Quaternary  aquifers  do  not  provide  an 
adequate  water  supply.  Thirty-seven  cities  and  vil- 
lages withdraw  an  estimated  6  to  8  mgd  (million 
gallons  per  day)  of  water  from  the  Dakota.  With- 
drawals for  industrial  purposes  total  about  2  mgd. 
Withdrawals  from  approximately  400  irrigation 
wells  in  the  Dakota  total  less  than  27  mgd,  which 
is  about  0.4%  of  the  estimated  amount  of  ground- 
water used  for  irrigation  in  Nebraska.  The  quality 
of  water  from  the  Dakota  is  a  primary  constraint 
on  its  use  as  a  water  supply.  Water  quality  differs 
from  one  location  to  another  and  with  depth.  In 
one  area  where  the  Dakota  is  deeply  buried  by 
younger  Cretaceous  rocks,  the  water  is  a  calcium 
sulfate  types  and  the  quality  is  quite  consistent 
throughout  the  area.  Where  the  Dakota  subcrops 
beneath  Quaternary  sediments  and  the  Dakota 
most  likely  is  interconnected  with  the  shallow 
groundwater  system,  the  water  quality  is  much 
more  variable,  but  generally  it  is  a  calcium  bicar- 
bonate type.  Extremely  saline  water  occurs  in 
some  Dakota  wells  in  parts  of  southeastern  Nebras- 
ka. Specific  reasons  for  the  variations  in  water 
quality,  especially  the  extremely  saline  water,  are 
not  completely  understood.  (See  also  W87-07755) 
(Author's  abstract) 
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The  Dakota  Aquifer,  composed  of  the  Dakota 
sandstone  and  stratigraphically  equivalent  sand- 
stone units  of  Cretaceous  age,  is  the  uppermost 
regional  aquifer  underlying  the  extensively  devel- 
oped High  Plains  aquifer  of  the  midwestern  United 
States.  The  concentration  of  dissolved  solids  in 
groundwater  of  the  Dakota  aquifer  ranges  from 
less  than  500  mg/L  in  calcium-bicarbonate  type 
water  in  the  eastern  outcrop  area  to  more  than 
100,000  mg/L  in  sodium-chloride  type  oilfield 
brine  in  the  Denver  basin  to  the  west.  Preliminary 
maps  showing  the  distribution  of  dissolved  solids 
confirm  the  complex  nature  of  the  Dakota  aquifer 
as  inferred  from  stratigraphic  and  hydraulic  evi- 
dence. Extensive  vertical  leakage  through  confin- 
ing layers,  local  recharge  at  the  truncated  eastern 
boundary  and  a  barrier  to  recharge  along  the  west- 
ern edge  of  the  Denver  basin  are  consistent  with 
the  distribution  of  hydraulic  head  and  dissolved 
solids.  (See  also  W87-07755)  (Author's  abstract) 
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A  comparison  of  the  level  of  Soviet  and  foreign 
developments  in  underground  flow  shows  that  in 
the  USSR  theoretical  developments  are  not  inferi- 
or to  foreign  achievments,  but  there  is  a  lack  of  the 
necessary  number  of  programs,  modern  computing 
machinery,  and  processing  apparatus.  Regarding 
seepage,  on  the  whole  it  is  necessary  to  note  that 
the  theoretical  level  of  developments  in  the  Soviet 
Union  is  higher,  but  in  an  applied  aspect  Soviet 
science  is  lagging,  primarily  due  to  the  insufficient 
use  of  computing  machinery.  (McFarlane-PTT) 
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An  inverse  relationship  exists  between  the  longitu- 
dinal electrical  conductance  and  the  leakance  of 
sediments  between  a  bedrock  aquifer  and  a  surface- 
water  body.  The  empirical  relationship  for  western 
Lake  Michigan,  first  reported  by  Bradbury  and 
Taylor  in  1984,  was  refined  after  additional  meas- 
urements. Leakance  can  now  be  predicted  from 
longitudinal  conductance  with  95%  confidence  to 
within  plus  or  minus  0.5  order  of  magnitude.  Evi- 
dence is  also  presented  that  sediment  samples  col- 
lected by  coring  give  erroneously  low  values  for 
hydraulic  conductivity  and  leakance.  (Author's  ab- 
stract) 
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Groundwater — Group  2F 

A  detailed  gravity  survey  of  293  points  was  con- 
ducted in  Brimfield  Township,  Ohio  to  map  buried 
bedrock  topography  with  a  higher  degree  of  reso- 
lution than  was  possible  by  well  data  alone.  The 
survey  Included  a  subset  or  40  stations  where  both 
gravity  and  bedrock  depth  were  determined.  Par- 
tial correlation  analysis  allowed  identification  of  a 
regional  trend,  and  multiple  linear  regression  led  to 
quantitative  estimates  of  depth  to  bedrock  through- 
out the  surveyed  area  in  a  manner  different  from 
the  standard  method  of  gravity  interpretation  that 
employs  models  of  different  shapes,  sizes,  and  den- 
sity contrasts.  Glacial  sediments  range  in  thickness 
from  10  to  150  feet,  with  the  thickest  portions 
generally  over  the  axis  of  the  buried  valley.  Some 
variations  in  predicted  versus  measured  bedrock 
depth  may  be  a  function  of  variation  in  density  of 
the  glacial  sediments  or  of  topographic  effects  of 
the  buried  bedrock  surface.  The  results  of  the 
analysis  led  to  an  improved  estimate  for  the  bed- 
rock elevation  and  thickness  of  valley  fill.  The 
interpretation  has  implications  with  regard  to  the 
volume  of  glacial  sediments  in  the  area  and  their 
potential  productivity  as  sources  of  groundwater  in 
the  future.  (Author's  abstract) 
W87-07851 


STATISTICAL         CHARACTERISTICS         OF 
GROUND- WATER  QUALITY  VARIABLES, 

Woodward-Clyde  Consultants,  Denver,  CO. 
For  primary  bibliographic  entry  see  Field  7A. 
W87-07852 


STATISTICAL  METHODS  FOR  CHARACTER- 
IZING GROUND- WATER  QUALITY, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
For  primary  bibliographic  entry  see  Field   5G. 
W87-07853 


ANALYSIS  OF  STEADY-STATE  SALT-WATER 
UPCONING  WITH  APPLICATION  AT  TRURO 
WELL  FIELD,  CAPE  COD,  MASSACHUSETTS, 

Geological  Survey,  Reston,  VA. 

T.  E.  Reilly,  M.  H.  Frimpter,  D.  R.  LeBlanc,  and 

A.  S.  Goodman. 

Ground  Water  GRWAAP,  Vol.  25,  No.  2,  p  194- 

206,  March-April  1987.  10  fig,  15  ref. 

Descriptors:  'Saline  water  intrusion,  'Groundwat- 
er movement,  'Saline-freshwater  interfaces,  'Up- 
coning,  'Wells,  'Steady-state  analysis,  'Model 
studies,  Mathematical  models,  Mathematical  stud- 
ies, Mathematical  equations,  Mathematical  analy- 
sis, Saline  water,  Interfaces,  Aquifers,  Pumpage, 
Pumping,  Finite  element  method,  Simulation, 
Comparison  studies,  Truro,  Massachusetts. 

Salt-water  upconing  describes  the  phenomenon 
where  salt  water  is  transported  vertically  upward 
under  a  well  in  response  to  pumpage  in  a  fresh- 
water aquifer  underlain  by  salt  water.  Sharp  inter- 
face methods  have  been  used  unsuccessfully  to 
describe  the  physics  of  upconing.  A  finite-element 
model  is  developed  to  simulate  a  sharp  interface 
for  determination  of  the  steady-state  position  of  the 
interface  and  maximum  permissible  well  dis- 
charges. The  model  developed  is  compared  to 
previously  published  electric-analog  model  results 
of  Bennett  and  others  (1968).  Both  methods  are 
applied  to  a  test  case  at  Truro,  Massachusetts, 
where  maximum  permissible  discharges  are  deter- 
mined by  the  finite-element  model  to  range  from 
0.47  to  1.05  cubic  feet  per  second  for  the  Test  Site 
No.  4  location.  (Author's  abstract) 
W87-07854 


TECHNIQUE  TO  EVALUATE  AQUIFER  CON- 
STANTS BY  PUMPING  TEST  DATA  OF  A 
CAVITY  WELL, 

Govind  Ballabh  Pant  Univ.  of  Agriculture  and 
Technology,  Pantnagar  (India).  Dept.  of  Irrigation 
and  Drainage  Engineering. 
H.  C.  Sharma,  H.  S.  Chauhan,  and  K.  K.  Singh. 
Ground  Water  GRWAAP,  Vol.  25,  No.  2,  p  207- 
211,  March-April  1987.  4  fig,  12  ref. 

Descriptors:  'Aquifer  characteristics,  'Cavity 
wells,  'Pumping  tests,  'Groundwater,  'Mathemat- 
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Field  2— WATER  CYCLE 


Wmsft 


Group  2F — Groundwater 

ical  equations,  'Groundwater  movement,  Evalua- 
tion, Mathematical  studies,  Nonequilibrium  equa- 
tions, Comparison  studies,  Ludhiana,  India, 
Aquifers,  Wells. 

Most  of  the  solutions  proposed  by  various  workers 
to  solve  a  nonequilibrium  equation  for  the  flow 
towards  a  nonpenetrating  cavity  well  are  based  on 
the  curve-matching  technique  or  an  approximate 
straight-line  method.  Another  technique  to  solve 
an  inverse  problem  is  developed  which  is  simpler 
and  more  realistic  since  the  human  judgement  ele- 
ment is  practically  eliminated.  It  is  applicable  for 
all  values  of  elapsed  time  and  involves  two  sets  of 
curves.  The  assumptions  used,  appropriate  equa- 
tions and  a  practical  application  of  the  theory  are 
presented.  The  proposed  technique  was  verified 
using  the  pumping  data  of  Kanwar  et  al.  (1979)  for 
the  aquifer  of  a  cavity  well  in  Ludhiana,  India.  A 
comparison  of  the  values  obtained  by  the  proposed 
technique  and  those  obtained  by  Kanwar  for  the 
same  aquifer  by  the  matching  technique  showed 
good  agreement.  (Wood-PTT) 
W87-07855 


MICROCOMPUTER  PROGRAM  FOR  INTER- 
PRETING TIME-LAG  PERMEABILITY  TESTS, 

SRW  Associates,  Inc.,  Pittsburgh,  PA. 

For  primary  bibliographic  entry  see  Field  7C. 

W87-07856 


RESULTS  OF  BUILDING  A  12-INCH  DIAME- 
TER PRODUCTION  WELL  IN  GRANITE, 

Caswell,  Eichler  and  Hill,  Inc.,  West  Topsham, 

VT. 

For  primary  bibliographic  entry  see  Field  4B. 

W87-07859 


HONDA  RUNS  ON  GROUND  WATER, 

For  primary  bibliographic  entry  see  Field  4B. 

W87-07860 


GROUNDWATER  DISCHARGE  FROM  GLA- 
CIAL AND  BEDROCK  AQUIFERS  AS  A  SOIL 
SALINIZATION  FACTOR  IN  SASKATCHE- 
WAN, 

Saskatchewan  Univ.,  Saskatoon.  Saskatchewan 
Inst,  of  Pedology. 

J.  L.  Henry,  P.  R.  Bullock,  T.  J.  Hogg,  and  L.  D. 
Luba. 

Canadian  Journal  of  Soil  Science  CJSSAR,  Vol. 
65,  No.  4,  p  749-768,  November  1985.  11  fig,  7  tab, 
38  ref. 

Descriptors:  'Mathematical  equations,  'Salinity, 
'Stratigraphy,  'Hydrology,  'Saskatchewan, 
'Groundwater  movement,  'Saline  soils,  'Glacial 
aquifers,  Soil  types,  Aquifers,  Conductivity,  Per- 
meability coefficient,  Piezometers,  Pressure-meas- 
uring instruments,  Chemical  properties. 

The  stratigraphy  and  hydrology  of  saline  soils 
were  investigated  at  15  sites  in  Saskatchewan, 
Canada.  Nests  of  piezometers  were  installed  at  five 
sites  (Series  A),  while  at  10  sites  (Series  B),  a  single 
piezometer  was  installed  in  or  near  an  aquifer. 
Piezometric  surface  data  from  the  nests  showed 
the  potential  for  upward  movement  in  all  Series  A 
sites.  The  electrical  conductivity  (EC)  of  water 
from  Series  A  piezometers  increased  from  the 
deepest  to  shallowest,  and  there  was  a  general 
increase  in  soil  EC  towards  the  soil  surface.  Hy- 
draulic conductivity  of  strata  was  measured  at 
three  sites  and  varied  from  1.6  x  10  to  the  minus 
7th  power  to  0.00032  cm/sec.  It  was  calculated 
that  observed  salt  loads  for  the  three  sites  could 
accumulate  by  upward  movement  from  the  aquifer 
in  from  500  to  5300  yr.  Equations  are  provided  for 
relating  the  approximate  sodium  percentage  (ASP) 
of  Series  B  site  soils  to  the  ASP  of  the  aquifer,  and 
for  relating  the  EC  of  the  1:1  suspension  of  the 
stratum  immediately  above  the  aquifer  to  the  EC 
of  the  aquifer  for  Series  A  and  B  sites  combined. 
(Author's  abstract) 
W87-07905 


TRANSIENT  GROUNDWATER  FLOW  SUR- 
ROUNDING A  RECHARGE  SLOUGH  IN  A 
TILL  PLAIN, 


Manitoba  Univ.,  Winnipeg.  Dept.  of  Soil  Science 
J.  G.  Mills,  and  M.  A.  Zwarich. 
Canadian  Journal  of  Soil  Science  CJSSAR,  Vol. 
66,  No.  1,  p  121-134,  January-February,  1986.  5  fig, 
6  ref. 

Descriptors:  'Groundwater  recharge,  'Ground- 
water movement,  'Sloughs,  'Till  plains,  'Soil  sci- 
ence, 'Drainage,  Recharge,  Flow,  Permeability 
coefficient,  Aquifers,  Shales,  Distribution,  Profiles, 
Soil  profiles,  Water  level,  Groundwater  level,  Sim- 
ulation analysis,  Mathematical  studies,  Ponding, 
Saturated  flow,  Evapotranspiration,  Saturation,  In- 
filtration, Simulation. 

Knowledge  of  the  groundwater  flow  system 
around  a  slough  aids  in  the  resolution  of  conflict- 
ing opinions  on  slough  drainage.  The  flow  system 
around  a  typical  temporary  slough  in  a  low  relief 
till  plain  landscape  was  therefore  studied.  The  site 
is  located  in  a  regional  groundwater  recharge  area, 
with  till  of  low  hydraulic  conductivity  overlying  a 
shale  aquifer.  The  distribution  of  soil  profile  types 
in  the  landscape  reflects  a  wide  range  of  soil  water 
regimes.  Instrumentation  at  the  site  revealed  an 
annual  cycle  of  water  levels  and  transient  flow  that 
was  related  to  spring  ponding  of  water  in  the 
slough.  Numerical  simulation  of  the  flow  system, 
under  conditions  of  ponding,  surface  saturation, 
and  evapotranspiration,  helped  to  clarify  and 
extend  the  field  observations.  Each  depression  in 
the  landscape  has  a  local  flow  system  that  is  super- 
imposed on  the  regional  system.  Hydraulic  con- 
ductivity, water  supply  to  the  slough,  and  the 
amount  and  timing  of  infiltration  and  exfiltration 
all  affect  the  local  flow  system.  It  is  concluded  that 
temporary  sloughs,  such  as  the  one  studied,  do  not 
benefit  agriculture,  but  drainage  of  these  sloughs 
raises  other  concerns.  (Author's  abstract) 
W87-07909 


VEGETATIONAL  SUCCESSION,  MANAGE- 
MENT AND  HYDROLOGY  IN  A  BROOKLAND 
(THE  NETHERLANDS), 

Groningen  Rijksuniversiteit  (Netherlands).   Dept. 

of  Plant  Ecology. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-08052 


DERIVATIVES  OF  DICYCLOPENTADIENE  IN 
GROUND  WATER, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  School  of 

Medicine. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-08063 


GROUND-WATER  CONCENTRATIONS  OF 
226RA  AND  222RN  IN  NORTH  CAROLINA 
PHOSPHATE  LANDS, 

North  Carolina  Univ.   at  Chapel   Hill.   Dept.   of 
Environmental  Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-08069 


PENETRATION  OF  NITRATE  FROM  AGRI- 
CULTURAL SOILS  INTO  THE  GROUNDWAT- 
ER OF  THE  NORFOLK  CHALK, 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08075 


GROUNDWATER  SUPPLY   AND  ADVANCED 
WATER  TREATMENT  IN  OMAN, 

For  primary  bibliographic  entry  see  Field  5F. 
W87-08089 


FIELD  STUDY  OF  SCALE-DEPENDENT  DIS- 
PERSION IN  A  SANDY  AQUIFER, 

Toronto  Univ.  (Ontario).  Groundwater  Research 

Group. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08118 


INFLUENCE  OF  SCALE  EFFECTS,  HETERO- 
GENEITY AND  CONNECTIVITY  OF  FRAC- 
TURED AQUIFERS  ON  THE  BEHAVIOUR  OF 
DRILL-HOLES     IN     SHIELD     ZONE    (WEST 


AFRICA)     (INFLUENCE     UK     fEFFET    D'E- 

CHELLE,  DE  L'HKThKOGhNEITK  El   DE  LA 

CONNEXITE     DES     AQUIKKRKS     FISSURE! 

SUR  LE  COMPORT  KMLNT  DES  I- OK  AGES  EN 

ZONE  DE  SOCLE  (AFRIQUE  DE  L'OUESTJfc 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrogeolo- 

gie, 

J. -P.  Faillat,  and  C.  Drogue. 

Journal  of  Hydrology  JHYDA7,  Vol.  90,  No.  1/2, 

p  159-182,  March  1987.  7  fig,  3  tab,  43  ref. 

Descriptors:  'Geologic  fractures,  'Geohydrology, 
'Groundwater  movement,  'Granite  aquifers, 
•Pumping  tests,  'Aquifers,  'Drill  holes,  'Porous 
media,  Shield  zone,  Model  studies,  Fissures,  Ivory 
Coast,  Africa,  Hydraulics,  Heterogeneity. 

Pumping  tests  executed  at  an  experimental  station 
in  Ivory  Coast  equipped  with  drill-holes  in  fresh 
rock  (37-61  m)  and  23  in  the  weathered  zone  al 
different  depths  (5-15  m),  permitted  the  evaluation 
of  geometrical  and  hydraulic  parameters  of  a  fis- 
sured aquifer  in  granite.  The  interpretation  of  the« 
results,  by  methods  referring  to  equivalent  porous 
media  or  single  fracture  models,  showed  the  im 
portance  of  the  scale  effect  in  relation  with  frac- 
ture heterogeneity  in  discontinuous  media  and  the 
interest  of  the  representative  elementary  volume 
(R.E.V.)  concept  to  explain  the  observed  phenom 
ena.  (Author's  abstract) 
W87-08126 


ARTIFICIAL  RECHARGE  OF  GROUNDWAT 
ER. 

California  State  Water  Resources  Control  Board 

Sacramento. 

For  primary  bibliographic  entry  see  Field  4B. 

W87-08137 


ARTIFICIAL  RECHARGE  OF  GROUNDWAT 
ER, 

California  State  Water  Resources  Control  Board 

Sacramento. 

For  primary  bibliographic  entry  see  Field  4B. 

W87-08138 


ROLE      OF     ARTIFICIAL     RECHARGE     IT 
GROUNDWATER  BASIN  MANAGEMENT, 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer 

ing. 

For  primary  bibliographic  entry  see  Field  4B. 

W87-08139 


CONJUNCTIVE  USE  OF  SURFACE  AN) 
GROUND  WATERS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civ 

Engineering. 

H.  J.  Morel-Seytoux. 

IN:  Artificial  Recharge  of  Groundwater,  Buttei 

worth  Publishers,  Boston,  Massachusetts.   1985. 

35-67,  8  fig,  2  tab,  33  ref.  NSF  Grant  ENG7S 

00733;  Ministry  of  Agriculture  and  Water  (Sauc 

Arabia)   Cooperation    agreeement    58-319R-8-13' 

Office  of  Water  Research  and  Technology  Cor 

tract  B-207-Colorado,  Agreement  14-34-0001-026( 

Descriptors:  'Conjunctive,  'Surface-groundwate 
relations,  'Groundwater  management,  'Grounc 
water  recharge,  Water  supply  development,  Wate 
supply,  Aquifers,  Aquifer  management,  Artificis 
recharge. 

It  is  fairly  evident  that  in  view  of  their  ver 
distinct  and  complementary  nature,  there  is  a  def 
nite  advantage  in  conjunctive  development  an 
operations  of  surface  and  groundwaters.  In  regior 
with  limited  water  supply,  this  practice  is  imper: 
tive.  Whereas  groundwater  was  at  the  start  viewe 
as  a  small  complementary  alternative  to  pure  rel 
ance  on  stream  flows  (for  example,  in  the  Wa< 
Jizan  in  Saudi  Arabia  or  in  the  South  Platte  i 
Colorado),  gradually  the  point  of  view  is  changin 
to  one  in  which  groundwater  is  considered  as 
prime  water  supply.  In  this  perspective  the  riv( 
flows  now  have  a  role,  at  least  partially,  of  provi< 
ers  of  recharge  to  the  aquifer.  That  role  cannot  t 
played  efficiently  and  it  cannot  be  managed  opt 
mally  without  a  good  understanding  of  the  hydro 
ogy  of  recharge.   For  this  reason,  much  of  th 
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chapter  has  been  dedicated  to  a  study  of  infiltra- 
tion, redistribution,  recharge,  and  generated  stream 
(or  basin)-aquifer  interaction.  Management  of  the 
resource  takes  place  of  necessity  within  a  society, 
characterized  by  its  own  institutions,  laws,  dynam- 
ics, and  inertia.  Tools  that  can  help  a  planner  to 
manage  such  a  complex  system  exist.  Their  use  has 
been  illustrated  in  situations  that  are  at  least  highly 
realistic,  if  not  real.  The  outcome  of  a  work  of 
synthesis  is  only  as  good  as  the  parts  that  constitute 
the  whole.  Good  planning  is  not  possible  without 
the  proper  technologic  input.  (See  also  W87-08137) 
(Lantz-PTT) 
W87-08140 


ARTIFICIAL    RECHARGE:    METHODS,    HY- 
DRAULICS, AND  MONITORING, 

Geological  Survey,  Syosset,  NY.  Water  Resources 

Div 

For  primary  bibliographic  entry  see  Field  4B. 

W87-08141' 


MODELING  OF  GROUNDWATER  RESPONSE 
TO  ARTIFICIAL  RECHARGE, 

California  Univ.,  Irvine.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  4B. 
W87-08142 


GROUNDWATER  SAMPLING  DURING  ARTI- 
FICIAL RECHARGE:  EQUIPMENT,  TECH- 
NIQUES, AND  DATA  ANALYSES, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W87-08143 


RENOVATION     OF     WASTEWATER     WITH 
RAPID-INFILTRATION    LAND    TREATMENT 

SYSTEMS, 

Agricultural     Research     Service,     Phoenix,     AZ. 

Water  Conservation  Lab. 

For  primary   bibliographic   entry   see   Field   5D. 

W87-08145 


REMOVAL  FROM 

DURING     GROUNDWATER 


PATHOGEN 

WASTEWATER 

RECHARGE, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology 
For  primary  bibliographic  entry  see  Field  5D 
W87-08146 


EPA*S  RESEARCH  PROGRAM  ON  HEALTH 
EFFECTS  OF  WASTEWATER  REUSE  FOR  PO- 
TABLE PURPOSES, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Office  of  Research  and  Development. 

For  primary   bibliographic   entry   see   Field   5D. 

W87-08147 


HEALTH  ASPECTS  OF  GROUNDWATER  RE- 
CHARGE, 

Los  Angeles  County  Sanitation  Districts,  Whittier, 

CA 

For  primary  bibliographic  entry  see  Field  4B. 

W87-08148 


PROPOSED  GROUNDWATER  RECHARGE  AT 
EL  PASO,  TEXAS, 

Parkhill,  Smith  and  Cooper,  Inc.,  El  Paso,  TX. 
For  primary  bibliographic  entry  see  Field  4B. 
W87-08151 


BANK  AND  DUNE  INFILTRATION  OF  SUR- 
FACE WATER  IN  THE  NETHERLANDS, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Leidschendam  (Netherlands).  Lab.  of  Or- 
ganic Chemistry. 

For  primary  bibliographic  entry  see  Field  5G. 
W87-08154 


son.   DEPosrnoN   of   trace   metals 

DURING        GROUNDWATER        RECHARGE 
USING  SURFACE  SPREADING, 


California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
A.  C.  Chang,  and  A.  L.  Page. 
IN:  Artificial  Recharge  of  Groundwater,  Butter- 
worth  Publishers,  Boston,  Massachusetts.  1985.  p 
609-626,  8  tab,  33  ref. 

Descriptors:  *Soil  filters,  'Groundwater  recharge, 
•Whittier  Narrows,  'California,  'Artificial  re- 
charge, Wastewater  treatment,  Heavy  metals,  Cad- 
mium, Chemical  precipitation. 

Trace  metals  constitute  almost  the  entire  inorganic 
microcontaminants  of  the  treated  wastewater  ef- 
fluents that  are  used  for  artificial  groundwater 
recharge.  For  trace  metals  present  in  the  water  in 
suspended  forms,  the  primary  mechanism  for  their 
removal  is  filtration.  Trace  metals  dissolved  in  the 
water  may  be  reduced  by  adsorption  at  the  soil 
surface  or  by  chemical  precipitation.  Soils  appear 
to  possess  a  strong  ability  to  attenuate  trace  metals. 
After  almost  20  years  of  artificial  groundwater 
recharge  at  an  average  annual  input  of  83  m  in 
Whittier  Narrows,  California,  trace  metals  of  the 
applied  water  were  found  only  in  the  surface  60 
cm  of  the  soil  profile.  At  present,  it  is  not  certain 
how  much  trace  metals  should  be  permitted  to 
deposit  in  the  soil  profile  used  for  groundwater 
recharge.  If  any  water  with  trace  metal  concentra- 
tions not  exceeding  the  recommended  upper  limit 
for  public  water  supply  or  crop  irrigation  is  consid- 
ered suitable  for  artificial  groundwater  recharge, 
then  most  treated  wastewater  effluents  will  meet 
the  criteria.  If  the  U.S.  Environmental  Protection 
Agency  proposed  cumulative  metal  input  limits  for 
sludge-receiving  cropland  soils  are  used  as  a  guide, 
a  water  with  Cd  contents  not  exceeding  the  maxi- 
mum contamination  level  for  public  water  supply 
(0.01  mg/L)  applying  at  80  m/yr  will  reach  the  Cd 
loading  limit  in  less  than  3  years.  Long-term,  con- 
tinuous high-rate  artificial  groundwater  recharge, 
therefore,  could  result  in  substantial  trace  metal 
enrichment  of  the  affected  soil  and,  in  turn,  may 
render  the  land  in  question  unsuitable  for  subse- 
quent uses.  (See  also  W87-08137)  (Lantz-PTT) 
W87-08158 


PROCESSES  AFFECTING  THE  MOVEMENT 
AND  FATE  OF  TRACE  ORGANICS  IN  THE 
SUBSURFACE  ENVIRONMENT, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-08159 


FIELD  OBSERVATIONS  OF  ORGANIC  CON- 
TAMINANT BEHAVIOR  IN  THE  PALO  ALTO 
BAYLANDS, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-08160 


OCCURRENCE  AND  MIGRATION  OF  CON- 
TAMINANTS IN  GROUNDWATER  AT  MUNIC- 
IPAL LANDFILLS  ON  SAND  AQUIFERS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-08176 


GEOCHEMISTRY  AND  SUBSURFACE  CHAR- 
ACTERIZATION RELATED  TO  THE  TRANS- 
PORT AND  FATE  OF  INORGANIC  CONTAMI- 
NANTS, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Geolo- 
gy- 

For  primary  bibliographic  entry  see  Field  5B. 
W87-08177 


SUBSURFACE  HYDROLOGIC  MONITORING 
TO  EVALUATE  CONTAMINANT  MIGRA- 
TION: REQUIREMENTS  AND  SOLUTIONS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-08186 


CHEMICAL  INDICATORS  OF  LEACHATE 
CONTAMINATION  IN  GROUNDWATER 
NEAR  MUNICIPAL  LANDFILLS, 


WATER  CYCLE— Field  2 
Groundwater — Group  2F 

Geraghty  and  Miller,  Inc.,  Syosset,  NY. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-08187 


MONITORING  EXPERIENCES  AT  A  FLUE 
GAS  DESULFURIZATION  SLUDGE  DISPOS- 
AL SITE:  WHAT  CAN  BE  ACHIEVED, 

Baker  (Michael),  Jr.,  Inc.,  Beaver,  PA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08189 


APPLICATION  OF  PATTERN  RECOGNITION 
TO  THE  EVALUATION  OF  CONTAMINATION 
FROM  OIL  SHALE  RETORTING, 

Colorado  Univ.  at  Denver.  Center  for  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  7C. 
W87-08191 


PRELIMINARY  DESIGN  FOR  A  SORBING 
TRACER  TEST  IN  THE  CULEBRA  DOLOMITE 
AT  THE  H-3  HYDROPAD  AT  THE  WASTE 
ISOLATION  PILOT  PLANT  (WIPP)  SITE, 

INTERA  Technologies,  Inc.,  Austin,  TX. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-08199 


EVALUATION  OF  SEPTIC  TANK  SYSTEM  EF- 
FECTS ON  GROUND  WATER  QUALITY, 

National    Center    for    Ground    Water    Research, 

Norman,  OK. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08207 


SIMULATION  OF  WATER  FLOW  IN  THE  UN- 
SATURATED ZONE  INCLUDING  THE  ROOT 
ZONE, 

Technical   Univ.   of  Denmark,   Lyngby.   Inst,   of 
Hydrodynamics  and  Hydraulic  Engineering. 
For   primary   bibliographic   entry   see   Field   2G. 
W87-08214 


HYDROLOGIC      CHARACTERIZATION      OF 
NOSR  1. 

TRW,  Inc.,  McLean,  VA.  Energy  and  Environ- 
mental Div. 
For  primary  bibliographic  entry  see  Field  2E. 

W87-08215 


WIPP  HYDROLOGY  PROGRAM  WASTE  ISO- 
LATION PILOT  PLANT  SOUTHEASTERN 
NEW  MEXICO, 

INTERA  Technologies,  Inc.,  Austin,  TX. 
G.  J.  Saulnier,  G.  A.  Freeze,  and  W.  A.  Stensrud. 
Hydrologic  Data  Report  4,  December   16,   1986. 
SAND86-7166.  441  p,   124  fig,  4  tab,   13  append. 

Descriptors:  'Hydrologic  data,  'Pumping  tests, 
'Water  levels,  'Aquifers,  'New  Mexico, 
Wastewater  treatment  facilities,  Culebra  dolomite, 
Test  wells,  Hydropads. 

This  report  contains  basic  hydrologic  data  for  aq- 
uifer tests,  borehole-deviation  surveys,  and  water- 
level  measurements  performed  at  the  Waste  Isola- 
tion Pilot  Plant  (WIPP)  site  in  southeastern  New 
Mexico.  This  report  is  organized  into  five  parts 
denoted  A,  B,  C,  D,  and  E.  Part  A  contains 
hydrologic  data  obtained  during  a  series  of  pump- 
ing tests  on  the  Culebra  Dolomite  Member  of  the 
Rustler  Formation  at  the  H-ll  hydropad  in  Octo- 
ber 1984.  Part  B  contains  descriptions  of  well- 
development  activities,  acid  treatment,  and  a  100- 
hour  pumping  test  conducted  at  well  DOE-2.  Part 
C  describes  well  development  and  hydrologic  test- 
ing at  WIPP  wells  WIPP-12,  WIPP-13,  WIPP-18, 
WIPP- 19,  WIPP-21,  and  WIPP-22.  Originally 
drilled  as  stratigraphic  exploration  wells,  the  Rus- 
tler Formation  was  untested  in  these  WIPP  wells. 
Part  D  presents  data  from  borehole-deviation  sur- 
veys at  the  WIPP-site  multiple-well  hydropads. 
Most  multiple-well  hydropads  were  partially  con- 
structed before  80,  except  the  H-ll  hydropad, 
which  was  drilled  in  1983.  Part  E  presents  April 
through  October  1986  water-level  data  collectged 
from  wells  in  the  observation  well  network  at  and 
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near  the  WIPP  site.  The  discussion  includes  plots 
obtained  from  the  water  level  data  for  the  Magenta 
dolomite,  the  Culebra  dolomite,  the  Rustler-Salado 
contact  zone,  and  the  Bell  Canyon  Formation. 
Tabulations  of  the  water  levels  are  presented. 
(Lantz-PTT) 
W87-08219 


GROUND  WATER  MANUAL  FOR  SMALL 
COMMUNITIES, 

Espey,  Huston  and  Associates,  Inc.,  Austin,  TX. 
B.  Plauche,  and  W.  Wojcik. 

Center  for  Research  in  Water  Resources  Technical 
Report  No.  CRWR-183,  (1983).  245  p,  49  fig,  43 
tab,  29  ref,  append. 

Descriptors:  'Groundwater  management,  ♦Com- 
munity development,  Management  planning, 
Water  supply,  Water  quality,  Groundwater  qual- 
ity, Groundwater,  Water  conveyance. 

According  to  the  1970  census,  3.6  million  people  in 
the  United  States  live  in  housing  without  running 
water.  Although  accurate  statistics  are  sparse,  it 
would  be  fair  to  say  that  most  of  these  people  live 
in  rural  areas  or  in  communities  with  fewer  than 
500  residents.  One  recent  study  estimated  that  95% 
live  in  communities  of  10,000  people  or  less.  These 
people  often  collect  water  in  cisterns  or  haul  water 
from  nearby  wells,  springs,  ponds  or  streams.  Ac- 
cording to  a  1978  study,  the  majority  of  these 
people  believe  that  such  individual  water  supplies 
are  inadequate  and  many  would  participate  in  a 
community  water  supply  system  if  they  could 
afford  it.  One  of  the  reasons  for  preferring  commu- 
nity supplies  is  that  individual  wells  have  high 
rates  of  contamination.  A  1968  study,  for  example, 
estimated  that  1 8  million  people  in  communities  of 
10,000  and  under  use  contaminated  water.  Al- 
though some  individuals  accepted  the  notion  of 
poor  water  and  low  cost,  many  individual  well 
owners  expressed  a  willingness  to  participate  in  a 
community  water  supply  system  if  the  increased 
cost  could  be  accompanied  by  an  improvement  in 
water  quality.  By  pooling  resources  a  community 
may  be  able  to  either  find  and  develop  a  better 
water  source  or  contruct  and  operate  treatment 
facilities  for  water  obtained  from  the  old  source. 
The  purpose  of  this  manual  is  to  give  the  leaders  of 
small  communities  an  introduction  to  the  adminis- 
trative and  technical  aspects  of  establishing  a  com- 
munity water  system.  Presented  is  basic  informa- 
tion about  small  water  systems  so  community  lead- 
ers can  communicate  more  effectively  with  regula- 
tory agencies,  funding  sources,  consultants,  and 
contractors.  (Lantz-PTT) 
W87-08236 


ANALYSIS  OF  PUMPING  TESTS  OF  THE  CU- 
LEBRA DOLOMITE  CONDUCTED  AT  THE  H- 
3  HYDROPAD  AT  THE  WASTE  ISOLATION 
PILOT  PLANT  (WIPP)  SITE, 

Sandia  National  Labs.,  Albuquerque,  NM. 
R.  L.  Beauheim. 

Sandia  Report  No.  SAND86-2311,  March  1987. 
154  p,  59  fig,  6  tab,  33  ref,  3  append.  DOE  Con- 
tract DE-AC04-76DP00789. 

Descriptors:  *Pumping  tests,  'Injection  wells, 
•Groundwater  movement,  'Culebra  dolomite, 
'Hydropads,  *Geohydrology,  'Disposal  sites, 
•Waste  disposal,  Hydraulic  properties,  Transmissi- 
vity,  Groundwater  management,  Storativity. 

Two  pumping  tests  were  conducted  in  the  Culebra 
Dolomite  Member  of  the  Rustler  Formation  at  the 
H-3  hydropad  at  the  Waste  Isolation  Pilot  Plant 
(WIPP)  site.  Both  tests  provided  information  on 
the  hydraulic  properties  of  the  Culebra  at  the  H-3 
hydropad.  The  interpretation  of  these  tests  had 
three  principal  objectives.  The  first  was  to  deter- 
mine the  most  appropriate  conceptualization  of  the 
nature  of  the  Culebra  flow  system  around  the  H-3 
hydropad.  The  second  was  to  quantify  the  hydrau- 
lic properties  of  the  Culebra  in  the  vicinity  of  the 
H-3  hydropad.  The  total  system  (fractures  plus 
matrix)  transmissivity  of  the  Culebra  derived  from 
the  first  test  is  2.9  sq  ft/day;  that  from  the  second 
test  is  2.7  sq  ft/day.  The  fracture-to-total-system 
storativity  ratios  range  from  0.03  to  0.25,  indicating 
a  relatively  high  degree  of  storage  within  the  frac- 


tures. The  highest  storativity  ratios  were  consist- 
ently found  at  H-3bl.  Wellbore  skin  values  are 
highly  negative,  indicating  direct  wellbore  connec- 
tion with  fractures.  The  third  objective  was  to 
quantify  the  average  hydraulic  properties  of  the 
Culebra  between  the  H-3  hydropad  and  more- 
distant  observation  wells.  Between  H-3  and  wells 
H-l  and  H-2,  the  apparent  transmissivity  is  be- 
tween 0.46  and  2.5  sq  ft/day,  and  the  apparent 
storativity  is  between  0.000027  and  0.0000045.  If 
the  possible  shaft-leakage  effects  are  ignored,  the 
apparent  transmissivity  between  H-3  and  wells 
WIPP- 19,  21,  and  22  to  the  north  is  bet  wen  1.1  and 
2.9  sq  ft/day,  and  the  apparent  storativity  is  be- 
tween 0.000009  and  0.000029.  If  shaft  leakage  af- 
fected the  responses  observed  at  WIPP-19,  21,  and 
22,  then  the  transmissivity  values  listed  above  are 
not  representative.  The  wells  to  the  north  of  H-3 
are  not  so  well  connected  hydraulically  to  H-3  as 
are  DOE-1  and  H-ll,  and  provided  no  indications 
that  groundwater  flow  was  occurring  primarily 
through  fractures.  The  interpretations  presented  in 
this  report  represent  an  analytical  approach  to  the 
understanding  of  large-scale  tests.  Calculated  trans- 
missivities  and  storativities  are  only  'apparent' 
values,  representing  the  average  response  of  large 
volumes  of  aquifer  to  a  stress  imposed  at  a  certain 
location.  (Lantz-PTT) 
W87-08243 


WIPP  HYDROLOGY  PROGRAM  WASTE  ISO- 
LATION PILOT  PLANT  SOUTHEASTERN 
NEW  MEXICO:  HYDROLOGIC  DATA 
REPORT  3. 

INTERA  Technologies,  Inc.,  Austin,  TX. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia  22161,  as  DE86- 
015377.  Price  codes:  A99  in  paper  copy;  and  A01 
in  microfiche.  Sandia  National  Laboratory  Con- 
tractor Report  No.  SAND86-7109,  June  1986.  688 
p,  124  fig,  6  tab,  31  ref,  25  append.  DOE  Contract 
DE-AC04-76DP00789. 

Descriptors:  'Hydrologic  properties,  *New 
Mexico,  'Pumping  tests,  'Groundwater  move- 
ment, 'Aquifer  testing,  Groundwater  management, 
Groundwater  level,  Anisotropy,  Culebra  dolomite, 
Observation  wells. 

Hydrologic  Data  Report  3  contains  basic  hydro- 
logic  data  for  aquifer  tests  and  water  level  meas- 
urements performed  at  the  Waste  Isolation  Pilot 
Plant  (WIPP)  site  in  southeastern  New  Mexico 
over  the  period  1984  through  1986.  This  report  is 
organized  into  six  parts  denoted  A,  B,  C,  D,  E,  and 
F.  Part  A  contains  hydrologic  data  obtained 
during  the  H-3  multipad  pumping  test  of  the  Cule- 
bra dolomite  October  15,  1985  through  April  12, 
1986.  The  test  included  a  62-day  pumping  period 
during  which  fluid-pressure  data  were  collected 
using  automated  Data-Acquisition  Systems  at  the 
H-3  hydropad  and  observation  wells  DOE-1,  H- 
llb3,  H-2c,  and  H-4b.  Part  B  is  an  account  of 
anisotropy  and  convergent-flow  tracer  testing  con- 
ducted from  April  to  June  1984  at  the  H-3  hydro- 
pad,  providing  a  description  of  test  equipment,  a 
short  history  of  the  testing,  and  plots  of  the  data. 
Part  C  contains  a  description  of  a  six-day  aquifer 
test  conducted  in  the  Culebra  dolomite  at  the  H-8 
hydropad  in  December  1985.  The  test  consisted  of 
72  hours  of  pumping  at  approximately  six  gallons 
per  miute,  followed  by  a  72-hour  recovery  period. 
Part  D  contains  a  description  of  a  six-day  aquifer 
test  conducted  in  the  Culebra  dolomite  at  the  H-7 
hydropad  in  February,  1986.  The  test  consisted  of 
72  hours  of  pumping  at  approximately  81.5  gallons 
per  minute,  followed  by  a  72-hour  recovery 
period.  Part  E  reports  basic  data  collected  during 
open-hole  testing  conducted  by  Sandia  National 
Laboratories  during  the  drilling  of  well  DOE-2 
from  August  1984  through  July  1985.  Hydrologic 
testing  was  performed  in  four  phases;  three  phases 
of  drillstem,  pulse,  and  slug  testing  of  the  Rustler, 
Salado,  and  Bell  Canyon  Formations,  and  a  pump- 
ing test  of  the  Culebra  Dolomite  Member  of  the 
Rustler  Formation.  Part  F  presents  November 
1985  through  April  1986  water  level  data  collected 
from  wells  in  the  observation-well  network  at  and 
near  the  WIPP  site,  including  plots  obtained  from 
the  water-level  data  for  the  Magenta,  the  Culebra, 
the  Rustler-Salado  contact  zone,  the  Bell  Canyon 
Formation,  and  the  Salado/Castile  Formations. 
(Lantz-PTT) 
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BIODEGRADATION    OF    CRESOL    ISOMERS 
IN  ANOXIC  AQUIFERS, 

Oklahoma  Univ.,  Norman.  Dept.  of  Botany  and 

Microbiology. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08292 


MULTIGRID  MODEL  FOR  STEADY  FLOW  IN 
PARTIALLY  SATURATED   POROUS   MEDIA, 

Washington  Univ.,  Seattle.  Dept.  of  Civil   Engi- 
neering. 

For   primary  bibliographic   entry   see   Field  2G. 
W87-08330 


BOUNDARY  ELEMENT  -  FINITE  ELEMENT 
PROCEDURE  FOR  POROUS  AND  FRAC- 
TURED MEDIA  FLOW, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Mineral  Engineering. 

D.  Elsworth. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  4,  p  551-560,  April  1987.  9  fig,  1  tab,  21  ref. 

Descriptors:  'Groundwater  movement,  'Geologic 
features,  'Data  interpretation,  'Flow,  'Aquifers, 
'Boundary  elements,  Turbulent  flow,  Reynolds 
numbers,  Fissures,  Porous  media,  Equations. 

A  coupled  boundary  element-finite  element  proce- 
dure is  presented  for  linear  and  nonlinear  fluid 
flow  simulation  in  porous  and  fractured  aquifers. 
Quadratic  variation  of  both  element  geometry  and 
fundamental  singularity  is  used  in  the  constitutive- 
ly  linear  direct  boundary  element  formulation. 
Compatible  3-  to  9-noded  Lagrangian  finite  ele- 
ments are  used  to  represent  the  plane  flow  domain 
for  mixed  linear  and  nonlinear  flows,  alike.  Nodes 
on  the  external  contour  of  the  boundary  element 
domain  are  only  retained  if  flux  boundary  condi- 
tions are  not  prescribed,  thus  resulting  in  reduced 
matrix  dimension.  The  geometric  conductance  of 
the  linear  boundary  element  region  is  evaluated 
only  once.  The  resulting  system  matrices  remain 
sparse,  positive  definite,  and  may  be  arranged  for 
symmetry.  Nonlinearity,  in  this  context,  is  restrict- 
ed to  turbulent  flow  at  high  Reynolds  numbers, 
although  other  nonlinearities  may  be  easily  accom- 
modated using  a  similar  procedure.  A  Missbach 
relationship  is  implemented  to  represent  turbulent 
flow  in  rock  fractures.  Turbulent  effects  are  con- 
fined to  the  finite  element  domain,  and  the  result- 
ing nonlinear  equations  are  solved  by  direct  iter- 
ation. Validation  studies  are  completed  against  ana- 
lytical solutions  to  linear  and  nonlinear  flow  prob- 
lems. Excellent  agreement  is  obtained  with  rela- 
tively sparing  nodal  coverage.  (Author's  abstract) 
W87-08331 


DEPTH-AVERAGING  EFFECTS  ON  HYDRAU- 
LIC HEAD  FOR  MEDIA  WITH  STOCHASTIC 
HYDRAULIC  CONDUCTIVITY, 

Geological  Survey,  Denver,  CO. 

R.  L.  Naff,  and  A.  V.  Vecchia. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.   4,  p  561-570,  April    1987.   8  fig,    14  ref,  2 

append. 

Descriptors:  'Groundwater  movement,  'Model 
studies,  'Stochastic  process,  'Hydraulic  conduc- 
tivity, 'Permeability  coefficient,  'Porous  media, 
Head,  Flow,  Distribution,  Groundwater,  Statistics. 

Hydraulic  conductivity  of  a  porous  medium  fre- 
quently is  considered  to  be  a  single  realization  of  a 
three-dimensional  spatial  stochastic  process.  The| 
most  common  observations  of  flow  in  porous 
media  are  hydraulic-head  measurements  obtained 
from  wells  which  are  screened  over  extensive  sec- 
tions of  the  medium.  These  measurements  repre- 
sent, approximately,  a  one-dimensional  spatial  av- 
erage of  the  actual  three-dimensional  head  distribu- 
tion, the  actual  head  distribution  being  a  stochastic  I 
process  resulting  from  flow  through  a  random  | 
hydraulic-conductivity  field.  This  paper  examines,  | 
via  ensemble  averages,  the  effect  of  such  spatial  | 
averages  of  groundwater  flow  on  the  spatial  auto- 
covariance  function  for  a  simple,  yet  viable,  sto- 
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lastic  model  of  a  bounded  medium.  The  model  is 
ken  to  be  three-dimensional  flow  in  a  medium 
at  is  bounded  above  and  below  and  in  which  the 
/draulic  conductivity  is  a  second-order  stationary 
xhastic  process.  Spatial  averaging  of  the  hy- 
aulic  heads  is  considered  to  take  place  over  the 
itire  thickness  of  the  medium.  Ensemble  var- 
aces  and  autocorrelations  for  depth-averaged 
ads  are  computed  for  the  resulting  two-dimen- 
>nal  flow  system  and  compared  with  those  from 
fully  three-dimensional  flow  system.  (Author's 
stract) 
87-08332 


VRBON  AND  ISOTOPE  MASS  BALANCE 
ODELS  OF  OASIS  VALLEY  -  FORTYMILE 
CNYON  GROUNDWATER  BASIN,  SOUTH- 
IN  NEVADA, 

ilifomia  Univ.,  Berkeley.  Lawrence  Berkeley 
ib. 

F.  White,  and  N.  J.  Chuma. 
ater  Resources  Research  WRERAQ,  Vol.   23, 
).  4,  p  571-582,  April  1987.  11  fig,  2  tab,  29  ref. 

scriptors:  'Groundwater  movement,  'Tracers, 
Carbon  isotopes,  'Model  studies,  'Oasis  Valley, 
Jroundwater  recharge,  'Oxygen  isotopes, 
■oundwater,  Aquifers,  Nevada,  Deuterium, 
irbon  dioxide,  Ions,  Prediction. 

ivironmental  isotopes  and  carbon  chemistry  pro- 
le means  of  differentiating  various  recharge 
as,  flow  paths,  and  ages  of  groundwater  in 
rtions  of  the  Nevada  Test  Site  and  vicinity. 
:gional  deltaD/deltal80  trends  are  offset  from 
;  present-day  meteoric  line  by  a  deuterium  de- 
:tion  of  5%,  suggesting  paleoclimatic  changes, 
rtial  pressures  of  C02  and  the  180  and  13C  data 
licate  solubility  and  isotopic  equilibrium  be- 
een  the  gas  and  water  in  the  soil  zone  with 
Jgressive  exchange  with  underlying  groundwat- 
in  the  shallow  alluvium  of  Oasis  Valley.  Appli- 
ion  of  a  closed  system  C02  model  using  the 
J3NR/EQ6  reaction  path  simulator  successfully 
>roduces  chemical  compositions  observed  in  the 
avium  in  the  Amargosa  Desert  and  in  the  deep 
F  aquifer  beneath  Pahute  Mesa  and  Yucca 
)untain.  Initial  P  sub  C02  input  to  the  soil  zone 
ring  recharge  was  calculated  to  range  from  0.03 
0.10  atm,  which  is  comparable  to  measured  soil 
)2  pressures  in  Oasis  Valley.  Results  are  corn- 
red  for  14C  ages  using  the  deltal3C  dilution 
rrection  and  mass  action  correction  term  relating 
idicted  and  calculated  ionic  activity  products  of 
C03.  Results  are  generally  comparable  with 
crepancies  attributed  to  anomalous  delta  13C 
lies.  (Author's  abstract) 
!7-08333 


ALUATION  OF  A  GROUNDWATER  COR- 

CITVE    ACTION    AT    THE    CHEM-DYNE 

iZARDOUS  WASTE  SITE  USING  A  TELE- 

OPIC    MESH    REFINEMENT    MODELING 

PROACH, 

oTrans,  Inc.,  Herndon,  VA. 

r  primary   bibliographic   entry   see   Field    5G. 

17-08337 


RAMETRIC  MODEL  FOR  CONSTITUTIVE 
OPERTIES  GOVERNING  MULTIPHASE 
OW  IN  POROUS  MEDIA, 

r  primary  bibliographic  entry  see  Field  2G. 
17-08338 


rERPRETATION  OF  TRACER  DISPLACE- 
Hl  DURING  INFILTRATION  OF  RIVER 
ITER  TO  GROUNDWATER, 

Igenoessisches     Inst,     fuer     Reaktorforschung, 

•erenlingen  (Switzerland). 

r  primary  bibliographic  entry  see  Field  2A. 

17-08340 


tfULATION  OF  CONTAMINANT  TRANS- 
IT IN  THREE  DIMENSIONS:  1.  THE  AL- 
RNATING  DIRECTION  GALERKIN  TECH- 
QUE, 

iterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences, 
r  primary  bibliographic  entry  see  Field  7C. 


W87-08346 


SIMULATION  OF  CONTAMINANT  TRANS- 
PORT IN  THREE  DIMENSIONS:  2.  DIMEN- 
SIONALITY EFFECTS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  7C. 

W87-08347 


STEADY  INFILTRATION  FROM  SMALL 
SHALLOW  CIRCULAR  PONDS, 

Department  of  Scientific  and  Industrial  Research, 

Wellington  (New  Zealand).  Applied  Mathematics 

Div. 

G.  J.  Weir. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  4,  p  733-736,  April  1987.  1  tab,  12  ref,  append. 

Descriptors:  'Surface-groundwater  relations, 
'Mathematical  equations,  'Infiltration,  'Ponds, 
'Reviews,  'Steady  flow,  Infiltrometers,  Estimat- 
ing, Soil  properties,  Flow. 

R.  A.  Wooding's  (1968)  analysis  of  steady  infiltra- 
tion from  a  shallow  circular  pond  is  reviewed  and 
extended.  A  new  approximation  is  obtained  for  the 
total  steady  flow  of  water  into  the  soil  from  ponds 
with  small  radii.  The  main  result  is  the  approxima- 
tion F*  =  4  pi  sin  squared  (a/(a  pi  sin  a  cos  a  +  2a 
sin  squared  a  In  a  -  a  cubed(l  +  2  psi(3/2)))), 
which  is  accurate  to  within  2%  for  a  less  than  0.4. 
Here  F*  approximates  the  dimensionless  flow  from 
the  pond,  and  a  is  the  usual  dimensionless  pond 
radius.  This  result  may  be  significant  to  ring  infil- 
trometers, since  substantial  errors  in  estimates  for 
apparent  soil  properties  result  for  moderate  values 
of  a  if  the  accurate  approximation  F*  is  replaced 
by  the  well-known  approximation  4  +  2  pi  a.  The 
presence  of  a  logarithmic  term  in  this  expansion 
indicates  that  flows  from  surface  sources  have  a 
different  analytic  structure  than  those  from  buried 
sources.  (Author's  abstract) 
W87-08351 


RADIONUCLIDE  SORPTION  AND  DESORP- 
TION  MECHANISMS  IN  INTERBED/ 
GROUNDWATER  SYSTEMS  OF  THE  COLUM- 
BIA RIVER  BASALT  FORMATION, 

Atomics  International  Div.,  Richland,  WA.  Rock- 
well Hanford  Operations. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-08416 


GROUND-WATER  PROTECTION  STRATEGY. 

Environmental    Protection   Agency,    Washington, 

DC.  Office  of  Ground-Water  Protection. 

For   primary   bibliographic   entry   see   Field   5G. 

W87-08495 


EXAMPLE  OF  AUTOMATIC  CONTROL  OF 
WATER  QUALITY  (UN  EXEMPLE  DE  CON- 
TROLE  AUTOMATIQUE  DE  LA  QUALITE 
DES  EAUX), 

Service  des  Eaux,  Services  Industriels  de  Geneve 

(Switzerland). 

For   primary   bibliographic   entry   see   Field   5G. 

W87-08518 


SELF-PURIFICATION  CAPABILITY  OF 
KARST  UNDERGROUND  WATERCOURSES 
WITH  RESPECT  TO  THE  POLLUTION  OF 
THE  MEDITERRANEAN  SEA, 

Andrija  Stampar  School  of  Public  Health,  Zagreb 

(Yugoslavia). 

For  primary  bibliographic  entry  see  Field  5B. 

W 87-08 563 


DRAINAGE  OF  SLOPING  LANDS  WITH  CON- 
STANT REPLENISHMENT, 

Govind   Ballabh   Pant  Univ.   of  Agriculture  and 
Technology,  Pantnagar  (India).  Dept.  of  Irrigation 
and  Drainage  Engineering. 
For   primary   bibliographic   entry   see   Field   2G. 

W87-08585 


Water  In  Soils — Group  2G 

MODELING         SATURATED-UNSATURATED 
WATER  FLOW  IN  SOILS, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy. 
For   primary   bibliographic   entry   see   Field   2G. 

W87-08587 


SCREENING  METHOD  FOR  CONTAMINANT 
PLUME  CONTROL, 

Illinois  State  Water  Survey,  Champaign.  Ground- 
Water  Section. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-08592 


STRATEGY     FOR     MANAGING     DEPLETED 
AQUIFERS, 

New  Jersey  Dept.  of  Environmental  Protection, 

Trenton.  Div.  of  Water  Resources. 

For  primary  bibliographic  entry  see  Field  4B. 

W87-08594 


COMPARISON  OF  THREE  GROUNDWATER 
MODELING  STUDIES, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Civil  Engineering. 
D.  McLaughlin,  and  W.  K.  Johnson. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  3,  p  405- 
421,  May  1987.  9  fig,  1  tab,  11  ref. 

Descriptors:  'Aquifers,  'Model  studies,  'Ground- 
water, 'San  Juan  basin,  'Computer  models,  Com- 
parison studies,  New  Mexico,  Performance  evalua- 
tion, Pumping  tests,  Prediction. 

Three  groundwater  modeling  studies  of  a  water 
rights  dispute  in  the  San  Juan  basin  of  New  Mexico 
are  compared.  Although  these  studies  all  use  the 
same  computer  model  and  rely  on  the  same  data 
base,  the  conclusions  they  reach  are  very  different. 
The  discrepancies  appear  to  be  due  primarily  to 
different  interpretations  of  the  pump  test  data  used 
to  estimate  aquifer  parameters  in  the  vicinity  of  a 
proposed  well  field.  Since  none  of  the  modeling 
studies  attempts  to  estimate  the  effect  of  ambiguous 
data  interpretations  on  predicted  drawdowns, 
there  is  no  way  to  judge  the  relative  value  of  the 
conflicting  results.  Although  this  outcome  is  dis- 
turbing it  is  not  unusual.  The  credibility  of  such 
modeling  studies  could  be  greatly  improved  if  they 
explicitly  addressed  the  factors  that  control  and 
limit  model  accuracy.  (Author's  abstract) 
W87-08597 


2G.  Water  In  Soils 


USE  OF  PRECIPITATION  DATA  TO  IDENTI- 
FY SOIL  MOISTURE  PATTERNS  AND  THE 
GROWING  SEASONS   IN   EASTERN  KENYA, 

National     Range     Research     Station,     Makindu 

(Kenya). 

For  primary  bibliographic  entry  see  Field  2B. 

W87-07609 


TESTING  OF  LATERAL  WATER  FLOW  IN  A 
MOISTURE  BARRIER, 

Los  Alamos  National  Lab.,  NM. 

For  primary  bibliographic  entry  see  Field  4B. 

W87-07678 


QUANTITATIVE  HYDROGEOLOGY: 

GROUNDWATER   HYDROLOGY   FOR   ENGI- 
NEERS, 

Ecole  Nationale  Superieure  des  Mines  de  Paris, 

Fontainebleau  (France). 

For  primary  bibliographic  entry  see  Field  2F. 

W87-07702 


GAS  CHROMATOGRAPHIC  MEASUREMENT 
OF  NITROGEN  REMOVAL  ACTIVITY  BELOW 
THE  MARSHY  SOILS  IN  THE  FEDERAL  RE- 
PUBLIC OF  GERMANY  THROUGH  A  DRAIN- 
AGE TUBE  (MESSUNG  DER  DENITRIFIKA- 
TIONS-AKTIVITAT  VON  DRAINIERTEN  NIE- 
DERMOORBODEN  DER  DDR  MIT  HILFE 
DER  GASCHROMATOGRAPHIE), 
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Field  2— WATER  CYCLE 
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Group  2G — Water  In  Soils 

Institute  fuer  Duengungsforschung  Leipzig-Pots- 
dam, Leipzig  (German  D.R.). 
H.  Lippold,  I.  Forster,  and  H.  Kading. 
Archiv  fuer  Acker-  und  Pflanzenbau  und  Boden- 
kunde  AAPBCE,  Vol.  30,  No.  4,  p  195-200,  1986.  1 
fig,  3  tab,  6  ref. 

Descriptors:  *Analytical  methods,  'Measuring  in- 
struments, *Nitrogen  removal,  *Marshy  soil,  *Min- 
eral  soil,  *Gas  chromatography,  Soil  types,  Organ- 
ic matter,  Nitrogen. 

Nitrogen  removal  activities  in  marshy  and  mineral 
soils  of  the  Federal  Republic  of  Germany  were 
determined  at  15  C  using  gas  chromatographic 
procedure  under  helium  atmosphere.  These  meas- 
urements were  carried  out  at  various  depths,  up  to 
80  cm  and  0-100  cm  for  marshy  and  mineral  soils, 
respectively.  The  results  indicate  that  inspite  of  the 
higher  organic  material  content  of  the  marshy  soil 
compared  to  the  mineral  soil  the  nitrogen  content 
of  both  the  soils  were  very  similar,  4  and  3  micro- 
grams of  nitrogen  per  cu  cm  during  day  light,  in 
the  bottom  layers  of  each  soil,  respectively.  The 
nitrogen  activity  was  found  to  decrease  as  the 
depth  of  the  soils  studied  increased.  Taking  into 
consideration  higher  solubility  in  water  a  signifi- 
cant correlation  was  found  between  Nl  and  CI  in 
the  marshy  soil  samples.  Also  in  the  soil  layers 
between  50  to  80  cm  the  correlation  with  hydro- 
gen ion  concentration  was  also  good.  These  results 
indicate  that  nitrogen  removal  was  influenced  by 
the  groundwater  in  marshy  soil  layers.  (Author's 
abstract) 
W87-07797 


EFFECT  OF  THE  DEPTH  OF  ATMOSPHERIC 
PRESSURE  AND  GROUND  WATER  FREE  LY- 
SIMETER  ON  THE  DRAINAGE  WATER  DIS- 
CHARGE AND  EVAPORATION  (EINFLUSS 
DER  TIEFE  GRUNDWASSERFREIER  LYSIM- 
ETER  OHNE  UNTERDRUCK  DUF  SICKER- 
WASSERABLAUF;  UND  VERDUNSTUNG), 
Humboldt-Univ.  zu  Berlin  (German  D.R.).  Sektion 
Pflanzenproduktion. 
J.  Katzur. 

Archiv  fuer  Acker-  und  Planzenbau  und  Boden- 
kunde  AAPBCE,  Vol.  30,  No.  4,  p  227-233,  1986.  3 
fig,  2  tab,  7  ref. 

Descriptors:  'Measuring  instruments,  'Ground- 
water,  *Lysimeters,  'Drainage  water,  'Evapora- 
tion, Atmospheric  pressure,  Flow,  Irrigation. 

A  lysimeter  without  any  groundwater  and  partial 
vacuum  and  capable  of  self  sustaining  drainage 
water  flow  in  a  rust  colored  sandy  soil  can  affect 
the  flow  and  evaporation  rate  of  irrigation  water. 
Measurements  indicate  that  the  depth  (100,  200  and 
300  cm)  of  operation  of  lysimeters  affects  the 
amount  of  discharge  water  and  evaporation.  At 
times  very  deep  lysimeters  discharge  small  quanti- 
ties of  water  with  corresponding  high  evaporation 
loss.  (Author's  abstract) 
W87-07799 


GROUNDWATER  DISCHARGE  FROM  GLA- 
CIAL AND  BEDROCK  AQUIFERS  AS  A  SOIL 
SALINIZATION  FACTOR  IN  SASKATCHE- 
WAN, 

Saskatchewan  Univ.,  Saskatoon.  Saskatchewan 
Inst,  of  Pedology. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-07905 


SOIL  AND  SUBSOIL  MOISTURE  ACCUMULA- 
TION DUE  TO  DRYLAND  AGRICULTURE  IN 
SOUTHERN  ALBERTA, 

Department  of  the  Environment,  Lethbridge  (Al- 
berta). Earth  Sciences  Div. 

H.  W.  Christie,  D.  N.  Graveland,  and  C.  J.  Palmer. 
Canadian  Journal  of  Soil  Science  CJSSAR,  Vol. 
65,  No.  4,  p  805-810,  November  1985.  2  fig,  2  tab,  8 
ref. 

Descriptors:  'Soil  water,  'Subsoil,  'Alberta,  'Ag- 
riculture, 'Accumulation,  'Cultivation,  'Salinity, 
•Prairies,  Hardpan  soils,  Crop  production,  Culti- 
vated lands,  Salts,  Soil  types,  Fallowing. 


Subsoil  moisture  accumulation  due  to  cultivation 
and  particularly  summerfallowing  is  considered  as 
an  important  causative  agent  of  dryland  salinity 
However,  few  studies  have  been  conducted  to 
quantify  the  magnitude  of  this  accumulation.  The 
amount  of  additional  moisture  that  had  accumulat- 
ed under  cultivated  land  as  compared  to  adjacent 
native  prairie  was  determined  at  two  sites  in  south- 
ern Alberta.  In  comparison  to  noncultivated  sites,  a 
total  of  74.0  cm  of  additional  moisture  was  found 
under  the  cultivated  area  of  a  Dark  Brown  Cher- 
nozem and  36.2  cm  under  a  Brown  Chernozem  to 
a  depth  of  6  m.  Only  relatively  insignificant 
changes  in  salt  content  were  found.  The  greater 
moisture  accumulation  in  the  Dark  Brown  soil 
could  be  attributed  to  a  longer  period  of  cultiva- 
tion and  a  lower  moisture  deficit.  There  was  no 
evidence  of  salt  accumulation  below  2  m.  It  is 
concluded  that  soil  water  may  continue  to  accumu- 
late under  present  prairie  dryland  agricultural 
practices,  possibly  resulting  in  dryland  salinity  in 
areas  not  presently  affected.  (Author's  abstract) 
W87-07906 


PITFALLS  IN  INTERPRETATION  OF  SOIL 
DRAINAGE  FROM  SOIL  SURVEY  INFORMA- 
TION, 

Department    of    Agriculture,    Ottawa    (Ontario). 

Land  Resource  Research  Inst. 

J.  A.  McKeague,  and  G.  C.  Topp. 

Canadian  Journal  of  Soil  Science  CJSSAR,  Vol. 

66,  No.  1,  p  37-44,  January-February  1986.  1  fig,  3 

tab,  27  ref. 

Descriptors:  'Soil  drainage,  'Soil  surveys,  'Data 
interpretation,  'Permeability  coefficient,  'Ontario, 
'Soil  porosity,  'Soil  water  'Soil  classification, 
Drainage,  Surveys,  Soil  types,  Soil  texture,  Soil 
physical  properties,  Soil  properties,  Soil  science, 
Classification,  Soil  structure,  Porosity,  Land  use, 
Tile  drainage. 

Soil  drainage  groups  assigned  on  the  basis  of  soil 
survey  information  were  evaluated  against  meas- 
ured saturated  hydraulic  conductivity  (Ksat)  data 
for  nine  soils  in  Ontario.  The  drainage  groups  used 
in  the  drainage  guide  for  Ontario  are  based  mainly 
on  assumed  relationships  between  soil  texture  and 
the  capacity  of  the  soil  to  transmit  water.  Meas- 
ured Ksat  values  were  incompatible  with  the  drain- 
age groups  assigned  to  at  least  four  of  the  nine 
soils.  For  the  soils  tested,  there  was  very  little 
relationship  between  texture  and  Ksat.  Structure, 
including  porosity,  had  a  major  influence  on  Ksat, 
and  near-surface  structure  is  influenced  greatly  by 
land  use.  It  is  concluded  that  general  interpreta- 
tions of  the  drainage  characteristics  of  soil  series 
have  serious  limitations.  The  usefulness  of  soil 
survey  information  for  interpretation  of  soil  drain- 
age could  be  increased  by  improved  description  of 
soil  morphology  and  by  reliable  estimates  of  Ksat 
during  mapping.  Such  estimates  can  be  based  on 
morphology  if  they  are  regularly  recalibrated  by 
measurement.  (Author's  abstract) 
W87-07907 


EFFECT  OF  SOIL  WATER  AND  TEMPERA- 
TURE ON  CORN  (ZEA  MAYS  L.)  ROOT 
GROWTH  DURING  EMERGENCE, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Soil  Science. 

H.  W.  Cutforth,  C.  F.  Shaykewich,  and  C.  M. 

Cho. 

Canadian  Journal  of  Soil  Science  CJSSAR,  Vol. 

66,  No.  1,  p  51-58,  January-February  1986.  5  fig,  2 

tab,  5  ref. 

Descriptors:  'Soil  water,  'Soil  temperature,  'Root 
development,  'Corn,  'Water  stress,  'Growth 
rates,  Temperature,  Roots,  Germination,  Agrono- 
my, Crop  production,  Soil  physical  properties, 
Stress. 

Root  growth  between  germination  and  emergence 
was  studied  in  the  corn  hybrids  Pioneer  3995, 
Northrup  King  403,  and  Pride  1108  at  soil  tem- 
peratures of  15,  19,  25,  and  30.5  C  and  a  range  of 
soil  water  contents.  Decreases  in  soil  temperature 
and  water  content  both  decreased  root  growth 
rate.  Roots  were  also  noticeably  thinner  as  temper- 
ature increased.  Roots  grown  at  15  C  were  thicker, 
less  branched,  and  had  fewer  root  hairs  than  those 


grown  at  higher  temperatures  Sensitivit;, 
content  decreased  with  decreasing  soil  temper: 
ture.  A  linear  regression  of  maximum  root  growl 
rate  on  temperature  indicated  that  hybrids  did  n< 
differ  in  their  response  of  root  growth  rate  I 
temperature.  However,  Pioneer  3995  was  less  i 
sitive  to  soil  water  stress  than  was  Northrup  Kir 
403,  while  Pride  1 108  was  the  most  sensitive  (A 
thor's  abstract) 
W87-07908 


COMPARISON  OF  METHODS  FOR  DETEJ 
MINING  SATURATED  HYDRAULIC  COft 
DUCTIVITY  AND  DRAINABLE  POROSITY  Q 
TWO  SOUTHERN  ALBERTA  SOILS, 

Department  of  Agriculture,  Lethbridge  (Albert* 

Drainage  Branch. 

G.  D.  Buckland,  D.  B.  Harker,  and  T.  G. 

Sommerfeldt. 

Canadian  Journal  of  Soil  Science  CJSSAR,  Vt, 

66,  No.  2,  p  249-259,  May  1986.  1  fig,  5  tab,  30  rti 

Descriptors:  'Saturation,  'Permeability  coefficiei; 
'Measuring  instruments,  'Hydraulic  conductivit, 
•Soil  water,  'Porosity,  'Subsurface  drainage,  'A; 
berta,  'Soil  types,  'Drainage  systems,  Drainag 
Saturated  soils,  Performance  evaluation,  Perme 
meters,  Drains,  Subsurface  drains,  Water  lev, 
fluctuations,  Water  table  fluctuations,  Profiles,  S<t 
profiles,  Cores. 

Saturated  hydraulic  conductivity  (K  sub  s;  ai 
drainable  porosity  (f)  determined  by  differe 
methods  and  for  different  depths  were  compar« 
with  those  determined  from  the  performance  < 
drainage  systems  installed  at  two  locations  in  ordi 
to  determine  which  methods  are  suitable  for  use 
subsurface  drainage  design.  Values  of  auger  hc< 
and  constant-head  well  permeameter  K  sub  s  we 
140  and  110%,  respectively,  of  those  determine 
from  subsurface  drains.  Agreement  of  horizon! 
or  vertical  K  sub  s  from  in  situ  falling-head  p« 
meameters  to  other  methods  was  satisfactory  pt 
viding  sample  numbers  were  large.  K  sub  s 
Tempe  cells  was  only  3-10%  of  drain  K  sub  s  ai 
in  one  instance  was  significantly  lower  than  K  s: 
s  determined  by  all  other  methods.  At  one  site* 
profile-averaged  value  of  f  determined  from  ti 
soil  moisture  characteristic  curve  (0-5  kPa) 
semi-disturbed  cores  agreed  with  that  determini 
from  drainage  trials.  At  the  other  site,  a  satisfi, 
tory  value  of  f  was  found  only  when  the  zone 
which  the  water  table  fluctuated  was  consideri: 
Results  indicate  that  K  sub  s  determined  by  ti 
auger  hole  and  constant-head  well  permeame 
methods,  and  f  determined  from  the  soil  moists 
characteristic  curve  of  semi-disturbed  cores,  ;: 
sufficiently  reliable  and  practical  for  subsurfe 
drainage  design.  (Author's  abstract) 
W87-07910 


RAPID  METHOD  FOR  ESTIMATES 
WEIGHTED  SOIL  SALINITY  FROM  APPA 
ENT  SOIL  ELECTRICAL  CONDUCTrVT 
MEASURED  WITH  AN  ABOVEGROU? 
ELECTROMAGNETIC  INDUCTION  METER,' 
Missouri  Univ. -Columbia.  Dept.  of  Agronomy. 
N.  C.  Wollenhaupt,  J.  L.  Richardson,  J.  E.  Foss,^ 
and  E.  C.  Doll. 

Canadian  Journal  of  Soil  Science  CJSSAR,  V 
66,  No.  2,  p  315-321,  May  1986.  4  fig,  3  tab,  12  i 

Descriptors:  'Geophysics,  'Electrical  stud) 
•Measuring  instruments,  'Estimating,  'Saline  so 
•Conductivity,  'Calibrations,  *Soil  surveys,  9 
chemical  properties,  Mapping,  Regression  analy, 
Surveys. 

A  method  is  presented  for  calibrating  electrom  ■ 
netic  induction  instrument  readings  with  saturaJ 
paste  electrical  conductivity  (ECe)  for  field  ml 
ping  purposes.  Each  meter  reading  represents  n 
integration  of  the  apparent  soil  electrical  cond •• 
tivity  (ECa)  over  the  meter's  response  depth,  n 
correlate  the  meter  readings  with  measured  Ei 
within  soil  depth  increments,  several  pedons  ret" 
senting  a  range  of  soil  salinity  for  the  survey  ail 
were  sampled  in  30-cm  increments  to  a  de»l 
corresponding  to  the  meter  response.  A  weighty 
procedure  based  on  the  meter  response-depth  fuf- 
tion  was  developed  to  condense  the  multiple  I- 
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y  depth  measurements  into  a  single  weighted  area 
)ecific  value.  These  values  were  correlated  with 
le  apparent  soil  electric  conductivity  from  the 
[ectromagnetic  induction  instrument  by  simple 
near  regression.  This  technique  is  designed  for 
>il  association  of  similar  parent  materials.  The 
suiting  regression  equation  yields  a  quick  reliable 
^uation  that  avoids  complex  mathematics  and 
onverts  the  instrument  readings  into  weighted 
)rms  of  commonly  used  saturated  paste  electrical 
onductivity  values.  (Author's  abstract) 
/87-07912 


MELIORATION  OF  A  CALCAREOUS  SO- 
ONETZIC  SOIL  BY  IRRIGATION,  DEEP  RIP- 
ING,  AND  ACIDIFICATION  WITH  ELEMEN- 
AL  SULFUR, 

Jepartment  of  Agriculture,  Lethbridge  (Alberta). 
:esearch  Station. 
B.  Bole. 

lanadian  Journal  of  Soil  Science  CJSSAR,  Vol. 
6,  No.  2,  p  347-356,  May  1986.  2  fig,  4  tab,  20  ref. 

)escriptors:  *Soil  amendments,  'Cultivation, 
Calcareous  soils,  'Infiltration,  *Soil  chemical 
roperties,  'Irrigation,  'Acidification,  'Sulfur,  Soil 
ppes,  Agronomy,  Leaching,  Oxidation,  Biological 
xidation,  Bacteria,  Crop  yield,  Sodium,  Calcium, 
lagnesium,  Solute  transport,  Permeability  coeffi- 
ient,  Solubility,  Lime,  Barley. 

"he  effect  of  leaching,  deep  ripping,  and  acidifica- 
lon  t>y  bacterial  oxidation  of  elemental  sulfur  on 
lie  amelioration  of  a  calcareous  Solonetzic  soil 
ras  investigated  by  measuring  changes  in  soil 
hemical  properties,  infiltration,  and  crop  yields 
iver  four  seasons.  Weekly  applications  of  12-25 
am  of  irrigation  water  for  9  wk  in  1981  and  11  wk 
i  1982  leached  over  half  of  the  soluble  salts  from 
he  surface  60  cm  of  a  Solonetzic  soil.  Sodium  was 
lore  readily  leached  than  Ca  +  Mg  so  that  the 
odium  adsorption  ratio  (SAR)  was  reduced  from 
oore  than  20  to  less  than  10  throughout  the  surface 
0  cm.  Further  amelioration  resulted  from  normal 
rrigation  practices  consisting  of  three  4-h  applica- 
ions  of  50-60  mm  of  water  in  1983  and  1984. 
lipping  with  a  subsoiler  to  a  depth  of  50-60  cm  did 
lot  significantly  affect  the  reclamation,  although 
he  surface  infiltration  rate  and  hydraulic  conduc- 
rvity  remained  higher  3.5  yr  after  tillage  compared 
«th  the  control.  Oxidation  of  elemental  S  (3.3  t/ 
la)  applied  in  1981  resulted  in  a  decrease  in  pH  of 
he  surface  15  cm  of  soil  from  7.2  to  5.3  after  two 
rrigation  seasons.  Naturally-occurring  lime  was 
lissolved  by  the  S  treatment,  increasing  the  soluble 
2&  +  Mg  and  total  salts  and  decreasing  the  SAR. 
rhese  effects  were  no  longer  evident  after  the  1984 
rrigation  season.  Yields  of  spring  barley  (Hordeum 
tilgare)  were  not  affected  by  the  tillage  or  S 
reatments.  (Author's  abstract) 
W7-07913 


EFFECT  OF  SOIL  MOISTURE  AND  PH  ON 
rHE  RESPONSE  OF  ALFALFA  TO  MOLYBDE- 
NUM (EFFETS  DES  REGIMES  HYDRIQUES 
ET  DES  PH  DU  SOL  SUR  LA  REPONSE  AU 
MOLYBDENE  DE  LA  LUZERNE), 
Department  of  Agriculture,  Lennoxville  (Quebec). 
Station  de  Recherches. 
I.  L.  Dionne,  and  A.  R.  Pesant. 
Canadian  Journal  of  Soil  Science  CJSSAR,  Vol. 
66,  No.  3,  p  421-435,  August  1986.  4  fig,  7  tab,  25 
ref. 

Descriptors:  'Soil  water,  'Hydrogen  ion  concen- 
tration, 'Molybdenum,  'Alfalfa,  'Soil  amend- 
ments, 'Agronomy,  Heavy  metals,  Soil  types, 
Lime,  Acidity,  Fertilizers,  Saturation,  Crop  yield, 
Bioaccumulation,  Accumulation. 

Alfalfa  was  grown  on  three  different  soils  at  differ- 
ent pH  levels  (5.0,  6.5,  and  7.5),  molybdenum 
application  rates  (0.0,  0.1,  0.2,  and  0.3  mg  Mo  per 
kg  of  soil),  and  moisture  levels  (dry,  optimal,  and 
saturated).  Yields  were  not  affected  by  molybde- 
num applications  regardless  of  soil  type,  soil  pH,  or 
soil  moisture  regimes.  Mo  content  of  alfalfa  in- 
creased linearly  with  rates  of  Mo  from  0.2  ppm  to 
23  ppm  Mo.  Liming  soil  to  pH  7.2  produced  the 
same  increase  of  Mo  content  in  alfalfa  as  applying 
Mo  at  the  rate  of  0.2  mg/kg  to  acid  soils.  Mo 


content  of  alfalfa  was  also  slightly  increased  by  soil 
moisture.  A  Mo  content  of  20  ppm  or  more  was 
obtained  as  a  result  of  the  combined  effect  of 
molybdenum  application,  liming,  and  soil  moisture 
regimes.  The  exchangeable  Mo  content  found  in 
soils  after  the  experiment  increased  with  rate  of 
Mo  but  decreased  with  increasing  soil  pH.  The 
uptake  of  molybdenum  was  increased  so  much  by 
liming  that  the  Mo  left  in  soil  after  cropping  was 
decreased  as  soil  pH  increased.  (Author's  abstract) 
W87-07914 


EFFECT  OF  SUBSOILING  ON  WHEAT  YIELD 
AND  SALT  DISTRIBUTION  OF  A  SOLONET- 
ZIC SOIL, 

Department  of  Agriculture,  Lethbridge  (Alberta). 

Research  Station. 

C.  Chang,  T.  G.  Sommerfeldt,  G.  B.  Schaalje,  and 

C.  J.  Palmer. 

Canadian  Journal  of  Soil  Science  CJSSAR,  Vol. 

66,  No.  3,  p  437-443,  August  1986.  2  fig,  4  tab,  17 

ref. 

Descriptors:  'Cultivation,  'Crop  yield,  'Wheat, 
'Salt,  'Distribution,  'Soil  types,  'Solute  transport, 
'Irrigation  effects,  Irrigation,  Spatial  distribution, 
Soil  physical  properties,  Soil  chemical  properties, 
Soil  chemistry,  Salinity,  Saline  soils,  Alberta,  Fer- 
tilizers, Nitrogen,  Phosphates,  Profiles,  Soil  pro- 
files. 

The  effects  of  subsoiling  (deep  ripping  to  52  cm 
depth)  in  the  amelioration  of  a  Solonetzic  soil 
under  irrigated  and  nonirrigated  conditions  were 
examined  at  experimental  plots  in  Alberta.  All 
plots  were  fertilized  by  broadcasting  N  and  P205 
at  rates  of  80  and  42  kg/ha,  respectively.  Hard 
spring  wheat  was  grown  annually  from  1980  to 
1984.  The  plot  area  had  a  high  degree  of  spatial 
variability  in  both  physical  and  chemical  properties 
of  the  soil.  Subsoiling  in  the  fall  of  1979  and  1980 
had  no  significant  effects  on  soil  salinity  and  sodi- 
city  or  on  wheat  yield  under  nonirrigated  condi- 
tions. However,  under  irrigated  conditions,  sub- 
soiling  enhanced  the  downward  movement  of  salts 
and  had  a  significant  overall  profile  (to  90  cm) 
effect  on  soil  salinity  and  sodicity,  but  it  had  no 
significant  effect  among  depths  within  the  profile. 
Subsoiling  also  had  no  significant  effect  on  wheat 
yield  under  irrigated  conditions.  Irrigation  alone 
improved  the  soil  salinity  and  sodicity  conditions, 
increased  wheat  yields,  and  reduced  yield  variabili- 
ty. (Author's  abstract) 
W87-07915 


INFLUENCE  OF  DRAIN  DEPTH  ON  THE 
RATE  OF  SOIL  RECLAMATION  IN  IRRIGAT- 
ED AREAS  OF  SOUTHERN  ALBERTA, 

Department  of  Agriculture,  Lethbridge  (Alberta). 

Drainage  Branch. 

For  primary  bibliographic  entry  see  Field  4A. 

W87-07917 


COMPACTION  AND  TILLAGE  DEPTH  COM- 
BINATIONS FOR  WATER  MANAGEMENT 
AND  RICE  PRODUCTION  IN  LOW-RETEN- 
TIVE PERMEABLE  SOILS, 

Indian  Inst,  of  Tech.,  Kharagpur.  Dept.  of  Agri- 
cultural Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 
W87-07921 


EFFECTS  OF  TILLAGE  METHODS  AND 
WATER  REGIMES  ON  SOIL  PROPERTIES 
AND  YIELD  OF  LOWLAND  RICE  FROM  A 
SANDY  LOAM  SOIL  IN  SOUTHWEST  NIGE- 
RIA, 

International  Inst,  of  Tropical  Agriculture,  Ibadan 
(Nigeria). 

For  primary  bibliographic  entry  see  Field  3F. 
W 87-07922 


VARIABILITY  OF  INFILTRATION  UNDER 
UNCERTAINTY  IN  UNSATURATED  ZONE 
PARAMETERS, 

Butler  Univ.,  Indianapolis,  IN.  Holcomb  Research 

Inst. 

A.  I.  El-Kadi. 


Journal  of  Hydrology  JHYDA7,  Vol.  90,  No.  1/2, 
p  61-80,  March  1987.  9  fig,  4  tab,  33  ref. 

Descriptors:  'Correlation  analysis,  'Model  studies, 
'Cross-correlation  analysis,  'Unsaturated  zone, 
'Infiltration,  'Mathematical  equations,  'Monte 
Carlo  method,  Soil  water,  Hydraulic  conductivity, 
Permeability  coefficient,  Ponding,  Stochastic  proc- 
ess, Rainfall. 

A  problem  of  special  interest  is  the  variability  of 
modeled  infiltration  caused  by  uncertainty  in  un- 
saturated zone  parameters.  The  problem  is  studied 
here  by  solving  a  one-dimensional  form  of  Rich- 
ards' equation  within  a  Monte  Carlo  analysis. 
Based  on  experimental  data,  cross-correlation  be- 
tween measurable  soil  properties  -  namely,  the  soil- 
water  characteristic  function  and  the  hydraulic 
conductivity  function  -  is  defined.  The  unsaturated 
zone  parameters  can  be  estimated  explicitly  from 
the  value  of  the  saturated  hydraulic  conductivity. 
Also  clarified  are  the  effects  of  spatially  varied 
parameters  on  the  variability  of  point  infiltration, 
water  content,  and  time  to  the  onset  of  ponding. 
The  paper  explores  how  both  model  sophistication 
and  parameter  cross-correlation  affect  modeling 
results.  Analytical  solutions  can  be  used  in  the 
stochastic  analysis  if  cross-correlation  is  consid- 
ered. The  inclusion  of  cross-correlation  decreases 
the  variability  of  output  parameters  without  much 
effect  on  the  mean  values  of  these  parameters.  An 
effective  value  is  defined  for  the  saturated  hydrau- 
lic conductivity  that  may  characterize  the  hetero- 
geneous soil.  For  a  specified  rainfall  intensity,  this 
value  depends  on  the  variability  and  autocorrela- 
tion structure  of  the  saturated  hydraulic  conductiv- 
ity. Neglecting  variability  may  lead  to  unaccept- 
able errors.  (Author's  abstract) 
W87-08121 


SOLUTE  TRANSPORT  WITH  EQUILIBRIUM 
AQUEOUS  COMPLEXATION  AND  EITHER 
SORPTION  OR  ION  EXCHANGE:  SIMULA- 
TION METHODOLOGY  AND  APPLICATIONS, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 
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SPATIAL  VARIABILITY  OF  INFILTRATION 
IN  A  SEMI-ARID  ENVIRONMENT, 

Lund  Univ.  (Sweden).  Dept.  of  Water  Resources 

Engineering. 

R.  Berndtsson,  and  M.  Larson. 

Journal  of  Hydrology  JHYDA7,  Vol.  90,  No.  1/2, 

p  117-133,  March  1987.  8  fig,  2  tab,  29  ref. 

Descriptors:  'Spatial  variability,  'Infiltration, 
'Semi-arid  lands,  'Infiltrometers,  Urban  areas, 
Catchments,  Tunisia,  Geomorphology,  Vegetation 
patterns,  Wadis,  Statistics. 

Fifty-two  double-ring  infiltrometer  tests,  per- 
formed in  a  small,  partly  urbanized  catchment  in 
northern  Tunisia  are  analyzed.  Spatial  variability  is 
characterized  by  use  of  cross-correlation  functions. 
Spatial  patterns  of  infiltration  properties  are  shown 
to  be  governed  by  geomorphology  and  occurring 
vegetation.  Different  geomorphological  zones  and 
zones  with  equal  density  of  vegetation  tend  to  be 
oriented  in  a  parallel  pattern  in  relation  to  the 
wadi.  Statistical  properties  of  infiltration  capacities 
depending  on  geomorphological  zone  are  present- 
ed. (Author's  abstract) 
W87-08123 


RETENTIVITY  FUNCTION  FOR  USE  IN  SOIL 
-  WATER  SIMULATION  MODELS, 

Natal    Univ.,    Pietermaritzburg    (South    Africa). 

Dept.  of  Soil  Science  and  Agrometeorology. 

J.  L.  Hutson,  and  A.  Cass. 

Journal  of  Soil  Science  JSSCAH,  Vol.  38,  No.  1,  p 

105-113,  March  1987.  6  fig,  3  tab,  13  ref. 

Descriptors:  'Model  studies,  'Flow  simulation 
models,  'Retentivity  functions,  'Model  studies, 
'Simulation  analysis,  'Soil  water  movement,  'Soil 
water,  'Porosity,  Soil  properties,  Regression  anal- 
ysis, Density,  Soil  profiles,  Hydrology,  Soil  types. 

A  sigmoidal,  non-hysteretic  two-part  retentivity 
function  having  only  two  constants  in  addition  to 
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Field  2— WATER  CYCLE 
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Group  20 — Water  In  Soils 

poroilty  wm  developed  for  uie  In  soil-water  flow 
simulation  models.  Values  of  the  constints,  shapes 
of  the  retentivlty  curves,  and  soil  textural  proper- 
ties were  related  by  fitting  the  retentivlty  function 
to  retentivlty  data  generated  using  regression  equa- 
tions. Two  sets  of  regression  equations,  which 
relate  water  content  at  specific  matrlc  potentials  to 
soil  texture  and  bulk  density,  were  used,  one  for 
British  soils  and  one  for  South  African  soils.  Hy- 
drologically  inhomogenous  soils  may  be  modelled 
by  varying  the  values  of  the  retentivlty  constants 
through  the  profile  to  reflect  changing  soil  proper- 
ties. (Author's  abstract) 
W87-08130 


CORRELATIONS  OF  COMPOUND  PROPER- 
TIES WITH  SORPTION  CHARACTERISTICS 
OF  NONPOLAR  COMPOUNDS  BY  SOILS 
AND  SEDIMENTS:  CONCEPTS  AND  LIMITA- 
TIONS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of 
Agronomy. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-08178 


SIMULATION  OF  WATER  FLOW  IN  THE  UN- 
SATURATED ZONE  INCLUDING  THE  ROOT 
ZONE, 

Technical  Univ.   of  Denmark,   Lyngby.   Inst,  of 
Hydrodynamics  and  Hydraulic  Engineering. 
K.  H.  Jensen. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia  22161,  as  DE84- 
751000.  Price  codes:  All  in  paper  copy,  A01  in 
microfiche.  Report  No.  DTH-ISVA-33,  May 
1983.  259  p,  106  fig,   12  tab,  108  ref,  2  append. 

Descriptors:  *Soil  water,  'Groundwater  move- 
ment, *Root  zone,  'Simulation  analysis,  'Den- 
mark, *Model  studies,  Flow  profiles,  Finite  differ- 
ence methods,  Mathematical  equations,  Hydrolog- 
ic  models,  Mathematical  models. 

A  one-dimensional  soil  water  flow  model  has  been 
developed  based  on  a  finite  difference  approxima- 
tion of  the  governing  differential  equation.  In  the 
flow  equation  is  included  a  sink  term  representing 
the  moisture  extraction  by  root  systems,  and  allow- 
ance for  evaporation  from  the  soil  surface  is  made 
too.  Estimation  of  these  terms  is  based  on  a  poten- 
tial transpiration  calculated  from  the  Penman- 
Monteith  equation,  on  a  potential  soil  evaporation 
calculated  from  the  Ritchie  equation  and  in  both 
cases  on  relations  to  soil  moisture  availability  over 
various  soil  depths.  In  addition,  an  interception 
description  is  included.  The  performance  of  the 
model  is  tested  against  extensive  data  collected 
from  field  studies  of  agricultural  crops  at  two 
locations  in  Denmark,  which  represent  two  differ- 
ent soil  conditions.  Measured  and  simulated  soil 
water  contents  and  soil  water  pressure  heads  com- 
pare well.  The  physical  basis  of  the  model  provides 
a  potential  for  a  wide  range  of  applications  and 
allows  for  a  prediction  of  the  effect  of  human 
activities.  In  this  respect,  the  model  has  been  ap- 
plied for  predicting  the  consequences  of  irrigation 
on  the  hydrologic  subprocesses  of  evapotranspira- 
tion  and  deep  percolation.  This  prediction  has  been 
validated  against  measurements.  The  soil  water 
flow  model  may  be  included  in  a  distributed  and 

fihysically  based  hydrologic  catchment  model  to 
ink  the  processes  of  overland  and  channel  flow 
and  groundwater  flow.  Since  the  model  describes 
the  variation  of  water  flow  and  moisture  content 
throughout  the  profile,  it  provides  the  necessary 
input  for  the  calculation  or  the  transport  and  dis- 
persion of  solutes  in  the  soil  profile.  (Author's 
abstract) 
W87-08214 


PHENOTYPIC  FLEXIBILITY  OF  CAREX 
FLACCA  SCHREB.:  TOLERANCE  OF  SOIL 
FLOODING  BY  POPULATIONS  FROM  CON- 
TRASTING HABITATS, 

University  Coll.,  Cork  (Ireland).  Dept.  of  Plant 

Science. 

For  primary  bibliographic  entry  see  Field  21. 
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MULTIGRID  MODEL  FOR  STEADY  FLOW  IN 
PARTIALLY   SATURATED   POROUS   MEDIA, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

T.  J.  McKeon,  and  W.-S.  Chu. 
Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  4,  p  542-550,  April  1987.  1 1  fig,  4  tab,  40  ref. 
Washington  Water  Research  Center  Project  A- 
138-WASH. 

Descriptors:  'Soil  water  movement,  "Groundwat- 
er movement,  "Model  studies,  "Steady  flow, 
•Porous  media,  "Saturation,  Algorithms,  Equa- 
tions, Computers,  Performance  evaluation,  Simula- 
tion, Soil  properties. 

A  numerical  model  for  steady  flow  in  a  partially 
saturated  porous  medium  is  presented.  The  model 
uses  the  multigrid  solution  algorithm  for  solving 
the  system  of  equations  resulting  from  the  discrete 
approximation  to  the  partial  differential  equation. 
The  model  solutions  checked  favorably  with  an 
existing  analytical  solution.  Used  for  a  hypothetical 
problem  with  realistic  soil  characteristics  the 
model  has  been  shown  to  be  very  efficient  for 
problems  with  the  number  of  unknowns  on  the 
order  of  10,000  and  more.  Specifically,  the  multi- 
grid  scheme  was  shown  to  be  22  times  faster  in 
terms  of  CPU  time  than  the  line  successive  over- 
taxation method  for  the  particular  problem  chosen. 
In  addition,  the  required  CPU  time  is  shown  to  be 
a  linear  function  of  the  number  of  unknowns 
within  the  solution  domain.  This  indicates  that  the 
convergence  rate  of  the  multigrid  solution  algo- 
rithm is  independent  of  the  grid  resolution.  Be- 
cause of  the  significant  improvement  in  computa- 
tional efficiency,  the  multigrid  model  can  be  used 
to  simulate  field  scale  partially  saturated  flow 
problems  with  very  fine  grid  resolution  as  is  often 
required  by  highly  nonlinear  soil  characteristics. 
Further  studies  and  application  of  the  multigrid 
solution  technique  are  suggested.  (Author's  ab- 
stract) 
W87-08330 


BOUNDARY  ELEMENT  -  FINITE  ELEMENT 
PROCEDURE  FOR  POROUS  AND  FRAC- 
TURED MEDIA  FLOW, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-08331 


DEPTH-AVERAGING  EFFECTS  ON  HYDRAU- 
LIC HEAD  FOR  MEDIA  WITH  STOCHASTIC 
HYDRAULIC  CONDUCTIVITY, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-08332 


SOIL    WATER    SATURATION:    DIELECTRIC 
DETERMINATION, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Phys- 
ics. 

For  primary  bibliographic  entry  see  Field  7B. 
W87-08335 


PARAMETRIC  MODEL  FOR  CONSTITUTIVE 
PROPERTIES  GOVERNING  MULTIPHASE 
FLOW  IN  POROUS  MEDIA, 

J.  C.  Parker,  R.  J.  Lenhard,  and  T.  Kuppusamy. 
Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  4,  p  618-624,  April  1987.  4  fig,  1  tab,  25  ref. 
EPA  Assistance  agreement  CR-8 12073. 

Descriptors:  "Soil  water  movement,  "Groundwat- 
er movement,  "Flow  models,  "Model  studies, 
"Porous  media,  "Multiphase  flow,  "Saturation, 
Calibrations,  Permeability,  Flow,  Estimating. 

A  parametric  model  is  developed  to  describe  rela- 
tive permeability-saturation-fluid  pressure  func- 
tional relationships  in  two-  or  three-fluid  phase 
porous  media  systems  subject  to  monotonic  satura- 
tions paths.  All  functions  are  obtained  as  simple 
closed-form  expressions  convenient  for  implemen- 
tation in  numerical  multiphase  flow  models.  Model 
calibration  requires  only  relatively  simple  determi- 
nations of  saturation-pressure   relations   in   two- 


phase  systems.  A  scaling  procedure  it  employed 
simplify  the  description  of  two-phase  saturitio 
capillary  head  relations  for  arbitrary  fluid  pairs  ai 
experimental  results  for  two  porous  media  are  pi 
sented  to  demonstrate  its  applicability.  ExtentV 
of  two-phase  relations  to  three-phase  systems 
obtained  under  the  assumption  that  fluid  wettab 
ity  follows  the  sequence  water  >  nonaqueo 
phase  liquid  >  air.  Expressions  for  fluid  relati 
permeabilities  are  derived  from  the  scaled  satui 
tion-capillary  head  function  using  a  flow  chanr 
distribution  model  to  estimate  effective  mean  flu: 
conducting  pore  dimensions.  Constraints  on  mot 
application  are  discussed.  (See  also  W87-083; 
(Author's  abstract) 
W87-08338 


FINITE-ELEMENT  ANALYSIS  OF  MUL1 
PHASE  IMMISCIBLE  FLOW  THROUC 
SOILS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacl 

burg. 

T.  Kuppusamy,  J.  Sheng,  J.  C.  Parker,  and  R.  J. 

Lenhard. 

Water  Resources  Research  WRERAQ,  Vol.  I 

No.  4,  p  625-631,  April  1987.  9  fig,  2  tab,  15  r 

EPA  Assistance  agreement  CR-8 12073. 

Descriptors:  "Soil  water  movement,  "Model  stt 
ies,  "Finite  element  analysis,  "Multiphase  flo 
"Porous  media,  Conductivity,  Saturation,  Calib 
tions,  Simulation,  Prediction,  Groundwater. 

A  finite-element  model  is  developed  for  multiphi 
flow  through  soil  involving  three  immiscible  flui 
namely,  air,  water,  and  a  nonaqueous  phase  liqi 
(NAPL).  A  variational  method  is  employed  for  i 
finite-element  formulation  corresponding  to 
coupled  differential  equations  governing  flow  ii 
three-fluid  phase  porous  medium  system  with  a 
stant  air  phase  pressure.  Constitutive  relationsh 
for  fluid  conductivities  and  saturations  as  functk 
of  fluid  pressures,  which  are  derived  in  a  comp: 
ion  paper  by  and  which  may  be  calibrated  fr< 
two-phase  laboratory  measurements,  are  emplo> 
in  the  finite-element  program.  The  solution  pro 
dure  uses  backward  time  integration  with  iterat 
by  a  modified  Picard  method  to  handle  the  nonl 
ear  properties.  Laboratory  experiments  involv: 
water  displacement  from  soil  columns  by  p  cym< 
(a  benzene-derivative  hydrocarbon)  under  const 
pressure  were  simulated  by  the  finite-element  p 
gram  to  validate  the  numerical  model  and  formi 
tion  for  constitutive  properties.  Transient  wa 
outflow  predicted  using  independently  measui 
saturation-capillary  head  data  agreed  with  • 
served  outflow  data  within  the  limits  of  precis 
of  the  predictions  as  estimated  by  a  first-ori 
Taylor  series  approximation  considering  parame 
uncertainty  due  to  experimental  reproducibil 
and  constitutive  model  accuracy.  Two-dimensio 
simulations  are  presented  for  a  hypothetical  fi 
case  involving  introduction  of  NAPL  near  the  i 
surface  due  to  leakage  from  an  underground  st 
age  tank.  Subsequent  transport  of  NAPL  in 
variably  saturated  vadose  and  groundwater  zo 
is  analyzed.  (See  also  W87-08338)  (Author's 
stract) 
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SOLUBILITY  OF  2,3,7,8-TCDD  IN  CONTAT 
NATED  SOILS, 

Battelle  Columbus  Div.,  OH. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08475 


IDENTIFICATION     OF     RECENT     CALC1 

PRECIPITATION  IN  SOIL  WITH  THE  HE 

OF  ISOTOPE  INVESTIGATIONS  (NACHW) 

VON       CARBONATAUSFAELLUNGEN 

BODEN  MIT  HILFE  VON  ISOTOPENUNT1 

SUCHUNGEN), 

Technische  Univ.,  Munich  (Germany,  F.R.).  I 

fuer  Wasserchemie  und  Chemische   Balneolo 

J.  Hoppe,  B.  Merkel,  L.  Eichinger,  and  M. 

Hofmann. 

Zeitschrift  fuer  Wasser-  und  Abwasser  Forsch 

ZWABAQ,   Vol.   20,   No.    1,   p   16-21,   Febru' 

1987.  7  fig,  6  tab,  12  ref,  append. 
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Descriptors:  'Model  studies,  *Soil  chemistry, 
•Carbonates,  'Precipitation,  'Isotopic  tracers, 
•Calcite,  Seepage,  Computer  models,  Thermody- 
lamics,  Soil  gases,  Soil  water,  Carbon  dioxide. 

Oue  to  increasing  C02  partial  pressure  in  soil  gas 
luring  summer  an  increasing  amount  of  calcite  is 
lissolved  in  seepage  water  in  the  upper  soil  area. 
Consequent  to  lower  partial  pressure  in  deeper  soil 
ayers  calcite  precipitation  can  occur.  Recent  cal- 
jte  precipitation  could  be  demonstrated  in  the 
Btire  calcite  environment  with  the  help  of  iso- 
opes.  Further  information  results  from  thermody- 
iimic  model  calculations,  which  were  performed 
or  seepage  water  withdrawn  from  different 
lepths.  (Author's  abstract) 
V87-08528 


JENERALIZED  MEINLARSON  INFILTRA- 
TON  MODEL, 

outh  Dakota  State  Univ.,  Brookings.  Dept.  of 

Lgricultural  Engineering. 

.-T.  Chu. 

Durnal  of  Irrigation  and  Drainage  Engineering 

*SCE)  JIDEDH,  Vol.    113,   No.   2,  p   155-162 

(ay  1987.  3  fig,  1  tab,  10  ref. 

tescriptors:  'Soil  water  movement,  *Model  stud- 
s,  'Infiltration  models,  'Rainfall,  'Infiltration, 
Numerical  analysis,  'Runoff,  Comparison  studies, 
erformance  evaluation,  Vegetation,  Irrigation. 

he  Mein-larson  extension  of  the  Green-Ampt  in- 
itiation model  is  extended  further  to  analyze  the 
[filtration  process  under  a  variable  rain  on  a  cov- 
■ed  natural  soil.  Such  a  condition  represents  the 
filtration  under  center  pivot  irrigation  when  the 
tgetation  cover  is  developed.  A  graphical  proce- 
•re  is  developed  to  handle  the  calculations.  A 
unerical  example  is  used  to  illustrate  the  applica- 
nt of  the  model  to  determine  potential  runoff. 
he  performance  of  the  model  is  demonstrated  by 
to  numerical  examples  presented  by  Heermann 
id  Duke  (1983)  and  is  compared  with  the  per- 
nnances  of  two  existing  models.  (Author's  ab- 
ract) 
'87-08580 


KEDICITNG  UNSATURATED  HYDRAULIC 
DNDUCnvrTY  FROM  SOIL  TEXTURE, 

tegrated  Systems,  Inc.,  San  Jose,  CA. 
Alexander,  and  R.  W.  Skaggs. 
umal  of  Irrigation  and  Drainage  Engineering 
SCE)  JIDEDH,  Vol.    113,   No    2,   p   184-197 
ay  1987.  8  fig,  6  tab,  28  ref. 

sscriptors:  'Unsaturated  flow,  'Soil  texture, 
'ermeability  coefficient,  'Hydraulic  conductivi- 
,  'Prediction,  'Saturation,  Statistical  analysis, 
umating,  Comparison  studies,  Performance  eval- 
tion.  Equations. 

total  of  14  methods  to  predict  K(h)  from  soil 
iture  and/or  other  data  were  tested.  Nine  of  the 
Shods  involved  first  predicting  theta(h)  from 
tture  and/or  other  data,  then  using  a  method  to 
Mict  K(h)  from  theta(h).  Using  each  of  these 
Mods,  K(h)  relationships  of  several  soils  were 
Micted.  Some  of  the  methods  required  matching 
!  predicted  K(h)  to  the  measured  K(h)  at  satura- 
n.  The  predicted  K(h)  was  compared  statistical- 
and  graphically  to  measured  K(h)  data,  which  is 
'en  in  the  literature  for  these  soils.  Results 
>wed  that  for  the  methods  that  did  not  match 
I  predicted  K(h)  to  the  measured  K(h)  at  satura- 
te a  method  by  McCuen,  et  al.,  provided  the 
it  estimate  of  the  measured  K(h).  Additionally, 
tching  the  K(h)  at  saturation  improved  the  per- 
mance  of  the  McCuen,  et  al.,  method.  The 
olting  method  provided  the  best  estimate  of  the 
Mured  K(h)  of  all  the  methods  tested  for  the 
my  and  clayey  soils.  For  the  sandy  soils,  substi- 
ron i  of  Ghosh's  closed-form  equation  for  theta(h) 
o  the  Burdine  equation  for  K  resulted  in  the  best 
>roximation  of  K(h)  of  all  the  methods  tested. 
uthor  s  abstract) 
17-08583 


S^^AJSf10     VARLABLY     SATURATED 
•ROUS  MEDIUM, 


California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

J.  C.  Tracy,  and  M.  A.  Marino. 

Journal  of  Irrigation  and  Drainage  Engineering 

(ASCE)  JIDEDH,  Vol.   113,  No    2,  p   198-212 

May  1987.  6  fig,  1  tab,  21  ref.  ARS  Cooperative 

agreement  4350-H. 

Descriptors:  'Infiltration,  'Surface-ground water 
relations,  'Soil  water  movement,  'Unsaturated 
flow,  'Aquifers,  'Model  studies,  'Seepage 
•Porous  media,  'Saturation,  'Simulation,  Path  of 
pollutants,  Surface  water,  Boundary  conditions, 
Subsurface  flow,  Equations. 

A  numerical  model  is  developed  for  simulating  the 
interaction  of  a  surface  water  body  with  a  variably 
saturated  porous  medium.  A  boundary  condition 
simulating  the  soil-water  pressure  head  at  the 
boundary  between  the  porous  medium  and  the 
surface  water  body,  expressed  as  a  function  of  the 
soil-water  flux  at  the  boundary,  is  also  integrated 
into  the  model.  The  interaction  of  the  surface  and 
subsurface  flow  system  leads  to  a  more  accurate 
simulation  of  soil-water  flow  velocity,  which  is  of 
importance  in  problems  dealing  with  the  seepage 
of  pollutants  into  the  subsurface  environment.  The 
Galerkin-finite  element  method  is  used  to  solve  the 
variably  saturated  flow  equation  and  the  Darcy 
equation,  employing  isoparametric  elements  that 
simulate  the  physical  geometry  of  the  porous 
medium.  Solutions  to  the  model  give  the  transient 
position  of  the  stage  of  the  surface  water  body  and 
the  distribution  of  the  phreatic  surface  in  the 
porous  medium,  providing  robust  estimates  of  the 
rate  of  seepage  into  the  porous  medium.  The  capa- 
bility of  the  model  is  illustrated  by  considering  the 
interaction  of  a  semipervious  surface  pond  with  a 
variably  saturated  stream-aquifer  system.  (Author's 
abstract) 
W87-08584 


DRAINAGE  OF  SLOPING  LANDS  WITH  CON- 
STANT REPLENISHMENT, 

Govind   Ballabh   Pant  Univ.   of  Agriculture  and 

Technology,  Pantnagar  (India).  Dept.  of  Irrigation 

and  Drainage  Engineering. 

S.  Ram,  and  H.  S.  Chauhan. 

Journal  of  Irrigation  and  Drainage  Engineering 

(ASCE)  JIDEDH,  Vol.    113,   No.   2,   p  213-223 

May  1987.  6  fig,  1  tab,  17  ref. 

Descriptors:  'Recharge,  'Infiltration,  'Surface- 
groundwater  relations,  'Model  studies,  'Drainage, 
'Numerical  analysis,  'Aquifers,  'Water  table,  'Re- 
plenishment, Mathematical  equations,  Slopes. 

An  analytical  solution  is  derived  using  the  Boussin- 
esq  equation  to  describe  an  unsteady  rising  water- 
table  profile  in  an  aquifer  lying  over  a  mildly 
sloping  impervious  bed  in  response  to  constant 
replenishment.  A  Hele-Shaw  model  is  used  for 
experimental  verification  of  the  analytical  solution. 
Reasonably  close  agreement  is  found  in  the  com- 
puted and  observed  phreatic  surfaces.  The  analyti- 
cal solution  can  be  used  with  reasonable  accuracy 
for  the  design  of  subsurface  drainage  in  sloping 
phreatic  aquifers.  (Author's  abstract) 
W87-08585 


MODELING  SATURATED-UNSATURATED 
WATER  FLOW  IN  SOILS, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy. 
S.-O.  Chung,  and  T.  A.  Austin. 
Journal  of  Irrigation  and  Drainage   Engineering 
(ASCE)  JIDEDH,  Vol.    113,  No.  2,  p  233-250 
May  1987.  7  fig,  4  tab,  29  ref. 

Descriptors:  'Soil  water  movement,  'Unsaturated 
flow,  'Groundwater  movement,  'Model  studies, 
•Saturated  flow,  'Saturation  zone,  'Stochastic 
process,  *Soil  water,  Hysteresis,  Monte  Carlo 
method,  Hydraulic  conductivity,  Simulation,  Pre- 
diction, Water  table. 

A  model  for  the  transient  one-dimensional  water 
movement  in  the  saturated-unsaturated  zone  using 
a  finite  difference  method  with  stochastic  inputs  is 
developed.  Hysteresis  in  the  soil  water  retention 
and  hydraulic  conductivity-versus-moisture  con- 
tent relationship  is  incorporated.  The  model  con- 


Lakes — Group  2H 

siders  layered  geologic  formations  with  each  layer 
having  different  parameters.  Monte  Carlo  simula- 
tion, together  with  the  nearest  neighbor  model,  is 
used  to  incorporate  the  stochastic  nature  of  hy- 
draulic conductivity  into  the  flow  model.  Outputs 
of  the  flow  model  include  pressure  head,  water 
content,  and  the  water-table  elevation.  Two  Monte 
Carlo  simulations  of  100  realizations  each  are  made 
for  a  12-day  simulation  period.  Input  standard  de- 
viations of  the  log  saturated  hydraulic  conductivity 
are  assumed  to  be  20%  and  40%  of  the  mean  of  log 
saturated  conductivity  for  the  two  Monte  Carlo 
runs,  respectively.  The  standard  deviations  of  the 
water-table  elevation  and  pressure  head  increase 
with  an  increase  in  the  standard  deviation  of  log 
saturated  hydraulic  conductivity.  The  model  is  ap- 
plied to  predict  a  long-term  water-table  fluctua- 
tion, and  the  predicted  water  table  agrees  well 
with  the  observed  one.  (Author's  abstract) 
W87-08587 


1-D,  2-D,  AND  3-D  INFILTRATION  FOR  IRRI- 
GATION, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 
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GROWTH  PATTERN  AND  YIELD  OF  A  CHE- 
MOAUTOTROPHIC  BEGGIATOA  SP  IN 
OXYGEN  -  SULFIDE  MICROGRADIENTS, 

Woods    Hole    Oceanographic    Institution,     MA. 

Dept.  of  Biology. 

D.  C.  Nelson,  B.  B.  Jorgensen,  and  N.  P. 

Revsbech. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  52,  No.  2,  p  225-233,  August  1986 

5  fig,  3  tab,  33  ref.  Danish  NSR  Council  Grant  11- 

4145  and  NSF  Grant  PCM-83 14358. 

Descriptors:  *Beggiatoa,  *Growth  kinetics,  *Yield, 
'Bacterial  physiology,  'Oxygen,  'Sulfides,  'Verti- 
cal distribution,  'Sulfur  bacterial,  'Culturing  tech- 
niques, Distribution,  Hydrogen,  Hydrogen  ion 
concentration,  Hydrogen  sulfide,  Oxidation,  Biolo- 
giccal  oxidation,  Chemical  reactions,  Bacteria,  Mi- 
crobiological studies,  Anaerobic  conditions,  Diffu- 
sion coefficient,  Sulfur  cycle. 

Recently  developed  techniques  involving  opposed, 
gel-stabilized  gradients  of  02  and  H2S  permit  culti- 
vation of  a  marine  Beggiatoa  strain  as  a  chemolith- 
oautotroph  which  uses  gliding  motility  to  precisely 
track  the  interface  between  H2S  and  02.  Using 
microelectrodes,  vertical  profiles  of  H2,  02,  and 
pH  were  measured  in  replicate  cultures  grown  for 
various  intervals.  By  measuring  the  extent  to 
which  the  presence  of  the  bacterial  plate  dimin- 
ished the  overlap  of  02  and  H2S,  it  was  demon- 
strated that  oxidation  of  H2S  by  Beggiatoa  sp.  is 
approximately  three  orders  of  magnitude  faster 
than  spontaneous  chemical  oxidation.  By  integrat- 
ing sulfide  profiles  and  comparing  sulfide  con- 
sumed with  biomass  produced,  a  growth  yield  of 
8.4  g  (dry  weight)/mol  of  H2S  was  computed, 
indicating  very  efficient  growth  of  Beggiatoa  sp.  as 
a  chemoautotroph.  It  is  concluded  that  these  meth- 
ods offer  a  unique  opportunity  to  determine  the 
yield  of  H2S-oxidizing  chemolithoautotrophs 
while  avoiding  several  problems  inherent  in  the 
use  of  homogeneous  liquid  culture.  Finally,  by 
monitoring  time  dependent  formation  of  H2S  pro- 
files under  anoxic  conditions,  a  method  for  calcu- 
lating the  molecular  diffusion  coefficient  of  soluble 
substrates  in  gel-stabilized  media  was  demonstrat- 
ed. (Author's  abstract) 
W87-07595 


MICROBIAL  RELEASE  OF  226RA(2  +  )  FROM 
(BA,RA)S04  SLUDGES  FROM  URANIUM 
MINE  WASTES, 

Alberta   Univ.,   Edmonton.    Dept.   of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5E. 
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AEROBIC     METABOLISM     OF     TRICHLOR- 
OETHYLENE  BY  A  BACTERIAL  ISOLATE, 


29 


Field  2— WATER  CYCLE 


wB$ 


Group  2H — Lakes 

Technology  Applications,  Inc.,  Gulf  Breeze,  FL. 

M.  J.  K.  Nelson,  S.  O.  Montgomery,  E.  J.  O  Neill, 

and  P.  H.  Pritchard. 

Applied      and       Environmental       Microbiology 

AEMIDF,  Vol.  52,  No.  2,  p  383-384,  August  1986. 

3   tab,   7  ref.   EPA   Interagency   Agreement   hY 

8952-85-1008. 

Descriptors:  'Fate  of  pollutants,  'Bacterial  physi- 
ology, 'Aerobic  conditions,  ♦Trichloroethylene, 
•Chlorinated  hydrocarbons,  'Biodegradation,  Mi- 
crobiological studies,  Metabolism,  Pollutants,  Hy- 
drocarbons, Organic  compounds,  Carbon  dioxide, 
Degradation,  Oxygen,  Bacteria. 

A  number  of  soil  and  water  samples  from  six  sites 
in  the  Pensacola,  FL  area  known  to  be  contaminat- 
ed with  organochlorine  compounds  were  screened 
for  the  biological  capacity  to  metabolize  trichlor- 
oethylene (TCE).  One  water  sample,  from  the 
Naval  Air  Station,  was  found  to  contain  this  capac- 
ity- a  gram-negative,  rod-shaped  bacterium  which 
appeared  to  be  responsible  for  this  metabolic  activ- 
ity was  isolated  from  this  sample.  The  isolate, 
tentatively  ascribed  to  the  genus  Acinetobacter, 
degraded  TCE  to  C02  and  unidentified,  nonvola- 
tile products.  Oxygen  and  water  from  the  original 
site  of  isolation  were  required  for  degradation;  it  is 
suggested  that  an  unknown  factor  in  this  water 
may  act  as  an  inducer  for  synthesis  of  the 
enzyme(s)  responsible  for  TCE  degradation  This 
is  the  first  isolation  of  a  pure  culture  capable  ot 
metabolizing  TCE  under  aerobic  conditions.  (Au- 
thor's abstract) 
W87-07599 

PHENOTYPIC  AND  GENOTYPIC  ADAPTA- 
TION OF  AEROBIC  HETEROTROPHIC  SEDI- 
MENT BACTERIAL  COMMUNITIES  TO  MER- 
CURY STRESS,  . 

California  Univ.,  Irvine.  Environmental  Analysis 

Div. 

For  primary  bibliographic  entry  see  Field  5C. 
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EFFECT  OF  SMELTING  OPERATIONS  ON 
PEATLANDS  NEAR  SUDBURY,  ONTARIO, 
CANADA, 

Alberta  Univ.,  Edmonton.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5C. 
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PREDICTION      OF      TEMPERATURES      IN 

RIVERS    USING    A    CONCEPTUAL    MODEL 

(PREVISION  DES  TEMPERATURES  DE  L'EAU 

EN  RIVIERE  A  L'AIDE  D'UN  MODELE  CON- 

CEPTUED, 

Institut   National   de   la   Recherche   Scientifique, 

Sainte-Foy  (Quebec). 

G.  Morin,  D.  Couillard,  D.  Cluis,  H.  G.  Jones,  and 

J.-M.  Gauthier. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  32, 

No.  1,  p  31-41,  March  1987.  2  fig,  1  tab,  16  ref. 

Descriptors:  *Model  studies,  'Hydrological 
models,  'Streamflow,  'Water  temperature, 
•Rivers,  'Limnology,  Simulation,  Watersheds, 
Energy,  Saint-Anne  River. 

The  proposed  water  temperature  model  is  part  of  a 
global  water  quality  model  which  is  based  on  a 
conceptual  hydrological  model.  The  hydrological 
model  allows  daily  simulation  of  streamflow  at  any 
point  within  a  watershed.  For  this  purpose,  the 
watershed  is  divided  grid-wise  into  square  ele- 
ments on  which  are  evaluated  the  physiographic 
characteristics  and  the  meterological  data  required 
to  calculate  the  water  balance.  The  temperature 
model  developed  is  applicable  to  the  ice-free 
period  and  uses  an  energy  budget.  The  energy 
budget  considers  thermal  exchanges  with  the  at- 
mosphere, short  wave  solar  radiation,  long  wave 
radiation,  evaporation  and  convection  in  the  air, 
and  also  advective  heat  from  various  inflows  e.g. 
surface  runoff,  interflow  and  groundwater.  The 
model  has  been  applied  to  the  Saint-Anne  River 
(Quebec,  Canada)  for  four  different  years.  (Au- 
thor's abstract) 
W87-07613 


PETERSEN'S  BENTHIC  STATIONS  REVISIT- 
ED II  IS  THE  OSLOFJORD  AND  EASTERN 
SKAGERRAK  ENRICHED, 

Havsfiskelaboratoriet,  Lysekil  (Sweden). 
For  primary  bibliographic  entry  see  Field  2L. 
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CONTAMINANT  EFFECTS  ON  FISHERIES. 

Department  of  Fisheries  and  Oceans,  Burlington 
(Ontario).  Great  Lakes  Fisheries  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5C. 
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EPIDEMIOLOGY  OF  DISEASES  IN  WILD 
FISH  POPULATIONS, 

Idaho  Univ.,  Moscow.  Dept.  of  Fish  and  Wildlife 

Resources. 

For  primary  bibliographic  entry  see  Held  5C. 
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PHYSIOLOGICAL  RESPONSES  OF  FISH: 
PROBLEMS  AND  PROGRESS  TOWARD  USE 
IN  ENVIRONMENTAL  MONITORING, 

Bonneville  Power  Administration,  Portland,  OR. 
Div.  of  Fish  and  Wildlife. 

f-4       TJ        R("Mlf"k" 

IN:  Contaminant  Effects  on  Fisheries,  John  Wiley 
and  Sons,  New  York,  New  York,  1984.  p.  61-71,  2 
tab,  18  ref. 

Descriptors:  'Fish  physiology,  'Bioindicators, 
'Stress,  'Monitoring,  'Water  quality,  Water  pollu- 
tion effects,  Fish,  Enzymes,  Trout,  Leucine  amino 
naphthylamidase,  Salinity,  Nutrition,  Toxicity. 

The  use  of  physiological  responses  of  wild  fish  to 
assess  environmental  quality  is  seldom  successful, 
in  part  because  wild  fish  are  usually  stressed  during 
collection.  Capture  stress  precludes  the  use  of  sen- 
sitive, early  indicators  of  environmental  stress.  An 
alternative  strategy  diminishes  the  effects  of  cap- 
ture by  the  use  of  more  slowly  responding  indica- 
tors, such  as  leakage  of  enzymes  from  cells  into  the 
blood.  Studies  were  conducted  on  plasma  and 
tissue  leucine  amino  naphthylamidase  activity 
(LAN)  in  rainbow  trout.  Biochemical  studies  vali- 
dated the  methodology  and  demonstrated  the  pres- 
ence of  LAN  in  all  tissues  except  brain.  LAN  is 
apparently  liberated  from  lysosomes  of  dead  cells 
and  passes  indirectly  into  the  blood  as  debris. 
Plasma  LAN  can  be  changed  by  environmental 
stress  (salinity),  nutritional  stress  (fasting),  physio- 
logical stress  (reproduction,  fasting,  and  bleeding), 
and  toxicant  stress  (borate).  Therefore,  LAN  may 
be  useful  in  assessing  wild  fish,  provided  they ^  are 
sampled  immediately  upon  capture.  (See  also  W87- 
07631)  (Lantz-PTT) 
W87-07637 

FISH  SERUM  CHEMISTRY  AS  A  PATHOLO- 
GY TOOL, 

Department  of  Fisheries  and  Oceans,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-07638 

MONITORING  LEAD  EXPOSURE  OF  FISH, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario)- ,  ■  o-  u  ir- 
For  primary  bibliographic  entry  see  Held  5C 

W87-07639 

METALLOTHIONEIN  AND  ACCLIMATION 
TO  HEAVY  METALS  IN  FISH:  A  REVIEW, 

Department   of  Fisheries  and   Oceans,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-07640 

PATHOLOGICAL  RESPONSES  OF  FERAL  TE- 
LEOSTS  TO  ENVIRONMENTAL  STRESSORS: 
INTERLAKE  STUDIES  OF  THE  PHYSIOLOGY 
OF  GREAT  LAKES  SALMON, 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 

J  F.  Leatherland,  and  R.  A.  Sonstegard. 

IN-  Contaminant  Effects  on  Fisheries,  John  Wiley 
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and  Sons,  New  York,  New  York,  1984.  p.  115-149, 
13  tab,  21 3  ref. 

Descriptors:  'Stress,  'Fish  physiology,  'Teleostt, 
•Reviews,  'Monitoring,  'Water  pollution  effectt, 
•Great  Lakes,  Fish,  Salmon,  Case  studies,  Envi- 
ronmental  effects. 

There  is  obvious  value  in  monitoring  the  effectt  of 
known  stressors  on  the  physiology  of  animal  spe- 
cies, such  studies  provide  a  standard  by  which  the 
severity  and  significance  of  other  putative  environ- 
mental stressors  can  be  measured.  One  purpose  of 
this  review  is  to  reexamine  the  concept  of  stress  in 
teleost  fish,  particularly  with  respect  to  the  way  in 
which  the  stress  response  has  been  monitored  in  a 
variety  of  species  and  under  various  experimental 
conditions.  In  light  of  Hans  Selye's  concept  of  i 
'generation  adaptation  syndrome'  one  might  expect 
to  find  a  common  expression  of  the  stress  response 
in  a  variety  of  species.  The  stressor  mediated  in 
crease  in  plasma  Cortisol  might  represent  such  i 
common  denominator  in  teleosts.  While  this  ap 
pears  to  be  the  case  in  certain  situations,  othe 
physiological  responses  to  stressors,  particularl; 
chronic  stressors,  might  be  indicators.  In  th' 
second  part  of  the  review  a  'case  study'  of 
chronic  environmental  stressor  situation,  that  o 
the  oncorhynchid  populations  in  the  Great  Lake 
of  North  Americ,  is  examined.  The  considerabl 
interlake  differences  in  the  physiology  of  thes 
salmon  suggest  that  the  fish  are  adapting  to 
unique  set  of  environmental  factors  (stressor; 
within  a  given  lake.  Since  the  fish  are  exposed  t 
these  environmental  factors  (stresors)  for  the  majc 
part  of  their  life  cycle,  the  stressor  effect  is  genei 
ally  multifactorial  and  chronic.  For  reasons  di: 
cussed  here,  the  'primary'  stress  indicators  (such  i 
blood  Cortisol  elevation)  are  inappropriate  in  th 
type  of  situation.  The  interlake  physiological  di 
ferences  are  considered  with  regard  to  their  vail 
as  stress  indicators.  (See  also  W87-07631)  (Lant. 
PTT) 
W87-07641 


ADENYLATE  ENERGY  CHARGE  AS  A  MEA 
URE  OF  STRESS  IN  FISH, 

Georgia   Univ.,    Athens.    School   of  Forest   R 

sources. 

R.  E.  Reiner,  and  D.  W.  Hohreiter. 

IN:  Contaminant  Effects  on  Fisheries,  John  Wil 

and  Sons,  New  York,  New  York,  1984.  p.  151-K 

1  fig,  2  tab,  26  ref,  Georgia  Sea  Grant  Progrs 

Project  R/EE-10. 

Descriptors:  'Adenylate  energy  charge,  'Stre 
'Fish  physiology,  'Bioassay,  'Bioindicators,  T( 
icity,  Monitoring,  Aquatic  environment,  H 
Tissue  analysis,  Bioassays,  Dissolved  oxyg< 
Water  temperature,  Hydrogen  ion  concentratu 
Heavy  metals,  Pesticides. 

Information  concerning  Adenylate  Energy  Chai 

(AEC)  in  fish  and  other  organisms  suggests  t 

changes  in  AEC  can  prove  to  be  early  and  sei 

live  indicators  of  certain  types  of  stress-indue 

metababolic  changes.  However,  the  value  oil 

technique  as  a  general  measure  of  stress  in  the  n 

depends  on  the  number  of  stressors  that  affect 

adenylate  system.  If  AEC  only  responds  to  a  !< 

it  will  only  have  limited  application  as  a  meas 

of  the  well-being  of  fish  and  other  aquatic  oi  ■ 

nisms  in  field  situations.  If,  however,  AEC  is  se 

tive  to  a  wide  variety  of  stressors,  it  could  o 

very  useful   tool   for  determining  stress  m  t 

situations.  One  phase  of  the  AEC  technique  I 

needs  further  study  is  the  method  of  dissect \ 

samples.  Although  it  is  relatively  easy  to  get  I 

mogenous  tissue  samples  from  a  large  tish 

extremely  difficult  to  dissect  small  fish  qui' > 

without  having  the  muscle  samples  contamin; 

with  small  pieces  of  other  tissue.  An  area  ot  g 

potential  for  the  use  of  AEC  in  the  labow 

would  be  in  chronic  bioassay  studies  where 

effects  of  known  stressors  such  as  contaminant; 

tested   under  conrolled  conditions.  However 

fully  assess  the  applicability  of  AEC  as  a  bioa 

tool  it  will  be  necessary  to  determine  the  sensi 

ty  of  the  adenylate  system  in  different  specie 

fish  and  in  different  fish  tissues  to  a  vanet 

stressors.  These  should  include  water  quality 

rameters  such  as  DO  concentration,  tempera 


1  pH  and  a  variety  of  xenobiotics  such  as  pesti- 
es,  industrial  components,  and  heavy  metals.  Of 
cial  importance  would  be  the  relation  of  AEC 
ues  determined  for  fish  over  short  exposure 
iods  to  long-term  metabolic  changes  that  affect 
fish's  growth,  reproduction,  behavior,  and 
rtality.  (See  also  W87-07631)  (Lantz-PTT) 
17-07642 


sessing  the  tolerance  of  fish  and 
;h  populations  to  environmental 
hess:  the  problems  and  methods 
monitoring, 

ttle  National  Fishery  Research  Center,  WA. 
•  primary  bibliographic  entry  see  Field  5C. 
7-07643 


ASURING  THE  HEALTH  OF  AQUATIC 
OSYSTEMS, 

Iford  Inst,  of  Oceanography,  Dartmouth  (Nova 

tia).  Marine  Ecology  Lab. 

L  Kerr,  and  L.  M.  Dickie. 

Contaminant  Effects  on  Fisheries,  John  Wiley 

Sons,  New  York,  New  York,  1984.  p.  279-284, 

ef. 

criptors:  'Ecosystems,  'Water  pollution  ef- 
s,  'Monitoring,  Sublethal  effects,  Toxicity, 
latic  animals,  Ecological  effects. 

ironmental  change,  whatever  its  form,  acts  on 
viduals  or  their  offspring.  In  the  case  of  toxic 
taminants,  for  example,  effects  on  individuals 
sometimes  be  immediate  and  very  clear,  result- 
in  death.  But  an  enormous  and  growing  litera- 

attests,  in  addition,  to  ubiquitous  sublethal 
Ms,  varying  from  behavioral  modification 
ugh  physiological  impairment  to  morphologi- 
deformation.  There  are  proven  cases  of  effects 
fecundity,  fertility,  and  zygote  viability.  In 
t,  a  virtual  plethora  of  information  reflects 
ct  deleterious  effects,  of  varying  subtlety,  on 
health  of  individual  organisms  and  sometimes 
heir  progeny.  In  the  face  of  welter  of  disparate 
as,  the  question  naturally  arises  as  to  the  possi- 
y  of  assessing,  in  integral  form,  the  varied 
onses  of  individual  organisms  to  environmental 
It  A  positive  answer  to  the  question  depends 
i  the  reality  of  existence  of  community-level 
larities.  Evidence  for  conservative  patterns  of 
ogical  structure  and  function  is  required.  In 

there  is  ample  evidence  that  such  regularities 
ed  exist,  providing  evidence  of  control  at  the 
munity  level  of  organization.  Given  evidence 
le  existence  of  ecological  control,  contempo- 

systems  theory  justifies  the  goal  of  seeking 
5  to  describe  how  environmental  contaminants 
disrupt  ecological  control  systems,  and  conse- 
itly,  modify  the  normal  patterns  of  community 
Sure  and  function.  Accordingly,  the  feasibility 
ssessing  ecological  health  at  the  community 
I  of  biological  organization  is  dealt  with  here, 
irticular,  the  emphasis  is  to  demosntrate  that  a 
retical  basis  exists  to  support  the  possibility  of 
ring  useful  indices  of  community  health,  and 
there  is  both  theoretical  and  empirical  support 
ie  choice  of  criterion  that  is  identified  here 
also  W87-07631)  (Lantz-PTT) 
-07649 


AMCAL  RECONNAISSANCE  OF  SILVER 
E  RESEARCH  NATURAL  AREA,  NORTH 
CADES    NATIONAL    PARK,    WASHING- 

i, 

ic  Northwest  Forest  and  Range  Experiment 
on,  Portland,  OR. 
esher. 

lable  from  the  National  Technical  Information 
ice,  Springfield,  Virginia,  22161,  as  PB84- 
M.  Price  codes  A01  in  microfiche,  A02  in 
r  copy.  Research  Note  PNW410,  April  1984 
1  fig,  2  tab,  14  ref. 

nptors:  'Botany,  'Limnology,  'Silver  Lake, 
ihington,  'Vegetation,  Classification,  'Plant 
lations.  Lake  shores,  Surveys,  Taxonomy. 

'tanical  survey  of  Silver  Lake  Research  Natu- 
irea  in  the  North  Cascade  National  Park  in 
lern  Washington  recorded  109  vascular  plant 


taxa  representing  27  families,  including  2  sensitive 
species.  This  research  note  provides  baseline  infor- 
mation on  the  distribution,  habitats,  and  abundance 
of  vascular  plants  within  the  Silver  Lake  Research 
Natural  Area.  (Author's  abstract) 
W87-07654 


REPORT  OF  THE  AQUATIC  ECOSYSTEM  OB- 
JECTIVES COMMITTEE:  1985  ANNUAL 
REPORT. 

International  Joint  Commission-United  States  and 
Canada,  Windsor  (Ontario).  Standing  Committee 
on  the  Scientific  Basis  for  Water  Quality  Criteria. 
For  primary  bibliographic  entry  see  Field  5G 
W87-07724 


FOOD  FOR  FLIGHT  IN  DELAWARE  BAY, 

C.  Joyce. 

New  Scientist  NWSCAL,  Vol.  112,  No    1529   p 

34-36,  October  1986. 

Descriptors:  'Shorebirds,  'Mud  flats,  'Migration, 
'Delaware  bay,  Copper  river  delta,  Gray's  harbor, 
Bay  of  Fundy,  Horseshoe  crabs,  Pesticides,  Wet- 
lands, Conservation. 

Shorebirds  migrating  up  through  US  and  Canada 
congregrate  in  the  few  places  big  enough  to  feed 
them.  Four  such  places  in  North  America  support 
more  than  one  millian  shorebirds  each  during  mi- 
gration. These  are  Deleware  Bay,  Copper  River 
Delta  in  Alaska,  Gray's  Harbor  in  Washington 
state,  and  the  bay  of  Fundy  in  Canada.  Each 
supports  about  80  percent  of  the  bredding  popula- 
tion of  one  or  more  species.  Loss  of  significant 
amount  of  any  of  these  feeding  ground  will  affect 
the  bird  population.  Studies  conducted  in  Massa- 
chusets  show  that  ten  of  the  twelve  species  ob- 
served have  declined  in  number.  The  exact  cause 
of  this  decline  is  not  known.  Scientists  are  trying  to 
determine  whether  pesticides  or  toxic  metals  like 
selenium  or  arsenic  are  responsible  for  the  decline 
of  bird  population.  Conservationists  fear  that  loss 
of  aquatic  habitats  will  affect  bird  population  seri- 
ously and  are  organizing  a  Weatern  Hemisphere 
Shorebird  Reserve  Network  for  the  Americas  with 
the  cooperation  of  International  Association  of 
Fish  and  Wildlife  Agencies.  (Ray-PTT) 
W87-07800 


CYCLIC      AND      STABLE      POPULATIONS: 
PLANKTON  AS  PARADIGM, 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
cal Sciences. 

E.  McCauley,  and  W.  W.  Murdoch. 
The  American  Naturalist  AMNTA4,  Vol.  129,  No. 
1,  p  97-121,  January  1987.  11  fig,  3  tab,  63  ref.  NSF 
Grant  BSR  83-15235. 

Descriptors:    'Plankton,     'Population    dynamics, 
'Daphnia,  'Algae,  'Limnology,  Aquatic  life. 

Twenty  study-years  of  data  from  populations  of 
Daphnia  and  algae  in  a  wide  variety  of  field  situa- 
tions have  been  analyzed.  These  systems  display 
three  types  of  dynamic  behavior:  both  populations 
stable;  both  populations  cyclic;  and  Daphnia  cyclic 
but  algae  stable.  The  last  pattern  occurs  whether 
we  analyze  the  total  amount  of  algae  or  only  edible 
algae.  There  is  evidence  that  this  range  of  dynam- 
ics arises  from  the  interaction  between  Daphnia 
and  its  food  supply,  occurring  in  systems  that  are 
structurally  the  same;  that  is,  differences  in  biologi- 
cal rates  or  time  delays,  alone,  can  explain  the 
existence  of  different  dynamic  classes.  This  is  par- 
ticularly the  case  when  different  classes  occur  in 
the  same  species  in  the  same  environment  in  differ- 
ent years,  or  in  similar  or  adjacent  habitats  at  the 
same  time.  The  cycles  thus  appear  to  be  internally 
driven,  rather  than  resulting  from  external,  cyclic, 
forcing  factors.  These  findings  support  a  basic 
premise  of  most  mathematical  models  in  ecology. 
The  broad  dynamic  patterns  in  cyclic  field  popula- 
tions of  Daphnia  are  similar  to  those  found  in 
laboratory  populations.  The  two  sets  of  cycles 
have  very  similar  periods  and  (small)  amplitudes; 
both  are  single-generation  cycles  (i.e.,  the  period  of 
a  cycle  is  one  generation);  and  both  are  caused  by 
dominance  and  suppression,  whereby  each  cohort 
suppresses  reproduction  until  its  density  declines 


WATER  CYCLE— Field  2 
Lakes — Group  2H 

sufficiently  to  allow  production  of  another  cohort. 
The  demographic  features  of  laboratory  and  field 
cycles  are  also  similar  in  detail.  Since  algae  are 
dynamic  in  the  field  but  not  in  the  laboratory,  we 
cannot  conclude  that  the  mechanisms  driving  labo- 
ratory and  field  cycles  are  identical.  Our  hypothe- 
sis is  that  the  presence  or  absence  of  cycles  is 
determined  by  the  relationships  between  time 
delays  in  Daphnia  and  other  rates  in  the  interacting 
populations.  There  is,  however,  no  obvious  envi- 
ronmental factor  affecting  these  rates  and  delays, 
thereby  determining  which  dynamic  class  a  par- 
ticular system  fits  at  a  particular  time.  It  does  not 
appear  that  change  in  the  average  temperature  is 
the  critical  factor.  Similar  single-generation  cycles 
appear  to  occur  in  other  systems  and  may  be 
driven  by  similar  dominance-and-suppression 
mechanisms.  (Authors  abstract) 
W87-07812 


OCCURRENCE  PATTERNS  OF  RIPARIAN 
PLANTS  AND  THEIR  SIGNIFICANCE  TO 
WATER  RESOURCE  DEVELOPMENT, 

Wisconsin  Univ.-River  Falls.  Dept.  of  Plant  and 

Earth  Sciences. 

R  R.  Harris. 

Biological  Conservation  BICOBK,  Vol.  38,  No.  3, 

p  273-286,  November   1986.  4  fig,  2  tab,  31  ref. 

Descriptors:  'Riparian  vegetation,  'Riparian 
waters,  'Plant  populations,  Flood  plains,  Bottom- 
land, Alluvial  plains. 

The  objective  was  to  determine  if  riparian  plant 
species  on  California  floodplains  are  distributed  in 
patterns  related  to  the  frequency  and  intensity  of 
flooding.  Such  information  would  be  important  for 
predicting  the  impacts  of  water  resource  develop- 
ment on  riparian  vegetation.  Changes  in  natural 
streamflow  and  geomorphic  processes  can  effect 
the  distributions  of  plants  due  to  induced  changes 
in  the  environmental  characteristics  of  floodplains. 
Data  were  collected  on  an  alluvial  floodplain  in 
central  California  to  evaluate  relationships  between 
streamflow  and  distribution  of  common  plant  spe- 
cies. Analysis  showed  that  species  differed  in  loca- 
tion on  the  floodplain  and  tolerance  to  the  effects 
of  flooding.  Three  floodplain  zones  each  had  char- 
acteristic species:  recent  depositional  surfaces  less 
than  2  m  elevation;  2-5  m;  and  terraces  greater 
than  5  m  elevation  above  the  channel  bottom. 
Water  resource  development  may  affect  the 
streamflow  regime  in  these  zones  and  consequently 
may  affect  the  distribution  and  abundance  of  differ- 
ent species.  (Author's  abstract) 
W87-07815 


VARIATION  IN  SHELL  CHEMISTRY  OF  TER- 
RESTRIAL GASTROPODS  (CERION  IN- 
CANUM,  CERION  UVA,  AND  TUDORA  MA- 
CULATA)  FROM  THE  FLORIDA  KEYS  AND 
BONAIRE, 

Brock  Univ.,  St.  Catharines  (Ontario).  Dept.  of 
Geological  Sciences. 

For  primary  bibliographic  entry  see  Field  2L. 
W87-07825 


EXPERIMENTAL   STUDY   ON   THE   EFFECT 
OF  ELEVATED  TEMPERATURE  ON  THE  HE- 
TEROTROPHIC AND  AUTOTROPHIC  FOOD 
RESOURCES    OF   AQUATIC   INSECTS    IN   A 
FORESTED  STREAM, 
Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
R.  S.  Rempel,  and  J.  C.  H.  Carter. 
Canadian  Journal  of  Zoology  CJZOAG,  Vol.  64 
No.  11,  p  2457-2466,  November  1986.  5  fig,  8  tab! 
42  ref. 

Descriptors:  'Aquatic  insects,  'Aquatic  productiv- 
ity, 'Decomposition,  'Cycling  nutrients,  'Temper- 
ature effects,  Respiration,  Detritus,  Decomposing 
organic  matter,  Stream  biota. 

The  effect  of  temperature  on  the  heterotrophic  and 
autotrophic  food  resources  of  aquatic  insects  was 
investigated  in  outdoor  experimental  channels  and 
in  the  laboratory.  Elevated  temperatures  in  out- 
door channels  resulted  in  accelerated  decay  rates 
and  accumulation  of  organic  layers  on  introduced 
tiles.  Heterotrophic  activity  (substrate  respiration) 
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increased  with  temperature  in  the  laboratory  for 
leaf  strips,  flocculent  organic  matter,  and  stone 
surface  organic  layers.  Autotrophic  activity  (sub- 
strate photosynthesis)  was  greater  in  the  laboratory 
for  flocculent  detritus  (per  mg  ash-free  dry  wt) 
than  for  stone  surface  organic  layers.  These  results 
indicate  that  the  primary  food  resources  of  shred- 
der collector,  and  scraper  functional  guilds  are 
enhanced  by  elevated  temperature,  but  also  suggest 
that  coarse  particulate  organic  matter  may  disap- 
pear from  the  stream  more  quickly.  The  results 
also  point  out  that  substantial  autotrophic  activity 
occurs  within  flocculent  organic  detritus.  (Au- 
thors' abstract) 
W87-07826 

RELATION  OF  LAKE  BED  LEAKANCE  TO 
GEOLOGICAL  PROPERTIES,  . 

Wisconsin  Univ.-Milwaukee.  Dept.  of  Geological 
Sciences.  _ 

For  primary  bibliographic  entry  see  Field  It. 
W87-07847 

EFFECT  OF  AMBIENT  OXYGEN  CONCEN- 
TRATION ON  MEASUREMENTS  OF  SEDI- 
MENT OXYGEN  CONSUMPTION, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  ot  Biol- 

For  primary  bibliographic  entry  see  Field  7B. 
W87-07872 

SEDIMENT  DIATOM  AND  METAL  STRATIG- 
RAPHY FROM  ROCKY  MOUNTAIN  LAKES 
WITH  SPECIAL  REFERENCE  TO  ATMOS- 
PHERIC DEPOSITION, 

Colorado  State  Univ.,  Fort  Collins.  Natural  Re- 
sources Ecology  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-07873 

PATTERNS  IN  THE  COMPOSITION  OF 
ARCTIC  TUNDRA  POND  MICROCRUSTA- 
CEAN  COMMUNITIES, 

Windsor  Univ.  (Ontario).  Dept.  of  Biology. 
P  D.  N.  Hebert,  and  B.  J.  Hann. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  43,  No.  7,  p  1416-1425,  July 
1986.  3  fig,  4  tab,  66  ref. 

Descriptors:  *Species  composition,  *Distribution 
patterns,  *Arctic,  "Tundra,  *Ponds,  *Aquatic  envi- 
ronment, *Species  diversity,  Ecological  distribu- 
tion Polar  regions,  Environment,  Ecology,  Zoo- 
plankton,  Plankton,  Canada,  Climatic  zones,  Mi- 
gration, Glaciation,  Glaciers,  Copepods. 


Patterns  of  species  richness,  distribution,  and  com- 
munity composition  were  evaluated  on  the  basis  of 
intensive  collections  of  Microcrustacea  (Cladocera, 
Copepoda,  Anostraca,  and  Notostraca)  from   11 
sites  in  the  Canadian  arctic  archipelago.  Micro- 
crustacean  communities  of  pond  habitats  in  the 
high  arctic  of  Canada  are  much  less  diverse  than 
communities  at  more  mesic,  subarctic  sites.  There 
is  both  a  marked  decline  in  species  richness  and  a 
dramatic  change  in  the  composition  of  pond  com- 
munities with  increasing  latitude  and  decreasing 
summer   temperatures.   Ponds  in   the   low   arctic 
have  3-4  times  as  many  species  as  those  in  the  high 
arctic  and  are  dominated  by  calanoid  copepods,  a 
group  largely  absent  from  the  high  arctic.  Sites 
with  similar  climatic  conditions  in  Alaska  have 
microcrustacean  communities  with  higher  species 
richness,  a  phenomenon  correlated  partially  with 
the   presence   of  glacial   refuges   throughout   the 
Pleistocene.   The   failure   of  certain   zooplankton 
taxa,  especially  calanoids,  to  colonize  areas  in  the 
Canadian  arctic  remote  from  refuges  in  the  7000  yr 
since  deglaciation  suggests  that  their  dispersal  rates 
are  low.  Reestablishment  of  complete  zooplankton 
communities  in  glaciated  terrain  with  severe  envi- 
ronmental conditions  apparently  requires  long  pe- 
riods, although  initial  colonization  by  a  few  pio- 
neer species  may  be  rapid.  (Author's  abstract) 
W87-07874 


EFFECT  OF  POINT  AND  DIFFUSE  SOURCE 
LOADINGS     ON     MERCURY     CONCENTRA- 


TIONS IN  THE  WABIGOON  RIVER:  EVI- 
DENCE OF  A  SEASONALLY  VARYING  SEDI- 
MENT-WATER PARTITION, 

Ontario  Ministry  of  the  Environment,  Thunder 
Bay  (Ontario).  _,.„ 

For  primary  bibliographic  entry  see  Field  5b. 

W87-07875 

ZOOPLANKTON  AND  FISH  ACCUMULATE 
CHLORINATED  HYDROCARBONS  FROM 
CONTAMINATED  SEDIMENTS, 

Lund  Univ.  (Sweden).  Limnological  Inst. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-07876 

PHOSPHATE  UPTAKE  RATES  OF  PHYTO- 
PLANKTON  ASSEMBLAGES  GROWN  AT  DIF- 
FERENT DILUTION  RATES  IN  SEMICONTIN- 
UOUS  CULTURE, 

British  Columbia  Univ.,  Vancouver.  Dept.  ot 
Botany. 

C.  A.  Suttle,  and  P.  J.  Harrison. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences  CJFSDX,   Vol.   43,   No.    8,   p    1474-1481, 
August  1986.  5  fig,  1  tab,  54  ref. 

Descriptors:  'Limnology,  'Phosphates,  'Bioaccu- 
mulation,  »Phytoplankton,  'Culturmg  techniques, 
•Nutrients,  *  Physiological  ecology,  'Aquatic  envi- 
ronment, Plankton,  Aquatic  plants,  Lakes,  Oligo- 
trophy lakes,  Environment,  Nitrogen,  Phosphorus. 

The  effects  of  pulsed  nutrient  supplies  were  studied 
on  the  physiology  of  natural  phytoplankton  assem- 
blages  A  natural  phytoplankton  community  from 
an  oligotrophic  lake  was  grown  at  several  dilution 
rates  from  0.1  to  1.5/d  in  P-limited  semicontinuous 
cultures.    Particulate    C:P    and    N:P    rations    (by 
atoms)  were  approximately  300:1  and  50:1,  respec- 
tively at  the  lowest  dilution  rate,  and  40:1  and  7:1, 
respectively,  at  the  highest  dilution  rate.  This  dem- 
onstrates that  a  range  of  P-limited  conditions  can 
be  established  using  the  semicontinuous  cultunng 
technique.  The  time-course  of  uptake,  in  response 
to  a  saturating  addition  of  phosphate,  revealed  that 
there  was  a  short  lag  before  maximum  rates  ot 
uptake  were  observed  at  all  but  the  highest  dilution 
rate,  and  that  maximum  uptake  rates  over  the  first 
30  min  of  incubation  were  higher  at  intermediate 
dilution  rates.  Subsequent  to  the  maximum  uptake 
rate  occurring,   the  relationship  between  uptake 
rate  and  time  was  species  dependent.  In  Oscilla- 
toria  sp.,  the  uptake  rates  declined  with  increasing 
cellular  P,  and  the  rates  of  these  declines  increased 
with  dilution  rate;  in  cultures  dominated  by  Syne- 
chococcus  sp.,  the  uptake  rates  remained  constant 
and  were  independent  of  cellular  P.  (Author's  ab- 
stract) 
W87-07877 


DOES  ORTHOPHOSPHATE  UPTAKE  SUPPLY 
SUFFICIENT  PHOSPHORUS  TO  PHYTO- 
PLANKTON TO  SUSTAIN  THEIR  GROWTH, 

Montreal  Univ.  (Quebec).  Dept.  of  Biological  Sci- 
ences. 

D.  J.  Currie.  .  .         . 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  43,  No.  8,  p  1482-1487, 
August  1986.  1  fig,  2  tab,  65  ref. 

Descriptors:  'Orthophosphates,  'Bioaccumulation, 
•Phytoplankton,  'Phosphorus,  'Nutrient  require- 
ments, 'Algal  growth,  'Aquatic  environment,  En- 
vironment, Nutrition,  Algae,  Accumulation,  Plank- 
ton, Aquatic  plants,  Nutrients,  Ecology,  Carbon, 
Growth  rates,  Lakes,  Oligotrophic  lakes. 


A  study  was  undertaken  to  test  the  hypothesis  that 
orthophosphate  uptake  constitutes  the  principal 
source  of  P  for  phytoplankton  growth.  This  was 
tested  by  comparing  specific  doubling  rates  ot  C 
and  P  through  orthophosphate  uptake  in  the  phy- 
toplankton community  of  a  large,  hardwater,  oli- 
gomesotrophic  lake  100  km  southeast  of  Montreal. 
The  P  doubling  rate  was  estimated  from  the  specif- 
ic rate  of  orthophosphate  uptake  (gross  uptake  of P 
as  orthophosphate  per  unit  time,  per  unit  V  in 
biomass).  The  C  doubling  rate  was  estimated  from 
the  primary  production  rate  divided  by  the  a  gal 
particulate  carbon,  the  latter  estimated  by  the  14C 


rate.  It  was  found  that  phytoplankton  doublet 
their  P  by  orthophosphate  uptake  much  mort 
slowly  than  they  doubled  their  C;  therefore,  phyto, 
plankton,  particularly  those  larger  than  3.0  mi. 
crons,  must  have  obtained  negligible  P  from  otOU 
phosphate,  at  least  for  most  of  the  summer.  It  i 
suggested  that  algae  get  most  of  their  P  fron, 
uptake  of  dissolved  organic  P  or  by  vjme  proce* 
other  than  direct  uptake  from  solution  (possibly  b;. 
transfer  from  bacteria).  (Author's  abstract) 
W87-07878 

BACTERIOPLANKTON,     PHYTOPLANKTO.S 

AND  ZOOPLANKTON  COMMUNITIES  IN 

BRITISH      COLUMBIA      COASTAL      LAK 

BEFORE   AND    AFTER    NUTRIENT    REDUC 

TION, 

Department  of  Fisheries  and  Oceans,  Vancouvi- 

(British  Columbia).  West  Vancouver  Lab. 

F.  J.  Hardy,  K.  S.  Shortreed,  and  J.  G.  Stockner.  i 

Canadian  Journal  of  Fisheries  and   Aquatic  Sc 

ences   CJFSDX,   Vol.   43,    No.    8,   p    1504-151 

August  1986.  7  fig,  2  tab,  69  ref. 

Descriptors:  'Limnology,  'Aquatic  bacteri, 
'Phytoplankton,  'Zooplankton,  'British  Colm 
bia,  'Nutrient  requirements,  'Lakes,  'Coas 
'Physiological  ecology,  Bacteria,  Plankton,  Aqiu. 
ic  plants,  Nutrients,  Nitrogen  compounds,  Pho 
phorus  compounds,  Environment,  Aquatic  e^ 
ronment,  Chlorophyll,  Density,  Population,  D 
toms,  Algae,  Cyanophyta,  Algal  growth,  Salmc 
Rotifers,  Aquatic  animals. 

The  effects  of  lake  fertilization  on  pelagic  a 

phytoplankton    communities    were    studied   in, 

warm  monomictic  coastal  lake  in  British  Columh 

Inorganic  N  and  P  were  applied  once  or  tw* 

weekly  from  1980-1983.  Average  numbers  of  be. 

teria  during  the  growing  season  decreased  fron 

high  of  l,530,0OO/ml  in  the  fertilized  condition, 

84O,O00/ml   in   the   unfertilized   condition   (19fc 

Chlorophyll   a  concentrations  decreased  from 

maximum  seasonal  average  of  2.69  microgram 

(1981)  to  1.30  micrograms/1  (1984),  and  algal  ml 

oers  decreased  from  58,300/ml  (1983)  to  22,900/- 

(1984).  Although  the  numbers  of  phytoplanktor 

each   size  fraction  decreased  in  the  unfertile 

condition,  the  greatest  change  was  an  almost  fo 

fold  decrease  in  picoplankton,  which  consisted 

90%  cyanobacteria.  Abundance  of  the  large  I 

toms  Rhizosolenia  spp.  and  Melosira  spp.  increa 

in  1984,  resulting  in  an  increase  in  average  seasc 

algal  volume.  Average  densities  of  medium  (Ol 

0  84  mm)  and  large  (0.85-1.5  mm)  zooplank 

were  greatest  in   1982,  while  rotifers  and  si 

zooplankton  (0.10-0.14  mm)  were  most  denst, 

1984  following  nutrient  reduction.  The  lake 

relatively  high  concentrations  of  planktivorous 

venile  sockeye  salmon  (Oncorhynchus  uerka) 

appeared  to  minimize  any  direct  effect  of  nutr 

additions  on  zooplankton  densities.  (Authors 

stract) 
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TROPHIC  RELATIONSHIPS  IN  FRESH 
TER  PELAGIC  ECOSYSTEMS, 

York  Univ.,  Downsview  (Ontario).  Dept.  ot  1 

DJ  McQueen,  J.  R.  Post,  and  E.  L.  Mills. 
Canadian  Journal  of  Fisheries  and  Aquatic 
ences   CJFSDX,   Vol.   43,   No.    8,   p   1571-1 
August  1986.  6  fig,  2  tab,  65  ref. 

Descriptors:  'Limnology,  'Trophic  level,  'A. 
ic  environment,  •Ecosystems,  'Nutrient  req 
ments,  'Aquatic  animals,  'Aquatic  plants,  I 
chains,  'Regression  analysis,  Environment,  b.i 
ey  Aquatic  life,  Zooplankton,  Phytoplan  I 
Plankton,  Biomass,  Prediction,  Lakes,  Olig 
phic  lakes,  Mathematical  studies,  Model  stw 


Relative  impacts  of  bottom-up  (producer 
trolled)  and  top-down  (consumer  contnj 
forces  on  the  biomass  and  size  structure  oM 
major  components  of  freshwater  pelagic  sy  ■ 
(piscivores,  planktivores,  zooplankton,  phytotj 
ton  and  total  phosphorus  availability)  wer« 
mated  based  on  empirically-derived  regresf 
Predictions  that  emerge  are  (1)  maximum  bin 
at  each   trophic  level  is  controlled  from  I 
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(bottom-up)  by  nutrient  availability,  (2)  this 
bottom-up  regulation  is  strongest  at  the  bottom  of 
the  food  web  and  weakens  by  a  factor  of  2  with 
each  succeeding  step  up  the  food  web,  (3)  as 
energy  moves  up  a  food  web,  the  predictability  of 
bottom-up  interactions  decreases,  (4)  near  the  top 
of  the  food  web,  top-down  (predator  mediated) 
interactions  are  strong  and  have  low  coefficients  of 
variation,  but  weaken  with  every  step  down  the 
food  web,  (5)  variability  around  the  bottom-up 
regressions  can  always  be  explained  by  top-down 
forces,  and  (6)  interplay  between  top-down  and 
bottom-up  effects  changes  with  the  trophic  status 
of  lakes.  (Author's  abstract) 
W87-07884 


DISTRIBUTION  OF  THE  STONEFLY  NYMPH 
PARAGNETTNA  MEDIA 

(PLECOPTERA:PERLIDAE):   INFLUENCE   OF 
PREY,  PREDATORS,  CURRENT  SPEED,  AND 
SUBSTRATE  COMPOSITION, 
Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 
B.  W.  Feltmate,  R.  L.  Baker,  and  P.  J.  Pointing. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences  CJFSDX,   Vol.   43,    No.    8,   p    1582-1587, 
August  1986.  5  fig,  26ref. 

Descriptors:  *Stoneflies,  •Ecological  distribution, 
•Predation,  *Water  currents,  *Substrates,  'Aquatic 
habitats,  Ecology,  Distribution,  Distribution  pat- 
terns, Aquatic  insects,  Habitats,  Trout,  Fish,  Ontar- 
io. 

Effects  of  prey  distribution,  presence  of  a  predator, 
current  speed,  and  substrate  composition  on  distri- 
bution of  the  predaceous  stonefly  nymph  Paragne- 
tina  media  (Walker)  were  examined  in  a  large 
laboratory  stream.  Distribution  of  prey  (Hydrop- 
syche  spama,  H.  bronta)  did  not  affect  distribution 
of  well-fed  or  non-fed  (48  h)  nymphs.  However,  P. 
media  distribution  was  significantly  influenced  by 
independent  and  interactive  effects  of  current 
speed  (0.33-0.41  m/s)  and  substrate  composition 
(53.0-110.0  mm  in  diameter).  In  the  presence  of 
rainbow  trout  (Salmo  gairdneri),  P.  media  selected 
more  specifically  for  larger  substrate  on  which  risk 
of  predation  was  less  than  on  smaller  size  classes. 
Lighting  condition  had  no  effect  on  substrate  se- 
lection. Laboratory  findings  were  consistent  with 
distribution  of  P.  media  observed  in  the  Credit 
River,  Ontario  during  mid-summer,  late  fall,  and 
early  spring.  It  is  concluded  that  prey  distribution 
Joes  not  affect  P.  media  distribution,  current  speed 
wd  substrate  composition  have  an  interactive 
effect,  and  risk  due  to  predation  influences  sub- 
strate selection.  Factors  traditionally  considered  as 
either  biotic  or  abiotic  are  often  related  and  should 
not  be  considered  separately.  (Author's  abstract) 
W87-07885 


WOODY  DEBRIS  AS  A  SOURCE  OF  FINE 
PARTICULATE  ORGANIC  MATTER  IN  CO- 
STFEROUS  FOREST  STREAM  ECOSYSTEMS, 

Alabama  Univ.,  University.  Aquatic  Biology  Pro- 
gram. 

3.  M.  Ward,  and  N.  G.  Aumen. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,    Vol.   43,    No.    8,    p    1635-1642, 
August  1986.  4  fig,  2  tab,  26  ref.  NSF  Grants  DEB 
il-12455  and  DEB  80-04652. 

Descriptors:  *Nutrients,  *Ecosystems,  *Wood 
wastes,  'Detritus,  'Organic  matter,  'Particulate 
natter,  'Coniferous  forests,  'Streams,  'Ecosys- 
«ms,  Wastes,  Forests,  Ecology,  Oregon,  Distribu- 
»n,  Vertical  distribution,  Particle  size,  Lignin, 
»il  organic  matter,  Decomposing  organic  matter, 
utter,  Microscopy,  Electron  microscopy. 

rhe  potential  contribution  of  woody  debris  to  fine 
Mrticulate  organic  matter  (FPOM)  pools  (0.45  mi- 
crons to  <  1  mm)  was  investigated  in  a  coniferous 
orest  stream  ecosystem  in  western  Oregon.  The 
mount  of  wetted  surface  area  of  both  large  (>  10 
an)  and  fine  (1-10  cm)  woody  debris  was  0.018  and 
■9  sq  m/sq  m  of  stream  bed,  respectively, 
unng  summer  base  flow.  These  values  increase  to 
'•1*2  and  0.195  sq  m/sq  m  stream  bed  during 
suiter  flows.  Studies  of  vertical  distribution  indi- 
cted that  most  fine  wood  is  concentrated  within 
>i  m  of  the  stream  bottom,  while  large  wood  is 


more  evenly  distributed  up  to  0.7  m.  Lignin  con- 
centrations of  large  wood,  soil,  and  FPOM  were 
very  similar.  Examination  of  FPOM  samples  with 
scanning  electron  microscopy  revealed  an  abun- 
dance of  wood-derived  particles.  Erosion  rates  of 
wood  surfaces  ranged  between  0.5  and  1 1  mm/yr 
depending  on  decay  state  of  the  log.  Using  con- 
servative estimates  of  processing  rates,  woody 
debris  could  be  a  source  for  approximately  90  g/sq 
m/yr  of  FPOM;  with  a  slightly  less  conservative 
estimate,  wood  processing  may  generate  several 
times  the  FPOM  that  is  contributed  by  leaf  and 
needle  litter.  (Author's  abstract) 
W87-07886 


SIMPLE  METHOD  OF  MEASURING  SESTON 
RESPIRATION  IN  OLIGOTROPHIC  LAKES, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy. 

R.  J.  Cornett,  and  F.  H.  Rigler. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences  CJFSDX,    Vol.   43,    No.    8,   p    1660-1663 
August  1986.  2  fig,  1  tab,  24  ref. 

Descriptors:  'Limnology,  'Seston,  'Respiration, 
'Oligotrophic  lakes,  'Oxygen  requirements,  'Fil- 
tration, Lakes,  Filters,  Kinetics,  Oxygen,  Oxygen 
deficit,  Hypolimnion. 

A  simple  technique  for  measuring  the  oxygen  con- 
sumption of  seston  in  oligotrophic  waters  was  de- 
veloped and  tested.  Water  samples  were  filtered 
through  0.45-micron  filters.  The  filters  were  sus- 
pended in  biological  oxygen  demand  bottles  con- 
taining lake  water.  NaN3  added  to  one  bottle 
stopped  respiration  and  served  as  a  control  to 
eliminate  abiotic  influences  during  the  experiments. 
The  difference  in  oxygen  concentration  between 
the  respiring  and  control  samples  increased  linearly 
over  the  one-day  experiments.  Filtration  of  hypo- 
limnetic  water  samples  did  not  significantly  alter 
the  rate  of  oxygen  consumption  of  the  seston. 
Concentrating  the  seston  increased  the  change  in 
oxygen  concentration  so  that  respiration  rates  from 
2  to  80  mg  02/cu  m/d  could  be  measured.  This 
method  is  simple,  precise,  and  can  measure  very 
low  rates  of  respiration  directly.  (Author's  ab- 
stract) 
W87-07887 
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PLANKTON  SIZE  SPECTRA  IN  RELATION 
TO  ECOSYSTEM  PRODUCTIVITY,  SIZE,  AND 
PERTURBATION, 

Toronto  Univ.  (Ontario).  Inst,  of  Aerophysics. 
W.  G.  Sprules,  and  M.  Munawar. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  43,  No.  9,  p  1789-1794,  Sep- 
tember 1986.  4  fig,  2  tab,  28  ref. 

Descriptors:  'Limnology,  'Plankton,  'Ecosys- 
tems, 'Aquatic  productivity,  'Biomass,  'Bioindica- 
tors,  'Lakes,  Productivity,  Ontario,  Oligotrophic 
lakes,  Indicators,  Environment,  Aquatic  environ- 
ment, Nutrients,  Stress,  Toxicity,  Monitoring,  Fish, 
Zooplankton,  Trophic  level,  Eutrophication,  Bays. 

Quantification  and  comparisons  of  the  structure  of 
open-water  plankton  communities  from  25  inland 
lakes  of  Ontario,  from  the  Laurentian  Great  Lakes 
Superior,  Huron,  St.  Clair,  Ontario,  and  Erie,  and 
from  the  Central  Gyre  in  the  North  Pacific  Ocean 
were  made  on  the  basis  of  the  normalized  biomass 
size  spectrum.  Residual  variation  around  the  fitted 
straight  lines  (corresponding  to  a  theoretical  steady 
state)  was  least  for  the  large,  oligotrophic  Lake 
Superior  and  the  North  Pacific  Gyre  and  greatest 
for  eutrophic  Saginaw  Bay  and  shallow  Lake  Erie, 
suggesting  progressive  departure  from  steady-state 
conditions  with  increasing  system  productivity. 
The  slopes  of  the  normalized  spectra  decrease  with 
increasing  eutrophy,  indicating  that  nannoplankton 
abundances  are  similar  in  all  communities  studied, 
but  that  associated  zooplankton  abundances  vary 
by  2.5  orders  of  magnitude.  It  is  concluded  that 
parameterization  of  particle-size  models  for  predic- 
tion of  potential  fish  production  must  be  adjusted 
according  to  the  size  and  productivity  of  the  eco- 
system, and  that  routine  monitoring  of  communi- 
ties by  the  normalized  biomass  spectrum  could 
provide  early  warning  of  nutrient  or  toxic  stress  in 
aquatic  ecosystems.  (Author's  abstract) 


HYPERSALINE  GRADIENTS  IN  TWO  CANA- 
DIAN HIGH  ARCTIC  LAKES, 

State  Univ.   of  New   York  at   Buffalo.   Dept.   of 
Biological  Sciences. 
K.  M.  Stewart,  and  R.  F.  Platford. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  43,  No.  9,  p  1795-1803,  Sep- 
tember 1986.  6  fig,  5  tab,  61  ref. 

Descriptors:  'Hypersaline  gradient,  'Limnology, 
'Saline  lakes,  'Vertical  distribution,  'Arctic, 
'Canada,  'Meromictic  lakes,  'Chemical  stratifica- 
tion, 'Thermal  stratification,  Lakes,  Distribution, 
Polar  regions,  Fjords,  Brackish  water,  Saline 
water,  Ions,  Oxygen,  Chemocline,  Permafrost, 
Stratification,  Physical  properties,  Chemical  prop- 
erties, Convection,  Thermocline. 

Comparative  limnological  data  from  two  meromic- 
tic lakes  are  examined,  along  with  the  development 
of  hypersaline  gradents.  Sophia  and  Garrow  lakes 
are  probably  saline  relicts  of  cutoff  fjords  on  the 
uplifted  Cornwallis  and  Little  Cornwallis  islands  in 
the  High  Arctic  of  the  Canadian  Archipelago. 
They  have  brackish  (S  =  2-4)  upper  and  hypersa- 
line (S  =  55-90)  lower  waters  with  ion  ratios 
(especially  the  lower  waters)  similar  to  that  of  the 
sea.  Substantial  oxygen  extends  well  below  the 
chemocline  in  Sophia.  The  stability  of  these  lakes  is 
among  the  highest  known.  Because  of  their  size, 
depth,  and  unusually  warm  lower  waters,  it  is 
suggested  that  an  unfrozen  'thermal  chimney'  ex- 
tends beneath  the  lakes  through  the  surrounding 
permafrost;  and  that  the  hypersaline  gradients 
evolved  primarily  by  descent  of  'salt  fingers' 
during  freeze-out  from  above,  and  not  by  solute 
rejection  from  the  ground  during  uplift  and  perma- 
frost growth,  or  through  taliks  connected  to  the 
sea,  as  proposed  by  Page  et  al.  (Author's  abstract) 
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Descriptors:  'Limnology,  'Phytoplankton,  'Lab- 
rador, 'Species  composition,  'Chemical  properties, 
'Dystrophic  lakes,  'Acidic  water,  'Statistical  anal- 
ysis, Environment,  Aquatic  environment,  Lake 
morphometry,  Density,  Population  density,  Water 
properties,  Physical  properties,  Biological  proper- 
ties, Physicochemical  properties,  Hardness,  Dys- 
trophy, Trophic  level,  Lakes,  Acidity,  Salinity, 
Oligotrophy. 

Phytoplankton  abundances  and  accompanying 
morphometric,  physical,  and  chemical  data  from 
95  Labrador  lakes  were  subjected  to  statistical 
analysis  to  determine  the  structure  of  the  phyto- 
plankton communities  and  to  relate  environmental 
factors  to  the  patterns  observed.  Factor  analysis  of 
the  22  measured  physical  and  chemical  variables 
reduced  the  data  to  six  derived  environmental  fac- 
tors: hardness,  dystrophy,  lake  size,  salinity,  oligo- 
trophy, and  seasonality.  The  analysis  showed  that 
the  low-pH  lakes  are  associated  with  dystrophy 
and  hence  are  likely  to  be  naturally  acidic.  There 
was  no  evidence  of  anthropogenic  acidification. 
Eight  groups  of  co-occurring  taxa  were  recognized 
from  the  data  set,  of  which  all  but  two  exhibited 
relatively  consistent  habitat  preferences.  It  was 
suggested  that  the  groups  represent  'species  asso- 
ciations' in  the  sense  that  each  group  contains  taxa 
that  occur  together  because  of  similar  requirements 
for  a  specific  set  of  environmental  conditions.  Sev- 
eral lake  types  were  identified  as  potentially  influ- 
encing the  distribution  of  phytoplankton  in  Labra- 
dor: small  dystrophic  lakes,  clear  softwater  lakes, 
clear  hardwater  lakes,  large  hardwater  lakes,  and 
colored  hardwater  lakes.  (Author's  abstract) 
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THREE-DIMENSIONAL  DISTRIBUTION  OF 
WINTER  STONEFLY  NYMPHS,  ALLOCAPNIA 
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SOUTHERN  ONTARIO  RIVER, 
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Changes  in  the  three-dimensional  distribution  pat- 
terns of  stonefly   nymphs,   Allocapnia  pygmaea, 
beneath  the  streambed  in  the  Speed  River,  south- 
ern Ontario,  were  monitored  throughout  their  1-yr 
cycle  using  270  colonization  chambers  which  were 
filled  with  organism-free,  sieved  stream  gravel  and 
buried  in  vertical  groups  of  three,  at  three  depth 
intervals,   in   three  trenches  positioned   across  a 
riffle.  Nymphs  were  present  throughout  the  year. 
Seasonal   changes  in  the  distribution   pattern   ot 
nymphs  indicated  that  they  were  able  to  move 
beneath  the  streambed  in  both  the  horizontal  and 
vertical  planes.  Nymphs  were  most  abundant  at 
depth  during  the  summer  diapause,  but  moved  up 
to  the  surface  once  diapause  had  been  broken  in 
the  autumn.  There  was  no  evidence  of  any  bank- 
wards  migration  of  nymphs  prior  to  emergence. 
These  results  confirm  in  detail  previous  sugges- 
tions that  stream  insects  move  freely  into  and  out 
of  the  hyporheic,  using  it  as  a  refuge  from  adverse 
conditions  on  the  streambed.  It  is  suggested  that 
stream  ecologists  should  be  aware  of  the  possibili- 
ties of  movement  to  and  from  the  hyporheic  when 
working  with  benthic  invertebrates.  (Author  s  ab- 
stract) 
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AL DRAINAGES,  AND  SOME  IMPLICATIONS 
FOR  FISHERIES  WORKERS, 

Department  of  Fisheries  and  Oceans,  Vancouver 
(British  Columbia). 

B.  G.  Shepherd,  G.  F.  Hartman,  and  W.  J.  Wilson. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  43,  No.  9,  p  1818-1822,  Sep- 
tember 1986.  2  fig,  1  tab,  21  ref. 

Descriptors:  'Limnology,  'Stream  fisheries, 
'Gravel,  'Streambeds,  'Temperature,  'Water  tem- 
perature, 'Thermal  properties,  Fisheries,  Physical 
properties,  Substrates,  Coasts,  Seasonal  variation, 
Salmon. 

The  relationship  between  intragravel  and  surface 
water  temperatures  is  of  importance  to  fisheries 
workers  and  other  resource  managers.  At  a  depth 
of  10  cm  into  the  streambed,  water  temperatures 
are  likely  to  be  different  from  those  in  the  open 
water  of  the  stream.  Combined  results  from  three 
independent  studies  on  disparate  streams  on  the 
Pacific  Northwest  coast  indicated  that  there  are 
widespread  similarities  in  the  thermal  behavior  of 
intragravel  water.  In  general,  the  thermal  mass  of 
the  substrate  causes  parallel  but  lagged  and  buf- 
fered heating  and  cooling  trends  in  infiltration- 
source  intragravel  water  compared  with  surface 
water.  Intragravel  mean  daily  temperatures  were 
generally  0.5-1.0  C  warmer  in  winter  and  0.5-1.5  C 
cooler  in  summer,  with  cross-overs  around  March 
and  October;  intragravel  daily  maximum  tempera- 
tures could  be  up  to  6  C  different  in  summer  (a 
difference  of  4  C  was  common).  The  degree  of 
difference  showed  considerable  site-specific  varia- 
tion, and  potentially  can  be  affected  by  several 
factors.  Such  intragravel  temperature  differences 
have  implications  for  those  involved  in  salmonid 
egg   incubation   and   fry   emergence   studies,   en- 
hancement projects,  benthic  invertebrate  research, 
and  environmental  impact  assessments.  (Authors 
abstract) 
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EFFECTS  OF  A  SHORT-TERM  EXPERIMEN- 
TAL ACIDIFICATION  ON  A  MICROINVERTE- 
BRATE  COMMUNITY:  RHIZOPODA,  TESTA- 
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For  primary  bibliographic  entry  see  Field  5C 
W87-07897 

INFLUENCE  OF  WATER  TEMPERATURE  ON 

BEHAVIOURAL    INTERACTIONS    BETWEEN 

JUVENILE    BROOK    CHARR,    SALVELINUS 

FONTINALIS,      AND      RAINBOW      TROUT, 

SALMO  GAIRDNERI, 

Memorial    Univ.    of   Newfoundland,    St.    Johns. 

Dept.  of  Biology. 

R.  A.  Cunjak,  and  J.  M.  Green. 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  64 

No.  6,  p  1288-1291,  June  1986.  1  fig,  3  tab,  25  ref. 

Descriptors:  'Limnology,  'Temperature  effects, 
'Trout  'Charr,  'Fish  behavior,  'Aquatic  habitats, 
•Streams,  Fish,  Behavior,  Habitats,  Temperature, 
Water  temperature,  Physical  properties,  Ecology. 

Interspecific  behavioral  interactions  between 
paired  brook  charr  (Salvelinus  fontinahs)  and  rain- 
bow trout  (Salmo  gairdneri)  were  compared  at 
different  water  temperatures  to  test  the  hypothesis 
that  a  species  realizes  a  competitive  advantage 
within  its  optimal  thermal  range.  Three  test  tem- 
peratures were  used:  19  C  (optimal  temperature  for 
rainbow  trout),  13  C  (optimal  temperature  for 
brook  charr),  and  8  C  (below  the  optima  for  both 
species).  Brook  charr  dominated  rainbow  trout  at 
both  8  and  13  C.  At  19  C,  neither  species  displayed 
an  obvious  competitive  advantage.  The  time  (days) 
to  the  establishment  of  a  dominance  hierarchy 
reflected  specific  optimal  temperatures;  it  was 
shortest  for  rainbow  trout  and  brook  charr  at  19 
and  13  C,  respectively.  The  implications  of  optimal 
temperatures  and  competitive  ability  are  discussed 
in  relation  to  habitat  partitioning  in  the  stream 
environment.  (Author's  abstract) 
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VERSUS  TRANSPORT, 

Calgary  Univ.  (Alberta).  Aquatic  Ecology  Section. 
J  M  Culp,  F.  J.  Wrona,  and  R.  W.  Davies. 
Canadian  Journal  of  Zoology  CJAOAG,  Vol.  64 
No.  6,  p  1345-1351,  June  1986.  1  fig,  5  tab,  26  ref. 

Descriptors:  'Limnology,  'Sedimentation, 
•Benthic  fauna,  'Sediment  transport,  'Deposition, 
'Invertebrates,  'Population  density,  'Ecological 
effects,  'Saltation,  'Drift,  Aquatic  life,  Benthos, 
Tractive  forces,  Sediments,  Sedimentation,  Densi- 
ty, Streams,  Species  composition,  Riffles,  Flow, 
Distribution,  Vertical  distribution,  Scour,  Hydro- 
graphs. 


Field  experiments  were  conducted  to  investigate 
the  responses  of  benthic  macroinvertebrate  com- 
munities to  additions  of  fine  sediments  into  riffles 
having  a  flow  with  either  low  tractive  force  so  the 
sediments   were   deposited   or   sufficient   tractive 
force  to  transport  the  added  sediments.  Sediment 
deposition  had  no  measurable  impact  on  most  taxa. 
Sediment  transport  by  saltation  created  a  physical 
disturbance  that  reduced  total  benthic  densities  by 
>   50%  in  24  h  and  significantly  influenced  ma- 
croinvertebrate community  composition.  Changes 
in    the   benthic    community    resulted    from    cata- 
strophic drift,  and  distinct  immediate  and  delayed 
responses  of  diurnal  drift  to  the  saltating  sediments 
were  evident.  Taxa  with  the  immediate  drift  re- 
sponse resided  predominantly  at  the  substrate  sur- 
face and  were  instantaneously  exposed  to  scouring 
as    sediments    were    added.    Macroinvertebrates 
showing  the  delayed  response  initially  avoided  the 
saltating  sediments  because  of  their  deeper  distribu- 
tion, but  an  apparent  diel  shift  in  vertical  distribu- 
tion exposed  these  taxa  to  saltating  sediments  6-9  h 
after  sediment  additions.  It  is  concluded  that  sedi- 
ment saltation  has  the  potential  to  act  as  a  commu- 
nity-level disturbance  early  in  the  storm  hydro- 
graph  or  at  lower  discharge  magnitudes  than  re- 
quired to  suspend  sediments.  (Author's  abstract) 
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Life-cycle  dynamics,  growth  rates,  and  relative 
abundance  of  Brachycentrus  occidentalis  and  Bra- 
chycentrus  americanus  were  studied  over  a  three- 
year  period  in  the  Flathead  River,  Montana.  Bra- 
chycentrus occidentalis  appeared  as  early-instar 
larvae  in  mid-  to  late  summer,  grew  rapidly  during 
autumn,  and  reached  fourth  and  fifth  instars  prior 
to  winter  conditions.  Most  larvae  remained  active- 
until  mid-spring  and  the  onset  of  spring  runoff. 
Individuals  pupated  during  late  April  through 
May,  and  adults  emerged  after  peak  runoff  in  mid- 
June.  Brachycentrus  americanus  larvae  appeared 
as  first-instar  larvae  in  autumn  and  overwintered  as 
early  instars.  Larvae  grew  rapidly  during  spring  as 
temperatures  began  to  rise,  but  growth  was  discon-. 
tinued  during  spring  runoff.  Larvae  completed 
growth  during  summer  after  the  runoff  period  anc 
emerged  in  late  August  and  early  September 
Growth  patterns  and  emergence  of  both  specie 
occurred  primarily  during  fall  or  spring  and  latt 
summer,  with  little  growth  during  winter  or  spruif 
freshet.  Thus,  growth  was  associated  with  quanti 
tatively  similar  but  temporally  different  periods  o 
organic  seston,  temperature,  and  moderate  flow, 
(Author's  abstract) 
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Larval  development  of  Simulium  arcticum  Ms 
loch  (IIL-3),  S.  defoliarti  Stone  and  Peterson  (II 
14  15)  and  S.  tuberosum  Lundstrom  (FG)  w 
documented  for  four  rivers  in  southwestern  Albs 
ta  from  1982  to  1984.  Simulium  arcticum  (11L- 
and  S.  tuberosum  (FG)  had  seven  instars;  the 
two  species  were  multivoltine  with  two  or  thr 
generations  per  year,  while  S.  defoliarti  (IIS- 14.1 
was  univoltine.  Water  temperature,  river  d 
charge,  and  turbidity  were  the  only  environmen 
factors  of  five  parameters  measured  that  were  s. 
nificantly  correlated  with  the  seasonal  devek 
ment  of  larvae  of  S.  arcticum  (IIL-3),  S.  defolis 
(IIS-14  15),  S.  vittatum  Zetterstedt  complex, 
tuberosum  (FG),  and  Prosimulium  onychodac 
lum  Dyar  and  Shannon  complex.  The  ettect  t 
food  quality  and  quantity  have  on  larval  grov. 
and  development  of  blackfly  species  that  breed, 
mountain  rivers  is  discussed.  (Authors  abstr*' 
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Eggs  of  the  spotted  salamander,  Ambystoma  ti- 
grinum,  are  usually  green  because  of  the  presence 
of  symbiotic  chlamydomonad  algae  that  inhabit  the 
envelope  of  each  egg.  An  oxygen-sensitive  elec- 
trode was  used  to  measure  the  effect  of  algal 
photosynthesis  on  oxygen  concentration  inside 
eggs  and  within  the  gelatinous  matrix  surrounding 
them.  During  darkness,  oxygen  became  severely 
depleted  within  the  eggs  (mean  oxygen  concentra- 
tion in  two  eggs  57  microM).  Subsequent  exposure 
of  the  egg  to  light  produced  an  increase  in  oxygen 
concentration  within  an  egg  capsule  from  63  to  476 
microM  within  32  min.  One  hour  after  eliminating 
the  light,  oxygen  concentration  within  the  egg  was 
9  microM,  while  the  concentration  in  the  gelati- 
nous matrix  and  surrounding  water  were  160  and 
91  microM,  respectively.  The  data  show  that  pho- 
tosynthetic  oxygen  production  by  the  chlamydo- 
monads  exceeded  respiratory  consumption  by  the 
embryo-algae  complex  and  led  to  oxygen  supersa- 
turation  inside  eggs,  even  when  water  surrounding 
the  egg  mass  was  almost  anoxic.  (Author's  ab- 
stract) 
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A  comprehensive  investigation  of  the  nitrogen 
mm  ""  the  Delaware  River  was  carried  out  using 
15N  tracers  to  measure  rates  of  important  transfor- 
mations of  nitrogen.  Daily,  depth-averaged  15N 
ates  for  the  principal  inorganic  nitrogen  species 
were  consistent  with  rates  derived  from  longitudi- 
nal profiles  of  concentration  in  the  river.  The  data 
ndicated  that  nitrification  was  a  rapid,  irreversible 
ank  for  NH4(  +  )  with  export  of  the  product  N03(- 
from  the  study  area.  Utilization  of  N03(-)  by 
primary  producers  was  negligible,  owing  to  low 
inadiance  levels  and  to  high  NH4(  +  )  concentra- 
nons.  The  oxygen  sag  near  Philadelphia  was  found 
to  result  from  oxygen  demand  in  the  water 
»lumn,  with  only  minor  benthic  influence.  Reaer- 
ition  provided  the  major  oxygen  input.  Nitrifica- 
uon  accounted  for  about  1%  of  the  net  oxygen 
aemand  near  Philadelphia,  but  as  much  as  25% 
tanher  downstream.  (Author's  abstract) 
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No.  4,  p  717-738,  July  1986.  8  fig,  5  tab,  88  ref 
NSF  Grant  DEB  81-07522. 

Descriptors:  *Limnology,  'Decomposing  organic 
matter,  'Particulate  matter,  'Organic  matter, 
'Amazon  River,  'Chemical  composition,  Rivers! 
Isotope  studies,  Lignin,  Hydrographs,  Particle  size, 
Leaves,  Detritus,  Fluctuations,  Grasses,  Flood 
plains,  Catchment  basins. 

Lignin,  elemental,  and  stable  carbon  isotope  com- 
positions are  reported  for  local  plants  and  for 
coarse  (>  63  microns)  and  fine  (<  63  microns) 
suspended  particulate  materials  collected  along  a 
1,950-km  reach  of  the  lower  Amazon  River  during 
four  contrasting  stages  of  the  1982-1983  hydro- 
graph.  Fluxes  of  lignin  in  the  two  size  classes 
parallel  each  other  along  the  mainstem  with  the 
fine  fraction  usually  predominating.  Particulate  or- 
ganic matter  transported  in  the  coarse  size  fraction 
of  the  mainstem  and  its  major  tributaries  is  com- 
posed of  recently  formed  and  well  preserved  tree 
leaf  debris  along  with  some  wood.  Organic  matter 
in  the  fine  size  fraction  is  comparatively  old,  de- 
graded, and  rich  in  immobilized  nitrogen,  and  de- 
rives primarily  from  soils.  C-4  grasses,  abundant  in 
the  mainstem  floodplain,  are  not  major  compo- 
nents of  particulate  material  in  the  river.  Particu- 
late organic  matter  is  introduced  largely  from  up- 
stream sources  within  the  Rio  Solimoes  and  Rio 
Madeira  drainage  basins.  Most  of  this  organic 
matter  is  unreactive  and  is  transported  conserv- 
atively with  mineral  particles  along  the  Amazon 
mainstem.  However,  some  downstream  composi- 
tional trends  are  seen  in  both  size  fractions  which 
reflect  the  addition  or  exchange  of  highly  degrad- 
ed, 13C-depleted,  and  lignin-poor  organic  materials 
from  lower  basin  sources.  (See  also  W87-07946) 
(Author's  abstract) 
W87-07945 


DISSOLVED  HUMIC  SUBSTANCES  OF  THE 
AMAZON  RIVER  SYSTEM, 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 

J.  R.  Ertel,  J.  I.  Hedges,  A.  H.  Devol,  J.  E. 
Richey,  and  M.  N.  Goes  Ribeiro. 
Limnology  and  Oceanography  LIOCAH,  Vol.  31 
No.  4,  p  739-754,  July  1986.  7  fig,  4  tab,  56  ref 
NSF  Grants  DEB  81-07522  and  OCE  82-19294. 

Descriptors:  'Limnology,  'Humic  acids,  'Amazon 
River,  'Dissolved  solids,  'Fulvic  acids,  'Chemical 
compositon,  'Chemical  properties,  'River  systems, 
Acids,  Organic  acids,  Rivers,  Lignin,  Diagenesis, 
Carbon,  Nitrogen,  Degradation,  Chemical  reac- 
tions, Adsorption,  Fluctuations,  Solute  transport. 

Aquatic  humic  and  fulvic  acids  from  nine  main- 
stem  and  seven  major  tributary  sites  in  the  Amazon 
River  Basin  are  characterized  by  their  elemental 
and  lignin  phenol  compositions.  Combined  humic 
substances  represent  60%  of  the  riverine  dissolved 
organic  carbon,  with  fulvic  to  humic  acid  ratios  in 
the  mainstem  averaging  4.7.  All  dissolved  humic 
and  fulvic  acids  have  clearly  recognizable  lignin 
components  at  levels  suggesting  a  predominantly 
allochthonous  source.  Lignin  characteristics  are 
dominated  by  diagenetic  transformations,  which 
include  preferential  loss  of  methoxylated  structural 
units  and  oxidative  degradation  of  lignin  side 
chains.  Fulvic  acids  have  consistently  lower  lignin 
levels,  lower  lignin  phenol  methoxylation,  higher 
acid:aldehyde  ratios,  and  higher  C:N  ratios  than 
coexisting  humic  acids,  all  indicative  of  greater 
aerobic  degradation  of  the  fulvic  acid  fraction. 
Humic  and  fulvic  acids  behave  conservatively  over 
most  of  the  mainstem.  Downstream  of  the  Rio 
Negro  confluence,  humic  acids  appear  to  be  selec- 
tively adsorbed  onto  fine  suspended  particles.  Ap- 
proximately 25  and  40%  of  the  total  fluxes  of 
lignin  and  of  carbon  are  represented  in  the  dis- 
solved humic  substances.  The  annual  flux  of  dis- 
solved,   chemically    recognizable    lignin    in    the 
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Amazon  River  at  Obidos  is  calculated  to  be  1.2  x 
10  to  the  11th  power  g/yr.  (See  also  W87-07945) 
(Author's  abstract) 
W87-07946 


COMPARISON  OF  MECHANISMS  ENHANC- 
ING BIODEGRADABILITY  OF  REFRACTORY 
LAKE  WATER  CONSTITUENTS, 

Konstanz   Univ.    (Germany,    F.R.).    Limnological 

Inst. 

A.  Geller. 

Limnology  and  Oceanography  LIOCAH,  Vol.  31, 

No.  4,  p  755-764,  July  1986.  6  fig,  1  tab,  22  ref. 

Descriptors:  'Limnology,  'Biodegradation,  'Dis- 
solved solids,  'Organic  matter,  'Lakes,  'Aquatic 
bacteria,  'Aquatic  environment,  'Chemical  prop- 
erties, Degradation,  Bacteria,  Environment,  Flavo- 
bacterium, Pseudomonas,  Substrates,  Seasonal  var- 
iation, Decomposition,  Radiation,  Ultraviolet  radi- 
ation, Nutrients,  Incubation,  Amino  acids. 

Bacterial  degradation  of  macromolecular  dissolved 
organic  matter  (DOM),  aged  under  weakly  photo- 
lytic  conditions,  was  compared  to  that  of  the  origi- 
nal compounds  before  and  after  provision  of  a 
cosubstrate.  Pseudomonas  sp.,  Flavobacterium  sp., 
Erwinia  sp.,  and  macromolecules  were  isolated 
from  the  same  lake  water  samples,  one  taken  in 
winter  and  one  in  summer.  Decomposition  was 
determined  by  dissolved  organic  carbon  (DOC) 
measurements,  since  UV  absorbance  did  not  give 
an  accurate  indication  of  loss  rates.  Both  aging  and 
the  pulse  dose  of  nutrients  enhanced  the  accessibil- 
ity of  the  refractory  DOM  to  Pseudomonas  sp.  and 
Erwinia  sp.,  while  Flavobacterium  sp.  utilized  the 
original  substances  most  effectively.  The  original 
macromolecules  were  decomposed  12-22%,  aging 
increased  the  available  portions  by  a  futher  5-10%, 
and  provision  of  the  cosubstrate  (glutamic  acid) 
enhanced  degradation  by  3-8%  and  by  20%.  The 
constituents  of  the  macromolecules  in  the  winter 
sample  rendered  accessible  by  photolysis  were  en- 
ergetically advantageous  to  Pseudomonas  sp.  and 
Erwinia  sp.  The  degradable  portions  of  the  original 
and  aged  macromolecules  were  consumed  within 
the  first  week  of  incubation,  and  the  remainder  was 
persistent.  Provision  of  a  nutrient  pulse  did  not 
result  in  the  production  of  enzymes  that  might 
have  enabled  the  bacteria  to  assimilate  the  refracto- 
ry remainder.  Both  mechanisms  are  thought  to 
reduce  the  longevity  of  the  refractory  DOM  in  a 
stepwise  manner  in  natural  waters.  (Author's  ab- 
stract) 
W87-07947 


NET  COMMUNITY  PRODUCTION  AND  HY- 
POLIMNETIC  NUTRIENT  REGENERATION 
IN  A  MICHIGAN  LAKE, 

Michigan  Univ.,  Ann  Arbor.   Div.  of  Biological 

Sciences. 

J.  T.  Lehman,  and  T.  Naumoski. 

Limnology  and  Oceanography  LIOCAH,  Vol   31 

No.  4,  p  788-797,  July  1986.  9  fig,  3  tab,  26  ref 

NSF  Grant  DEB  81-16428. 

Descriptors:  'Limnology,  'Hypolimnion,  'Oxygen 
balance,  'Cycling  nutrients,  'Michigan,  'Eutro- 
phic  lakes,  'Aquatic  productivity,  'Chemical 
properties,  Nutrients,  Oxygen,  Environment, 
Aquatic  environment,  Eddy  diffusion,  Fluctua- 
tions, Distribution,  Vertical  distribution,  Nitrogen, 
Phosphorus,  Seasonal  variation,  Biomass,  Profiles, 
Accumulation,  Algae,  Littoral  environment,  Litto- 
ral zone,  Zones,  Metabolism,  Lakes,  Thermal  strat- 
ification, Phosphates. 

Net  community  oxygen  production  in  Third  Sister 
Lake,  Michigan  was  calculated  from  concentration 
gradients,  eddy  diffusion,  and  gas  flux  at  the  lake 
surface.  The  trophogenic  zone  was  found  to  extend 
on  average  to  4.5  m  from  April  to  August.  The 
vertical  flux  of  dissolved  P  provided  negligible 
support  for  the  productivity  during  this  time.  Stoi- 
chiometrics for  biomass  production  from  inorganic 
N  and  P  were  inferred  from  enclosure  experiments 
and  from  vertical  profiles.  N  and  P  accumulated  in 
the  hypolimnion  at  a  ratio  of  24:1  by  atoms,  where- 
as ratios  in  the  algae  averaged  9.5:1.  On  the  basis  of 
areal  rates  of  nutrient  remineralization  and  the 
oxygen  budget,  most  of  the  net  community  pro- 
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duction  from  April  to  August  could  be  assigned  to 
the  open  water  rather  than  to  the  littoral  region. 
Littoral  production  processes  are  relatively  isolat- 
ed from  the  open  water  in  this  small,  sheltered  lake 
during  the  time  of  thermal  stratification.  (Author's 
abstract) 
W87-07950 

CHANGES  OF  PHOSPHORUS  AND  NITRO- 
GEN CONCENTRATION  AND  OF  PHYTO- 
PLANKTON  IN  ENRICHED  LAKE  ENCLO- 
SURES 

Balatoni    Limnologiai    Kutato    Intezete,    Tihany 

V.  Istvanovics,  L.  Voros,  S.  Herodek,  L.  G.  Toth, 

Limnology  and  Oceanography  LIOCAH,  Vol.  31, 
No.  4,  p  798-811,  July  1986.  7  fig,  2  tab,  38  ref. 

Descriptors:  •Limnology,  'Phosphorus,  'Nitro- 
gen 'Phytoplankton,  'Hypertrophic  lakes, 
•Aquatic  productivity,  'Nitrogen  cycle,  Nitrates, 
Accumulation,  Phosphates,  Lakes,  Simulation,  Nu- 
trients, Biomass,  Aquatic  plants,  Plankton,  Sub- 
strates, Sediments,  Lake  sediments,  Trophic  level, 
Productivity,  Denitrification,  Eutrophication, 
Algae,  Bacteria,  Aquatic  bacteria. 

Enclosures  isolating  17  cu  m  water  with  the  under- 
lying sediments  in  the  mesotrophic  area  of  Lake 
Balaton  were  used  to  simulate  the  main  processes 
taking  place  in  its  hypertrophic  area.  In  an  enclo- 
sure with  both  P  and  N  added,  the  production  and 
the  biomass  of  phytoplankton  increased  immediate- 
ly Algae  rapidly  took  up  the  added  nutrients, 
transporting  a  third  of  the  loadings  from  the  water 
to  the  sediments  and  supplying  a  large  amount  of 
organic  substrate  for  denitrification.  As  a  result  of 
N  loss  from  the  system,  Aphanizomenon  flos-aquae 
formed  a  second  bloom.  In  an  enclosure  with  only 
N  added,  the  production  and  the  biomass  of  algae 
remained  similar  to  those  in  the  open  water.  Ni- 
trate accumulated  in  the  water  for  a  long  time.  In 
an  enclosure  with  only  P  added,  the  algal  produc- 
tion and  biomass  showed  a  moderate  increase,  fol- 
lowed by  an  outburst  of  A.  flos-aquae.  Phosphate 
accumulated  in  the  water  during  the  first  part  of 
the  experiment  and  was  used  up  during  the  second. 
(Author's  abstract) 
W87-07951 

NUMERICAL  ANALYSIS  OF  HYPOLIMNETIC 
NITROGEN  AND  PHOSPHORUS  TRANSFOR- 
MATIONS IN  LAKE  ROTOITI,  NEW  ZEA- 
LAND: A  GEOTHERMALLY  INFLUENCED 
LAKE, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Biology. 
J.  C.  Priscu,  R.  H.  Spigel,  M.  M.  Gibbs,  and  M.  T. 
Downes. 

Limnology  and  Oceanography  LIOCAH,  Vol.  31, 
No.  4,  p  812-831,  July  1986.  7  fig,  3  tab,  53  ref. 

Descriptors:  'Limnology,  'Numerical  analysis, 
•Hypolimnion,  'Nitrogen,  'Phosphorus,  'New 
Zealand,  'Geothermal  studies,  'Cycling  nutrients, 
•Lakes,  'Model  studies,  Chlorophyll,  Oxygen, 
Particulate  matter,  Thermal  stratification,  Dis- 
solved oxygen,  Decomposition,  Ammonium,  Sea- 
sonal variation,  Anaerobic  conditions,  Epilimnion, 
Nutrients,  Mathematical  studies. 

Measurements  of  chlorophyll,  oxygen,  and  particu- 
late and  dissolved  forms  of  nitrogen  and  phospho- 
rus made  over  a  year  were  used  in  a  one-dimen- 
sional diffusion  model  to  calculate  rates  of  genera- 
tion or  loss  of  these  substances  in  the  hypolimnion 
of  Lake  Rotoiti,  New  Zealand.  During  summer 
stratification,  the  hypolimnion  was  always  a  sink 
for  chlorophyll,  particulate  nitrogen  (PN),  particu- 
late phosphorus  (PP),  and  dissolved  oxygen.  The 
order  of  decomposition  was  chlorophyll  >  PP  > 
PN.  The  hypolimnion  was  a  source  for  NH4(  +  ) 
and  dissolved  reactive  phosphorus  (DRP),  whereas 
dissolved  organic  nitrogen  (DON)  and  dissolved 
organic  phosphorus  (DOP)  showed  no  distinct  sea- 
sonal trends.  N20  reached  8,800%  of  air  saturation 
just  before  the  hypolimnion  became  anaerobic;  at 
the  time,  the  hypolimnetic  N20  pool  comprised 
about  1 3%  of  the  total  dissolved  inorganic  nitro- 
gen pool.  Diffusion  of  dissolved  inorganic  nitrogen 
(DIN)  and   DRP  from   the  hypolimnion   to  the 


epilimnion  could  increase  mean  epihmnetic  con- 
centrations during  summer  stratification  by  0J0 
mg  DRP/cu  m/d  and  0.34  mg  DIN/cu  m/d.  The 
ratio  of  DIN:DRP  supplied  to  the  epilimnion  was 
3.4  (by  weight),  which  would  exacerbate  DIN 
deficiency  in  this  lake.  (Author's  abstract) 
W87-07952 


MEASUREMENT  OF  BACTERIAL  CHLORO- 
PHYLL AND  ALGAL  CHLOROPHYLL  A  IN 
NATURAL  WATERS, 

Marine  Biological  Lab.,  Woods  Hole,  MA. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-07955 

FLOW-MEASURING  SYSTEM  FOR  USE  IN 
SMALL  LAKES, 

Duke  Univ.,  Durham,  NC.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-07956 

FERROUS  IRON  AND  PHOTOTROPHY  AS 
ALTERNATIVE  SINKS  FOR  SULPHIDE  IN 
THE  ANOXIC  HYPOLIMNIA  OF  TWO  ADJA- 
CENT LAKES, 

Freshwater    Biological    Association,    Ambleside 

(England). 

W.  Davison,  and  B.  J.  Finlay. 

Journal  of  Ecology  JECOAB,  Vol.  74,  No.  3,  p 

663-673,  September  1986.  5  fig,  36  ref. 

Descriptors:  'Limnology,  'Iron,  'Sulfides,  'Sulfur 
cycle,  'Anaerobic  conditions,  'Hypolimnion, 
•Lakes,  *Photosynthetic  bacteria,  Particulate 
matter,  Ions,  Light  penetration,  Bacteria,  Aquatic 
bacteria,  Sedimentation,  Ecology,  Chemical  reac- 
tions, Geochemistry,  Biochemistry,  Oxidation,  Bio- 
logical oxidation,  Epilimnion,  Chemical  properties, 
Photosynthesis,  Ponds,  Metabolism,  Solubility. 

Ferrous  iron  and  sulfide  accumulated  to  similar 
concentrations  in  the  anoxic  hypolimnia  of  two 
adjacent  lakes.  Solubility  products  indicated  that 
the  waters  were  saturated  with,  and  concentrations 
of  these  ions  presumably  controlled  by,  particulate 
iron  sulfide.  However,  in  the  shallower  lake  (<  4 
m),  light  penetrated  to  the  hypolimnion  and  sup- 
ported photosynthetic  bacteria  that  oxidized  sul- 
fide to  sulfate.  Iron  sulfide  therefore  failed  to  form 
in  the  water  column,  but  was  formed  in  the  sedi- 
ment from  the  high  concentrations  of  dissolved 
components  in  the  pore  water.  In  the  deeper  lake, 
light  was  attenuated  within  the  oxidized  epilim- 
nion. This  precluded  phototrophic  oxidation  of 
sulfide  and  allowed  simple  chemical  formation  and 
sedimentation  of  FeS.  These  results  illustrate  a 
natural  competition  between  geochemical  and  bio- 
logical processes  of  sulfide  removal  in  biologically 
productive  freshwater  lakes.  (Author's  abstract) 
W87-07962 

EXAMINATION  OF  THE  GENERALITY  OF 
EUTROPHICATION  MODELS, 

Royal  Danish  School  of  Pharmacy,  Copenhagen. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-07968 

CONTAMINANT  UPTAKE  BY  FISH  AND  THE 
POTENTIAL  FOR  TRANSFER  TO  HUMANS 
MODELLED  OVER  TIME, 

Michigan  Univ.,  Ann  Arbor.  School  of  Natural 

Resources. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07969 

SPECIES  COMPETITIVE  ABILITY  AND  POSI- 
TION ALONG  A  NATURAL  STRESS  DISTURB- 
ANCE GRADIENT, 

Ottawa  Univ.  (Ontario).  Dept.  of  Biology. 

S.  D.  Wilson,  and  P.  A.  Keddy. 

Ecology  ECOLAR,  Vol.  67,  No.  5,  p  1236-1242, 

October  1986.  3  fig,  2  tab,  45  ref. 

Descriptors:  •Limnology,  •Competition,  •Nutri- 
ents, 'Stress,  'Aquatic  ecosystems,  'Aquatic 
plants,  'Ecology,  'Lakes,  Prediction,  Habitats, 
Waves,  Ontario,  Biomass,  Organic  matter,  Sedi- 


ments,    Particle     size,     Ecological     distribution, 
Shores,  Lake  shores,  Ecosystems,  Disturbance. 

The  distributions  of  seven  plant  species  were  meas- 
ured along  a  gradient  of  exposure  to  wave  action 
on  the  shore  of  Axe  Lake,  Ontario  to  test  the 
prediction  that  plant  species  that  grow  in  undis- 
turbed, nutrient-rich  habitats  tend  to  have  higher 
competitive  abilities  than  those  in  disturbed  or 
nutrient-poor  habitats.  The  seven  species  were 
Eriocaulon  septangulare,  Rhynchospora  fusca,  Hy- 
pericum ellipticum,  Juncus  pilocarpus,  Lysimachia 
terrestris,  Dulichium  arundinaceum,  and  Drosera 
intermedia.  The  exposure  gradient  incorporates 
disturbance  (through  the  removal  of  plant  biomass) 
and  stress  (through  the  creation  of  a  gradient  in 
sediment  organic  content,  nutrient  concentrations, 
and  fine  particle  sizes).  Species  distributions  on  the 
exposure  gradient  were  quantified  by  determining 
the  mean  sediment  orgamc  content  of  the  quadrats 
containing  each  species.  Competitive  abilities  were 
measured  as  relative  increase  in  dry  mass  per  plant 
in  a  field  experiment  in  which  species  were  grown 
together  in  all  pairwise  combinations.  Species  had 
significantly  heterogeneous  competitive  abilities  (P 
<  .01).  Species  found  on  exposed,  nutrient-poor 
shores  (e.g.,  E.  septangulare)  had  low  competitive 
abilities,  while  those  growing  on  sheltered,  nutri- 
ent-rich shores  (e.g.,  D.  arundinaceum)  had  high 
competitive  abilities.  Competitive  ability  was  sig- 
nificantly correlated  with  mean  position  on  the 
exposure  gradient.  (Author's  abstract) 
W87-07970 

PRODUCTION,  PREDATION,  AND  DECOM- 
POSITION IN  A  LOW-SALINITY  HD3ISCUS 
MARSH,  „     . 

Maryland  Univ.,  Cambridge.  Horn  Point  Environ- 
mental Labs. 

For  primary  bibliographic  entry  see  Field  2L. 
W87-07976 

LIMNETIC  HERBIVORY:  EFFECTS  ON  PHY- 
TOPLANKTON POPULATIONS  AND  PRI- 
MARY PRODUCTION, 

Notre  Dame  Univ.,  IN.  Dept.  of  Biological  Sci- 

A.  M.  Bergquist,  and  S.  R.  Carpenter. 
Ecology  ECOLAR,  Vol.  67,  No.  5,  p  1351-1360, 
October  1986.  8  fig,  3  tab,  34  ref.  NSF  Grant  BSR 
83  08918. 

Descriptors:  'Population  dynamics,  'Primary  pro- 
ductivity, 'Chlorophyll  a,  'Phytoplankton,  'Graz- 
ing, 'Enzymes,  'Carbon  cycle,  'Lakes,  Plankton, 
Aquatic  plants,  Algae,  Ecosystems,  Zooplankton, 
Nutrients,  Michigan,  Biomass,  Carbon,  Cycling  nu- 
trients, Standing  crops,  Ecology. 

Population-level  and  ecosystem-level  responses  of 
phytoplankton  to  grazing  by  zooplankton  were 
determined  in  nutrient-enriched  and  unenncned 
enclosures  in  Peter  Lake,  Michigan.  Species-specif- 
ic net  growth  rates,  chlorophyll  a,  primary  produc- 
tion (PPR),  and  alkaline  phosphatase  activity 
(APA)  were  determined  for  each  of  three  size 
categories  of  phytoplankton:  <  22  microns,  22-75 
microns,  >  75  microns.  Thirteen  of  16  dominant 
algal  taxa  were  nutrient-limited.  Zooplankton  re- 
duced APA,  an  indicator  of  nutrient  deficiency. 
Growth  rates  of  grazed,  nutrient-limited  algae  K 
30  microns)  increased  at  low  levels  of  zooplankton 
biomass,  but  decreased  at  higher  biomass  levels. 
Growth  rates  of  larger  (>  30  microns)  nutrient- 
limited  algae  increased  or  did  not  change  as  zoo- 
plankton biomass  increased.  These  species-specitic 
responses  resulted  in  four-  to  five-fold  changes  in 
chlorophyll  concentration  and  PPR.  Overall,  the 
stimulatory  effect  of  nutrient  regeneration  by  zoo- 
plankton overrode  losses  due  to  grazing,  ano 
caused  net  increases  in  phytoplankton  biomass  ano 
productivity.  (Author's  abstract) 
W87-07977 

GROWTH  AND  PRODUCTION  OF  A  STREAN 
STONEFLY:  INFLUENCES  OF  DIET  ANI 
TEMPERATURE,  . . 

Academy  of  Natural  Sciences  of  Philadelphia 
Avondale,  PA.  Stroud  Water  Research  Center, 
B.  W.  Sweeney,  and  R.  L.  Vannote. 


WATER  CYCLE— Field  2 


Ecology  ECOLAR,  Vol.  67,  No.  5,  p  1396-1410 
fctober  1986.  8  fig,  9  tab,  25  ref.  DOE  Contract 
5E-AC02-79EV  10259,  NSF  Grant  DAR  78- 
8589. 

)escriptors:  'Limnology,  •Stoneflies,  'Diet, 
Temperature  effects,  'Productivity,  'Growth 
ites,  'Streams,  'Aquatic  insects,  Percolation,  For- 
sts.  Deciduous  forests.  Litter,  Organic  matter, 
eeps.  Leaves,  Trees,  Growth  stages,  Larval 
rowth  stage,  Mortality,  Food,  Habitats,  Growth, 
easonal  variations,  Temperature,  Life  history 
udies,  Beech  trees. 

arval   growth,   mortality,   and   productivity,   as 
ell  as  the  timing  of  emergence  and  the  size  of 
lults,  were  assessed  in  the  naturally  occurring 
jpulations  of  the  stonefly  Soyedina  carolinensis, 
id  the  differences  related  to  differences  in  avail- 
>le  food  and  in  temperature  among  study  sites. 
uring  the  first  year,  larvae  fed  only  on  sugar 
aple  or  chestnut  oak  leaves  exhibited  the  same 
te  and  magnitude  of  growth  as  larvae  fed  natural, 
ixed-leaf  diets,  although  larval  growth  rates  and 
lult  size  seemed  lower  on  other  monospecific 
ets.  There  was  no  correlation  between  larval 
owth  rate  and  productivity  on  a  given  diet, 
uring  the  second  year,  most  sites  that  had  been 
eviously  supplied  with  single-species  leaf  diets 
sre  provided  with  sugar  maple  leaves  only  to 
aluate  site-to-site  differences  in  habitat  quality, 
le  amount  of  variation  in  larval  growth  rate  and 
ult  size  among  sites  having  a  common  diet  was 
ual   to   or   greater   than   among-site   variation 
ring  the  previous  year.  The  results  suggest  that 
:t  exerts  some  influence  on  the  seasonal  pattern 
i  magnitude  of  larval  growth.  However,  site-to- 
:  differences  in  the  seasonal  pattern  and  magni- 
le  of  temperatures  exhibited  the  best  correlation 
th  observed  differences  in  larval  growth  and 
lit  size.  (Author's  abstract) 
S7-07978 


RSISTENT  BLOOM  OF  THE  DIATOM  RHI- 
SOLENIA  ERIENSIS  (SMITH)  AND  OTHER 
1ANGES  ASSOCIATED  WITH  DECREASES 
HEAVY  METAL  CONTAMINATION  IN  AN 
IGOTROPHIC        LAKE,         VANCOUVER 

listry  of  Environment,  Nanaimo  (British  Co- 

ibia).  Waste  Management  Branch. 

■  primary  bibliographic  entry  see  Field  5C. 
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*TRAL  ABSORPTION  AND  SCATTERING 

DPERTTES  OF  DISSOLVED  AND  PARTIC- 

KTE    COMPONENTS    IN   RELATION    TO 

E  UNDERWATER  LIGHT  FTELD  OF  SOME 

3PICAL  AUSTRALIAN  FRESHWATERS, 

omonwealth  Scientific  and  Industrial  Research 

amzation,  Canberra  (Australia).  Div.  of  Plant 

jstry. 

■  O.  Kirk,  and  P.  A.  Tyler. 

ihwater  Biology  FWBLAB,  Vol.  16,  No.  5,  p 

583,  October  1986.  2  fig,  3  tab,  15  ref. 

criptors:  'Limnology,  'Spectral  analysis,  'Dis- 
ed  solids,  'Particulate  matter,  'Light  penetra- 
Light  quality,  'Tropic  zone,  'Australia, 
iter  analysis,  'Billabongs,  Climatic  zones,  Opti- 
properties,  Physical  properties,  Absorption, 
tosynthesis,  Radiation,  Pigments,  Turbidity 
uc  acids,  Seasonal  variation,  Light  intensity! 

inherent  optical  properties  (scattering  coeffi- 
»  and  absorption  coefficients  across  the  photo- 
Hetic  waveband)  are  presented  from  diverse 
ical  water  bodies  (billabongs)  in  the  Alligator 
rs  Region  of  northern  Australia.  The  data  are 

used  to  interpret  observed  characteristics  of 
underwater  light  field  as  exemplified  by  the 
tral  distribution,  and  overall  rate  of  attenu- 
^  of  photosynthetically  available  radiation 
*)•  Attenuation  of  PAR,  especially  in  the  blue 
:oand,  is  caused  primarily  by  intense  light 
rption  by  both  soluble  and  particulate  yellow- 
ti  numic  pigments  in  the  water.  It  is  estimated 
in  six  moderately  turbid  billabongs,  light  scat- 
g  increased  attenuation  by  an  average  of  58% 
e  that  attributable  to  absorption  alone,  where- 

a  highly  turbid  billabong  the  increase  was 


1 1 1%.  A  distinguishing  feature  of  the  optical  char- 
acter of  these  billabongs,  compared  with  previous- 
ly studied  water  bodies  in  southern  Australia,  is  the 
great  contribution  to  light  absorption  made  by  the 
particulate  humic  material.  (Author's  abstract) 
W87-08030 


SPATIAL  VARIATION  OF  WATER  TEMPERA- 
TURE CHARACTERISTICS  AND  BEHAVIOUR 
IN  A  DEVON  RIVER  SYSTEM, 

Exeter  Univ.  (England).  Dept.  of  Geography 
B.  W.  Webb,  and  D.  E.  Walling. 
Freshwater  Biology  FWBLAB,  Vol.  16,  No  5  p 
585-608,  October  1986.  11  fig,  4  tab,  36  ref. 

Descriptors:  'Limnology,  'Spatial  distribution, 
•Water  temperature,  'Hydrology,  'River  systems, 
Devon,  'Seasonal  variation,  'Monitoring,  Distri- 
bution, Temperature,  Physical  properties,  Rivers 
Vegetation,  Runoff,  Channels,  Reservoirs,  Eleva- 
tion, Diurnal  distribution,  Trout,  Fish,  Thermal 
properties,  Growth,  Temperature  effects. 

The  results  of  five  years  of  continuous  monitoring 
of  river  water  temperatures  at  17  stations  within 
the  Exe  basin,  Devon  (U.K.)  are  presented  and 
discussed.  Systematic  spatial  variation  in  mean 
annual  water  temperature  was  evident  and  was 
strongly  related  to  topographic  elevation.  Devi- 
ations from  this  relationship  reflect  local  influences 
of  vegetation  shading,  runoff  source,  and  channel 
character.  Considerable  spatial  variation  in  temper- 
ature extremes  was  also  apparent,  and  the  Exe 
basin  differs  from  several  other  British  river  sys- 
tems m  exhibiting  highest  peak  temperatures  at 
downstream  sites  on  the  mainstream.  Discharge 
from  Wimbleball  Reservoir  exerted  a  significant 
influence  on  annual  maxima  and  minima.  A  clear 
seasonal  cycle  characterized  all  stations  and  was 
objectively  defined  by  second-order  harmonic 
functions  which  varied  in  amplitude  and  phase 
across  the  study  area.  Marked  spatial  variability  in 
the  magnitude  and  timing  of  diurnal  temperature 
fluctuations,  in  temperature  duration  curves,  and  in 
accumulated  temperatures  was  also  recorded.  The 
implications  of  the  spatial  variation  in  thermal 
regime  for  the  growth  of  brown  trout  is  discussed 
(Author's  abstract) 
W87-08031 


OCCURRENCE  OF  METACERCARIAE  OF 
THE  TREMATODE,  CYATHOCOTYLE  OPACA 
(WISNIEWSKI),  IN  THREE  SPECIES  OF 
LAKE-DWELLING  LEECHES, 

Liverpool  Univ.  (England).  Dept.  of  Zoology. 
S.  M.  Spelling,  and  J.  O.  Young. 
Freshwater  Biology  FWBLAB,  Vol.  16,  No  5  p 
609-613,  October  1986.  2  fig,  10  ref. 

Descriptors:  'Limnology,  'Trematodes,  'Leeches, 
•Seasonal  variation,  'Parasitism,  'Growth  stages, 
Lakes,  'Distribution  patterns,  Annelids,  Density, 
Population  density,  Mortality,  Life  history  studies, 
Life  cycle,  Eutrophic  lakes,  Biomass,  Ecology 
Infection,  Parasites,  Ducks,  Waterfowl. 

The  leeches  Erpobdella  octoculata,  Glossiphonia 
complanata,  and  Helobdella  stagnalis  were  collect- 
ed at  monthly  intervals  over  a  two-year  period 
from  a  eutrophic  English  lake  and  examined  for 
the  presence  of  metacercariae  of  the  trematode 
Cyathocotyle  opaca.  Only  one  specimen  each  of 
H.  stagnalis  and  G.  complanata  harbored  the  para- 
site. Seasonal  changes  in  prevalence  levels  in  E 
octoculata  were  similar  for  each  of  the  three  co- 
horts identified  during  the  study  period.  Values 
were  low  in  young  leeches  recruited  in  the 
autumn,  rose  slowly  until  the  following  spring,  and 
then  increased  more  rapidly  until  the  autumn, 
when  the  cohort  died  out.  Mean  intensity  and 
relative  density  showed  similar  patterns  of  seasonal 
change  to  that  of  prevalence.  There  was  no  evi- 
dence of  parasite-induced  mortality  in  E.  octocu- 
lata. Attainment  of  sexual  maturity  did  not  differ 
between  infected  and  uninfected  leeches.  (Author's 
abstract) 
W87-08032 


OF  DAPHNIA  MAGNA  (CRUSTACEA:  CLADO- 
CERA), 

Helsinki  Univ.  (Finland).  Dept.  of  Genetics. 

H.  Korpelainen. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No  5  p 

615-620,  October  1986.  4  tab,  29  ref. 

Descriptors:  'Limnology,  'Temperature  effects, 
•Life  history  studies,  'Daphnia,  'Photoperiodism, 
•Growth,  *Survival,  'Reproduction,  Crustaceans, 
Temperature,  Ecology,  Environment,  Aquatic  en- 
vironment, Aquatic  animals,  Aquatic  life,  Distribu- 
tion, Diurnal  distribution,  Seasonal  variation,  Anal- 
ysis of  variance. 

The  life  history  responses  to  constant  conditions  of 
temperature  and  photoperiod  of  two  common  and 
three  rare  Daphnia  magna  clones  were  investigat- 
ed, and  intraspecific  variation  in  the  genes  control- 
ling growth,  survivorship,  and  reproduction  was 
observed.  Rearing  temperature  had  a  significant 
effect  on  growth  and  survivorship  and  on  all  re- 
productive parameters  measured  (generation  time, 
intrinsic  rate  of  increase,  and  male  production), 
while  photoperiod  significantly  influenced  only 
survivorship  and  male  production.  The  maximum 
proportion  of  male  offspring  was  produced  at  a 
low  temperature  (14  C)  and  at  a  mid-range  photo- 
period (L:D  16:8).  The  likely  mechanism  whereby 
clones  with  different  life  histories  are  maintained  in 
the  population  is  discussed.  It  is  suggested  that 
variation  in  biotic  selective  components  (predation 
competition,  and  food  availability)  is  an  essential 
factor  causing  shifts  in  the  relative  rates  of  increase 
among  Daphnia  clones.  (Author's  abstract) 
W87-08033 


SPATIAL  AND  TEMPORAL  VARIATION  IN 
THE  MACROINVERTEBRATE  FAUNA  OF 
STREAMS  OF  THE  NORTHERN  JARRAH 
FOREST,  WESTERN  AUSTRALIA:  FUNCTION- 
AL ORGANIZATION, 

Western   Australia   Univ.,    Nedlands.    Centre   for 
Water  Research. 
S.  E.  Bunn. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No  5  p 
621-631,  October  1986.  1  fig,  8  tab,  34  ref. 

Descriptors:  'Limnology,  'Model  studies,  'Spatial 
distribution,  'Temporal  distribution,  'Aquatic  ani- 
mals, *Macroinvertebrates,  'Streams,  'Australia 
•Forests,  Distribution,  Ecological  distribution,' 
Distribution  patterns,  Aquatic  life,  Invertebrates, 
Prediction,  Species  composition,  Density,  Popula- 
tion density,  Organic  matter,  Food  habits,  Food 
chains,  Predation,  Seasonal  variation,  River  sys- 
tems, Environment,  Aquatic  environment,  Riffles. 

Spatial  and  temporal  changes  in  functional  organi- 
zation of  the  invertebrate  community  of  streams  of 
the   northern  jarrah    forest   (Western   Australia) 
were  examined  in  the  light  of  predictions  of  the 
nver  continuum  concept.  The  composition  of  the 
fauna  was  largely  as  predicted  for  forested  head- 
water streams,  with  detritivores,  principally  collec- 
tors, dominating  the  fauna.  Although  shredders  are 
generally  considered  to  be  codominant  in  such 
streams,  they  were  not  abundant  in  the  riffle  areas 
sampled  in  this  study.  Some  of  the  observed  tem- 
poral changes  in  the  composition  of  functional 
feeding  groups  agreed  with  those  predicted  by  the 
generalized  model.  The  abundance  and  richness  of 
collectors  were  higher  during  the  summer  than 
winter,  whereas  the  converse  was  true  for  filterers. 
This  corresponded  to  the  presumed  availability  of 
deposit    and    suspended    fine-particulate    organic 
matter  during  summer  and  winter,  respectively. 
Scrapers  and  predators  showed  no  consistent  tem- 
poral pattern  among  sites,  although  the  density  of 
the  latter  was  highly  correlated  with  the  density  of 
other  invertebrates,  particularly  collectors.  Tem- 
poral changes  in  the  abundance  and  richness  of 
shredders  were  not  synchronized  with  the  marked 
summer  input  of  coarse-particulate  organic  matter 
The  possible  reasons  for  this  are  discussed  along 
with  the  role  of  shredders  in  Australian  stream 
systems.  (Author's  abstract) 
W87-08034 
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EFFECTS  OF  TEMPERATURE  AND  PHOTO- 
PERIOD ON  LIFE  HISTORY  PARAMETERS 


SUSPENDED    BACTERIA    IN    CALCAREOUS 
AND   ACID    HEADSTREAMS:    ABUNDANCE, 
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Field  2— WATER  CYCLE 


SH11 


Group  2H — Lakes 

HETEROTROPHIC  ACTIVITY  AND  DOWN- 
STREAM CHANGE, 

Hull   Univ.   (England).   Dept.   of  Plant   Biology. 
C.  A.  Rimes,  and  R.  Goulder. 
Freshwater  Biology  FWBLAB,  Vol.  16,  No.  5,  p 
633-651,  October  1986.  10  fig,  6  tab,  38  ref. 

Descriptors:  *  Limnology,  'Aquatic  bacteria,  'Sus- 
pension, 'Heterotrophic  bacteria,  'Population  den- 
sity, 'Headwaters,  'Downstream,  'Acid  streams, 
•Calcareous  streams,  Density,  Bacteria,  Streams, 
Glucose,  Accumulation,  Bioaccumulation,  Trophic 
level,  Mineralization,  Microscopy,  Electron  mi- 
croscopy, Microscopic  analysis,  Water  analysis, 
Kinetics,  Acidity,  Acidic  water,  Chemical  proper- 
ties, Hydrogen  ion  concentration. 

Concentrations  of  total  suspended  bacteria  and  he- 
terotrophic activity  were  determined  at  intervals 
along  four  high-trophic-status  calcareous  head- 
streams  in  Great  Britain.  Mean  concentration  of 
suspended  bacteria  was  marginally  greater  in  the 
calcareous  streams,  while  turnover  rate  and  turn- 
over rate  per  bacterium  were  substantially  greater. 
Heterotrophic  activity  was  greater  in  the  calcare- 
ous streams.  Mean  cell  volume  of  suspended  bacte- 
ria, measured  by  electron  microscopy,  was  found 
to  be  greater  in  the  calcareous  streams.  In  the 
calcareous  streams,  the  concentration  of  total  bac- 
teria and  turnover  rate  usually  increased  substan- 
tially, in  a  straight-line  relationship,  with  distance 
downstream  from  the  source.  In  the  acid  streams, 
such  downstream  increase  was  less  usual,  the  rate 
of  increase  per  unit  length  of  stream  was  less, 
curvilinear  relationships  were  more  frequent,  and 
on  some  occasions  downstream  decrease  was  ob- 
served. The  calcareous  and  acid  streams  thus 
formed  two  distinct  groups  on  the  basis  of  hetero- 
trophic activity,  cell  volume,  and  rate  of  down- 
stream increase  of  suspended  bacteria.  This  divi- 
sion was  not  necessarily  caused  solely  by  differ- 
ence in  pH,  but  might  be  due  to  the  combined 
effects  of  the  many  environmental  variables  which 
change  in  parallel  with  pH.  (Author's  abstract) 
W87-08035 


SPECIES  SEGREGATION  DURING  PREDA- 
TOR EVASION  IN  CYPRINID  FISH  SHOALS, 

University  Coll.  of  North  Wales,  Bangor.  School 

of  Animal  Biology. 

J.  R.  Allan,  and  T.  J.  Pitcher. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  5,  p 

653-659,  October  1986.  4  fig,  1  tab,  27  ref. 

Descriptors:  'Limnology,  'Fish  behavior,  'Species 
composition,  'Predation,  'Shoals,  'Distribution 
patterns,  'Ecology,  Fish,  Distribution. 

When  a  predator  attacks  a  mixed-species  group, 
individual  prey  are  faced  with  a  conflict  between 
retaining  the  advantages  of  large  group  size  and 
the  disadvantages  of  remaining  among  aliens.  Sim- 
ulated attacks  with  a  model  predator  were  made 
upon  mixed  and  single  species  shoals  of  three  cy- 
prinid  species  under  semi-natural  conditions  in  a 
fluvarium  to  investigate  how  this  conflict  is  re- 
solved in  fish  shoals.  Measurements  of  elective 
group  size,  neighbor  identity  and  distance,  and 
encounters  within  and  between  species  revealed 
behavior  which  sorted  fish  into  species  at  the  onset 
of  predator  attack.  A  control  experiment  demon- 
strated the  same  effect  for  fish  of  matched  size. 
The  value  to  the  individual  of  segregative  behavior 
in  response  to  predator  threat  is  discussed.  It  is 
concluded  that  shoaling  fish  constantly  re-appraise 
the  shifting  costs  and  benefits  of  group  living.  A 
continual  flux  in  elective  group  size  and  composi- 
tion is  observed  in  these  cyprinids  under  undis- 
turbed conditions.  The  immediate  shift  in  the  cost- 
benefit  balance  that  occurs  when  a  predator  is 
detected  is  rapidly  tracked  by  the  fishes'  subse- 
quent behavior.  (Author's  abstract) 
W87-08036 


Freshwater  Biology  FWBLAB,  Vol.  16,  No.  5,  p 
661-672,  October  1986.  4  fig,  6  tab,  42  ref. 

Descriptors:  'Limnology,  'Geochemistry,  'Iron, 
•Phosphorus,  'Dissolved  solids,  'Organic  carbon, 
'Humic  acids,  'Netherlands,  'Lakes,  'Polders, 
Carbon,  Chemical  properties,  Reservoirs,  Peat, 
Fulvic  acids,  Filtration,  Ultrafiltration,  Chelation, 
Colloids,  Seasonal  variation,  Calcium,  Gels. 

The  geochemistry  of  the  humic  Lake  Tjeukemeer 
(Netherlands)  was  investigated.  The  main  source 
of  P,  Fe,  and  dissolved  organic  carbon  (DOC)  in 
the  lake  is  superfluous  water  pumped  from  sur- 
rounding peaty  polders.  Most  particulate  P  is  intra- 
cellular, but  almost  all  particulate  Fe  is  abiotic. 
The  size  and  molecular  weight  of  the  P,  Fe,  and 
DOC  (mainly  fulvic  acids  (FA))  were  determined 
by  ultrafiltration  and  Sephadex  G-100  gel  filtra- 
tion. Throughout  the  year,  most  dissolved  P  and 
Fe  were  in  colloids  >  35  nm  with  apparent  molec- 
ular weights  between  30,000  and  150,000.  The  bulk 
of  FA  occurred  in  particles  <  35  nm.  Calculating 
the  atomic  ratios  of  P,  Fe,  and  organic  C  in  the 
different  size  classes  revealed  that  Fe-FA  chelates 
are  a  minor  species  of  the  Fe  pool.  Less  than  10% 
of  the  fulvic  acids  occurred  as  Fe-FA  chelates. 
Based  on  their  apparent  size  and  molecular  weight, 
the  Fe-FA  chelates  are  colloidal  aggregates.  About 
50%  of  the  dissolved  P  had  the  same  size  as  the 
Fe-FA  aggregates.  These  aggregates  were  only 
noticeable  in  winter  when  humus-rich  polder 
water  was  flushed  through  the  lake.  During  the 
rest  of  the  year,  the  dissolved  Fe  and  P  consisted 
mainly  of  acid-labile  inorganic  colloids  which 
might  have  been  organically  coated.  (Author's  ab- 
stract) 
W87-08037 

RESOURCE-MEDIATED  DEMOGRAPHIC 

VARIATION  DURING  THE  MIDSUMMER 
SUCCESSION  OF  A  CLADOCERAN  COMMU- 
NITY, 

Oklahoma  Univ.,  Kingston.  Biological  Station. 
S.  T.  Threlkeld. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  5,  p 
673-683,  October  1986.  6  fig,  2  tab,  30  ref.  NSF 
Grant  DEB  8022163. 

Descriptors:  'Limnology,  'Succession,  'Water- 
fleas,  'Lake  Texoma,  'Aquatic  populations,  'Pop- 
ulation density,  'Aquatic  environment,  'Seasonal 
variation,  Daphnia,  Crustaceans,  Zooplankton, 
Plankton,  Populations,  Animal  populations,  Lakes, 
Temperature,  Water  temperature,  Physical  proper- 
ties, Fertility,  Life  cycle,  Growth  stages,  Growth 
rates,  Phenology,  Density,  Ecology,  Environment, 
Ecosystems. 

The  midsummer  succession  of  cladoceran  zoo- 
plankton  in  Lake  Texoma,  OK  was  examined  by 
demographic  characterization  of  lake  populations 
and  a  parallel  set  of  life  table  experiments  in  which 
the  dominant  cladoceran  species  were  raised  on 
naturally-occurring  lake  phytoplankton  at  lake 
temperatures.  Individual  growth  rates  of  the  two 
Daphnia  species  and  Ceriodaphnia  in  the  life  table 
experiments  were  significantly  lower  in  mid-July 
when  populations  were  declining  and  when  the 
size  structure  of  each  population  was  more  domi- 
nated by  smaller  individuals.  The  reduction  in  indi- 
vidual growth  rates  was  short-lived;  growth  rates 
returned  to  pre-decline  levels  by  the  end  of  July. 
Two  effects  of  temporary  reductions  in  individual 
growth  rates  when  size-specific  fecundity  and  size 
at  maturation  are  constant  are  that  size  structure  is 
temporarily  shifted  to  smaller  individuals,  and  that 
the  potential  rate  of  population  growth  is  reduced 
because  of  delays  in  reproduction.  It  is  concluded 
that  erroneous  conclusions  about  the  mechanism  of 
population  decline  may  be  reached  when  individ- 
ual growth  rates  vary.  (Author's  abstract) 
W87-08038 


Freshwater  Biology  FWBLAB,  Vol.  16,  No.  5,  p 
685-694,  October  1986.  2  fig,  6  tab,  15  ref. 

Descriptors:  'Limnology,  'Periphyton,  'Myrio- 
phyllum,  'Colonization,  'Algae,  'Substrates, 
•Lakes,  'Aquatic  plants,  'Littoral  environment, 
Macrophytes,  Environment,  Aquatic  environment, 
Density,  Population  density,  Diatoms,  Chryso- 
phyta,  Cyanophyta,  Chlorophyta,  Seasonal  varia- 
tion, Species  composition,  Ecology,  Water  depth, 
Distribution  patterns. 

The  initial  colonization  of  periphyton  on  natural 
and  artificial  apices  of  Myriophyllum  heterophyl- 
lum  was  compared  at  three  depths  in  the  littoral 
zone  of  Lake  Winnipesaukee,  a  soft-water  New 
England  lake.  Apices  were  sampled  after  a  one- 
week  incubation  period,  and  the  periphyton  was 
removed  and  counted  as  numbers  of  organisms  per 
centimeter  of  stem.  Initial  colonization  on  both 
substrates  was  characterized  by  diatoms,  particu- 
larly small  single-celled  species,  throughout  the 
spring  and  summer.  Blue-green  and  green  algae 
occurred  in  low  numbers  on  both  substrates  during 
mid-summer,  usually  forming  a  greater  percentage 
of  the  population  of  the  natural  apices.  Blooms  of 
the  green  alga  Zygnema  sp.  dominated  both  sub- 
strates in  late  August.  Community  composition 
generally  did  not  differ  significantly  by  depth  or 
substrate  on  the  natural  and  artificial  apices,  al- 
though total  abundance  was  significantly  greater 
on  the  natural  apices.  M.  heterophyllum  appeared 
to  serve  as  a  neutral  substrate  in  terms  of  communi- 
ty composition  but  had  a  positive  effect  on  the 
total  numbers  of  algae.  (Author's  abstract) 
W87-08039 


GEOCHEMICAL  ASPECTS  OF  AQUEOUS 
IRON,  PHOSPHORUS  AND  DISSOLVED  OR- 
GANIC CARBON  IN  THE  HUMIC  LAKE  TJEU- 
KEMEER, THE  NETHERLANDS, 

Limnologisch  Inst.,  Oosterzee  (Netherlands).  Tjeu- 
kemeer Lab. 
H.  De  Haan,  and  T  De  Boer 


INITIAL  COLONIZATION  OF  PERIPHYTON 
ON  NATURAL  AND  ARTIFICIAL  APICES  OF 
MYRIOPHYLLUM  HETEROPHYLLUM 

MICHX,  _  . 

State  Univ.  of  New  York  at  Binghamton.  Dept.  ol 
Biological  Sciences. 
J.  O.  Morin. 


FISH  COMMUNITIES  IN  THE  PERENNIAL 
WETLAND  OF  THE  SUDD,  SOUTHERN 
SUDAN, 

Severn-Trent  Water  Authority  (England). 

P.  Hickley,  and  R.  G.  Bailey. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  5,  p 

695-709,  October  1986.  4  fig,  4  tab,  16  ref. 

Descriptors:  'Limnology,  'Wetlands,  'Sudan, 
'Fish  populations,  'Species  composition,  'Species 
diversity,  'Aquatic  habitats,  'Ecological  distribu- 
tion, Swamps,  Sampling,  Channels,  Lakes,  Vegeta- 
tion, Catfish,  Density,  Population  density,  Shallow 
water,  Migration,  Fish,  Fish  behavior,  Rivers, 
Habitats,  Environment,  Aquatic  environment, 
Growth  stages,  Juvenile  growth  stage,  Flood 
plains,  Spawning,  Cattails. 

Fish  sampling,  chiefly  by  gill-netting  and  electric 
fishing,  was  conducted  in  the  perennial  wetland  of 
the  Sudd  (southern  Sudan).  Sixty-two  species  were 
recorded  including  15  catfishes,  13  characoids, 
seven  cyprinids,  seven  mormyrids,  and  seven  cich- 
lids.  The  highest  diversity  and  abundance  of  fishes 
was  obtained  in  the  shallow  lakes  which  revealed 
considerable  uniformity  in  population  structures. 
Flowing-water  habitats  exhibited  a  similar  but  re- 
stricted fauna.  Peak  catches  in  a  representative 
river-lake  could  be  interpreted  as  the  arrival  of  fish 
for  breeding  or  their  migration  through  the  lake 
for  reproduction  elsewhere.  The  capture  of  fry  or 
juveniles  of  many  species  in  fringing  or  marginal 
vegetation  indicates  that  the  'permanent'  floodplain 
of  the  Sudd  provides  suitable  spawning  and  rearing 
grounds.  Access  to  the  extensive  Typha  zone  was 
limited,  but  from  available  evidence  it  was  inferred 
that  air-breathing  fishes,  notably  Heterotis  and 
Gymnarchus,  may  penetrate  the  swamps  to  reach 
areas  remote  from  perennial  transmission  channels. 
(Author's  abstract) 
W87-08040 

EFFECTS  OF  FLUCTUATING  TEMPERATURi 
ON  MORTALITY,  STRESS,  AND  ENERGY  RE 
SERVES  OF  JUVENILE  COHO  SALMON, 

National  Marine  Fisheries  Service,  Kodiak,  AKJ 
Northwest  and  Alaska  Fisheries  Center. 
R.  E.  Thomas,  J.  A.  Gharrett,  M.  G.  Carls,  S.  D. 
Rice,  and  A.  Moles.  c     ■  . 

Transactions  of  the  American  Fisheries   5>ociet. 
TAFSAI,  Vol.  115,  No.  1,  p  52-59,  January  1986. 
fig,  1  tab,  27  ref. 

Descriptors:  'Temperature  effects,  'Salmor 
•Mortality,   'Stress,   'Energy,   'Fish   physiology 
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•Juvenile  growth  stage,  'Diurnal  distribution, 
Fluctuations,  Temperature,  Water  temperature, 
Physical  properties,  Ecological  effects,  Growth 
stages.  Fish,  Animal  physiology,  Glucose,  Liver, 
Forest  management,  Logging,  Clear-cutting, 
Alaska,  Food  habits,  Distribution,  Metabolism, 
Blood,  Physiological  ecology,  Tissue  analysis. 

The  effects  of  fluctuating  diel  temperature  cycles 
on  survival,  growth,  plasma  Cortisol  and  glucose 
concentrations,  liver  weight,  and  liver  glycogen  of 
juvenile    coho    salmon    (Oncorhynchus    kisutch) 
were  determined.  Temperature  cycles  (10-13,  9-15, 
8-17,  and  6.5-20  C)  were  selected  to  simulate  ob- 
served temperatures  in  clear-cuts  of  southeastern 
Alaska.  Different  levels  of  feeding,  including  star- 
vation, were  used  in  each  test.  LT50s  were  28  C 
for  age-0  fish  (350  mg)  and  26  C  for  age-II  fish  (22- 
g  presmolts).  Cyclic  temperatures  for  40  d,  averag- 
ing 1 1  C  daily,  did  not  influence  growth  of  age-0 
fish  on  any  food  ration  as  compared  to  controls 
held  at  a  constant  1 1  C.  Plasma  Cortisol  and  glu- 
cose concentrations  were  significantly  greater  in 
fish  maintained  for  20  d  in  the  6.5-20  C  cycle,  but 
not  different  in  fish  in  10-13  and  9-15  C  cycles  or  a 
constant  1 1  C.  These  elevated  concentrations  may 
be  indicators  of  long-term  stress.  Plasma  Cortisol 
concentrations  were  lower  in  starved  fish  than  in 
fed  fish  at  all  temperature  regimes;  however,  fluc- 
tuating temperature  did  not  enhance  starvation  ef- 
fects on  Cortisol  levels.  Diel  temperature  cycles  did 
not  affect  liver  weights  or  liver  glycogen  concen- 
trations. It  is  concluded  that  temporary  high  tem- 
peratures above  lethal  limits,  even  if  only  for  1-2  h, 
may  be  more  harmful  than  long-term  fluctuating 
temperatures.  (Author's  abstract) 
W87-08041 


CONTAMINATION  OF  STREAM  FISHES 
WITH  CHLORINATED  HYDROCARBONS 
FROM   EGGS   OF  GREAT   LAKES   SALMON, 

Michigan  Dept.  of  Natural  Resources,  Ann  Arbor. 

Inst,  for  Fisheries  Research. 

For  primary  bibliographic  entry  see  Field  5B 

W87-08042 


EFFECTS  OF  LOW  PH  ON  REPRODUCTION 
OF  RAINBOW  TROUT, 

Oregon  Cooperative  Fishery  Research  Unit,  Cor- 

vallis. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-08043 
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BACTERIAL  GROWTH  IN  MHED  CULTURES 
ON  DISSOLVED  ORGANIC  CARBON  FROM 
HUMIC  AND  CLEAR  WATERS, 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.).  Abt.  Mikrobenoekologie. 
L.  J.  Tranvik,  and  M.  G.  Hofle. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  53,  No.  3,  p  482-488,  March  1987 
5  fig,  3  tab,  45  ref. 

Descriptors:  *Limnology,  'Bacteria,  'Dissolved 
organic  carbon,  'Bacterial  growth,  'Mixed  cul- 
u-es,  'Limnology,  'Humic  lakes,  'Biomass, 
Srowth  rate,  Bioaccumulation,  Phenols,  Sugars, 
Nutrients,  Cultures,  Natural  waters,  Carbon, 
Microbiology. 

Interactions  between  bacterial  assemblages  and  dis- 
ced organic  carbon  (DOC)  from  different 
wurces  were  investigated.  Mixed  batch  cultures 
were  set  up  with  water  from  a  humic  and  clear- 
«jater  lake  by  a  1:20  dilution  of  the  bacterial  assem- 
Mage  (1.0  micron  of  prefiltered  lake  water)  with 
jatural  medium  (sterile  filtered  lake  water)  in  all 
our  possible  combinations  of  the  two  waters  and 
heir  bacterial  assemblages.  Bacterial  numbers  and 
Momass,  DOC,  thymidine  incorporation,  ATP,  and 
iptake  of  glucose  and  phenol  were  followed  in 
nese  cultures.  Growth  curves  and  exponential 
[rowtn  rates  were  similar  in  all  cultures,  regardless 
»  inoculum  or  medium.  However,  bacterial  bio- 
nass  produced  was  double  in  cultures  based  on 
vater  from  the  humic  lake.  The  fraction  of  DOC 
onsumed  by  heterotrophic  bacterial  during 
[rowthwas  in  the  same  range,  15  to  22%  of  the 
o»al  DOC  pool,  in  all  cultures.  Bacterial  growth 
tticiency,  calculated  from  bacterial  biomass  pro- 


duced and  DOC  consumed,  was  in  the  order  of 
20%.  Glucose  uptake  reached  a  peak  during  expo- 
nential growth  in  all  cultures.  Phenol  uptake  was 
insignificant  in  the  cultures  based  on  the  clear- 
water  medium,  but  occurred  in  humic  medium 
cultures  after  exponential  growth.  The  similarity  in 
the  carbon  budgets  of  all  cultures  indicated  that 
the  source  of  the  bacterial  assemblage  did  not  have 
a  significant  effect  on  the  overall  carbon  flux. 
However,  fluxes  of  specific  organic  compounds 
differed,  as  reflected  by  glucose  and  phenol 
uptake,  depending  on  the  nature  of  the  DOC  and 
the  bacterial  assemblage.  (Author's  abstract) 
W87-08045 


SEASONAL  OCCURRENCE  OF  CAMPYLO- 
BACTER SPP.  IN  SURFACE  WATERS  AND 
THEIR  CORRELATION  WITH  STANDARD  IN- 
DICATOR BACTERIA, 

Central  Washington  Univ.,  Ellensburg.  Dept.  of 

Biological  Sciences. 

A.  M.  Carter,  R.  E.  Pacha,  G.  W.  Clark,  and  E.  A. 

Williams. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  53,  No.  3,  p  523-526,  March  1987 

3  tab,   19  ref.  EPA  Cooperative  agreement  CR- 

810827. 

Descriptors:  'Bioindicators,  'Limnology,  'Season- 
al variation,  'Campylobacter,  'Natural  waters 
•Lakes,  'Ponds,  'Streams,  'Bacteria,  Population 
density,  Coliforms,  Physical  properties,  Isolation, 
Washington,  Microbiology. 

Campylobacter  jejuni,  Campylobacter  coli,  and  a 
Campylobacter-like  organism  were  isolated  from  a 
number  of  natural  water  sources  in  central  Wash- 
ington, including  ponds,  lakes,  and  small  mountain 
streams  at  elevations  ranging  from  1,460  to  5,400 
feet  (ca.  445  to  1,646  m)  above  sea  level.  At  the 
two  sites  where  extensive  sampling  was  done,  the 
bacteria  were  recovered  throughout  the  year.  Gen- 
erally, the  recovery  rates  were  highest  in  the  fall 
and  winter  months  and  lowest  during  the  spring 
and  summer  months.  Campylobacter  density  did 
not  show  significant  correlation  with  microbiologi- 
cal (plate  counts  of  fecal  and  total  coliforms,  fecal 
streptococci,  and  heterotrophic  bacteria)  or  physi- 
cal (water  temperature,  pH,  and  conductivity)  pa- 
rameters. (Author's  abstract) 
W87-08046 


SEED  BANK  OF  A  FRESHWATER  TIDAL 
WETLAND:  TURNOVER  AND  RELATION- 
SHIP TO  VEGETATION  CHANGE, 

Rider  Coll.,  Lawrenceville,  NJ.  Dept.  of  Biology 
M.  A.  Leek,  and  R.  L.  Simpson. 
American  Journal  of  Botany  AJBOAA,  Vol    74 
No.  3,  p  360-370,  March  1987.  1  fig,  7  tab,  34  ref 

Descriptors:  'Limnology,  'Wetlands,  'Tide  lands, 
'Seed  banks,  'Turnover,  'Species  composition, 
'Vegetational  succession,  Prediction,  Plants,  Ger- 
mination, Seeds. 

Depletion  during  spring  germination  (turnover), 
longevity,  and  successional  relationships  were 
studied  at  High  Marsh  (HM),  Cattail  (CT),  and 
Shrub  Forest  (SF)  sites  in  a  freshwater  tidal  wet- 
land over  three  years.  There  was  significant  sea- 
sonal reduction  in  size  and  composition  of  seed 
banks  from  all  sites.  Turnover  was  greatest  in  HM 
surface  (0-2  cm)  samples  where  20  x  more  seeds 
germinated  in  March  than  in  June.  In  CT  and  SF 
samples  turnover  was  considerably  less.  Magnitude 
(34-97%)  was  related  to  species  composition  and 
factors  affecting  field  germination.  Decrease  in 
density  with  depth  (0-10  cm)  was  log-linear  in 
March  samples.  Except  for  SF  30-32  cm,  few  seeds 
and  species  were  found  at  8-10,  15-17,  or  30-32  cm. 
Three  seed  bank  strategies  were  distinguished:  (a) 
complete  turnover  (Type  II,  sensu  Thompson  and 
Grime  1979),  (b)  high  turnover  with  some  reserve 
(Type  III),  and  (c)  large  long-term  seed  reserve 
(Type  IV).  Longevity  of  many  species  appeared  to 
be  restricted;  31-56%  at  each  site  were  present 
only  in  surface  samples,  and  29-52%  germinated 
only  in  March  samples.  Although  some  species 
were  important  at  all  three  sites,  the  seed  bank 
composition  of  each  was  distinct,  and  was  related 
to  vegetation  composition  at  each  site.  Because  the 


bulk  of  the  seed  bank  at  each  site  resembles  its  site 
vegetation  more  than  that  of  another  site,  it  is  not 
possible  to  predict  succession.  (Author's  abstract) 
W87-08049 


SPIROGYRA  SPECIES  AND  ACCOMPANYING 
ALGAE  FROM  DUNE  WATERS  IN  THE  NETH- 
ERLANDS, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Biological 

Lab. 

J.  Simons. 

Acta  Bot.  Neerl.  ABNRAN,  Vol.  36,  No.  1   p  13- 

31,  February  1987.  6  fig,  9  tab,  34  ref. 

Descriptors:  'Ponds,  'Limnology,  'Algae,  'Spiro- 
gyra, 'Dunes,  'Carbonates,  'Species  composition, 
Population  dynamics,  Seasonal  variation,  Nether- 
lands, Spores,  Nutrients,  Alkalinity. 

A  survey  is  given  of  the  occurrence  of  filamentous 
algae  from  dune  pools  situated  in  the  calcium 
carbonate-rich  dune  area  at  Oostvoorne  and 
Egmond-Castricum  as  well  as  the  calcium  carbon- 
ate-poor Wadden  area  at  Terschelling.  Spirogyra 
and  Oedogonium  were  important  and  often  domi- 
nant components  at  these  sites  and  were  represent- 
ed by  at  least  35  and  20  species  respectively.  Ac- 
companying species  belonged  to  Zygnema,  Mou- 
geotia,  Bulbochaete,  Microspora  and  Tribonema. 
In  several  pools  Chara  was  dominant.  Mass  occur- 
rence of  filamentous  algae  was  frequently  ob- 
served. The  seasonal  dynamics  of  the  components 
in  floating  mats  were  described.  Periodicity  phe- 
nomena of  components  and  individual  Spirogyra 
and  Oedogonium  species  were  studied.  A  peak  in 
spore  production  of  Spirogyra  was  situated  in  the 
second  half  of  May  and  the  first  half  of  June.  Based 
on  physico-chemical  data,  the  water  of  most  of  the 
investigated  pools  can  be  characterized  as  mesotro- 
phic freshwater  with  a  moderate  or  high  amount  of 
calcium  and  bicarbonate.  Water  quality  differences 
between  Terschelling  (low  alkalinity)  and 
Egmond-Castricum/Oostvoorne  (high  alkalinity) 
were  reflected  in  their  species  composition.  Most 
of  the  species  from  the  dune  pools  are  also  known 
from  other  more  nutrient-rich  habitats  in  The 
Netherlands,  but  there  are  differences  in  quantities 
and   combination   of  species.   (Author's  abstract) 


VEGETATIONAL  SUCCESSION,  MANAGE- 
MENT AND  HYDROLOGY  IN  A  BROOKLAND 
(THE  NETHERLANDS), 

Groningen  Rijksuniversiteit   (Netherlands).   Dept 

of  Plant  Ecology.  V 

J.  P.  Bakker,  C.  Brouwer,  L.  Van  Den  Hof,  and  A. 

Jansen. 

Acta  Bot.  Neerl.  ABNRAN,  Vol.  36,  No   1   p  39- 

58,  February  1987.  5  fig,  7  tab,  26  ref. 

Descriptors:  'Limnology,  'Vegetational  succes- 
sion, 'Hydrology,  'Brooklands,  'Groundwater 
'Aquifers,  Nutrients,  Base  flow,  Rainfall,  Minerals, 
Plants,  Nature  reserves. 

The  relation  is  discussed  between  management, 
hydrology  and  the  resulting  vegetational  succes- 
sion during  the  period  between  1975  and  1980  in  a 
characteristic  lower  course  of  a  Drenthian  brook. 
The  hay-making  without  fertilizer  application 
could  eventually  lead  to  a  gradient  from  Caricion- 
curto  nigrae  at  the  valley  flank  to  Magnocaricion 
adjacent  to  the  brook.  These  communities  are  re- 
lated to  mesotrophic  mineral-rich  groundwater 
seeping  from  a  deep  aquifer,  groundwater  with  a 
short  residence  time  in  the  soil  with  rainwater 
characteristics,  and  an  intermediate  groundwater 
type.  The  actual  vegetational  succession  reveals  an 
increase  of  the  nutrient-rich  communities  of  Gly- 
ceria  maxima  and  Carex  acuta/Carex  aquatilis  typi- 
cum  and  of  the  nutrient-poor  community  of  Carex 
nigra,  whereas  mesotrophic  Magnocaricion  com- 
munities decreased.  This  is  probably  caused  by  a 
deep  land  consolidation  ditch  adjacent  to  the 
nature  reserve  diverting  the  base  flow.  Mineral- 
rich  groundwater,  therefore,  is  replaced  by  miner- 
al-poor rainwater  on  the  one  hand  and  by  nutrient- 
rich  flood  water  on  the  other  hand.  Management 
practices  inside  a  nature  reserve  can  thus  be  seri- 
ously countered  by  qualitative  hydrological 
changes  outside  a  reserve  even  with  slightly  higher 
groundwater  tables.  (Author's  abstract) 
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W87-08052 

ISOLATION  OF  AN  EXTREMELY  THERMO- 
PHILIC CHEMOORGANOTROPHIC  ANAER- 
OBE SIMILAR  TO  DICTYOGLOMUS  THER- 
MOPHILIC FROM  NEW  ZEALAND  HOT 
SPRINGS,  ,     JX  ^     ,     , 

Waikato  Univ.,  Hamilton  (New  Zealand).  Dept.  ot 
Biological  Sciences. 
B.  K.  Patel,  H.  W.  Morgan,  J.  Wiegel,  and  R.  M. 

Archives  of  Microbiology  AMICCW,  Vol.  147, 
No  1,  p  21-24,  February  1987.  1  fig,  2  tab,  16  ref. 
DOE  Grant  DE-FG09-84-ER 13248. 

Descriptors:  'Limnology,  *Hot  springs,  'Thermo- 
philic bacteria,  *New  Zealand,  *Thermal  springs, 
•Dictyoglomus,  'Anaerobic  bacteria,  Isolation, 
Bacteria,  Sugars,  Bacterial  growth,  DNA. 

A  strain  similar  to  Dictyoglomus  thermophilum, 
isolated  from  a  New  Zealand  hot  spring,  is  de- 
scribed. This  strictly  anaerobic,  Gram-negative, 
non-motile  and  non-sporulating  bacterium  usually 
exists  as  long  thin  filaments  of  5  to  25  micron  by 
0.35  to  0.45  micron.  Rotund  bodies  are  commonly 
observed.  Thin  sections  of  the  cells  revealed  a  two- 
layered  cell  wall.  The  optimum  temperature  and 
pH  for  growth  was  70  C  and  7.0  and  7.5  respec- 
tively No  growth  was  observed  at  40  C  and  85  C 
or  at  pH  4.5  to  pH  9.0.  The  organism  fermented 
glucose,  maltose,  amnnose,  xylose,  lactose,  cello- 
biose,  galactose  and  sucrose  and  produced  acetate 
as  the  major  end-product  with  significant  amounts 
of  lactate,  H2  and  C02  and  only  traces  of  etnanol. 
The  doubling  time  on  glucose  was  10  h.  The  DNA 
base  composition  was  29.5%  guanine  plus  cytosme 
as  determined  by  the  thermal  denaturation  method. 
Growth  was  inhibited  by  penicillin,  tetracycline 
and  chloramphenicol  indicating  that  the  organism 
was  a  eubacterium.  These  features  are  in  common 
with  the  newly  described  species  Dictyoglomus 
thermophilum  to  which  the  New  Zealand  isolate 
belongs.  (Author's  abstract) 
W87-08053 

OBLIGATELY  PHOTOTROPHIC  CHLORO- 
FLEXUS:  PRIMARY  PRODUCTION  IN  AN- 
AEROBIC HOT  SPRING  MICROBIAL  MATS, 

Indiana  Univ.  at  Bloomington.  Dept.  of  Biology. 
S.  J.  Giovannoni,  N.  P.  Revsbech,  D.  M.  Ward, 
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Microbial  mats  which  lack  cyanobacteria  occur  at 
50  to  65  C  in  the  sulfide-containing  Mammoth 
Springs  of  Yellowstone  National  Park.  The  princi- 
pal organisms  within  these  mats  are  filamentous 
bacteria  which  resemble  Chloroflexus  aurantiacus. 
The  incorporation  of  (14C)-HC03(-)  into  mat  ma- 
terial depended  upon  both  light  and  sulfide,  and 
was  not  inhibited  when  complete  natural  light  was 
replaced  with  far-red  and  infra-red  radiation. 
(14C)-acetate  was  incorporated  in  a  light-depend- 
ent reaction  which  was  stimulated  by,  but  did  not 
require,  sulfide.  In  situ  experiments  with  microe- 
lectrodes  demonstrated  net  sulfide  uptake  by  the 
mat  in  the  light,  and  net  sulfide  production  by  the 
mat  in  the  dark,  suggesting  the  operation  of  a 
sulfur  cycle.  Filamentous  phototrophic  bacteria 
isolated  from  the  mat  were  incapable  of  sustained 
growth  in  the  presence  of  02.  Simultaneous  expo- 
sure of  cultures  to  light  and  02  caused  degradation 
of  bacteriochlorophyll  c.  The  stimulation  of  light- 
dependent  (14C)-HC03(-)-uptake  by  sulfide  was 
more  pronounced  in  these  isolates  than  in  strains  of 
Chloroflexus  aurantiacus.  (Author's  abstract) 
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Backswimmer  populations  were  sampled  across  a 
range  of  pH  in  lakes  with  and  without  fish.  Irre- 
spective of  pH,  backswimmers  were  abundant  in 
lakes  without  fish,  and  usually  absent  or  scarce  in 
lakes  with  fish.  The  observed  distribution  of  No- 
tonecta  spp.  and  Buenoa  spp.  among  lakes  does  not 
appear  to  reflect  competitive  interactions  among 
species,  but  is  best  explained  by  the  presence  or 
absence  of  fish  predators  and,  in  the  case  of  Noton- 
ecta  borealis,  the  poor  dispersal  ability  of  the  spe- 
cies. To  separate  the  effects  of  fish  loss  from  other 
pH-related  effects,  the  relationship  between  pH 
and  backswimmer  population  densities  was  exam- 
ined within  the  group  of  fishless  lakes.  Differences 
in  population  densities  of  Buenoa  spp.  among  fish- 
less  lakes  were  found  to  be  related  to  pH.  Howev- 
er, the  form  of  the  relationship  was  best  described 
by  a  curvilinear  function  that  was  not  suggestive  of 
a  toxicological  relationship.  (Author's  abstract) 
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The  results  of  a  2-year  study  of  the  caddisflies 
Oligophelbodes  zelti  (Limnephilidae)  and  Neoth- 
remma  alicia  (Uenoidae)  in  a  first-order  Rocky 
Mountain  stream  of  southern  Alberta  are  reported. 
The  Oligophlebodes  population  had  a  univoltine 
cycle:  eggs  were  oviposited  in  July  and  August 
and  hatched  in  about  20  days,  and  the  larvae  grew 
rapidly  during  the  remainder  of  the  ice-free  season. 
Larvae  overwintered  in  the  fourth  larval  instar  and 
molted  to  the  fifth  instar  in  the  following  spnng. 
Pupation   occurred   in   June,    and   adults   started 
emerging  in  mid-July.  Annual  production  for  the 
O.  zelti  population  was  116  mg/sq  m/year.  The 
Neothremma  population  had  a  2-year  cycle.  Eggs 
apparently  hatched  after  freeze-up.  Larvae  over- 
wintered in  the  second  instar.  Most  of  the  popula- 
tion achieved  the  third  instar  by  the  following  July 
and  the  fourth  instar  by  August,  and  spent  the 
second  winter  in  either  the  fourth  or  fifth  instar. 
There  was  about  a   3-week   prepupal  stage  the 
following  July  and  then  emergence  in  July  and 
August.  Annual  production  for  the  N.  alicia  popu- 
lation was  103  mg/sq  m/year.  Oligophlebodes  zelti 
and  N.  alicia  larvae  fed  mainly  on  fine  particulate 
organic  matter  and  diatoms.  Both  O.  zelti  and  N. 
alicia  larvae  were  found  on  rocks  only  in  fast 
water  areas,  but  the  two  populations  did  not  inhab- 
it the  same  riffles.  The  riffles  inhabited  by  O.  zelti 
were  wider  with  lower  slopes  and  water  velocities 
than  riffles  dominated  by  N.  alicia  larvae.  Correla- 
tion analysis,  using  several  parameters,  indicated 
that  total  periphyton  of  the  rocks  might  be  a  major 
factor  accounting  for  O.  zelti's  distribution.  The 
microdistribution  of  the  N.  alicia  population  was 
not  correlated  with  any  food  source.  (Author's 
abstract) 
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The  beginning  of  the  bloom  of  Chlorobium  phaeo- 
bacteroides  in  Lake  Kinneret  is  accompanied  by 
the  occurrence  of  cells  of  Thiocapsa  roseopersi- 
cina,  which  subsequently  disappear.  It  was  found 
that  Thiocapsa  requires  relatively  high  light  inten- 
sities (50-100  micro  E/sq  m/s)  for  growth  which 
proved  to  be  higher  than  that  for  Chlorobium. 
Acetate  played  an  important  role  in  the  growth  of 
Thiocapsa  only  when  the  organisms  were  exposed 
to  light  intensities  which  were  not  optimal  for 
photosynthesis.  Optimum  total  sulfide  concentra- 
tions for  growth  of  Thiocapsa  were  found  to  be  in 
the  range  of  1.3  mM.  Considering  the  differential 
uptake  of  the  reduced  sulfur  components  H2S  and 
HS(-),  a  preference  for  HS(-)  is  suggested.  It  seems 
further  likely  that  H2S  inhibits  growth  at  concen- 
trations above  1  mM,  independent  of  the  pH.  Com- 
pared with  Chlorobium,  favorable  conditions  for 
Thiocapsa  at  the  beginning  of  the  bloom  period  are 
due  to  low  in  situ  concentrations  of  H2S,  which 
prevent  rapid  development  of  Chlorobium.  (Au- 
thor's abstract) 
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Concentrations  of  the  major  nutrients  (N,  P,  Mg 
K  Na)  and  trace  elements  (Fe,  Mn,  Zn)  wen 
determined  in  tissues  of  the  submerged  aquatw 
plant  Juncus  bulbosus  L.  collected  from  the  acidi 
fied  Freshwater  Reservoir  of  Uusikaupunki  in  SV 
Finland.  The  heavy  metals  showed  markedly  ele 
vated  concentrations,  mainly  due  to  the  enhance! 
solubility  and  availability  of  metals  in  the  reservoi 
receiving  acidic,  sulfate-rich  discharges  from  th 
catchment  area.  Tissue  analyses  of  J.  bulbosu 
could  be  used  to  reveal  specific  transport  pattern 
in  the  reservoir.  Multivariate  principal  component 
ordination  of  the  data  of  the  elemental  analyse 
demonstrated  local  differences  in  the  availability  < 
metals.  (Author's  abstract) 
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Fluctuating  asymmetry  of  bilateral  anatomic 
characters,  previously  proposed  as  an  indicator 
stress  induced  by  agents  affecting  the  calcium  rr 
tabolism  of  fishes,  was  measured  in  bluegills  (Lep 
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mis  macrochirus)  from  eleven  Wisconsin  lakes. 
The  fluctuating  asymmetries  of  three  meristic  char- 
acters-numbers of  pored  lateral  line  scales,  pectoral 
linrays  and  gill  rakers  on  the  outer  arch-were 
either  unrelated  or  only  marginally  related  to 
either  lake  pH  or  waterborne  calcium  concentra- 
tion. The  asymmetry  variance  of  gill  raker  counts 
was  negatively  correlated  with  both  lake  pH  and 
waterborne  calcium  concentration;  however,  the 
overall  asymmetry  mean  of  gill  raker  counts  in 
bluegills  from  five  low  pH  lakes  only  slightly 
exceeded  that  in  bluegills  from  six  lakes  with  cir- 
cumneutral  pH.  Fluctuating  asymmetry  in  adult 
fishes  was  judged  to  be  insensitive  as  a  potential 
measure  of  pH-related  stress.  (Author's  abstract) 
W87-08108 


EFFECTIVENESS   OF   BLUE   TILAPIA   AS   A 
rt  EED  CONTROL  AGENT  IN  PONDS, 

Langston  Univ.,  OK. 

For  primary  bibliographic  entry  see  Field  4A. 

*'87-08113 


'SYCHROPHILES,  PSYCHROTROPHS,  AND 
ILUCOSE  MINERALIZATION  IN  A  LAKE 
*TTH  SEASONAL  TEMPERATURE  FLUCTU- 
ATIONS, 

-aurentian  Univ.,  Sudbury  (Ontario).  Dept.  of  Bi- 

>logy. 

.  A.  Shklar-McAuley,  and  G.  D.  Ferroni. 

ournal   of  General   and   Applied   Microbiology 

GAMA9,  Vol.  32,  No.  5,  p  383-391,  1986.  1  fig,  3 

ab,  14  ref. 

)escriptors:  'Biodegradation,  'Bacteria,  'Psych- 
ophiles,  *Psychrotrophs,  *Glucose,  'Heterotro- 
>hic  bacteria,  'Mineralization,  *Sediment-water 
Merface,  *Bethel  Lake,  *Limnology,  Ontario, 
iugars,  Bacteria,  Incubation,  Isolation,  Tempera- 
ire  effects,  Turnover,  Substrates. 

)uring  an  18-month  period,  heterotrophic  bacteria 
/ere  quantified  and  the  rates  of  glucose  mineral- 
sation  were  measured  in  samples  from  the  sedi- 
lent-water  interface  of  Bethel  Lake,  a  small  pro- 
uctive  lake  located  in  the  city  of  Sudbury,  Ontar- 
),  Canada.  Among  three  incubation  temperatures 
C,  18  C,  and  37  C,  the  highest  bacterial  counts 
'ere  obtained  consistently  at  18  C.  With  incuba- 
on  at  2  C  the  highest  counts  occurred  when  the 
'ater  temperature  in  the  lake  was  10  C  or  lower, 
Ml  psychrophilic  bacteria  were  recovered  only  at 
ich  times.  Most  of  the  2  C  and  18  C  isolates  were 
sychrotrophs.  Some  of  the  18  C  isolates  were 
icapable  of  growth  at  either  2  C  or  37  C,  the 
ttreme  recovery  temperatures  examined.  Turnov- 
r  times  and  heterotrophic  potentials  for  the  sub- 
rate  of  interest  were  calculable  for  seven  of  the 
ght  mineralization  experiments.  Substrate  turnov- 
r  occurred  more  quickly  and  the  potential  for 
lucose  mineralization  was  always  greater  at  the 
igher  test  temperature,  for  a  given  sampling.  Cold 
'ater  temperatures  did  not  preclude  glucose  min- 
■alization.  (Author's  abstract) 
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I>e  Lake  Sixteen  peatland  is  a  400-ha  mire  consist- 
g  principally  of  low-shrub  (Chamaedaphne)  bog 
lesser  areas  of  tree-covered  (Picea-Larix)  bog 
id  sedge  fen  adjacent  to  a  55-ha  alkaline  lake.  The 
aunents  consist  of  the  following  super-imposed 
•Posits:  gyttja,  sedge  peat,  and  Sphagnum-ericad- 
age  peat.  Near  the  edges  of  the  peatland,  highly 
■mjiied,  sometimes  woody  peat  is  present  as  the 
al  layer  instead  of  gyttja.  Radiocarbon-dated 
>«en  stratigraphies  from  the  lake  and  four  sites  in 


the  peatland  have  elucidated  the  temporal  relation- 
ships of  the  various  sediments  units  and  the  devel- 
opmental history  of  the  peatland.  During  the  mid- 
Holocene,  probably  in  response  to  a  change  to 
cooler,  moister  climate,  early  Lake  Sixteen  under- 
went an  expansion  resulting  in  the  deposition  of 
gyttja  over  an  increasingly  larger  area.  About  3000 
years  BP,  a  sedge  fen  developed  on  the  edge  of  the 
lake.  Low-shrub  bog  replaced  the  sedge  vegetation 
as  the  fen  mat  expanded  into  the  lake.  Swamping 
of  bordering  forests  also  allowed  expansion  of  bog 
vegetation  outward  from  the  basin.  Hydrological 
changes  accompanying  peat  accumulation  prob- 
ably promoted  vegetational  changes  within  the 
peatland  and  the  centrifugal  spread  of  bog  vegeta- 
tion through  swamping.  (Author's  abstract) 
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Two   methods   were   studied    for   estimating    the 
probability  distribution  of  future  storage  in  a  reser- 
voir system:  transient  analysis  and  Gould's  proba- 
bility matrix  method.   The  theoretical  basis  and 
computational  procedure  of  each  method  has  been 
presented  and  both  have  been  applied  to  the  six- 
reservoir  Highland  Lakes  System  located  on  the 
Lower  Colorado  River  near  Austin,  Texas.  A  sig- 
nificant portion  of  this  study  involved  the  analysis 
of  reservoir  inflows,  water  supply  diversions,  and 
net  lake  surface  evaporation  which  are  the  three 
major  components  of  the  water  balance  in  the 
Highland  Lakes.  The  magnitude  and  monthly  dis- 
tribution of  annual   water  supply  diversions  for 
municipal  use,  crop  irrigation,  and  cooling  pond 
make-up  at  power  generation  facilities  was  estimat- 
ed  from   historical   records.    Irrigation   diversion 
were  considered  in  somewhat  greater  detail  as  they 
annually  comprise  approximately  83%  of  the  total 
volume  of  water  supplied  by  the  LCRA  Highland 
Lakes.  The  methodologies  and  data  sources  em- 
ployed in  the  compilation  and  computation  of  his- 
torical reservoir  inflows  and  net  evaporation  were 
described  in  detail.   The  results  obtained  in  the 
application    of    transient    analysis    and    Gould's 
method  to  the  Highland  Lakes  System  are  present- 
ed. These  results  include:  (1)  projected  probability 
distributions  of  system  storage  up  to  six  years  into 
the  future  based  on  current  water  demands  and 
three  different  initial  storage  scenarios;  (2)  a  tabu- 
lated envelope  of  uncertainty  which  provides  the 
system  management  agency  with  a  measure  of  the 
'worst  case'   and   'best  case'   response  of  system 
storage  to  a  specified  water  demand;  (3)  transient 
analysis  plots  illustrating  probability  of  exceedance 
vs.  active  storage  percentage  for  Lakes  Buchanan 
and  Travis  and  the  entire  system  based  alternative- 
ly on  current  water  demand,  elimination  of  the 
second  rice  crop,  and  variable  irrigation  demand 
ranging  from  50%  to  150%  of  the  current  level;  (4) 
an  example  hydrologic  frequency  analysis  based  on 
the  Pearson  Type  III  distribution  fitted  by  tran- 
sient analysis;  (5)  time  reliability  vs.  storage  per- 
centage plots  computed  during  the  application  of 
Gould's  method  considering  both  average  demand 
and  second  crop  elimination.  Finally,  the  storage 
projections   generated   by   transient   analysis   and 
Gould's  method  were  compared  to  one  another 
and  to  projections  made  by  transient  analysis  using 
randomly  shuffled  historical  hydrologic  data  sets. 
(Lantz-PTT) 


SEDIMENT  REMOVAL, 

Pacific  Northwest  Environmental  Research  Lab., 

Corvallis,  OR. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-08226 


HIGHLAND  LAKES:  AN  EVALUATION  OF 
THE  AVAILABLE  BIOLOGICAL  DATA, 

Texas  Univ.   at  Austin.   Center  for   Research  in 

Water  Resources. 

J.  M.  Patek,  and  N.  E.  Armstrong. 

Center  for  Research  in  Water  Resources  Technical 

Report  No.  CRWR- 197,  August  1982.  162  p,  3  fig, 

1 1  tab,  4  append. 

Descriptors:  'Highland  Lakes,  'Data  collections, 
'Biological  properties,  'Colorado  River,  'Texas, 
'Limnology,  Lakes,  Lake  morphology,  Water 
supply. 

A  complex  interaction  of  a  number  of  physical, 
chemical,  and  biological  factors  occurs  in  a  lake  or 
reservoir.  Management  of  such  a  large  scale  re- 
source demands  the  projections  of  future  trends  of 
water  quality  changes  within  the  system.  The  need 
to  predict  these  future  trends  requires  a  compre- 
hensive knowledge  of  the  phenomena  involved,  as 
well  as  an  extensive  data  base  for  the  system  of 
concern.  Little  is  known  about  these  phenomena  in 
southwestern  reservoirs.  This  lack  of  data  in  a  state 
with  rapidly  escalating  water  requirements  urgent- 
ly necessitates  limnological  studies  on  Texas  im- 
poundments for  quality  management.  The  High- 
land Lake  system  is  a  series  of  reservoirs  construct- 
ed on  the  Colorado  River  in  central  Texas.  They 
constitute  an  immensely  valuable  resource  because 
they:  are  situated  near  several  metropolitan  areas 
and,  consequently,  serve  as  recreational  centers; 
serve  as  the  water  supply  for  several  nearby  cities, 
function  in  sediment  control,  flood  control,  and 
conservation  as  well  as  generating  hydroelectric 
power.  The  purpose  of  this  work  was  to  collect 
and  to  assess  the  available  biological  and  related 
data  for  this  system  of  seven  reservoirs.  A  series  of 
tables  and  figures  have  been  developed  to  depict 
this  information  in  several  ways,  each  intended  to 
facilitate  the  accesability  of  this  data.  It  is  also  the 
purpose  of  this  report  to  assess  the  reliability  and 
applicability  of  the  data  relative  to  point  and  non- 
point  source  pollutant  modeling  and  eutrophica- 
tion  oriented  studies.  (Lantz-PTT) 
W87-08237 


PERENNIAL  N2  SUPERSATURATION  IN  AN 
ANTARCTIC  LAKE, 

National  Aeronautics  and  Space  Administration, 

Moffett  Field,  CA.  Ames  Research  Center. 

R.  A.  Wharton,  C.  P.  McKay,  R.  L.  Mancinelli, 

and  G  M.  Simmons. 

Nature  NATUAS,  Vol.  325,  No.  6102,  p  343-345, 

January    1987.    1   tab,    14  ref.   NSF  Grant  DPP- 

8416340  and  NASA  Grant  NCA2-2. 

Descriptors:  'Dissolved  gases,  'Dissolved  oxygen, 
'Antarctica,  'Nitrogen  supersaturation,  'Limnolo- 
gy, Nitrogen,  Oxygen,  Lake  Hoare,  Lake  ice,  Ice 
cover,  Lakes. 

The  dry  valleys  of  southern  Victoria  Land  in 
Antarctica  contain  several  closed  basins  in  which 
perenially  ice-covered  lakes  are  found.  One  of  the 
most  unusual  features  of  these  lakes  is  the  occur- 
rence of  high  oxygen  concentrations  in  the  water 
column;  values  ranging  from  slightly  more  than 
saturation  to  more  than  four  times  saturation  have 
been  reported.  Recently,  we  considered  a  bulk  02 
budget  for  Lake  Hoare,  Antarctica,  which  led  us 
to  suggest  that  biological  processes  alone  were  not 
sufficient  to  explain  the  observed  elevated  oxygen 
levels.  Consequently,  there  must  be  a  non-biologi- 
cal source  of  02.  We  suggested  that  this  source 
results  from  the  exclusion  of  02  during  the  freez- 
ing of  aerated  meltstream  water  at  the  bottom  of 
the  ice  cover,  and  predicted  that  this  physical 
mechanism  should  also  enhance  the  other  atmos- 
pheric gases.  Here  we  report  the  results  of  a  study 
which,  for  the  first  time,  documents  the  supersatur- 
ation of  nitrogen  in  a  lake.  Dissolved  N2  levels  of 
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Field  2— WATER  CYCLE 
Group  2H — Lakes 

145%  and  163  %  were  determined  from  samples 
taken  just  below  the  ice  cover  and  at  a  depth  of 
12m,  respectively.  The  relative  importance  of  bio- 
logical and  abiological  sources  is  reflected  in  the 
ratio  of  N2  concentration  to  02  concentration.  In 
Lake  Hoare  this  ratio  was  1.20  at  the  ice/water 
interface  and  1.05  at  12m;  considerably  different 
from  the  ratio  in  equilibrium  with  air  (approxi- 
mately 1.8).  Based  on  these  results,  we  have  deter- 
mined that  about  half  of  the  net  02  production  in 
the  lake  is  the  result  of  biological  processes.  (Au- 
thors' abstract) 
W87-08255 


BATTLE  OF  THE  BOG, 

For  primary  bibliographic  entry  see  Field  4C. 
W87-08256 

THOUSAND  YEARS  OF  DEATH, 

King's  Coll.,  London  (England).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  21. 
W87-08257 

DETERMINATION  OF  EXCHANGEABLE  IN- 
ORGANIC NITROGEN  SPECIES  IN  WETLAND 
SOILS, 

Canberra  Coll.  of  Advanced  Education,  Belconnen 

(Australia).  Water  Research  Centre. 

For  primary  bibliographic  entry   see   Field   5D. 

W87-08258 

FISH  HEAD  ACETYLCHOLINESTERASE  AC- 
TTVITY  AFTER  AERIAL  APPLICATION  OF 
TEMEPHOS  IN  TWO  RIVERS  IN  BURKINA 
FASO,  WEST  AFRICA, 

Institute  of  Aquatic  Biology,  Achimota  (Ghana). 
For  primary  bibliographic  entry  see  Field  5C 
W87-08259 

EVALUATION  OF  GROWTH  AND  PRODUC- 
TION OF  JARAQUIS  (SEMAPROCHILODUS 
SPP)  IN  A  TERRA  FIRMA  STREAM  IM- 
POUNDMENT IN  THE  ENVIRONS  OF 
MANAUS,  AMAZONAS  (AVALIACAO  DO 
CRESCIMENTO  E  DA  PRODUCAO  DE  JARA- 
QUIS (SEMAPROCHILODUS  SPP),  EM  DE 
IGARAPE  DE  TERRA  FIRME  NOS  ARRE- 
DORES  DE  MANAUS,  AMAZONAS), 
Instituto  Nacional  de  Pesquisas  da  Amazonia, 
Manaus  (Brazil). 

E.  de  Resende,  E.  Filho,  A.  M.  Paixao,  and  A.  S. 
Filho. 

Acta  Amazonica,  Vol.  15,  No.  1/2,  p  19-36, 
March-June  1985.  6  fig,  3  tab,  17  ref. 

Descriptors:  'Impaired  water  use,  'Limnology, 
•Aquaculture,  *Fish  hatcheries,  *Water  reuse,  Res- 
ervoirs, Brazil,  Earth  dams,  Farm  wastes,  Detritus. 

The  potential  growth  and  production  of  'jaraquis', 
Semaprochilodus  spp,  in  a  terra  firma  stream  im- 
poundment with  chemically  poor  waters  was  eval- 
uated. The  waste  water  from  pig  sties  was  used  as 
a  source  of  food  and  organic  manure.  During  the 
experimental  period  of  383  days  at  a  stocking  den- 
sity of  1  fish/  sq  m  the  production  obtained  was 
1277  kg/ha.  The  fish  in  the  impoundment  present- 
ed similar  growth  to  those  from  lakes  and  rivers. 
The  'jaraquis'  are  promising  candidates  for  fish 
culture  in  the  Amazon.  (Author's  abstract) 
W87-08274 


RIVERS  OF  THE  AMAZON  BASIN  II.  THE 
TRIBUTARIES  OF  THE  RIO  BRANCO  (RIOS 
DA  BACIA  AMAZONICA  H.  OS  AFLUENTES 
DO  RIO  BRANCO), 

Instituto    Nacional    de    Pesquisas    da    Amazonia, 

Manaus  (Brazil). 

U.  M.  Santos,  S.  R.  B.  Bringel,  M.  N.  G.  Ribeiro, 

and  M.  N.  P.  da  Silva. 

Acta  Amazonica,   Vol.    15,   No.    1/2,   p   147-156, 

March-June  1985.  1  fig,  2  tab,  14  ref. 

Descriptors:  'Limnology,  'Water  quality,  'Water 
chemistry,  'Data  collections,  'Physicochemical 
properties,  'River  systems,  Agriculture,  Brazil, 
Chemical  analysis,  Heavy  metals,  Nitrogen,  Phos- 


phorus, Humic  acids,  Hydrogen  ion  concentration, 
Conductivity. 

Water  samples  were  collected  from  13  tributaries 
in  the  Rio  Branco  river  basin  and  analyzed  for:  pH, 
conductivity,  Ca,  Mg,  Na,  K,  Fe  (soluble,  com- 
plexed,  and  total),  Mn,  total  P,  Kjeldahl  N,  organic 
N  ammonium,  color,  humic  material,  CI,  Si,  and 
total  Al.  The  results  were  analyzed  statistically 
using  a  correlation  matrix.  Several  of  these  tribu- 
taries had  relatively  low  concentrations  of  mineral 
salts  and  according  to  the  results  of  the  RADAM 
BRASIL  project  (vol.  8,  1975)  would  be  classified 
as  electrolyte  poor.  Three  of  the  rivers  (the  Uran- 
coera,  Mucajai,  and  the  Branco)  have  fertile  flood 
plains  (varzeas),  the  largest  being  that  in  the  lower 
region  of  the  Rio  Branco,  which  could  be  better 
exploited  to  support  subsistence  agriculture  in  the 
territory  of  Roraima.  (Author's  abstract) 
W87-08276 


PREDATORY   BEHAVIOR   OF  THE   ALPINE 

TRITON     (TRITURUS    ALPESTRIS)    IN     AN 

ALPINE  LAKE  (2  125M,  FRENCH  ALPS)  (AC- 

TIVITE  PREDATRICE  DU  TRITON  ALPESTRE 

(TRITURUS     ALPESTRIS)     DANS     UN     LAC 

ALPIN  (2,125  M,  ALPES  FRANCAISES) ), 

Lyon-1  Univ.,  Villeurbanne  (France).  Lab.  d'Eco- 

physiologie. 

J.  M.  Chacornac,  and  P.  Joly. 

Acta  Oecologica,  Oecologia  Generalum,  Vol.  6, 

No.  2,  p  93-103,  1985.  5  fig,  3  tab,  16  ref. 

Descriptors:  'Limnology,  'Predation,  'Mountain 
lakes,  'Fish  diets,  'Alpine  regions,  'Food  chains, 
Oligotrophic  lakes,  Fish,  Lakes,  Insects,  Benthic 
fauna,  Spawning. 

The  predatory  activity  of  a  population  of  Triturus 
alpestris  in  an  alpine  lake  (Lake  Creux  aux  Mar- 
mottes)  is  studied  by  means  of  stomach  sampling 
on  living  animals.  The  temporal  dimension  is  given 
by  three-hourly  samplings,  during  two  nycthermal 
cycles  in  summer.  The  diet  is  characterized  by 
capture  on  the  one  hand  of  exogenous  prey,  which 
are  snapped  at  the  surface  of  the  water,  and  on  the 
other  hand  of  prey  of  very  low  energetic  value 
(Chydoridae).  These  facts  can  be  viewed  as  reac- 
tions to  the  low  biogenic  capacity  of  the  environ- 
ment. The  temporal  distribution  of  the  activity 
shows  a  plasticity  which  makes  possible  the  forag- 
ing of  temporary  resources.  The  theoretical  impli- 
cations of  such  observations  are  discussed.  (Au- 
thor's abstract) 
W87-08282 


DESCRIPTION  OF  A  LOTIC  ENVIRONMENT 
(THE  FRENCH  UPPER  RHONE)  USING  DIS- 
CRIMINANT ANALYSIS  ON  QUALITATIVE 
VARIABLES  (APPROCHE  PAR  L'ANALYSE 
DISCRIMINATE  SUR  VARIABLES  QUALI- 
TATIVES  D'UN  MILIEU  LOTIQUE,  LE  HAUT 
RHONE  FRANCAIS), 

Lyon-1    Univ.,   Villeurbanne   (France).   Dept.   de 
Biologie  Animale  et  Ecologie. 
For  primary  bibliographic   entry  see   Field   6G. 
W87-08283 


SPECIES  DIVERSITY  AND  STRUCTURE  OF 
MEIOBENTHIC  COMMUNITIES  IN  A 
LAGOON  ECOSYSTEMS  (DIVERSITE  SPECI- 
FIQUE  ET  STRUCTURE  DES  PEUPLEMENTS 
MEIOBENTHIQUES  D'UN  ECOSYSTEME  LA- 
GUNAIRE), 

Bordeaux- 1  Univ.,  Talence  (France).  Inst,  de  Bio- 
logie Marine. 
J.  Castel. 

Acta  Oecologica,  Oecologia  Generalum,  Vol.  6, 
No.  4,  p  395-412,  1985.  3  fig,  2  tab,  75  ref. 

Descriptors:  'Limnology,  'Species  diversity,  'Sto- 
chastic models,  'Lagoons,  'Model  studies,  Eutro- 
phic  lakes,  Aquatic  ecosystems,  Biological  commu- 
nities. 

The  definition  of  a  community  structure  is  com- 
plex but  can  be  approached  synthetically  using  an 
index  of  diversity.  In  the  classical  theories,  biologi- 
cal interactions  are  supposed  to  increase  the  diver- 
sity by  increasing  the  complexity  of  the  system. 


This  hypothesis  is  tested  on  the  meiobenthic  com- 
munities living  in  a  lagoon  ecosystem  on  the  Atlan- 
tic coast  (Arcachon  Bay).  Using  a  neutral  model 
which  eliminates  the  influence  of  biological  inter- 
actions, the  diversity  was  no  different  from  what 
was  predicted.  In  spite  of  the  limitations  of  using 
such  models,  a  number  of  pieces  of  evidence  show 
that  the  meiobenthic  communities  living  in  littoral 
lagoon  ecosystems  are  mostly  controlled  by  physi- 
cal factors.  In  certain  conditions,  however,  macro- 
benthos  can  modify  significantly  the  community 
structure  of  meiobenthos  either  by  predation  or  by 
bioperturbation.  From  these  results,  the  determi- 
nism of  diversity  variations  is  discussed.  It  is  con- 
cluded that  the  environmental  heterogeneity  hy- 
pothesis is  the  only  diversity  hypothesis  supported 
by  convincing  evidence  in  meiobenthic  communi- 
ties from  eutrophic  ecosystems.  The  determinism 
of  the  organization  and  dynamics  of  the  communi- 
ties is  based  on  the  etho-physiological  properties  of 
the  individual  species.  (Author's  abstract) 
W87-08284 

DISSEMINATION  STRATEGIES  OF  TREMA- 
TODE  CERCARIAE  IN  A  MARINE  LITTORAL 
ECOSYSTEM  (STRATEGIES  DE  DISSEMINA- 
TION DES  CERCAIRES  DE  TREMATODES 
DANS  UN  ECOSYSTEME  MARIN  LITTORAL), 
Saint-Jerome  Univ.,  Marseille  (France).  Lab.  de 
Zoologie  et  Biologie  Marines. 
P.  Bartoli,  and  C.  Combes. 

Acta  Oecologica,  Oecologia  Generalum,  Vol.  7, 
No.  2,  p  101-114,  1986.  13  fig,  18  ref. 

Descriptors:  'Limnology,  'Trematodes,  'Lagoons, 
'Migration,  'Parasites,  Mollusks,  Benthos,  Benthic 
fauna,  Mediterranean  Sea,  Adaptation. 

In  an  inshore  marine  ecosystem  taken  as  a  model, 
the  behavior  of  the  Trematodes'  cercariae.  all  pro- 
duced in  benthic  Mollusks,  is  closely  adapted  to 
the  ecology  of  their  targets.  In  all,  twelve  species 
of  Trematodes  are  examined  (all  from  Brusc 
Lagoon,  near  Toulon,  Western  Mediterranean 
Sea).  The  species  of  cercariae  whose  development 
has  to  continue  on  benthic  organisms  do  not  spread 
on  their  own  or  do  so  slightly  on  the  sea  bed;  the 
species  which  develop  on  fish  living  in  open  water 
spread  markedly  in  the  vertical  plane,  coming  as 
close  to  the  surface  as  their  targets'  natural  habitat 
justifies;  the  species  specific  to  fish  dependent  upon 
the  upper  strata  go  upwards  and  stay  in  the  close 
vicinity  of  the  air-water  interface;  finally,  the  spe- 
cies which  are  parasites  on  Crustacea  living  in  a 
subaerial  environment  cling  to  the  interface  and 
infestation  occurs  either  because  the  Crustacean 
periodically  crosses  the  interface  or  because  water 
droplets  containing  the  cercariae  are  projected 
onto  the  Crustacea.  These  different  strategies 
belong  to  'favorizing'  mechanisms  represented  here 
by  the  cercariae's  adaptative  behavior.  In  the 
chosen  model  the  corollary  of  the  existence  o 
targets  living  in  very  diverse  strata  is  a  series  ot 
behavioral  patterns  adapted  to  a  conquest  of  re- 
gions more  and  more  distant  from  the  benthic 
environment  which  allows  advantage  to  be  taken 
of  the  whole  of  the  ecosystem,  and  of  regions  even 
beyond  its  limits.  (Author's  abstract) 
W87-08285 

GRAPHICAL    APPROACH    TO    PMNCIPAI 

COMPONENT  ANALYSIS:  UTILIZATION  D 

HYDROBIOLOGY  (APPROCHE  GRAPHIQW 

DE  L'ANALYSE  EN  COMPOSANTES  PRJNCI 

PALES  NORMEE:  UTILISATION  EN  HYDRO 

BIOLOGIE), 

Lyon-1  Univ.,  Villeurbanne  (France). 

For  primary  bibliographic  entry  see  Field  7C. 
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SURVIVAL  OF  PATHOGENIC  BACTERIA  If 
VARIOUS  FRESHWATER  SEDIMENTS, 

Texas  Univ.  at  Dallas,  Richardson.  Graduate  err 

gram  in  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
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NITRIFYING   BACTERIA   IN   WASTEWATEI 
RESERVOIRS, 
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i-Gurion    Univ.    of    the    Negev,    Sde    Boker 
sel).  Jacob  Blaustein  Inst,  for  Desert  Research, 
primary   bibliographic   entry   see   Field    5D 
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PLANATIONS  FOR  THE  ACCLIMATION 
UOD  PRECEDING  THE  MINERALIZA- 
IN  OF  ORGANIC  CHEMICALS  IN  AQUAT- 
SNVIRONMENTS, 

primary  bibliographic  entry  see  Field  5B. 
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)PERTIES  OF  DESULFOVIBRIO  CARBIN- 
CUS  SP.  NOV.  AND  OTHER  SULFATE-RE- 
3NG  BACTERIA  ISOLATED  FROM  AN 
IEROBIC-PURIFICATION  PLANT, 

oingen  Rijksuniversiteit  (Netherlands).  Dept. 
licrobiology. 

primary  bibliographic  entry  see  Field  5D 
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rRIBUTION  OF  IRON-OXIDIZING  BAC- 
IA  EM  THE  NORDIC  URANIUM  TAILINGS 
OSIT,  ELLIOT  LAKE,  ONTARIO, 
IADA, 

ida  Centre  for  Mineral  and  Energy  Technolo- 

)tta\va  (Ontario). 

primary  bibliographic  entry  see  Field  5B. 
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IPUTER    BASED    CULTURTNG    SYSTEM 
MEASURING  THE  PHOTOSYNTHETIC 
PONSE    OF    PHYTOPLANKTON    TO    A 
CTUATTNG  ENVIRONMENT, 

h  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
ne,  Earth  and  Atmospheric  Sciences. 
wimary  bibliographic  entry  see  Field  7B. 
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mCS  OF  NUTRIENT  UPTAKE  AND 
WTH  IN  PHYTOPLANKTON, 

achusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Engineering. 
M.  Morel. 

lal  of  Phycology  JPYLAJ,  Vol.  23,  No.  1,  p 
50,  March  1987.  10  fig,  4  tab,  27  ref.  NSF 
t  OCE  831  7532  and  ONR  Grant  N00014-80- 

riptors:  *Limnology,  'Mathematical  equa- 
•Kinetics,  'Nutrients,  *Bioaccumulation, 
toplankton  growth,  *Algae,  'Acclimatization, 
>plankton,  Growth,  Saturation,  Limiting  nu- 
s. 

wcopic  algae  can  grow  rapidly  in  natural 
I  that  are  extremely  low  in  essential  macro 
ucro  nutrients.  Yet,  their  nutrient  uptake  sys- 
exhibit  only  mediocre  nutrient  affinities,  the 
ition  constants  being  often  10-1000  times  the 
lated)  ambient  concentrations.  The  large  dif- 
■e  which  exists  between  the  saturation  con- 
fer growth  (K  sub  mu)  and  short  term 
e  (K  sub  rho)  are  due  to  the  acclimation 
uities  of  the  organisms.  Over  the  acclimation 
.  K  sub  mu  to  K  sub  rho,  the  algae  can 
ain  maximum  growth  rate  by  modulating 
their  internal  nutrient  quotas  (Q)  and  their 
lum  short  term  nutrient  uptake  rates  (rho  sub 
m  response  to  variations  in  external  nutrient 
ntrations.  The  commonly  assumed  hyperbol- 
itionships  for  steady  growth  and  uptake  (viz 
ostat  theory')  are  coherent  with  a  hyperbolic 
sion  for  short  term  uptake  including  a  vari- 
naximum  (rho  sub  max).  The  ratio  of  the 
tion  constants  for  growth  and  uptake  is  then 
ly  related  to  the  extreme  in  quotas  and  maxi- 
uptake  rates:  K  sub  mu/K  sub  rho  =  Q  sub 
{sub  max  times  (lo  rho  sub  max/hi  rho  sub 
This  result  is  applicable  even  when  the  exact 
l»hc  laws  are  not.  Published  data  on  Fe,  Mn, 
N  limitation  in  algae  are  generally  in  accord 
he  theory  and  demonstrate  a  wider  acclima- 
inge  for  trace  than  for  major  nutrients.  (Au- 
abstract) 
18321 


ROLE  OF  DIATOMS  IN  STROMATOLITE 
GROWTH:  TWO  EXAMPLES  FROM  MODERN 
FRESHWATER  SETTINGS, 

Texas  Univ.  at  Austin.  Dept.  of  Zoology. 

B.  M.  Winsborough,  and  S.  Golubic. 

Journal  of  Phycology  JPYLAJ,  Vol.  23,  No.  1,  d 

195-201,  March  1987.  14  fig,  25  ref. 

Descriptors:  'Stromatolites,  'Limnology,  'Dia- 
toms, 'Stromatolite  growth,  'Eukaryotes,  'Calcite 
precipitation,  Ions,  Minerals,  Carbonates,  Polysac- 
charides, Growth. 

Some  modern  laminated  and  calcified  stromatolitic 
structures  are  partially  or  completely  formed  by 
eukaryotes.  Diatom  populations  in  freshwater  envi- 
ronments with  elevated  ionic  concentrations  con- 
tribute to  calcite  precipitation,  and  the  formation 
of  distinctive   mineral-rich   stromatolitic   laminae. 
Two  types  of  stromatolite-forming  diatom  popula- 
tions were  observed.  In  the  first  example,  in  stro- 
matolites growing  on  a  quarry  ledge  near  Laeger- 
dorf,  North  Germany,  calcite  crystals  with  biogen- 
ic imprints  form  around  polysaccharide  stalks  of 
the  diatom  Gomphonema  olivaceum  var.  calcarea 
(Cleve)  Cleve-Euler.  These  individually  precipitat- 
ed crystals  eventually  become  cemented  together 
in   layers,   forming   rigid,   laminated   stromatolitic 
deposits  which  drape  over  the  quarry  ledge.  In  the 
second  example,  in  stromatolites  forming  in  a  shal- 
low   stream    near    Cuatro    Cienegas,    Coahuila, 
Mexico,  diatomaceous  laminae  also  form  by  the 
accumulation  of  carbonate  particles  in  a  matrix  of 
diatoms    and    their    extracellular    polysaccharide 
products.  These  laminae  become  thick  enough  to 
drape  over  individual  stromatolite  heads.  The  dia- 
toms responsible  for  these  deposits  are  Amphora 
aff.  A.  katii  Selva,  Nitzchia  denticula  Grun.,  and 
six  other  species.  At  Cuatro  Cienegas,  in  addition 
to  the  diatomaceous  laminae,  carbonate-rich  cyan- 
obacterial  layers,  dominated  by  two  cyanobacterial 
species  with  different  fabrics  and  porosities,  are 
also   present   and   contribute   substantially   to   the 
growth  of  the  stromatolites.  In  both  the  Laeger- 
dorf  and  Cuatro  Cienegas  examples,  entire  stroma- 
tolites or  thick  laminations  on  stromatolites  are 
built  by  a  small  number  of  diatom  species  which 
produce   copious  amounts   of  extracellular   stalk, 
gel,  and  sheath  material,   a  property  they  share 
with    cyanobacterial    stromatolite    builders.    (Au- 
thor's abstract) 
W87-08322 


PATTERNS  OF  DISTRIBUTION  OF  DIATOM 
ASSEMBLAGES  ALONG  ENVIRONMENTAL 
GRADIENTS  IN  THE  SEVERN  RIVER  ESTU- 
ARY, CHESAPEAKE  BAY,  MARYLAND, 

Dickinson  Coll.,  Carlisle,  PA.  Dept.  of  Geology 

and  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-08323 


EFFECT  OF  PH  ON  MICROBIAL  DEGRADA- 
TION OF  LEAF  LITTER  IN  SEVEN  STREAMS 
OF  THE  ENGLISH  LAKE  DISTRICT, 

Freshwater     Biological     Association,     Ambleside 

(England). 

A.-C.  Chamier. 

Oecologia  OECOBX,  Vol.  71,  No.  4,  p  491-500 

March  1987.  9  fig,  5  tab,  42  ref. 

Descriptors:  'Limnology,  'Microbial  degradation, 
'Leaves,  'Litter,  'Streams,  'Hydrogen  ion  con- 
centration, Water  chemistry,  Vegetation,  Decay 
rates,  Colonization,  Microbiological  studies. 

Rates  of  degradation  of  alder,  oak  and  grass  leaf 
packs  with  associated  microbial  populations  were 
measured  in  seven  streams  pH  6.8  -  4.9.  Streams 
were  chosen  from  upland  and  lowland  sites  of  the 
same  river  for  contrasts  in  pH,  water  chemistry 
and  riparian  vegetation.  The  most  important  factor 
governing  rates  of  degradation  is  the  physical  and 
chemical  nature  of  the  leaf  material.  At  pH  6.8 
rates  of  degradation,  'k',  and  microbial  coloniza- 
tion were  higher  than  at  pH  <  or  =  5.5:  'k'  on 
alder  x6;  on  oak  x2;  on  grass  x2.  At  lowland  sites, 
pH  6.8,  higher  decay  rates  were  associated  with 
high  levels  of  microbial  colonization  including  14 
spp  of  aquatic  hyphomycete  fungi  -  regardless  of 
riparian  vegetation.   Decay  rates  were  similar  at 
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upland  sites,  pH  6.8  and  6.6,  involving  high  levels 
of  colonization  by  fewer  fungal  species  and  fewer 
bacteria  -  regardless  of  riparian  vegetation  -  though 
grass  was  barely  degraded  at  upland  sites  of  any 
pH.  At  pH  <  or  =  5.5,  slow  decay  rates  were 
associated  with  low  levels  of  microbial  coloniza- 
tion and  few  fungal  species.  Largest  microbial  pop- 
ulations at  low  pH  associated  with  riparian  trees 
did  not  lead  to  markedly  increased  decay  rates. 
Factors  of  water  chemistry  at  low  pH  appear  to 
inhibit  microbial  metabolism.  The  implications  of 
these  findings  for  stream  invertebrates  active  in  the 
winter  is  discussed.  (Author's  abstract) 
W87-08324 


NUTRIENT  ENRICHMENT  AND  EUTROPH- 
ICATION  OF  LAKE  MICHIGAN, 

Michigan   Univ.,    Ann   Arbor.    Great   Lakes   Re- 
search Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-08360 


SUPERSATURATION  OF  NITROGEN  GAS 
CAUSED  BY  ARTIFICAL  AERATION  IN  RES- 
ERVOIRS, 

Limnological  Associates,  Kaneohe,  HI. 
A.  W.  Fast,  and  R.  G.  Hulquist. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  Va  22161,  as  ADA- 123 129. 
Price  codes:  A07  in  paper  copy;  and  A01  in  micro- 
fiche. Technical  Report  E-82-9,  September  1982. 
Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  136  p,  38  fig,  5  tab,  34  ref,  2 
append.  DOA  Contract  No.  DACW39-79-M-2666. 

Descriptors:  'Aeration,  'Nitrogen,  'Destratifica- 
tion,  'Lake  restoration,  Mixing,  Stratification, 
Water  quality  control,  Reservoirs,  Water  resources 
development. 

Eleven  reservoirs,  ten  of  which  were  artificially 
destratified  by  air  injection,  were  surveyed  for 
their  dissolved  nitrogen  gas  content.  No  problems 
with  nitrogen  supersaturation  within  a  reservoir 
were  observed;  however,  in  some  cases,  down- 
stream releases  from  intermediate  or  deep  waters 
could  possibly  cause  fish  mortality  in  the  receiving 
stream.  The  most  important  factors  causing  exces- 
sive nitrogen  saturations  during  artificial  aeration, 
seem  to  be:  degree  of  thermal  destratification,  ab- 
solute depth  of  air  injection,  air  injection  at  inter- 
mediate depth,  and  air  density  in  the  bubble  plume 
(Halterman-PTT) 
W87-08410 


STUDIES  ON  THE  BACILLUS-POPULATION 
OF  THE  NW  LITTORAL  ZONE  OF  THE  LAKE 
BALATON  (HUNGARY), 

Eoetvoes    Lorand    Univ.,    Budapest    (Hungary). 

Dept.  of  Microbiology. 

Z.  Lango. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   108 

No.  4,  p  449-464,  February  1987.  1  fig,  1  tab,  22 

ref. 

Descriptors:  'Limnology,  'Species  composition, 
Lake  Balaton,  'Littoral  zone,  'Bacillus,  'Data  col- 
lections, Bacteria,  Lakes,  Numerical  analysis,  Eu- 
trophication,  Computers. 

The  results  of  a  computer  aided  comparative  nu- 
merical analysis  carried  out  on  a  total  of  1 13  select- 
ed representative  Bacillus  strains  isolated  from  wa- 
terlogged detritus  (foerna),  drift-  and  open  water- 
habitats,  plus  from  epilittoral  terrestrial  soils,  as 
well  as  20  authentic  mostly  typical  strains  of  18 
recognized  species  of  Bacillus  have  revealed  that 
in  the  NW  littoral  zone  of  Lake  Balaton,  B.  mega- 
terium  was  the  absolutely  predominant  species 
among  bacilli,  both  at  terrestrial  and  semiaquatic 
sampling  sites.  Although  the  large  B.  megaterium 
population  of  this  area  was  taxonomically  complex, 
being  composed  of  typical  forms  and  different 
varieties  of  the  species,  one  particular  variety,  de- 
nominated by  us  as  B.  megaterium  var.  litoralis 
var.  nov.  constituted  the  overwhelming  majority 
of  its  members.  B.  cereus,  B.  subtilis,  B.  pumilus 
and  B.  licheniformis  proved  to  be  further,  but 
quantitatively  subordinate  coinhabitants  of  the 
region  studied.  (Author's  abstract) 


43 


Field  2— WATER  CYCLE 
Group  2H — Lakes 


ess  fm 


HH           Dv0 

m 

£4       OCve 

5£r& 

finSBoj 

tjjjKv 

,  v".N"- 

*»^"*-1  * 

;g?jbg 

Kki 

1H    .'sSTABA 

•::V. 

.'•  1 

■ 

KE&9JI 

*? 

W87-08511 

SULFATE  REDUCTION  IN  A  COASTAL  LAKE 
DURING  SUMMER  STRATIFICATION, 

Odense  Univ.  (Denmark).  Biological  Inst. 

H.  S.  Jensen,  and  F.  O.  Andersen. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   108, 

No.  4,  p  465-481,  February  1987.  6  fig,  2  tab,  40 

ref. 

Descriptors:  "Limnology,  "Sulfates,  "Thermal 
stratification,  "Coastal  lakes,  "Sediments,  Sulfur 
bacteria,  Mineralization,  Lakes,  Organic  matter, 
Anaerobic  processes,  Saline  water  intrusion,  Lake 
Holmsjon,  Diffusion  coefficient,  Eddies,  Vertical 
flow. 

Patterns  of  sulfate  reduction  in  water  and  sediment 
and  pelagic  oxygen  uptake  were  studied  in  Lake 
Holmsjon,  Aland,  Finland  during  summer  stratifi- 
cation. Sulfate  reduction  rate  in  the  anoxic  bottom 
water  varied  between  2  and  20  micromol  sulfate 
per  L  per  day,  while  oxygen  consumption  rates  in 
the  epilimnic  water  varied  from  50  to  100  micro- 
mol oxygen  per  L  per  day.  Sulfate  reduction  in  the 
profundal  sediment,  measured  by  the  35S04(2-) 
core-injection  technique,  ranged  from  100  to  500 
micromol  sulfate  per  L  per  day.  On  an  areal  basis 
this  corresponded  to  sulfate  reduction  rates  from 
31.0  to  43.7  mmol  sulfate  per  sq  m  per  day.,  which 
is  high  compared  to  other  lakes  or  coastal  areas. 
Sulfate  reduction  accounted  for  25-28%  of  the 
total  carbon  mineralization  in  the  water  and  sedi- 
ment column.  Coefficients  of  the  vertical  eddy 
diffusion  in  the  bottom  water  were  calculated 
based  on  changes  over  time  in  the  salinity  profile. 
The  eddy  diffusion  coefficient  varied  between 
00043  and  .00116  sq  cm/s.  The  sulfate  flux  to- 
wards the  sediment  was  30.3  to  42.9  mmol  per  sq  m 
per  day,  calculated  from  the  sulfate  concentration 
gradients  and  the  eddy  diffusion  coefficient.  Thus, 
the  flux  rates  agreed  well  with  the  sulfate  reduc- 
tion rates  measured  on  sediment  cores.  (Author's 
abstract) 
W87-08512 

EFFECT  OF  THE  COEFFICIENTS  OF  DIS- 
CHARGE ON  CILIATE  POPULATIONS  OF  A 
RUNNING  WATER  CONTAMINATED  BY  MU- 
NICIPAL WASTEWATER, 

Eidgenoessische  Anstalt  fuer  Wasserversorgung, 
Abwasserreinigung  und  Gewaesserschultz,  Due- 
bendorf  (Switzerland). 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  108, 
No.  4,  p  483-497,  February  1987.  3  fig,  4  tab,  23 
ref. 

Descriptors:  "Limnology,  "Flow  discharge,  "Dis- 
charge coefficient,  "Protozoa,  "Rivers,  "Municipal 
wastewater,  Bacteria,  Bioindicators,  Cassarate 
River. 

Investigations  on  periphytic  ciliates  were  conduct- 
ed in  the  Cassarate  (southern  Switzerland)  at  ap- 
proximately monthly  intervals  between  January 
1980  and  September  1981.  This  stream  receives 
municipal  wastewater  from  the  densely  populated 
left  side  of  the  valley.  The  ciliates  found  were 
compared  with  the  mean  velocity  of  flow  and  rate 
of  discharge.  The  data  show  that  sessile  peritri- 
chous  ciliates  are  less  susceptible  to  short-term 
peak  effluent  loads,  and  therefore  to  mechanical 
stress,  than  to  longer  and  higher  rates  of  discharge. 
The  latter  alters  the  food  spectrum  of  the  ciliates 
by  diluting  out,  or  diminishing  sedimentation  of 
degradable  organic  material  and  thereby  reducing 
the  bacterial  suspension.  Vagile  ciliate  populations 
are  far  more  rapidly  decimated  by  higher  rates  of 
discharge.  Stable  organotrophic  populations  were 
observed  to  provide  unfixed  ciliates  enough  pro- 
tection against  washout  for  a  short  period  of  time. 
Tables  give  the  chemical  analysis  of  the  river 
water  (hardness,  conductivity,  DOC,  plus  5  chemi- 
cal species)  and  also  list  the  ciliate  species  found. 
(Airone-PTT) 
W87-08513 


ROTIFERS  OF  THE  MAN-MADE  SANKARANI 
LAKE,  TRIBUTARY  TO  THE  NIGER  RIVER, 


REPUBLIC  MALI,  WEST-AFRICA  (ZUR  RAE- 
DERTIERFAUNA  DES  SANKARAM-STAU- 
SEES  IM  EINZUGSGEBIET  DES  NIGER,  RE- 
PUBLIK  MALI,  WESTAFRIKA  (ASCHEL- 
MINTHES  ROTATORIA) ), 
W.  Koste,  and  W.  Tobias. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  108, 
No.  4,  p  499-515,  February,  1987.  7  fig,  2  tab,  36 
ref. 

Descriptors:  "Limnology,  "Plankton,  "Rotifers, 
"Artificial  lakes,  "Species  diversity,  Lakes,  Dams, 
Hydroelectric  power  production,  Fisheries. 

Rotifers  were  identified  in  several  plankton  sam- 
ples from  the  Selingue  man-made  Lake  (river  San- 
karani,  tributary  to  the  Niger  River),  taken  in  the 
years  1982  and  1985.  Only  12  taxa  out  of  54  are  of 
tropical  and  subtropical  origin,  the  remaining  ones 
are  considered  to  be  cosmopolitan.  Four  Rotifer 
taxa  Collotheca  ornata  natans  (Tschugunoff  1921), 
Ptygura  libera  Myers  1934,  Testudinella  brevicau- 
data  Yamamoto  1951  including  the  newly  de- 
scribed Keratella  maliensis  n.  sp.  are  new  records 
for  the  African  fauna.  The  community  structure  of 
Rotifers  reveals  gradual  changes  which  manifest 
themselves  in  the  increasing  diversity.  Diversity 
differences  were  observed  between  the  roots  of  the 
man-made  lake  and  the  deeper  parts  of  the  water 
body  located  closer  to  the  dam-site.  In  the  former 
location  swamp  vegetation  now  fluorishes.  All  54 
Rotifers  are  listed  in  a  table  which  also  gives  their 
relative  distribution  about  the  lake  area.  Several  of 
the  Rotifers,  in  particular  Keratella,  are  described 
in  detail.  (Airone-PTT) 
W87-08514 


STUDIES  ON  SOME  ASPECTS  OF  THE  BIOL- 
OGY OF  PELLONULA  AFZELIUSI  (JOHNELS) 
IN  EPE  LAGOON,  NIGERIA, 

Kainji  Lake  Research  Inst.,  New  Bussa  (Nigeria). 

J.  K.  Balogun. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   108, 

No   4,  p  517-530,  February  1987.  6  fig,  4  tab,  14 

ref. 

Descriptors:  "Limnology,  "Fish,  "Lagoons, 
"Spawning,  "Coastal  lakes,  Fish  diets,  "Epe 
Lagoon,  Fish  behavior,  Saline  water  intrusion, 
Brackish  water,  Commericial  fishing. 

The  biology  of  Pellonula  afzeliusi  (Johnels)  occur- 
ring in  Epe  Lagoon  (a  brackish  lake)  was  investi- 
gated. 632  specimens  were  examined  for  length 
frequency  distribution,  length-weight  relationship, 
condition  factor,  sex  ratio,  fecundity,  gonad  devel- 
opment, gonadotrophs  index  and  stomach  con- 
tents. Little  information  has  been  available  on  this 
species  in  brackish  water.  The  length  frequency 
polygons  showed  several  modes.  The  least-square 
fit  of  the  transformed  data  of  length-weight  rela- 
tionship for  the  combined  sexes  gave  a  linear  re- 
gression equation  of  log  weight  =  1.8069  +  2.7328 
log  length.  The  condition  factors  ranged  from  1.4 
to  1.9  and  the  values  varied  with  size  of  fish  for 
both  sexes.  Females  were  more  abundant  than 
males  with  a  sex  ratio  of  1  male  to  4.9  females. 
Fecundity  estimates  for  this  species  ranged  from 
6,322  to  30,623.  The  average  number  of  eggs  per 
female  was  13,635.  The  diameters  of  the  eggs 
varied  between  0.25  mm  and  0.49  mm.  P.  afzeliusi 
put  as  much  as  1.8  to  11.7%  of  the  body  weight 
into  the  production  of  eggs.  Spawning  occurred 
between  November  and  February.  P.  afzeliusi  fed 
mainly  on  copepods,  crustacean  eggs,  ants  and 
insect  appendages.  (Author's  abstract) 
W87-08515 


DEPTH-DISTRIBUTION  AND  BIOMASS  OF 
EPILITHIC  PERIPHYTON  IN  LAKE  THING- 
VALLAVATN,  ICELAND, 

National  Center  for  Hygiene,  Food  Control  and 

Environmental  Protection,  Reykjavik  (Iceland). 

O.  S.  Jonsson. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   108 

No.  4,  p  531-547,  February  1987.  7  fig,  2  tab,  31 

ref. 

Descriptors:  "Lake  Thingvallavatn,  "Limnology, 
•Algae,  "Subartic  zone,  Lakes,  Seasonal  variation, 
Standing  crop,  Diatoms,  Iceland. 


The  epilithic  algal  species  at  two  transects  in  Lake 
Thingvallavatn,  Iceland,  were  identified  and  the 
vertical  distribution  of  the  species  described.  On 
the  basis  of  the  dominant  macroscopic  algae  the 
community  was  divided  into  three  depth  zones:  the 
Ulothrix  zone,  the  Nostoc  zone,  and  the  Clado- 
phora  zone.  Total  chlorophyll-a  was  measured  to 
study  vertical  distribution  and  the  summer  varia- 
tion of  standing  crop  in  1977,  1978  and  1982.  In 
1982  pure  chlorophyll-a  and  b  were  also  separated 
quantitatively  by  a  paper  chromatographic  tech- 
nique. In  1977  the  average  standing  crop  during 
the  summer  was  estimated  to  range  between  19f 
(at  0.4  m  depth)  and  875  (at  4  m)  mg  total  chloro- 
phyll-a per  sq  m.  The  standing  crop  in  1978  ana 
1982  had  the  same  depth  pattern,  but  the  values 
were  much  lower  than  in  1977.  (Author's  abstract, 
W87-08516 

EFFECTS  OF  DECAYING  TOXIC  BLUE 
GREEN  ALGAE  ON  WATER  QUALITY  -  t 
LABORATORY  STUDY, 

Norges  Veterinaerhoegskole,  Oslo.  Dept.  of  Fooc 

Hygiene. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-08517 

MORPHOMETRY  AND  CHLOROPHYL1 
PRODUCTION  IN  EASTHOLSTEIN  LAKE! 
(MORPHOMETRIE  UND  CHLOROPHYLl 
PRODUKTION   VON   OSTHOLSTEINISCHEr 

SEEN) 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Get 

many,  F.R.). 

M.-E.  Meffert,  and  W.-R.  Wulff. 

Zeitschrift  fuer  Wasser-  und  Abwasser  Forschun 

ZWABAQ,   Vol.   20,   No.    1,   p   13-15,  Februar 

1987.  4  fig,  1  tab,  15  ref. 

Descriptors:  "Limnology,  "Chlorophyll,  "Ei 
trophication,  "Lake  morphology,  Secchi  disk 
Transparency,  Photosynthesis,  Productivity. 

Epilimnetic  chlorophyll  concentrations  and  Seccl 
disk  transparencies  were  investigated  from  1 
Eastholstein  lakes  of  different  trophic  levels 
April,  August  and  October  1985.  The  regressic 
shows  the  trend  to  reduced  Secchi  disk  transpare: 
cy  with  rising  chlorophyll  concentrations.  Belo 
20  mg/cu  m  Secchi  disk  transparencies  becon 
increasingly  independent  from  chlorophyll.  Tl 
relation  between  mean  depth  and  production,  d 
fined  by  Thienemann,  can  be  demonstrated  by  tl 
chlorophyll  concentration  for  this  lake  type.  R 
suits  are  confirmed  by  5  annual  means  of  3  oth 
lakes  of  the  region  investigated  weekly  betwd 
1981  and  1985.  (Author's  abstract) 
W87-08527 

INFLUENCE  OF  AN  ECOSYSTEM-LEVEL  M 
NIPULATION  ON  PREY  CONSUMPTION  I 
A  LOTIC  DRAGONFLY, 

Georgia  Univ.,  Athens.  Dept.  of  Entomology. 
J.  B.  Wallace,  T.  F.  Cuffney,  C.  C.  Lay,  and  D. 

VOECl 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  < 
No.  1,  p  35-40,  January  1987.  1  fig,  3  tab,  33  r 

Descriptors:  "Limnology,  "Predation,  "Aquatic 
sects,  "Dragonflies,  "Aquatic  ecosystems,  "Wa 
pollution  effects,  "Pesticides,  Methoxychl. 
Streams,  Biological  communities. 

Pesticide  application  (methoxychlor)  to  a  sm 
headwater  stream  (treatment  stream)  resulted 
massive  invertebrate  drift  and  altered  commun 
structure  with  respect  to  both  biomasses  and  dei  • 
ties.  The  community  changed  from  one  domina  . 
by  insects  to  one  of  primarily  noninsects.  Inse  i 
represented  71-78%  of  total  abundance  and  ab.: 
95%  of  total  biomass  in  an  adjacent  refereij 
stream  during  2  years  of  study.  During  the  mi  I 
treatment  year  insects,  mainly  Chironomidae,  ccj 
posed  less  than  20%  of  total  invertebrate  bioma  I 
<  10%  of  abundance)  in  treatment  stream  llt| 
bags.  Within  2  years  of  the  initial  disturbar, 
invertebrate  biomass  in  the  treatment  stream  '• 
again  dominated  by  insects.  Lanthus  vernahs  CnJ 
(Odonata:  Gomphidae)  was  among  the  insect  1 1 
least  affected.  Diets  of  larval  Lanthus  (gut  ani  • 
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ses)  reflected  changes  in  community  structure 
within  the  treatment  stream  (insects  represented 
13%  of  prey  during  the  initial  treatment  year  and 
>  82%  during  the  2nd  year  of  recovery.  In  con- 
trast, Lanthus  in  the  reference  stream  consumed 
primarily  insects  in  both  years).  These  data  indi- 
cate that  generalist  predators  such  as  Lanthus  can 
readily  shift  to  alternative,  less  profitable  prey 
when  confronted  by  massive  changes  in  communi- 
ty structure.  Following  the  disturbance,  Lanthus 
consumption  reflected  the  recovery  of  more  profit- 
able prey.  Secondary  production  of  Lanthus  ap- 
proached 27%  of  average  standing  stock  biomass 
of  invertebrates  in  litterbags  in  each  stream.  Based 
on  literature  values  for  bioenergetic  efficiencies, 
Lanthus  consumed  about  65%  of  the  average 
standing  stock  biomass  of  invertebrates.  Total  con- 
sumption necessary  to  support  production  of  all 
invertebrate  predators  may  exceed  the  average 
standing  stock  prey  biomass  by  2.5-2.7  times.  How- 
ever, when  prey  turnover  is  considered,  the  poten- 
tial impact  of  this  predation  on  invertebrate  com- 
munity structure  may  be  quite  modest.  (Author's 
abstract) 
W87-08534 


EFFECTS  OF  ACIDIFICATION  ON  LIFE-HIS- 
TORY TRAITS  OF  THE  FRESHWATER  CLAM 
MUSCULIUM  PARTUMETUM  (SAY,  1822)  (BI- 
VALVTA:  PISTDIIDAE), 

Virginia  Univ.,  Charlottesville.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-08536 


PHOSPHORUS  MODELS  APPLIED  TO  NEW 
MEXICO  RESERVOIRS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Civil  Engineering. 

S.  B.  Bohn,  T.  J.  Ward,  and  R.  A.  Cole. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  3,  p  323- 
335,  May  1987.  3  fig,  6  tab,  26  ref. 

Descriptors:  *Model  studies,  'Comparison  studies, 
•Phosphorus,  'Reservoirs,  'Limnology,  Simula- 
tion, Performance  evaluation,  New  Mexico,  Rio 
Grande  basin,  Prediction,  Settling  velocity,  Nutri- 
ents, Lakes. 

Many  empirical,  mass  balance  phosphorus  models 
have  been  developed  and  tested  on  northern  tem- 
perate lakes.  Sixteen  published  models  were  tested 
on  New  Mexico  reservoirs  to  determine  their  use- 
fulness in  simulating  reservoir  behavior  in  the  Rio 
Grande  basin.  The  models  overpredicted  measured 
seasonal  phosphorus  concentrations  in  the  reser- 
voirs. Models  with  settling  velocities  that  varied 
with  selected  hydrologic  variables  performed 
better  than  models  with  constant  settling  velocities. 
Model  predictions  were  improved  by  establishing  a 
relationship  between  removal  rates  of  phosphorus 
and  certain  hydrologic  variables.  The  relationship 
between  settling  velocity  of  phosphorus  and  reser- 
voir flushing  rate  was  the  most  significant.  Flush- 
ing rate  also  was  significantly  correlated  with  the 
loading  rate  of  total  suspended  solids.  This  helps  to 
explain  the  removal  rates  observed  in  the  reser- 
voirs. High  flushing  rates  bring  in  high  loads  of 
suspended  solids,  which  may  combine  with  phos- 
phorus and  remove  it  from  the  water  column  as 
the  solids  settle.  (Author's  abstract) 
W87-08591 


RELATIONSHIPS  AMONG  WATER  STORAGE 
VARIABLES, 

George  Washington  Univ.,  Washington,  DC. 
Dept.  of  Civil,  Mechanical,  and  Environmental 
Engineering. 

V.  Yevjevich,  and  J.  T.  B.  Obeysekera. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  3,  p  353- 
367,  May  1987.   12  fig,   1  tab,  4  ref.  NSF  Grant 
CEE-8405289/8541631. 

Descriptors:  'Water  storage,  'Simulation,  'Mathe- 
matical studies,  'Autocorrelation  analysis,  Reser- 
voirs. 

Among  a  large  number  of  random  variables  related 
to  water  storage  for  a  give  sample  size  n,  the  most 


studied  are  the  range  R  sub  n,  deficit  D  sub  n,  and 
negative  run-sum  V  sub  n.  A  simulation  of  5,000 
samples  for  various  n  was  performed  for  three 
assumed  population  processes:  normal  independ- 
ent, normal  dependent,  and  gamma  independent.  It 
was  found  by  simulation,  and  verified  by  an  analyt- 
ical derivation,  that  the  range  and  deficit  are  equal 
in  50%  of  generated  samples,  while  in  the  other 
50%  the  range  is  greater  than  the  deficit.  Probabil- 
ities range  from  zero  to  more  than  0.60;  they 
decrease  as  n  and  skewness  increase,  but  increase 
as  the  lag-1  autocorrelation  coefficient  increases. 
The  ratios  of  sample  means  for  three  storage- 
related  variables,  either  for  5,000  samples  or  only 
for  the  samples  in  which  the  values  of  these  varia- 
bles are  not  equal,  exhibit  these  general  patterns: 
(1)  Ratios  D  sub  n/R  sub  n  increase  with  n,  con- 
verging to  an  asymptotic  value  of  0.7854  in  the 
case  of  5,000  samples;  (2  for  R  sub  n  >  D  sub  n 
samples,  the  ratios  D  sub  n/R  sub  n  are  much 
smaller  than  for  the  entire  set  of  5,000  samples  with 
R  sub  n  >  or  D  =  sub  n;  (3)  ratios  V  sub  n/D  sub 
n  and  V  sub  n/R  are  much  smaller  than  D  sun  n/R 
sub  n.  The  pairwise  lag-O  correlation  coefficients 
for  5,000  sample  estimates  show  that  corr  (R  sub  n, 
D  sub  n)  changes  around  0.45  as  sn  increases  in  the 
case  C  sub  s  =  O;  this  correlation  is  small  (0  - 
0.25),  but  increases  with  n  for  C  sub  s  =  3.  for  R 
sub  n  >  D  sub  n  samples,  corr  (R  sub  n,  D  sub  n) 
becomes  negative,  oscillating  aroung  -0.07.  Corr 
(D  sub  n,  V  sub  n)  shows  a  decrease  with  an 
increase  of  n  for  C  sub  s  =  3,  but  increases  with  an 
increase  of  autocorrelation.  Corr  (R  sub  n,  V  sub 
n)  decreases  with  an  increase  of  n,  changes  slightly 
with  autocorrelation  and  with  skewness.  (Author's 
abstract) 
W87-08593 

21.  Water  In  Plants 


CANOPY  TEMPERATURE  OF  SUGARCANE 
AS  INFLUENCED  BY  IRRIGATION  REGIME, 

Punjab    Agricultural    Univ.,    Ludhiana    (India). 

Dept.  of  Soils. 

K.  L.  Khera,  and  B.  S.  Sandhu. 

Agricultural  and  Forest  Meteorology,  Vol.  37,  No. 

3,  p  245-258,  August   1986.  6  fig,  3  tab,  23  ref. 

Descriptors:  'Canopy  temperature,  'Sugarcane, 
'Irrigation  effects,  'Water  stress,  'Crop  produc- 
tion, Prediction,  Sugar  crops,  India,  Irrigation, 
Water  deficit,  Advection,  Regression  analysis,  Soil 
water,  Distribution,  Temporal  distribution,  Radi- 
ation, Solar  radiation,  Atmospheric  water. 

A  field  study  was  conducted  with  differentially 
irrigated  sugarcane  in  the  pre-monsoon  dry  and 
hot  climatic  environment  of  northern  India  to 
evaluate  canopy  temperature  as  an  index  of  water 
stress.  The  stressed  crop  experienced  low  to  mod- 
erately high  water  deficits.  During  the  hotter  part 
of  cloudless  days,  canopy  temperature  of  the  un- 
stressed sugarcane  was  2-7  C  less  than  that  of  the 
stressed  crop.  The  canopy  temperature  of  both  the 
unstressed  and  stressed  crops  remained  1-12  C 
cooler  than  the  ambient  air  temperature.  The 
canopy  of  the  early  afternoon  hours  appeared  a 
more  promising  index  of  water  stress  than  canopy 
temperature-air  temperature  and  canopy  tempera- 
ture-air temperature-based  crop  water  stress  index, 
possibly  due  to  the  effect  of  turbulent  advection 
from  the  surrounding  hot  environment.  Regression 
analysis  showed  that  the  variation  in  average  soil 
water  content  in  the  1 80-cm  profile  alone  account- 
ed for  73%  variation  in  canopy  temperature  during 
the  afternoon  hours.  The  contribution  of  net  radi- 
ation and  air  vapor  pressure  deficit  to  the  predict- 
ability of  canopy  temperature  was  small  and  non- 
significant. (Author's  abstract) 
W87-07610 


BOTANICAL  RECONNAISSANCE  OF  SILVER 
LAKE  RESEARCH  NATURAL  AREA,  NORTH 
CASCADES  NATIONAL  PARK,  WASHING- 
TON, 

Pacific  Northwest  Forest  and  Range  Experiment 

Station,  Portland,  OR. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-07654 


Water  In  Plants — Group  21 

EFFECTS  OF  ENVIRONMENTAL  STRESS  ON 
COMPONENTS  OF  REPRODUCTION  IN 
CLARKIA  UNGUICULATA, 

California  Univ.,  Riverside.  Dept.  of  Botany  and 

Plant  Sciences. 

N.  L.  Smith-Huerta,  and  F.  C.  Vasek. 

American  Journal  of  Botany  AJBOAA,  Vol.  74, 

No.  1,  p  1-8,  January  1987.  5  tab,  38  ref. 

Descriptors:  'Reproduction,  'Drought,  'Drought 
resistance,  'Water  stress,  Plant  growth,  Seeds, 
Flowering. 

The  effects  of  stress  on  reproduction  in  Clarkia 
unguiculata  were  investigated  by  monitoring 
flower  number,  seed  number  and  seed  weight  after 
subjecting  plants  to  drought  and  heavy  fruit  loads, 
and  by  monitoring  seed  number  after  pollinating 
overage  flowers.  Fewer  main-stem  flowers  were 
produced  in  drought  stressed  plants  than  in  non- 
stressed  plants.  Drought  stress  did  not  affect  over- 
all seed  numbers  and  seed  weight  in  1981,  but  did 
significantly  affect  seed  number  and  weight  in  dif- 
ferent flower  age  classes.  Overall  seed  numbers 
were  not  affected  by  drought  stress  in  1982,  but 
seed  weight  was  significantly  lower  in  plants  with 
stressed  ovules.  Fewer  flowers  but  more  seeds  per 
pollination  were  produced  by  plants  in  which  all 
or  one-half  the  flowers  were  pollinated  than  by 
plants  in  which  one-fourth  or  one-sixth  of  the 
flowers  were  pollinated.  Seed  weights  were  lowest 
in  plants  with  a  full  fruit  load  and  in  fruits  pro- 
duced late  in  the  growth  cycle.  Seed  number  was 
variable  but  high  following  pollination  of  flowers 
with  1-7  day  old  stigmas,  and  much  lower  in 
flowers  with  older  stigmas.  (Authors'  abstract) 
W87-07811 


INFLUENCE  OF  IAA  ON  THE  UPTAKE  OF 
POTASSIUM,  CALCIUM,  MAGNESIUM, 
WATER  ABSORPTION  AND  GROWTH  IN 
YOUNG  MAIZE  SEEDLINGS, 

Karlova  Univ.,  Prague  (Czecheslovakia). 

O.  Votrubova,  and  M.  Votrubova. 

Biologia  Plantarum  PBABAJ,  Vol.  28,  No.  6,  p 

460-464,  1986.  2  fig,  2  tab,  12  ref. 

Descriptors:  'Accumulation,  'Water  use,  'Plant 
growth  substances,  'Plant  growth,  'Indoleacetic 
acid,  'Corn,  Plant  physiology,  Potassium,  Calci- 
um, Magnesium. 

The  uptake,  translocation  and  distribution  of  min- 
eral ions  are  affected  by  various  growth  regulators, 
including  IAA  (indoleacetic  acid).  The  influence  of 
IAA  in  two  concentrations  (0.0001  and  0.0000001 
M)  on  relations  between  growth,  water  absorption 
and  cation  uptake  and  accumulation  was  tested. 
IAA  in  a  higher  concentration  retarded  growth 
remarkably.  First  of  all,  potassium  uptake  and 
water  absorption  were  significantly  decreased 
while  the  uptake  of  divalent  cations  was  affected 
later  and  less  remarkably.  The  lower  concentration 
accelerated  the  growth  rate  slightly  together  with 
acceleration  of  water  absorption  and  cation  uptake. 
(Authors'  abstract) 
W87-07813 


TRIALKYLLEAD  OCCURRENCE,  BIOLOGI- 
CAL INTERACTIONS,  AND  POSSIBLE 
IMPACT  ON  FOREST  DECLINE, 

Max-Planck-Inst.    fuer    Medizinische    Forschung, 
Heidelberg  (Germany,  F.R.).  Abt.  Physiologic 
For  primary  bibliographic  entry  see  Field  5C. 
W87-07820 


EFFECT  OF  SOIL  WATER  AND  TEMPERA- 
TURE ON  CORN  (ZEA  MAYS  L.)  ROOT 
GROWTH  DURTNG  EMERGENCE, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  2G. 
W87-07908 


EFFECT  OF  SOIL  MOISTURE  AND  PH  ON 
THE  RESPONSE  OF  ALFALFA  TO  MOLYBDE- 
NUM (EFFETS  DES  REGIMES  HYDRIQUES 
ET  DES  PH  DU  SOL  SUR  LA  REPONSE  AU 
MOLYBDENE  DE  LA  LUZERNE), 
Department  of  Agriculture,  Lennoxville  (Quebec). 
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Field  2— WATER  CYCLE 
Group  21— Water  In  Plants 

Station  de  Recherches. 

For  primary   bibliographic   entry   see   Field   2G. 

W87-07914 


FACTORS  CONTROLLING  THE  GROWTH 
FORM  OF  SPARTINA  ALTERNIFLORA: 
FEEDBACKS  BETWEEN  ABOVE-GROUND 
PRODUCTION,  SEDIMENT  OXIDATION,  NI- 
TROGEN AND  SALINITY, 
Woods  Hole  Oceanographic  Institution,  MA. 
Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  2L. 
W87-07964 


SPECIES  COMPETITIVE  ABILITY  AND  POSI- 
TION ALONG  A  NATURAL  STRESS  DISTURB- 
ANCE GRADIENT, 

Ottawa  Univ.  (Ontario).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-07970 


ROLE  OF  LIFE  HISTORY  PROCESSES  IN 
PRIMARY  SUCCESSION  ON  AN  ALASKAN 
FLOODPLAIN, 

Alaska  Univ.,  Fairbanks.  Inst,  of  Arctic  Biology 
and  Museum. 

L  R.  Walker,  J.  C.  Zasada,  and  F.  S.  Chapin. 
Ecology  ECOLAR,  Vol.  67,  No.  5,  p  1243-1253, 
October  1986.  4  fig,  5  tab,  63  ref. 

Descriptors:  'Life  history  studies,  'Succession, 
•Alaska,  'Flood  plains,  *Ecological  distribution, 
♦Species  composition,  *  Stochastic  process,  "Trees, 
Spruce  trees,  Willow  trees,  Phreatophytes,  Seeds, 
Distribution,  Temporal  distribution,  Seedlings, 
Growth,  Growth  rates,  Dispersal,  Ecology,  Distri- 
bution patterns,  Germination,  Litter,  Flooding, 
Mortality,  Alder  trees,  Poplar  trees,  Forests, 
Rivers. 

A  study  was  undertaken  to  determine  the  degree  to 
which  life  history  traits  (seed  rain,  seedling  estab- 
lishment, and  longevity)  direct  a  primary  succes- 
sional  sequence  on  the  Tanana  River  flood  plain  of 
Alaska.  It  was  concluded  that  these  life  history 
traits  of  the  dominant  species,  interacting  with 
stochastic  events,  are  sufficient  to  explain  patterns 
of  species  arrival  and  change  through  the  primary 
successional  sequence.  Seed  rain  by  willow,  alder, 
poplar,  and  spruce  varied  substantially  among 
years,  but  was  highest  in  the  successional  stage 
dominated  by  that  species.  The  copious,  wind- 
dispersed  seeds  and  rapid  seedling  growth  rates  of 
willow  and  poplar  resulted  in  their  abundant  estab- 
lishment on  early  successional  vegetated-silt  bars. 
Heavier  alder  and  spruce  seeds  were  less  widely 
distributed,  but  rapid  growth  rates  of  alder  resulted 
in  dense  alder  thickets  within  20  years  of  silt-bar 
formation.  Spruce  was  the  only  species  colonizing 
mid-  and  late-successional  sites.  Flooding  resulted 
in  substantial  mortality  of  seedlings  in  early-succes- 
sional  sites.  A  combination  of  short  life  span,  herbi- 
vory  by  hares,  and  shade  intolerance  eliminated 
willow  from  mid-successional  alder-dominated 
sites.  Thereafter,  differences  in  longevity  explained 
successional  change  from  alder  to  poplar  to  spruce. 
Facilitative  interactions  among  species  did  not 
appear  essential  to  explain  changes  in  species  com- 
position in  the  successional  sequence.  (Author's 
abstract) 
W87 -07971 


MOUNT  ST.  HELENS  ASH:  RECREATING  ITS 
EFFECTS  ON  THE  STEPPE  ENVIRONMENT 
AND  ECOPHYSIOLOGY, 

Washington  State  Univ.,  Pullman.  Dept.  of  Forest- 
ry and  Range  Management. 

For  primary  bibliographic  entry  see  Field  2D. 
W87-07974 


SEDIMENT-RELATED  MECHANISMS  OF 
GROWTH  LIMITATION  IN  SUBMERSED  MA- 
CROPHYTES, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Effects  Lab. 

J.  W.  Barko,  and  R.  M.  Smart. 

Ecology  ECOLAR,  Vol.  67,  No.  5,  p  1328-1340, 

October  1986.  7  fig,  6  tab,  91  ref. 


Descriptors:  'Lake  sediments,  *Growth,  'Sub- 
merged plants,  'Macrophytes,  'Organic  matter, 
'Sedimentology,  'Density,  Aquatic  plants,  Sedi- 
ments, Nutrients,  Accumulation,  Bioaccumulation, 
Shoots,  Statistical  analysis,  Interstitial  water,  Nu- 
trition, Phosphorus,  Iron,  Nitrogen,  Heavy  metals. 

The  relationships  between  growth  of  submersed 
macrophytes  and  sediment  composition  is  exam- 
ined. Myriophyllum  spicatum  and  Hydrilla  verti- 
cillata  grown  on  40  different  sediments  from  17 
geographically  widespread  North  American  lakes 
indicated  10-  and  20-fold  declines  in  growth  with 
increasing  sediment  organic  matter  up  to  a  concen- 
tration of  20%  dry  sediment  mass.  Poor  growth 
was  obtained  also  on  inorganic  sediments  with  a 
sand  fraction  exceeding  75%  dry  sediment  mass. 
Sediment  density  rather  than  organic  matter  con- 
tent was  most  influential  in  regulating  growth. 
Macrophyte  growth  and  nutrient  mass  accumula- 
tion in  shoots  were  highly  correlated  with  sedi- 
ment nutrient  concentrations  based  on  volume,  in- 
dicating interrelationships  among  growth,  nutri- 
tion, and  sediment  density.  Additions  of  P  and  Fe 
in  combination  to  organic  sediments  with  N  sup- 
plied in  the  overlying  solution  resulted  in  signifi- 
cant growth  increases  in  Hydrilla,  suggesting  that 
diminished  growth  on  unfavorable  sediments  was 
caused  by  multiple  nutrient  limitation.  Nutrient 
uptake  on  low-density  organic  sediments  was  ap- 
parently limited  by  long  diffusion  distances.  Limit- 
ed rates  of  nutrient  diffusion  and  exchange  in 
coarse-textured  sediments,  in  addition  to  low  nutri- 
ent status,  may  have  contributed  to  their  poor 
ability  to  support  macrophyte  growth.  Thus, 
mechanisms  of  growth  limitation  on  both  sands 
and  organic  sediments  appear  to  involve  nutrition. 
(Author's  abstract) 
W87-07975 


PRODUCTION,  PREDATION,  AND  DECOM- 
POSITION IN  A  LOW-SALINITY  HIBISCUS 
MARSH, 

Maryland  Univ.,  Cambridge.  Horn  Point  Environ- 
mental Labs. 

For  primary  bibliographic  entry  see  Field  2L. 
W87-07976 

LIMNETIC  HERBIVORY:  EFFECTS  ON  PHY- 
TOPLANKTON  POPULATIONS  AND  PRI- 
MARY PRODUCTION, 

Notre  Dame  Univ.,  IN.  Dept.  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-07977 


XYLEM  CAVITATION   IN   NODES   AND   IN- 
TERNODES  OF  WHOLE  CHORISIA  INSIGNIS 
H.B.  ET  K.  PLANTS  SUBJECTED  TO  WATER 
STRESS:     RELATIONS     BETWEEN     XYLEM 
CONDUIT  SIZE  AND  CAVITATION, 
Messina  Univ.  (Italy).  1st.  di  Botanica. 
S.  Salleo,  and  M.  A.  Lo  Gullo. 
Annals  of  Botany  ANBOA4,  Vol.  58,  No.  4,  p  431- 
441,  October  1986.  6  fig,  1  tab,  25  ref. 

Descriptors:  'Cavitation,  'Water  stress,  'Stems, 
•Plant  physiology,  'Chorisia,  Flow,  Stress,  Water 
potentials,  Leaves,  Isotherms,  Stomata,  Transpira- 
tion, Stomatal  transpiration. 

Cavitation  was  measured  in  xylem  conduits  of  dif- 
ferent stem  parts  in  whole  Chorisia  insignis  plants 
subjected  to  water  stress.  The  most  vulnerable 
parts  were  one-year-old  twigs,  where  cavitation 
reached  a  peak  of  more  than  50  acoustic  emissions 
(AE)/min,  while  in  two-year-old  twigs  AE/min 
were  about  one  half  this  value.  Cavitation  was 
typically  very  low  even  during  water  stress  in  one- 
year-old  nodes  and  junctions  where  branches  meet. 
Measurements  showed  that  nodes  have  a  signifi- 
cantly larger  percentage  of  narrow  xylem  conduits 
than  internodes.  Similar  'constricted  zones'  were 
found  in  junctions  with  respect  to  two-year-old 
twigs,  where  about  50%  of  the  xylem  conduits 
were  as  narrow  as  20  to  50  microns  in  diameter. 
About  3%  of  xylem  conduits  end  in  the  nodes  and 
1%  in  the  internodes  of  one-year-old  twigs.  About 
11.6%  of  xylem  conduits  end  in  the  junctions  and 
about  a  half  in  two-year-old  internodes.  These  data 


support  the  functional  concept  of  'plant  segmenta- 
tion' into  zones  (internodes)  more  efficient  in  water 
conduction  (i.e.,  with  wider  xylem  conduits  but 
more  vulnerable  to  cavitation)  and  others  (nodes 
and  junctions)  with  opposite  characteristics.  (Au- 
thor's abstract) 
W87-07999 


LEAF  PROPERTIES  RELATED  TO  THE  PHO- 
TOSYNTHETIC  RESPONSE  TO  DROUGHT  I.N 
UPLAND  AND  LOWLAND  RICE  VARIETIES, 

Tohoku    Univ.,    Sendai    (Japan).    Lab.    of   Plant 

Breeding. 

For  primary   bibliographic  entry  see   Field   2D. 

W87-08000 


CHARACTERIZATION  OF  PEACH  ROOTS  IN 
FOX  SAND  AS  INFLUENCED  BY  SPRINKLER 
IRRIGATION  AND  TREE  DENSITY, 

Department  of  Agriculture,  Harrow  (Ontario).  Re- 
search Station. 

For  primary  bibliographic  entry  see  Field  3F. 
W87-08012 


WATER  RELATIONS  AND  WATER  POTEN- 
TIAL MEASUREMENTS  FOR  VEGETATIVE 
POINSETTIA, 

Florida  Univ.,  Gainesville.  Dept.  of  Ornamental 
Horticulture. 

J.  E.  Barrett,  and  T.  A.  Nell. 

Journal  of  the  American  Society  for  Horticultural 
Science  JOSHB5,  Vol.  Ill,  No.  5,  p  773-776,  Sep- 
tember 1986.  4  fig,  1  tab,  20  ref. 

Descriptors:  'Hydrologic  budget,  'Leaves,  'Water 
potential,  'Poinsettia,  'Measuring  instruments, 
•Soil-water-plant  relationships,  'Plant  physiology, 
Horticulture,  Ornamentals,  Stress,  Water  vapor, 
Drought,  Water  stress,  Stomata,  Turgidity,  Tem- 
perature, Correlation  coefficient,  Leaves. 

Pressure  chamber  and  thermocouple  psychrometer 
measurements  of  leaf  water  potentials  were  evalu- 
ated in  vegetative  Euphorbia  pulcherrima.  The 
two  methods  agreed  within  0.2  MPa  between  -0.3 
and  -1.8  MPa  and  were  equal  at  -  1.1  MPa.  Mini- 
mum daily  water  potential  for  nonstressed  plants 
reached  -  0.67  MPa  by  1230  hr.  Abaxial  water 
vapor  conductance  and  water  potential  varied  little 
between  1230  and  1630  hr.  When  drought  was 
imposed,  incipient  stomatal  closure  occurred  at  - 
0.8  MPa  with  full  closure  observed  at  -1.2  MPa. 
Complete  loss  of  turgor  pressure  occurred  at  water 
potentials  between  -1.2  and  -1.4  MPa.  The  linear 
correlation  coefficient  for  conductance  and  leaf-air 
temperature  differential  was  0.96,  with  leaf  and  air 
temperature  equal  when  conductance  was  0.6  cm/ 
s.  Xylem  pressure  potentials  of  upper  leaves  on 
drought-stressed  plants  declined  to  -1.7  MPa  in  8 
days  and  abscission  of  proximal  leaves  began. 
There  was  little  change  in  xylem  pressure  poten- 
tials of  upper  leaves  after  leaf  abscission  began. 
(Author's  abstract) 
W87-08013 


EFFECTS  OF  WATER  STRESS  ON  POLLEN 
OF  PHASEOLUS  VULGARIS  L., 

California  Univ.,  Davis.  Dept.  of  Agronomy  and 
Range  Science. 

X.  Y.  Shen,  and  B.  D.  Webster. 
Journal  of  the  American  Society  for  Horticultural 
Science  JOSHB5,  Vol.  Ill,  No.  5,  p  807-810,  Sep- 
tember 1986.  4  fig,  1  tab,  20  ref. 

Descriptors:  'Water  stress,  'Pollen,  'Beans,  'Soil- 
water-plant  relationships,  'Germination,  'Palynol- 
ogy,  Stress,  Drought  resistance,  Taxonomy,  Plant 
physiology. 

Pollen  of  plants  of  Phaseolus  vulgaris  'Red  Mexi- 
can' is  affected  adversely  by  water  stress.  The 
critical  stress  period  occurs  10-13  days  after  emer- 
gence, during  the  transition  from  the  vegetative  to 
the  reproductive  phase  of  development.  The  transi- 
tion phase  is  characterized  by  the  presence  of  tiny 
green  buds  (>  0.5-2.0  mm  in  length)  bearing  an- 
thers that  contain  tetrads  or  free  microspores. 
Pollen  abortion  of  plants  stressed  during  the  transi- 
tion phase  is  significantly  higher  than  that  of  pollen 


46 


WATER  CYCLE— Field  2 


from  nonstressed  plants  or  from  those  stressed 
during  later  phases  of  reproductive  development. 
The  percentage  of  pollen  germination  and  total 
pollen  production  also  are  reduced  in  transition 
phase-stressed  plants.  Exine  development  is  abnor- 
mal; this  abnormal  development  is  particularly  in- 
teresting because  the  exine  is  regarded  as  so  geneti- 
cally stable  that  it  is  regularly  used  for  species 
identification.  Results  of  these  experiments  raise 
questions  about  the  infallibility  of  identifications, 
since  an  environmental  stress  imposed  at  a  critical 
time  of  gametophytic  development  can  markedly 
alter  exine  patterning.  (Author's  abstract) 
W87-08014 


RESPONSES  TO  SATURATION  DEFICIT  IN  A 
STAND  OF  GROUNDNUT  (ARACHIS  HYPO- 
GAEA  L.):  1.  WATER  USE, 

Nottingham  Univ.  (England).  School  of  Agricul- 
ture. 

L.  P.  Simmonds,  and  C.  K.  Ong. 
Annals  of  Botany  ANBOA4,  Vol.  59,  No.  2,  p  113- 
1 19,  February  1987.  6  fig,  1  tab,  17  ref. 

Descriptors:  'Peanuts,  *Groundnut,  'Saturation 
deficit,  'Plant  water  use,  'Transpiration,  'Soil 
water,  Canopy,  Solar  radiation,  Stomatal  closure, 
Humidity,  Soil  profiles,  Plants. 

Stands  of  groundnut  were  grown  in  computer- 
controlled  glasshouses  on  water  stored  in  an  undis- 
turbed soil  profile.  The  maximum  saturation  vapor 
pressure  deficit  (D)  of  the  air  was  either  1.0,  2.0, 
2.5,  or  3.0  kPa,  and  the  mean  air  temperature  was 
27  C.  Transpiration  (E),  determined  from  the  soil 
water  balance,  was  strongly  dependent  on  D,  be- 
cause D  influenced  both  the  fraction  of  incident 
solar  radiation  intercepted  by  foliage  (f)  and  the 
transpiration  rate  per  unit  f  (E/f).  When  D  exceed- 
ed 2  kPa,  canopy  expansion  was  restricted  and  f 
reduced  during  early  growth,  but  differences  in  f 
diminished  as  the  canopies  closed.  E/f  increased 
with  D,  implying  that  any  restriction  of  transpira- 
tion through  stomatal  closure  at  large  D  was  out- 
weighted  by  a  steeper  humidity  gradient  from  leaf 
to  air.  In  all  treatments  E/f  decreased  as  the  soil 
profile  dried.  Saturation  deficit  per  se  had  little 
influence  on  the  proportional  reduction  in  E/f  with 
time,  even  though  soil  water  deficit  was  consider- 
ably greater  at  large  D.  This  lack  of  response 
occurred  because  plants  compensated  for  the 
greater  evaporative  demand  by  extracting  larger 
amounts  of  water  from  deep  in  the  profile.  (See 
also  W87-08048)  (Author's  abstract) 
W87-08047 


RESPONSES  TO  SATURATION  DEFICIT  IN  A 
STAND  OF  GROUNDNUT  (ARACHIS  HYPO- 
GAEA  L.).  2.  GROWTH  AND  DEVELOPMENT, 

Nottingham  Univ.  (England).  Dept.  of  Mathemat- 
ics. 

C.  K.  Ong,  L.  P.  Simmonds,  and  R.  B.  Matthews. 
Annals  of  Botany  ANBOA4,  Vol.  59,  No.  2,  p  121- 
128,  February  1987.  3  fig,  5  tab,  17  ref. 

Descriptors:  'Groundnut,  'Saturation  deficit, 
•Plant  water  use,  'Peanuts,  'Transpiration,  'Soil 
water,  Irrigation,  Roots,  Leaves,  Productivity,  Soil 
profiles,  Plants. 

Stands  of  groundnut  were  grown  in  four  glas- 
shouses with  the  maximum  saturation  deficit  (D)  of 
the  air  limited  to  1.0,  2.0,  2.5  or  3.0  kPa.  The  soil 
was  near  field  capacity  when  plants  emerged  and 
no  water  was  applied  thereafter.  In  a  fifth  glass- 
house, a  stand  was  grown  at  low  D  on  soil  irrigat- 
ed to  field  capacity  every  few  days.  Developmen- 
tal processes  such  as  timing  of  flowering,  pegging 
and  pod  formation  were  unaffected  by  D,  but  the 
numbers  of  branches,  flowers  and  pegs  were  re- 
duced in  the  drier  treatments.  Measurements 
during  the  first  30  d  showed  that  in  the  drier 
treatments  leaf  growth  was  reduced,  and  the  parti- 
tioning of  dry  matter  into  roots  was  enhanced.  In 
the  unirrigated  stands,  dry  matter  production  in 
shoots  was  reduced  by  40  per  cent  as  the  maximum 
D  increased  from  1.0  to  3.0  kPa.  Growth  was 
affected  through  reductions  both  in  leaf  area  (and 
therefore  light  interception)  and  in  the  productivi- 
ty per  unit  of  light  intercepted.  These  responses  to 
O  and  soil  water  were  linked  to  changes  in  bulk 


water  potential  of  leaves.  Productivity  per  unit  of 
water  transpired  (q)  decreased  with  increasing  D. 
The  product  of  q  and  the  mean  daytime  value  of 
the  difference  in  vapor  pressure  between  leaf  and 
air  was  more  conservative  than  q,  and  ranged  from 
3.1  to  5.6  g  kPa/kg.  (See  also  W87-08047)  (Au- 
thor's abstract) 
W87-08048 


ELEMENTAL  COMPOSITION  OF  JUNCUS 
BULBOSUS  IN  AN  ACIDIFIED  FRESHWATER 
RESERVOIR, 

Turku  Univ.  (Finland).  Dept.  of  Biology.  „ 
For  primary  bibliographic  entry  see  Field~2H 
W87-08106 


EFFECT  OF  AMBIENT  OZONE  POLLUTION 
AND  ACIDIC  RAIN  ON  THE  GROWTH  AND 
CHLOROPHYLL  CONTENT  OF  GREEN  AND 
WHITE  ASH, 

New  Jersey  Agricultural  Experiment  Station,  New 

Brunswick. 

For  primary  bibliographic  entry  see  Field  5C 

W87-08111 


EFFECT  OF  FERTILIZER  ON  THE  GROWTH 
OF  RADISH  PLANTS  EXPOSED  TO  SIMU- 
LATED ACIDIC  RAIN  CONTAINING  DIFFER- 
ENT SULFATE  TO  NITRATE  RATIOS, 

Boyce  Thompson  Inst,  for  Plant  Research,  Ithaca, 

NY. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-08112 


SUMMER  AND  WINTER  RAINFALL  INTER- 
CEPTION IN  AN  OAK  FOREST.  PREDIC- 
TIONS WITH  AN  ANALYTICAL  AND  A  NU- 
MERICAL SIMULATION  MODEL, 

Groningen   Rijksuniversiteit  (Netherlands).   Dept. 

of  Physical  Geography. 

For  primary  bibliographic  entry  see  Field  2B. 

W87-08117 


OSMOTIC  ADJUSTMENT,  INDUCED  BY 
DROUGHT,  IN  SEEDLINGS  OF  THREE  EUCA- 
LYPTUS SPECIES, 

Melbourne  Univ.,  Parkville  (Australia).  Dept.  of 

Botany. 

B.  A.  Myers,  and  T.  F.  Neales. 

Australian  Journal  of  Plant  Physiology  AJPPCH, 

Vol.  13,  No.  5,  p  597-603,  September  1986.  1  fig,  2 

tab,  24  ref. 

Descriptors:  'Plant  water  potential,  'Osmotic  ad- 
justment, 'Drought  effects,  'Seedlings,  'Eucalyp- 
tus, Wilting,  Turgor,  Plant  physiology,  Seasonal 
variation. 

Osmotic  adjustment  was  observed  in  pot-grown 
seedling  of  Eucalyptus  behriana,  E.  microcarpa 
and  E.  polyanthemos  that  had  been  subjected  to 
one  and  two  periods  of  drought.  The  osmotic 
potential  of  sap  expressed  from  rehydrated  leaves 
was  significantly  lower  in  seedlings  which  had 
wilted  twice  (-2.02  +  or  -  0.05  MPa)  compared 
with  those  which  had  wilted  once  (-1.86  +  or  - 
0.05  MPa)  and  those  which  had  been  watered  daily 
(-1.66  +  or  -  0.05  MPa).  After  two  drought  cycles, 
seedlings  began  to  wilt  at  lower  mean  values  of 
plant  water  potential  (-3.51  +  or  -  0.22  MPa)  than 
those  whic  had  not  wilted  previously  (-  3.14  +  or  - 
0.22  MPa).  Thus  drought-induced  osmotic  adjust- 
ment apparently  enhanced  turgor  maintenance. 
The  ratio  of  turgid  weight  to  dry  weight  was 
slightly,  but  significantly,  smaller  in  the  seedlings 
subjected  to  two  drought  cycles  (3.83  +  or  -  0.04 
MPa)  compared  with  those  subjected  to  one 
drought  cycle  (4.05  +  or  -  0.04).  The  osmotic 
adjustment  that  was  induced  by  two  drought 
cycles  in  these  seedlings  was  about  one  third  of  the 
observed  seasonal  osmotic  adjustment  in  mature 
trees  of  E.  behriana  and  E.  microcarpa  in  the  field. 
(Author's  abstract) 
W87-08135 


EFFECTS  OF  ACID  RAIN  ON  PLANT  MICRO- 
BIAL ASSOCIATIONS  IN  CALIFORNIA, 


Water  In  Plants — Group  21 

California  Univ.,  Berkeley.  Dept.  of  Plant  and  Soil 

Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-08217 


THOUSAND  YEARS  OF  DEATH, 

King's  Coll.,  London  (England).  Dept.  of  Biology. 
P.  Moore. 

New  Scientist  NWSCAL,  Vol.   113,  No.   1542,  p 
46-48,  January  1987.  1  fig. 

Descriptors:  'Bogs,  'Peat  bogs,  Wetlands,  Aquatic 
plants,  Mosses,  Peat. 

Peatlands  differ  from  stable  habitats  in  that  they 
are  unbalanced.  Energy  rich  organic  matter  builds 
up  for  thousands  of  years,  accumulating  not  in 
living  plant  tissues  but  in  the  form  of  dead  plant 
litter.  Watei  logged,  anaerobic  conditions  and  cold 
temperatures  prevent  microoranisms  from  decom- 
posing plant  litter  as  fast  as  it  is  produced.  Over 
several  centuries  the  accumulation  of  vegetation 
raises  the  ground  surface  above  the  water  level. 
Raised  bogs  may  be  several  meters  in  height  and  2 
or  more  kilometers  in  diameter.  Compression  and 
sideways  movement  lead  to  a  constant  loss  of 
material.  As  the  bog  rises,  it  becomes  dependent  on 
rainfall  as  its  water  source.  Blanket  bogs  differ  in 
that  they  form  a  uniform  shroud  over  the  land- 
scape, covering  both  hills  and  valleys.  The  entire 
mass  of  a  bog  expands  and  contracts  according  to 
the  degree  it  is  charged  with  water.  Complex 
patterns  of  vegetative  growth  form  interconnect- 
ing systems  of  hummocks  and  ridges,  interspersed 
with  pools.  Water  moves  on  the  surface  in  a  slow 
and  sinous  fashion.  Bogs  have  a  distinctive,  al- 
though not  rich,  flora.  Sphagnum  mosses,  sedges, 
heather,  and  nutrient-seeking  insectivorous  plants 
such  as  sundews  and  pitcher  plants  are  characteris- 
tic. Some  bogs  may  be  anthropogenic  in  that  early 
inhabitants  stripped  away  forests  for  agriculture 
but  subsequent  runoff  and  erosion  producing  silting 
and  flooding,  and  eventually  bog  formation 
(McFarlane-PTT) 
W87-08257 


CANOPY  STRUCTURE  AND  CLOUD  WATER 
DEPOSITION  IN  SUBALPINE  CONIFEROUS 
FORESTS, 

New  York  Botanical  Garden,  Bronx,  NY.  Inst,  of 

Ecosystem  Studies. 

For  primary  bibliographic  entry  see  Field  2B 

W87-08301 


PHENOTYPIC  FLEXIBILITY  OF  CAREX 
FLACCA  SCHREB.:  TOLERANCE  OF  SOIL 
FLOODING  BY  POPULATIONS  FROM  CON- 
TRASTING HABITATS, 

University  Coll.,  Cork  (Ireland).  Dept.  of  Plant 

Science. 

C.  A.  Heathcote,  M.  S.  Davies,  and  J.  R. 

Etherington. 

New  Phytologist  NEPHAV,  Vol.   105,  No    3,  p 

381-391,  March  1987.  3  fig,  3  tab,  43  ref. 

Descriptors:  'Carex,  'Soil  flooding,  'Drainage, 
'Plant  growth,  'Waterlogging,  'Flooding,  'Wet 
soils,  Plants,  Roots,  Nutrients,  Iron,  Manganese, 
Shoots,  Phenotypes. 

Nine  populations  of  Carex  flacca  Schreb.,  collect- 
ed from  sites  which  vary  widely  in  their  liability  to 
soil  flooding,  were  grown  on  an  experimental  soil 
with  free  drainage,  transient  flooding  or  continu- 
ous flooding  for  26  weeks.  Although  the  flooding 
treatments  resulted  in  low  redox  potentials  and 
high  concentrations  of  reduced  iron  and  manga- 
nese in  the  soil,  the  growth  of  C.  flacca  plants  was 
little  affected  by  flooding.  All  populations  grew 
equally  well  on  the  flooded  soils.  All  populations 
produced  adventitious  roots  at  the  soil  surface  in 
the  flooded  treatments;  these  were  absent  from 
plants  grown  on  the  freely  drained  soil.  Flooding 
produced  an  increase  in  the  manganese  concentra- 
tion of  roots  and  shoots  but,  although  the  iron 
content  of  roots  was  markedly  increased  by  flood- 
ing, there  was  no  increased  transport  to  the  shoots. 
In  view  of  the  absence  of  detectable  phenotypic 
differentiation  between  these  populations  from 
widely    contrasting    sites    and    their    unimpaired 
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growth  on  severely  waterlogged  soils,  it  is  argued 
that  C.  flacca  plants  have  a  broad  tolerance  (phen- 
otypic  flexibility)  of  soil  flooding.  This  may  be 
important  in  the  wide  ecological  amplitude  of  this 
species.  (Author's  abstract) 
W87-08326 


WATER  RELATIONS  OF  MYCORRHIZAL 
AND  PHOSPHORUS-FERTILIZED  NON-MY- 
CORRHIZAL  CITRUS  UNDER  DROUGHT 
STRESS,  ,    , 

Agricultural  Research  and  Education  Center,  Lake 
Alfred,  FL. 

J  H  Graham,  J.  P.  Syvertsen,  and  M.  L.  Smith. 
New  Phytologist  NEPHAV,  Vol.   105,  No.  3,  p 
411-419,  March  1987.  2  fig,  2  tab,  28  ref. 

Descriptors:  *Mycorrhiza,  'Drought  stress,  'Plant 
water  relations,  'Phosphorus,  'Fertilizers,  'Citrus, 
Drought  effects,  Seedlings,  Transpiration,  Leaves, 
Water  potentials,  Roots. 

Rootstock  seedlings  of  Carrizo  citrange  (Poncirus 
trifoliata  (L.)  Raf.  x  C.  Sinensis  (L.)  Osbeck)  and 
sour  orange  (Citrus  aurontium  L.)  were  grown  in  a 
sandy  soil  low  in  phosphorus  (P)  and  either  inocu- 
lated with  Glomus  intraradices  Schenck  and  Smith 
(vesicular-arbuscular  mycorrhizal;  VAM)  or  fertil- 
ized with  soluble  P  (non-mycorrhizal;  NM).  Five- 
month-old  VAM  and  NM  seedlings  of  each  root- 
stock  were  comparable  in  size,  P  sufficiency,  and 
relative  growth  rate  whether  they  were  kept  well- 
watered  or  subjected  to  two  drought-stress  cycles 
of  short  duration.  Under  well-watered  conditions, 
whole  plant  transpiration,  leaf  water  status,  and 
root  hydraulic  conductivity  were  similar  for  VAM 
and  NM  plants  of  each  rootstock.  During  drought- 
stress  and  recovery  periods,  VAM  plants  also  had 
very  comparable  whole-plant  transpiration  rates 
and  leaf  water  potentials  to  NM  plants,  but  my- 
corrhiza  reduced  root  hydraulic  conductivity  of 
Carrizo  citrange  and  sour  orange  66  and  49%, 
respectively.  These  data  do  not  support  the  hy- 
pothesis that  mycorrhiza  significantly  enhance 
water  relations  of  citrus  under  the  drought-stress 
conditions  studied.  (Author's  abstract) 
W87-08327 

23.  Erosion  and  Sedimentation 

MATHEMATICAL  SIMULATION  MODEL 
FOR  ENVIRONMENTAL  TRANSPORT  PROC- 
ESSES IN  TIDAL  RIVERS  AND  ESTUARIES, 

GKSS  -  Forschungszentrum  Geesthacht  G.m.b.H, 
Geesthacht-Tesperhude  (Germany,  F.R.).  Inst, 
fuer  Physik. 

J.  Hauser,  D.  Eppel,  M.  Lobmeyr,  and  A.  Muller. 
Available  from  the  National  Technical  Information 
Service,    Springfield,   Virginia,   22161,   as   DE84- 
751505.  Price  codes  A01  in  Microfiche  and  A02  in 
paper  copy.  1983.  9  p.  5  fig,  22  ref. 

Descriptors:  'Simulation  analysis,  'Model  studies, 
•Mathematical  models,  'Tidal  rivers,  'Estuaries, 
'Sediment  transport,  'Path  of  pollutants,  'West 
Germany,  'Weser  River,  Heavy  metals,  Mathe- 
matical equations,  Data  interpretation,  Physical 
properties. 

A  mathematical  model  is  presented  for  numerical 
simulation  of  transient,  two-dimensional  transport 
processes  in  tidal  rivers,  bays  and  estuaries  with 
particular  emphasis  to  suspended  sediment  and 
heavy-metal  transport.  The  numerical  formulation 
employs  the  integral  forms  of  the  conservation 
principles  for  mass,  suspended  sediment,  dissolved 
and  particulate  heavy-metal  concentrations.  The 
solution  area  may  be  multiple-connected  and  is 
spanned  by  variable-sized  discrete  elements  which 
may  have  curved  boundaries  to  exactly  match  the 
boundary  of  the  specified  flow  region.  This  paper 
begins  with  a  detailed  discussion  of  the  difficulties 
encountered  in  the  description  of  suspended  and 
heavy-metal  transport  processes  and  their  subse- 
quent verification  by  field-measured  data.  It  is 
shown  that  at  the  present  state  of  knowledge  a 
completely  verified  sediment  transport  model 
cannot  be-  obtained.  On  one  hand,  there  is  a  lack  of 
data  causing  severe  uncertainties  in  the  parameters 
of  tlw  simulation  equations,  e.g.   the  distribution 


coefficients  describing  the  sediment  heavy-metal 
interactions.  On  the  other  hand  it  is  not  clear 
whether  all  significant  physical  processes  have 
been  incorporated  into  the  model,  i.e.  at  the 
moment  neither  hindered  settling  nor  wave  action 
is  considered.  As  a  result  of  an  application  of  the 
simulation  model  thermal  plume  calculations  in  the 
Lower  Weser  River  and  their  comparisons  with 
field-measured  data  are  presented.  (Lantz-PTT) 
W87-07660 

LAND:  RESOURCE  BASE  AND  INVENTORY, 

Soil  Conservation  Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  7A. 
W87-07682 


FOREST  LAND:  CONSERVATION  NEEDS, 
TECHNOLOGY,  AND  POLICY  ALTERNA- 
TIVES, 

Intermountain  Forest  and  Range  Experiment  Sta- 
tion, Boise,  ID.  Forestry  Sciences  Lab. 
W.  F.  Megahan,  D.  H.  Boelter,  S.  P.  Gessel,  J.  W. 
Hornbeck,  and  J.  R.  Meiman. 
IN:  Soil  and  Water  Resources:  Research  Priorities 
for  the  Nation,  Soil  Science  Society  of  America, 
Inc,  Madison,  Wisconsin,  1981.  p  103-125,  23  ref. 

Descriptors:  'Soil  conservation,  'Forest  manage- 
ment, 'Forest  watersheds,  'Research  priorities, 
'Soil  erosion,  Sedimentation,  Streamflow,  Chemi- 
cal properties,  Fate  of  pollutants,  Logging,  Cutting 
management,  Water  quality,  Pesticides,  Forest  soil, 
Riparian  land,  Ecological  effects,  Productivity. 

Forest  land  makes  up  about  30%  of  the  total  land 
area  in  the  United  States  and  is  the  major  source  of 
the  nation's  water  supplies.  As  the  area  of  forest 
land    is   decreasing,    demands   on   the   remaining 
forest  land  for  timber,  fuel,  waste  disposal,  wildlife, 
recreation,  range,  and  water  and  mineral  resources 
are  increasing.  Most  of  the  soil  losses  on  forested 
lands  are  from  a  relatively  small  percentage  of  the 
area  and  are  caused  by  gullying,  landslides,  and 
stream  channel  erosion.  The  volume  and  timing  of 
streamflow  as  well  as  its  quality  are  especially 
important  in  forest  land  management  because  of 
their  effects  on  fish  and  wildlife  and  on  down- 
stream users.  Forest  productivity  is  closely  linked 
to  erosion  and  sedimentation  processes  and  nutri- 
ent cycling.  Riparian  zones  are  particularly  impor- 
tant because  of  their  high  productivity,  habitat 
value,  and  effects  on  stream  properties.  Soil  and 
water  research  needs  on  forest  land  fall  into  five 
main   areas:   erosion   and   sedimentation,   quantity 
and  timing  of  streamflow,  water  chemistry,  effects 
of  forestry   practices  on  the  riparian   zone,  and 
forest   land   productivity.    Better   techniques   are 
needed  to  predict  the  effects  of  forest  management 
activities  on  erosion  and  sedimentation.  More  fun- 
damental research  on  the  effects  of  forest  manage- 
ment on  water  use  by  plants,  water  pathways  to 
streams,  and  snow  accumulation  and  melt  is  re- 
quired.  The   cycling   of  natural   and   introduced 
chemicals  in  forest  ecosystems  and  their  effects  on 
the  quality  of  lakes  and  streams  should  be  exam- 
ined to  help  select  practices  to  improve  stream 
quality.    Research   is   needed    to   understand    the 
impact  of  forestry  practices  on  water  chemistry, 
temperature,  sedimentation,  and  forest  debris  in  the 
riparian  zone.  Research  needed  to  improve  forest 
land  productivity  involves  site-specific  classifica- 
tion of  productivity  for  all  forest  soils  and  identify- 
ing factors  that  determine,  enhance,  or  reduce  pro- 
ductivity. (See  also  W87-07680)  (Geiger-PTT) 
W87-07686 


GREENLAND  CASE  STUDY:  WATER  SUPPLY, 

Technical   Univ.   of  Denmark,   Lyngby.   Inst,   of 
Hydrodynamics  and  Hydraulic  Engineering. 
For  primary  bibliographic  entry  see  Field  2C. 

W87-07713 


FATE  OF  METALS  IN  THE  SEDIMENTS  OF 
THE  NEW  YORK  BIGHT, 

National  Mariculture  Centre,  Eilat  (Israel). 
For  primary  bibliographic  entry  see  Field  5B. 

W87-07738 


ENERGETICS  OF  DREDGED-MATERIAL  DIS- 
PFRSAL 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07742 


SEDIMENT  BUDGET  NEAR  THE  NEW  YORK 
BIGHT  DUMPSITES:  IMPLICATIONS  FOR 
POLLUTANT  DISPERSAL, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Miami,  FL.  Atlantic  Oceanographic  and  Me- 
teorological Labs. 

D.  J.  P.  Swift,  W.  L.  Stubblefield,  T.  L.  Clarke,  R. 
A.  Young,  and  G.  L.  Freeland. 
IN:  Wastes  in  the  Ocean,  Volume  6:  Nearshore 
Waste  Disposal,  John  Wiley  and  Sons,  New  York, 
New  York.  1985.  p  319-355,  20  fig,  9  tab,  63  ref. 

Descriptors:  'Coastal  waters,  'Sediment  transport, 
'New  York  Bight,  'Waste  disposal,  'Path  of  pol- 
lutants, 'New  Jersey,  Ocean  dumping,  Tidal  cur- 
rents, Estuaries,  Hudson  River,  Wastewater  dispos- 
al, Sludge. 

The  fine-sediment  transport  system  of  the  New 
York  Bight  apex  is  highly  dispersive;  the  residence 
time  of  particles  subject  to  storm  current  and  tidal 
current  transport,  excluding  those  involved  in  the 
high-speed  productivity  cycle,  is  10.6  d.  Transport 
in  the  New  York  Bight  is  tidally  induced  in  estu- 
aries, lagoons,  and  tidal  inletes  but  storm-induced 
on  the  open  shelf.  Intense  winter  storms  can  resu- 
spend  10,000  t/sq  km  of  fine  sediment  over  several 
hours,  and  the  particles  follow  mean  trajectories  of 
tens  of  kilometers  for  several  days  before  settling 
out.  Fine-sediment  transport  may  be  modelled  as  a 
diffusion-advection  system,  in  which  time  and 
space  scales  are  in  the  order  of  tens  of  kilometers 
and  hundreds  of  years.  Three  important  pathways 
of  the  sediment  transport  system  are  the  southwest- 
erly directed  along-shelf  flux,  conservatively  esti- 
mated at  1,000,000  t/yr;  the  Hudson  River  input  of 
1,000,000  t/yr;  and  the  portion  of  dumped  material 
that  escapes  burial  and  joins  the  transport  system 
(300,000  t/yr).  The  productivity  cycle  (14,000,000 
t/yr)  from  living  organisms  to  organic  matter  and 
back  overwhelms  most  other  pathways.  Marshes, 
estuaries,  and  lagoons  in  the  bight  apex  are  impor- 
tant sinks  (estimated  to  receive  2,400,000  t/yr  of 
fine  sediment).  Coprostanol  ratios  reveal  signifi- 
cant sewage  sludge  contamination  of  lagoons  and 
estuaries,  although  the  point  of  entry  of  the  sewage 
cannot  be  established.  At  least  1,000,000  t  of  fine 
sediment  escapes  south  along  the  New  Jersey  coast 
each  year.  Other  sinks  for  suspended  fine  sediment 
include  the  Christiaensen  Basin,  where  ocean 
dumping  occurs  (2,300,000  t/yr),  and  the  floor  of 
the  adjacent  shelf  valley.  Depositional  rates  away 
from  the  dumpsites  are  lower  (<  100,000  t/yr),  but 
the  sediments  reveal  elevated  coprostanol  and 
trace  metal  values.  (See  also  W87-07729)  (Author's 
abstract) 
W87-07743 


HIGH-ENERGY  NEARSHORE  PROCESSES, 

Oregon  State  Univ.,  Corvallis. 
R.  A.  Holman,  and  A.  H.  Sallenger. 
Eos  EOSTA,  Vol.  67,  No.  49,  p  1369-1371,  De- 
cember 1986.  4  fig,  20  ref.  ONR  Contract  N00014- 
84-0218. 

Descriptors:  'Hydrodynamics,  'Seashores,  'Beach 
erosion,  'Nearshore  processes,  Waves. 

Major  storm  events  dominate  the  episodic  erosion 
history  of  an  area.  Actual  erosion  is  not  directly 
related  to  large  storm  waves,  but  to  infragravity 
waves  that  pass  the  information  of  the  storm  to  the 
inner  surf  zone  and  shoreline.  The  process  of  wave 
breaking  severely  limits  the  height  of  incident  (off- 
shore) waves  in  the  inner  surf  zone  so  that  the 
main  effect  of  increasing  offshore  wave  height  is 
simply  to  increase  the  width  of  the  surf  zone.  For 
typical  steep  beach  conditions  the  maximum  runup 
height  at  incident  frequencies  would  be  approxi- 
mately 1  m;  for  beaches  of  low  slope,  10  cm  would 
be  more  typical.  The  nearshore  region  can  be 
though  of  as  a  natural  waveguide,  an  approach  that 
points  out  the  analogies  between  nearshore  flows 
and   many   other   geophysical   waves.   When  the 
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nearshore  acts  as  a  waveguide,  it  can  produce  both 
trapped  and  leaky  wave  motions.  The  trapped 
waves,  called  edge  waves,  are  analogous  to  other 
waveguide  motions,  including  coastal-trapped 
waves  on  the  continental  shelf  and  surface  seismic 
waves  in  the  lithosphere.  Proving  the  existence  of 
edgewaves  on  natural  beaches  has  been  difficult. 
Nearshore  processes  present  difficult  sampling 
problems.  A  few  successful  approaches  are  de- 
scribed. One  technique,  particularly  suitable  to 
analysis  of  edge  waves  with  their  potentially  large 
longshore  length  scales,  is  time-lapse  photography. 
Video  images  can  be  processed  with  an  automatic 
real-time  digital  imaging  package.  (McFarlane- 
PTT) 
W87-07804 


EFFECTS  OF  RESIDUE  HARVESTING  ON 
WATER  RUNOFF,  SOIL  EROSION,  AND  NU- 
TRIENT LOSS, 

Agricultural  Research  Service,  Morris,  MN.  North 
Central  Soil  Conservation  Research  Center. 
For  primary  bibliographic  entry  see  Field  4C. 
W87-07821 


RELATION   OF  LAKE   BED   LEAKANCE   TO 
GEOLOGICAL  PROPERTIES, 

Wisconsin  Univ. -Milwaukee.  Dept.  of  Geological 

Sciences. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-07847 


CONCENTRATION  OF  VERY  FINE  SILTS  IN 
A  STEADY  VORTEX, 

Colorado  State  Univ.,  Fort  Collins. 

P.  Y.  Mien. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  24, 

No.  4,  p  255-264,  1986.  5  fig,  1 1  ref. 

Descriptors:  *Hydrodynamics,  *Sediment  trans- 
port, 'Silt,  *Sediments,  *Vortices,  Theoretical 
analysis,  Mathematical  equations,  Mathematical 
studies,  Suspended  sediments,  Density,  Fluctua- 
tions, Equilibrium,  Rankine  vortices,  Experimental 
data,  Sediment  concentration. 

The  presence  of  fine  sediment  particles  in  a  steady 
horizontal  vortex  is  examined  theoretically  and 
experimentally.  Starting  from  an  homogeneous 
mixture,  particles  denser  than  the  surrounding  fluid 
ire  moved  outside  the  vortex  core  by  centrifugal 
action.  As  sediment  concentration  gradient  gradu- 
»lly  builds  up  across  the  vortex,  a  diffusive  flux 
apposite  to  the  centrifugal  flux  is  induced.  Equilib- 
rium is  reached  when  the  two  fluxes  are  equal. 
Theoretical  relationships  describing  the  suspended 
sediment  concentration  profiles  in  a  steady  Ran- 
tine  vortex  are  verified  with  experimental  data. 
Author's  abstract) 
SV87-07863 


upstream  boundary  layer  is  concentrated.  Informa- 
tion from  observation  of  flow  patterns  using  dye 
tracers  was  used  to  describe  these  vortical  struc- 
tures. The  literature  was  reviewed  to  search  for 
theoretical  and  experimental  results  of  similar  flow 
situations,  which  can  provide  the  essential  con- 
cepts. (Author's  abstract) 
W87-07865 


tELOCLTY    DISTRIBUTION    IN    ALLUVIAL 
CHANNEL  FLOW, 

ICamataka   Regional   Engineering   Coll.,   Suratkal 

India). 

For  primary  bibliographic  entry  see  Field  2E. 

W87-07864 


tORTEX  FORMATION  IN  THE  MIXING 
LAYER  BEHIND  DUNES, 

Eidgenoessische  Technische  Hochschule,   Zurich 

Switzerland).  Inst,  fuer  Hydromechanik  und  Was- 

erwirtschaft. 

V  Muller,  and  A.  Gyr. 

lournal  of  Hydraulic  Research  JHYRAF,  Vol.  24, 

■to.  4,  p  359-375,    1986.    19  fig,    1   tab,   32  ref. 

descriptors:  'Hydrodynamics,  *Vortices,  *Dunes, 
Flow,  'Sediment  transport,  'Sediments,  Mathe- 
natical  equations,  Mathematical  studies,  Flow 
:haracteristics,  Boundary  layers,  Mixing  layers. 

Flow  processes  in  the  mixing  layer  behind  dunes 
wovide  feedback  between  flow,  sediment  transport 
ind  the  bed  forms.  This  is  assumed  to  be  responsi- 
ve for  the  development  and  persistence  of  dunes. 
va  attempt  is  made  to  classify  these  flow  processes 
n  terms  of  coherent  structures  the  vorticity  of  the 
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cohesive  sediments  in  these  treatments  were  46% 
lower  in  the  cores  with  high  densities  of  macro- 
fauna  than  in  those  with  low  densities.  The  impli- 
cation is  that  biotically  mediated  sedimentological 
changes  around  D.  cuprea  tubes,  rather  than  alter- 
ations of  near-bed  flow  by  the  tubes,  are  responsi- 
ble for  lowering  erosion  thresholds  in  this  system. 
(Author's  abstract) 
W87-07949 


RESPONSE  OF  STREAM  BENTHOS  AND 
DRIFT  TO  FINE  SEDIMENT  DEPOSITION 
VERSUS  TRANSPORT, 

Calgary  Univ.  (Alberta).  Aquatic  Ecology  Section. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-07899 


EROSION  CONTROL  IMPROVES  COMMUNI- 
TY WATER  SUPPLY, 

Taranto,  Stanton  and  Tagge,  Fort  Collins,  CO 
B.  D.  Richter. 

Public  Works  PUWOAH,  Vol.  118,  No.  1,  p  80, 
114,  January  1987. 

Descriptors:  'Water  supply,  'Domestic  water, 
'Erosion  control,  'Water  quality  management, 
'Project  planning,  Planning,  Engineering,  Con- 
struction, Inspection,  Legal  aspects,  Permits, 
Water  policy. 

The  Castle  Pines  and  Castle  Pines  North  Metro- 
politan districts  of  Denver,  CO  have  developed  a 
comprehensive  erosion  control  program  for  their 
communities,  which  is  expected  to  reduce  erosion 
and  sedimentation  rates  during  construction  activi- 
ties by  as  much  as  90%.  These  districts  comprise 
an  area  of  about  4,000  acres  south  of  the  city. 
Enforcement  of  these  criteria  is  expected  to  result 
in  net  maintenance  cost  savings  of  $2,000  to  $6,000 
per  acre  per  year  of  construction  activity.  Enforce- 
ment strategy  is  based  on  a  five-point  approach, 
including  plan  reviews,  construction  inspections, 
assessment  of  fines  for  non-compliance,  and  re- 
quirements for  obtaining  a  grading  permit  and  sub- 
mitting a  completion  bond.  Details  of  the  program 
are  discussed.  (Doria-PTT) 
W87-07929 


DECOMPOSITION  OF  14CLABELED  ORGAN- 
IC  SUBSTANCES   IN   MARINE   SEDIMENTS, 

Alaska  Univ.,  Fairbanks.  Inst,  of  Marine  Science. 
For  primary  bibliographic  entry  see  Field  2K. 
W87-07948 


SEDIMENT  STABILITY  AROUND  ANIMAL 
TUBES:  THE  ROLES  OF  HYDRODYNAMIC 
PROCESSES  AND  BIOTIC  ACTTvTrY, 

South  Carolina  Univ.,  Columbia.  Dept.  of  Biology. 
M.  W.  Luckenbach. 

Limnology  and  Oceanography  LIOCAH,  Vol.  31, 
No.  4,  p  779-787,  July  1986.  3  fig,  2  tab,  31  ref. 

Descriptors:  'Marine  sediments,  'Polychaetes, 
'Hydrodynamics,  'Biological  properties,  'Entrap- 
ment, 'Marine  environment,  'Sedimentology, 
Sediments,  Aquatic  animals,  Marine  animals,  An- 
nelids, Water  properties,  Density,  Population  den- 
sity, Cores,  Environment,  Erosion,  Sedimentation, 
Sedimentation  rates,  Flow  characteristics,  Species 
composition. 

Experiments  on  the  entrainment  of  surface  sedi- 
ments around  polychaete  tubes  at  natural  and  ma- 
nipulated densities  were  conducted  in  a  recirculat- 
ing seawater  flume.  Intact  cores  with  either  0  or  8 
Diopatra  cuprea  tubes  per  0.01  sq  m  plus  associat- 
ed assemblages  were  collected  in  the  field.  Sedi- 
ments which  contained  D.  cuprea  tubes  had  natu- 
ral macrofaunal  densities  >  five  times  those  of 
sediments  without  tubes.  To  distinguish  between 
organism-induced  sediment  effects  and  the  hydro- 
dynamic  effects  of  tubes  on  the  critical  entrainment 
velocities  of  these  sediments,  experiments  were 
conducted  using  cores  with  eight  tubes  per  0.01  sq 
m  (tubes  and  high  macrofaunal  density),  similar 
cores  with  tubes  removed  (no  tubes  and  high  ma- 
crofaunal density),  cores  with  eight  tubes  added 
(tubes  and  low  macrofaunal  density),  and  cores 
without  tubes  (no  tubes  and  low  macrofaunal  den- 
sity).  Critical   entrainment   velocities   for   natural 


ASBESTOS  FIBERS  AND  TRACE  METALS  IN 
THE  BLOOD  OF  CATTLE  GRAZING  IN 
FIELDS  INUNDATED  BY  ASBESTOS-RICH 
SEDIMENTS, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Soil 

Science. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07987 


TURBIDITY  CURRENTS  AND  SUBMARINE 
CHANNEL  FORMATION  IN  RUPERT  INLET, 
BRITISH  COLUMBIA:  1.  SURGE  OBSERVA- 
TIONS, 

Memorial    Univ.    of   Newfoundland,    St.    John's. 

Dept.  of  Physics. 

A.  E.  Hay. 

Journal  of  Geophysical  Research  (C)  JGRCEY, 

Vol.  92,  No.  3,  p  2875-2881,  March  1987.  6  fig,  22 

ref.  NSERC  (Canada)  Grants  A8446  and  G0208. 

Descriptors:  'Sediment  transport,  'Turbidity  cur- 
rents, 'Density  currents,  'Submarine  canyons, 
'Turbidity,  'Hydrodynamics,  'Submarine  chan- 
nels, 'Rupert  Inlet,  'Currents,  'Acoustic  backscat- 
ter,  'Mine  wastes,  Discharge,  Density,  Flow, 
Surges,  Estimating,  Waves,  Velocity. 

Acoustic  backscatter  images  obtained  at  107  and 
200  kHz  of  surge-type  turbidity  currents  resulting 
from  mine  tailing  discharge  are  presented.  Excess 
densities  in  the  head  of  the  order  of  100  kg/cu  m 
are  estimated  from  differences  in  acoustic  backscat- 
ter intensity  and  in  the  amplitude  of  the  bottom- 
reflected  signal.  These  excess  densities  are  compa- 
rable to  estimates  based  on  surge  height  and  speed, 
the  speed  being  determined  by  assuming  a  univer- 
sal head  shape.  Unlike  gravity  current  surges  from 
an  impulsively  started  steady  source,  the  surge- 
type  turbidity  flows  consist  of  a  high  concentration 
slug  of  short  duration  followed  by  a  longer-lived 
wake  in  which  sediment  concentrations  are  lower 
by  2-3  orders  of  magnitude.  The  profile  of  the  high 
concentration  slug  resembles  those  for  density 
slugs  on  small  bottom  slopes  obtained  in  laboratory 
experiments.  Discrete  scatterers,  probably  fish,  are 
observed  to  avoid  the  surges.  (See  also  W87-08092) 
(Author's  abstract) 
W87-08091 


SEDIMENT  REMOVAL, 

Pacific  Northwest  Environmental  Research  Lab., 
Corvallis,  OR. 
S.  A.  Peterson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia  22161,  as  PB84- 
236397.  Price  codes:  A07  in  paper  copy,  A01  in 
microfiche.  EPA  Report  No.  EPA-6O0/D-84-207, 
August  1984.  140  p,  23  fig,  8  tab,  97  ref. 

Descriptors:  'Sediment  control,  'Sediment  remov- 
al, 'Lake  sediments,  'Lake  management,  Dredg- 
ing, Cost  analysis,  Sedimentation,  Sediment  trans- 
port. 

When  properly  conducted,  sediment  removal  is  an 
effective  lake  management  technique.  This  report 
describes:  (1)  purposes  of  sediment  removal;  (2) 
environmental  concerns;  (3)  appropriate  depth  of 
sediment  removal;  (4)  sediment  removal  tech- 
niques; (5)  suitable  lake  conditions;  (6)  dredge  se- 
lection and  disposal  area  design;  (7)  exemplary  case 
histories;  and  (8)  costs.  There  are  four  major  rea- 
sons for  sediment  removal  from  a  lake:  deepening, 
limitation  of  nutrient  recycling,  reduction  of  ma- 
crophyte  nuisances,  and  the  removal  of  sedimented 
toxic  substances.  Environmental  concerns  associat- 
ed with  lake  sediment  removal  appear  to  be  less 
negative  than  might  be  expected.  Another  poten- 
tial impact  is  the  effect  dredged  material  has  on  the 
area  where  it  is  disposed.  There  is  little  doubt  that 
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dredging  can  be  a  successful  lake  restoration  tech- 
nique if  there  is  a  thorough  pre-implementation 
evaluation  of  the  lake  setting,  if  proper  equipment 
is  selected,  if  the  disposal  areas  are  designed  for 
end  of  treatment  effectiveness  and  if  the  dredging 
is  conducted  by  conscientious  and  competent  oper- 
ators Successful  examples  of  both  surface  sediment 
skimming  and  deep  (6  to  8  m)  dredging  can  be 
cited.  Thorough  pre-implementation  evaluation  is 
the  most  important  aspect  of  the  project.  (Author's 
abstract) 
W87-08226 

ACOP  CANALS  EQUILIBRIUM  DATA: 
VOLUME  IX  -  PART  I:  COMBINED  1979-1980 
DATA,  ,  .  _  „ 

George    Washington    Univ.,    Washington,    DC. 

Dept.   of  Civil,   Mechanical,   and  Environmental 

Engineering. 

For  primary  bibliographic  entry  see  hield  It.. 

W87-08229 

ACOP  CANALS  EQUILIBRIUM  DATA: 
VOLUME  IX  -  PART  II:  COMBINED  1979-1980 
DATA 

George    Washington    Univ.,    Washington,    DC. 

Dept.   of  Civil,   Mechanical,   and   Environmental 

Engineering. 

For  primary  bibliographic  entry  see  Held  ZK.. 

W87-08230 


ACOP  CANALS  EQUILIBRIUM  DATA: 
VOLUME  IX  -  PART  III:  COMBINED  1979-1980 
DATA,  , .  _  _ 

George    Washington    Univ.,    Washington,    DC. 

Dept.  of  Civil,   Mechanical,  and  Environmental 

Engineering. 

For  primary  bibliographic  entry  see  Field  2b. 

W87-08231 

BEDFORM-GENERATED  CONVECTIVE 

TRANSPORT  IN  BOTTOM  SEDIMENT, 

Louisiana  State  Univ.,  Baton  Rouge.  Hazardous 

Waste  Research  Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08254 


ANDEKALELA  WATER  INTAKE  CHARAC- 
TERISTICS FOR  EXCLUDING  SEDIMENTS 
(CARACTERISTIQUES  DE  LA  PRISE  D'EAU  A 
ANDEKALELA  POUR  L'EXCLUSION  DES 
SEDIMENTS), 

La  Salle  Ltd.  (Quebec).  Lab.  d'Hydrauhque. 
For  primary  bibliographic  entry  see  Field  8A. 
W87-08279 


USER'S  MANUAL  FOR  THE  INSTREAM  SEDI- 
MENT-CONTAMINANT TRANSPORT  MODEL 
SERATRA 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-08364 


deposits  in  the  Toutle  River  drainage.  This  deposit 
extended  down  the  upper  reach  of  the  river  for  a 
distance  of  17  river  miles.  Mudflows  that  followed 
the  eruption  carried  material  which  deposited  in 
the  Toutle,  Cowlitz  and  Columbia  Rivers.  Ap- 
proximately 50  million  cu  yds  of  sediment  was 
deposited  into  21  miles  of  the  Cowlitz  River,  and 
approximately  45  million  cu  yds  in  the  Columbia 
River  near  the  mouth  of  the  Cowlitz  River.  Clean- 
up operations  of  these  areas  are  discussed.  (See  also 
W87-08365)  (Halterman-PTT) 
W87-08387 

TREND  DETERMINATION  OF  POLLUTION 
LOAD  AT  DIFFERENT  DISCHARGES  BY  THE 
EXAMPLE  OF  HEAVY  METAL  CONCENTRA- 
TIONS IN  SUSPENDED  SEDIMENTS  (TREN- 
DERMITTLUNG  BEI  UNTERSCHIEDLICHEN 
ABFLUESSEN  AM  BEISPIEL  DER  SCHWER- 
METALLGEHALTE  VON  SCHWEBSTOFFEN), 
Bundesanstalt  fuer  Gewaesserkunde,  Koblenz 
(Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  5B. 
W87-08525 

RELEVANCE  OF  CONTAMINATED  SEDI- 
MENT STUDIES  IN  THE  GREAT  LAKES  TO 
POLLUTION  ASSESSMENT  AND  CONTROL 
IN  THE  MEDITERRANEAN  SEA, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  5G. 
W87-08569 


MOUNT  ST.  HELENS  RECOVERY  OPER- 
ATIONS, 

Army  Engineer  District,  Portland,  OR. 
R.  E.  Willis. 

IN:  Proceedings  of  a  Seminar  on  Attaining  Water 
Quality  Goals  through  Water  Management  Proce- 
dures, February  17-18,  1982,  Dallas,  Texas,  p  208- 
217,  6  fig. 

Descriptors:  'Mudflows,  *Mud,  'Dredging,  'Vol- 
canoes, Rivers,  River  basins,  Watersheds,  Mt.  St. 
Helens,  Columbia  River,  Toutle  River,  Cowlitz 
River. 

The  emergency  situation  that  existed  and  the  re- 
covery measures  implemented  by  the  Portland  Dis- 
trict of  the  Corps  of  Engineers  following  the  erup- 
tion of  Mt.  St.  Helens  is  described.  The  eruption  on 
May  18,  1980  is  outlined  and  the  initial  damage  to 
the  surrounding  area  is  detailed.  The  blast  and 
resultant  mudflows  seriously  impacted  the  river 
basins  of  the  Toutle,  Cowlitz,  and  Columbia 
Rivers.  The  debris  and  mud  avalanche  left  massive 


2K.  Chemical  Processes 

INVESTIGATION  OF  A  CHEMILUMINES- 
CENT  SYSTEM  FOR  THE  DETERMINATION 
OF  AMMONIA  BY  FLOW-INJECTION  ANAL- 
YSIS, 

Michigan    State   Univ.,    East   Lansing.    Dept.    of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-07619 

SPECIATION  OF  MANGANESE  IN  FRESH 
WATER  - 1:  USE  OF  EPR  STUDIES, 

Queensland  Univ.,  Brisbane  (Australia).  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-07625 

EXTRACTION    AND    PRECONCENTRATION 
OF    SELENIUM    FROM    AQUEOUS    SOLU- 
TIONS    AND     ITS     DETERMINATION     IN 
WATER  AND  HAIR  SAMPLES  BY  ATOMIC- 
ABSORPTION  SPECTROPHOTOMETRY, 
King   Abdulaziz   Univ.,   Jeddah   (Saudi   Arabia). 
Dept.  of  Chemical  Engineering. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-07626 

GEOHYDROLOGY  AND  HYDROCHEMISTRY 
OF  AQUIFERS  IN  CRETACEOUS  ROCKS, 
MINNESOTA, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-07759 


AVAILABILITY  AND  QUALITY  OF  WATER 
FROM  THE  DAKOTA  AQUIFER,  NORTH- 
WEST IOWA, 

For  primary  bibliographic  entry  see  Field  2F. 

W87-07763 

EVOLUTION  OF  FORMATION  FLUIDS  IN 
THE  'J'  SANDSTONE,  DENVER  BASIN,  COLO- 
RADO, 

Exxon  Co.  USA,  Houston,  TX.  East  Central  Ex- 

poration  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-07767 


HYDROCHEMISTRY  OF  LOWER  CRETA- 
CEOUS SANDSTONE  AQUIFERS,  NORTHERN 
GREAT  PLAINS, 

Geological  Survey,  Rapid  City,  SD.   Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  2F. 

W87-07778 

HYDROGEOLOGY  AND  DEVELOPMENT  OF 
THE    DAKOTA    AQUIFER    IN    SOUTHWEST 

KANSAS, 

Southwest  Kansas  Groundwater  Management  Dis-     | 

trict  No.  3,  Garden  City. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-07779 

DAKOTA  AQUIFERS  IN  EASTERN  NEBRAS- 
KA, ASPECTS  OF  WATER  QUALITY  AND 
USE, 

Nebraska     Univ.,     Lincoln.     Conservation     and     | 

Survey  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-07780 

GEOHYDROLOGY  AND  HYDROCHEMISTRY 

OF     THE     DAKOTA     AQUIFER,     CENTRAL 

UNITED  STATES, 

Geological    Survey,   Lawrence,    KS.    Water   Re-    . 

sources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-07781 

GAS  CHROMATOGRAPHIC  MEASUREMENT 
OF  NITROGEN  REMOVAL  ACTIVITY  BELOW 
THE  MARSHY  SOILS  IN  THE  FEDERAL  RE- 
PUBLIC OF  GERMANY  THROUGH  A  DRAIN- 
AGE TUBE  (MESSUNG  DER  DENITRIFIKA- 
TIONS-AKTIVITAT  VON  DRAINIERTEN  NIE- 
DERMOORBODEN  DER  DDR  MIT  HIXFE 
DER  GASCHROMATOGRAPHTE), 
Institute  fuer  Duengungsforschung  Leipzig-Pots- 
dam, Leipzig  (German  D.R.). 
For  primary  bibliographic  entry  see  Field  2G. 
W87-07797 

ENVIRONMENTALLY  SIGNIFICANT  PHOTO- 
CHEMISTRY OF  CHLORINATED  BENZENES 
AND  THEIR  DERIVATIVES  IN  AQUATIC  SYS- 
TEMS, „  . 

Manitoba   Univ.,    Winnipeg.    Pesticide    Research 

Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07807 

EFFECT  OF  AMBIENT  OXYGEN  CONCEN- 
TRATION ON  MEASUREMENTS  OF  SEDI- 
MENT OXYGEN  CONSUMPTION, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 

Ogy. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-07872 

■ 
SEDIMENT  DIATOM  AND  METAL  STRATIG- 
RAPHY FROM  ROCKY  MOUNTAIN  LAKES 
WITH    SPECIAL    REFERENCE    TO    ATMOS- 
PHERIC DEPOSITION, 

Colorado  State  Univ.,  Fort  Collins.  Natural  Re- 
sources Ecology  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-07873 

INFLUENCE  OF  WATER  HARDNESS^  PH 
AND  ALKALINITY  ON  THE  MECHANISMS 
OF  COPPER  TOXICITY  IN  JUVENILE  RAIN- 
BOW TROUT,  SALMO  GAIRDNERI, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  oi  Bi- 
ology. ,„ 
For  primary  bibliographic  entry  see  Field  3C. 

W87-07879 


LOSS  OF  LAMPRICIDES   BY   ADSORPTION, 
ON  BOTTOM  SEDIMENTS, 

National  Fishery  Research  Lab.,  La  Crosse,  Wl. 
For  primary  bibliographic  entry  see  Field  81. 
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^87-07882 


[MPLE  METHOD  OF  MEASURING  SESTON 
ESPIRATION  IN  OLIGOTROPHY  LAKES, 

IcGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 

■ 

or  primary  bibliographic  entry  see  Field  2H. 

'87-07887 


APID  METHOD  FOR  ESTIMATING 
EIGHTED  SOIL  SALINITY  FROM  APPAR- 
ST  SOIL  ELECTRICAL  CONDUCTIVITY 
EASURED  WITH  AN  ABOVEGROUND 
LECTROMAGNETIC  INDUCTION  METER, 
issouri  Univ. -Columbia.  Dept.  of  Agronomy. 
)r  primary  bibliographic  entry  see  Field  2G. 
87-07912 


D.MPARISON  OF  MECHANISMS  ENHANC- 
iG  BIODEGRADABILITY  OF  REFRACTORY 
UCE  WATER  CONSTLTUENTS, 

jnstanz   Univ.    (Germany,   F.R.).    Limnological 

St. 

|  primary  bibliographic  entry  see  Field  2H. 
87-07947 


^COMPOSITION  OF  14CLABELED  ORGAN- 
SUBSTANCES   IN   MARINE   SEDIMENTS, 

asks  Univ.,  Fairbanks.  Inst,  of  Marine  Science. 
M.  Henrichs,  and  A.  P.  Doyle, 
mnology  and  Oceanography  LIOCAH,  Vol.  31, 
).  4,  p  765-778,  July  1986.  5  fig,  5  tab,  40  ref. 
iF  Grants  OCE  82-14537  and  OCE  84-15557. 

scriptors:  'Decomposition,  'Organic  com- 
unds,  'Marine  sediments,  'Marine  environment, 
arbon  radioisotopes,  'Chemical  properties,  *Iso- 
)ic  tracers,  Sediments,  Organic  carbon,  Organic 
tier,  Particulate  matter,  Pore  water,  Simulation, 
erfaces,  Sediment-water  interfaces,  Diatoms, 
rysophyta,  Algae,  Marine  algae,  Polymers, 
>del  studies,  Accumulation,  Chemical  reactions, 
emical  reduction,  Tracers,  Nitrates,  Sulfates, 
vironment. 

e  depth  variation  of  total  organic  carbon 
XT),  organic  matter  composition,  and  porewater 
nposition  in  marine  sediments  suggests  that  dif- 
ent  components  of  the  organic  matter  undergo 
imposition  at  widely  different  rates.  The  de- 
nposition  of  14C-labeIed  organic  substances  was 
lowed  in  sediment  microcosms  in  the  laborato- 
The  substances  used  were  chosen  to  simulate  a 
tion  of  material  settling  to  the  sediment-water 
:rface  (a  marine  diatom)  or  hypothesized  com- 
lents  of  refractory  sediment  organic  matter  (me- 
oidins  and  a  bacterial  polymer).  The  micro- 
ins  were  found  to  be  good  models  of  the  sedi- 
nt-water  interface  in  terms  of  how  well  they 
nicked  sediment  decomposition  rates  and  prec- 
is. The  decomposition  of  the  labeled  material 
I  the  natural  sediment  TOC  were  monitored 
*  one  month:  the  water  overlying  the  sediment 
lained  toxic,  and  net  consumption  of  nitrate  was 
ill.  There  was  no  detectable  sulfate  reduction. 
:  algae  and  the  bacterial  polymer  were  decom- 
ed  on  average  nine  times  faster  than  the  melan- 
ms  and  90  times  faster  than  the  natural  sediment 
C.  The  soluble  fraction  of  the  algae  was  decom- 
ed  more  rapidly  than  the  particulate  material, 
ithor's  abstract) 
7-07948 


1ULTANEOUS  PHOTOREDUCTION  AND 
CROBIAL  OXIDATION  OF  HtON  IN  A 
*EAM  IN  THE  NEW  JERSEY  PINELANDS, 

gers  -  The  State  Univ.,  New  Brunswick,  NJ. 
'■  of  Pinelands  Research, 
primary  bibliographic  entry  see  Field  2E 
7-07953 


OF  ESTUARINE  WATERS, 

ienstiel  School  of  Marine  and  Atmospheric  Sci- 
e,  Miami,  FL. 
|  Millero. 

uiology  and  Oceanography  LIOCAH,  Vol  31 
4,  p  839-847,  July  1986.  4  fig,  7  tab,  28  ref! 


Descriptors:  'Estuaries,  'Analytical  methods, 
'Hydrogen  ion  concentration,  'Estuarine  environ- 
ment, 'Chemical  properties,  'Salinity,  'Seawater, 
Environment,  Kinetics,  Acidity,  Temperature, 
Water  temperature. 

The  emf  measurements  for  TRIS  buffer  in  sea- 
water  have  been  used  to  define  buffer  solutions 
that  can  be  used  to  determine  the  pH  on  a  free  or 
total  proton  scale  for  estuarine  waters.  The  pH  is 
related  to  the  stoichiometric  dissociation  constant 
(K*)  of  TRISH(  +  ),  the  concentration  of  buffer 
(mTRIS),  and  salinity  (S)  by  pH  =  pK*  +  (aS  + 
b.S  squared)mTRIS  where  a  =  -  0.0000973  and  b 
=  0.00006988.  The  values  of  pK*  were  fit  to 
equations  of  the  form  pK*  =  A/T  +  B  +  C  log  T 
where  A,  B,  and  C  are  functions  of  salinity  and  T 
is  the  absolute  temperature.  An  electrode  system 
with  liquid  junction  was  used  to  measure  these 
buffers  to  compare  the  various  pH  scales.  The 
results  are  tabulated  and  can  be  used  to  examine 
the  use  of  a  buffer  at  fixed  salinity  to  study  an 
entire  estuarine  system.  It  is  concluded  that  for 
salinities  between  40  and  5  any  buffer  at  a  fixed 
salinity  can  be  used  (the  best  being  S  =  15).  At 
salinities  below  5.0,  a  series  of  dilute  buffers  should 
be  used  for  accurate  work  to  account  for  the  large 
changes  due  to  variations  in  activity  coefficient 
and  liquid  junctions.  (Author's  abstract) 
W87-07954 


FERROUS  IRON  AND  PHOTOTROPHY  AS 
ALTERNATIVE  SINKS  FOR  SULPHIDE  IN 
THE  ANOXIC  HYPOLIMNIA  OF  TWO  ADJA- 
CENT LAKES, 

Freshwater     Biological     Association,     Ambleside 

(England). 

For  primary  bibliographic  entry  see  Field  2H 

W87-07962 


STABILITY  SPECTRA  FOR  THE  DESCRIP- 
TION OF  COPPER-HUMIC  COMPLEXES:  A 
FLUORESCENCE  QUENCH  STUDY, 

Technische  Univ.,  Munich  (Germany,  F.R.).  Inst, 
fuer  Wasserchemie   und   Chemische   Balneologie. 
For  primary  bibliographic  entry  see  Field  5A 
W87-07985 


FLOW-INJECTION  SPECTROPHOTOMETRIC 
DETERMINATION  OF  ALUMINIUM  IN 
WATER  WITH  PYROCATECHOL  VIOLET, 

Norsk  Inst,  for  Skogforskning,  Aas. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-08017 


DETERMINATION  OF  TRACE  METALS  IN 
SEDIMENT  STANDARD  REFERENCE  MATE- 
RIALS BY  GRAPHITE-FURNACE  ATOMIC 
ABSORPTION  SPECTROMETRY  WITH  A 
STABILIZED  TEMPERATURE  PLATFORM, 
Ente  Nazionale  per  l'Energie,  Piacenza  (Italy). 
Lab.  Centrale. 

M.  Bettinelli,  N.  Pastorelli,  and  U.  Baroni. 
Analytica  Chimica  Acta  ACACAM,  Vol.   185,  p 
109-117,  July  1986.  5  tab,  23  ref. 

Descriptors:  'Analytical  methods,  'Trace  metals, 
'Sediments,  'Atomic  absorption  spectroscopy, 
'Chemical  analysis,  Pollutant  identification,  Spec- 
troscopy, Arsenic,  Beryllium,  Cadmium,  Cobalt, 
Chromium,  Copper,  Manganese,  Molybdenum, 
Nickel,  Lead,  Vanadium,  Zinc,  Marine  sediments, 
Lake  sediments,  Reagents,  Calibration,  Standard 
deviation,  Spectrometers,  Heavy  metals,  Soil  anal- 
ysis, Sample  preparation. 

Trace  elements  (As,  Be,  Cd,  Co,  Cr,  Cu,  Mn,  Mo, 
Ni,  Pb,  V,  Zn)  in  NBS  1645  (river  sediment),  NBS 
1646  (estuarine  sediment),  MESS-1  and  BCSS-1 
(marine  sediments),  IAEA  SL-1  (lake  sediment) 
and  IAEA  Soil- 5  are  determined  by  graphite  fur- 
nace atomic  absorption  spectrometry  with  the 
L'vov  platform.  The  samples  (ca.  0.25  g)  are  dis- 
solved in  a  mixture  of  nitric,  perchloric,  and  hy- 
drofluoric acids  in  a  PTFE  bomb.  Results  based  on 
direct  calibration  with  simple  aqueous  solutions  are 
in  good  agreement  with  those  obtained  by  the 
method  of  standard  additions  and  with  recom- 
mended values.  The  relative  standard  deviations 


Chemical  Processes — Group  2K 

are  generally  5-10%.  Chromium  determinations  are 
also  evaluated  by  inductively-coupled  plasma/ 
atomic  emission  spectrometry.  Results  reveal  good 
agreement  between  chromium  recoveries  obtained 
by  the  two  measurement  techniques  and  also  be- 
tween acid  dissolution  and  fusion  procedures. 
Quantitative  dissolution  and  recovery  of  chromium 
in  all  sediments  analyzed  is  evident,  indicating  that 
complete  dissolution  of  chromium-bearing  minerals 
was  achieved.  It  is  concluded  that  the  technique  is 
simple  and  reliable.  Direct  calibration  can  be  used, 
so  that  the  method  of  standard  additions  is  unnec- 
essary. (Doria-PTT) 
W87-08018 


EFFICIENCY  OF  CELLEX-P  FOR  THE  PRE- 
CONCENTRATION  OF  LEAD  AND  OTHER 
TRACE  METALS  FROM  WATERS, 

Warsaw  Univ.  (Poland).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-08019 


DETERMINATION  OF  CADMIUM  IN  ENVI- 
RONMENTAL MATERIALS  BY  FAST  NEU- 
TRON ACTIVATION  ANALYSIS, 

Ghent  Rijksuniversiteit  (Belgium).  Inst,  voor  Nuk- 

leaire  Wetenschappen. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-08020 


DIFFERENTIAL-PULSE  ANODIC  VOLTAM- 
METRIC  DETERMINATION  OF  DISSOLVED 
AND  ADSORBED  PHOSPHATE  IN  TURBID 
NATURAL  WATERS, 

Hokkaido    Univ.,    Hakodate    (Japan).    Dept.    of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-08021 


LEAD  CONCENTRATIONS  IN  SOIL,  SEDI- 
MENT AND  CLAM  SAMPLES  FROM  THE 
PUNGO  RIVER  PEATLAND  AREA  OF  NORTH 
CAROLINA,  USA, 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08058 


POTENTIAL    FOR    NITROSAMINE    FORMA- 
TION IN  SEVEN  FISHERY  CHEMICALS, 

National  Fishery  Research  Lab.,  La  Crosse,  WI. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-08116 


SOLUTE  TRANSPORT  WITH  EQUILIBRIUM 
AQUEOUS  COMPLEXATION  AND  EITHER 
SORPTION  OR  ION  EXCHANGE:  SIMULA- 
TION METHODOLOGY  AND  APPLICATIONS, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08122 


CHLORINATION  BYPRODUCTS   OF  ARABI- 
AN GULF  SEAWATER, 

University  of  Petroleum  and  Minerals,  Dhahran 

(Saudi  Arabia).  Research  Inst. 

For  primary  bibliographic  entry  see  Field  5F 

W87-08261 


GEOMETRIC  MODELING  OF  DISSOLUTION 
KINETICS:  APPLICATION  TO  APATITE, 

Northwestern  Univ.,  Evanston,  IL.  Dept.  of  Geo- 
logical Sciences. 
A.  B.  Hull,  and  J.  R.  Hull. 

Water  Resources  Research  WRERAQ,  Vol  23 
No.  4,  p  707-714,  April  1987.  3  fig,  4  tab,  38  ref! 
append.  DOE  Contract  W-31-109-Eng-38. 

Descriptors:  'Geochemistry,  'Weathering,  'Water 
chemistry,  'Data  interpretation,  'Dissolution  ki- 
netics, 'Model  studies,  'Apatite,  'Aqueous  solu- 
tions, Surface  geometry,  Kinetics,  Solutes,  Solu- 
tions, Dissolution. 

Particle  surface  geometry  is  important  in  determin- 
ing  the   rate  of  dissolution   in   aqueous  systems. 
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Field  2— WATER  CYCLE 

Group  2K — Chemical  Processes 

Simplified  models  of  dissolution  kinetics  that  incor- 
porate critical  aspects  of  surface  geometry  can  be 
formulated  using  a  small  number  of  parameters. 
For  any  dissolution  model  a  chi-squared  minimiza- 
tion technique  can  be  used  to  determine  solubili- 
ties, rate  constants,  and  other  model  parameters 
from  standard  time  versus  concentration  dissolu- 
tion data.  Using  this  technique  to  determine  param- 
eter values  for  each  model,  geometric  models  de- 
scribed better  than  any  previous  model  a  wide 
variety  of  kinetic  data  for  the  dissolution  of  apatite. 
(Author's  abstract) 
W87-08348 


APPLIED  ENVIRONMENTAL  GEOCHEMIS- 
TRY. 

Academic  Press,  London.  1983.  Academic  Press 
Geology  Series.  501  p.  Edited  by  Iain  Thornton. 

Descriptors:  'Geochemistry,  'Water  pollution 
sources,  'Fate  of  pollutants,  'Metals,  'Water  qual- 
ity, Heavy  metals,  Trace  elements,  Geological 
mapping,  Mineral  industry,  Pollutant  identifica- 
tion, Accumulation,  Bioaccumulation,  Sediments, 
Chemical  reactions. 

Major  contributions  to  the  study  of  environmental 
geochemistry  and  pollution  are  collected  in  this 
book,  which  emphasizes  applied  aspects.  Chapters 
concerning  water  quality  include  the  principles  of 
environmental  geochemistry,  regional  geochemical 
mapping  and  its  application  to  environmental  stud- 
ies, analytical  methods,  geochemistry  and  water 
quality,  assessment  of  metal  pollution  in  rivers  and 
estuaries,  and  heavy  metal  contamination  from 
base  metal  mining  and  smelting.  (See  also  W87- 
08354  thru  W87-08359)  (Cassar-PTT) 
W87-08353 

PRINCIPLES  OF  ENVIRONMENTAL  GEO- 
CHEMISTRY, 

Institute  of  Geological  Sciences,  London  (Eng- 
land). Metalliferous  Minerals  and  Applied  Geo- 
chemistry Unit. 
J.  A.  Plant,  and  R.  Raiswell. 
In:  Applied  Environmental  Geochemistry,  Aca- 
demic Press,  London.  1983.  p  1-39,  8  fig,  16  tab,  27 
ref. 

Descriptors:  'Geochemistry,  'Water  pollution 
sources,  'Trace  elements,  'Metals,  Soil  types,  Ge- 
ological mapping,  Heavy  metals,  Rocks,  Igneous 
rocks,  Metamorphic  rocks,  Sedimentary  rocks, 
Aquifers,  Weathering,  Oxidation-reduction  poten- 
tial, Hydrogen  ion  concentration,  Surface  water, 
Colloids,  Organic  matter,  United  Kingdom,  Maps. 

Levels  of  trace  elements  and,  to  a  lesser  extent, 
levels  of  major  elements,  cannot  be  reliably  pre- 
dicted using  geological  maps.  An  understanding  of 
chemical  and  biological  availability  of  trace  ele- 
ments requires  knowledge  of  soil  type,  drainage 
conditions,  redox  potential/pH,  and  vegetation.  In 
humid,  temperate  climates  a  broad  distinction  in 
geochemical  environment  may  be  drawn  between 
(1)  areas  underlain  by  impervious,  crystalline  rocks 
and  characterized  by  rapid  rates  of  runoff  and  (2) 
areas  underlain  by  permeable  sedimentary  rocks. 
In  areas  of  the  former  type,  surface  conditions  are 
characterized  by  low  redox  potential  and  pH,  low 
levels  of  major  cations  and  anions  in  water,  in- 
creased levels  of  heavy  metals,  and  the  presence  of 
colloidal  and  dissolved  organic  substances  capable 
of  adsorption  and  complexation.  In  areas  of  the 
second  type  agricultural  soils  and  surface  waters 
contain  calcium  and  bicarbonate.  Redox  potential, 
pH,  and  levels  of  major  cations  and  anions  are 
generally  high.  Levels  of  organic  acids  and  heavy 
metals  bound  by  organic  matter  are  low,  but  avail- 
able levels  of  Mo  and  Se  may  be  high.  Where 
water  supplies  are  drawn  from  deep  aquifers,  the 
concentration  of  trace  elements  depend  on  chemi- 
cal equilibria,  speciation,  and  solubility  rather  than 
the  nature  of  the  host  rock  or  man's  influence. 
Geochemical  maps  are  most  applicable  to  studies 
of  trace  elements  and  are  most  useful  in  areas  with 
impervious  underlying  rock.  (See  also  W87-08353) 
(Cassar-PTT) 
W87-08354 


REGIONAL  GEOCHEMICAL  MAPPING  AND 
ITS  APPLICATION  TO  ENVIRONMENTAL 
STUDIES,  L     , 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Geology. 
R.  J.  Howarth,  and  I.  Thornton. 
IN-  Applied  Environmental  Geochemistry,  Aca- 
demic Press,  London.  1983.  p  41-73,  15  fig,  1  tab,  2 
plates,  87  ref. 

Descriptors:  'Geochemistry,  'Maps,  'Trace  ele- 
ments, Geological  mapping,  United  Kingdom, 
Metals,  Heavy  metals,  Soil  types,  Sediments,  Vege- 
tation, Lead,  Molybdenum,  Nickel,  Applied  Geo- 
chemistry Research  Group,  Imperial  College,  In- 
stitute of  Geological  Sciences,  Agriculture,  Water 
pollution  sources,  Mineral  industry,  Public  health, 
Water  quality. 

Regional  geochemical  maps  for  the  United  King- 
dom are  available  from  the  Applied  Geochemistry 
Research  Group,  Imperial  College,  and  Institute  of 
Geological  Sciences.  Most  maps  include  on  the 
order  of  15-25  elements.  These  maps  have  helped 
recognize  associations  between  groups  of  trace  ele- 
ments in  stream  sediments,  soils,  and  vegetation. 
For  example,  soil  overlying  carboniferous  black 
shale  of  marine  origin  contains  excess  levels  of  Mo, 
which  produces  induced  Cu  deficiency  in  grazing 
cattle.  Soils  in  metal  mining  areas  are  generally 
contaminated  with  Pb,  Zn,  Cd,  Sn,  and  As.  These 
maps  may  also  be  useful  in  water  quality  assess- 
ment, medicine  and  public  health,  agriculture,  pro- 
tection of  shellfish,  mineral  exploration,  and  deter- 
mination of  the  source  of  soil  cover.  (See  also 
W87-08353)  (Cassar-PTT) 
W87-08355 

GEOCHEMISTRY  AND  WATER  QUALITY, 

Kansas  Univ.,  Lawrence.  Dept.  of  Geology. 
E.  E.  Angino. 

In-  Applied  Environmental  Geochemistry,  Aca- 
demic Press,  London.  1983.  p  171-199,  5  tab,  42 
ref. 

Descriptors:  'Geochemistry,  'Water  quality, 
'Chemical  reactions,  Hardness,  Radioisotopes, 
Equilibrium,  Solubility,  Carbon  dioxide,  Calcium 
carbonate,  Adsorption,  Colloids,  Clays,  Water  pol- 
lution sources,  Climates,  Biological  effects,  Micro- 
biology, Weathering,  Precipitation,  Drinking 
water,  Water  treatment,  Water  distribution,  Water 
storage. 

This  paper  centers  on  some  of  the  effects  that 
chemical  reactions  and  processes  have  on  the  geo- 
chemistry of  water  destined  for  various  uses. 
Water  hardness  is  primarily  the  result  of  interac- 
tion between  water  and  the  geological  formations 
containing  it  or  over  which  the  water  flows.  Alka- 
line earth  metals,  principally  calcium  and  magnesi- 
um, are  responsible  for  water  hardness,  which  is 
described  by  five  scales  (international  and  those 
from  several  individual  countries).  Radionuclides 
in  water  are  of  three  types:  naturally  occurring 
(C12,  K40,  U238,  and  Th232),  daughter  products 
from  heavy  nuclides,  and  anthropogenic  fission 
and  transmutation  products.  Chemical  reactions  in 
natural  water  systems  are  of  two  types:  those 
which  commonly  reach  chemical  equilibrium  and 
those  which  have  a  barrier  to  reaching  equilibrium. 
With  respect  to  solubility,  which  is  usually  dis- 
cussed in  terms  of  chemical  equilibrium,  most  reac- 
tions of  water  with  surrounding  substances  are 
heterogeneous  (liquid  with  rocks  or  soil).  The 
three  categories  of  reactions  at  interfaces  are  gas- 
liquid  (carbon  dioxide  exchange),  liquid-solid 
(weathering),  and  adsorption-desorption  (suspend- 
ed solids  in  water).  Other  factors  influencing  water 
quality  are  clays,  climate,  biological  effects,  micro- 
biological effects,  solute  source,  and  man's  influ- 
ence. Water  quality  is  also  affected  by  treatment, 
distribution,  and  storage.  (See  also  W87-08353) 
(Cassar-PTT) 
W87-08357 

IDENTIFICATION  OF  RECENT  CALCITE 
PRECIPITATION  IN  SOIL  WITH  THE  HELP 
OF  ISOTOPE  INVESTIGATIONS  (NACHWEIS 
VON  CARBONATAUSFAELLUNGEN  IM 
BODEN  MIT  HILFE  VON  ISOTOPENUNTER- 
SUCHUNGEN), 


Technische  Univ.,  Munich  (Germany,  F.R .).  Init. 
fuer  Wasserchemie  und  Chemische  Balneologie. 
For  primary  bibliographic  entry  see  Field  2G. 
W87-08528 

2L.  Estuaries 


PETERSEN'S  BENTHIC  STATIONS  REVISIT- 
ED. II.  IS  THE  OSLOFJORD  AND  EASTERN 
SKAGERRAK  ENRICHED, 

Havsfiskelaboratoriet,  Lysekil  (Sweden). 
R.  Rosenberg,  J.  S.  Gray,  A.  B.  Josefson,  and  T. 
H.  Pearson. 

Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  105,  No.  2/3,  p  219-251, 
March  1987.  10  fig,  9  tab,  33  ref.  National  Swedish 
Environment  Protection  Board  Contract  5312015- 

0 

Descriptors:  'Enrichment,  'Macrobenthos,  'Com- 
parison studies,  'Skagerrak,  'Fjords,  'Oslofjord, 
•Biomass,  'Limnology,  'Surveys,  Polychaetes, 
Echinoderms,  Species  composition,  Seasonal  varia- 
tion, Fjords,  Sweden. 

In  summer  1985,  23  of  the  stations  established  in 
1914  by  C.G.J.  Petersen  in  the  northern  Skagerrak 
and  the  Oslofjord,  were  revisited  to  compare  the 
present  state  of  the  macrobenthic  assemblages  with 
the  previous  condition.  The  methods  used  were 
similar  to  those  of  the  original  survey.  The  total 
benthic  biomass  was  significantly  higher  in  1985 
by,  on  average,  a  factor  of  1.8  over  the  whole  area. 
Most  of  this  change  was  due  to  a  highly  significant 
increase  of  worms,  notably  polychaetes,  and  a  sig- 
nificant increase  of  ophiuroid  and  echinoid  echino- 
derms.  Similarity  values  in  terms  of  biomass  sug- 
gested that  community  composition  had  changed 
considerably  over  the  70-yr  period,  in  particular  in 
the  inner  and  central  Oslofjord  (11%  similarity) 
but  also  in  the  outer  Oslofjord  and  the  Skagerrak 
(33%  similarity).  There  was  no  difference  in  the 
comparative  size  of  individual  organisms  over  the 
period.  The  observed  increase  in  biomass  is  greater 
than  the  increase  along  the  Swedish  Skagerrak 
coast  observed  in  the  late  1970s,  and  well  beyond 
the  observed  limits  of  annual  variability  in  such 
areas.  Different  causes  for  the  observed  changes 
are  discussed  and  it  is  suggested  that  a  general 
organic  enrichment  has  taken  place  in  the  Oslof- 
jord. (Author's  abstract) 
W87-07630 

NAKDONG  ESTUARY  BARRAGE  AND  REC- 
LAMATION PROJECT:  PRELIMINARY  RE- 
SULTS OF  THE  BOTANICAL,  MACROZOO- 
BENTHIC  AND  ORNITHOLOGICAL  STUDIES, 

Delta  Inst,  for  Hydrobiological  Research,  Yerseke 

(Netherlands). 

G.  Doornbos,  A.  M.  Groenendijk,  and  Y.  W.  Jo. 

Biological  Conservation  BICOBK,  Vol.  38,  No.  2, 

p    115-142,   October   1986.   5   fig,  4  tab,   37  ref. 

Descriptors:  'Estuaries,  'Estuarine  environment, 
'Benthic  environment,  Benthic  fauna,  Birds,  Wa- 
terfowl, Vegetation,  Wetlands,  Marshes,  Primary 
productivity,  Secondary  productivity,  Crusta- 
ceans, Molluscs,  Polychaetes,  South  Korea,  Nak- 
dong  River  estuary. 

A  barrage  is  under  construction  at  the  mouth  of 
the  Nakdong  River,  Republic  of  Korea,  to  prevent 
saline  water  from  reaching  the  lower  reaches  of 
the  river  basin  during  the  dry  season.  The  area  is  a 
main  passage  and  wintering  ground  for  wading 
birds  and  waterfowl  in  Korea.  Studies  on  the  vege- 
tation, macrobenthos  and  birds  in  the  river  delta, 
have  been  conducted.  The  total  biomass  of  Scirpus 
triqueter,  the  estuary's  most  important  foodplant 
for  waterfowl  (mainly  for  swans)  was  assessed  at 
approximately  38.3  tons  dry  wt.  over  40  ha.  Only 
the  roots  and  rhizomes  (9.6  tons  dry  wt)  would  be 
consumed  by  the  birds.  Aquatic  weeds  in  the 
nearby  freshwater  Jukrim  branch  provided  another 
food  source  (5.8  tons  dry  wt  on  9  ha).  The  winter- 
ing waterfowl  also  used  other  feeding  areas,  such 
as  farmland  and  freshwater  impoundments.  Almost 
all  herbivorous  birds  participated  in  nightly  feed-' 
ing  migrations.  At  12  stations  in  20.5  sq  km  ot< 
intertidal  flats,  a  total  of  40  macrozoobenthic  spe- 
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cies  were  found:  19  species  of  crustaceans,  11 
molluscs,  and  10  polychaetes.  The  average  biomass 
for  all  stations  was  14.6  g  ash  free  dry  wt  per  0. 1  sq 
in  (range  3.1  to  51.9):  9.5  g  of  molluscs,  2.9  g  of 
:rustaceans,  and  2.2  g  of  polychaetes.  The  bivalve 
Corbicula  japonica  was  dominant,  contributing  4.4 
t  of  the  total  biomass.  During  three  censuses, 
10,000  waders  and  25,000-30,000  waterfowl  were 
sounted.  Two  species,  the  ruff  and  canvasback, 
were  heretofore  unrecorded  in  Korea.  Among 
lonpasserines,  the  widgeon  (peak  6800)  and  the 
lunlin  (peak  9100)  were  most  numerous  while 
lucks,  as  a  group,  were  most  dominant,  comprising 
A%  of  the  total.  At  the  beginning  of  October 
vader  density  was  5.2  birds/ha  of  intertidal  area 
ixposed  at  low  tide.  (Authors'  abstract) 
V87-07814 


'ARIATION  IN  SHELL  CHEMISTRY  OF  TER- 

lESTRIAL      GASTROPODS      (CERION      IN- 

:aNUM,  CERION  UVA,  AND  TUDORA  MA- 

ULATA)  FROM  THE  FLORIDA  KEYS  AND 

IONATRE, 

Irock  Univ.,  St.  Catharines  (Ontario).  Dept.  of 

Jeological  Sciences. 

I.  Brand,  L.  Wassenaar,  and  J.  Kanip. 

inadian  Journal  of  Zoology  GJZOAG,  Vol  64 

to.  11,  p  2399-2404,  November  1986.  7  fig,  3  tab 

Oref. 

tescriptors:  'Gastropods,  'Environmental  effects, 
Chemical  composition,  Mollusks,  Strontium, 
lagnesium,  Sodium,  Florida  Keys,  Bonaire,  Min- 
ralogy. 

his  study  examined  the  intraspecific  and  interspe- 
ific  differences  in  microstructures,  mineralogy, 
id  minor-  and  trace-element  composition  of  ter- 
strial  gastropods  from  the  Florida  Keys  and  Bo- 
lire,  and  compared  their  shell  chemistry  with  that 
F  marine  and  freshwater  gastropods.  Cerion  and 
udora  from  the  Florida  Keys  and  Bonaire  secrete 
ells  composed  of  prismatic,  homogeneous,  and 
ossed-lamellar  aragonitic  layers.  Strontium,  mag- 
sium,  and  sodium  contents  of  shells  of  Cerion 
om  Sugarloaf  Key  are  greatly  influenced  by  the 
arine  waters  that  regularly  inundate  this  island, 
i  contrast,  the  concentrations  of  these  elements  in 
ells  in  Cerion  from  Windley  Key  are  controlled 
i  both  freshwater,  in  the  form  of  precipitation, 
id  seawater  seeping  through  the  rock  into  the 
larry.  Strontium  and,  to  a  lesser  degree,  magnesi- 
n  are  deficient  and  sodium  is  relatively  high  in 
ells  of  Cerion  and  Tudora  from  dried-out  ponds 
i  Bonaire.  As  with  the  other  elements,  concentra- 
>ns  of  iron,  manganese,  and  nickel  in  the  shells  of 
e  studied  gastropods  are  also  controlled  by  the 
pe  and  amount  of  water  present  in  each  local 
vironment.  (Authors'  abstract) 
87-07825 


5E  OF  MARINE  ELECTROMAGNETIC  CON- 

JCITVTTY  AS  A  TOOL  IN  HYDROGEOLO- 

IC  INVESTIGATIONS, 

sological  Survey,  Trenton,  NJ. 

>r  primary  bibliographic  entry  see  Field  7A 
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JIRESTRIAL  AND  FRESHWATER  INVER- 
SBRATES  IN  THE  NEUSTON  OF  THE  BAY 
PFUNDY,  CANADA 

Jelph  Univ.  (Ontario).  Dept.  of  Zoology 
Locke,  and  S.  Corey. 

uadian  Journal  of  Zoology  CJZOAG,  Vol  64 
>•  7,  p  1535-1541,  July  1986.  9  fig,  1  tab,  25  ref! 

scriptors:  •Invertebrates,  *Limnology,  *Bay  of 
ady,  'Aquatic  insects,  *Neuston,  'Species  com- 
sition,  'Population  density,  Seasonal  variation, 
tes,  Distribution,  Annual  distribution,  Taxono- 
',  Sampling,  Biological  sampling,  Density,  Cad- 
flies,  Dragonflies,  Growth  stages,  Larval 
)wth  stage,  Mature  growth  stage. 

we  than  106  families  of  insects  representing  12 
lers,  as  well  as  spiders,  mites,  and  millipedes, 
re  collected  in  the  neuston  of  the  Bay  of  Fundy 
spring,  summer,  and  autumn  (1979-1983).  Coi- 
tions were  made  using  a  neuston  net  towed  from 
•esearch  vessel.  Homoptera,  Diptera,  and  Hy- 


menoptera  were  dominant  in  number  of  families 
and/or  number  of  individuals.  Odonata,  Orthop- 
tera,  Psocoptera,  Thysanoptera,  Hemiptera,  Neur- 
optera,  Coleoptera,  Trichoptera,  and  Lepidoptera 
were  also  present.  Seasonal  and  annual  variations 
in  taxonomic  composition  and  in  abundance  were 
considerable.  Insect  diversity  and  abundance  were 
minimal  in  spring,  reached  a  maximum  with  ubiq- 
uitous distribution  in  summer,  and  decreased  in 
autumn.  It  is  concluded  that  the  abundant  detritus 
of  terrestrial  and  fluvial  origin  in  the  neuston, 
especially  in  summer,  may  be  a  potentially  impor- 
tant food  source  for  surface-feeding  animals.  (Au- 
thor's abstract) 
W87-07903 


NUTRIENT  CYCLING  STUDIES  IN  CAR- 
MARTHEN BAY:  PHYTOPLANKTON  PRO- 
DUCTION, NITROGEN  ASSIMILATION  AND 
REGENERATION, 

Institute    for    Marine    Environmental    Research 

Plymouth  (England). 

N.  J.  P.  Owens,  R.  F.  C.  Mantoura,  P.  H.  Burkill, 

R.  J.  M.  Howland,  and  A.  J.  Pomroy. 

Marine  Biology  MBIOAJ,  Vol.  93,  No.  3,  p  329- 

342,  December  1986.  7  fig,  6  tab,  41  ref.  U.K. 

Dept.  of  Environment  Research  Contract  DGR 

480/48. 

Descriptors:  'Limnology,  'Cycling  nutrients, 
•Carmarthen  Bay,  Wales,  'Phytoplankton,  'Nitro- 
gen cycle,  'Bioaccumulation,  'Regeneration,  'Pri- 
mary productivity,  Nutrients,  Accumulation,  Ni- 
trogen, Productivity,  Aquatic  plants,  Plankton, 
Chlorophyll,  Distribution,  Spatial  distribution,  Sea- 
sonal distribution,  Nitrates,  Biomass,  Ammonium, 
Marine  biology,  Bays. 

Results  are  presented  from  a  series  of  five  cruises 
(August  1979-January  1981)  to  examine  rates  of 
primary  production,  nitrogen  assimilation,  and  re- 
generation in  Carmarthen  Bay,  S.  Wales.  Chloro- 
phyll, primary  production,  and  regeneration  were 
distributed  irregularly  throughout  the  bay,  with 
the  highest  concentrations  and  rates  being  found 
around  the  shallow  periphery.  Nitrate  was  the 
dominant  form  of  nitrogen  assimilated  by  the  phy- 
toplankton, apart  from  periods  of  high  biomass 
during  the  summer  when  ammonium  assumed  a 
more  important  role.  The  rates  of  ammonium  re- 
generation from  microheterotrophs  were  greater 
than  the  ammonium  demand  over  much  of  the 
year,  indicating  that  the  bay  was  a  net  exporter  of 
ammonium  and  was  a  physically  dominated  'open' 
system.  During  the  summer,  the  rates  of  ammoni- 
um regeneration  and  assimilation  were  similar,  in- 
dicating efficient  recycling  of  nutrients.  (Author's 
abstract) 
W87-07942 


DETERMINATION  OF  PHOTOSYNTHETIC 
PIGMENT  COMPOSITION  IN  AN  INDIVID- 
UAL PHYTOPLANKTON  CELL  IN  SEAS  AND 
LAKES  USING  FLUORESCENCE  MICROSCO- 
PY; PROPERTIES  OF  THE  FLUORESCENCE 
EMITTED  FROM  PICOPHYTOPLANKTON 
CELLS, 

Mitsubishi-Kasei  Inst,  of  Life  Sciences,  Tokyo 
(Japan). 

For  primary  bibliographic  entry  see  Field  7B. 
W87-07943 


PH  OF  ESTUARINE  WATERS, 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL. 

For  primary  bibliographic  entry  see  Field  2K. 
W87-07954 


NET  PRIMARY  PRODUCTION,  DECOMPOSI- 
TION AND  EXPORT  OF  SPARTINA  ANGLICA 
ON  A  SUFFOLK  SALT-MARSH, 

Essex  Univ.,  Colchester  (England).  Dept.  of  Biol- 
ogy- 

D.  Jackson,  S.  P.  Long,  and  C.  F.  Mason. 
Journal  of  Ecology  JECOAB,  Vol.  74,  No.  3,  p 
647-662,  September  1986.  5  fig,  4  tab,  29  ref. 
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•Spartina,  'Salt  marshes,  'Seasonal  variation, 
Marshes,  Ecology,  Root  development,  Roots, 
Growth,  Marsh  plants,  Aquatic  plants,  Density, 
Flowering,  Particulate  matter,  Environment,  Estu- 
arine  environment,  Biomass,  Leaves,  Carbon  cycle, 
Biodegradation,  Microbial  degradation. 

Annual  net  primary  shoot  productions  (ANPPs) 
for  Spartina  anglica  of  220  and  280  g  C/sq  m  were 
recorded  in  1979  and  1980,  respectively,  on  a  salt 
marsh  in  Suffolk,  England.  Root  production  was 
estimated  at  180  and  230  g  C/sq  m/yr.  Shoot 
turnover  was  about  2.1/yr,  and  periods  of  growth 
and  senescence  overlapped  to  a  large  degree.  Only 
5-10%  of  S.  anglica  stems  reached  flowering  matu- 
rity. Total  stem  density  was  maximal  in  late 
summer,  exceeding  2,000/sq  m  in  September  1980. 
Live  shoot  biomass  also  reached  a  peak  in  late 
summer,  exceeding  150  g  C/sq  m  in  both  years. 
Production  of  leaves  and  stems  was  highest  at  the 
seaward  edge  of  the  salt  marsh.  The  rate  of  decom- 
position of  standing  dead  S.  anglica  was  estimated 
using  litter  bags  of  differing  mesh  size,  and  two 
different  methods  of  data  analysis  were  compared; 
results  were  in  reasonable  agreement.  A  loss  of 
dead  material  equivalent  to  29-32%  of  ANPPs/yr 
was  estimated  due  to  microbes  and  microfauna, 
with  an  additional  loss  of  3%  ANPPs/yr  due  to 
meiofauna.  Approximately  15-20%/yr  of  ANPPs 
was  exported  from  the  site  of  production  as  partic- 
ulate matter;  of  this,  70%  entered  the  estuary  and 
the  remainder  was  removed  to  the  strandline.  (Au- 
thor's abstract) 
W87-07961 


CHANGES  IN  THE  COMPOSITION  AND 
STANDING  CROP  OF  SALT-MARSH  COMMU- 
NITIES IN  RESPONSE  TO  THE  REMOVAL  OF 
A  GRAZER, 

Toronto  Univ.  (Ontario).  Dept.  of  Botany. 

D.  R.  Bazely,  and  R.  L.  Jefferies. 

Journal  of  Ecology  JECOAB,  Vol.  74,  No   3,  p 

693-706,  September  1986.  4  fig,  7  tab,  41  ref. 

Descriptors:  'Limnology,  'Species  composition, 
'Salt  marshes,  'Grazing,  'Standing  crops,  'Litter, 
'Aquatic  ecosystems,  'Geese,  'Marsh  plants, 
Marshes,  Organic  matter,  Ecology,  Ecosystems, 
Waterfowl,  Vegetation,  Populations,  Plant  popula- 
tions, Habitats,  Food  habits,  Food  chains,  Accu- 
mulation, Manitoba. 

Changes  in  species  composition,  live  standing  crop, 
and  plant  litter  were  measured  in  a  salt  marsh  in 
Manitoba  in  the  presence  and  absence  of  a  grazer 
(the  lesser  snow  goose).  The  composition  of  vege- 
tation in  exclosures  changed  rapidly.  After  five 
years,  16  species  of  higher  plants  were  present  in 
the  oldest  exclosure  compared  with  six  species  in 
an  adjacent  (control)  grazed  area.  New  species 
which  appeared  in  the  exclosure  were  present  in 
ungrazed  areas  elsewhere  in  the  marsh,  although 
the  frequency  of  these  species  in  the  exclosures 
was  different  from  that  in  ungrazed  areas.  The 
removal  of  geese  led  to  extensive  clonal  growth  of 
species  which  are  unable  to  tolerate  heavy  grazing 
and  trampling.  Within  a  season,  the  standing  crop 
of  vegetation  was  highest  in  exclosures  erected  one 
or  two  years  previously.  Litter  accumulated  in 
exclosures.  The  ratio  of  maximum  standing  crop  to 
litter  fell  from  >  4:1  to  <  2:1  as  communities  aged 
in  the  absence  of  grazing.  Cessation  of  grazing 
leads  to  rapid  changes  in  the  structure  and  compo- 
sition of  the  community.  The  vegetation  within  an 
exclosure  was  poorly  grazed  when  the  fence  was 
removed  after  two  years.  (Author's  abstract) 
W87-07963  ; 


FACTORS  CONTROLLING  THE  GROWTH 
FORM  OF  SPARTINA  ALTERNIFLORA: 
FEEDBACKS  BETWEEN  ABOVE-GROUND 
PRODUCTION,  SEDIMENT  OXIDATION,  NI- 
TROGEN AND  SALINITY, 

Woods  Hole  Oceanographic  Institution,  MA. 
Dept.  of  Biology. 

B.  L.  Howes,  J.  W.  H.  Dacey,  and  D.  D. 
Goehringer. 

Journal  of  Ecology  JECOAB,  Vol.  74,  No  3  p 
881-898,  September  1986.  6  fig,  3  tab,  79  ref. 


Descriptors:  'Limnology    'Primary  productivity,       Descriptors:  'Model  studies,  'Spartina,  'Biomass 
•Decomposition,     'Suffolk,     England,     'Export,       'Nitrogen,    'Salinity,    'Sediments,    'Limnology; 
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Field  2— WATER  CYCLE 


Group  2L — Estuaries 

•Oxidation,  'Physiological  ecology,  'Plant 
growth,  Interstitial  water,  Water  exchange,  Marsh 
plants,  Marshes,  Salt  marshes,Chemical  properties, 
New  England,  Prediction,  Nutrients,  Fertilization, 
Evapotranspiration,  Drainage,  Streams,  Banks, 
Stream  banks,  Grasses,  Vegetation,  Ecology. 

The  relationship  between  above-ground  biomass  of 
Spartina  alterniflora  and  sediment  oxidation  status 
(Eh),  available  ammonium  concentration,  and  in- 
terstitial salinity  was  investigated  at  21  sites  in  a 
New  England  salt  marsh.  Sediment  Eh  gave  the 
best  prediction  of  above-ground  biomass.  The  rela- 
tionship between  sediment  oxidation  and  above- 
ground  production  existed  between  years  and 
marshes.  Measurements  in  nitrogen-fertilized  areas 
indicate  that  increasing  plant  production  leads  to 
more  oxidized  sediments.  Sediment  oxidation  in 
vegetated  sediments  occurs  via  air  entry,  which 
was  found  to  cause  a  rapid  and  significant  rise  in 
sediment  oxidation  potential.  Air  enters  the  sedi- 
ment in  response  to  water  removal  from  the  sedi- 
ment by  evapotranspiration  in  short  grass  zones 
and  evapotranspiration  and  drainage  on  creek 
banks.  The  available  data  on  the  environmental 
controls  of  Spartina  growth  were  used  to  construct 
a  model  consisting  of  a  variety  of  feedbacks  be- 
tween plant  production,  available  nitrogen,  intersti- 
tial salinity,  and  sediment  oxidation  state  mediated 
primarily  through  the  rates  and  pathways  of  inter- 
stitial water  exchange.  (Author's  abstract) 
W  87-07964 


PRODUCTION,  PREDATION,  AND  DECOM- 
POSITION IN  A  LOW-SALINITY  HIBISCUS 
MARSH, 

Maryland  Univ.,  Cambridge.  Horn  Point  Environ- 
mental Labs. 

D.  R.  Cahoon,  and  J.  C.  Stevenson. 
Ecology  ECOLAR,  Vol.  67,  No.  5,  p  1341-1350, 
October  1986.  6  fig,  4  tab,  65  ref. 

Descriptors:  'Limnology,  'Primary  productivity, 
♦Predation,  'Decomposition,  'Salinity,  'Marshes, 
'Grazing,  'Hibiscus,  'Marsh  plants,  Productivity, 
Leaves,  Aquatic  plants,  Ecology,  Salt  marshes, 
Standing  crops,  Mortality,  Litter,  Organic  matter, 
Ecosystems,  Insects,  Roots,  Export,  Tides,  Food 
chains,  Biomass,  Dynamics. 

The  rates  of  production,  leaf  grazing,  and  stem 
decomposition  associated  with  Hibiscus  moscheu- 
tos  were  quantified  to  contrast  the  ecology  of  this 
brackish  herbaceous  perennial  with  fresh  and  salt 
marsh  species.  Average  net  aerial  primary  produc- 
tion (NAPP)  during  1978  and  1979  was  slightly 
over  1200  g/sq  m/yr,  estimated  by  summing  peak 
standing  crop  (49%),  leaf  mortality  and  litter  pro- 
duction (36%),   and  losses  to  herbivores  (15%). 
Three  species  of  herbivorous  insects  were  found  to 
be  important  grazers.  Herbivore  consumption  was 
far  greater  than  previously  reported  in  salt  marsh 
systems  and  rivals  that  of  terrestrial  communities. 
The  root-.shoot  ratio  (2.3)  is  comparable  to  many 
fresh   marsh  species  but  lower   than  most  high- 
salinity  species.  The  decomposition  rate  of  Hibis- 
cus stem  material  was  estimated  to  be  on  the  order 
of  7-8  yr,  or  up  to  five  times  slower  than  stems  and 
leaves  of  other  typical  brackish  marsh  species.  The 
export  potential  of  detritus  from  decaying  stems  is 
apparently  minor  because  of  this  slow  rate  of  de- 
composition combined  with  the  diminished  tidal 
action  typical  of  Hibiscus-dominated  marshes.  It  is 
suggested  that  this  unusual  marsh  dominant  differs 
from  Spartina  in  salt  marsh  systems  by  nourishing 
a  more   robust   grazing   food   chain   and   by   not 
exporting  significant  quantities  of  detrital  material. 
(Author's  abstract) 
W87-07976 

COMPARATIVE  PATHWAY  ANALYSIS  OF 
RADIOCESIUM  IN  THE  HUDSON  RIVER  ES- 
TUARY: ENVIRONMENTAL  MEASURE- 
MENTS AND  REGULATORY  DOSE  ASSESS- 
MENT MODELS, 

New  York  Univ.   Medical  Center,  NY.   Inst,  of 
Environmental  Medicine. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-07991 


STUDY  OF  THE  SUBSTRATE  INFLUENCE  ON 
THE  FREE  FATTY  ACIDS  PRODUCTION 
DURING  GROWTHS  OF  MARINE  BACTERIA 
ON  DIFFERENT  HYDROCARBONS, 

Centre  d'Oceanologie  de  Marseille  (France). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-08002 

PLANKTON  RESPONSE  FOLLOWING  A 
SPRING  UPWELLING  EVENT  IN  THE  RIA  DE 
AROSA,  SPAIN, 

Skidaway  Inst,  of  Oceanography,  Savannah,  OA. 
R.  B.  Hanson,  M.  T.  Alvarez-Ossono,  R.  Cal,  M. 
J.  Campos,  and  M.  Roman. 

Marine  Ecology  Progress  Series  MESEDT,  Vol 
32,  No.  2/3,  p  101-113,  September  1986.  13  fig,  4 
tab,  37  ref. 

Descriptors:  'Upwelling,  'Limnology,  'Ecologi- 
cal effects,  'Phytoplankton,  'Aquatic  bacteria, 
'Spain,  'Growth  rate,  'Biomass,  'Zooplankton, 
'Mussels,  'Estuaries,  Plankton,  Aquatic  plants. 
Bacteria,  Dynamics,  Mollusks,  ahmty,  Chemical 
properties,  Temperature,  Water  temperature, 
Physical  properties,  Bottom  water,  Productivity, 
Primary  productivity,  Chlorophyll  a,  Surface 
water,  Distribution,  Vertical  distribution,  Photo- 
synthesis, Thermocline,  Grazing,  Aquaculture. 

Phytoplankton  and  bacterioplankton  growth  dy- 
namics, along  with  biomass  and  ingestion  rates  of 
zooplankton  and  mussels  hung  from  rafts  in  the  Ria 
de  Arosa  (Spain)  were  studied  after  a  spring  up- 
welling  event.  Upwelling  of  North  Atlantic  Cen- 
tral Water  was  confirmed  by  salinity,  temperature, 
and  nutrient  properties  of  the  bottom  waters  in  the 
Ria  and  the  positive  upwelling  index  calculated  for 
the  study  period.  On  March  11,  1983,  primary 
production  and  chlorophyll  a  concentrations  ex- 
ceeded 30  mg  C/cu  m/h  and  10  mg/cu  m,  respec- 
tively, in  the  surface  waters.  After  the  upwelling, 
primary  production  decreased  to  <  2  mg  C/cu  m/ 
h.  Bacterial  growth  dynamics  were  vertically  sepa- 
rated from  phytoplankton  growth  dynamics  fol- 
lowing the  upwelling.  The  highest  specific  rate  of 
bacterial  production  occurred  below  the  depth  of 
maximum  photosynthesis  and  above  the  thermo- 
cline. The  highest  rates  of  bacterial  production 
were  <  10%  of  phytoplankton  production.  Zoo- 
plankton grazing  experiments  indicated  an  active 
selection  of  phytoplankton  over  bacteria  and  a 
sufficient  grazing  rate  to  crop  the  daily  phyto- 
plankton production.  It  is  concluded  that  herbivo- 
rous zooplankton  may  sometimes  compete  for  food 
with  raft-mussel  aquaculture  in  the  Ria.  (Author  s 
abstract) 
W87-08022 


DIEL  PERIODICITY  OF  NITROGEN  AND 
CARBON  ASSIMILATION  IN  FIVE  SPECIES 
OF  MARINE  PHYTOPLANKTON:  ACCURACY 
OF  METHODOLOGY  FOR  PREDICTING  N- 
ASSIMILATION  RATES  AND  N/C  COMPOSI- 
TION RATIOS, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Oceanography. 
G.  R.  DiTullio,  and  E.  A.  Laws. 
Marine  Ecology  Progress  Series  MESEDT,  Vol. 
32,  No.  2/3,  p  123-132,  September  1986.  3  fig,  4 
tab,  46  ref. 

Descriptors:  'Limnology,  'Diurnal  distribution, 
'Nitrogen,  'Carbon,  'Bioaccumulation,  'Phyto- 
plankton, 'Chemical  composition,  'Marine  envi- 
ronment, 'Nutrients,  Distribution,  Accumulation, 
Performance  evaluation,  Prediction,  Plankton, 
Aquatic  plants,  Marine  biology,  Algae,  Ammoni- 
um, Carbon  radioisotopes,  Radioisotopes,  Protein, 
Growth  rates,  Particulate  matter,  Respiration,  Dis- 
solved solids,  Organic  matter,  Environment. 


Diel  patterns  of  carbon  and  nitrogen  assimilation 
were  investigated  in  5  taxonomically  diverse  spe- 
cies of  unicellular  algae  grown  in  NH4(  +  )-hmited 
cyclostats.  Calculated  24  h  average  rates  of  N- 
assimilation  based  on  14C  incorporation  into  pro- 
tein overestimated  the  actual  rate  by  an  average  of 
24%  Overestimation  of  carbon  assimilation  by  the 
14C  method  (16%)  accounted  for  most  of  the 
observed  discrepancy  in  the  estimation  of  N-as- 
similation  rates.  Estimates  of  actual  N-assimilation 
rates  were  more  accurate  at  high  relative  growth 


rates  (104%)  than  at  low  relative  growth  rate* 
(143%)-  The  N/C  assimilation  ratio  provided  an 
accurate  estimate  104%  of  the  N/C  composition 
ratio  after  a  12:12  L:D  cycle.  The  percentage 
decrease  in  particulate  14C  activity  at  night  due  to 
respiration  was  105%  greater  than  the  predicted 
decrease  estimated  from  the  loss  in  particulate 
carbon  concentration;  dark  respiration  of  carbon 
with  an  average  specific  activity  equal  to  that  of 
the  inorganic  carbon  could  not  entirely  account  for 
this  phenomenon.  Excretion  of  dissolved  organic 
carbon  (DOC)  during  the  photoperiod  and  uptake 
of  low  specific-activity  DOC  at  night  may  have 
caused  the  decrease  in  specific  activity  of  particu- 
late 14C  at  night.  (Author's  abstract) 
W87-O8023 

LATERAL  VARIATION  IN  THE  PRODUC- 
TION AND  FATE  OF  PHYTOPLANKTON  IN  A 
PARTIALLY  STRATIFIED  ESTUARY, 

Maryland  Univ.,  Cambridge.  Horn  Point  Environ- 
mental Labs. 

T.  C.  Malone,  W.  M.  Kemp,  H.  W.  Ducklow,  W.   , 
R.  Boynton,  and  J.  H.  Turtle. 
Marine  Ecology  Progress  Series  MESEDT,  Vol 
32,  No.  2/3,  p  149-160,  September  1986.  12  fig,  1 
tab,  60  ref. 

Descriptors:  'Limnology,  'Spatial  distribution 
•Aquatic  productivity,  'Phytoplankton,  'Estua 
rine  environment,  'Population  density,  'Chesa 
peake  Bay,  'Seasonal  variation,  'Biomass,  Distri 
bution,  Productivity,  Plankton,  Aquatic  plants,  En 
vironment,  Estuaries,  Cycling  nutrients,  Organn 
matter,  Density,  Nutrients,  Vertical  distribution 
Bays,  Oxygen,  Chlorophyll  a,  Bacteria,  Maria 
bacteria,  Eutrophication,  Carbon  cycle. 

The  high  productivity  of  many  estuaries  is  be 
lieved  to  result  from  both  allochthonous  nutrien 
inputs  and  autochthonous  recycling  of  nutrient 
among  producers  and  decomposers  of  organi 
matter.  Time-dependent  variations  in  density  struc 
ture  were  documented  along  a  transect  normal  t 
the  main  axis  of  Chesapeake  Bay  to  investigate  tb 
mechanisms  by  which  nutrients  are  recycled  b< 
tween  sources  and  sinks.  These  variations  uifli 
enced  lateral  distributions  of  dissolved  inorgani 
nutrients,  oxygen,  chlorophyll  a,  and  bacterk 
plankton  and  appeared  to  be  responsible  for  hig 
phytoplankton  production  over  the  flanks  of  tr 
main  channel  relative  to  production  over  the  chai 
nel  Absolute  levels  of  bacterial  abundance  wei 
among  the  highest  reported,  suggesting  that  bact 
ria  are  responsible  for  a  large  function  of  tl 
carbon  flux  in  the  bay.  Relations  among  phyt. 
plankton  production,  bacterial  abundance,  ar 
sediment  trap  collections  indicate  that  variations 
density  structure  reflect  a  transverse  circulate 
which  may  explain  how  nutrients  regeneratj 
below  the  pycnocline  are  rapidly  recycled  into  t! 
euphotic  zone  above.  This  could  be  an  importa 
mechanism  by  which  river-borne  nutrient  inpi 
during  spring  are  coupled  to  high  phytoplankt. 
production  during  summer.  (Author's  abstract) 
W87-08024 

RELATIONSHIP  BETWEEN  PARTICULAR 
AND  EXTRACELLULAR  CARBON  COt 
POUNDS  OF  PHYTOPLANKTON  PHOTOSY 
THESIS  IN  A  TROPICAL  ESTUARY, 

National  Inst,  of  Oceanography,  Panaji  (lndi 
M.  S.  Shailaja,  and  A.  Pant  „CC™T   v 

Marine  Ecology  Progress  Series  MESED1,  v 
32  No  2/3,  p  161-167,  September  1986.  2  fig 
tab,  21  ref.  DST  Project  12  (13)/78-SERC. 

Descriptors:    'Limnology,    'Organic   compoun 
'Particulate  matter,  'Carbon  cycle,  'Phytoplai 
ton,  'Photosynthesis,  'Tropic  zone,  'Estuanne 
vironment,  'Seasonal  variation,  Environment, 
tuaries,  Climatic  zones,  Monsoons,  Wind,  Distri 
tion  patterns.  Radioisotopes,  Carbon  radioisotoi . 
Light  intensity,  Species  composition,  Carbon,  V- 
teins,  Chemical  analysis,  Plankton,  Aquatic  pla 


The  influence  of  seasonal  environmental  conditio 
on  the  formation  of  release  of  organic  compou  > 
by  photosynthesizing  phytoplankton  was  studie. 
a  tropical  estuary.  Selected  low-molecular-wei  | 
intermediates  of  the  glycolate  pathway  (glyc  f 
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acid,  glycine,  and  serine)  and  intermediates  of  car- 
bohydrate and  protein  synthesis  (e.g.,  glucose,  as- 
partic  acid,  and  serine)  were  specifically  analyzed 
for  their  presence  in  the  cells  and  in  cell  exudates. 
The  pattern  of  14C  fixation  into  the  various  intra- 
cellular compounds  changed  from  pre-monsoon  to 
monsoon  depending  on  the  quality  and  intensity  of 
light  available  during  the  two  seasons  as  well  as  on 
phytoplankton  composition.  Carbon  was  largely 
incorporated  into  the  intracellular  carbohydrate 
fraction  during  the  pre-monsoon  and  into  the  pro- 
tein fraction  during  the  monsoon.  Quantitative 
analysis  of  some  selected  low  molecular  weight 
compounds  present  in  the  intracellular  photosynth- 
ate  pool  and  extracellular  exudate  pool  suggested 
that  the  release  of  organic  compounds  is  governed 
mainly  by  the  rate  of  their  production.  (Author's 
ibstract) 
W87-08025 


IROPHIC  INTERACTIONS  BETWEEN  HE- 
rEROTROPHIC  PROTOZOA  AND  BACTER- 
[OPLANKTON  IN  ESTUARINE  WATER  ANA- 
LYZED WITH  SELECTIVE  METABOLIC  IN- 
HIBITORS, 

jeorgia  Univ.,  Sapelo  Island.  Marine  Inst. 
i.  F.  Sherr,  E.  B.  Sherr,  T.  L.  Andrew,  R.  D. 
:allon,  and  S.  Y.  Newell. 

i4arine  Ecology  Progress  Series  MESEDT,  Vol 
12,  No.  2/3,  p  169-179,  September  1986.  5  fig,  5 
ab,  54  ref.  NSF  Grant  OCE-82- 19866,  NIH  Grant 
JRSG  507  RR07025-21. 

Jescriptors:  'Analytical  methods,  'Limnology, 
Heterotrophic  bacteria,  'Ecology,  'Protozoa, 
Estuarine  environment,  'Metabolic  inhibitors! 
Salt  marshes,  'Grazing,  'Food  chains,  Plankton, 
^ooplankton,  Phytoplankton,  Aquatic  plants,  En- 
iroument,  Estuaries,  Marshes,  Seasonal  variation, 
)ensity,  Population  density,  Nitrogen,  Nitrogen 
ycle,  Nutrients,  Cycling  nutrients,  Growth,  Pro- 
uctivity,  Aquatic  animals. 

i  situ  grazing  rates  of  heterotrophic  nanoplankton 
HNAN)  on  bacterioplankton  in  a  salt  marsh  estu- 
ry  in  Georgia  were  estimated  using  a  selective 
letabolic  inhibitor  technique.  Seasonal  experi- 
lents  with  prokaryotic  inhibitors  showed  a  signifi- 
uit,  positive  relation  between  bacterial  abundance 
Jd  HNAN  grazing  rates.  On  average,  only  40  to 
%  of  bacterioplankton  production  in  the  estuary 
>peared  to  be  consumed  by  phagotrophic  proto- 
»  (<  20  microns).  Eukaryotic  inhibitor  experi- 
ents  suggested  that  protozoan  grazing  can  have  a 
Kitive  feedback  effect  on  bacterioplankton  pro- 
lction,  and  that  nitrogen  regeneration  by  proto- 
la  may  be  of  particular  importance  to  bacterial 
owth.  Although  eukaryotic  inhibitors  did  not 
■ove  to  be  routinely  useful  to  estimate  protozoan 
azing  rates  on  bacterioplankton,  they  may  con- 
fute to  understanding  qualitative  control  mecha- 
sms  in  the  microbial  food  web.  It  is  also  suggest- 
!  that  feedback  control  effects  should  be  explicit- 
included  in  any  future  modeling  efforts.  (Au- 
or's  abstract) 
87-08026 


INSISTENCY  OF  SEASONAL  CHANGES  IN 
*  ESTUARINE  FISH  ASSEMBLAGE, 

urdoch  Univ.  (Western  Australia).  School  of  En- 
ronmental  and  Life  Science. 
C.  Potter,  P.  N.  Claridge,  and  R.  M.  Warwick 
anne  Ecology  Progress  Series  MESEDT,  Vol 
.  No.  2/3,  p  217-228,  September  1986.  6  fig,  2 
),  44  ref. 

scriptors:  'Limnology,  'Seasonal  variation, 
ituanne  environment,  'Severn  Estuary,  *Spe- 
s  composition,  'Fish  populations,  'Fish  migra- 
i.  Distribution  patterns,  Environment,  Density 
pulation  density,  Classification,  Temperature 
iter  temperature,  Salinity,  Chemical  properties, 
ysical  properties,  Powerplants,  Migration,  Spe- 
s  diversity,  Growth  stages,  Fish,  Ecological  dis- 
Jution. 

a  on  the  abundance  of  all  fish  species  collected 
weekly  intervals  from  the  intake  screens  of  the 
ibury-upon-Severn  Power  Station  in  the  inner 
'em  Estuary  (U.K.)  between  1972  and  1977 
re  analyzed   using  classification   and   multi-di- 


mensional scaling  (MDS)  ordination  techniques. 
The  results  show  that  in  each  year  the  structure  of 
the  fish  community  in  the  shallows  of  the  estuary 
underwent  similar  cyclical  changes.  These  changes 
were  largely  attributable  to  a  sequential  immigra- 
tion and  emigration  of  different  species,  especially 
estuarine-dependent  marine  species,  and  were  not 
driven  directly  by  variations  in  water  temperature, 
salinity  or  freshwater  discharge  from  the  river. 
However,  comparisons  between  the  data  for  years 
with  the  driest  and  wettest  winters  show  that  the 
pattern  of  change  in  faunal  composition  was  modi- 
fied under  extreme  environmental  conditions  (Au- 
thor's abstract) 
W87-08027 


MICROBENTHOS,  MEIOBENTHOS  AND  FID- 
DLER CRABS:  TROPHIC  INTERACTIONS  IN 
A  TROPICAL  MANGROVE  SEDIMENT, 

Transkei  Univ.,  Umtata  (South  Africa).  Dept    of 

Zoology. 

A.  H.  Dye,  and  T.  A.  Lasiak. 

Marine  Ecology  Progress  Series  MESEDT,  Vol 

32,  No.  2/3,  p  259-264,  September  1986.  1  fig,  1 

tab,  43  ref.  6 

Descriptors:  'Limnology,  'Benthos,  'Ecology 
'Food  chains,  'Crabs,  'Tropic  zone,  'Mangrove 
swamps,  'Sediments,  Crustaceans,  Climatic  zones, 
Swamps,  Food  habits,  Algae,  Tides,  Density,  Pop- 
ulation density,  Migration,  Protozoa,  Benthic 
fauna,  Detritus,  Organic  matter,  Aquatic  animals, 
Environment,  Estuarine  environment,  Bays, 
Queensland. 

Aspects  of  the  feeding  ecology  of  the  fiddler  crabs 
Uca  vocans  and  Uca  polita  from  tropical  man- 
groves were  studied.  Gut  analysis  revealed  that 
microheterotrophs  were  the  major  food  source  for 
both  species,  although  U.  polita  also  ingested  small 
numbers  of  microalgae.  No  evidence  was  found  for 
the  ingestion  of  meiobenthos.  Based  on  measure- 
ments of  feeding  rate  and  mass  of  feeding  pellets 
produced,  it  is  estimated  that  the  U.  vocans  popu- 
lation forages  43%  of  the  sediment  surface  during 
a  low-tide  feeding  period  of  2  to  2.5  h;  the  corre- 
sponding figure  for  U.  polita  is  22%.  Abundance  of 
meiobenthos  increased  2-  to  5-fold  when  crabs 
were  excluded  from  the  sediment.  It  is  suggested 
that  avoidance  by  downward  migration  and/or 
competition  for  food  resources  may  account  for 
this  difference.  (Author's  abstract) 
W87-08028 


INFLUENCE  OF  TEMPERATURE,  SALINITY 
AND  OXYGEN  ON  THE  CADMIUM  BALANCE 
OF  MUSSELS  MYTILUS  EDULIS, 

Kiel  Univ.   (Germany,   F.R.).   Inst,   fuer  Meeres- 

kunde. 

H.  Fischer. 

Marine  Ecology  Progress  Series  MESEDT,  Vol 

32,  No.  2/3,  p  265-278,  September  1986.  7  fig,  6 

tab,    77   ref.    UBA    F   and    E   Vorhaben    Wasser 

10607033. 

Descriptors:  'Limnology,  'Temperature  effects, 
'Salinity,  'Cadmium,  'Mussels,  'Oxygen,  'Myti- 
lus,  'Bioaccumulation,  'Growth,  'Bioindicators, 
Temperature,  Water  temperature,  Chemical  prop- 
erties, Physical  properties,  Mollusks,  Growth 
stages,  Juvenile  growth  stage,  Aquariums,  Tissue 
analysis,  Salts,  Accumulation,  Calcium,  Heavy 
metals,  Oxygen,  Dissolved  oxygen,  Biological 
magnification,  Indicators. 

Juvenile  mussels  were  cultivated  in  controlled 
flow-through  aquaria  to  investigate  the  influence 
of  environmental  temperature,  salinity,  and  dis- 
solved oxygen  on  cadmium  balance.  Inverse  rela- 
tions between  Cd  concentration  of  soft  tissues  and 
physical  condition  of  mussels  were  observed  in 
response  to  temperature.  Reducing  salinity  while 
keeping  dissolved  Cd  constant  increased  the  molar 
ratio  of  Cd  and  seawater  salts.  Accumulation  of  Cd 
in  the  soft  tissues  and  of  Ca  in  the  shells  of  mussels 
was  determined  by  Cd  and  Ca  concentrations 
within  the  range  of  1.5  to  3.0%  salinity.  Residues 
of  Cd  in  mussels  are  therefore  higher  in  samples 
from  lower  salinity.  Below  1.5%,  the  Cd/shell-wt 
index  is  disproportionately  higher,  corresponding 
to  reduced  shell  growth  in  lower  salinities.  Dis- 


Estuaries — Group  2L 

solved  oxygen  concentrations  between  2.5  and  6.5 
ml/1  had  no  influence  on  the  Cd  balance  of  mus- 
sels. Experimental  results  were  reproducible  and 
corresponded  to  field  observations,  and  modifica- 
tions of  growth  and  performance  were  in  accord- 
ance with  the  literature.  Lowest  experimental  tem- 
perature, salinity,  and  oxygen  tested  inhibited  both 
growth  of  mussels  and  Cd  uptake  within  a  small 
laboratory  gradient.  Growth  in  the  concerned  en- 
vironment is  discussed  as  an  essential  aspect  of 
research  on  metals  and  molluscs,  and  in  relation  to 
the  mussel  watch  (bioindicator)  concept.  (Author's 
abstract) 
W87-08029 


PERIPHYTON  AS  MONITORS  FOR  HEAVY 
METAL  POLLUTION  IN  THE  CALCASIEU 
RIVER  ESTUARY, 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5B 

W87-08055 


NUMERICAL  SIMULATION  OF  FLOODING 
AND  DRYING  IN  A  DEPTH-AVERAGED 
TIDAL  FLOW  MODEL, 

Bradford  Univ.  (England).  Dept.  of  Civil  Enginer- 

mg  and  Structural  Engineering. 

R.  A.  Falconer,  and  P.  H.  Owens. 

Proceedings     of     Institutional     Civil     Engineers 

PCIEAT,  Vol.  83,  Part  2,  p  161-180,  March  1987 

14  fig,  16  ref. 

Descriptors:  'Model  studies,  'Tidal  currents, 
'Flooding,  'Estuaries,  'Numerical  analysis,  'Sim- 
ulation, 'Hydrodynamics,  Prediction,  Drying, 
Humber  Estuary,  Depth,  Velocity,  Field  tests. 

A  refined  numerical  modelling  scheme  to  simulate 
the  flooding  and  drying  of  shallow  estuarine 
reaches  by  repetitive  tides  is  described.  Interest  has 
been  focused  on  developing  a  technique  which  can 
be  applied  to  relatively  large  grid  space  and  time 
step  models,  and  which  may  be  particularly  rele- 
vant to  nested  hydrodynamic  modelling.  Details 
are  given  of  comparisons  of  water  elevation  pre- 
dictions obtained  for  two  different  approaches  in 
modelling  flooding  and  drying,  for  an  idealized 
one-dimesional  estuary  with  a  uniformly  sloping 
bed  and  with  extreme  grid  and  time  step  sizes.  As  a 
result  of  these  comparisons,  a  refined  scheme 
which  is  particularly  relevant  to  less  time  restric- 
tive implicit  models  has  been  proposed.  The  pro- 
posed flooding  and  drying  simulation  technique 
has  been  applied  to  a  two-dimesional  coarse  grid 
model  of  the  Humber  Estuary.  The  predicted 
water  elevations  and  depth  mean  velocities  have 
compared  favorably  with  field  measurements  taken 
at  four  specific  sites  along  the  estuary,  which 
would  suggest  that  the  technique  is  an  improve- 
ment on  an  earlier  scheme  that  gave  unstable  re- 
sults for  the  Humber  Estuary.  (Author's  abstract) 


EVALUATING  THE  WETLAND  RESOURCE, 

Silsoe  Coll.  (England). 

For  primary  bibliographic  entry  see  Field  4C 

W87-08084 


TURBIDITY  CURRENTS  AND  SUBMARINE 
CHANNEL  FORMATION  IN  RUPERT  INLET 
BRITISH  COLUMBIA:  1.  SURGE  OBSERVA- 
TIONS, 

Memorial    Univ.    of   Newfoundland,    St.    John's. 

Dept.  of  Physics. 

For  primary  bibliographic  entry  see  Field  2J 

W87-08091 


EFFECTS  OF  SAWDUST  POLLUTION  ON  THE 
GERMINATION  OF  FUNGAL  SPORES  IN 
LAGOS  LAGOON, 

Lagos  Univ.  (Nigeria).  Dept.  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5C 
W87-08109 


WATER  PROPERTIES  AND  CIRCULATION  IN 
SHELIKOF  STRAIT,  ALASKA  DURING   1985, 
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Field  2— WATER  CYCLE 
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Group  2L — Estuaries 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

R.  K.  Reed,  J.  D.  Schumacher,  and  L.  S.  Incze. 
NOAA  Technical  Memorandum  ERL  PMEL-68, 
October  1986.  35  p,  30  fig,  6  tab,  13  ref. 

Descriptors:  ♦Shelikof  Strait,  'Alaska,  'Water 
properties,  *Water  circulation,  ♦Coastal  waters, 
♦Flow  patterns,  Seasonal  variation,  Estuaries. 

Data  from  cruises  in  March,  July,  and  October 
1985  are  used  to  describe  circulation  and  property 
distributions,  and  their  changes,  in  Shelikof  Strait. 
The  Alaska  Coastl  Current  flows  to  the  southwest 
throughout  the  year,  but  greatest  baroclinic,  geos- 
trophic  speeds  occur  in  fall  when  the  upper  waters 
are  least  saline  because  of  a  maximum  in  freshwater 
discharge.  The  deep  water  in  the  central  part  of 
the  Strait  has  its  source  to  the  south,  and  the 
properties  seem  to  result  from  vertical  mixing  of 
this  southern  water.  Thus  Shelikof  Strait  has  an 
estuarine-like  circulation,  but  the  intensity  of  the 
northward  inflow  varies  appreciably.  Property  dis- 
tributions showed  isoclines  were  nearly  always 
deepest  on  the  right  side  of  the  channel  (looking 
downstream);  greatest  baroclinic  speeds  were  often 
there  also.  It  is  believed  that  differential  Ekman 
pumping  may  be  important  to  the  development  of 
this  structure  and  its  change,  at  least  in  some 
locations.  Volume  transport  estimates  for  the 
upper  150  db  varied  greatly  in  space  and  time,  with 
maximum  values  >  1,000,000  cu  m/sec.  At  times 
the  southwest  flow  bifurcated,  with  part  continu- 
ing along  the  Alaska  Peninsula  and  the  rest  exiting 
the  main  channel  to  the  south.  (Author's  abstract) 
W87-082O0 

COLUMBIA  RIVER  ESTUARY  DATA  DEVEL- 
OPMENT PROGRAM  (CREDDP).  DYNAMICS 
OF  THE  COLUMBIA  RIVER  ESTUARINE 
ECOSYSTEM.  VOLUME  1, 

Columbia  River  Estuary  Study  Taskforce,  Astoria, 

OR 

C  Simenstad,  D.  Jay,  C.  D.  Mclntire,  W.  Nehlsen, 

and  C.  Sherwood. 

Available  from  the  National  Technical  Information 

Service,    Springfield,    Virginia   22161,    as    PB84- 

244474.  Price  codes:  A16  in  paper  copy,  A01  in 

microfiche.  340  p,  152  fig,  18  tab,  242  ref. 

Descriptors:  ♦Columbia  River,  ♦Estuaries,  ♦Lim- 
nology, Data  acquisition,  Ecological  effects,  Bio- 
logical properties,  Physical  properties,  Ecosys- 
tems. 

This  report  presents  an  ecological  synthesis  of  the 
physical  and  biological  studies  carried  out  by  the 
Columbia  River  Estuary  Data  Development  Pro- 
gram (CREDDP).  It  is  written  primarily  for  estua- 
rine  scientists  and  resource  managers  with  training 
in  the  physical  and  biological  sciences.  Compre- 
hensive ecological  studies  of  the  Columbia  River 
Estuary  are  given.  Most  studies  have  been  site- 
specific  and/or  focused  on  target  organisms.  Al- 
though there  is  considerable  data  on  physical  and 
biological  characteristics  of  the  estuary,  little  infor- 
mation is  available  on  relationships  among  biologi- 
cal processes  and  physical  processes.  This  report, 
which  focuses  on  physical-biological  relationships 
and  other  ecological  processes,  provides  a  major 
advance  in  understanding  of  the  Columbia  River 
estuarine  ecosystem.  (Lantz-PTT) 
W87-08206 


PREDICTION  OF  SALINITIES  IN  THE  MATA- 
GORDA BAY  AREA, 

Texas   Univ.   at  Austin.   Center  for  Research  in 

Water  Resources. 

J.  A   Fitch,  and  N.  E.  Armstrong. 

Technical    Report    No.    CRWR    200,    December 

1982.  56  p,  7  fig,  1 1  tab,  25  ref. 

Descriptors:  ♦Matagorda  Bay,  ♦Texas,  ♦Salinity, 
Bays,  ♦Model  studies,  Calibrations,  Sensitivity 
analysis,  Mathematical  models,  Prediction. 

The  multi-compartment,  completely  mixed  model 
used  here,  provides  a  reasonable  representation  of 
the  behavior  of  the  Matagorda  Bay  system  of 
Texas.  It  accomodates  the  physical  limitations  of 


the  system  ~  its  shallow  depths  and  the  wind 
mixing  -  in  its  assumptions  of  a  group  of  complete- 
ly mixed  reactors.  General  salinity  trends  within 
the  system  are  consistently  obtained.  Long-term 
salinity  calibrations  were  achieved  with  greater 
precision  than  were  short-term  calibrations.  In  ad- 
dition, use  of  a  model  calibrated  with  long-term 
data  to  predict  a  short-term  sub-set  of  the  data  was 
more  successful  in  the  static  case  than  in  the  dy- 
namic case.  This  result  was  probably  due  to  the 
greater  response  time  allowed  in  the  static  model. 
Sensitivity  analysis  showed  that  the  predicted  sub- 
bay  salinities  were  more  sensitive  to  changes  in 
freshwater  inflows  than  to  changes  in  exchange 
coefficients.  Thus,  the  model  is  more  sensitive  to 
physical  changes  than  it  is  to  the  calibration  proc- 
ess. The  dynamic  case  proved  to  be  more  sensitive 
to  changes  in  exchange  coefficients  than  did  the 
static  case.  Although  the  model  was  not  sufficient 
to  predict  exact  changes  resulting  from  alterations, 
the  use  of  the  model  for  the  prediction  of  general 
trends  was  successful.  (Lantz-PTT) 
W87-08221 


SPECIES  DIVERSITY  AND  STRUCTURE  OF 

MEIOBENTHIC       COMMUNITIES       IN       A 

LAGOON  ECOSYSTEMS  (DIVERSITE  SPECI- 

FIOUE  ET  STRUCTURE  DES  PEUPLEMENTS 

MEIOBENTHIQUES  D'UN  ECOSYSTEME  LA- 

GUNAIRE), 

Bordeaux- 1  Univ.,  Talence  (France).  Inst,  de  Bio- 

logie  Marine. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-08284 

DISSEMINATION  STRATEGIES  OF  TREMA- 
TODE  CERCARIAE  IN  A  MARINE  LITTORAL 
ECOSYSTEM  (STRATEGICS  DE  DISSEMINA- 
TION DES  CERCAIRES  DE  TREMATODES 
DANS  UN  ECOSYSTEME  MARIN  LITTORAL), 
Saint-Jerome  Univ.,  Marseille  (France).  Lab.  de 
Zoologie  et  Biologie  Marines. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-08285 

COASTAL  UPWELLING  ON  A  SLOPING 
BOTTOM:  THE  FORMATION  OF  PLUMES, 
JETS  AND  PINCHED-OFF  CYCLONES, 

University  of  Southern  California,  Los  Angeles. 

Dept.  of  Mechanical  Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 

W87-08316 

COMPUTER  BASED  CULTURING  SYSTEM 
FOR  MEASURING  THE  PHOTOSYNTHETIC 
RESPONSE  OF  PHYTOPLANKTON  TO  A 
FLUCTUATING  ENVIRONMENT, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Marine,  Earth  and  Atmospheric  Sciences. 
For  primary  bibliographic  entry  see  Field  7B. 

W87-08319 


COMPARATIVE  STUDY  OF  THE  PATTERNS 
OF  BIOACCUMULATION  OF  ESSENTIAL  (CU, 
ZN)  AND  NON-ESSENTIAL  (CD,  PB)  TRACE 
METALS    IN    VARIOUS    ESTUARINE    AND 
COASTAL  ORGANISMS, 
Nantes  Univ.  (France).  Lab.  de  Toxicologic 
For  primary  bibliographic  entry  see  Field  5B. 
W87-08320 


PATTERNS  OF  DISTRIBUTION  OF  DIATOM 
ASSEMBLAGES  ALONG  ENVIRONMENTAL 
GRADIENTS  IN  THE  SEVERN  RIVER  ESTU- 
ARY, CHESAPEAKE  BAY,  MARYLAND, 

Dickinson  Coll.,  Carlisle,  PA.  Dept   of  Geology 
and  Environmental  Sciences. 
C  C.  Wilderman.  ^T      , 

Journal  of  Phycology  JPYLAJ,  Vol.  23,  No.  1,  p 
209-217,  March  1987.  6  fig,  4  tab,  33  ref. 

Descriptors:  ♦Population  dynamics,  ♦Diatoms, 
♦Severn  River  Estuary,  ♦Limnology,  Salinity,  Sea- 
sonal variation,  Distribution,  Chesapeake  Bay,  Es- 
tuaries, Taxonomy. 

Distribution  patterns  of  diatoms  from  natural  sub- 
strates and  surface  waters  of  the  Severn  River, 


Maryland,  are  related  to  salinity  and  seasonal  gra- 
dients through  time  and  space  by  minimum  span- 
ning tree  cluster  analysis  and  principal  component* 
analysis  Assemblages  were  found  to  be  distributed 
in  a  complex  but  orderly  fashion,  with  primary 
discontinuities  occurring  between  seasons,  and  be- 
tween planktonic  and  attached  forms  Within  sea- 
sons, benthic  groupings  are  distributed  as  continual 
along  a  horizontal  salinity  gradient,  with  one  dis- 
continuity at  a  location  with  a  mean  salinity  of 
approximately  .7%.  Downstream  from  this  discon- 
tinuity, most  species  do  not  follow  the  changing 
salinity  patterns  from  season  to  season,  and  are 
considered  euryhaline  for  a  salinity  range  of  .8  - 
1.6%.  Upstream  from  this  discontinuity  there  is  a 
relatively  distinct  and  persistent  assemblage  of  oli- 
gohaline  indicators.  Evidence  derived  by  compar- 
ing this  study  with  similar  studies  from  Oregon 
estuaries  indicates  that  similar  distribution  patterns, 
community  structures  and  taxa  can  be  expected  to 
occur  in  estuaries  on  the  east  and  west  coasts  of 
North  America.  (Authors  abstract) 
W87-08323 

INFLUENCE  OF  MANGROVE-DERIVED  TAN- 
NINS ON  INTERTIDAL  MEIOBENTHOS  IN 
TROPICAL  ESTUARIES, 

Australian  Inst,  of  Marine  Sciences,  Townsville. 
D.  M.  Alongi. 

Oecologia  OECOBX,  Vol.  71,  No.  4,  p  537-540, 
March  1987.  1  fig,  1  tab,  24  ref. 

Descriptors:  ♦Intertidal  areas,  ♦Limnology,  ♦Tan- 
nins, ♦Mangroves,  ♦Tropical  estuaries,  ♦Nema- 
todes, Australia,  Forests,  Growth,  Field  tests, 
Leaves,  Litter,  Coastal  waters. 

Mangrove-derived  tannins  negatively  effected  lab- 
oratory-reared nematode  populations  and  natural 
communities  of  meiobenthos  in  tropical  mangrove 
forests  along  the  northeastern  coast  of  Australia.  In 
the  low  and  mid  intertidal  zones  of  five  mangrove 
estuaries,  nearly  all  of  the  dominant  meiofaunal 
taxa  correlated  negatively  with  concentrations  of 
sediment  tannins.  Only  nematodes  correlated  with 
low  tannin  concentrations  in  the  high  intertidal 
zones.  The  negative  exponential  equation  y  =  be 
to  the  minus  mx  power  represented  the  best-fit  for 
most  of  the  meiofauna-tannin  relationships.  The 
mangrove-dwelling  nematode,  Terschellmgia  lon- 
gicaudata  did  not  grow  (r  =  0.001)  in  the  laborato- 
ry on  fresh,  tannin-rich  leaves  of  the  red  man- 
grove, Rhizophora  stylosa.  Population  growth  ol 
the  nematode  was  significantly  greater  on  fresh, 
tannin-poor  leaves  of  the  grey  mangrove,  Avicen- 
nia  marina  (r  =  0.081)  with  best  growth  (r  = 
0.112)  attained  on  a  diet  of  tannin-free,  mixec 
cereal.  These  preliminary  field  and  laboratory  re 
suits  suggest  that  hydrolyzable  tannins  leachec 
from  mangrove  roots  and  leaf  litter  are  an  impor 
tant  factor  regulating  intertidal  meiobenthic  com 
munities  in  tropical  mangrove  forests  along  tn< 
northeastern  Australian  coast.  (Author's  abstract 
W87-08325 

COBBIONEMA  CAPENSE  N.  SP .  FM* 
SWARTKOPS  ESTUARY,  PORT  ELIZABE1T 
(NEMATODA:  SELACHINEMATIDAE), 

Port  Elizabeth  Univ.  (South  Africa).  Dept.  of  Lc 

ology. 

J.  P.  Furstenberg,  and  J.  Heyns. 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  6J 

No.  1,  p  80-82,  January  1987.  6  fig,  6  ref. 

Descriptors:  ♦Limnology,  ♦Cobbionema,  ♦Swar 
kops  estuary,  ♦Nematodes,  ♦Estuaries,  Faun: 
South  Africa. 

Anew  species  of  nematode  is  distinguished  by  tr 
moderately  cuticularized  buccal  cavity  wall  an 
teeth  ridges.  The  salinity  and  water  temperatui 
ranges  of  the  sampling  site  during  1979  were  1 
26%  and  16-26  C,  respectivel  Drawings  depi; 
some  aspects  of  the  new  species.  (Airone-Kl 
W87-08535 


TREATMENT  AND  DISPOSAL  C 
WASTEWATERS  FROM  SETTLEMENTS  AN 
TOURIST  RESORTS  IN  THE  MED1TERRAN 
AN  COAST  -  STATE  OF  THE  ART  REVIEV 
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Zagreb  Univ.  (Yugoslavia).  Faculty  of  Civil  Engi- 
neering. 

For   primary   bibliographic   entry   see   Field   5D 
W87-08541 


TOWN  OF  VALLAURIS  (FRENCH  RIVIERA  - 
AN  EXAMPLE  OF  A  COASTAL  AREA  SANITA- 
TION IMPROVEMENT  PROJECT, 

Lyonnaise  des  Eaux,  Cannes  (France). 

For  primary   bibliographic   entry   see   Field   5D 

W87-08542 


VIRAL  POLLUTION  OF  COASTAL  WATERS 
RESULTING  FROM  THE  DISPOSAL  OF  UN- 
TREATED SEWAGE  EFFLUENTS, 

Institut    Pasteur    Hellenique,     Athens    (Greece). 

Dept.  of  Virology. 

For  primary  bibliographic  entry  see  Field  5B 

W87-08543 


IMPACT   OF    ORGANIC   'POLLUTANTS    ON 
COASTAL  WATERS,  GULF  OF  TRIESTE, 

Trieste  Univ.  (Italy).  1st.  di  Idraulica. 

For  primary  bibliographic  entry  see  Field  5C 

W87-08545 


WASTEWATER   DISPOSAL   IN  THE   RIJEKA 
REGION, 

Institute  for  Physical  Planning  and  the  Protection 
of  the  Environment,  Istarska  (Yugoslavia). 
For  primary  bibliographic  entry  see  Field  5E 
W87-08547 


OBJECTIVES  AND  ACHIEVEMENTS  OF  THE 
THREE  CONFERENCES  ON  THE  PROTEC- 
TION OF  THE  ADRIATIC  SEA, 

For  primary  bibliographic  entry  see  Field  5G 
W87-08560 


POLLUTION  OF  THE  BEACHES  OF  ALEXAN- 
DRIA DUE  TO  THE  DISCHARGE  OF 
SEWAGE:  A  CASE  STUDY, 

Alexandria  Univ.  (Egypt).  Dept.  of  Environmental 

Health. 

For  primary  bibliographic  entry  see  Field  5B 

W87-08565 


WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION-Field  3 
Use  Of  Water  Of  Impaired  Quality— Group  3C 


PRELIMINARY  RESULTS  OF  THE  JOINT 
ITALIAN-YUGOSLAV  RESEARCH  PROGRAM 
ON  THE  POLLUTION  OF  THE  ADRIATIC 
SEA, 

Institut    Rudjer    Boskovic,    Zagreb    (Yugoslavia) 

Center  for  Marine  Research. 

For  primary  bibliographic  entry  see  Field  5B 

W87-08567 


EUTROPHICATION  OF  COASTAL  WATERS  - 
GULF  OF  TRIESTE, 

Trieste  Univ.  (Italy).  1st.  di  Idraulica. 

For  primary  bibliographic  entry  see  Field  5B 

W87-08568 

3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 
TOLLUTED00  MUCH'  TO°  LITTLE'  TO° 

For  primary   bibliographic   entry   see   Field   5G 
^87-07679 


^ROSSFLOW  MEMBRANE  FILTRATION  EX- 
PANDS ROLE  IN  WATER  TREATMENT, 

■or  primary  bibliographic  entry  see  Field  5F 
V87-07924 


3B.  Water  Yield  Improvement 


WATER.    TOO    MUCH,    TOO    LITTLE,    TOO 
POLLUTED, 

For   primary   bibliographic   entry   see   Field   5G. 

W87-07679 


DELAYED  EFFECTS  OF  CLOUD  SEEDING 
WITH  SILVER  IODIDE, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Sydney  (Australia).  Div.  of  Atmos- 
pheric Research. 
E.  K.  Bigg,  and  E.  Turton. 

Journal  of  Climate  and  Applied  Meteorology 
JCAMEJ,  Vol.  25,  No.  10,  p  1382-1386,  October 
1986.  3  fig,  7  ref. 

Descriptors:  *Cloud  seeding,  *Silver  iodide,  ♦Tas- 
mania, 'Nucleation,  *Bacteria,  *Weather  modifica- 
tion, "Chemistry  of  precipitation,  Ice,  Ice  forma- 
tion, Statistical  analysis,  Rainfall,  Grasslands,  Eco- 
logical effects. 

Apparent  delayed  effects  of  aerial  cloud  seeding 
with  silver  iodide  are  demonstrated  in  Smith  et 
al.'s  experiment  in  Tasmania.  These  effects  reached 
a  maximum  nine  days  after  a  seeded  day  and  were 
most  unlikely  to  have  arisen  by  chance.  A  possible 
cause  of  these  and  even  more  delayed  effects  of 
seeding  is  shown  to  be  the  enhancement  of  concen- 
trations of  airborne  ice-nucleating  bacteria  by  small 
amounts  of  silver  iodide  applied  to  vegetation.  This 
was  demonstrated  in  direct  tests  utilizing  two  plots 
enclosed  by  transparent  polyethylene  sheets 
stretched  on  a  wooden  frame  2  m  high.  Ice  nuclei 
were  collected  on  membrane  filters.  Each  chamber 
was  provided  with  an  overhead  water  system  using 
three  fine  misting  jets  and  was  watered  for  5  min 
every  6  h  from  the  start  of  the  experiment  in 
January  1985  to  about  100  days  after  the  addition 
of  silver  iodide  in  March.  The  enhancement  of  ice 
nuclei  reached  a  maximum  between  days  90  and 
180.  It  is  concluded  that  anyone  contemplating  a 
cloud  seeding  experiment  should  include  an  ex- 
tended ice-nucleus  measuring  network  in  the  essen- 
tial physical  observations  accompanying  the  exper- 
iment and  incorporate  lengthy  unseeded  periods  to 
check  for  persistent  effects  of  seeding.  (Author's 
abstract) 
W87-07934 


WEATHER  MODIFICATION  IN  ARID  RE- 
GIONS: THE  ISRAELI  EXPERIENCE, 

Ben-Gunon  Univ.  of  the  Negev,  Sde  Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research 
L.  Berkofsky. 

Climatic  Change  CLCHDX,  Vol.  9,  No.  1/2  p 
103-112,  August-October  1986.  3  fig,  1  tab,  14  ref. 

Descriptors:  *Model  studies,  *Weather  modifica- 
tion, *Arid  zone,  *Israel,  'Albedo,  *Numerical 
analysis,  *Cloud  seeding,  Climatic  zones,  Radi- 
ation, Mathematical  studies,  Mathematical  models, 
Mathematical  equations,  Deserts,  Rainfall,  Artifi- 
cial precipitation,  Precipitation,  Clouds,  Cloud 
physics,  Flooding,  Silver  iodide,  Dynamics. 

One  of  the  suggestions  for  modifying  weather  in 
semi-arid  zones  is  to  alter  the  albedo  over  large 
geographical  areas.  Most  effort  along  these  lines 
has  involved  the  use  of  numerical  models  in  which 
it  is  possible  to  alter  the  albedo.  Using  Negev  data, 
it  is  shown  that  the  albedo  would  have  to  have 
changed  over  a  minimum  of  250  km  in  order  to 
observe  the  effect  of  the  change  in  the  model. 
Experiments  to  enhance  rainfall  by  cloud  seeding 
in  Israel  have  been  carried  out  for  26  years,  mostly 
in  the  northern  part  of  the  country.  Two  methods 
of  seeding  are  discussed:  'static',  in  which  seeding 
causes  changes  in  the  cloud's  microphysics,  and 
'dynamic',  in  which  seeding  causes  changes  in  the 
cloud's  dynamics.  Seeding  probably  alters  both  the 
dynamics  and  microphysics,  so  that  a  properly 
constructed  cloud  model  should  account  for  both. 
(Author's  abstract) 
W87-07997 


WATER  RELATIONS  OF  TWO  CALIFORNIA 
CHAPARRAL  SHRUBS, 


California  Univ.,  Davis.  Dept.  of  Botany. 

J.  J  Hart,  and  S.  R.  Radosevich. 

American  Journal  of  Botany  AJBOAA,  Vol    74 

No.  3,  p  371-384,  March  1987.  9  fig,  3  tab,  35  ref 

Descriptors:  *Evapotranspiration,  *Plant  water 
use,  'Chaparral,  'Drought  effects,  'Water  poten- 
tial, 'Transpiration,  Shrubs,  Chamise,  Manzanita, 
California,  Leaves,  Plants,  Drought. 

Water  use  patterns  of  two  California  chaparral 
shrub  species,  chamise  (Adenostoma  fasciculatum 
H.  and  A.)  and  Stanford  manzanita  (Arctostaphy- 
los  stanfordiana  Parry),  were  compared  during 
summer  drought.  Observations  of  diurnal  and  sea- 
sonal courses  of  shoot  water  potential,  leaf  con- 
ductance and  transpiration  revealed  that  chamise 
was  more  conservative  in  water  use  than  manzan- 
ita. Evidence  obtained  cast  doubt  on  a  hypothesis 
previously  proposed  to  explain  an  anomalous  pat- 
tern of  shoot  water  potential  in  chamise.  (Author's 
abstract) 
W87-08050 


PROJECT  SKYWATER  1985-86  CRADP  DATA 
INVENTORY:  COLORADO  RIVER  AUGMEN- 
TATION DEMONSTRATION  PROJECT. 

Water  and  Power  Resources  Service,  Denver,  CO. 
Office  of  Atmospheric  Resources  Management. 
For  primary  bibliographic  entry  see  Field  2B 

W87-08235 


3C.  Use  Of  Water  Of  Impaired 
Quality 


CAN  GRAIN  ABSORB  VOLATILE  PHENOLS 
FROM  IRRIGATING  WATER:  THIN-LAYER 
CHROMATOGRAPHY  OF  STEAM-VOLATILE 
PHENOLS  IN  THE  WASTE  WATER  OF  THE 
PETROLEUM  INDUSTRY  AND  THE  GRAIN 
IRRIGATED  BY  IT, 

Agricultural  Biology  Research  Inst.,  Beijing 
(China).  6 

For  primary  bibliographic  entry  see  Field  5A 
W87-07620 


PRELIMINARY  OBSERVATIONS  ON  USE  OF 
ETHANOL  DISTILLER'S  BY-PRODUCTS  FOR 
POLYCULTURE  OF  FRESHWATER  PRAWN 
(MACROBRACHIUM  ROSENBERGII)  AND 
GOLDEN  SHINER  (NOTEMIGONUS  CRYSO- 
LEUCAS), 

Southern  Illinois  Univ.  at  Carbondale.  Fisheries 
Research  Lab. 

C.  C.  Kohler,  W.  M.  Lewis,  and  S.  P.  Krueger 
Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia,  22161,  as  DE84- 
014850.  Price  codes  A02  in  paper  copy  and  A01  in 
microfiche.  (1983).  21  p.  2  fig,  8  tab,  11  ref  DOE 
Contract  DE-FG02-81510295. 

Descriptors:  'Impaired  water  use,  'Shiner,  'Diets, 
'Aquaculture,  'Industrial  wastes,  'Polyculture,' 
'Shrimp,  'Water  reuse,  Fish,  Water  pollution  ef- 
fects, Biological  oxygen  demand,  Ponds,  Produc- 
tivity, Water  temperature. 

Two  major  by-products  of  ethanol  distillation, 
corn  distiller's  solubles  and  corn  distiller's  mash, 
were  evaluated  for  their  potential  use  as  a  food 
source  for  freshwater  prawn  (Macrobrachium  ro- 
senbergn)  and  golden  shiner  (Notemigonus  cryso- 
leucas)  in  mid-western  United  States.  Corn  distill- 
er's solubles  were  not  found  to  be  highly  toxic  to 
aquatic  organisms  at  concentrations  ranging  up  to 
10,000  ppm.  However,  the  high  biological  oxygen 
demand  of  the  material  requires  that  single  applica- 
tions not  exceed  2000  ppm.  Yield  trials  were  con- 
ducted over  a  four  month  period  in  five  0.1  ha 
earthen  ponds,  located  in  proximity  to  an  ethanol 
distillery.  Each  pond  was  stocked  with  2000  post- 
larval  shrimp  (0.02  g  mean  weight).  Three  of  these 
ponds  were  also  each  stocked  with  75  adult  golden 
shiner  (27.0  g  mean  weight).  One  application  of 
corn  disttiller's  solubles  (equivalent  to  about  2000 
ppm)  and  three  applications  of  corn  distiller's  mash 
(  about  5  kg/application)  were  made  over  the 
course  of  the  yield  trials  (  about  120  days).  No 
other  food  or  fertilizer  wsa  added  to  the  ponds 
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Survival  of  shrimp  ranged  from  34  to  75%.  Surviv- 
al of  brook  fish  exceeded  90%.  Mean  weight  of 
shrimp  at  harvest  was  approximately  12  g,  and 
average  production  was  equivalent  to  approxi- 
mately 104  kg/ha.  Golden  shiner  reared  in  the 
same  ponds  as  shrimp  had  production  rates  equiva- 
lent to  approximately  130  kg/ha.  The  presence  of 
fish  did  not  appear  to  impede  shrimp  production. 
Although  production  results  of  fish  and  shrimp 
were  encouraging,  several  factors  existed  which 
impeded  productions;  these  included:  (1)  little :  by- 
product was  applied  to  ponds  becuase  the  distillery 
was  undergoing  its  'shakedown'  period;  (2)  ponds 
were  new  and  had  minimal  natural  productivity; 
(3)  grass  was  not  fully  established  on  the  watershed 
and  ponds  became  turbid;  and  (4)  lower  than 
normal  temperatures  prevailed  over  much  of  the 
growing  period.  Accordingly,  it  is  anticipated  that 
production  of  fish  and  shrimp  can  be  significantly 
increased  in  future  trials,  and  that  aquaculture  may 
be  a  profitable  means  for  utilizing  the  by-products 
of  corn-ethanol  distillation.  (Author's  abstract) 
W87-07661 

IRRIGATION  WITH  RECLAIMED  MUNICI- 
PAL WASTEWATER-A  GUIDANCE  MANUAL 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 
Water  Resources. 

Lewis  Publishers,  Chelsea,  Michigan.  1985.  Edited 
by  G.  Stuart  Pettygrove  and  Takashi  Asano.  435  p. 

Descriptors:  "Impaired  water  use,  *Water  reuse, 
•Wastewater  irrigation,  'Municipal  wastewater, 
•Irrigation  practices,  'Reclaimed  water,  Design 
standards,  Fate  of  pollutants,  Water  quality,  Water 
management,  Salinity. 

This  book  is  for  use  in  the  planning,  design,  and 
operation  of  agricultural  and  landscape  irrigation 
systems  using  reclaimed  municipal  wastewater.  It 
is  written  for  civil  and  sanitary  engineers,  agricul- 
tural engineers,  and  agricultural  extension  workers 
and  consultants.  The  manual  is  also  useful  as  a 
reference  for  public  works  officials,  municipal 
wastewater  treatment  plant  operators,  and  students 
at  colleges  and  universities.  Several  chapters  were 
written  specifically  for  California  readers,  but 
much  is  applicable  to  arid  and  semi-arid  environ- 
ments outside  of  California.  The  emphasis  in  this 
manual  is  on  the  beneficial  use  of  reclaimed 
wastewater  for  agricultural  and  landscape  irriga- 
tion. An  example  of  the  topics  discussed  are:  crop 
water  use,  irrigation  water  quality,  water  manage- 
ment for  sodicity  and  salinity  control,  irrigation 
systems  design,  and  fate  of  wastewater  constitu- 
ents. (See  also  W87-07663  thru  W87-07677)  (Lantz- 
PTT) 
W87-07662 


INTRODUCTION:         CALIFORNIA'S         RE- 
CLAIMED  MUNICIPAL   WASTEWATER   RE- 
SOURCE, r  t 
California  Univ.,  Davis.  Dept.  of  Land,  Air  and 
Water  Resources. 

G  S  Pettygrove,  D.  C.  Davenport,  and  T.  Asano. 
IN:      Irrigation      With      Reclaimed      Municipal 
Wastewater  -  A  Guidance  Manual,  Lewis  Publish- 
ers, Chelsea,  Michigan.  1985.  p  1-1  to  1-14,  3  tab,  6 
ref. 

Descriptors:  *Impaired  water  use,  *Water  reuse, 
•Irrigation  practices,  •California,  'Municipal 
wastewater,  Wastewater  irrigation,  Water  use, 
Economic  aspects,  Legal  aspects. 

Much  of  California  is  semiarid.  It  not  only  has  a 
poor  geographic  and  seasonal  distribution  of  water, 
but  also  faces  increasing  competitive  demands  for 
that  water.  Although  the  state's  fresh  water  re- 
sources are  abundant,  not  all  of  them  are  available 
to  meet  agricultural,  municipal,  industrial,  environ- 
mental, and  instream  demands.  Furthermore,  much 
of  the  water  demand  occurs  in  areas  where  rainfall 
and  local  supplies  are  insufficient,  thereby  requir- 
ing importation  of  fresh  water  and  wastewater 
reuse.  Some  of  the  water  that  is  reused  includes 
treated  municipal  wastewater  which  must  be  ap- 
plied in  accordance  with  increasingly  stringent 
regulations.  Efforts  should  be  continued  to  gainful- 
ly use  this  resource  by  irrigating  selected  agricul- 
tural and  landscape  vegetation  and  by  supplement- 


ing freshwater  supplies  through  return  flows  to 
streams  and  groundwater.  Current  use  of  treated 
municipal  wastewater,  potential  for  additional  irri- 
gation with  reclaimed  municipal  wastewater,  and 
the  health,  environmental,  legal,  institutional  and 
economic  aspects  of  wastewater  irrigation  are  dis- 
cussed in  this  introduction.  (See  also  W87-07662) 
(Lantz-PTT) 
W87-07663 

MUNICIPAL  WASTEWATER:  TREATMENT 
AND  RECLAIMED  WATER  CHARACTERS- 
TICS 

California  State  Water  Resources  Control  Board, 

Sacramento.  Office  of  Water  Recycling. 

For  primary  bibliographic   entry   see   Field   5U. 

W87-07664 

IRRIGATION  WATER  QUALITY  CRITERIA, 

California  Regional  Water  Quality  Control  Board, 

Sacramento.  Central  Valley  Region. 

For   primary  bibliographic   entry   see   Field   5D. 

W87-07665 

SITE  CHARACTERISTICS, 

Nolte  (George  S.)  and  Associates,  Sacramento, 
CA. 

R.  W.  Crites.  ,  .  w     ■  •    i 

IN-  Irrigation  With  Reclaimed  Municipal 
Wastewater  -  A  Guidance  Manual,  Lewis  Publish- 
ers, Chelsea,  Michigan.  1985.  p  4-1  to  4-19,  2  fig,  3 
tab,  7  ref. 

Descriptors:  'Impaired  water  use,  'Water  reuse, 
•Site  selection,  'Irrigation  practices,  'Wastewater 
irrigation,  Irrigation  effects,  Soil  properties,  Re- 
claimed water,  Municipal  wastewater,  Groundwat- 
er, Land  use,  Agriculture. 

The  characteristics  of  the  site  to  be  used  for  agri- 
cultural or  landscape  irrigation  with  reclaimed  mu- 
nicipal wastewater  can  affect  the  planning,  design, 
and  management  of  the  system.  In  this  chapter,  the 
important  characteristics  affecting  site  evaluation 
and  field  investigations  for  determining  infiltration 
rate  and  soil  permeability  are  described.  The  ef- 
fects of  vegetation,  wastewater  loadings,  and  man- 
agement on  infiltration  rates  are  discussed.  Impor- 
tant factors  in  site  evaluation  include  topography, 
soils,  geology,  groundwater,  land  use,  and  climate. 
Other  variables  that  affect  system  planning  include 
wastewater  characteristics,  water  quality  criteria, 
agricultural  practices  in  the  area,  the  selected  crop, 
and  water  rights.  Agricultural  practices  can  affect 
site  selection  if  the  area  is  dominated  by  vegetable 
cropping  or  other  high-value  specialty  crops.  (See 
also  W87-07662)  (Lantz-PTT) 
W87-07666 


to  which  the  use  of  wastewater  influences  crop 
selection  depends  on  the  goals  of  the  user  and  the 
treatment  plant  designers  and  on  the  wastewater 
properties.  If  the  main  objective  is  to  produce  a 
profitable  crop  on  the  maximum  number  of  acres, 
and  if  the  water  quality  is  satisfactory  according  to 
agricultural  criteria,  then  the  use  of  wastewater 
will  not  greatly  affect  the  choice  of  crop  species. 
Where  water  quality  is  limiting  or  where  other 
objectives  intrude  (such  as  wastewater  disposal), 
the  use  of  wastewater  can  greatly  influence  the 
selection  of  plani  species.  This  chapter  presents  a 
summary  of  crop  selection  criteria,  with  emphasis 
on  selection  and  management  of  perennial  forage 
species.  (See  also  W87-07662)  (Lantz-PTT) 
W87-07668 

WATER  MANAGEMENT  FOR  SALINITY  AND 
SODICITY  CONTROL, 

California  Univ.,  Davis.  Dept.  of  Agricultural  Ec- 
onomics. 

For  primary   bibliographic   entry  see   Field   5D. 
W87-07669 


CROP  WATER  USE, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic   entry   see  Field  2L>. 

W87-07667 


CROP  SELECTION  AND  MANAGEMENT, 

California  Univ.,  Davis.  Dept.  of  Agronomy  and 
Range  Science. 

M.  R.  George,  G.  S.  Pettygrove,  and  W.  B.  Davis. 
IN:  Irrigation  With  Reclaimed  Municipal 
Wastewater  -  A  Guidance  Manual,  Lewis  Publish- 
ers, Chelsea,  Michigan.  1985.  p  6-1  to  6-18,  2  tab, 
12  ref. 

Descriptors:  'Impaired  water  use,  'Water  reuse, 
'Crop  production,  'Irrigation  practices, 
•Wastewater  irrigation,  'California,  Economic  as- 
pects, Crop  yield,  Water  quality,  Forages. 

The  choice  of  crop  species  to  be  irrigated  will 
influence  the  type  of  water  distribution  system 
selected  and  the  timing  and  depth  of  irrigation 
water  applied.  In  choosing  the  crop,  a  farmer  is 
influenced  by  economics,  climate,  soil  and  water 
characteristics,  management  skill,  labor  and  equip- 
ment availability,  and  tradition.  If  reclaimed 
wastewater  is  substituted  for  a  fresh  water  source, 
additional  constraints  are  introduced.  The  degree 


IRRIGATION  SYSTEM  DESIGN, 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 

For  primary  bibliographic  entry  see  Field  3F. 

W87-07670 

ON-FARM  ECONOMICS  OF  RECLAIMED 
WASTEWATER  IRRIGATION, 

California  Univ.,  Davis.  Dept.  of  Agricultural  Ec- 
onomics. . 
C  V  Moore,  K..  D.  Olson,  and  M.  A.  Marino. 
IN:  Irrigation  With  Reclaimed  Municipal 
Wastewater  -  A  Guidance  Manual,  Lewis  Publish- 
ers, Chelsea,  Michigan.  1985.  p  9-1  to  9-30,  3  fig,  7 
tab,  11  ref. 

Descriptors:  'Impaired  water  use,  'Water  reuse, 
'Economic  aspects,  'Wastewater  irrigation,  Re- 
claimed water,  'Farms,  Agriculture,  Cost  analysis, 
Water  supply,  Irrigation  practices,  Crop  produc- 
tion, Salinity,  Model  studies. 

For  irrigation  with  reclaimed  wastewater  to  be  a 
reasonable  alternative  for  municipalities,  financial 
and  economic  feasibility  for  farm  owners-opera- 
tors, landowners,  and  farm  tenants  must  be  shown. 
Financial  and  economic  feasibility  are  important  to 
both  the  farmer  and  the  municipality.  In  the  case 
where  a  municipality  owns  the  land,  the  project 
must  be  attractive  to  potential  tenants,  landown- 
ers/farm operators  must  be  better  off  contracting 
for  the  water  rather  than  doing  without  This 
chapter  focuses  on  the  farmer's  view.  Briefly  de- 
scribed are  the  supply  charatenstics  of  treated 
wastewater  with  respect  to  seasonality  of  flows  , 
(with  and  without  storage),  transportation  costs, 
and  pricing  considerations.  Components  making  up 
economic  demand  for  treated  wastewater,  includ- 
ing monthly  evapotranspiration  of  adoptable  crops, 
alternative  application  methods,  nutrient  value  ot 
primary  and  secondary  treated  wastewater,  and  . 
salinity  problems,  and  risk  and  uncertainty,  are 
characterized.  The  chapter  concludes  with  a  look 
at  the  treatment-disposal  system  as  a  whole  using  a 
linear  programming  model  of  an  individual  farm  to 
indicate  the  sensitivity  of  a  profit-maximizing  farm 
operator  to  variations  in  the  supply-and-demand 
characteristics  and  contractual  arrangements  ot  re- 
claimed wastewater.  (See  also  W87-07662)  (Lantz- 1 
PTT) 
W 87-07671 

HEALTH    AND    REGULATORY    CONSIDER 

ATIONS,  _    .    .      _„_ 

California  Dept.  of  Health  Services,  Berkeley.  San- 
itary Engineering  Section. 

INCr°Irrigation  With  Reclaimed  Municipal 
Wastewater  -  A  Guidance  Manual,  Lewis  Publish-* 
ers,  Chelsea,  Michigan.  1985.  p  10-1  to  10-49,  3  tab,- 
90  ref. 

Descriptors:  'Impaired  water  use,  'California/ 
'Wastewater  irrigation,  'Water  reuse  Wastewatei 
treatment,  Municipal  wastewater.  Pathogens,  Keg 
ulations. 
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The  State  of  California  has  long  recognized  the 
value  of  reusing  wastewater  and  for  many  years 
has  encouraged  such  reuse  where  public  health  is 
not  compromised.  Advances  in  wastewater  treat- 
ment technology,  including  treatment  reliability, 
allow  the  safe  use  of  effluents  for  several  purposes 
when  reasonable  precautions  are  taken.  The  pur- 
pose of  this  chapter  is:  (1)  to  summarize  the  health 
aspects  of  irrigation  with  reclaimed  municipal 
wastewater,  especially  as  related  to  pathogens,  and 
(2)  to  describe  the  regulations  in  California  that 
govern  the  reuse  of  treated  wastewater.  (See  also 
W87-07662)  (Lantz-PTT) 
W87-07672 


LEGAL  ASPECTS  OF  IRRIGATION  WITH  RE- 
CLAIMED WASTEWATER  IN  CALIFORNIA, 

Hansen,  Boyd,  Culhane  and  Mounier,  Sacramento 

CA. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-07673 


FATE  OF  WASTEWATER  CONSTITUENTS  IN 
SOIL  AND  GROUNDWATER:  NITROGEN 
AND  PHOSPHORUS, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  5B 

W87-07674 


FATE  OF  WASTEWATER  CONSTITUENTS  IN 
SOIL  AND  GROUNDWATER:  TRACE  ELE- 
MENTS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-07675 


WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION-Field  3 
Use  Of  Water  Of  Impaired  Quality— Group  3C 


FATE  OF  WASTEWATER  CONSTITUENTS  IN 
SOIL  AND  GROUNDWATER:  PATHOGENS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  5B 
W87-07676 


FATE  OF  WASTEWATER  CONSTITUENTS  IN 
SOD1  AND  GROUNDWATER:  TRACE  ORGAN- 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 

wonmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5B 

W87-07677 


CONSERVING  WATER:  THE  UNTAPPED  AL- 
rERNATTVE, 

IVorldwatch  Inst.,  Washington,  DC 
5.  Postel. 

WorldWatch  Paper  67,  September  1985.  World- 
Watch Inst.,  Washington,  DC.  66  p. 

descriptors:  'Water  conservation,  'Irrigation  effi- 
aency,  'Recycling,  'Water  reuse,  'Wastewater 
enovation,  Water  supply  development,  Water 
nanagement,  Metropolitan  water  management 
ipnnkler  irrigation,  Water  use,  Consumptive  use 
lonconsumptive  use,  Water  use  efficiency,  Water 
»sts. 

^s  water  supplies  around  the  world  rapidly  de- 
rease,  water  shortages  will  limit  agricultural 
mtput  and  economic  growth.  Many  alternative 
avestments  in  efficiency  and  improved  manage- 
aent  yield  more  usable  water  per  dollar  than  do 
onventional  water  supply  projects  such  as  dams 
nd  nver  diversions.  Worldwide,  the  efficiency  of 
mgation  systems  averages  only  37%.  The  low- 
nergy  precision  application  (LEPA)  method  of 
Tigation  can  upgrade  conventional  sprinkler  de- 
igns from  70%  to  95%  efficiency.  In  developing 
ountries,  better  management  could  reduce  water 
mhdrawals  for  most  canal  systems  by  10-15% 
Uowing  new  land  to  be  brought  under  irrigation 
t  a  much  lower  cost  than  develping  new  water 
applies.  Farmers  will  not  invest  in  water  efficien- 
y  unless  pricing  policies  that  promote  wasteful- 
ess  are  dismantled.  When  charged  more  for 
'ater,  farmers  use  water  more  efficiently.  Indus- 


tries have  made  some  impressive  gains  in  water 
efficiency.  Recycling  rates  in  the  major  water- 
using  manufacturing  industries  in  the  United  States 
have  steadily  risen  in  recent  decades,  with  the 
paper  industry  recycling  its  water  5.3  times,  petro- 
leum refineries  about  7  times,  and  chemical  prod- 
uct manufacturers  about  3  times.  As  wastewater 
discharge  standards  get  more  stringent  and  treat- 
ment costs  increase,  recycling  becomes  more  eco- 
nomically attractive.  Economic  incentives  can  also 
spur  water  efficiency  in  urban  areas.  Water  conser- 
vation measures  in  domestic  use  have  already  been 
implemented  in  some  states.  The  transition  to  a 
water-efficient  economy  could  be  made  more 
quickly  and  uniformly  if  conservation  standards 
were  set  at  the  federal  level.  (Geieer-PTT) 
W87-07722  ; 


INTEGRATED  MANAGEMENT  SCHEME  PRE- 
SERVES SCARCE  WATER, 

For   primary   bibliographic   entry   see   Field    5D. 
W87-078 16 


AMELIORATION  OF  A  CALCAREOUS  SO- 
LONETZIC  SOIL  BY  IRRIGATION,  DEEP  RIP- 
PING, AND  ACIDIFICATION  WITH  ELEMEN- 
TAL SULFUR, 

Department  of  Agriculture,  Lethbridge  (Alberta) 

Research  Station. 

For   primary   bibliographic   entry   see   Field   2G. 

W87-07913 


EFFECT  OF  SUBSOILING  ON  WHEAT  YIELD 
AND  SALT  DISTRIBUTION  OF  A  SOLONET- 

£A\s  SOIL, 

Department  of  Agriculture,  Lethbridge  (Alberta) 

Research  Station. 

For   primary   bibliographic   entry   see   Field   2G. 


OPTIMAL  IRRIGATION  MANAGEMENT 
UNDER  POOR  DRAINAGE  AND  SALINE 
CONDITIONS, 

California  Univ.,  Riverside. 

J.  Letey,  A.  Dinar,  and  K.  C.  Knapp. 

California  Agriculture  CAGRA3,  Vol.  40,  No    1/ 

2,  p  20-21,  January-February  1986.  2  fig. 

Descriptors:  'Impaired  water  use,  'Irrigation 
design,  'Salinity,  'Land  management,  'Drainage, 
'Water  table  rise,  'Crop  production,  'Optimiza- 
tion, 'Model  studies,  'Irrigation,  Saline  soils,  Soil 
types,  Irrigation  programs,  Irrigation  efficiency, 
Irrigation  practices,  San  Joaquin  Valley,  Agricul- 
ture, Chemical  properties,  Evapotranspiration,  Salt 
tolerance,  Drainage  water,  Cropland,  Water  man- 
agement, Crop  yield,  Economic  aspects. 

Optimal  water  management  on  farmland  suffering 
from  saline  conditions  and  high  water  tables  is 
considerably  different  from  management  on  land 
free  of  these  problems.  A  crop  production  function 
model  was  used  as  the  basis  for  economic  evalua- 
tion of  water  management  at  the  field  level  under 
various  drainage  situations  typical  of  the  west  side 
of  the  San  Joaquin  Valley.  The  effects  of  increas- 
ing tolerance  by  breeding  were  found  to  be  more 
significant  for  crops  that  are  initially  sensitive  than 
for  tolerant  crops.  It  was  also  determined  that 
using  a  combination  of  fresh  and  saline  water  was 
not  feasible  for  more  sensitive  crops.  Combining 
fresh  and  drainage  waters  becomes  more  feasible  as 
the  salinity  of  the  drainage  water  decreased,  crop 
tolerance  to  salinity  increased,  or  the  relative  price 
of  drainage  to  fresh  water  decreased.  (Doria-PTT) 


SEWAGE  EFFLUENT  -  A  WATER  RESOURCE, 

M.  R.  G.  Taylor,  and  J.  M.  Denner. 
Journal  of  the  Institution  of  Water  Engineers  and 
Scientists  JIWSDI,  Vol.  41,  No.  1,  p  40-50,  Febru- 
ary 1987.  6  tab,  23  ref. 

Descriptors:  'Impaired  water  use,  'Water  reuse, 
'Effluents,  Water  resources,  Recycling,  Irrigation! 
Potable  water,  Economic  aspects,  Water  quality. 

The  importance  of  sewage  effluent  as  a  water 
resource  in  terms  of  contributions  to  irrigation, 


indirect  reuse  for  potable  supplies  via  rivers,  and 
direct  use  in  industry  is  discussed.  Factors  affecting 
its  use,  in  particular  the  social,  economic  and  qual- 
ity requirements,  are  outlined  and  examples  of 
successful  reuse  are  described.  (Author's  abstract) 
W87-08088 


MERCURY  CONTENT  OF  SHRIMP  (PENAEUS 
VANNAMEI)  REARED  IN  A  WASTEWATER- 
SEA WATER  AQUACULTURAL  SYSTEM, 

Harbor  Branch  Foundation,  Inc.,  Fort  Pierce,  FL. 
For  primary  bibliographic  entry  see  Field  5B. 


EVALUATION  OF  GROWTH  AND  PRODUC- 
TION OF  JARAQUIS  (SEMAPROCHILODUS 
SPP)  IN  A  TERRA  FIRMA  STREAM  IM- 
POUNDMENT IN  THE  ENVIRONS  OF 
MANAUS,  AMAZONAS  (AVALIACAO  DO 
CRESCIMENTO  E  DA  PRODUCAO  DE  JARA- 
QUIS (SEMAPROCHILODUS  SPP),  EM  DE 
IGARAPE  DE  TERRA  FIRME  NOS  ARRE- 
DORES  DE  MANAUS,  AMAZONAS), 
Instituto  Nacional  de  Pesquisas  da  Amazonia 
Manaus  (Brazil). 

For  primary  bibliographic  entry  see  Field  2H 
W87-08274 


INVESTIGATION  OF  THE  TREATMENT  AND 
RECYCLING  OF  OIL  REFINERY 

WASTEWATER, 

Titograd  Univ.  (Yugoslavia).  Inst,  of  Chemistry. 
For   primary   bibliographic   entry   see   Field   5D. 


STATE  OF  THE  ART  REVIEW:  AN  EPIDEMI- 
OLOGICAL APPROACH  TO  THE  HEALTH 
EFFECTS  OF  WASTEWATER  REUSE, 

Hadassah  Medical  School,  Jerusalem  (Israel).  En- 
vironmental Health  Lab. 
For  primary  bibliographic  entry  see  Field  5C 
W87-08554 


REUSE  OF  WASTEWATERS  IN  AGRICUL- 
TURE BY  MEANS  OF  SPRINKLER  IRRIGA- 
TION ON  A  FARMLAND  AREA  OF  3000  HA  - 
LARGE  SCALE  EXPERIENCE  IN  GERMANY, 

Technische   Univ.,    Brunswick   (Germany,   F.R.)' 

Inst,  fuer  Standbauwesen. 

R.  Boll,  and  R.  Kayser. 

Water  Science  and  Technology  WSTED4,  Vol 

18,  No.  9,  p   163-173,   1986.  2  fig,  7  tab,   5  ref. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
renovation,  'Water  reuse,  'Wastewater  irrigation, 
'Sprinkler  irrigation,  'Impaired  water  use,  Irriga- 
tion, Agriculture,  Germany,  Wastewater  farming, 
Activated  sludge  process,  Surface  irrigation, 
Wastewater  management,  Economic  aspects. 

The  Braunschweig  wastewater  land  treatment 
system,  the  largest  in  West  Germany,  serves  a 
population  of  about  270,000  and  has  an  annual  flow 
of  approximately  22,000,000  cu  m.  The  whole 
treatment  process  consists  of  three  main  compo- 
nents: a  pre-treatment  plant  as  an  activated  sludge 
process,  a  sprinkler  irrigation  area  of  3,000  ha  of 
farmland  and  an  old  sewage  farm  of  200  ha  with 
surface  flooding.  Experiences  with  management 
and  operation  of  the  system,  treatment  results  with 
reference  to  environmental  impact,  development  of 
agriculture,  and  some  financial  aspects  are  summa- 
rized. (Author's  abstract) 
W87-08555 


USE  OF  WATER  IN  ADRIATIC  COASTAL 
TOURIST  SITES, 

Zagreb  Univ.  (Yugoslavia).  Faculty  of  Civil  Engi- 
neering. 
S.  Tedeschi. 

Water  Science  and  Technology  WSTED4,  Vol 
18,  No.  9,  p   175-183,    1986.  4  fig,  2  tab,   8  ref. 

Descriptors:  'Impaired  water  use,  'Water  conser- 
vation, 'Domestic  water,  'Agricultural  water, 
♦Water  quality,  Impaired  water  quality,  Coastal 
waters,  Tourism,  Yugoslavia,  Water  use,  Adriatic 
Sea,  Reclaimed  water,  Wastewater. 
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Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3C— Use  Of  Water  Of  Impaired  Quality 
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Fresh  water  is  in  short  supply  in  the  Yugoslav 
coastal  area  and  especially  so  on  the  islands.  I  he 
use  of  fresh  water  for  regional  water  supply  sys- 
tems is  comparatively  expensive  and  it  is  used  lor 
purposes  which  do  not  demand  high  quality  water. 
An  analysis  of  the  water  consumption  in  tourist 
areas  suggests  that  the  peak  consumption  could  be 
lowered  by  23  to  37.5  percent,  thus  saving  about 
32  2  percent  of  the  total  annual  water  mass.  This 
equals  about  70  percent  of  the  total  one-day  flow 
of  the  Yugoslav  rivers  into  the  Adriatic.  Recycled 
water  can  be  used  for  agricultural  purposes  and  for 
aquaculture,  which  makes  it  possible  to  use  the 
nutrients  from  wastewater  and  to  lower  the  quanti- 
ty of  waste  matter  in  the  coastal  sea.  (Author  s 
abstract) 
W87-08556 

PROBLEMS  ASSOCIATED  WITH  PARTICU- 
LATE MATTER  IN  WATER  REUSE  FOR  AGRI- 
CULTURAL IRRIGATION  AND  THEIR  PRE- 
VENTION, ,  „  e  u  1  f  A 
Hebrew  Univ.,  Jerusalem  (Israel).  School  of  Ap- 
plied Science  and  Technology. 
For  primary  bibliographic  entry  see  Field  5U. 
W87-08557 

FROM  COASTAL  WATER  POLLUTION  CON- 
TROL TO  THE  RECLAMATION  OF  SEWAGE, 

For  primary  bibliographic  entry  see  Field  5E. 
W87-08566 

WASTEWATER  CRITERIA  FOR  IRRIGATION 
IN  ARID  REGIONS, 

University  of  Petroleum  and  Minerals,  Dhahran 
(Saudi  Arabia).  Dept.  of  Civil  Engineering. 
I.  Ali.  „     . 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  113,  No.  2,  p  173-183 
May  1987.  8  tab,  24  ref.  UPM  Research  CE/ 
WATER/17. 

Descriptors:  *Water  reuse,  "Impaired  water  use, 
•Irrigation,  'Arid  lands,  'Wastewater  farming, 
♦Treated  water,  'Agriculture,  Wastewater,  Ef- 
fluents, Alfalfa,  Squash,  Onions,  Saudi  Arabia. 

With  rapid  growth  of  agriculture  coupled  with 
increasing     population     and     urbanization,     the 
demand  for  water  in  the  Kingdom  of  Saudi  Arabia 
is  continually  on  the  increase,  causing,  alarming 
drawdown  in  the  deep  aquifers,  the  traditional 
source   of  water.    Sewage   could  be   a   valuable 
source  to  augment  this  dwindling  water  supply,  at 
least  the  irrigation  supplies,  and  should  not  contin- 
ue to  be  wasted.  However,  between  the  two  ex- 
tremes of  use  of  untreated  sewage  for  irrigation  as 
practiced  in  some  countries  and  very  stringent 
standards   that   necessitate   an   expensive   tertiary 
treatment,   there  exists  a  middle-of-the-road   ap- 
proach. This  moderate  alternative  combines  flexi- 
bility with  a  permit  system  on  a  case-by  case  basis 
to  make  the  best  use  of  this  valuable  commodity. 
This  viewpoint  is  strengthened  by  the  experimental 
results  obtained  on  a  50-m  x  25-m  (160-ft  x  80-ft) 
University    of   Petroleum    and    Minerals    (UPM) 
farm,  where  secondary  treated  effluent  with  chlor- 
ination  was  used  through  a  sprinkler  system  to 
grow  alfalfa,  summer  squash,  and  onions  based  on 
the  bacteriological  analysis  of  the  crops.  Possible 
guidelines  for  establishing  water  criteria  for  the 
wastewater  reuse  for  irrigation  in  the  kingdom  are 
suggested  in  light  of  the  experiments  and  taking 
into  account  the  practices  in  various  countries. 
(Author's  abstract) 
W87-08582 

3D.  Conservation  In  Domestic  and 
Municipal  Use 

SAVING  WATER  IN  A  DESERT  CITY, 

Arizona  Univ.,  Tucson. 

W.  E.  Martin,  H.  M.  Ingram,  N.  K.  Laney,  and  A. 

H.  Griffin. 

Resources  for  the  Future,  Washington,  DC.  1984. 

1 1 1  p. 


•Municipal  use,  Arid  lands,  Water  policy,  Political 
aspects,  Pricing,  Water  scarcity,  Water  require- 
ments, Policy  making,  Consumptive  use,  Noncon- 
sumptive  use,  Water  Taw,  Economic  aspects. 

This  book,  which  sets  out  to  analyze  a  political 
battle  over  water  pricing  by  a  desert  area  munici- 
pal system,  provides  improved  methods  tor 
demand  function  estimation  where  block  rates  are 
involved,  suggest  procedures  for  rational  pricing 
of  municipal  water,  and  attempts  to  explain  how 
politics  can  dominate  the  decision  making  process. 
Chapter  1  examines  the  problems  connected  with 
water  scarcity,  and  outlines  the  objectives  of 
policy  analysis  and  the  Tucson  case  study.  Chapter 
2  describes  water  policy,  use  and  supply  in  the 
Tucson  area  and  provides  the  basis  for  the  discus- 
sion of  water  conservation  in  Chapter  3.  Chapters 
4  and  5  contain  an  analysis  of  water  pricing  and  the 
significance  of  price  in  Tucsonans'  conservation 
behavior.  Chapter  6  focuses  on  the  politics  of 
water  conservation,  including  the  political  benefits 
and  costs  to  politicians  of  pursuing  a  conservation 
strategy  as  well  as  the  impact  of  politics  on  water 
users'  practices.  Chapter  7  examines  the  practices 
available  to  the  individual  water  user  toward 
whom  conservation  strategies  are  directed.  The 
final  chapter  sums  up  the  issues  discussed,  particu- 
larly the  questions  of  whether  and  to  what  extent  it 
is  possible  to  change  water  management  practices 
so  that  they  correspond  better  to  physical  and 
economic  realities.  (Geiger-PTT) 
W87-07697 

CONSERVING  WATER:  THE  UNTAPPED  AL- 
TERNATIVE, 

WorldWatch  Inst.,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-07722 


Descriptors:   'Water   demand,   'Water   conserva- 
tion,   'Water   shortage,    'Water   costs,    'Deserts, 


POINDEXTER  V.  NICHOLS  HILLS, 

For  primary  bibliographic  entry  see  Field  6E. 
W87-07794 

PROCEEDINGS  OF  THE  NATIONAL  WATER 
CONSERVATION  CONFERENCE  ON  PUBLIC- 
LY SUPPLIED  POTABLE  WATER. 

Dynamac  Corp.,  Rockville,  MD. 

For  primary  bibliographic  entry  see  Field  5F. 
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WATER  LAW:  IMPACT  ON  CONSERVATION, 

Virginia     Water     Resources     Research     Center, 

Blacksburg. 

For  primary  bibliographic  entry  see  Field  6fc. 
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MOTIVATING  THE  PUBLIC  TO  SAVE  WATER 
IN  THE  ABSENCE  OF  A  CRISIS, 

North  Marin  County  Water  District,  Novato,  CA. 
J.  O.  Nelson. 

IN-  Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver,  Colorado.  Na- 
tional Bureau  of  Standards  Special  Publication  No. 
624,  June  1982.  p  27-36,  2  fig,  1  tab. 

Descriptors:  'Water  conservation,  'Public  partici- 
pation, 'Municipal  water,  'Water  shortage,  Water 
supply,  Water  demand. 

Managing  municipal  water  demands  on  a  regular 
basis  can  be  an  important  tool  in  helping  to  balance 
the  supply-demand  equation.  Various  elements  or 
techniques  can  be  considered  by  the  utility,  i.e., 
consumer  education,  pricing  formulas,  devices  suit- 
able for  retrofitting  existing  homes,  devices  suita- 
ble for  new  development,  irrigation  equipment, 
drought-tolerant  plant  materials,  and  codes  and 
regulations.  The  question  becomes  one  of  how  one 
c  implement  these  elements  and  induce  consumers 
to  save  water  when  there  is  no  spectre  of  a  water 
shortage  to  help  congeal  public  action.  In  this 
paper,  the  author  shares  his  experiences  in  imple- 
menting water  conservation  in  the  North  Mann 
County  Water  District  and  provides  some  tips  and 
advice  that  have  evolved  from  this  experience. 
The  thrust  is  a  'volunteerism'  type  approach  that 


first  seeks  a  commitment  from  the  consumer,  fol- 
lowed by  education  and  supply  of  materials,  and 
lastly,  follow-through  surveys  to  determine  the 
effective  penetration  of  the  idea  or  technique. 
Much  of  the  advice  developed  by  the  author  paral- 
lels empirically  derived  criteria  employed  by  suc- 
cessful advertising  agencies.  (See  also  W87-08420) 
(Author's  abstract) 
W87-08422 

WATER-SAVING  PLUMBING:  A  FLOW  CON- 
TROL AND  MAINTENANCE  PROGRAM  TO 
REDUCE  AND  CONTROL  WATER  USE  IN 
MULTI-HOUSING  PROPERTIES, 

Metropolitan  Watersaving  Co.,  Washington,  DC. 
D.  P.  Wilborn. 

IN:  Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver,  Colorado.  Na- 
tional Bureau  of  Standards  Special  Publication  No. 
624,  June  1982.  p  47-51. 

Descriptors.  'Water  conservation,  'Flow  control, 
•Maintenance,  'Domestic  water,  Economic  as- 
pects, Installation,  Water  use. 

Management  responsible  for  budgeting  operating 
expenses  at  apartment  and  condominium  communi- 
ties has  expressed  increasing  interest  in  devices  to 
save  water  and  energy  as  utility  costs  have  in- 
creased rapidly  in  recent  years.  In  far  too  many 
cases,  however,  management  failed  to  put  forth  an 
effort  toward  reducing  water  consumption  equal  to 
their  interest.  Unfortunately,  many  efforts  directed 
toward  saving  water  produced  results  far  inferior 
to  what  can  be  expected  from  a  water  conservation 
program.  Being  absolutely  certain  that  flow  con- 
trol devices  can  provide  a  significant  reduction  in 
consumption,  decisions  have  been  made  to  market 
devices  through  a  program  of  water  management, 
thus  guaranteeing  results  over  which  there  was 
previously  little  or  no  control.  Instead  of  deliver- 
ing products  to  be  used  or  abused  at  the  whim  of 
maintenance  personnel,  results  would  be  delivered 
through  a  professional  program  of  water  manage- 
ment. A  complete  retrofit  service  is  offered  to 
modify  existing  showers,  faucets  and  toilets  to  per- 
form at  more  efficient  flow  rates.  In  addition  to  the 
hardware  phase,  other  phases  of  the  program  in- 
clude: (a)  analysis  of  water  use;  (b)  survey  of 
building/unit  fixture;  (c)  installation  service  to 
assure  standardized  flow  rate  on  a  per  unit  basis; 
and  (d)  monitoring  service  as  follow-up.  (See  also 
W87-08420)  (Lantz-PTT) 
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LANDSCAPING  ALTERNATIVES  AND  IRRI- 
GATION CONSERVATION, 

Sanford  Homes,  Inc.,  Englewood,  CO. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-08425 

WATER  CONSERVATION:  THE  LEAKS  IN  IM- 
PLEMENTATION, 

Environmental  Policy  Inst.,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  3F. 
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DEVELOPING  AND  TESTING  A  WATER  CON- 
SERVATION HANDBOOK, 

Environmental  Protection  Agency,  Washington, 
DC. 

B.  Yeaman,  and  E.  F.  Wesely. 
IN-  Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver,  Colorado.  Na- 
tional Bureau  of  Standards  Special  Publication  No. 
624,  June  1982.  p  69-80. 

Descriptors:  'Water  conservation,  'Domestic 
water,  'Potomac  River,  'Frederick,  'Maryland, 
Water  use,  Water  policy,  Public  opinion. 

The  selling  of  water  conservation  has  become  i 
major  public  policy  issue.  The  advertising  commu. 
nity  would  suggest  that  a  good  start  would  be  b  , 
educat  the  residential  consumer.  'Easy  Ways  tc 
Save  Water,  Money,  and  Energy  at  Horn  a  2J-pag« 
booklet  produced  by  the  Potomac  River  and  Trail* 
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auncil,  was  designed  to  do  this.  This  paper  is  the 
stillation  of  experience  gained  by  the  Environ- 
ental  Protection  Agency  (EPA),  which  commis- 
>ned  the  booklet,  and  the  Potomac  River  and 
■ails  Council  (PRTC),  which  designed  and  print- 
it.  Also  described  is  'Project  Water  Watch',  a 
ogram  undertaken  by  PRTC  in  Frederick,  Mary- 
id,  a  small  but  developing  city  of  30,000  where 
ere  is  no  perceived  water  supply  problem.  With 
pall  EPA  grant,  PRTC  has  been  testing  the 
itudes  of  local  residents  about  water  conserva- 
n,  and  about  the  booklet  'Easy  Ways  to  Save 
»ter,  Money,  and  Energy  at  Home".  (See  also 
B7-08420)  (Author's  abstract) 
B7-08427 


ATE  WATER  CONSERVATION  PLANNING 
JIDE, 

Her  Resources  Council,  Washington,  DC.  State 

jgrams  Div. 
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ILE  OF  LAND  USE  PLANNING  IN  WATER 
NSERVATION, 

lerican  Planning  Association,  Chicago,  IL. 
Sanders,  and  C  Thurow. 
Proceedings  of  the  National  Water  Conserva- 
I  Conference  on  Publicly  Supplied  Potable 
ter,  April  14-15,  1981,  Denver,  Colorado.  Na- 
tal  Bureau  of  Standards  Special  Publication  No. 
.June  1982.  p  103-111,  3  fig. 

icriptors:  'Water  conservation,  *Land  use, 
nagement  planning,  Water  demand,  Zoning, 
mesne  water,  Public  policy. 

id  use  planning  and  the  regulatory  controls  that 
w  out  of  this  process  influence  demand  for 
er.  Land  development  policies  are  formulated 
he  planning  process  and  implemented  through 
I  use  regulations.  These  regulations,  especially 
ing  and  subdivision  controls,  influence  how 
:h  water  a  municipality  will  need  by  regulating 
types  of  buildings  that  are  built,  their  location, 
the  way  open  space  is  used  around  them.  This 
:r  examines  how  this  influence  can  be  used  to 
serve  water.  Water  conservation  elements  in 
iprehensive  plans  are  considered  along  with 
ems  of  development  that  conserve  water.  Land 
regulations  that  can  serve  to  implement  water 
ierving  residential  development  are  also  exam- 
.  Land  use  planning  can  be  important  to  water 
ervation.  It  can  help  conserve  supplies  or 
ice  demand.  Traditionally,  land  use  planners 
:  not  played  a  direct  role  in  water  supply 
ning,  but  for  some  time  they  have  helped 
munities  manage  and  protect  watersheds  or 
rer  recharge  zones  that  are  threatened  by 
n  growth.  In  recent  years,  a  growing  number 
«al  planning  to  agencies  have  recognized  the 
nhal  for  land  use  planning  to  reduce  the  need 
irban  water.  Some  communities  are  now  in- 
ing  water  conservation  elements  in  their  com- 
ensive  plans,  which  identify  both  opportunities 
water  conservation  and  implementing  strate- 
A  few  communities  have  also  built  water 
erving  principles  into  their  zoning  and  subdivi- 
regulations.  (See  also  W87-08420)  (Author's 

-08430 


WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 
Conservation  In  Domestic  and  Municipal  Use— Group  3D 


5^  ,£OLORADO:    RATIONAL    LAND- 
PE  ALTERNATIVES, 

ira  Water  Conservation,  CO. 
Hon. 

Proceedings  of  the  National  Water  Conserva- 
Conference  on  Publicly  Supplied  Potable 
■r,  April  14-15,  1981,  Denver,  Colorado.  Na- 
Bureau  of  Standards  Special  Publication  No 
»une  1982.  p  113-119. 

riptors:  'Water  conservation,  *Aurora,  ♦Col- 
Landscaping,    Water   supply,   Irrigation, 
ing,  Soil  Grasses,  Vegetation. 

City  of  Aurora,  Colorado,  lies  starkly  on  the 
Plains  at  an  elevation  of  5,400  ft,  with  an 
u  precipitation  of  about  15  inches.  Aurora 
utest  growing  city  over  100,000  population, 


has  plowed   and   bulldozed  of  the  native  short 
grasses  that  use  little  water  only  to  replace  than  by 
highly  irrigated  Kentucky  Bluegrass  lawns.  The 
clayey  and  sandy  soils  characteristic  to  Aurora, 
lacking  organic  matter  found  in  areas  of  greater 
rainfall,  are  susceptible  to  wind  and  soil  erosion; 
and  are  forced  to  grow  plants  by  the  constant 
addition  of  water.   Water  comes  to  Aurora  by 
transmountain  diversions  from  distant  areas  in  the 
Rocky  Mountains  west  of  Denver.  Aurora  com- 
petes with  Denver  for  water  rights.  Water  rights  in 
Colorado  are  based  on  the  appropriation  doctrine, 
and  water  close  to  Aurora  and  Denver  is  fully 
appropriated.  In  1979,  Aurora  put  into  action  a 
water  conservation  program  which  has  the  poten- 
tial to  really  conserve  water.  The  goal  is  to  reach 
every  person  with  the  best  contemporary  knowl- 
edge of  environmental  design,  grasses,  plants,  soil, 
and  watering  techniques,  in  order  to  achieve  a 
beneficial  reduction  in  water  use  or  in  water  losses. 
One  of  the  major  steps  has  been  the  compilation  of 
local  information  about  landscaping  into  a  book. 
Written  for  the  homeowner,  the  book  has  received 
metropolitan-wide  support  and  acceptance.  The 
design  chapter  is  particularly  exciting  for  the  de- 
signer, as  well  as  being  very  practical  for  the 
homeowner.    It   encourages   the   homeowner   to 
design   landscapes   with   a   master   planning   ap- 
proach. Landscape  components  are  defined  fisting 
concepts,  uses,  advantages,  and  disadvantages.  The 
eight  components  are  plant  materials,  structures, 
mulches,  irrigation,  grading/contouring,  soil,  light- 
ing and  water  (as  a  design  feature).  Other  chapters 
discuss:  grasses,  plants  (native  and  adapted),  soil 
and  watering.  The  City  of  Aurora  has  also  formed 
a  Water  Conservation  Office,  and  passed  a  lawn 
ordinance.  (See  also  W87-08420)  (Lantz-PTT) 


WATER  CONSERVATION  AND 

WASTEWATER  FLOW  REDUCTION  -  IS  IT 
WORTH  IT, 

California  State  Dept.  of  Water  Resources,  Sacra- 
mento. 

J.  S.  Koyasako. 

IN:  Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver,  Colorado.  Na- 
tional Bureau  of  Standards  Special  Publication  No 
624,  June  1982.  p  123-133,  7  fig. 

Descriptors:  "Water  conservation,  *Wastewater 
management,  "California,  *Flow  control,  Case 
studies,  Wastewater  quality,  Biological  oxygen 
demand,  Economic  aspects. 

Wastewater  flow  reduction  was  the  subject  of  a 
recent  research  study  largely  funded  by  the  Envi- 
ronmental Protection  Agency  (EPA).  Two  study 
reports  were  prepared:  a  detailed  report  published 
by  EPA  and  a  summary  report  published  by  the 
California  Department  of  Water  Resources.  This 
study  of  indoor  water  conservation  and  resulting 
wastewater  flow  reduction  arrived  at  one  main 
conclusion:  There  are  overwhelming  benefits  to  be 
derived  from  community  water  conservation  pro- 
grams and  they  should  be  vigorously  promoted. 
The  effects  on  wastewater  facilities  are:  (1)  some 
agencies  experienced  two  years  of  flow  reduction, 
in  1976  and  1977,  while  others  experienced  only 
one  year,  in  1977.  In  the  first  year  of  reduction,  the 
average  flow  reduction  was   17%;   39%   in  the 
second  year;  (2)  one-half  of  the   17  wastewater 
systems  surveyed  encountered  operational  prob- 
lems during  periods  of  flow  reductions.  In  general, 
however,  the  problems  were  not  severe  enough  to 
greatly  affect  the  system  operations;  (3)  remedial 
measures  were  taken  to  resolve  the  problems,  and 
there    were    no    documented    cases    where    the 
wastewater   facilities   could   not   continue   to  be 
properly  maintained;  (4)  changes  in  wastewater 
quality  during  periods  of  flow  reduction  did  not 
generally  result  in  more  frequent  treatment  plant 
violations  of  BOD  or  suspended  solids  (SS)  dis- 
charge requirements;  (5)  the  BOD  and  SS  concen- 
trations of  the  wastewater  entering  the  treatment 
plant  generally  increased  while  the  concentrations 
leaving  the  plant  generally  decreased  during  years 
of  flow  reduction;  (6)  energy  and  chemical  uses 
were  the  primary  items  affected  by  wastewater 
flow  reduction;  (7)  The  overall  O  and  M  costs  for 
the  wastewater  collection  system  decreased  slight- 


ly, with  a  maximum  of  3%  cost  reduction  at  50% 
flow  reduction;  (8)  The  decrease  in  energy  use  for 
the  treatment  plants  amounted  to  a  maximum  of 
20%  at  50%  reduction  in  flow  due  to  lower  pump- 
ing requirements  for  the  hydraulic  load.  Use  of 
chemicals  ranged  from  a  decrease  of  30%  to  an 
increase  of  50%.  Water  conservation  benefits  and 
costs  for  two  case  studies,  effects  of  changes  in 
wastewater  effluent  quality,  and  savings  in  future 
capital  expenditures  for  secondary  treatment  plants 
are  also  presented.  (See  also  W87-08420)  (Lantz- 
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EFFECTS  OF  WATER  CONSERVATION  ON 
MUNICIPAL  WASTEWATER  TREATMENT 
FACILITIES, 

Jefferson  Associates,  Inc.,  San  Francisco,  CA 
J.  A.  Davis,  and  T.  A.  Bursztynsky. 
IN:  Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver,  Colorado.  Na- 
tional Bureau  of  Standards  Special  Publication  No. 
624,  June   1982.  p  135-143,  2  fig,  2  tab,  2  ref. 

Descriptors:  'Water  conservation,  'Wastewater 
treatment,  'Municipal  wastewater,  'San  Francisco, 
•California,  Water  treatment  facilities,  Municipal 
water,  Hydraulic  machinery. 

As  part  of  a  regional  environmental  planning 
study,  the  Association  of  Bay  Area  Governments 
estimated  the  effects  of  water  conservation  on 
wastewater  treatment  facilities.  In  general,  passive 
water  conservation  programs  that  save  10  -  20%  of 
municipal  water  use  will  have  a  minor  effect  on 
existing  secondary  wastewater  treatment  plant  per- 
formance. New  facilities  downsized  to  accomodate 
a  10  -  20%  average  dry-weather  flow  reduction 
would  net  a  construction  cost  saving  of  2  -  5%. 
Hydraulically  sized  unit  processes  could  be  down- 
sized; organically  loaded  processes  could  not  and 
may  even  need  to  be  enlarged.  (See  also  W87- 
08420)  (Author's  abstract) 
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PLANNING  FOR  THE  FUTURE, 

Seattle  Dept.  of  Water,  WA. 

For  primary  bibliographic  entry  see  Field  6B 
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WATER  CONSERVATION  IN  ARIZONA- 
PAST,  PRESENT,  AND  FUTURE, 

Arizona  State  Dept.  of  Health  Services,  Phoenix 
Bureau  of  Water  Quality  Control. 
D.  M.  Gillum. 

IN:  Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver,  Colorado.  Na- 
tional Bureau  of  Standards  Special  Publication  No 
624,  June  1982.  p  151-154,  2  ref. 

Descriptors:  'Water  conservation,  'Arizona 
'Water  law,  Water  quality,  Water  supply,  Flow 
control,  Groundwater  supply,  Deserts. 

In  the  desert  regions  of  Arizona  and  much  of  the 
Southwest,  water  is  an  extremely  valuable  com- 
modity and  should  have  the  highest  of  priorities. 
Water  conservation  and  good  quality  water  are  the 
key  to  our  future  and  the  future  of  the  Nation. 
Arizona  is  currently  involved  in  three  water  con- 
servation programs.  They  are:  (1)  Beat  the  Peak 
and  Slow  the  Flow,  (2)  flow  reduction,  and  (3)  a 
new  groundwater  law.  Arizona  has  made  substan- 
tial progress  in  water  conservation.  These  three 
programs  are  discussed  here,  and  are  essential  to 
the  future  of  Arizona,  for  without  an  adequate 
water  supply,  desert  living  would  be  an  impossibil- 
ity. Conservation  is  the  key  to  the  future  growth 
and  general  well-being  of  the  State,  and  it  will 
require  a  concerted  effort  on  the  part  of  all  con- 
cerned. (See  also  W87-08420)  (Lantz-PTT) 
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WATER  CONSERVATION  AS  A  LONG-RANGE 
SUPPLY  OPTION  FOR  MASSACHUSETTS: 
DISPELLING  THE  MYTHS  AND  FACING  RE- 
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Wallace,  Floyd,  Ellenzweig,   Moore,  Inc.,  Cam- 
bridge, MA. 
H  S  Linsky 

IN:  Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver  Co  orado.  Na- 
tional Bureau  of  Standards  Special  Publication  No. 
624,  June  1982.  p  155-166,  27  ref. 

Descriptors:  'Water  conservation,  'Massachusetts, 
•Water  supply,  'Long-term  planning,  'Boston 
Water  storage,  Water  resources  development, 
Water  demand,  Economic  aspects. 

The   Metropolitan   District   Commission   (MDC), 
serving  Metropolitan  Boston,  is  considering  con- 
servation as  a  long-term  water  supply  option.  The 
present  MDC  supply  system  has  enormous  storage 
capacity,  however,  and  the  impression  of  abundant 
water  supply  creates  a  situation  quite  different 
from  the  public  perception  of  imminent  shortages 
which  characterize  the  national  experience  with 
water  conservation.  A  conceptual  framework  must 
be  developed  for  converting  national  experience  to 
realistic  expectations  for  a  long-range  program  in 
an  area  suffering  from  a  myth  of  abundance  but 
facing  a  gradual  depletion  of  supply.  In  order  to 
include  water  conservation  in  long-range  water 
supply  plans  expectations  must  be  scaled  down  tor 
potential  demand  reduction,  and  be  more  realistic 
when  assessing  the  costs  and  benefits  of  various 
programs.    (See   also   W87-08420)   (Author's   ab- 
stract) 
W87-08436 

WATER  CONSERVATION  IN  RENTAL 
APARTMENT  COMPLEXES  BY  MEANS  OF 
CONTROLLED  INSTALLATION  OF  WATER- 

K^Tpt^f  Public  Works,  Elhcott  City. 

IN:  Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver,  Co  orado.  Na- 
tional Bureau  of  Standards  Special  Publication  No. 
624,  June  1982.  p  169-172. 

Descriptors:  'Water  conservation,  'Domestic 
water,  'Installation,  'Howard  County,  'Maryland, 
Flow  regulators,  Leakage,  Cost  analysis. 


Howard  County,  Maryland,  in  common  with  many 
other   local   jurisdictions,    is   experiencing    rapid 
growth  of  its  population  and  housing  stock.  As  a 
result,  it  is  expected  that  demand  for  water  and 
sewer  service  will  continue  to  increase,  and  that 
expansion  of  service  into  new  areas  will  be  neces- 
sary   In  order  to  satisfy  these  needs,  major  new 
investment  will  be  required.  A  primary  strategy 
designed  to  offset  the  impact  of  this  trend  is  reduc- 
tion of  per  capita  water  use  and  waste  flow.  The 
program  which  has  been  developed  to  implement 
the  strategy  will  initially  focus  the  County  s  efforts 
(to  reduce  water  use  and  waste  flow)  on  rental 
apartment  complexes.  It  will  be  accomplished  by 
employing  a  relatively  unique  concept:  co-funded, 
controlled  installation  of  watersaving  devices  con- 
current with  leak  detection,  repair,  and  preventive 
maintenance.  Howard  County  proposes  that  the 
development  of  a  practical  conservation  program, 
based  on  controlled  use  of  resources  and  correc- 
tive maintenance,  will  result  in  significant  reduc- 
tions of  water  (and  energy)  costs  relative  to  invest- 
ment   will  enhance  the  state-of-the-art,  and  will 
provide  a  valuable  case  study  for  use  by  other 
jurisdictions.  (See  also  W87-08420)  (Author  s  ab- 
stract) 
W87-08437 

ENHANCED  WATER  EDUCATION  VERSUS 
STATUS  QUO  ET  AL., 

Water  and  Man,  Inc.,  Salt  Lake  City,  U I . 
For  primary  bibliographic  entry  see  Field  6B. 
W87-08438 

INFORMATION  AND  CONSUMER  ADOP- 
TION OF  WATER  CONSERVATION  MEAS- 
URES 

Southern   Illinois  Univ.   at  Carbondale.   Dept.  of 

Geography. 


D.  D.  Baumann.  „,         „ 

IN-  Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver  Co  orado.  Na- 
tional Bureau  of  Standards  Special  Publication  No. 
624,  June  1982.  p  179-190,  34  ref. 

Descriptors:  'Water  conservation,  'Education, 
'Information  exchange,  Public  participation, 
Water  supply,  Water  demand,  Water  use. 

Educational  campaigns  concerning  a  specific  issue 
are  likely  to  fail  unless  they  are  based  upon  specific 
information  about  the  recipients.  There  is  some 
experience  that  some  consumers  respond  to  pleas 
for  reducing  water  use  during  periods  of  shortage. 
However,  during  non-drought  periods,  more  spe- 
cific information  is  needed  in  order  to  design  an 
effective  water  conservation  program:  it  simply  is 
not  sufficient  to  assume  that  knowledge  of  water 
conservation  measures  will  result  in  adoption.  1  he 
fact  that  a  person  is  aware  of  the  opportunities  to 
conserve  water  is  no  guarantee  that  he  or  she  will 
act  upon  that  information,  except  under  conditions 
of  a  serious  drought.  Little  is  known  about  the 
effectiveness  of  water  conservation  measures,  ana 
even  less  is  known  about  the  changes  required  to 
elicit  the  public  to  adopt  water  conservation  meas- 
ures during  times  when  drought  is  not  present  The 
purpose  of  this  paper  is  to  briefly  review  what  is 
known  about  the  effects  of  public  education  pro- 
grams on  water  conservation,  conservation  being 
the  beneficial  reduction  in  water  use  and/or  water 
losses   The  potential  dividends  to  a  better  under- 
standing of  the  public  response  to  water  conserva- 
tion educational  efforts  are  twofold:  (1)  to  better 
predict  the  extent  of  public  acceptance  of  conser- 
vation measures  in  order  to  obtain  more  precise 
estimates  of  effectiveness  in  water  supply  planning; 
and  (2)  to  promote  efficiency  in  water  use.  (bee 
also  W87-08420)  (Lantz-PTT) 
W87-08439 

RESIDENTIAL  WATER  CONSERVATION 
HANDBOOK. 

Pabon,  Sims,  Smith  and  Associates,  Washington, 

DC 

IN- Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver,  Co  orado.  Na- 
tional Bureau  of  Standards  Special  Publication  No. 
624,  June  1982.  p  193-196. 


Descriptors:  'Water  conservation,  'Handbooks, 
•Domestic  water,  Flow  regulators,  Plumbing,  In- 
formation exchange. 

This  practical  guide  to  residential  water  conserva- 
tion entails  the  review  and  evaluation  of  water- 
saving   plumbing   devices,    appliances   and    tech- 
niques for  their  technical  and  economic  feasibility, 
as  well  as  their  public  acceptance  and  regional 
applicability.   The   resulting  consumer  handbook 
aimed  at  the  homeowner  was  produced  to  help 
consumers  conserve  water.  The  handbook  is  orga- 
nized into  eight  sections:  (1)  Why  Conserve;  (2) 
Down  the  Pipe,  Down  the  Drain;  (3)  The  Inside 
Story  on  Saving  Water,  (4)  There's  an  Outs.de 
Chance  You're  Wasting  Water;  (5)  The  Cost  of 
Water;  (6)  Spreading  the  Word  on  Water;  (7)  And 
What's  More;  and  (8)  Waterlog,  A  Trouble  Shoot- 
ing Guide.  The  handbook  was  market  tested  tor 
content,  theme,  readability,  language  and  style.  A 
national   information   dissemination   plan   was   re- 
searched to  ensure  widespread  distribution  of  the 
handbook  to  targeted  audiences.  (See  also  W87- 
08420)  (Lantz-PTT) 
W87-08440 

PROCEDURES  MANUAL  FOR  EVALUATING 
WATER  CONSERVATION  PLANNING, 

Army  Engineer  Inst,  for  Water  Resources,  Fort 

Belvoir,  VA. 

For  primary  bibliographic  entry  see  Field  6B. 
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AWWA  WATER  CONSERVATION  HAND- 
BOOK, _  „,-. 
American  Water  Works  Association,  Denver,  CO. 

G.  L.  Craft. 


IN-  Proceedings  of  the  National  Water  Conserva- 
tion  Conference  on  Publicly  Supplied  Potable 
Water  April  14-15,  1981,  Denver,  Colorado  Na- 
tional Bureau  of  Standards  Special  Publication  No 
624,  June  1982.  p  207-209. 

Descriptors:  'Education,  'Handbooks,  'Water 
conservation,  Metering,  Water  use,  Public  opinion. 

The  need  for  the  American  Water  Works  Associa- 
tion (AWWA)  to  publish  its  own  water  conserva- 
tion handbook  was  brought  to  the  forefront  with 
the  western  drought  years  of  1975-76.  An  Ad  Hoc 
Committee  was  formed  by  the  AWWA  Technical 
and     Professional     Council    consisting    of    nine 
AWWA  members  from  the  water  industry.  The 
committee  members  were  from  all  regions  of  the 
United   States  and   were  the  most  capable  mer 
available  to  oversee  the  formulation  of  the  Hand 
book'.  The  'Handbook'  that  was  originally  begin 
in    1977   is  now   nearing   completion;   it  will  tx 
targeted  to  water  utilities  and  will  emphasize  tha 
water  conservation  is  not  a  substitute  for  gooc 
management  and  planning.  The  'Handbook    wil 
also  tell  the  water  utilities  that  water  conservation 
is  not  a  substitute  for  eliminating  system  leakagt 
Also  discussed  in  the  'Handbook'  are:  metering 
water   accountability,   emergency   measures,   an. 
public  education.   (See  also  W87-08420)  (LanU 
PTT) 
W87-08442 

BEFORE  THE  WELL  RUNS  DRY:  A  HAW 
BOOK  FOR  DESIGNING  A  LOCAL  WATE 
CONSERVATION  PLAN. 

New  England  River  Basins  Commission,  Bosto 

MA 

IN-  Proceedings  of  the  National  Water  Conserv 
tion  Conference  on  Publicly  Supplied  Potab 
Water,  April  14-15,  1981,  Denver,  Colorado.  N 
tional  Bureau  of  Standards  Special  Publication  N 
624,  June  1982.  p  21 1-223. 

Descriptors:  'Water  conservation,  •Handbool 
'Management  planning,  Case  studies,  Pub 
policy,  Water  supply,  Water  management. 

In  February  1979,  the  New  England  River  Basi 

Commission  (NERBC)  received  funds  from  t 

U  S    Geological  Survey  (USGS),  Resources  a 

Land  Investigation  Program,  to  research  and  I 

velop  a  planning  procedure  for  water  conser 

tion   The  project  included  an  extensive  literati 

search,  development  of  local  case  studies,  rot 

views   with   water   supply   engineers  and   pol 

makers,  and  an  evaluation  of  the  effectiveness 

alternative  water  conservation  measures.  From 

information  it  gathered  and  analyzed,  NLKBC 

veloped  a  seven-step  procedure  for  designmi 

local  conservation  plan.  The  sources  for  the  pre 

dure  and  the  procedure  itself  are  presented  i 

two-volume  technical  report.   In   1980,   NER 

received  additional  funds  from  USGS  s  Water 

sources  Division  to  prepare  a  handbook  tor 

practical  application  of  the  information  contai 

in  the  technical  report.  The  handbook  is  desig 

to  provide  a  concise,  clear-cut  procedure  tor  1< 

water  supply  planners  to  follow  in  designin 

conservation  plan.  The  procedure  outlined  in 

handbook  has  been  reviewed  by  water  supply  e 

neers,  administrators,  superintendents,  and  plan 

throughout  New  England.  It  is  flexible,  car 

used  by  any  type  of  water  utility,  and  can  me 

variety  of  goals.  This  paper  summarizes  the  ir 

mation  presented  in  the  handbook.  (See  also  \ 

08420)  (Author's  abstract) 
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COST-EFFECTIVE      RESIDENTIAL     WA 
CONSERVATION  DECISIONS, 

National  Bureau  of  Standards,  Washington, 
National  Engineering  Lab.  wilktrm 

S.  F.  Weber,  B.  C.  Lippiatt,  and  A.  P.  Hillstro. 
IN:  Proceedings  of  the  National  Water  Cons, 
tion  Conference  on  Publicly  Supplied  Po 
Water,  April  14-15,  1981,  Denver,  Colorado 
tional  Bureau  of  Standards  Special  Publication 
624,  June  1982.  p  227-238,  4  tab,  3  ref. 

Descriptors:  'Water  conservation,  •Donjl 
water,  •Cost-benefit  analysis,  Flow  regul 
Water  use,  Costs,  Cost  analysis. 
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n  economic  decision  rule  is  presented  for  utilities 
use  in  recommending  water-saving  devices  that 
e  cost  effective  for  homeowners.  The  role  takes 
to  account  the  major  costs  (acquisition,  installa- 
>n,  operation,  maintenance,  repair,  and  replace- 
ent)  and  benefits  (dollar  savings  on  water,  sewer, 
id  energy  bills)  associated  with  the  installation  of 
iter-saving  devices.  One  of  these  benefits,  the 
illar  value  of  water  savings,  depends  critically  on 
iter  prices.  An  analysis  of  the  water  rate  sched- 
s  of  a  national  sample  of  90  utilities  indicates 
it,  because  of  the  widespread  use  of  large  fixed 
d  minimum  charges,  homeowners'  actual  bene- 
5  from  saving  a  unit  of  water  are  significantly 
wer  than  the  average  price  paid  for  water.  Thus, 
imated  water  bill  reductions  will  frequently  be 
erstated  if  calculated  on  the  basis  of  average 
ce.  The  decision  rule  allows  one  to  select  the 
Momically  optimal  device  from  a  set  of  mutual- 
exclusive  alternatives,  or  the  economically  opti- 
J  combination  of  compatible  devices  for  all  the 
imbing  services  in  the  house.  The  paper  con- 
ides  by  describing  an  interactive  computer  pro- 
mt that  performs  all  the  calculations  needed  to 
plement  the  decision  rule.  (See  also  W87-08420) 
uthor's  abstract) 
17-08444 


HER  SUPPLY  SIMULATION  MODEL: 
iALYZING  FOR  THE  IMPLICATIONS  OF 
iNSERVATION, 

vironmental  Protection  Agency,  Cincinnati, 
I.  Drinking  Water  Research  Div. 
M.  Clark,  R.  M.  Males,  and  W.  E.  Gates. 
Proceedings  of  the  National  Water  Conserva- 
i  Conference  on  Publicly  Supplied  Potable 
ter,  April  14-15,  1981,  Denver,  Colorado.  Na- 
lal  Bureau  of  Standards  Special  Publication  No 
.June  1982.  p  239-245,  8  ref. 

scriptors:  'Water  conservation,  *Water  supply, 
nidation  analysis,  'Model  studies,  Water 
land.  Economic  aspects,  Drinking  water. 

ter  conservation,  as  it  relates  to  the  operations 
vater  supply  systems,  is  not  simply  a  problem  of 
icing  user  demand.  Financing  structures  for 
er  utilities  are  traditionally  such  that  a  reduc- 

in  demand  may  necessitate  an  increase  in  rates 
rged  to  the  consumer,  to  avoid  shortfalls  in 
ty  income  for  debt  service  and  fixed  operating 
mses.  In  addition,  a  number  of  'beneficiaries'  of 
water  supply  system,  such  as  those  who  enjoy 
protection,  or  those  whose  land  is  more  attrac- 

for  development  due  to  the  availability  of 
er,  but  who  are  not  major  consumptive  users  of 
er,  tend  not  to  bear  the  potential  increased  unit 
s  associated  with  user  demand  reduction.  The 
)lem  can  be  considered  as  one  of  spatial  eco- 
iics  -  water  system  customers  of  certain  classes, 
ted  in  portions  of  the  service  area,  subsidize 
r  beneficiaries  of  the  system  in  other  classes 
areas.  The  impact  of  demand  reduction,  cou- 

with  the  existing  financial  and  revenue  struc- 
,  can  be  expected  to  exacerbate  the  existing 
idizations  of  water  system  beneficiaries.  The 
iking  Water  Research  Division  of  USEPA  has 
sloped  a  systematic  approach,  organized  as  a 
of  computer  programs,  to  assist  analysts  in 
*"JJn6  problems  of  spatial  economics  and  phys- 
behavior  of  water  distribution  systems    The 

iTm,^nOWn  M  the  Water  SuPP!y  Simulation 
lei  (WSSM),  consists  of  a  data  base  describing 
physical,  economic,  and  spatial  characteristics 
ie  distribution  system  and  program  modules  to: 
te  and  maintain  the  data  base;  display  it  graphi- 
5  perform  hydraulic  network,  time  of  travel 
other  physical  analyses;  and  to  perform  eco- 
k  allocations  to  develop  spatial  cost  of  serv- 
rne  system  is  general-purpose  in  nature,  and 
asuy  be  modified  to  suit  the  needs  of  a  specif- 
tuation  Through  combination  of  concepts  of 
al  analysis,  spatial  economics,  data  base  man- 
!??'•  and  analytical  mathematical  modeling, 
"»M  provides  a  powerful  tool  for  examining 
Xjnsequence  of  alternative  policies  related  to 
r  supply  utilities.  The  structure  of  the  WSSM 
sample  applications,  are  described.  (See  also 
■08420)  (Author's  abstract) 
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COST-EFFECTIVENESS  OF  POTABLE  WATER 
CONSERVATION  -  MULTIFACETED  AP- 
PROACH, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA 
W.  J.  Hopp,  and  W.  P.  Darby. 
IN:  Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver,  Colorado.  Na- 
tional Bureau  of  Standards  Special  Publication  No 
624,  June  1982.  p  247-258,  2  tab,  10  ref. 

Descriptors:  *Water  conservation,  'Potable  water, 
•Cost-benefit  analysis,  Domestic  water,  Cost  anal- 
ysis, Maintenance,  Flow  regulators,  Plumbing. 

Evaluated  is  the  cost-effectiveness  of  household 
water  conservation  measures  in  terms  of  overall 
economic  efficiency  as  well  as  from  the  individual 
points  of  view  of  homeowners,  representatives  of 
municipal  wastewater  treatment  utilities,  and  rep- 
resentatives of  pubic  water  supply  utilities.  The 
analysis  considers  potential  capital  and  operation 
and  maintenance  cost  savings  resulting  from  re- 
duced volumes  of  drinking  water  subject  to  con- 
ventional, as  well  as  conventional  and  granular 
activated  carbon,  treatment  processes;  reduced 
volumes  of  domestic  wastewater  subject  to  second- 
ary treatment;  and  reduced  domestic  hot  water 
use.  Evaluation  is  carried  out  using  a  net  present 
equivalent  which  considers  the  time  value  of 
money  as  well  as  the  effects  of  inflation  and  real 
price  escalation.  Results  indicate  that  a  household 
water  conservation  program  consisting  of  a  toilet- 
tank  dam  insert  and  a  simple  shower  flow  restric- 
tor  is  cost-effective  from  all  points  of  view  consid- 
ered. (See  also  W87-08420)  (Author's  abstract) 
W87-08446 


MUNICIPAL  WATER  CONSERVATION  «  A 
WATER  PROJECT  THAT  PAYS  FOR  ITSELF, 

INTASA,  Inc.,  Menlo  Park,  CA. 
W.  B.  Betchart. 

IN:  Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver,  Colorado.  Na- 
tional Bureau  of  Standards  Special  Publication  No 
624,  June  1982.  p  259-266,  2  fig,  3  tab,  3  ref. 
OWRT  Contract  14-34-0001-0485  and  EPA  Con- 
tract 68-01-5033  and  68-01-6052. 

Descriptors:  *Water  conservation,  'Municipal 
water,  'Economic  aspects,  Cost-benefit  analysis, 
Public  participation,  Long-term  planning. 

Municipal  water  conservation's  direct  economic 
impact  is  one  of  its  most  intriguing  aspects.  When 
analyzed  and  presented  carefully,  it  is  also  one  of 
water  conservation's  strongest  selling  points.  This 
paper  describes  a  structure  utilized  for  analyzing 
municipal  water  conservation  benefits  and  costs. 
The  key  to  the  structure  is  inclusion  of  all  signifi- 
cant direct  benefits  and  costs.  Three  examples  of 
results  from  utilizing  the  analytical  structure  are 
then  described.  The  most  obvious  question  regard- 
ing municipal  water  conservation  economics  is  one 
which  was  quickly  asked  at  this  conference  -  'If 
municipal  water  conservation  is  so  economically 
sensible,  why  isn't  it  done  more  often'.  This  writer 
believes  there  will  be  more  municipal  water  con- 
servation,  but   that   its   present   status   and   slow 
progress  is  related  to  three  major  needs  at  the 
community  level:  (1)  Improved  awareness  of  com- 
munity-wide economics.  Too  often  only  part  of  the 
benefits  are  recognized.  The  water  supply  utility 
manager  tends  to  look  only  at  the  cost  savings  for 
this  utility  and  to  ignore  wastewater  and  hot  water 
energy    savings.    Similarly,    the    wastewater    and 
energy  people  consider  only  their  areas  of  activity. 
The  benefits  of  municipal  water  conservation  are 
significant   in  all   three  areas  and   analyses  must 
draw  them  together  to  create  the  needed  commu- 
nity-wide  picture;    (2)   Cooperative,   community- 
wide,  long-term  outlook.  Part  of  the  answer  is  for 
the  three  utilities  (water  supply,  wastewater,  and 
energy)  to  work  jointly  in  developing  perspectives 
on  the  future  needs  of  the  community  and  benefi- 
cial ways  of  influencing  those  needs;  and  (3)  Pro- 
grams oriented  toward  a  high  percent  coverage 
and  long-term  effectiveness.  Presently,  many  water 
conservation  programs  achieve  a  relatively  low 
percentage  penetration  (e.g.,   20-30%  of  existing 
households)  and  utilize  conservation  devices  with 


limited  life  spans.  To  really  reap  the  benefits  of 
municipal  water  conservation,  program  designs 
must  be  developed  which  are  cost-effective  and 
socially  acceptable  and,  at  the  same  time,  achieve 
high  percentages  of  penetration  with  essentially 
permanent  devices  or  improvements.  (See  also 
W87-08420)  (Lantz-PTT) 
W87-08447 


DEVICES  AND  TECHNOLOGIES  FOR  WATER 
CONSERVATION  -  STATE  OF  THE  ART- 
STANDARDS  FOR  INDUSTRY, 

Waltec,  Inc.,  Wallaceburg  (Ontario). 
J.  A.  Burgess. 

IN:  Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver,  Colorado.  Na- 
tional Bureau  of  Standards  Special  Publication  No 
624,  June  1982.  p  269-271. 

Descriptors:  'Water  conservation,  'Standards, 
'Canada,  'Waterloo,  'Yukon,  Planning,  Plumbing, 
Flow  regulators. 

The  United  States  and  Canada  share  the  largest 
freshwater  system  in  the  world,  the  Great  Lakes. 
Both  east  and  west  of  the  Great  Lakes,   river 
systems  form  or  cross  the  international  border.  It  is 
natural  that  the  two  countries  share  similar  prob- 
lems in  dealing  with  a  shared  natural  resource. 
There  are  also  many  differences  due  to  Canada's 
substantial  freshwater  lakes  and  streams,  in  addi- 
tion to  the  Great  Lakes,  and  also  due  to  a  much 
lower  density  of  population  and  to  the  special 
problems  of  the  Far  North.  Both  countries  face  the 
economic  factors  of  increasing  energy  costs,  the 
treatment  of  wastewater,  and  the  capital  cost  of 
expanding  water  supply  and  disposal  systems.  A 
recent  study  done  by  the  Canadian  Department  of 
the  Environment,  which  identifies  a  few  problem 
areas,   and   also  another  recent  study  under  the 
auspices  of  the  Canadian  Standards  Association, 
will  be  reviewed  to  see  if  reduction  in  maximum 
flow  rates  for  plumbing  fittings  would  help  solve 
certain  municipal  supply  problems.  The  Federal 
Department,   Environment  Canada,  supports  re- 
search including  many  river  basin  planning  studies 
and  university  research  projects.  In  addition,  they 
have  special  projects  dealing  with  water  supply 
use,  and  conservation  in  the  Yukon  and  Northwest 
Territories  where,  because  of  low  precipitation  and 
extreme  climatic  conditions,  it  is  difficult  to  trans- 
port water  and  dispose  of  wastes  for  many  months 
of  the  year.  In  the  regional  municipality  of  Water- 
loo, an  industrialized  are  60  miles  west  of  Toronto, 
they    have    depended    on    groundwater    sources' 
rather  than  piping  water  in  from  the  Great  Lakes, 
as  has  been  done  in  other  communities  in  the  area. 
They  have  also  experienced   periodic  shortages. 
The  region  has  done  a  comprehensive  study  of 
conservation    and    has   developed    standards    for 
water-efficient    plumbing   devices.    The   regional 
government  offers  grants  to  encourage  builders  to 
fit  new  structures  with  toilets,  showerheads,  and 
faucets   that  comply   with   their  criteria.   Studies 
conclude  that  an  effective  water  conservation  pro- 
gram  must   include   the   following   elements:   (1) 
water  meters,  with  bills;  (2)  conservation  programs 
must  be  developed  for  industry;  (3)  domestic  use  of 
water  is  time  related,  therefore  a  reduction  in  flow 
rates  could  result  in  water  savings;  (4)  user  satisfac- 
tion and  long-term,  trouble-free  service  life  must 
be  maintained  in  water  conservation  products  if 
consumer   support   is  to  be   sustained.   (See   also 
W87-08420)  (Lantz-PTT) 
W87-08448 


PERFORMANCE  REQUIREMENTS  AND  TEST 
PROCEDURES  FOR  WATER  CLOSETS, 

Stevens  Inst,  of  Tech.,  Hoboken,  NJ.  Davidson 
Lab. 

T.  P.  Konen. 

IN:  Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver,  Colorado.  Na- 
tional Bureau  of  Standards  Special  Publication  No 
624,  June  1982.  p  273-280,  4  fig. 

Descriptors:  'Performance  evaluation,  'Testing, 
'Water  closets,  Sanitation,  Plumbing,  Water  con- 
servation. 
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Field  3-WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3D— Conservation  In  Domestic  and  Municipal  Use 

A  study  has  completed  the  development  of  re- 
quirements and  procedures  for  evaluating  the  sani- 
tary performance  of  water  closets.  This  effort  was 
undertaken  in  conjunction  with  the  U.S.  Depart- 
ment of  Commerce  -  National  Bureau  of  Standards 
and  the  U.S.  Department  of  Housing  the  Urban 
Development.  The  overall  objective  of  their  pro- 
gram is  to  provide  technology  to  achieve  a  signifi- 
cant reduction  in  residential  water  use.  The  objec- 
tive of  the  study  was  to  develop  test  methods  tor 
use  by  industry,  code  groups,  enforcement  agen- 
cies and  others  to  determine  the  functional  per- 
formance of  water  closets  and  thereby  provide  safe 
and  efficient  designs  and  installations.  This  activity 
has  paralleled  the  development  of  the  proposed 
revision    to    the    American    National    Standard 
A112  19  2   -  Vitreous  China   Plumbing   Fixtures. 
The  opportunity  to  incorporate  these  findings  into 
the  product  standard  has  added  to  the  significance 
of  this  program.  A  review  of  the  present  tech- 
niques found  many  of  the  major  producers  using 
test  media  spanning  a  wide  range  of  size,  form  and 
density    Little  information  was  found  within  the 
industry  as  to  the  characteristics  of  waste  products; 
however,  an  electronic  search  of  biology  and  med- 
ical journals  produced  several  interesting  studies 
which  led  to  the  selection  of  the  test  media.  In 
addition  to  physical  simulation,  the  media  must 
lead  to  repeatable  and  discriminatory  tests,    lne 
primary  characteristics  of  the  water  closets  for 
which  test  methods  and  procedures  were  devel- 
oped include:  surface  cleansing,  waste  removal, 
including  solids  and  liquids,  and  volumetric  effi- 
ciency. As  a  service  to  industry  and  the  genera 
public,  the  Laboratory  makes  available  a  test  kit 
which  includes  the  media  (  for  either  the  ball  test, 
100  3/4  inch  polypropylene  balls;  the  granule  test, 
100  ml  of  2-3  mm  diameter  disc  shaped  polyethyl- 
ene granules;  and  the  cylinder  test  -  four  1  inch 
latex  cylinders),  instructions  and  data  sheets.  (5>ee 
also  W87-08420)  (Author's  abstract) 
W87-08449 


EXPERIENCES  AND  BENEFITS  OF  THE  AP- 
PLICATION OF  MINIMUM  FLOW  WATER 
CONSERVATION  HARDWARE, 

Weatherby  Associates,  Inc.,  Jackson,  CA. 
L.  K.  Baker. 

IN-  Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver,  Co  orado.  Na- 
tional Bureau  of  Standards  Special  Publication  No. 
624,  June  1982.  p  281-288,  1 1  tab,  7  ref. 

Descriptors:  *Water  conservation,  *Flow  regula- 
tors, *Flow  control,  Plumbing,  Domestic  water, 
Sewer  systems,  Flow  reduction. 


Minimum  flow  water  conservation  is  achieved  by 
using  hardware  and  techniques  specifically  de- 
signed around  minimizing  consumption  while 
maintaining  the  function,  both  physiological  and 
aesthetic,  of  the  use  as  opposed  to  modification  or 
redesign  of  existing  hardware  and  fixtures.  These 
techniques  and  hardware  have  been  used  to  signifi- 
cantly reduce  water  and  energy  consumption  and 
sewage  treatment  and  disposal  problems  in  both 
commercial  and  residential  applications.  This  paper 
presents  results  of  these  applications  with  over  an 
80%  reduction  in  water  consumption  in  commer- 
cial and  60%  in  residential  applications.  Impacts  on 
sewage  systems  have  been  observed  and  projected 
for  both  on-site  and  central  systems.  Reductions  in 
plumbing  and  water  heating  facilities  are  also  dis- 
cussed. (See  also  W87-08420)  (Author's  abstract) 
W87-08450 

TECHNICAL  REQUIREMENTS  FOR  LOW- 
FLOW  DEVICES, 

Delta  Faucet  Co.,  Greensburg,  IN. 
F.  R.  Holycross. 

IN  Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver,  Colorado.  Na- 
tional Bureau  of  Standards  Special  Publication  No. 
624,  June  1982.  p  289-292. 

Descriptors:  'Water  conservation,  'FLow  regula- 
tors, 'Plumbing,  Flow  control,  Flow  rates,  Water 
transport,  Water  pressure. 


There  are  many  technical  problems  that  as  manu- 
facturers   of   plumbing    products,    one    becomes 
aware  of.  Low  flows,  pressure  fluctuations,  pres- 
sure regulations,  solids  transportations,  ad  infini- 
tum. Individually  and  collectively,  some  answers 
to  these  problems  have  been  found.  Some  of  these 
answers  are  available  now,  to  put  to  use.  However 
there  are  some  problems  that  cannot  be  answered 
because  of  the  confusion  in  codes.  Where  a  solu- 
tion is  good  in  one  code  area  it  may  not  apply  in 
another  area.  The  systems  of  today  do  not  lend 
themselves  to  solutions  based  on  new  system  types. 
At  the  moment  there  are  many  areas  which  have 
flow  rate  limits  while  many  other  areas  have  no 
such  requirements.  Enforcement  of  the  flow  rate 
requirement  is  not  at  all  well  done,  where  low 
flows  are  mandated.  However,  at  the  present  time, 
with  some  areas  of  the  United  States  requiring 
flow  limiting  and  with  other  areas  not  wanting  it, 
some  manufacturers  make  two  versions  of  each 
faucet.  One,  unlimited  as  they  have  always  been 
and  another  almost  identical  to  the  first  except  that 
it  is  flow  limited.  The  flow-limited  version  is  man- 
ufactured to  a  specified  flow  rate  or  to  a  standard 
adopted  by  several  code  agencies.  Another  diffi- 
culty is  that  the  water  transport  systems  are  totally 
integrated.    From   source   through   disposal,    one 
component  cannot  be  appreciably  altered  without 
upsetting  the  system.  Manufacturers,  are  more  than 
slightly  aware  of  this.  One  major  aspect  of  this 
total  system  is  the  volume  of  water  required  to 
move  solid  waste  through  the  drainage  component 
While  fitting  manufacturers  can  produce  variety  of 
low-flow   fittings  and  fixture  manufacturers  can 
produce  low-volume-usage  fixtures,  there  is  a  limit 
to  these  reductions  for  adequate  drainage  through 
in-place  systems.  For  years,  it  has  been  possible  to 
make  water  closets  that  flush  on  very  little  water. 
Another  large  problem  which  exists  is  flow  limit- 
ing of  showers.  Where  before  the  limiting  require- 
ment a  pressure  fluctuation  of  10  psi,  did  not  cause 
too  much  temperature  change,  that  same   10  psi 
change  now  can  cause  as  much  as  a  25  F  change  in 
outlet  temperature.  (See  also  W87-08420)  (Lantz- 
PTT) 
W87-08451 

MODEL    FOR    THE    TRANSPORT    MECHA- 
NISMS   OF    SOLIDS    IN    BUILDING    PIPE 

National' Bureau  of  Standards  (NEL),  Gaithers- 

burg,  MD.  Building  Equipment  Div. 

For  primary  bibliographic  entry  see  Field  3K 

W87-08452 

DEVELOPING     DATA     FOR     RESIDENTIAL 
WATER  SAVINGS, 

Brown  and  Caldwell,  Walnut  Creek,  CA. 
W  O  Maddaus,  and  J.  H.  Rothenberg. 
IN-  Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver,  Colorado.  Na- 
tional Bureau  of  Standards  Special  Publication  No. 
624,  June  1982.  p  329-337,  6  ref. 


Descriptors:  'Water  conservation,  'Data  acquisi- 
tion, 'Domestic  water,  Field  tests,  Cost  analysis, 
Plumbing,  Metering,  Leakage. 


Demonstration  projects  are  being  conducted  for 
the  U  S  Department  of  Housing  and  Urban  Devel- 
opment  (HUD)   to   document    water   savings   in 
actual  homes.  Arrangements  to  conduct  demon- 
stration projects  have  been  made  with  the  City  of 
Atlanta  Bureau  of  Water,  Denver  Water  Board, 
Los  Angeles  Department  of  Water  and  Power,  and 
the  Washington  Suburban  Sanitary  Commission. 
Projects  were  selected  on  the  basis  of  estimated 
water  savings,  need  for  field  data,  cost,  and  other 
factors.    The    following    demonstration    projects 
were  selected:  studies  of  contemporary  and  ad- 
vanced low-water-using  bathroom  fixtures;  a  study 
of  water-  and  energy-efficient  homes;  the  effect  o 
retrofitting  on  hot  water  and  energy  use;  the  effect 
of  metering;   the  effect  of  a  pressure  change;  a 
nationwide  leak  detection  survey;  nationwide  sur- 
veys of  water-using  fixture  use  and  shower  water 
use  characteristics;  and  the  long-term  effectiveness 
of  retrofitting  in  various  cities.  Each  project  in- 
volves a  test  group  of  dwelling  units    equipped 
with  the  water  conservation  device,  and  a  control 


group  for  comparison.  Results  were  published  is 
1982  and    1983    (See  also  W87-08420)  (Author'* 
abstract) 
W87-08453 

HOW  TO  IMPLEMENT  A  WATER  CONSER- 
VATION  PROGRAM  -  THE  DENVER  EXPERI- 
ENCE, 

Denver  Water  Dept.,  CO. 
J  J  Wilder. 

IN-  Proceedings  of  the  National  Water  Conserva- 
tion   Conference    on    Publicly    supplied    Potable 
Water,  April  14-15,  1981,  Denver,  Colorado.  Na- 
tional Bureau  of  Standards  Special  Publication  No.  f 
624,  June  1982.  p  339-346. 

Descriptors:  'Water  conservation,  'Denver,  'Col- 
orado, Water  supply,  Public  participation,  Public 
relations. 

The  need  for  Water  Conservation  in  the  Denver 
metropolitan  area  is  nothing  new.  Denver  residents 
receive  high-quality  water  from  a  complex,  well-, 
planned  system.  Some  of  the  water  travels  as  far  as 
120  miles  through  tunnels  by  gravity  flow  under, 
the  Continental  Divide  before  reaching  Denver  s 
treatment  plants.  This  vast  and  complex  mountain 
system  does  not  deliver  a  major  amount  of  the 
State's  water  to  Denver;  on  the  contrary,  the  entire 
metro  Denver  area  uses  only  1-1/2%  of  the  total 
annual  State  yield.  But,  just  collecting  that  small 
amount  requires  engineering  skill  and  long-range 
planning  often  not  required  in  other  sectors  of  the 
country  and,  of  course,  considerable  expenditure  m 
dollars.  Even  though  Denver  has  expanded  this 
excellent  water  system  through  the  years  to  in- 
crease the  supply,  water  conservation  has  been  ; 
watchword  through  the  years  as  residents  strug. 
gled  to  create  some  of  the  amenities  of  an  urbai 
environment  -  every  tree,  bush  and  blade  of  blue 
grass  had  to  be  planted.  Working  on  the  theoo 
that  'preaching  water  conservation  may  tail  be. 
cause  people  don't  respond  to  a  long  list  of  do 
and  don'ts,  the  Denver  Water  Department  pro, 
duced    a    7-minute    animated    film    aptly    name. 
'Water   Follies'.   The  colorful  animation  with   , 
catchy  sound  track  using  no  words,  has  prove 
universally  popular.  As  a  companion  piece  to  tn 
film   Denver  produced  a  colorful  brochure  listin 
44  ways  to  be  'water  wise'.  Most  of  the  wortt 
while  water  conservation  ideas  for  the  semi-an 
West  are  listed.  It  has  been  furnished  on  request  t 
areas   far  beyond   Denver's  service  area    Thre 
years  ago,  the  Department's  Public  Affairs  Depar 
ment  hired  a  certified  teacher  and  now  offers 
complete  classroom  program  for  any  firth  or  suu 
grade  and  high  school  class  in  the  metro  area,  lr 
youngsters  enter  wholeheartedly  in  discussion  ar 
experiments  on  water.  A  speakers'  bureau  prepar 
programs  for  civic  groups,  garden  clubs,  servu 
clubs  and  neighborhood  associations  utilizing  t) 
film  brochures  and  a  speaker  with  a  conservatu. 
message.  Building  on  its  existing  conservation  pr 
gram,  the  Department  will  attempt  to  meet 
|oals  through   a  program  that   will   include:   ■ 
expanded  public  education  and  information  pr 
gram-  expansion  of  the  school  program;  affixing 
water  consumptive   use  indices  to  all  plumbi 
fixtures  and  water-using  appliances  solid  in  t 
Denver   area;   identifying   water   requirements 
landscape  nursery  stock;  and  many  other  tec 
niaues  and  devices  to  improve  public  awaren. 
and  participation.   (See  also  W87-08420)  (Lan, 

PTT) 

W87-08454 


KEYNOTE  ADDRESS, 

Corps  of  Engineers,  Washington,  DC. 

F   R  Hcibcrs 

IN:  Proceedings  of  the  National  Water  Conse. 

tion    Conference    on    Publicly    Supplied   Pota. 

Water,  April  14-15,  1981,  Denver   Co  orado.  I 

tional  Bureau  of  Standards  Special  Publication 

624,  June  1982.  p  355-363. 

Descriptors:    'Water    conservation     'Water J 
sources  development,   'Water  supply,  Resou, 
development,  Management  planning,  Water  m 
agement,  Public  participation. 

The  water  resources  program  of  the  Corp!1' 
Engineers  has  made  a  tremendous  amount  of  w* 
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upply  storage  available  to  non-federal  interests. 
U»ut  8  million  acre-feet  (10  billion  cubic  meters) 
if  storage  is  under  contract,  and  another  12  million 
cre-ft  (15  billion  cu  m)  is  part  of  existing  and 
uthorized  projects.  The  President's  declaration  of 
national  emphasis  on  water  conservation  has 
esulted  in  changes  in  water  supply  planning  that 
nil  improve  the  Nation's  economic  welfare  and 
nhance  its  environment.  The  Corps  has  set  forth  a 
efmition,  principles,  and  procedures  for  evaluat- 
ig  water  conservation  that  will  ensure  consistent 
ad  balanced  treatment  of  water  conservation  and 
apply  augmentation.  The  Corps  is  implementing  a 
Ian  of  action  that  will  integrate  water  conserva- 
on  into  all  aspects  of  its  civil  program.  The  water 
sources  program  is  seldom  static,  and  active  con- 
deration  is  being  given  to  potential  changes  in  the 
rferal  role  in  water  supply/conservation.  The 
ressures  to  expand  the  federal  role  are  being  met 
ith  strong  resolve  by  others  to  retain  or  even 
iduce  the  present  federal  role.  Additional  time 
ill  be  required  before  the  complex  critical  issues 
sociated  with  this  question  can  be  resolved  and 
le  federal  role  of  the  future  established.  (See  also 
'87-08420)  (Lantz-PTT) 
'87-08456 


0MPARISON  BETWEEN  WATER  CONSER- 
ATION  PRACTICES  IN  THE  UNITED  KING- 
OM  AND  THE  UNITED  STATES, 

iuunes  Water  Authority,  Reading  (England). 
G.  Jamieson,  and  G.  S.  Million. 
I  Proceedings  of  the  National  Water  Conserva- 
m  Conference  on  Publicly  Supplied  Potable 
ater,  April  14-15,  1981,  Denver,  Colorado.  Na- 
inal  Bureau  of  Standards  Special  Publication  No 
4,  June  1982.  p  367-372. 

jscriptors:  'Water  conservation,  'England, 
^ater  resources  development,  *Wales,  Water 
pply,  Water  use,  Flow  regulators,  Legal  aspects, 
raiparison  studies,  Plumbing. 

uing  recent  years,  there  has  been  a  growing 
rareness,  on  both  sides  of  the  Atlantic,  for  the 
ed  to  conserve  resources.  In  the  specific  case  of 
iter  conservation,  there  has  been  little  exchange 
information  and,  as  a  result,  ideas  have  largely 
veloped   independently.    The   purpose   of  this 
per  is  to  draw  comparisons  between  conserva- 
n  activities  as  practiced  in  Britain  and  in  the 
ited  States.  Its  intention  is  to  cover  both  aspects 
water  conservation;  namely,  demand  manage- 
nt  and  supply  management,  with  a  view  toward 
luainting  the  readership  with  British  practices  as 
>pted  by  the  Thames  Water  Authority,  and  to 
Jgest  reasons  for  the  difference  between  the 
ited  Kingdom  and  the  United  States  in  terms  of 
itude,  emphasis,  and  outcome.  Obviously,  any 
nparison  of  this  nature  is  bound  to  be  superfi- 
I;  in  this  particular  instance,  the  tenuity  is  com- 
inded  by  a  limited  knowledge  of  American  cul- 
e  and  practices.  Nevertheless,  the  apparent  dif- 
tnce  in  terms  of  per  capita  consumption  is  so 
rked  that  the  lack  of  precise  detail  should  be 
idental.  Although  consumption  rates  in  Britain 
significantly  lower  than  in  the  United  States, 
re  is  no  room  for  complacency.  Consequently, 
water  authorities  now  have,  or  will  soon  have, 
aws  that  make  dual-flush  mandatory  for  the 
ihdown   type  of  toilet  in  all   new  dwellings, 
"larly,   some  water  authorities  have  ongoing 
grams  of  research  to  establish  the  effectiveness 
variable-flush  toilets,  pressure-reducing  valves, 
v-umiting  valves,  automatic  flushing  control, 
It  has  been  recognized  for  some  time  that  there 
need  to  review  the  whole  framework  of  model 
aws  in  England  and  Wales  with  the  aim  or 
moting  more  prudent  use  of  water.  In  the  near 
ire,  the  expectation  is  that  proposals  will  be  put 
*ard  to  the  National  Water  Council  and  the 
l>artment  of  the  Environment  for  consideration 
a  national  basis.  Although  the  potential  savings 
n  the  measures  proposed  in  the  new  model, 
iws  cannot  be  quantified  with  any  certainty, 
i  will  provide  a  climate  conducive  to  creating  a 
"<SJ!S'0US    society.    (See    also    W87-08420) 

7-08457 


WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION-Field  3 
Conservation  In  Domestic  and  Municipal  Use— Group  3D 


FEDERAL  WATER  RESOURCE  AGENCY 
PLANNING  REQUIREMENTS  AND  IMPLICA- 
TIONS FOR  WATER  CONSERVATION, 

Water  Resources  Council,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  6B 
W87-08458 


For  primary  bibliographic  entry  see  Field  6E. 
W87-08461 


PLUMBING  CODES  -  ESSENTIAL  IN  WATER 
CONSERVATION  PROGRAMS, 

National   Bureau  of  Standards  (NEL),  Gaithers- 
burg,  MD.  Building  Equipment  Div. 
L.  S.  Galowin. 

IN:  Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver,  Colorado.  Na- 
tional Bureau  of  Standards  Special  Publication  No 
624,  June  1982.  p  379-397,  21  ref,  2  append. 

Descriptors:  »Water  conservation,  'Plumbing, 
•Plumbing  code,  Standards,  Flow  regulators,  Flow 
control,  Pipes,  Water  demand,  Water  supply. 

The  development  and  implementation  of  water 
conservation  programs  requires  acceptance  of  low 
water  usage  plumbing  fixtures  and  devices.  The 
installation  of  innovative  components  or  modifica- 
tions to  existing  plumbing  systems  for  reduced 
water  consumption  are  controlled  by  local  jurisdic- 
tions through  the  plumbing  codes.  A  review  of  the 
developments  leading  to  current  plumbing  code 
requirements  is  presented.  The  basis  for  develop- 
ment of  revisions  to  codes  and  supporting  stand- 
ards from  current  research  projects  is  discussed. 
Requirements  are  indicated  for:  (a)  current  data 
based  upon  real  water  demand  loads  to  update 
water  supply  pipe  sizing  (Hunter's  Curve);  and  (b) 
the  necessity  to  consider  the  impact  of  deteriora- 
tion of  performance  from  reduced  wastewater 
flows  in  the  building  drainage  system  with  expand- 
ing water  conservation  practices.  Examples  of  lab- 
oratory research  and  field  demonstration  of  water 
conservation  programs  are  provided.  (See  also 
W87-O8420)  (Author's  abstract) 
W87-08459 


WATER  CONSERVATION  IN  CALIFORNIA, 

California  State  Dept.  of  Water  Resources,  Sacra- 
mento. 
R.  B.  Robie. 

IN:  Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver,  Colorado.  Na- 
tional Bureau  of  Standards  Special  Publication  No 
624,  June  1982.  p  401-407. 

Descriptors:  'Water  conservation,  'California, 
'Water  supply,  Public  participation,  Education, 
Rates,  Cost  analysis,  Leakage. 

California's  resource  planning  includes  water  con- 
servation as  a  source  of  supply.  By  the  year  2000, 
the  State  expects  water  savings  of  about  1.5  million 
cubic  dekameters/yr.  Department  of  Water  Re- 
sources (DWR)  conservation  activities  are  central- 
ized in  its  Office  of  Water  Conservation  (OWC). 
Programs  are  in  three  major  categories  -  agricul- 
tural, urban,  and  in-school  education.  The  largest 
urban  program  is  distribution  of  residential  water 
conservation  devices.  By  the  end  of  1982,  all  those 
living  in  homes  built  before  water  conserving  fix- 
tures become  mandatory  had  been  given  devices. 
The  Department  works  with  other  state  agencies 
to  save  water,  develops  water  conserving  land- 
scape gardens,  encourages  water  conserving  pric- 
ing, has  a  grant  program  for  water  system  leak 
detection  and  works  to  build  water  conservation 
into  local  planning.  Elementary  school  programs 
train  teachers  and  make  curriculum  materials  avail- 
able. Education  activities  include  a  newsletter, 
drought  and  water  conservation  related  reports 
and  brochures.  The  Department  reports  on  com- 
parative water  conservation  performances  of  se- 
lected communities  in  the  State.  (See  also  W87- 
08420)  (Author's  abstract) 
W87-08460 


NEED     FOR     A     NEW     FEDERAL     WATER 
POLICY, 

New  York  City  Dept.  of  Environmental  Protec- 
tion. 


LOCAL  RESPONSE  FOR  OFFICIALS  AND 
CONSUMERS, 

Denver  Water  Dept.,  CO. 
W.  H.  Miller. 

IN:  Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver,  Colorado.  Na- 
tional Bureau  of  Standards  Special  Publication  No 
624,  June  1982.  p  413-417. 

Descriptors:  'Water  conservation,  'Public  policy, 
'Local  governments,  'Water  use,  Regional  plan- 
ning, Water  supply,  Water  demand,  Precipitation. 

Water  conservation  is  perceived  differently  in  vari- 
ous parts  of  the  nation.  In  the  Rocky  Mt.  West,  the 
goal  is  to  catch  runoff  from  the  mountains  in  the 
spring  and  'conserve'  it  by  storing  it  in  reservoirs 
for  use  the  rest  of  the  year.  In  some  Coastal  states, 
the  goal  is  to  conserve  fresh  groundwater  by  pre- 
venting saltwater  intrusion.  In  some  older  Eastern 
seaboard  cities,  a  key  conservation  concern  is  ren- 
ovation of  antiquated,  deteriorating  underground 
piping  systems.  In  major  river  basins  and  the  Great 
Lakes  area,  where  supply  is  no  problem,  demand 
for  water  conservation  might  well  be  countered 
with  the  question,  'Why'.  Therefore,  it  is  difficult 
to  mount  a  nationwide,  federally  endorsed  conser- 
vation program.  Perhaps  the  common  denominator 
is  an  economic  one:  does  it  make  dollars-as  well  as 
sense-to  conserve.  While  conservation  can  be  an 
important  step  in  reducing  demand  on  some  munic- 
ipal systems  for  specific  periods  of  time,  it  cannot, 
in  the  long  run,  serve  as  a  substitute  for  the  devel- 
opment of  adequate  water  supplies  to  meet  the 
needs  of  the  people  served  by  these  systems.  Possi- 
bly the  best  conservation  practice  would  be  better 
utilization  of  the  water  the  nation  receives  in  the 
form  of  precipitation.  Surveys  indicate  that  92%  of 
the  precipitation   that  falls  on  the  nation  either 
evaporates  immediately  or  runs  off  to  the  oceans 
unused.  Putting  some  of  this  water  to  beneficial  use 
may  represent  one  of  the  great  conservation  chal- 
lenges of  the  future.  (See  also  W87-08420)  (Lantz- 
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WHAT    ARE    THE    UN- 


FUTURE    LOOK 
KNOWNS, 

American  Water  Works  Association,  Denver  CO 
J.  B.  Gilbert. 

IN:  Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver,  Colorado.  Na- 
tional Bureau  of  Standards  Special  Publication  No 
624,  June  1982.  p  421-425. 

Descriptors:  'Water  conservation,  'Local  govern- 
ments, 'Federal  jurisdiction,  Water  supply,  Cost 
analysis,  Rates,  Regional  planning. 

In  1977,  1978,  and  1979,  politicians  and  officials 
tried  to  solve  the  problem  of  water  conservation  in 
the  context  of  impending  doom.  There  were  many 
local  water  shortage  problems,  with  the  Federal 
Government  desiring  an  immediate  maximum  reg- 
ulatory effect.  This  led  to  the  counterreaction  that 
is  now  beginning  in  the  new  administration.  At  the 
risk  of  speculation  in  this  area,  it  seems  unfortunate 
that  one  goes  between  these  extremes  when  it 
applies  to  water  conservation  or  any  other  re- 
source matter.  Conservative  and  liberal  conserva- 
tionists show  a  sensible  and  justified  concern  for 
efficient  water  use,  and  everyone  wants  to  achieve 
these  goals  just  as  rapidly.  But  the  crash  program 
approach  of  the  last  decade,  using  maximum  regu- 
lations and  employing  all  the  tools  available,  inevi- 
tably provoked  the  current  counterreaction.  The 
philosophy  that  the  role  of  Federal  and  State  gov- 
ernments should  be  minimized,  or  eliminated,  in 
these  areas  and  that  the  local  people  should  decide 
what  to  do,  is  a  reality  that  must  come  to  be 
recognized.  Emphasis  on  the  regulatory  approach 
should  be  limited.  It  is  hoped  that  it  will  be  limited, 
because  more  progress  can  be  made  that  way.  An 
increased  emphasis  on  the  regional  sharing  of  exist- 
ing water  supplies  is  vital,  with  less  emphasis  being 
placed  on  certain  fixed  or  standard  objectives  for 
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water  conservation.  In  regard  to  pricing  and  subsi- 
dies for  water  conservation,  it  is  generally  believed 
that  the  cost  of  water  is  the  key  factor  in  providing 
for  efficient  use.  New  technologies  can  be  em- 
ployed, and  the  public  can  be  educated,  but  in  the 
end  if  the  cost  is  high,  as  is  currently  the  case  with 
energy  the  result  will  be  a  substantial  reduction  in 
consumption.  Water  savings  in  the  utility  context 
must  be  evaluated  on  a  geographical  basis,  and  the 
balance  between  achieving  efficient  use  through 
rates  or  policies  is  a  critical  factor.  (See  also  W8/- 
08420)  (Lantz-PTT) 
W87-08463 

APPRAISAL  OF  1978  CONFERENCE  CASE 
HISTORY:  DO  THE  BENEFITS  ENDURE, 

Washington  Suburban  Sanitary  Commission,  Hy- 

attsville,  MD. 

For  primary  bibliographic  entry  see  Field  6B. 

W87-08464 

CONSERVATION  IN  A  NONCRISIS  ENVI- 
RONMENT TOWNSHIP  OF  EAST  BRUNS- 
WICK, NEW  JERSEY, 

East  Brunswick,  NJ. 

L.  M.  Neely,  M.  J.  Opaleski,  T.  B.  Shelton,  and  D. 

Fn-  Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver,  Colorado.  Na- 
tional Bureau  of  Standards  Special  Publication  No. 
624,  June  1982.  p  433-441,  4  tab,  4  ref. 

Descriptors:  *Water  conservation,  'East  Bruns- 
wick 'New  Jersey,  Water  storage,  Water  supply, 
Water  distribution,  Cost  analysis,  Economic  as- 
pects, Municipal  water. 


East  Brunswick  Township  is  a  suburban  communi- 
ty of  38,000  located  midway  between  New  York 
City  and  Philadelphia.  East  Brunswick's  socioeco- 
nomic standing  is  the  highest  in  the  county  and 
ranks  No.  4  in  the  United  States  based  on  the 
standard  metropolitan  statistical  area.  The  munici- 
pality's water  system  consists  of  many  parts  incor- 
porated into  one  major  system.  The  facility  con- 
sists of  one  ground  treatment  plant,  a  pumping  Hit 
station  for  purchased  supply,  and  three  elevated 
and  one  ground  storage  tank  connected  through 
200  miles  of  pipe  ranging  from  4  inches  to  JU 
inches.  Currently,  the  system  treats  and  delivers  an 
average  of  4.5  million  gallons/day  (Mgal/d).  Ine 
distribution  system  is  relatively  new,  and  the  ma- 
jority of  the  piping  has  been  installed  within  the 
last  40  years.  Some  piping  installed  over  89  or  90 
years  ago  is  still  being  used.  The  Township  is  21  sq 
mi  and  60%  developed.  The  present  system  service 
base  consists  of  9,608  residential  and  807  mdustna 
accounts,  for  a  total  of  10,415.  Most  are  residential 
accounts  and  account  for  92%  of  use.  Water  con- 
servation directed  at  the  industrial/commercial  en- 
terprises would  be  short  sighted.  The  Conservation 
Program  was  developed  for  residential  use.  The 
system  is  100%  metered,  and  the  unaccounted-for 
water  is  incurred  by  theft  (unauthorized  hydrant 
use  by  road  contractors)  and  water  main  breaks. 
All  nonrevenue  usage  such  as  main  flushing,  street 
sweeping,  and  normal  everyday  activities  by  the 
municipality  (hydrant  repair,  sewer  mam  cleaning, 
storm  sewer  cleaning,  and  street  sweeping)  are 
metered  or  calculated.  The  unaccountable  loss  ot 
water  within  the  distribution   system  is  8%.   A 
system  is  considered  tight  if  loss  is  in  the  range  of 
10-15%     The    conservation    program    cost    the 
Township  $5,606,  giving  a  cost  per  1,000  gallons 
saved  per  year  of  $1.98.  This  should  more  reason- 
ably be  amortized  over  the  lifetime  of  the  water- 
saving  devices,  about  10  years,  giving  a  cost  per 
1  000  gallons  saved  of  19.8  cents.  (See  also  W87- 
08420)  (Lantz-PTT) 
W87-08465 

CASE  STUDY  -  IN-SCHOOL  WATER  CONSER- 
VATION EDUCATION  PROGRAM, 

California  State  Dept.  of  Water  Resources,  Sacra- 
mento. 

S.  Butterfield. 

IN  Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver,  Colorado.  Na- 


tional Bureau  of  Standards  Special  Publication  No. 
624,  June  1982.  p  443-447. 

Descriptors:    *Water    conservation,    'Education, 
♦Case  studies,  'California,  Training. 

California's  in-school  water  awareness  and  conser- 
vation program  for  kindergarten  through  eighth 
grade  students  offers  special  curriculum  materials 
and  teacher  training.  Children  are  the  greatest 
resource  of  the  future  and  must  learn  to  be  wise 
consumers  and  citizens  in  order  to  make  informed 
decisions  when  adults.  The  program  teaches 
water's  vital  role  in  life,  and  that  this  resource  is 
limited.  A  secondary  benefit  occurs  when  children 
carry  water  conservation  messages  home.  Materi- 
als are  available  for  the  entire  kindergarten 
through  eighth  grade  spectrum,  and  as  a  result  ot 
evaluations,  4-6  grade  materials  are  now  empha- 
sized. The  program  is  continuous,  not  just  a  one- 
time informational  campaign.  With  a  small  budget 
and  staff,  10%  of  the  total  elementary  grade  popu- 
lation has  been  reached  in  the  last  three  years.  (See 
also  W87-08420)  (Author's  abstract) 
W87-08466 

CASE  STUDY  -  DISTRIBUTION  OF  RESIDEN- 
TIAL WATER  SAVING  DEVICES, 

California  State  Dept.  of  Water  Resources,  Sacra- 
mento. 

S.  Butterfield.  ,  „,         _ 

IN-  Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver,  Co  orado.  Na- 
tional Bureau  of  Standards  Special  Publication  No. 
624,  June  1982.  p  449-452. 

Descriptors:  "Case  studies,  'Water  conservation, 
•Flow  regulators,  'California,  Plumbing,  Cost 
analysis,  Economic  aspects,  Education,  Distribu- 
tion. 


A  state-wide  program  of  distributing  water  conser- 
vation devices  to  residents  of  the  State  of  Califor- 
nia, is  to  be  completed  by  1983,  and  to  result  in 
annual  savings  of  about  58,000  acre-feet  of  water 
and  the  energy  equivalent  of  1.3  million  barrels  of 
oil.  Savings  pay  for  program  costs  in  about  three 
months.  Distribution  programs  began  in  1977  witn 
pilot  studies  resulting  in  the  present  program  con- 
figuration that  is  based  on  mass  mailing  of  kits 
containing  displacement  bags  and  shower  flow  res- 
trictors.  All  programs  are  cooperative  with  local 
agencies  and  tailored  to  local  situations,  and  are 
accompanied  by  an  advertising  campaign  and  in- 
school  education  programs.  Detailed  reports ,  on 
past  programs  are  available.  (See  also  W87-08420) 
(Author's  abstract) 
W87-08467 

RESULTS  OF  A  PEAK  MANAGEMENT  PLAN 
FOR  TUCSON,  ARIZONA, 

Tucson,  AZ. 

For  primary  bibliographic  entry  see  Field  6B. 
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EFFORTS      IN 


WATER      CONSERVATION 

RURAL  AREAS,  „,.,.«     ,    „f 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  ot 
Biological  and  Agricultural  Engineering. 
A.  R.  Rubin.  ' 

IN'  Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver,  Colorado.  Na- 
tional Bureau  of  Standards  Special  Publication  No. 
624,  June  1982.  p  465-469. 

Descriptors:  'Water  conservation,  'Rural  areas, 
•North  Carolina,  Water  resources  development, 
Education,  Public  participation,  Water  supply,  Do- 
mestic water. 

North  Carolina  is  predominantly  a  rural  state. 
Recent  census  figures  indicate  that  the  rural  coun- 
ties in  the  eastern  and  western  parts  are  growing  at 
a  more  rapid  rate  than  are  the  more  urbanized 
counties  in  the  central  part  of  the  State.  Nonethe- 
less, major  population  centers  do  lie  a  ong  he 
interstate  highway  routes  that  link  Charlotte  in  the 
west  with  the  Raleigh-Durham  area  in  the  east. 


Almost  half  of  the  State's  population  reside  in  this 
area  known  as  the  Piedmont  Crescent.  Historical- 
ly   the  water  resources  base  that  supports  these 
areas  has  been  adequate;  however,  with  increasing 
population  pressures,  rapid  industrial  development, 
concomitant  industrial  development  pressures,  ag- 
ricultural   water    uses,    and    commercial    uses  of 
water,  the  future  availability  of  these  once  plentiful 
water  resources  is  now  being  questioned.  Working 
cooperatively  with  the  Water  Resources  Research 
Institute  of  the  University  of  North  Carolina,  the 
Agricultural  Extension  Service  sough  a  Title  V 
grant  from  the  Rural  Development  Panel  to  estab- 
lish a  pilot  water  conservation,  water  supply,  and 
wastewater  management  program,  general  water 
resources  education  program,  and  to  incorporate 
such  a  program  into  the  administrative  and  oper- 
ational structure  of  the  North  Carolina  Coopera- 
tive Extension  Service.  The  major  goals  of  this 
program  were  to  facilitate  the  development,  imple- 
mentation, and  evaluation  of  cost-effective  water 
supply  and  wastewater  management  systems  for 
both    individuals    and    small    rural    communities. 
Three  areas  of  concern  emerged  in  the  area  of 
water  conservation:  technical,  institutional,  and  be- 
havioral concerns.  A  demonstration  water  conser- 
vation effort  then  began  in  the  State  with  which 
both  the  urban  and  the  rural  residents  could  identi- 
fy This  program  focused  on  the  technical  and  the 
behavioral  aspects  of  a  water  conservation  pro- 
gram. This  initial  effort  was  directed  at  determin- 
ing   the    hardware    and    determining    individual 
water-using  behaviors  and  habits.  Significant  re- 
sults were  obtained  in  these  pilot  efforts,  and  aver- 
age residential  water  savings  amounted  to  over 
1  500  gallons/month  for  a  family  of  four.  (See  also 
W87-08420)  (Lantz-PTT) 
W87-08469 

WATER  CONSERVATION/FLOW  REDUC- 
TION IN  FACILITIES  PLANNING  FOR  SALT 
LAKE  COUNTY,  „  ,    T   ,     «, 

Kapaloski,  Kinghorn  and  Alder,  Salt  Lake  City, 
UT. 

G.  H.  Kinghorn.  _ 

IN-  Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver,  Co  orado.  Na 
tional  Bureau  of  Standards  Special  Publication  No 
624,  June  1982.  p  471-477. 

Descriptors:  'Water  conservation,  'Salt  Lak. 
County,  'Utah,  Municipal  water,  Water  systems 
Drinking  water,  Legislation,  Regulations,  Flow  re 
duction. 

Salt  Lake  County  is  an  urban  county  in  Utah  wit!" 

a  1980  population  of  620,000.  Twelve  municipal: 

ties  are  incorporated  within  Salt  Lake  County  ir 

eluding  over  40  public  water  systems.  Fourtee 

wastewater  collection  entities,  ranging  from  mi 

nicipal  systems  to  dual-purpose  improvement  di: 

tricts,  to  single-purpose  'county  service  area  ent 

ties   collect  wastewater  for  disposal  at  nme  trea 

ment  facilities  and  one  dual-purpose  lagoon.  A 

Treawide  plan  was  completed  in  1978  that  prow 

ed  for  consolidation  of  seven  treatment  faciutic 

into  two  larger  'regional'  facilities pThe  remauur 

treatment  facilities  were  projected  for  further ^pla. 

nine  The  1977  amendments  to  the  Federal  Wat. 

Pollution   Control   Act   (FWPCA)   introduced 

new  requirement  into  the  facilities  planning  pro 

es's  required  by  Title  II  of  the  FWPCA^  The  ne 

requirement     was     an     amendment     to     bectu 

204(a)(5)  and  provided  that  reserve  capacity  a 

signed  into  treatment  works  would  be  appro* 

after  the  assessment  of  possible  flow  reductw 

resulting  from  water  conservation  efforts  approv 

under  regulations  to  be  developed  by  the  tr 

Local  officials  from  one  of  the  treatment  entities 

Salt  Lake  County,  the  South  Valley  Water  Rec 

mation  Facility  Board,  had  contracted  for  en 

neering  services  prior  to  receiving  the  policy 

EPA  on  the  water  conservation/flow  reducti 

issue,   and   a  water  conservation/flow   reducti 

plan  was  not  part  of  the  contract  EPA,  throu 

the  Region  VIII  office,  adopted  the  policy  tha 

Step  1  facilities  plan  could  not  be  approved 

grant  funding  until  regulations  were  developed  , 

in  place  providing  detailed  law  guiding  engine 

ing  and  grant  approval.  Faced  with  a  poten 

delay  in  grants  for  construction  planning,  o\, 
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loaded  treatment  pants,  a  rapidly  growing  popula- 
tion, and  record-high  construction  costs,  local  offi- 
cials were  disappointed  and  angry.  This  article 
describes  how  the  Regional  EPA  staff,  Utah  State 
officials,  and  local  officials  worked  together  to 
plan  a  water  pollution  improvement  project  in 
compliance  with  the  water  conservation  mandate 
of  the  1977  amendments  to  the  Clean  Water  Act. 
The  selected  program  is  also  described  together 
with  the  process  for  planning  the  selected  pro- 
gram. (See  also  W87-08420)  (Lantz-PTT) 
W87-08470 


USE    OF    WATER    IN    ADRIATIC    COASTAL 
TOURIST  SITES, 

Zagreb  Univ.  (Yugoslavia).  Faculty  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  3C. 
W87-08556 


3E.  Conservation  In  Industry 


PERIODIC  OPTIMAL  CONTROL  WITH  AP- 
PLICATION TO  PUMPED  STORAGE  PLANTS, 

Israel  Electric  Corp.  Ltd.,  Haifa. 

For  primary  bibliographic  entry  see  Field  8C. 
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3F.  Conservation  In  Agriculture 


SPRINKLER  AND  DRIP  IRRIGATION  SYS- 
TEMS: A  DETAILED  OVERVIEW, 

R.  C.  Smith. 

American  Nurseryman,  Vol.  163,  No.  6,  p  68-70 

72-74,  78,  March  1986.  1  fig,  1  tab. 

Descriptors:  *Sprinkler  irrigation,  *Drip  irrigation, 
•Reviews,  'Irrigation  design,  'Irrigation  engineer- 
ing, Technology,  Installation,  Irrigation,  Irrigation 
practices,  Climatology,  Topography,  Soil  types, 
Water  quality,  Legal  aspects,  Regulations,  Market- 
fflg,  Pipes,  Construction,  Control  systems,  Engi- 
leenng,  Hydraulic  engineering,   Safety,  Nozzles. 

rhe  design  and  installation  of  sprinkler  and  drip 
rrigation  systems  is  reviewed.  Site-specific  factors 
nfluencing  system  performance  include  climatic 
xmditions,  ground  slope,  soil  type,  state  and  local 
egulations,  water  quality,  and  the  kind  of  plant 
natenal  that  is  being  installed.  Common  problems 
ire  discussed,  including  those  that  arise  from  inac- 
:uracy  in  the  original  design.  Other  topics  covered 
nclude  (1)  enhancing  marketability  of  irrigation 
ystems  by  minimizing  damage  to  the  client's  prop- 
Tty  during  trenching;  (2)  proper  placement  of 
pnnkler  heads;  (3)  technological  innovations  such 
s  controllers  and  drip-system  components;  and  (4) 
low  restrictions.  Finally,  hints  are  provided  for 
naintaining  successful  business  relations  with  cli- 
itele:  (1)  keep  a  clean  job  site;  (2)  practice  job 
wety;  (3)  keep  the  client  informed  as  the  job 
'regresses;  (4)  review  the  system  operation  with 
he  client  upon  completion  and  follow  through 
nth  winterizing  of  the  system  in  the  fall;  (5)  give 
be  client  a  copy  of  the  plan  and  keep  one  on  file 
x  service  calls;  and  (6)  negotiate  satisfactory  pay- 
ment schedules.  (Doria-PTT) 
V87-07605 
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TUCKLE  IRRIGATION:  IS  IT  FOR  YOU 

•  D.  Verkade,  and  G.  E.  Fitzpatrick 

imencan  Nurseryman,  Vol.  163,  No.   11,  p  114- 

16,  1 18-120,  June  1986.  1  fig,  2  tab,  4  ref. 

>escriptors:  'Trickle  irrigation,  'Crop  production, 
water  conservation,  'Irrigation  efficiency,  Pipes 
xhnology,  Irrigation,  Fertilizers,  Pesticides,  Ag- 
cultural  chemicals,  Conservation,  Irrigation  prac- 
ces  .Irrigation  operation,  Irrigation  design,  Fil- 
ers, Water  shortage,  Energy. 

he  advantages  and  disadvantages  of  trickle  irriga- 
on  are  reviewed.  There  has  been  a  recent  trend 
>r  nurseries  to  use  low-pressure  trickle  or  drip 
ngation  instead  of  overhead  irrigation.  Trickle 
ngation  uses  a  series  of  pipes,  tubes,  and  emitters 
|  apply  water  more  precisely  to  specific  zones 
ound  plants.  These  systems  use  less  water  pres- 


sures and  volumes,  and  are  especially  appropriate 
for  field  production  and  for  plants  in  large  contain- 
ers. Topics  discussed  include  the  components  of 
the  system;  the  importance  of  water  quality;  meas- 
urement of  residual  free  chlorine;  use  of  backflow 
protection  devices  when  applying  agricultural 
chemicals;  use  of  filters  to  reduce  levels  of  sus- 
pended material  in  lines;  use  of  pressure-flow  con- 
trol regulators;  use  of  controllers;  selection  of 
piping  sizes  and  types;  and  management  of  the 
system  after  it  is  in  place.  Trickle  systems  reduce 
water  use  by  up  to  75%,  minimize  runoff,  and  save 
up  to  85%  of  energy  costs  while  increasing  appli- 
cation efficiency.  The  major  disadvantages  are 
clogging  of  emitters  and  the  lack  of  spacing  flexi- 
bility. (Doria-PTT) 
W87-07606 


HOW  TO  HANDLE  A  BOUT  WITH  DROUGHT, 

Tennessee  Technological  Univ.,  Cookeville 

D.  L.  Airhart,  and  T.  J.  Hall. 

American  Nurseryman,  Vol.  164,  No   2   n  53    56- 

59,  July  1986.  13  ref. 

Descriptors:  'Drought,  'Water  management, 
•Water  shortage,  'Water  stress,  'Water  conserva- 
tion, 'Crop  production,  Resources  management 
Water  supply,  Soil  water,  Soil-water-plant  rela- 
tionships, Agriculture,  Irrigation,  Drip  irrigation, 
Trickle  irrigation,  Mist  irrigation,  Conservation,' 
Surfactants,  Mulches,  Evapotranspiration  control 
Fertilization,  Weed  control. 

The  effects  of  drought  on  plants  are  discussed, 
along  with  tactics  for  combating  the  situation. 
Severe  reductions  in  soil  moisture  may  cause  per- 
manent wilting,  reductions  in  growth  parameters, 
and  decreased  plant  quality  and  value.  Reducing 
the  effects  of  drought  can  be  accomplished  by 
conserving  soil  moisture  and  using  irrigation  tech- 
niques. Measures  discussed  include  overhead  sprin- 
kler systems;  irrigation  timing;  use  of  surfactants- 
use  of  contour  rows  in  the  field,  cover  crops  in  the 
aisles,  and  no-till  or  minimum  tillage;  mulching;  use 
of  poly  films;  shading  plants  with  cloth  or  other 
material;  and  use  of  misting  systems.  Additional 
practices  include  light  pruning  to  reduce  evapo- 
transpiration losses,  selective  thinning,  and  weed 
control.  Fertilization  during  drought  may  be  haz- 
ardous, and  antitranspirants,  while  they  reduce 
plant  moisture  requirements,  may  damage  or 
weaken  plants.  (Doria-PTT) 
W87-07607 


CANOPY   TEMPERATURE    OF   SUGARCANE 
AS  INFLUENCED  BY  IRRIGATION  REGIME, 

Punjab    Agricultural     Univ.,     Ludhiana    (India). 

Dept.  of  Soils. 

For  primary  bibliographic  entry  see  Field  21. 

W87-07610 


USE  OF  RAINFALL  FORECASTS  IN  THE  OP- 
TIMAL MANAGEMENT  OF  SMALL-HOLDER 
RICE  IRRIGATION  -  A  CASE  STUDY, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2B 
W87-07612 


CROP  SELECTION  AND  MANAGEMENT, 

California  Univ.,  Davis.  Dept.  of  Agronomy  and 

Range  Science. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-07668 


IRRIGATION  SYSTEM  DESIGN, 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 
ing. 

R.  G.  Smith,  J.  L.  Meyer,  G.  L.  Dickey,  and  B.  R. 
Hanson. 

IN:  Irrigation  With  Reclaimed  Municipal 
Wastewater  -  A  Guidance  Manual,  Lewis  Publish- 
ers, Chelsea,  Michigan.  1985.  p  8-1  to  8-61,  5  fie,  20 
tab,  22  ref. 

Descriptors:  'Impaired  water  use,  'Water  reuse, 
•Irrigation  practices,  'Design  standards,  'Irriga- 
tion programs,  Reclaimed  water,  Wastewater  irri- 


gation, Storage,  Irrigation  requirements,  Irrigation 
efficiency,  Agriculture. 

Irrigation  system  design,  as  presented  in  this  chap- 
ter, is  divided  into  three  major  steps.  The  first  two 
steps  (land  area  and  storage  requirements,  and  irri- 
gation requirements  and  scheduling)  are  described 
in  detail  because  they  involve  design  decisions  that 
are  unique  to  irrigation  with  reclaimed  wastewater 
The  third  step-detailed  design  of  distribution  and 
drainage  system  components-can  be  performed 
following  conventional  irrigation  system  design 
procedures.  Production  of  a  marketable  crop  is 
considered  to  be  a  principal  objective  of  the  re- 
claimed-wastewater  system.  Procedures  in  Step  1 
design  depend  on  the  amount  of  water  applied 
relative  to  the  water  needs  of  the  crop.  For  design 
purposes,  systems  are  categorized  as  Type  1  or 
Type  2  based  on  the  following  definitions.  Type  1- 
systems  designed  to  apply  just  enough  water  to 
meet  the  total  irrigation  water  requirements  of  the 
crop,  which  include  crop  needs  plus  allowances 
for  distribution  system  efficiency.  Type  2-systems 
designed  to  apply  water  in  excess  of  the  total 
irrigation  water  requirements  of  the  crop.  (See  also 
W87-07662)  (Lantz-PTT) 
W87-07670 


HUMID  REGIONS:  CONSERVATION  NEEDS 
AND  TECHNOLOGY  ON  AGRICULTURAL 
LAND, 

Ohio    Agricultural    Research    and    Development 

Center,  Wooster. 

D.  M.  Van  Doren,  H.  L.  Barrows,  O.  P 

Engelstad,  G.  R.  Foster,  and  E.  J.  J.  Koos. 

IN:  Soil  and  Water  Resources:  Research  Priorities 

for  the  Nation,  Soil  Science  Society  of  America, 

Inc.,  Madison,  Wisconsin,  1981.  p  41-61    1  fie    5 

tab,  5  ref.  6' 

Descriptors:  'Water  conservation,  'Soil  conserva- 
tion, 'Humid  climates,  'Research  priorities,  'Crop 
production,  Cultivation,  Erosion  control,  Soil  ero- 
sion, Land  use,  Water  management,  Soil  manage- 
ment, Farm  management,  Drainage  engineering, 
Drainage  terrace,  Land  reclamation,  Crop  yield. 

The  total  land  available  for  cropland  and  pasture  in 
the  humid  region  of  the  United  States  is  continual- 
ly being  irreversibly  reduced  by  conversion  to  uses 
for   transportation,    urban   development,    erosion, 
and  water.  Water  supply  for  crop  production  in 
the  humid   region   has   historically   been   derived 
primarily  from  precipitation  and  water  stored  in 
the  soil  without  recourse  to  irrigation.  As  demand 
for  U.S.  agriculture  increases,  several  agricultural 
production  technologies  will  need  improvement. 
Soil  erosion  control  should  be  based  on  mainte- 
nance of  a  cover  of  plant  material  (residue),  alive 
or  dead,  on  the  soil  surface  at  all  times  along  with 
special     conservation     tillage    techniques.     Farm 
equipment  should  be  modified  to  operate  in  accord 
with     conservation     tillage     technologies.     Plant 
breeders  need  to  select  varieties  that  can  grow  on 
residue-covered  soil.  Integrated  pest  management 
holds  promise  for  more  effective  use  of  pesticides 
and   greater   acceptance   for  conservation   tillage 
technologies.  Conservation  tillage  systems  where 
plant  residues  are  maintained  on  the  soil  surface 
can   lead   to  reduced   runoff  and  evaporation  of 
precipitation.  The  more  successful  new  technol- 
ogies develped  for  soil  and  water  conservation  will 
be  those  providing  the  greatest  flexibilty  in  the 
timing  of  production  operations.  Other  research 
priorities  are  to  improve  the  capability  to  invento- 
ry and  predict  the  effect  of  climate,  soil,  topogra- 
phy, land  use  and  management  on  soil  productivity 
and   soil   degradation    from   erosion,   compaction 
crusting,  and  loss  of  organic  matter  and  nutrients. 
New  soil-  and  water-conserving  technologies  are 
also   needed   for   land-use   conversion.    (See   also 
W87-07680)  (Geiger-PTT) 
W87-07683 


SEMI-ARID  AND  ARID  REGIONS:  CONSER- 
VATION NEEDS  AND  TECHNOLOGY  ON  AG- 
RICULTURAL LAND, 

Agricultural  Research  Service,  Temple,  TX 

E.  B.  Burnett,  R.  J.  Hanks,  R.  R.  Allmaras,  J.  J 

Bond,  and  D.  G.  Hanway. 

IN:  Soil  and  Water  Resources:  Research  Priorities 
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for  the  Nation,  Soil  Science  Society  of  America, 
Inc,  Madison,  Wisconsin,  1981.  p  63-81. 

Descriptors:  'Arid  lands,  'Semiarid  lands,  'Crop 
production,  'Soil  conservation,  *Water  conserva- 
tion Irrigation  efficiency,  Erosion  control,  Sou 
erosion,  Farm  management,  Water  management, 
Soil  management,  Research  priorities.  Wind  ero- 
sion, Cultivation,  Drought  resistance,  Dry  farming. 

To  increase  soil  productivity  and  crop  yield  in 
semiarid  regions  using  dryland  farming,  several 
measures  should  be  adopted  including  the  use  ot 
crop  residues  to  reduce  evaporation,  the  selection 
of  drought  resistant  plants,  the  use  of  conservation 
tillage  methods,  and  the  planting  of  legumes  to 
reduce  the  need  for  nitrogen  fertilizers.  Mathemati- 
cal modeling  and  field  experimentation  should  be 
conducted  to  evaluate  the  relationship  between 
cumulative  soil  loss  and  productivity.  In  semiarid 
regions  using  irrigated  agriculture,  there  is  a  need 
for  more  efficient  use  of  irrigation  water.  This  need 
may  be  met  by  better  irrigation  equipment,  more 
efficient  fertilization  schedules,  better  timing  o 
crop  irrigation,  and  better  ways  to  evaluate  soil 
salinity.  Proper  management  of  residue  on  the  field 
can  effectively  control  wind  and  water  erosion. 
Use  of  herbicides  must  be  integrated  into  irrigated 
crop  production  systems  along  with  tillage,  tertiliz- 
er    and  water  application  procedures.  Other  re- 
search priorities  include  the  development  of  new 
technologies  to  cope  with  production  in  stressed 
environments  and  conservation  production  systems 
for  improved  farm  management.  (See  also  wb/- 
07680)  (Geiger-PTT) 
W87-07684 

POLICY:  ALTERNATIVES  AND  CONSE- 
QUENCES OF  CONSERVATION  TECHNOLO- 
GY ON  AGRICULTURAL  LAND,  . 

Wisconsin  Univ.-Madison.  Coll.  of  Agricultural 
and  Life  Sciences. 

S.  C.  Smith,  D.  Allee,  S.  S.  Batie,  A.  C  .  Basu,  and 
C.  Benbrook.  ,„■■»■ 

IN-  Soil  and  Water  Resources:  Research  Priorities 
for  the  Nation,  Soil  Science  Society  of  America, 
Inc,  Madison,  Wisconsin,   1981.  p  83-101,  6  ref. 

Descriptors:  'Soil  conservation,  'Water  conserva- 
tion 'Water  policy,  'Research  priorities,  'Soil 
erosion,  Water  management,  Soil  management, 
Crop  production,  Farm  management,  Political  as- 
pects, Public  policy,  Land  use,  Economic  aspects, 
Institutional  constraints,  Policy  making. 


The  present  structure  of  conservation  policy  insti- 
tutions were  affected  by  situations  in  the  1930  s.  As 
soil  and  water  conservation  programs  are  shaped 
for  the  future,  the  transition  from  low-cost  oil  and 
electricity  to  high-cost  power,  with  possible  supply 
disruption,  must  be  taken  into  account.  Proposed 
research  has  three  key  elements:  institutional  op- 
tions and  performance  evaluation  of  alternative 
policy  instruments;  effect  of  policy  instruments  on 
farm  adoption  rates  of  soil  conservation  practices; 
and  policy  and  institutional  studies  growing  out  of 
the  indirect  effects  of  soil  conservation  on  water 
resources.  A  basic  goal  of  research  on  the  political 
support  base  for  conservation  is  to  gain  a  better 
appreciation  of  the  relative  importance  that  should 
be  given  to  attainment  of  the  many  different  social 
objectives  affected  by  conservation  activities.  Two 
categories  of  institutional  alternatives  should  be 
considered:  a  vertical  slice  through  the  agency 
structure  (federal,  state,  and  local),  and  various 
institutional  options  at  a  particular  level  of  govern- 
ment. Instruments  influencing  the  conservation  de- 
cisions of  individual  land  managers  (cost-sharing, 
regulation,    technical    assistance,    tax    incentives, 
cross-compliance,  and  education)  must  be  com- 
pared to  determine  any  performance  differences 
that  may  be  linked  to  structure.  Four  research 
elements   are    identified    for   considering   farmer 
adoption  of  conservation  practices:  the  effects  of 
soil  erosion  on  agricultural  productivity;  farmer 
perceptions  of  soil  erosion  on  productivity;  factors 
affecting  the  gap  between  measured  and  perceived 
effects  of  sou  erosion  on  productivity;  and  the 
effects  of  fiscal,  monetary,  sector  (agriculture  and 
energy)  and  soil  conservation  policies  on  the  adop- 
tion of  conservation  practice.  Three  research  ele- 
ments are  identified  for  considering  the  indirect 


effects  of  soil  conservation  on  water  resources:  the 
effects  of  alternative  soil  conservation  practices  on 
different  water  users,  erosion  control-water  quality 
policy  options,  and  institutional  options.  (See  also 
W87-07680)  (Geiger-PTT) 
W87-07685 

RANGELAND:  CONSERVATION  NEEDS, 
TECHNOLOGY,     AND     POLICY     ALTERNA- 

TIVES 

Humboldt  State  Univ.,  Areata,  CA.  School  of  Nat- 
ural Resources. 

D.  W.  Hedrick,  J.  L.  Schuster,  F.  Busby,  C.  H. 
Herbel,  and  G.  Kearl. 

IN-  Soil  and  Water  Resources:  Research  Priorities 
for  the  Nation,  Soil  Science  Society  of  America, 
Inc,  Madison,  Wisconsin,  1981.  p  127-140,  3  ref,  8 
ref. 

Descriptors:  'Range  management,  'Research  pri- 
orities, 'Soil  conservation,  'Water  conservation, 
•Soil  erosion,  Range  grasses,  Pastures,  Grazing, 
Policy  making,  Land  use,  Resources  management, 
Soil  management,  Water  management,  Productivi- 
ty, Water  use  efficiency,  Forages. 

Rangeland,  which  makes  up  nearly  two  thirds  of 
the  land  in  the  United  States,  is  used  as  a  source  of 
forage,  cover,  water,  and  space  for  domestic  live- 
stock and  wildlife,  as  well  as  a  source  for  recrea- 
tion, water  supply,  and  energy  and  mineral  re- 
sources. A  primary  objective  of  range  management 
is  to  provide  the  best  mix  of  products,  uses,  and 
values   demanded   by    people    without   reducing 
future  production  and  possible  uses  through  land 
deterioration.  In  the  future  more  of  the  nation  s 
meat  supply  is  expected  to  be  produced  on  range- 
lands.  Two  areas  of  research  are  suggested  to 
conserve  soil  and  water  resources  on  the  nation  s 
rangeland:     rehabilitation     and     management    of 
rangeland  for  efficient  use  of  soil  and  water  re- 
sources, and  inventory  and  classification  of  range- 
land  for  monitoring  soil  and  water  resources.  To 
rehabilitate    deteriorated    rangeland,    better    and 
more  efficient  methods  of  brush  and  weed  control, 
revegetation,    management    of   insects,    and    im- 
proved cultural  techniques  are  needed.  Grazing 
systems  must  be  developed  that  enable  livestock  to 
more  efficiently  use  rangeland  forage  while  im- 
proving or  maintaining  soil,  water,  and  vegetation 
resources.  Range  plants  and  animals  with  greater 
biological  efficiency  must  be  selected  and  bred. 
Methods  for  evaluating  the  effects  of  soil  erosion 
and  water  loss  on  range  productivity  are  needed. 
Uniform  procedures  are  required  to  make  invento- 
ries of  range  use,  suitability,  condition,  and  trends. 
Better  procedures  are  also  needed  to  classify  range 
potential.  (See  also  W87-07680)  (Geiger-PTT) 
W87-07687 


CONSERVING  WATER:  THE  UNTAPPED  AL- 
TERNATIVE, 

WorldWatch  Inst.,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-07722 


SHUTTING  OFF  THE  WATER, 

Agricultural    Research    Service,    Bushland,     IX. 
Conservation  and  Production  Lab. 
D.  Aksler,  S.  Adams,  and  H.  Kelley.  „ 

Agricultural  Research  AGREA5,  Vol.  34,  No.  7,  p 
6-11,  August  1986. 

Descriptors:  'Water  conservation,  'Agriculture, 
•Dry  farming,  Crop  production,  Cultivated  lands, 
Soil  conservation,  Crop  yield,  Wheat,  Sorghum, 
Cotton. 

Changes  in  the  economics  of  farming  (costs  versus 
income)  have  prompted  farmers  in  the  Texas  High 
Plains  to  take  a  hard  look  at  the  wisdom  of  print- 
ing crops.  Some  farmers  have  returned  to  dryland 
farming.  The  cost  of  natural  gas  used  to  pump 
water  has  risen,  and  it  is  necessary  to  pump  water 
from  greater  depths  as  the  Ogallala  aquifer  is  de- 
pleted. Crop  prices  have  declined.  Agricultural 
researchers  are  convinced  that  proper  farming 
techniques  to  manage  soil  and  water  can  avoid 
another  Dust  Bowl,  even  during  an  extended 
drought.  No  single  discovery  makes  a  profitable 
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return  to  dryland  farming  possible.  It  is  a  combina- 
tion of  better  crops,  better  farming  methods,  and 
better  resource  management.  Specific  techniques 
include:  (1)  Water  conservation  and  conservation 
tillage,  using  methods  that  retain  rainfall,  reduce 
evaporation,  and  take  advantage  of  the  rainfall 
patterns;  (2)  terraces  and  dikes,  using  bench  ter- 
races on  gentle  slopes  to  reduce  runoff,  and  furrow 
dikes  across  the  furrows  to  trap  rainfall;  (3)  weed 
control,  in  reduced  tillage  or  no-till  systems,  using 
herbicides  to  prevent  the  growth  of  weeds  that 
compete  for  scarce  water;  (4)  the  'Sandfighter" 
implement  which  roughens  the  soil  surface  and 
minimizes  wind  erosion;  and  (5)  cropping  prac- 
tices, particularly  a  3-year  rotation  of  wheat,  sor- 
ghum, and  fallow  that  reduces  soil  erosion  while 
providing  crops  with  adequate  water.  (McFarlane- 
PTT) 
W87-07819 

SOIL  AND  SUBSOIL  MOISTURE  A(XUMULA- 
TION  DUE  TO  DRYLAND  AGRICULTURE  IN 
SOUTHERN  ALBERTA, 

Department  of  the  Environment,  Lethbndge  (Al- 
berta). Earth  Sciences  Div.  , 
For  primary  bibliographic  entry  see  Field  ZG. 
W87-07906 

COMPUTERASSISTED  MAPPING  OF  IRJU- 
CATION  WATER  REQUIREMENTS  FOR  VAN- 
COUVER ISLAND  BASED  ON  SOIL  AND  AG- 
RICULTURAL  CAPABILITY  SURVEY  DATA 

British  Columbia  Ministry  of  Environment,  Victo- 
ria. Water  Management  Branch. 
For  primary  bibliographic  entry  see  Field  7C. 
W87-07916 

INFLUENCE  OF  DRAIN  DEPTH  ON  THE 
RATE  OF  SOIL  RECLAMATION  IN  IRRIGAT- 
ED AREAS  OF  SOUTHERN  ALBERTA 

Department  of  Agriculture,  Lethbridge  (Alberta) 
Drainage  Branch.  „.... 

For  primary  bibliographic  entry  see  Field  4A. 
W87-07917 

COMPACTION  AND  TILLAGE  DEPTH  COM 
BINATIONS  FOR  WATER  MANAGEMENH 
AND  RICE  PRODUCTION  IN  LOW-RETEN 
TIVE  PERMEABLE  SOILS, 

Indian  Inst,  of  Tech.,  Kharagpur.  Dept.  of  Agn 
cultural  Engineering. 

S.  Kar,  R.  P.  Samui,  J.  Prasad,  C.  P.  Gupta,  and  T 
K.  Subramanyam.  „,_„>.  ,,  i  n  n„  • 

Soil  and  Tillage  Research  SOTRD5,  Vol.  6,  No. . 
p  211-222,  February   1986.  2  fig,  7  tab,  7  re 

Descriptors:  'Water  management,  'Tillage  effect 
•Compacted  soils,  'Cultivation,  'Rice,  'Cro 
vield,  'Crop  production,  'Pervious  soils,  Percoli 
tion,  Soil  textures,  Laterites,  Permeability,  So 
types,  Field  tests,  Density,  Soil  density,  Puddun; 
Infiltration. 

A  tillage  scheme  was  developed  from  long-ter 
field  experiments  to  reduce  percolation  losses  at 
enhance  the  productivity  of  rice  in  coarse-textur. 
lateritic  soils  under  lowland  and  upland  conditior 
Soil  was  artificially  compacted  by  one  (Dl),tv 
(D2),  four  (D3),  or  six  (D4)  passes  of  an  800-1 
iron  roller,  followed  by  post-compaction  tillage 
puddling  depths  of  0,  5,  10,  or  15  cm.  Rice  we 
was  significantly  increased  on  upland  by  two  roll 
passesf  but  decreased  on  further  _  compact* 
Under  post-compaction  tillage,  grain  yield  c 
creased  at  low  compaction  level  (1  or  2  passes)  t 
increased  at  higher  compaction  levels  with 
crease  in  tillage  depth  from  0  to  15  cm.  Maxim 
yield  occurred  at  4  passes  and  5  cm  puddii 
depth.  Higher  yield  under  treatments  of  D3  + 
cm,  D2  +  0  cm,  D4  +  10  cm  was  attributed 
more  favorable  soil  bulk  density  profile,  lov 
infiltration  rate,  and  higher  surface  retention 
water.  These  combinations  also  apparently 
creased  the  efficiency  of  applied  nitrogen  fertilii 
since  upland  rice  yield  experienced  insignif.c 
reduction  with  decrease  in  N  application  rate  tr 
100  to  60  kg/ha.  Similar  trends  of  yield  responw 
compaction-tillage  combinations  were  obser; 
under  lowland  conditions  as  well.  (Dona-K>il 
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V87-07921 


EFFECTS  OF  TILLAGE  METHODS  AND 
VATER  REGIMES  ON  SOIL  PROPERTIES 
lND  YIELD  OF  LOWLAND  RICE  FROM  A 
ANDY  LOAM  SOIL  IN  SOUTHWEST  NIGE- 

tIA, 

ntemational  Inst,  of  Tropical  Agriculture,  Ibadan 

Nigeria). 

,.  T.  Ogunremi,  R.  Lai,  and  O.  Babalola. 

oil  and  Tillage  Research  SOTRD5,  Vol.  6,  No.  3, 

223-234,  February  1986.  6  tab,  30  ref. 

tescriptors:  'Tillage  effects,  •Cultivation,  *Hy- 
rological  regime,  'Soil  properties,  'Crop  yield, 
Compacted  soil,  •Rice,  *Sand,  'Loam,  *Nigeria, 
oil  types,  Field  tests,  Puddling,  Soil  physical 
roperties,  Infiltration  rate,  Permeability  coeffi- 
ent.  Soil  water,  Water  potentials,  Soil  water  po- 
mtial,  Flooding,  Nutrients,  Calcium,  Magnesium, 
hosphorus,  Sodium,  Manganese,  Iron,  Zinc,  Ca- 
ans,  Heavy  metals. 

ield  experiments  were  conducted  on  a  sandy 
•am  soil  to  assess  the  effects  of  compaction,  pud- 
ling,  and  no-till  systems  on  soil  physical  proper- 
»  and  on  rice  growth  and  yield  with  and  without 
ipplementary  irrigation.  Soil  compaction  de- 
eased  macro-  and  micropores  more  than  pud- 
ing  or  no-till  treatments.  The  equilibrium  infiltra- 
)n  rates  were  0.12,  0.15,  and  1.65  micron/s  in 
impacted,  plowed,  and  no-till  treatments,  respec- 
/ely.  The  saturated  hydraulic  conductivity,  void 
tk),  and  moisture  content  at  0.01  and  -1.5  MPa 
ater  potential  followed  a  similar  trend.  The  mean 
eight  diameters  were  2.40,  2.36,  and  2.09  mm  for 
impacted,  puddled,  and  no-till  treatments,  respec- 
rcly.  The  mean  grain  yields  for  four  consecutive 
ops  were  6.4,  5.1,  and  4.9  Mg/ha,  the  compacted 
dug  significantly  greater  than  the  puddled  and 
•-till  treatments.  Compared  with  both  puddling 
d  no-till  treatments,  soil  compaction  resulted  in 
mificant  yield  increases  of  about  20%  under  the 
m-fed  regime  and  from  34  to  40%  in  the  flooded 
Mature  regime.  There  was  about  26%  increase  in 
*  grain  yield  by  continuous  flooding  over  the 
in-fed  treatment,  with  the  rice  producing  greater 
y  matter  and  biological  yields  due  to  a  higher 
lake  of  P,  Ca,  Mg,  K,  Na,  Mn,  Fe,  and  Zn. 
uthor's  abstract) 
87-07922 


ATER  EROSION  CONTROL, 

od  and  Agriculture  Organization  of  the  United 
itions,  Rome  (Italy).  Land  and  Water  Develop- 
at  Div. 
i  primary  bibliographic  entry  see  Field  4D 

87-07998 


TTMAL  IRRIGATION  MANAGEMENT 
TOER  POOR  DRAINAGE  AND  SALINE 
)NDmONS, 

lifornia  Univ.,  Riverside. 

t  primary  bibliographic  entry  see  Field  3C. 

87-08010 


XLUATION  OF  LOW-FLOW  SPRINKLERS, 

lifornia  Univ.,  Riverside. 

E.  C.  Post,  D.  E.  Peck,  R.  A.  Brendler,  N.  J. 

tovich,  and  L.  Waddle. 

lifornia  Agriculture  CAGRA3,  Vol.  40,  No  7/ 

>  27-29,  July- August  1986.  2  fig,  3  tab. 

scriptors:  *Sprinklers,  •Irrigation  design,  •Irri- 
ion  efficiency,  Performance  evaluation,  Corn- 
ier*, Standard  deviation,  Distribution,  Crop  pro- 
:Oon.  r  r 

plication  uniformity  was  tested  for  overlapping 
'•flow  sprinklers  by  using  catch  cans  placed  at 
■wui  distances  around  the  sprinkler  head.  Tests 
«  conducted  on  the  sensitivity  of  the  geometric 
angement  of  cans,  can  numbers,  and  data  analy- 
Keiults  show  that  application  uniformity  values 
nonoverlapping  sprinklers  are  much  lower  than 
overlapping  sprinklers,  regardless  of  procedure 
geometry  of  can  pattern.  The  Merriam  and 
uer  distribution  uniformity  (DU)  or  distribution 
wctenitic  (DC)  procedures  were  found  to  rep- 


resent the  entire  pattern  fairly  well  when  based  on 
either  a  radial  leg  with  8  cans  or  a  diagonal  pattern 
with  16  cans.  The  geometric  arrangement  was  of 
greater  significance  than  the  number  of  cans  in 
estimating  uniformity.  (Doria-PTT) 
W87-080I1 


CHARACTERIZATION  OF  PEACH  ROOTS  IN 
FOX  SAND  AS  INFLUENCED  BY  SPRINKLER 
IRRIGATION  AND  TREE  DENSITY, 

Department  of  Agriculture,  Harrow  (Ontario).  Re- 
search Station. 

R.  E.  C.  Layne,  C.  S.  Tan,  and  R.  L.  Perry. 
Journal  of  the  American  Society  for  Horticultural 
Science  JOSHB5,  Vol.  Ill,  No.  5,  p  670-677,  Sep- 
tember 1986.  8  fig,  1  tab,  22  ref. 

Descriptors:  »Peaches,  'Irrigation  effects,  •Sprin- 
kler irrigation,  'Density,  *Trees,  'Irrigation  effi- 
ciency, *Root  distribution,  Orchards,  Irrigation, 
Mapping,  Roots,  Distribution  patterns,  Crop  pro- 
duction, Water  requirements,  Nutrition,  Trickle  ir- 
rigation. 

The  trench  profile  method  was  used  to  map  peach 
roots  in  an  11 -year-old  experimental  orchard  at  3 
levels  of  irrigation  and  3  tree  densities.  Location, 
number,  and  diameter  of  roots  near  the  drip  line 
were  greatly  affected  by  irrigation  and  only  mod- 
erately affected  by  tree  density.  The  total  number 
of  roots  was  highest  in  nonirrigated  plots  and 
decreased  with  increasing  levels  of  irrigation.  Irri- 
gation promoted  shallow  rooting  near  the  drip  line. 
Trees  receiving  the  low  arid  high  level  of  irrigation 
had  35%  and  42%,  respectively,  of  their  roots  in 
the  top  30  cm  of  soil,  compared  with  only  18%  for 
those  in  nonirrigated  plots.  At  depths  of  30  to  120 
cm  in  nonirrigated  plots,  82%  of  the  roots  near  the 
drip  line  were  found  in  these  soil  layers,  compared 
with  65%  for  the  low  and  58%  for  the  high  level 
of  irrigation.  Tree  density  had  no  effect  on  total 
root  number  near  the  drip  line,  although  there  was 
an  increase  in  root  number  with  an  increase  in  tree 
density  90  to  120  cm  from  the  trunk  on  both  sides 
of  the  tree,  and  a  decrease  in  root  number  with  an 
increase  in  tree  density  within  60  cm  of  the  trunk. 
(Author's  abstract) 
W87-08012 


INFLUENCE  OF  DIFFERENT  NITROGEN 
AND  IRRIGATION  TREATMENTS  ON  THE 
SPECTRAL  REFLECTANCE  OF  BARLEY, 

Stockholm    Univ.    (Sweden).    Dept.    of  Physical 

Geogrpahy. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-08102 


ON-FARM  WATER  MANAGEMENT  PROJECT 
IN  PAKISTAN, 

Agency  for  International  Development,  Washing- 
ton, DC. 

J.  E.  Painter,  E.  Baldwin,  S.  Malone,  E.  T. 
Smerdon,  and  A.  S.  Ahmed. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia  22161,  as  PB84- 
243286.  Price  codes:  A06  in  paper  copy,  A01  in 
microfiche.  A.I.D.  Project  Impact  Evaluation 
Report  No.  35,  June  1982.  97  p,  21  ref,  7  append. 

Descriptors:  *Water  management,  'Pakistan, 
•Farm  management,  Developing  countries,  Water 
use,  Project  planning. 

Watercourse  improvements  conducted  under 
A.I.D.'s  On-Farm  Water  Management  Project  in 
Pakistan  have  enabled  farmers  to  increase  their 
crop  yields  and  incomes.  This  report  analyzes  the 
setting,  history,  and  impact  of  the  project.  While 
water  user  associations  were  not  effectively  estab- 
lished, farmer  awareness  of  the  importance  of 
mutual  cooperation  grew,  informal  mechanisms 
have  been  quite  successful  in  maintaining  water- 
courses, and  demand  for  watercourse  improve- 
ments has  risen.  However,  the  project  failed  to 
increase  district  government  awareness  of  the  need 
for  on-farm  water  management  and  failed  to  insti- 
tutionalize a  mechanism  through  which  that  need 
can  continue  to  be  met.  Moreover,  the  project 
design  did  not  address  regional  differences,  base- 
line data  collection  and  project  monitoring  were 


adequate,  and  the  cost  of  watercourse  improve- 
ments exceeded  original  estimates.  Planned  preci- 
sion-leveling of  fields  to  improve  water  use  was 
not  as  successful  as  envisioned  due  to  farmer  reluc- 
tance to  participate  and  the  Pakistani  Govern- 
ment's decision  to  de-emphasize  leveling.  Nor  was 
extension  training  of  farmers  adequately  imple- 
mented, due  partly  to  competition  with  an  existing 
extension  service  as  well  as  to  A.I.D.'s  use  of  the 
fixed  amount  reimbursement  mechanism.  Project 
experience  also  showed  that:  (1)  costs  could  have 
been  reduced  and  benefits  spread  wider  if  farmers 
had  been  asked  to  contribute,  as  they  were  willing 
to  do;  (2)  flexible  project  design  is  needed  to  adapt 
to  local  needs;  (3)  in  a  cultural  setting  where 
community  cooperation  is  not  traditional,  formal 
structures  must  be  built  to  ensure  system  mainte- 
nance; (4)  concentrated  land  ownership  can  cause 
small  fanners  to  realize  little  increase  in  water;  and 
(5)  more  attention  should  be  given  to  planning 
extension  functions,  training  implementors  and  ex- 
tensionists,  collecting  baseline  data,  and  developing 
local  governmental  commitment.  (Author's  ab- 
stract) 
W87-08210 


DEVELOPMENT  OF  SMALL  SCALE  GASIFI- 
ERS  FOR  IRRIGATION  PURPOSE  IN  INDIA, 

V.  Damour,  and  M.  S.  Damour. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia  22161,  as  DE84- 
901350.  Price  codes:  A05  in  paper  copy,  A01  in 
microfiche.  February  18,  1982  -  July  7  1983 
(1984).  60  p,  7  fig,  7  append. 

Descriptors:  *Gasification,  'Irrigation  practices, 
'India,  *Developing  countries,  *Gasifiers,  Farm 
management,  Economic  aspects. 

Research  on  alternate  sources  of  energy  for  agri- 
culture in  India  has  revealed  the  high  potential  of 
biomass,  and  created  new  interest  for  gasification 
of  biomaterials  for  motive  power.  At  Jyoti  Solar 
Energy  Institute,  it  was  possible  to  develop  a  5  HP 
wood-based  gasifier  pumpset  prototype  running  on 
80%  woodgas  and  20%  diesel,  for  irrigation  pur- 
poses. The  complete  technical  documentation  of 
the  development  work  is  given  in  this  report.  De- 
velopment of  such  gasifier-pumping  units  will  in- 
volve a  five  to  seven  years  program  consisting  of 
long  run  tests  of  reliability  on  field  implantation 
units.  Special  attention  will  be  paid  to  energy 
plantations,  and  on  economic  feasibility  study. 
(Author's  abstract) 
W87-08211 


DESIGN  AND  DEVELOPMENT  OF  A  SMALL 
OUTPUT  MULTIBLADE  TYPE  WINDMILL 
FOR  PUMPING  WATER  FOR  AGRICULTUR- 
AL PURPOSES, 

Indian  Inst,  of  Tech.,  Bombay.  Dept.  of  Mechani- 
cal Engineering. 

B.  S.  Jagadish,  A.  Jaganmohan,  A.  W.  Date,  and  S. 
P.  Sukhatme. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia  22161,  as  DE84- 
901349.  Price  codes:  A06  in  paper  copy,  A01  in 
microfiche.  Report  No.  NP-4901349,  December 
1983.  95  p,  23  fig,  9  tab,  23  ref,  2  append. 

Descriptors:  ♦Windmills,  'Pumping,  'Irrigation 
practices,  'India,  'Bombay,  'Design  criteria,  Agri- 
culture, Rotors,  Performance  evaluation. 

Windmills  appear  to  be  promising  for  water  pump- 
ing application  in  the  Indian  context.  The  conven- 
tional systems  may  not  be  the  answer  if  large 
quantities  of  water  are  required  to  be  pumped  as  in 
the  case  of  agriculture.  The  present  study  is  con- 
cerned with  evolving  a  design  suitable  for  oper- 
ation with  rotary  pumps.  Wind  data  for  Santa 
Cruz,  Bombay,  is  analyzed  and  designs  for  two 
horizontal  axis,  multiblade  type  rotors  suitable  for 
operation  for  wind  speed  in  the  range  of  8  to  30 
kmph  are  evolved.  Rotor- 1  is  designed  to  develop 
250  W  at  20  kmph  and  has  a  solidity  of  0.4;  Rotor-2 
is  designed  to  develop  200  W  at  18  kmph  and  has  a 
solidity  of  0.3.  Thus  both  have  solidity  ratio  con- 
siderably less  than  the  conventional  design  used  for 
similar  applications.  A  rotary  pump  of  the  sliding 
vane  pump  is  used  in  the  system.  Though  feasible  It 
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is  probably  not  the  best  choice.  Thus  there  is  need 
for  developing  a  suitably  matched  pump.  The 
design  details  and  performance  of  the  windmill 
tested  over  a  period  of  nearly  two  years  is  present- 
ed Also  presented  are  the  cost  estimates  and  eco- 
nomics of  operation  to  enable  the  evaluation  of  the 
windmill  with  alternatives  for  water  pumping  ap- 
plications. (Author's  abstract) 
W87-08212 

TECHNICAL  GUIDE  TO  WATER  MANAGE- 
MENT ON  SMALL  FARMS, 

Southwest  Research  Inst.,  San  Antonio,  TX. 

H.  M.  Mason.  . 

Available  from  the  National  Technical  Information 

Service,    Springfield,    Virginia.    22161,   as   PB84- 

242668.  Price  codes:  A04  in  paper  copy,  A01  in 

microfiche.  89  p,  12  ref.  AID  Contract  No.  AID/ 

4a/-1479. 

Descriptors:  "Agriculture,  *Water  management, 
♦Farms,  "Irrigation  practices,  Irrigation  efficiency, 
Water  demand,  Irrigation,  Drainage,  Water  qual- 
ity, Water  supply. 

In  recent  years,  supplemental  irrigation  systems 
have  been  used  to  boost  production  in  rain-scarce 
agricultural  areeas.  This  report  offers  a  guide  to 
some  technologies  developed  under  A.I.D.  auspic- 
es to  help  small  farmers  maximize  the  use  of  scarce 
water  resources.  The  subject  of  rainfed  agriculture 
is  expressly  stated  as  beyond  the  scope  of  the 
guide.  Individual  chapters,  illustrated  with  photo- 
graphs and  drawings,   are  devoted   to:   (1)  crop 
water  requirements;   (2)  land   grading   for  water 
control;  (3)  irrigation  methods;  (4)  water  quality 
and  distribution  systems;  (7)  watercourse  manage- 
ment- and  (8)  irrigation  water  supply.  Efficient 
irrigation  starts  by  knowing  how  much  water  a 
certain  crop  will  use  and  how  much  water  should 
be  applied  at  each  irrigation.  Unfortunately,  the 
amount  of  water  actually  reaching  crops  is  only  a 
fraction  of  the  water  originally  delivered   to  a 
system.  The  reasons  are  many:  evaporation  losses, 
seepage,  poorly  designed  and  maintained  ditches 
and  fields,  and  useless  vegetation  growing  in  or 
along  systems.  For  example,  the  surface  of  irrigat- 
ed fields  must  be  even  and  flat  so  that  water  will  be 
equally  distributed.  The  planting  of  annual  crops 
the  first  year  in  newly  graded  fields  is  encouraged. 
Farmers  must  also  choose  methods  of  irrigation  - 
surface,   oversurface,   or   subsurface   -   that   will: 
maintain  a  continuous  supply  of  readily  available 
moisture  and  a  health  soil  environment  for  root 
systems;  function  properly  under  given  soil  and 
land  conditions;   and  provide  a  satisfactory  net 
return  to  the  farmer.  Three  common  irrigation 
problems  are  salinity,  alkalinity,  and  waterlogging. 
Water,  however  pure,  contains  dissolved  salts,  and 
long-term  application  can  result  in  significant  salt 
accumulation  in  the  soil.  The  preferred  cure  is  to 
apply  10%  more  water  than  plants  need,  causing 
salts  to  be  leached  below  the  root  zone.  Excess 
water  applications,  howver,  can  cause  waterlog- 
ging, requiring  construction  of  a  drainage  network. 
When  measurements  of  water  flow  reveal  large 
water  losses,  intensive  rehabilitation  must  begin. 
(Author's  abstract) 
W87-08228 

FIELD  STUDIES  OF  IRRIGATION  EFFICIEN- 
CY IN  THE  IMPERIAL  VALLEY, 

California  Univ.,  Riverside. 

J.  D.  Oster,  J.  L.  Meyer,  L.  Hermsmeier,  and  M. 

Hilgardia,  Vol.  54,  No.  7,  p  1-15,  October  1986.  2 
fig,  9  tab,  17  ref. 

Descriptors:  'Irrigation  efficiency,  *Field  tests, 
•Imperial  Valley,  'Colorado  River,  'Irrigation  re- 
quirements, Drainage,  Drainage  water,  California, 
Agriculture,  Water  demand,  Leachates,  Leaching, 
Recycling. 

Irrigation  return  flows  to  the  Salton  Sea  originat- 
ing from  on-farm  and  conveyance  losses  are  poten- 
tial water  sources  that  could  be  used  by  the  Impe- 
rial Irrigation  District  (IID)  to  increase  the  irrigat- 
ed area  in  the  Imperial  Valley  or  by  other  Califor- 
nia users  of  Colorado  River  water.  An  on-farm 
irrigation   study   conducted   by   USDA-ARS  and 


IID  between  1977  and  1981  provided  estimates  of 
on-farm  return  flows  originating  from  runoff  and 
drainage,  as  well  as  crop  water  and  leaching  re- 
quirements. Recovery  of  all  runoff  water  without 
any  change  in  cropping  practices  would  yield 
about  0.4  sq  km/yr.  All  but  0. 1  sq  km/yr  of  this 
runoff  water  would  be  needed  on-farm,  if  irrigation 
practices  were  changed  so  that  crop  water  and 
leaching  requirements  were  fully  met  without  re- 
cycling drainage  water  for  irrigation.  If  drainage 
water  were  recycled,  only  0.1  sq  km/yr  would  be 
needed,  leaving  0.3  sq  km/yr  which  could  be  used 
elsewhere.  Combining  these  estimates  of  recover- 
able water  with  those  for  recoverable  conveyance 
losses  from  IID  operations  of  0.3  sq  km/yr  results 
in  a  total  which  ranges  from  0.4  to  0.6  sq  km/yr. 
This  brackets  the  maximum  reproduction  in  Colo- 
rado River  water  available  to  California  after  full 
implementation  of  the  Central  Arizona  Project. 
(Author's  abstract) 
W87-08273 

LANDSCAPING  ALTERNATIVES  AND  IRRI- 
GATION CONSERVATION, 

Sanford  Homes,  Inc.,  Englewood,  CO. 
N.M.Schmidt. 

IN-  Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver,  Colorado.  Na- 
tional Bureau  of  Standards  Special  Publication  No. 
624,  June  1982.  p  53-59,  1  fig,  1  tab. 

Descriptors:  'Water  conservation,  'Irrigation 
practices,  'Landscaping,  Vegetation,  Evapotran- 
spiration,  Water  use. 


For  the  last  2  years,  the  home  building  industry  has 
been  the  recipient  of  a  voluntary  effort  on  behalf  of 
the  plumbing  industry  to  provide  water-conserving 
devices  as  standard  equipment.  New  homes  in  Col- 
orado  have   been    receiving   low-volume,    3-1/2- 
gallon  toilets;  low-volume  showerheads;  and  faucet 
aerators.  This  is  a  dramatic  case  where  volunteer- 
ism  through  private  enterprise  has  moved  at  a 
faster  pace  than  any  government  codes.  The  trend 
toward  smaller,  more  dense  housing,  which  has 
primarily  been  motivated  by  issues  of  affordabihty, 
certainly  has  been  a  positive  factor  relative  to 
water  conservation.  Outside  irrigation  demands  are 
reduced  by  this  trend  toward  more  density.  The 
historic  main  reasons  for  people  buying  new  homes 
have  been  the  need  for  moving  to  a  larger  home 
and  moving  to  a  nicer  neighborhood.  Energy  has 
now  become  the  number  one  subject  of  concern. 
Although  the  current  main  concern  of  energy  is 
heating,  the  subject  of  water  conservation  also  is 
included  in  the  broad  concern  for  energy-conserv- 
ing homes.  The  Denver  Lawn  Watering  Program 
was  started  in  1981  to  change  the  existing  patterns 
of  overwatering  in  the  area.  The  scope  of  the 
program  for  1981,  included  a  Denver  Water  De- 
partment daily  calculation  of  ET  data,  including 
daily  information  about  solar  radiation,  wind,  tem- 
perature, and  local  precipitation,  if  any.  This  infor- 
mation will  be  provided  to  a  major  television  chan- 
nel for  inclusion  in  the  weather  forecast.  As  to 
future  plans  for  improving  the  conservation  poten- 
tial of  bluegrass  in  the  Denver  area,  a  consumer  kit 
that  could  be  available  for  about  $18  will  be  of- 
fered.  It  would   include  some  simple  measuring 
devices  to  better  determine  the  output  of  sprinkler 
systems;  the  four-color  informational  brochure  de- 
scribing the  various  options  of  lawn  quality  that 
might  be  selected;  a  probe  specially  designed  for 
lawns,  very  much  like  the  watering  probe  that  is 
now  being  used  for  indoor  house  plants,  indicating 
when  to  water;  and  a  special  watering  permit  that 
could  go  in  the  homeowner's  window,  exempting 
those  homeowners  from  3-day  watering.  This  kit 
would  give  the  above  information  along  with  the 
daily  ET  watering  forecast,  allowing  the  home- 
owner to  select  the  kind  of  lawn  desired  and  to 
water  only  when  the  lawn  needs  it.  (See  also  W87- 
08420)  (Lantz-PTT) 
W87-08425 

WATER  CONSERVATION:  THE  LEAKS  IN  IM- 
PLEMENTATION, 

Environmental  Policy  Inst.,  Washington,  DC. 

J.  S.  Lyon. 

IN:  Proceedings  of  the  National  Water  Conserva- 


tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver,  Colorado.  Na- 
tional Bureau  of  Standards  Special  Publication  No. 
624,  June  1982.  p  61-66. 

Descriptors:  'Water  conservation,  'Surveys,  Im- 
plementation, Local  governments,  State  govern- 
ments, Domestic  water,  Agriculture,  Water  costs, 
Water  law,  Public  policy. 

The  Environmental  Policy  Institute  (EPI)  is  devel- 
oping a  model  water  conservation  program  for  the 
state  and  local  level.  The  first  step  was  to  find  out 
what  already  exists.  The  initial   process  was  to 
review  all  of  the  50  state  water  codes  for  existing 
water  conservation  laws.  Second  all  state  govern- 
ments or  Departments  of  Water  Resources  were 
surveyed  by  questionnaire.  These  agencies  provid- 
ed information  on  water  conservation  programs, 
conservation  statutes,  proposed  water  conservation 
programs,    or   individual    conservation    elements. 
The  project  is  also  surveying  the  state  university 
systems  and  land  grant  colleges  as  well  as  review- 
ing successful  water  conservation  programs  on  the 
local  level.  When  analyzing  the  state  surveys,  mini- 
mum criteria  were  developed  tp  judge  if  a  state  has 
a  water  conservation  program.  To  qualify,  highly 
residential    states    must    have:    a    comprehensive 
public  education  program;  a  residential  retrofit  dis- 
tribution program;  and  a  progressive  rate  structure 
reform.  Highly  agricultural  or  rural  states  must 
have:    an    agricultural    conservation    program;    a 
groundwater  management  program;  and  a  public 
education  program.  One  early  assessment  that  can 
be  made  from  this  survey  is  that  a  gap  exists 
between  the  state  water  codes  and  their  implemen- 
tation, between  local  water  conservation  and  its 
state   counterpart,   between   proposed   plans   and 
their  implementation.  One  of  the  older  and  primary 
reasons  for  this  gap  is  the  variety  of  definitions 
attached  to  water  conservation.  The  consequences 
also  mean  enormous  cost  overruns  that  the  taxpay- 
er and  local  resident  must  bear.  Politics  and  politi- 
cal favoritism  are  additional  barriers  against  con- 
servation implementation.   For  years,  water  rate 
structures  have  benefited  the  large  consumer  at  the 
expense  of  the  small  consumer  and  federal  taxpay- 
er. Another  factor  that  hinders  implementation  is 
that  the  public  is  still  largely  uneducated  about  the 
benefits   of   water   conservation.    A   final    major 
reason  for  the  lack  of  conservation  implementation 
is  the  anticipated  start-up  and  operational  costs  but 
in  fort,  the  investment  returns  on  these  programs 
can  be  enormous.  Not  including  the  cost  of  labor 
or  the  cost  of  retrofit  kits,  the  City  of  Tucson, 
Arizona  spends  approximately   $3000  yr.   on  its 
water  conservation  project.  They  have  reduced 
their  peak  demand  by  1/3.  (See  also  W87-08420) 
(Lantz-PTT) 
W87-08426 


REUSE  OF  WASTEWATERS  IN  AGRICUL- 
TURE BY  MEANS  OF  SPRINKLER  IRRIGA- 
TION ON  A  FARMLAND  AREA  OF  3000  HA - 
LARGE  SCALE  EXPERIENCE  IN  GERMANY, 

Technische  Univ.,   Brunswick  (Germany,   F.K.). 

Inst,  fuer  Standbauwesen. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-08555 

USE  OF  WATER  IN  ADRIATIC  COASTAL 
TOURIST  SITES, 

Zagreb  Univ.  (Yugoslavia).  Faculty  of  Civil  Engi- 
neering. „.       ..„ 
For  primary  bibliographic  entry  see  Field  3C. 
W87-08556 

TERMINOLOGY  FOR  DESCRIBING  IRRIGA 
TION  CONVEYANCE  SYSTEMS, 

Calgary  Univ.  (Alberta).  Dept.  of  Civil  Engineer 

ing. 

D.  H.  Manz.  •    _j« 

Journal  of  Irrigation  and  Drainage  Engineenni, 

(ASCE)  JIDEDH,  Vol.   113,  No.  2,  p   142-15*, 

May  1987.  6  fig,  4  ref,  append. 

Descriptors:  'Classification,  'Irrigation  system:. 
•Irrigation  water  conveyance,  'Water  convey 
ance,  Irrigation  requirements,  Irrigation,  Watt 
demand,  Design. 
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A  terminology  for  describing  irrigation  convey- 
ance systems  is  modeled  after  one  introduced  by 
the  International  Commission  on  Irrigation  and 
Drainage  (1978),  and  Bos  (1979)  and  (1985);  how- 
ever, this  work  was  significantly  modified  to  pro- 
vide a  greater  degree  of  comprehensiveness  and  to 
remove  ambiguity.  The  terminology  presented  is 
based  on  a  classification  of  irrigation  conveyance 
subsystems  identified  by  their  relationship  to  the 
irrigation  water  demands  they  are  intended  to  sat- 
isfy The  terminology  ignores  the  management/ 
ownership  characteristics  of  conveyance  systems 
and  their  relationship  to  water  supply.  These  con- 
veyance system  attributes,  as  well  as  methods  with 
which  to  identify  and  provide  names  for  different 
segments  of  irrigation  conveyance  systems,  are  dis- 
cussed in  terms  of  the  additional  descriptive  infor- 
mation function  they  provide.  The  terminology 
developed  permits  a  concise  relevant  discussion  of 
irrigation  conveyance  system  design  and  oper- 
ations. (Author's  abstract) 
W87-08579 


SIMPLIFIED  IRRIGATION  SCHEDULING 
AND  CROP  SELECTION  FOR  EL  SALVADOR, 

Utah  State  Univ.,  Logan.  Dept.  of  Agricultural 

and  Irrigation  Engineering. 

G.  H.  Hargreaves,  and  Z.  A.  Samani. 

lournal  of  Irrigation  and  Drainage  Engineering 

(ASCE)  JIDEDH,   Vol.    113,  No    2,  p  224-232 

May  1987.  1  fig,  3  tab,  13  ref. 

Descriptors:  'Irrigation  scheduling,  *Crop  selec- 
tion, 'El  Salvador,  *Crop  water  use,  Temperature, 
Irrigation,  Agrigulture,  Fanning. 

\  unique  condition  exists  for  the  country  of  El 
Salvador:  By  knowing  only  the  elevation,  the  type 
)f  crop  suitable  for  the  area  and  the  crop  water 
equirement  can  be  evaluated.  This  paper  shows 
low  elevation  can  be  used  to  estimate  the  maxi- 
num  and  minimum  temperatures  for  crop  selection 
md  for  estimating  crop  water  requirements.  The 
wed  of  simple,  reliable,  and  easy-to-use  methods 
or  scheduling  irrigation  is  emphasized.  Few  irriga- 
ors  are  literate  and  only  a  very  small  percentage 
lave  received  training  and/or  instruction  relative 

0  the  amount  and  frequency  of  irrigation.  Approv- 

1  of  a  $25,200,000  water  management  project  to 
remote  the  production  of  high  value,  labor-inten- 
ive  crops  gives  emphasis  to  the  needs  for  im- 
roved  extension  programs  and  for  farmer  training 
l  irrigation  scheduling.  (Author's  abstract) 

*  87-08586 


W87-08588 


URROW  mRIGATION  USING  CANAL  SIDE 

rizona  Univ.,  Tuscon.  Dept.  of  Agricultural  En- 

ineering. 

.  Eftekharzadeh,  A.  J.  Clemmens,  and  D.  D. 

angmeier. 

?£J^  °,fT,i£i§?tion  and  Drainage  Engineering 
VSCE)  JIDEDH,  Vol.  113,  No.  2,  p  251-265 
lay  1987.  4  fig,  1  tab,  27  ref.  Water  Conservation 
ab  Cooperative  agreement  58-9AHZ-9-436. 

|escriptors:  'Weirs,  'Furrow  irrigation,  'Canals, 
Vlodel  studies,  'Flow,  Velocity,  Design  criteria 
ligation. 

he  potential  of  canal  side  weirs  for  uniform  water 
slivery  to  irrigation  furrows  and  system  flexibility 
assessed.  Weir  discharge  uniformity  is  affected 
:  ^p"1*1  velocity  and  weir  entrance  condi- 
»s;  (2)  variations  in  weir  crest  construction  ele- 
itions;  and  (3)  variations  in  water  surface  eleva- 
>ns  along  the  distribution  canal.  For  sharp-en- 
wced  weirs,  model  studies  show  that  the  de- 
ease  in  canal  flow  velocity  down  a  typical  distri- 
inon  reach  can  result  in  an  increase  in  weir 
scharge  up  to  15%.  This  velocity  effect  is  signifi- 
ntly  dampened  by  using  a  streamlined  entrance 
the  weir.  Field  data  on  weir  crest  elevations 
ve  a  standard  deviation  of  about  3  mm,  which 
instates  into  6-8%  weir  discharge  variation  at 
'rmal  discharge  settings.  A  computer  model  of 
tnbution  canal  flows  indicates  weir  discharge 
Jtormity  is  improved  by  shortening  the  length  of 
e  reach,  reducing  the  required  weir  discharge 
"ng.  and  increasing  canal  size.  A  design  guide- 
e  is  developed  for  the  system.  (Author's  ab- 


WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 
Control  Of  Water  On  The  Surface— Group  4A 

Blue  tilapia  (Tilapia  aurea)  stocked  at  densities  of 
500  to  2,500  adults/hectare,  plus  their  offspring, 
successfully  controlled  submersed  vegetation 
dominated  by  Najas  and  Chara.  Vegetation  control 
resulted  in  higher  and  more  uniform  water  tem- 
peratures and  dissolved  oxygen  concentrations 
than  occurred  in  control  ponds.  (Author's  abstract) 
W87-081 13 


£?^£&  AND  3D  INFILTRATION  FOR  IRRI- 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

V.  P.  Singh,  Y.-C.  He,  and  F.-X.  Yu. 

/?o"^s  of  IrriSation  and   Drainage   Engineering 

(ASCE)  JIDEDH,   Vol.    113,   No    2,   p  266-278 

May  1987.  6  fig,  4  tab,  12  ref,  append. 

Descriptors:  'Model  studies,  'Infiltration,  'Irriga- 
tion Darcys  law,  Energy,  Equations,  Performance 
evaluation,  Model  testing,  Calibrations. 

Models  for  one-,  two-,  and  three-dimensional  infil- 
tration for  irrigation  are  derived  using  an  energy 
equation  and  Darcy's  law.  The  models  were  veri- 
fied with  Fok  and  Chiang's  experimental  data.  A 
good  agreement  is  found  between  the  model-com- 
puted and  observed  values  of  infiltration.  Average 
relative  error  of  cumulative  infiltration  values  is 
less  than  5%.  (Author's  abstract) 
W87-08589 


4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


PAB  (PARABOLIC  AND  BACKWATER)  AN 
UNCONDITIONALLY  STABLE  FLOOD  ROUT- 
ING SCHEME  PARTICULARLY  SUITED  FOR 
REAL  TIME  FORECASTING  AND  CONTROL 

Bologna  Univ.  (Italy). 

For  primary  bibliographic  entry  see  Field  2E 

W87-07866 


INFLUENCE  OF  DRAIN  DEPTH  ON  THE 
RATE  OF  SOIL  RECLAMATION  IN  IRRIGAT- 
ED AREAS  OF  SOUTHERN  ALBERTA, 

Department  of  Agriculture,  Lethbridge  (Alberta) 

Drainage  Branch. 

G.  D.  Buckland,  D.  B.  Harker,  and  T.  G. 

Sommerfeldt. 

Canadian  Journal  of  Soil  Science  CJSSAR,  Vol 

66,  No.  3,  p  531-535,  August  1986.  2  fig,  1  tab,  10 

ref. 

Descriptors:  'Drainage  effects,  'Soil  management, 
'Cropland,  'Alberta,  'Subsurface  drainage, 
Solute  transport,  'Saline  soils,  Drainage,  Leach- 
ing, Soil  types,  Salinity,  Drains,  Drought,  Salts, 
Sodium,  Accumulation. 

Leaching  trials  were  conducted  for  two  years  on 
two  irrigated  saline-sodic  soils  with  subsurface 
drains  installed  at  depths  of  0.76,  1.22,  and  1.68  m. 
At  one  site,  after  two  years  of  leaching,  average 
salinity  levels  in  the  0-  to  2.0-m  soil  depth  were 
reduced  to  91,  88,  and  74%  of  original  levels  with 
drain  depths  of  0.76,  1.22,  and  1.68  m,  respectively. 
At  the  other  site,  where  less  water  was  applied, 
respective  salinity  levels  were  114,  86,  and  99%  of 
original  levels.  Resalinization  and  resodification  of 
the  surface  0.2  m  of  soil  occurred  at  both  sites  in 
the  second  year,  which  was  a  drought  year,  and 
were  most  pronounced  with  a  drain  depth  of  0.76 
m.  Relative  reductions  in  salinity,  and  efficiency  of 
leaching,  were  lowest  for  the  0.76-m-depth  drains 
at  both  sites.  (Author's  abstract) 
W87-07917 


EFFECTIVENESS  OF  BLUE  TILAPIA  AS  A 
WEED  CONTROL  AGENT  IN  PONDS, 

Langston  Univ.,  OK. 

D.  P.  Schwartz,  O.  E.  Maughan,  and  G.  E. 

Gebhart. 

The  Progressive  Fish  Culturist  PFCUAY,  Vol  48 

No.  4,  p  259-263,  October  1986.  5  fig,  2  tab,  12  ref. 

Descriptors:  'Tilapia,  'Limnology,  'Ponds,  'Blue 
tilapia,  'Aquatic  weed  control,  Submerged  plants, 
Najas,  Chara,  Aquatic  weeds,  Temperature,  Dis- 
solved oxygen. 


PARTIAL  DURATION  SERIES  MODELING 
UNDER  THE  ASSUMPTION  OF  A  POISSON- 
IAN  FLOOD  COUNT, 

Institut    National    de   la   Recherche    Scientifique, 

Samte-Foy  (Quebec). 

For  primary  bibliographic  entry  see  Field  2E. 

W87-08124 


CONTROL  OF  SURFACE  RUNOFF  BY  SUB- 
SURFACE INFILTRATION  OF  STORM- 
WATER:  A  CASE  STUDY  IN  JAPAN, 

Ministry  of  Construction,  Tokyo  (Japan).   River 

Bureau. 

For  primary  bibliographic  entry  see  Field  4B 

W87-08156 


RESERVOIR  OPERATION  (LA  GESTION  DES 
BARRAGES  RESERVOIRS), 

Electricite  de  France,  Chatou. 

J.  Miquel,  and  P.  A.  Roche. 

La  Houille  Blanche,  No.  6,  p  409-425,  1986   17  fie 

append. 

Descriptors:  'Reservoir  operation,  'Optimization, 
Management  planning,  Decision  making,  Dams, 
Operating  policies. 

On  the  5th  of  June  1984,  a  working  party  of  the 
Societe  hydrotechnique  de  France  (French  Hydro- 
technic  Company)  met  to  discuss  the  current  orien- 
tations and  achievements  in  the  field  of  reservoir 
operation:  formulation  of  objectives,  studies  of  re- 
lated operations,  calculation  methods,  and  also  the 
questions,  regarding  dimensioning  of  works,  posed 
by  the  varying  uncertainties.  The  first  part  of  the 
article  describes  the  methods  tested  in  France  and 
compares  them  with  some  references  in  other 
countries.  In  the  second  part,  which  is  more  pro- 
spective, some  research  orientations  not  yet  being 
used  operationally  are  described.  (Author's  ab- 
stract) 
W87-08277 


COMPUTERIZED  MANAGEMENT  OF  FLUVI- 
AL PLANTS  WITH  MULTIPLE  AIMS:  THE 
RHONE  EXAMPLE  (LA  GESTION  AUTO- 
MATISEE  D'AMENAGEMENTS  FLUVIAUX  A 
BUTS  MULTIPLES:  L'EXEMPLE  DU  RHONE), 
Compagnie  Nationale  du  Rhone,  Lyon  (France) 
N.  Bordiec,  and  A.  Frezet. 
La  Houille  Blanche,  No.  6,  p  427-439,  1986.  15  fig. 

Descriptors:  'Automation,  'Dams,  'Computers 
'Facility  operation,  'Rhone  River,  Flood  control, 
Mathematical  models,  Multiobjective  planning, 
Hydroelectric  power  production. 

Hydraulic  plants  with  multiple  aims  (power  gen- 
eration, large  scale  merchant  service,  protection 
against  floods)  pose  to  their  operating  companies 
various  types  of  problems  linked  to  the  types  of 
exploitation  and  management  envisaged  for  them. 
In  the  case  of  the  Rhone  (18  plants  in  series  over 
530  km),  the  number  and  the  diversity  of  the 
constraints,  such  as  developments  involving  water- 
falls, floods,  various  forms  of  water  use,  have  led 
the  Compagnie  Nationale  du  Rhone  (CNR)  to 
adopt  automatic  control  using  computers  as  de- 
scribed in  the  article.  (Author's  abstract) 
W87-08278 


PERIODIC  OPTIMAL  CONTROL  WITH  AP- 
PLICATION TO  PUMPED  STORAGE  PLANTS 

Israel  Electric  Corp.  Ltd.,  Haifa. 

For  primary  bibliographic  entry  see  Field  8C 

W87-08329 


PLOTTING    POSITIONS    FOR    HISTORICAL 
FLOODS  AND  THEIR  PRECISION, 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4A— Control  Of  Water  On  The  Surface 
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Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Held  Zfc. 

W87-08349 

ROLE  OF  LAND  USE  PLANNING  IN  WATER 
CONSERVATION, 

American  Planning  Association,  Chicago,  1L. 
For  primary  bibliographic   entry  see   Field   3D. 
W87-08430 


SCOTTISH  BURN, 

Dundee  Coll.  of  Technology  (Scotland).  Dept.  ot 
Civil  Engineering. 

C  Jeffries,  G.  S.  W.  Stevens,  and  R.  M.  Ashley. 
Journal  of  the  Institution  of  Water  Engineers  and 
Scientists  JIWSDI,   Vol.   40,   No.   6,   p  483-500, 
December  1986.  8  fig,  4  tab,  10  ref. 

Descriptors:  »Flood  control,  *Flow  forecasting, 
•Model  studies,  'Ownership  of  beds,  'Legal  as- 
pects, Urbanization,  Watercourses,  Riparian  water, 
Computer  programs,  Flood  peak,  Scotland. 

The  Lyne  Burn  is  a  small  watercourse  which 
drains  a  heavily  urbanized  part  of  the  South  Fife 
coalfield.  The  watercourse  suffers  in  many  places 
from  dereliction  and  neglect.  A  hydrological  and 
hydraulic  study  was  carried  out  to  develop  a 
simple  management  model  for  the  catchment 
Flow  prediction  for  the  burn  has  been  facilitated 
by  the  development  of  a  suite  of  microcomputer 
programs  based  on  the  Flood  Studies  Report  and 
other  techniques.  The  adjustment  of  the  model 
following  a  data  collection  program  (3  years  ot 
data)  and  the  application  to  specific  locations  is 
discussed.  The  study  of  this  heavily  urbanized 
catchment  has  highlighted  the  inadequacies  of  the 
law  pertaining  to  watercourses  in  Scotland.  There 
is  no  satisfactory  control  over  developers  who 
wish  to  construct  culverts  or  alter  the  course  of  the 
burn,  nor  is  there  proper  responsibility  for  main- 
taining the  watercourse  free  from  blockages.  This 
inadequacy  of  the  law  is  likely  to  contnbute  to 
both  flooding  and  pollution  in  the  future.  (Airone- 
PTT) 
W87-08530 

4B.  Groundwater  Management 

TESTING  OF  LATERAL  WATER  FLOW  IN  A 
MOISTURE  BARRIER, 

Los  Alamos  National  Lab.,  NM. 

W.  V.  Abeele,  and  G.  L.  DePoorter. 

Available  from  the  National  Technical  Information 

Service,   Springfield,   Virginia,   22161,   as  DE84- 

015158.  Price  codes  A02  in  paper  copy  and  A01  in 

microfiche.   Los  Alamos  Report  No.  LA-10125- 

MS,June  1984.  4  p.  2  fig,  1  ref. 

Descriptors:  *Flow  discharge,  'Lateral  flow, 
•Moisture  barriers,  *Flow  patterns,  Particle  size, 
Model  studies,  Capillarity,  Infiltration. 

Small-scale  modeling  has  demonstrated  that  capil- 
lary barriers  can  protect  dry  structures  in  porous 
media.  Barriers  are  created  by  differences  in  parti- 
cle size  and  are  effective  because  suction  predomi- 
nates over  gravity  forces.  The  percolating  liquid 
will  penetrate  the  coarser  material  only  after  the 
overlying  finer  material  nears  saturation.  Conse- 
quently, the  structure,  which  is  enclosed  in  the 
coarser  material,  remains  dry.  As  long  as  the  pres- 
sure at  the  coarse'fine  interface  remains  negative, 
water  infiltrating  the  finer  layer  will  not  cross  the 
interface;  instead,  it  will  flow  laterally  until  perco- 
lation recurs  where  water  reaches  the  edge  of  the 
coarser  layer.  The  limiting  granulomere  differ- 
ences beyond  which  this  phenomenon  ceases  to 
exist  have  been  determined.  This  barrier  concept 
has  sometimes  been  referred  to  as  the  'wick  effect'. 
This  study  has  found  that,  under  unsaturated  con- 
ditions, a  gravel  lens  caused  lateral  flow  in  a  finer 
textured  overlying  material.  The  water  will  travel 
only  a  limited  distance  laterally  and  is  influenced 
by  the  slope  of  the  interface.  (Lantz-PTT) 
W87-07678 


GEOHYDROLOGY  OF  THE  DAKOTA  AQUI- 
FER. 


National   Water  Well   Association,  Worthington, 

OH 

For  primary  bibliographic  entry  see  Field  2F. 

W87-07755 

OPTIMAL  SITING  OF  ARTIFICIAL .RE- 
CHARGE: AN  ANALYSIS  OF  OBJECTIVE 
FUNCTIONS,  ...      ,_.     .   „   . 

Wuhan  Coll.  of  Geology,  Beijing  (China).  Hydro- 
eeology  Research  Group. 

C.  Li,  J  M.  Bahr,  E.  G.  Reichard,  J.  J.  Butler,  and 
I.  Remson.  , 

Ground  Water  GRWAAP,  Vol.  25,  No.  2,  p  141- 
150,  March-April  1987.  7  fig,  4  tab,  7  ref,  3  append. 

Descriptors:  •Artificial  recharge,  'Groundwater 
management,  'Groundwater,  'Imported  water, 
•Model  studies,  'Drawdown,  San  Juan  Valley, 
California,  Water  management,  Recharge,  Mathe- 
matical models,  Mathematical  studies,  Simulation 
analysis,  Simulation,  Nonlinear  programming, 
Linear  programming,  Computer  programming. 
Water  allocation,  Economic  aspects,  Mathematical 
equations,  Costs. 

A  simulation  model  was  used  in  conjunction  with 
linear  and  nonlinear  programming  to  examine  the 
effects  of  various  management  choices  on  the  opti- 
mal  allocation   of  imported   water   for   artificial 
groundwater  recharge  in  the  San  Juan  Valley  of 
Central  California.  The  simple  linear  objective  of 
minimizing  the  sum  of  the  absolute  values  of  draw- 
downs was  of  little  value  due  to  its  dependence  on 
hydrogeologic    properties.    The    choice   between 
more  complex  linear  and  nonlinear  objectives  is 
shown  to  depend  on  the  economic  impacts  one 
wishes  to  emphasize.  Suitability  of  different  draw- 
down reference  levels  was  found  to  be  a  function 
of  the  specific  form  of  the  objective.  Sensitivity 
analysis  showed  that  the  imported  water  could  be 
recharged  anywhere  in  the  central  portions  of  the 
cone  of  depression  with  minimal  effect  on  the 
value  of  the  objective  function.  Parametric  varia- 
tion of  the  total  recharge  rate  illustrated  the  de- 
pendence of  the  various  functions  on  the  distribu- 
tion of  drawdown  discharge  rates,  and  hydrogeo- 
logic properties.  A  preliminary  analysis  allowed 
the  importance  of  conveyance  cost  to  be  demon- 
strated. It  was  demonstrated  that  decisions  regard- 
ing objective  functions  and  their  reference  levels 
can  be  made  only  after  careful  consideration  of 
basin  characteristics  and  management  goals.  (Au- 
thor's abstract) 
W87-07848 

COMPUTER  MODEL  FOR  SIMULATING 
WATER  QUALITY  AND  QUANTITY  IN  A 
WELLFIELD  IN  AN  ALLUVIAL  AQUIFER, 

Nebraska  Univ.-Lincoln.  Dept.  of  Civil  Engineer- 

ins. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07849 


Finally,  a  12-inch  diameter  production  well  wa» 
constructed  at  the  same  site  in  the  granite  pluton. 
Comparisons  were  made  between  the  specific  ca- 
pacity, well  efficiency  and  yields  of  the  8-inch  and 
12-inch  wells.  Aquifer  drawdown  and  recovery 
were  also  compared  for  the  two  wells.  It  was 
concluded  that  construction  of  the  12-inch  produc- 
tion well  in  the  granite  aquifer  resulted  in  a  signifi- 
cant improvement  in  well  performance,  but  did  not 
cause  significant  changes  in  the  hydraulic  charac- 
teristics of  the  aquifer.  The  same  results  are  expect- 
ed when  drilling  in  a  crystalline  bedrock  aquifer  as 
in  unconsolidated  sand  or  gravel  aquifers.  The 
main  reason  for  recommending  construction  of  a 
larger  diameter  well  in  this  case  was  to  provide  the 
industrial  user  with  an  efficient  well  that  will, 
because  of  the  shallower  pumping  depths  needed, 
result  in  lower  power  consumption  in  the  long  run. 
The  larger  diameter  will  also  decrease  the  likeli- 
hood of  dewatering  the  deep  water-bearing  zones. 
(Wood-PTT) 
W87-07859 


MICROCOMPUTER  PROGRAM  FOR  INTER- 
PRETING TIME-LAG  PERMEABILITY  TESTS, 

SRW  Associates,  Inc.,  Pittsburgh,  PA. 

For  primary  bibliographic  entry  see  Field  7C. 

W87-07856 


RESULTS  OF  BUILDING  A  12-INCH  DIAME- 
TER PRODUCTION  WELL  IN  GRANITE, 

Caswell,  Eichler  and  Hill,  Inc.,  West  Topsham, 

VT. 

B.  Caswell.  .,,.,*.,     i 

Water  Well  Journal  WWJOA9,  Vol.  41,  No.  3,  p 

38-40,  March  1987.  4  fig,  1  tab. 

Descriptors:  'Groundwater  management,  'Wells, 
•Water  supply  development,  *Groundwater, 
•Granites,  •  Large-diameter  wells,  Water  manage- 
ment, Aquifers,  Crystalline  rocks,  Comparison 
studies,  Well  capacity,  Well  data,  Drawdown,  Hy- 
draulic properties,  Pumping  tests,  Pumping. 

The  groundwater  supply  for  an  industrial  facility 
in  the  Northeast  was  developed  starting  with  6- 
inch  diameter  exploration  test  wells  and  proceed- 
ing with  evaluation  of  an  8-inch  diameter  test  well 
constructed  at  the  most  favorable  exploration  site. 


HONDA  RUNS  ON  GROUND  WATER, 
S.  Hurlburt.  .    , .    „     , 

Water  Well  Journal  WWJOA9,  Vol.  41,  No.  3,  p  , 
47-50,  March  1987. 

Descriptors:  *Groundwater  management,  'Wells, 
•Water  use,  'Groundwater,  Marysville,  Ohio, 
Drawdown,  Groundwater  level,  Water  level, 
Groundwater  availability. 

The  Honda  manufacturing  facility  in  Marysville, 
Ohio,  relies  on  four  wells  to  supply  an  average  of 
528,000  gallons  of  water  per  day.  The  original  8- 
inch  diameter  well  was  first  drilled  as  an  explorato- 
ry well  but  was  retained  as  a  reserve  well  for 
backwashing,  while  Honda  alternates  monthly 
among  the  other  three  16-inch  diameter  wells  to 
satisfy  its  water  needs.  Honda  was  accused  by  local 
residents  of  causing  problems  in  the  efficiency  of 
their  private  wells.  A  second  survey  substantiated 
the  initial  findings  which  indicated  that  Honda 
could  use  twice  as  much  water  before  affecting  the 
water  table;  at  a  one  mile  radius  drawdown  was 
approximately  one  foot,  and  at  one  and  a  half  miles 
it  was  approximately  six  inches.  However,  Honda 
redrilled  wells  or  replaced  pumps  at  the  company  s 
expense  even  when  other  problems  were  shown  to 
be  the  cause  of  the  homeowners'  complaints. 
(Wood-PTT) 
W87-O7860 

ARTIFICIAL  RECHARGE  OF  GROUNDWAT 
ER 

California  State  Water  Resources  Control  Board 
Sacramento.  .      M. 

Butterworth  Publishers,  Boston,  Massachusetts 
1985.  767  p.  Edited  by  Takashi  Asano. 

Descriptors:  'Artificial  recharge,  'Groundwate 
recharge,  Wastewater  renovation,  'Water  reuse 
Pretreatment  of  water,  Soil  contamination,  Lega 
aspects,  Economic  aspects. 

To  introduce  the  wide  range  of  technical  issue 
related  to  artifcial  recharge  of  groundwater,  ttu 
book  opens  with  an  overview  chapter  that  summa 
rizes  the  state  of  the  art  of  artificial  recharge  c 
groundwater  and  presents  a  synopsis  of  the  cnaf 
ters  that  follow.  In  addition,  Part  I  presents  tb 
fundamental  aspects  of  groundwater  recharge,  u 
eluding  the  role  of  artificial  recharge  in  grount 
water  basin  management,  recharge  methods,  n; 
draulics,  monitoring,  and  modeling.  In  choosin 
among  the  several  sources  of  available  water  1( 
groundwater  recharge,  increasing  importance  h: 
been  in  recent  years  on  the  use  of  reclaimed  muni, 
ipal  wastewater.  A  number  of  factors  affect  ti 
implementation  of  groundwater  recharge  with  r 
claimed  wastewater.  Historically,  the  motivatic 
for  wastewater  reuse  has  come  from  three  tuno 
mental  considerations:  (1)  availability  of  high-qui 
ity  effluent,  (2)  increasing  cost  of  freshwater  dev< 
opment,  and  (3)  desirability  of  establishing  compr- 
hensive  water  resources  planning,  including  wai 
conservation  and  wastewater  reuse.  Pretreatme 
processes  for  wastewater  and  renovation 
wastewater  with  rapid-infiltration  land  Creatine 
systems  are  discussed  in  Part  II  of  the  book.  Heal 
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effects  of  wastewater  reuse  in  groundwater  re- 
charge are  also  outlined  in  this  section.  A  number 
of  artificial  recharge  operations  using  reclaimed 
wastewater  are  the  subject  of  Part  III.  The  need 
for  definitive  information  on  the  extent  of  contami- 
nant removal  by  the  soil  system  and  on  the  fate  of 
micropollutants  during  groundwater  recharge  has 
been  recognized  and  is  being  studied  extensively. 
Part  IV  of  the  book  specifically  deals  with  these 
issues.  Part  V  of  the  book  evaluates  these  legal  and 
economic  aspects  of  groundwater  recharge.  Re- 
search needs  for  groundwater  quality  management 
ire  also  discussed.  (See  also  W87-08138  thru  W87- 
38163)  (Lantz-PTT) 
W87-08137 


UlTIFICIAL  RECHARGE  OF  GROUNDWAT- 
ER, 

California  State  Water  Resources  Control  Board, 

Sacramento. 

r.  Asano. 

N:  Artificial  Recharge  of  Groundwater,  Butter- 

vorth  Publishers,  Boston,  Massachusetts.  1985   d 

1-19,  23  ref.  v 

descriptors:  'Artificial  recharge,  'Groundwater 
echarge,  Groundwater  quality,  Model  studies, 
,egal  aspects,  Pretreatment  of  water,  Wastewater 
enovation.  Research  needs. 

Jatural  replenishment  of  the  vast  supply  of  under- 
round  water  occurs  very  slowly  therefore,  exces- 
ive  continued  exploitation  of  groundwater  at  a 
ate  greater  than  this  replenishment  causes  declin- 
lg  groundwater  levels  in  the  long  term  and,  if  not 
orrected,  leads  to  eventual  mining  of  groundwat- 
f-  To  increase  the  natural  supply  of  groundwater, 
rtificial  recharge  of  groundwater  basins  is  becom- 
ig  increasingly  important  in  groundwater  man- 
Sement  and  particularly  in  situations  where  the 
Dnjunctive  use  of  surface  water  and  groundwater 
sources  is  considered.  Artificial  recharge  may  be 
iewed  as  an  augmentation  of  the  natural  move- 
lent  of  surface  water  into  underground  formations 
1  some  method  of  construction,  by  surface 
•reading  of  water,  or  by  artificially  changing  nat- 
■al  conditions.  Recharge  methods,  groundwater 
mpling  and  monitoring,  modeling  of  groundwat- 

response  to  artificial  recharge,  groundwater  re- 
targe  with  reclaimed  wastewater,  pretreatment 
;ocesses  for  groundwater  recharge,  health  aspects 
groundwater  recharge  with  reclaimed 
astewater,  legal  and  eocnomic  aspects  of  ground- 
ater  recharge,  and  research  needs  for  groundwat- 

quality  management  are  all  briefly  discussed 
ee  also  W87-08137)  (Lantz-PTT) 
87-08138 
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5LE  OF  ARTIFICIAL  RECHARGE  IN 
ROUNDWATER  BASIN  MANAGEMENT, 

difornia  Univ.,  Davis.  Dept.  of  Civil  Engineer- 

J.  Helweg. 

I  Artificial  Recharge  of  Groundwater,  Butter- 
)rth  Publishers,  Boston,  Massachusetts.  1985  n 
•33,  8  fig,  2  tab,  6  ref.  F 

scriptors:  'Artificial  recharge,  'Groundwater 
inagement,  'Groundwater  recharge,  Aquifers, 
liufer  management,  Infiltration,  Management 
inning. 

Joduced  is  the  importance  of  groundwater,  its 
«e  in  the  hydrologic  system,  and  how  artificial 
marge  fits  into  groundwater  management 
oundwater  has  special  characteristics  that  distin- 
isn  it  from  other  sources  of  water  and  dictate 
w  it  should  be  managed.  The  management  prin- 
ces for  an  aquifer  are  similar  to  those  for  a 
Tace  water  reservoir.  A  surface  reservoir  is  in- 
tently limited  by  the  stream  inflow  whereas  a 
Jundwater  reservoir's  'inflow'  can  be  increased 
artificial  recharge.  Designing  and  managing  ar- 
cal  recharge  facilities  offer  challenging  opportu- 
W  for  the  optimal  use  of  aquifers.  These  tasks, 
g  with  other  considerations,  make  artificial 
narge  a  pivotal  element  in  any  groundwater 
nagem£!}i  Program.  (See  also  W87-08137) 
intz-PTT) 
17-08139 


CONJUNCTIVE     USE     OF     SURFACE     AND 
GROUND  WATERS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-08140 


ARTIFICIAL  RECHARGE:  METHODS,  HY- 
DRAULICS, AND  MONITORING, 

Geological  Survey,  Syosset,  NY.  Water  Resources 
Div. 

E.  T.  Oaksford. 

IN:  Artificial  Recharge  of  Groundwater,  Butter- 
worth  Publishers,  Boston,  Massachusetts.  1985  n 
69-127,  28  fig,  102  ref.  '  v 

Descriptors:  'Artificial  recharge,  'Groundwater 
recharge,  'Monitoring,  'Hydraulics,  Groundwater 
quality,  Furrows,  Ditches,  Channel  improvement 
Streamflow,  Irrigation,  Groundwater  management. 

A  variety  of  methods  have  been  developed  to 
recharge  groundwater,  and  most  use  variations  or 
combinations  of  direct-surface,  direct-subsurface, 
or  indirect  recharge  techniques.  Flooding,  ditch 
and  furrow  systems,  basins,  stream  channel  modifi- 
cations, streamflow  augmentation,  overirrigation, 
pits  and  shafts,  reverse  drainage,  and  wells  are  just 
some  of  the  techniques  of  artificial  recharge  dis- 
cussed. The  considerations  involved  in  recharge 
method  choice  and  operation  characteristics  have 
been  discussed  to  present  the  fundamentals  of 
groundwater  recharge.  Basic  groundwater  model- 
ing techniques  have  been  presented  to  provide 
available  alternatives  in  predicting  the  effects  of 
aquifer  recharge.  Water  quality  and  water  level 
monitoring  philosophies  have  also  been  included  to 
emphasize  the  necessity  of  protecting  and  conserv- 
ing our  groundwater  reservoirs.  In  developing 
areas  as  well  as  in  developed  countries,  urban 
concentration  and  industrialization  place  tremen- 
dous demands  on  water  use.  Future  water  use 
demands  will  only  increase,  providing  the  driving 
force  to  implement,  on  a  routine  basis,  the  various 
artificial  recharge  technologies.  (See  also  W87- 
08137)  (Lantz-PTT) 
W87-08141 


MODELING  OF  GROUNDWATER  RESPONSE 
TO  ARTIFICIAL  RECHARGE, 

California  Univ.,  Irvine.  Dept.  of  Civil  Engineer- 
ing. 

G.  L.  Guymon,  and  T.  V.  Hromadka. 
IN:  Artificial  Recharge  of  Groundwater,  Butter- 
worth  Publishers,  Boston,  Massachusetts.  1985    n 
129-149,  8  fig,  16  ref.  '  V 

Descriptors:  'Groundwater  recharge,  'Artificial 
recharge,  'Model  studies,  'Mathematical  models, 
'Computer  models,  Groundwater  management, 
Groundwater  quality,  Groundwater  movement, 
Geohydrology. 

Introduced  are  numerical  modeling  techniques  that 
can  be  applied  to  the  hydraulic  analysis  of  artificial 
recharge  of  groundwater.  Numerical  modeling 
techniques  applied  to  mathematical  models  of 
groundwater  recharge  imply  the  use  of  modern 
digital  computers,  which  are  now  widely  used  for 
many  engineering  and  scientific  applications.  Im- 
provement in  numerical  techniques  and  computers 
now  make  it  possible  to  solve  rather  complicated 
porous  media  flow  problems  on  miniclass  or  even 
microclass  computers.  Obtaining  and  applying  a 
model  already  developed  is  sometimes  difficult  for 
several  reasons.  The  most  often  encountered  diffi- 
culty is  that  after  a  model  is  developed,  verified, 
and  applied  there  are  inadequate  resources  for 
maintaining  the  model  and  servicing  it.  All  modern 
software  that  is  widely  used  requires  a  central 
enterprise  for  maintaining  the  software,  usually  the 
vendor.  Second,  numerical  groundwater  models, 
although  elegantly  constructed  to  solve  the  prob- 
lem they  are  designed  for,  are  oftentimes  not  truly 
user-oriented.  Finally,  another  troublesome  prob- 
lem that  may  arise  in  adapting  a  model  to  a  new 
environment  is  that  sometimes  models  may  be  ma- 
chine dependent.  It  is  sometimes  an  unsurmount- 
able  task  to  adapt  a  model  to  a  different  computer 
from  the  one  it  was  developed  on.  As  a  conse- 
quence, it  may  be  more  practical  in  some  cases  to 


start  from  scratch  and  build  a  new  numerical 
model.  Notwithstanding  these  problems,  numerical 
modeling,  when  combined  with  appropriate  geo- 
technical  exploration  and  hydrologic  analyses,  is  a 
powerful  tool.  The  use  of  existing  numerical 
models  or  the  development  of  a  new  model  require 
some  understanding  of  not  only  the  physical  and 
chemical  processes  involved  in  artificial  recharge 
and  groundwater  movement  but  also  of  the  basic 
mathematical  principles  needed  to  develop  a  nu- 
merical analog.  (See  also  W87-08137)  (Lantz-PTT) 
W87-08142 


GROUNDWATER  SAMPLING  DURING  ARTI- 
FICIAL RECHARGE:  EQUIPMENT,  TECH- 
NIQUES, AND  DATA  ANALYSES, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A 
W87-08143 


PRETREATMENT  PROCESSES  FOR 

GROUNDWATER  RECHARGE, 

Montgomery  (James  M.),  Inc.,  Pasadena,  CA. 
For   primary   bibliographic   entry   see   Field   5D 
W87-08144 


RENOVATION     OF     WASTEWATER     WITH 
RAPID-INFILTRATION    LAND    TREATMENT 

Agricultural    Research    Service,     Phoenix,    AZ 

Water  Conservation  Lab. 

For   primary   bibliographic   entry   see   Field   5D. 
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HEALTH  ASPECTS  OF  GROUNDWATER  RE- 
CHARGE, 

Los  Angeles  County  Sanitation  Districts,  Whittier 
CA. 

M.  H.  Nellor,  R.  B.  Baird,  and  J.  R.  Smyth. 
IN:  Artificial  Recharge  of  Groundwater,  Butter- 
worth  Publishers,  Boston,  Massachusetts.   1985    n 
329-356,  5  fig,  5  tab,  32  ref.  '  P 

Descriptors:  'Water  reuse,  'Artificial  recharge, 
'Public  health,  'Groundwater  recharge,  'Whittier 
Narrows,  'California,  Groundwater  quality,  Moni- 
toring, Percolation. 

Extensive   evaluation    of  the   Whittier   Narrows, 
California,  groundwater  replenishment  project  did 
not  demonstrate  any  measurable  adverse  impacts 
on  the  area's  groundwater  or  the  health  of  the 
population  ingesting  this  water.  While  the  informa- 
tion provided  in  this  chapter  delineates  the  impact 
of  the  existing  operation  of  the  Whittier  Narrows 
project,  it  does  not  directly  show  what  impact  the 
increased  use  of  reclaimed  water  will  have  on  the 
quality  of  the  groundwater  or  the  health  of  the 
individuals  consuming  the  groundwater.  It  does, 
however,  serve  as  a  baseline  study  by  which  im- 
pacts of  an  expansion  of  the  use  of  reclaimed  water 
can  be  evaluated.  There  is  a  need  for  continued 
monitoring  and  evaluation  of  the  Whittier  Narrows 
project  with  respect  to  the  trace  organic  content  of 
the  groundwater  and  replenishment  waters.  In  ad- 
dition, investigation  of  the  organic  compounds  re- 
sponsible for  the  mutagenicity  detected  in  bacterial 
tests  may  be  prudent  in  order  to  determine  wheth- 
er or  not  any  connection  can  be  made  to  human 
health.  Percolation  cannot,  in  itself,  be  relied  upon 
as  a  treatment  process  for  the  removal  of  specific 
health-significant  compounds.  Given  the  numerous 
variables   involved   with   groundwater   replenish- 
ment, implementation  of  new  projects  or  expansion 
of  existing  projects  should  be  evaluated  on  a  case- 
by-case  basis.  Results  from  this  study  provided  a 
basis  for  assessing  the  relative  impacts  on  ground- 
water from  the  various  Whittier  Narrows  percola- 
tion  sources   and   for   determining   the   chemical 
nature  of  some  unknown  materials.  (See  also  W87- 
08137)  (Lantz-PTT) 
W87-08148 


GROUNDWATER  RECHARGE  OPERATIONS 
AT  WATER  FACTORY  21,  ORANGE  COUNTY 
CALIFORNIA, 

Orange  County  Water  District,  Fountain  Valley, 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4B — Groundwater  Management 
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For  primary  bibliographic  entry  see  Field  6C. 
W87-08149 

OPERATIONS  AT  THE  CEDAR  CREEK 
WASTEWATER  RECLAMATION-RECHARGE 
FACILITIES,  NASSAU  COUNTY,  NEW  YORK, 

Nassau  County  Dept.  of  Public  Works,  Mineola, 

NY 

For  primary  bibliographic  entry  see   Field   5D. 

W87-08150 

PROPOSED  GROUNDWATER  RECHARGE  AT 
EL  PASO,  TEXAS, 

Parkhill,  Smith  and  Cooper,  Inc.,  El  Paso,  IX. 
D.  B.  Knorr,  and  T.  Cliett. 

IN-  Artificial  Recharge  of  Groundwater,  Butter- 
worth  Publishers,  Boston,  Massachusetts.  1985.  p 
425-480,  22  fig,  12  tab,  10  ref. 

Descriptors:  'Artificial  recharge,  'Groundwater 
recharge,  'El  Paso,  'Texas,  And  climates, 
Groundwater  management,  Water  supply,  Eco- 
nomic aspects,  Injection  wells. 

El  Paso,  Texas,  is  located  in  an  arid  area  with  a 
water  supply  problem.  The  problem  is  of  a  long- 
range  nature  since  current  mining  of  underground 
reserves  is  meeting  present  demands.  In  order  to 
reduce  the  mining  and  to  provide  a  secure  water 
supply  over  the  long  term,  the  community  is  look- 
ing at  many  water  sources.  The  recharge  project 
presented  in  this  chapter  is  but  one  of  many  addi- 
tional sources  that  will  be  required  in  the  future,  bl 
Paso's  recharge  project  is  a  10  mgd  (38,000  cu  m/ 
day)  direct-injection  type  system  and  is  currently 
in  the  start-up  phase.  Discussed  are  the  recharge 
project  development  costs,  pilot  work,  treatment 
process,  injection  wells,  and  proposed  operating 
procedures.  (See  also  W87-08137)  (Lantz-PTT) 
W87-08151 


GROUNDWATER  RECHARGE  FOR 

WASTEWATER  REUSE  IN  THE  DAN  REGION 
PROJECT:  SUMMARY  OF  FIVE-YEAR  EXPE- 
RIENCE, 1977-1981,  . 

TAHAL-Water  Planning  for  Israel  Ltd.,  lei-Aviv. 
E.  Idelovitch,  and  M.  Michail. 
IN-  Artificial  Recharge  of  Groundwater,  Butter- 
worth  Publishers,  Boston,  Massachusetts.  1985.  p 
481-507,  10  fig,  6  tab,  10  ref. 

Descriptors:  'Water  reuse,  'Groundwater  re- 
charge 'Wastewater  renovation,  'Dan  Region 
Project,  'Artificial  recharge,  'Israel,  Wastewater 
treatment,  Groundwater  management,  Aquifers, 
Air  stripping. 

The  first  stage  of  the  Dan  Region  Sewage  Recla- 
mation Project  consists  of  facilities  for  treatment 
and      groundwater      recharge      of      municipal 
wastewater  discharged  from  the  southern  suburbs 
of  the  city  of  Tel  Aviv-Jaffa  and  the  neighboring 
municipalities  of  Holon,  Bat  Yam,  and  Rishon-Le- 
Zion,  with  a  total  connected  population  estimated 
at  about  400,000.  The  wastewater  pumped  to  the 
treatment  plant  undergoes  biological  treatment  in 
two  parallel  series  of  facultative  oxidation  ponds 
with  effluent  recirculation  and  chemical  treatment 
by  the  high  lime  -  magnesium  process,  followed  by 
detention   of  the  high   pH   effluent   in   polishing 
ponds,  mainly  for  free  ammonia  stripping  and  natu- 
ral recarbonation.  The  treated  effluent  has  been 
recharged   to   the   regional   groundwater   aquifer 
since  1977  by  means  of  spreading  basins,  located  in 
the  vicinity  of  the  treatment  plant.  Most  of  the 
recharged  effluent,  after  additional  treatment  and 
prolonged  detention  in  the  soil-aquifer  system,  will 
be  pumped  by  means  of  recovery  wells  for  reuse  in 
the  south  of  the  country.  In  the  final  stage  of  the 
project,  when  the  recovery  wells  will  pump  mostly 
recharged  effluent,  the  reclaimed  water  will  be 
supplied  to  nonpotable  uses  (mainly  unrestricted 
irrigation  of  agricultural  crops),  by  means  of  a  dual 
system  conveying  separately  potable  and  nonpota- 
ble water.  At  present  most  of  the  existing  recovery 
wells  pump  native  groundwater   to  the   potable 
supply  network,  only  a  limited  number  of  wells 
may  pump  an  admixture  of  native  groundwater 
and  small  amounts  of  recharged  effluent.  (See  also 
W87-08 137)  (Lantz-PTT) 


W87-08152 

ROLE  OF  GROUNDWATER  RECHARGE  IN 
THE  WATER  RESOURCE  MANAGEMENT  IN 

Wroclaw  Technical  Univ.  (Poland).  Dept.  of  Sani- 
tary Engineering. 
E.  S.  Kempa,  and  J.  Cebula. 

IN-  Artificial  Recharge  of  Groundwater,  Butter- 
worth  Publishers,  Boston,  Massachusetts.  1985.  p 
541-564,  8  fig,  6  tab,  8  ref. 

Descriptors:  'Groundwater  recharge,  'Ground- 
water management,  'Poland,  'Vistula  River,  Pre- 
cipitation, Water  supply  development,  Groundwat- 
er supply,  Water  management. 

Most  of  the  land  in  Poland  consists  of  plains.  The 
average  height  above  sea  level  for  the  whole  area 
is  only  173  m;  the  highest  peak  is  Rysy  at  2,499  m, 
and  the  lowest  is  the  cultivated  lowlands  in  the 
delta  of  the  Vistula  River,  which  lie  1.8  m  below 
sea  level.  Most  of  Poland's  land  areas,  however,  he 
at  the  elevations  of  0  to  300  m  (91.3%)  and  75.1% 
of  the  land  areas  are  in  0  to  200  m  elevation.  The 
quantity  of  precipitation  on  the  European  conti- 
nent gradually  decreases  as  one  moves  eastward 
from  the  Atlantic.  Because  of  Poland's  location,  it 
can  be  said  that  Poland  is  under  adverse  hydrolog- 
ic  conditions  compared  with  other  European  coun- 
tries. Apart  from  low  annual  precipitation  of  602 
mm  in  the  eastern  part  of  Poland,  there  is  a  stnp  of 
land  in  central  Poland  considerably  high  in  evapo- 
ration and  low  in  precipitation.  Thus,  the  annual 
runoff  in  the  central  parts  of  Poland  is  in  the  same 
order    of   magnitude    as    in    the    steppes   of   the 
Ukraine,  the  Great  Hungarian  plain,  and  the  cen- 
tral course  of  the  Elbe  River.  The  capacity  of  all 
lakes  located  in  Poland  is  estimated  to  be  33  cu  km, 
whereas  more  than  80  manmade  reservoirs  exist 
that  store  as  little  as  2  cu  km  of  water.  Of  great 
importance  for  water  supply  are  the  resources  of 
the  rivers  because  they  cover  92%  of  industnal 
consumption  and  about  50%  of  human  consump- 
tion   Jointly,   river  waters  satisfy  approximately 
85%  of  household  demands  in  Poland.  Pursuant  to 
the  Polish  Water  Act  of  1974,  all  waters  in  Poland 
belong  to  the  state,  but  the  public  has  a  right  to 
these  waters.  However,  the  annual  consumption  of 
more  than  40,000  cu  m  of  surface  water  and/or 
10,000  cu  m  of  groundwater  is  considered  to  be  a 
specific   utilization  of  waters,   and  thus,   a  legal 
permit  for  withdrawal  is  required  from  an  appro- 
priate   water    authority.    (See    also    W87-08137) 
(Lantz-PTT) 
W87-08155 


CONTROL  OF  SURFACE  RUNOFF  BY  SUB- 
SURFACE INFILTRATION  OF  STORM- 
WATER:  A  CASE  STUDY  IN  JAPAN, 

Ministry  of  Construction,  Tokyo  (Japan).  River 
Bureau. 

\T     T  o  Vi  i  -y  a  If  1 

IN:  Artificial  Recharge  of  Groundwater,  Butter- 
worth  Publishers,  Boston,  Massachusetts.  1985.  p 
565-575,  8  fig,  4  tab. 

Descriptors:  'Artificial  recharge,  'Surface  runoff, 
•Infiltration,  'Groundwater  recharge,  'Japan, 
•Case  studies,  'Artificial  recharge,  Groundwater 
management,  Groundwater  quality,  Storm  water. 


Even  though  the  annual  rainfall  in  Japan  is  about 
1,800  mm,  which  is  twice  as  much  as  the  average 
rainfall  worldwide,  water  shortages  often  occur 
during  the  summer  months.  This  is  because  a  large 
amount  of  surface  water  is  diverted  to  flood  rice 
fields  and,  as  a  result,  river  flow  is  reduced  to  the 
minimum.  There  have  been  various  long-term  na- 
tional programs  for  the  development  and  manage- 
ment of  water  resoures.  Groundwater  provides 
approximately  16%  of  the  water  resources  require- 
ments in  Japan.  In  some  areas,  however,  the 
groundwater  levels  have  been  lowered  by  exces- 
sive pumping  and  such  problems  as  land  subsid- 
ence and  seawater  intrusion  have  occurred.  There 
have  been  many  cases,  particularly  in  the  coastal 
regions,  where  salinity  of  groundwater  has  become 
too  high  for  any  significant  beneficial  uses.  In 
addition,  due  to  the  urbanization  of  river  drainage 
basins  in  many  parts  of  Japan,  the  decrease  of  soil 
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infiltration  has  caused  excessive  surface  runoff, 
leading  to  several  serious  flooding  incidences  in 
the  surrounding  areas.  To  reduce  excesive  runoff 
and  to  promote  groundwater  recharge  of  storm- 
water,  a  number  of  groundwater  recharge  methods 
have  been  investigated  at  the  Japan  Ministry  of 
Construction's  Public  Works  Research  Institute. 
This  paper  describes  the  subsurface  infiltration  of 
stormwater  through  culverts  and  also  discusses  the 
effects  of  the  stormwater  infiltration  experiment  at 
an  apartment  complex  in  Tokyo,  Japan.  (See  also 
W87-08 137)  (Lantz-PTT) 
W87-08156 

MICROPOLLUTANT  REMOVAL  IN  RAPID 
INFILTRATION, 

Nolte   (George   S.)  and   Associates,   Sacramento, 

CA. 

For   primary  bibliographic  entry   see   Field   5D. 

W87-08157 

SOIL  DEPOSITION  OF  TRACE  METALS 
DURING  GROUNDWATER  RECHARGE 
USING  SURFACE  SPREADING, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-08158 

GROUNDWATER  RECHARGE  WITH  RE- 
CLAIMED WASTEWATER:  LEGAL  QUES- 
TIONS IN  CALIFORNIA, 

Downey,  Brand,  Seymour  and  Rohwer,  Sacramen- 
to, CA. 

A.  J.  Schneider. 

IN:  Artificial  Recharge  of  Groundwater,  Butter- 
worth  Publishers,  Boston,  Massachusetts.  1985.  p 
683-702,  22  ref. 

Descriptors:  'Groundwater  recharge,  'Legal  as- 
pects, 'California,  'Groundwater  management, 
'Water  reuse,  'Artificial  recharge,  Wastewatei 
renovation. 

Uncertainty  as  to  ownership  of  reclaimec 
wastewater  and  potential  liability  for  problem; 
caused  by  recharge  of  groundwater  basins  witt 
reclaimed  wastewater  could  impede  future  re 
claimed  wastewater  recharge  projects  m  Cahfor 
nia  In  recent  years,  these  uncertainties  have  offse 
to  some  extent  strong  state  and  local  project  sup 
port  Concern  about  potential  liability  has  not  ye 
been  allayed  by  the  experiences  of  several  majo 
recharge  programs  that  have  been  successfuU; 
using  reclaimed  wastewater  for  groundwater  re 
charge  for  over  20  years.  California's  Water  Recla 
mation  Law  declares  that  the  people  of  the  stat 
have  'a  primary  interest'  in  developing  wastewate 
reclamation  facilities  to  supplement  existing  surfac 
and  groundwater  supplies.  California's  expenenc 
with  groundwater  management,  conjunctive  use  c 
surface  water  and  groundwater,  and  artificial  r< 
charge  of  groundwater  basins  both  with  freshwatf 
and  reclaimed  wastewater  is  extensive.  But  eye 
wide  support  of  wastewater  reuse  and  the  exis 
ence  of  sophisticated  groundwater  managemei 
programs  have  not  yet  produced  a  favorable  cl 
mate  for  undertaking  new  reclaimed  wastewat. 
recharge  projects.  With  its  recent  history  of  effor 
to  start  new  groundwater  recharge  projects  usir 
reclaimed  wastewater,  California's  expenenc 
offers  a  cauldron  of  legal  and  institutional  issue 
This  chapter  evaluates  the  legal  issues  in  Calitorn 
involved  in  groundwater  recharge  prograrr 
Many  issues  are  common  to  both  recharge  wi 
freshwater  and  recharge  with  reclaimed  watt 
Four  main  areas  will  be  considered:  water  ngn 
control   and   management   of  groundwater  bas 


storage;  water  quality  issues  and  permit .  requu 
ment;  and  liability  questions.  (See  also  W87-U81- 
(Lantz-PTT) 
W87-08161 

ECONOMIC   ASPECTS   OF   GROUNDWATlj 
RECHARGE,  „  _  .,       .  , 

California  Univ.,  Riverside.  Dept.  of  Soil  and  1 
vironmental  Sciences. 


H.  J.  Vaux. 


n.  J.  v  au*.  D  .. 

IN:  Artificial  Recharge  of  Groundwater,  Butt 


WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 


Effects  On  Water  Of  Man's  Non-Water  Activities— Group  4C 


vorth  Publishers,  Boston,  Massachusetts.  1985.  p 
03-718,  3  tab,  18  ref. 

)escriptors:  'Artificial  recharge,  'Economic  as- 
ects,  'Groundwater  recharge,  Legislation,  Regu- 
itions.  Wastewater  treatment,  Cost  analysis, 
Wastewater  renovation. 

■rior  to  the  enactment  of  the  1977  Amendments, 
sderal  water  quality  policies  were  strongly  biased 
i  favor  of  capital  intensive  treatment  processes. 
"he  cost  sharing  provisions  of  the  1972  Amend- 
lents  provided  strong  incentives  to  municipalities 
)  construct  wastewater  treatment  facilities  even  in 
lany  situations  in  which  land  treatment  was  feasi- 
le  and  more  economical.  The  1977  Amendments 
»ve  partially  removed  this  bias  with  the  result 
lat  land  treatment  of  wastewater  may  become 
lore  widespread.  Under  the  appropriate  circum- 
ances,  land  treatment  may  yield  benefits  in  terms 
fboth  improved  groundwater  quantities  and  qual- 
y.  The  promise  of  these  legislative  developments 
ir  groundwater  recharge,  however,  is  not  clear. 
side  from  the  purely  technical  problems  of  utiliz- 
g  reclaimed  wastewater  for  groundwater  re- 
urge,  there  are  economic  and  institutional  prob- 
ms  that  may  utlimately  prove  more  crucial  in 
;termining  the  extent  to  which  wastewater  is 
used.  In  this  chapter,  some  of  the  economic  and 
stitutional  problems  associated  with  wastewater 
use  are  examined  and  the  possibilities  and  desira- 
lities  of  reusing  wastewater  for  groundwater  re- 
large  are  assessed.  The  costs  of  groundwater 
charge  with  reclaimed  water  are  highly  variable, 
some  localized  instances  wastewater  recharge 
in  be  accomplished  at  costs  that  are  competitive- 
attractive.  These  instances  are  likely  to  be  few, 
iwever,  because  of  the  substantial  costs  of  treat- 
ent  requirements  and  needs  to  convey  or  trans- 
it! wastewater  to  spreading  or  injection  sites. 
ee  also  W87-08137)  (Lantz-PTT) 
87-08162 


ESEARCH  FOR  GROUNDWATER  QUALITY 
ANAGEMENT, 

*ert   S.    Kerr   Environmental    Research    Lab., 
da,  OK. 

W.  Hall,  M.  D.  Piwoni,  and  W.  A.  Pettyjohn, 
i:  Artificial  Recharge  of  Groundwater,  Butter- 
Drth  Publishers,  Boston,  Massachusetts.  1985.  p 
9-747,  4  fig,  31  ref. 

sscriptors:  'Artificial  recharge,  'Water  reuse, 
iroundwater  quality,  'Groundwater  manage- 
lt,  'Research  priorities,  'Water  quality  control, 
ldwater    pollution.    ManaBemmt    nlannino 


rroundwater    quality, 

snt,  'Research  priorities,  'Water  quality  control, 
■oundwater  pollution,  Management  planning, 
th  of  pollutants. 

■oundwater  research  strategy  considerations  are 
nded  into  three  areas  based  on  the  types  of 
xesses  that  will  affect  pollutant  movement  in 
I  subsurface:  (1)  hydrologic,  (2)  abiotic,  and  (3) 
>tic.  Research  under  each  of  these  process  areas 
further  organized  into  a  skeleton  of  research 
ments  focusing  on  methods  development,  sub- 
lace  characterization,  pollutant  attentuation, 
scess  kinetics,  field  application,  and  mathemati- 
I  model  development  and  application.  Each  of 
se  research  elements  represents  a  series  of  tasks 
specific  questions  that  need  to  be  addressed.  The 
earch  elements  are  intended  to  serve  as  a  first- 
rel  planning  base  for  use  by  groundwater  re- 
irch  planners.  The  elements  facilitate  the  orderly 
velopment  of  a  series  of  specific  research  topics, 
tasks,  which  need  to  be  addressed  to  expand  the 
stag  knowledge  of  pollutant  subsurface  behav- 
■  It  is  at  the  task  level  that  the  inherent  flexibil- 

of  this  arrangement  becomes  apparent.  The 
iition  of  tasks  under  the  various  research  de- 
nts will  be  a  somewhat  continuous  process,  at 
st  through  the  early  years  of  a  research  pro- 
un.  The  research  element  outline  will  provide  a 
Jeton  for  organization  and  direction  of  these 
"•  Attempts  to  compartmentalize  environmen- 
processes  are  doomed  to  failure  unless  constant 
ration  is  paid  to  the  interactions  of  the  compart- 
nts  as  they  occur  in  the  natural  systems.  This 
>P  kl  Provides  an  organized  approach  to  plan- 
g  both  short-  and  long-term  groundwater  qual- 

research.  It  should  be  available  to  government 
■sonnel  charged  with  matching  budgeted  funds 
priority  reserach  areas  and  to  research  people 


responsible  for  the  conception,  design,  and  con- 
duct of  groundwater  research.  Following  this 
evolving  outline,  the  regulatory  and  research 
groups  can  proceed  in  an  orderly  fashion  toward 
solving  the  problems  posed  by  groundwater  con- 
tamination. (See  also  W87-08137)  (Lantz-PTT) 
W87-08163 


GROUND    WATER    MANUAL    FOR    SMALL 
COMMUNITIES, 

Espey,  Huston  and  Associates,  Inc.,  Austin,  TX. 
For  primary  bibliographic  entry  see  Field  2F 
W87-08236 


WIPP  HYDROLOGY  PROGRAM  WASTE  ISO- 
LATION PILOT  PLANT  SOUTHEASTERN 
NEW  MEXICO:  HYDROLOGIC  DATA 
REPORT  3. 

INTERA  Technologies,  Inc.,  Austin,  TX. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-08245 


EXAMPLE  OF  AUTOMATIC  CONTROL  OF 
WATER  QUALITY  (UN  EXEMPLE  DE  CON- 
TROLE  AUTOMATIQUE  DE  LA  QUALITE 
DES  EAUX), 

Service  des  Eaux,  Services  Industriels  de  Geneve 

(Switzerland). 

For   primary   bibliographic   entry   see   Field   5G. 

W87-08518 


STRATEGY  FOR  MANAGING  DEPLETED 
AQUIFERS, 

New  Jersey  Dept.  of  Environmental  Protection, 
Trenton.  Div.  of  Water  Resources. 
W.  Whipple. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  3,  p  368- 
377,  May  1987.  5  fig,  5  ref. 

Descriptors:  'Aquifer  management,  'Groundwat- 
er, 'New  Jersey,  'Aquifers,  'Conjunctive  use, 
Water  conservation,  Recharge. 

Although  the  engineering  basis  for  managing  de- 
pleted aquifer  systems  has  been  theoretically  estab- 
lished, governmental  management  of  such  systems 
has  been  slow  to  develop,  due  to  various  econom- 
ic, legal  and  institutional  constraints.  New  Jersey, 
one  of  a  number  of  states  facing  severe  groundwat- 
er problems,  has  been  successful  in  developing  an 
approach  which  will  reduce  user  withdrawals  from 
depleted  aquifers,  while  requiring  all  users  to  con- 
tribute to  the  cost  of  the  necessary  alternative 
surface  supplies.  Conjunctive  use  arrangements, 
water  conservation,  and  recharge  will  be  facilitat- 
ed by  this  approach.  (Author's  abstract) 
W87-08594 

4C.  Effects  On  Water  Of 
Man's  Non- Water 
Activities 


URBAN  AND  RECREATIONAL  LANDS:  CON- 
SERVATION NEEDS,  TECHNOLOGY,  AND 
POLICY  ALTERNATIVES, 

Wisconsin  Univ.-Madison. 

M.  T.  Beatty,  F.  P.  Miller,  W.  D.  Anderson,  R.  L. 

Barrows,  and  J.  Konrad. 

IN:  Soil  and  Water  Resources:  Research  Priorities 

for  the  Nation,  Soil  Science  Society  of  America, 

Inc,  Madison,  Wisconsin,  1981.  p  141-171,  41  ref. 

Descriptors:  'Water  conservation,  'Urban  areas, 
'Recreation,  'Research  priorities,  'Policy  making, 
Recreation  wastes,  Waste  disposal,  Fate  of  pollut- 
ants, Water  supply,  Water  demand,  Water  quality, 
Land  use,  Erosion  control,  Sedimentation,  Water 
use  efficiency,  Resources  management. 

As  rural  lands  are  converted  to  areas  for  urban  and 
recreational  use,  the  quality  of  soil  and  water  re- 
sources may  be  degraded,  thus  imposing  economic 
and  social  costs  on  the  community,  state,  and 
nation.  Technologies  for  more  efficient  water  use 
should  be  applied  to  reduce  the  consumptive  uses 
of  water  for  urban,  agricultural,  and  energy-related 


purposes.  Alternative  institutional  arrangements 
should  be  developed  and  tested  at  the  political 
jurisdiction  or  watershed  level  to  make  more  effi- 
cient use  of  water.  Recharge  and  temporary  stor- 
age should  be  utilized  to  stabilize  water  supplies. 
Nonpoint-source-pollution  models  should  be  sim- 
plified to  aid  the  decision  making  process.  Re- 
search on  the  processes  of  urban-land  conversion  is 
needed  to  determine  the  economic,  social,  and 
energy  costs  and  benefits  of  alternative  polices. 
Interdisciplinary  research  in  soil  science,  geology, 
and  hydrology  is  needed  to  characterize  the  ranges 
in  properties  and  spatial  variabilities  of  soils  and 
underlying  geological  materials  and  express  them 
in  terms  of  probabilities  or  confidence  limits.  Inter- 
displinary  research  is  also  needed  to  develop  tech- 
niques for  modifying  land  uses  or  construction 
methods  to  compensate  for  inherent  soil  problems 
and  to  develop  models  for  predicting  long-term 
and  large-scale  effects  of  water-disposal  systems  on 
soil,  surface  water,  and  groundwater.  The  relation- 
ships between  recreational  land  uses  and  environ- 
mental impacts  should  be  evaluated.  (See  also 
W87-07680)  (Geiger-PTT) 
W87-07688 


DRASTICALLY  DISTURBED  LANDS:  CON- 
SERVATION NEEDS,  TECHNOLOGY,  AND 
POLICY  ALTERNATIVES, 

Southern  Plains  Range  Research  Station,  Wood- 
ward, OK. 

W.  A.  Berg,  C.  M.  Smith,  E.  F.  Aldon,  I.  Ballew, 
and  R.  L.  Beck. 

IN:  Soil  and  Water  Resources:  Research  Priorities 
for  the  Nation,  Soil  Science  Society  of  America, 
Inc,  Madison,  Wisconsin,   1981.  p   173-184,  8  ref. 

Descriptors:  'Mine  wastes,  'Water  pollution  con- 
trol, 'Research  priorities,  'Land  reclamation, 
'Water  management,  Water  policy,  Resources 
management,  Soil  conservation,  Soil  management, 
Soil  erosion,  Environmental  effects,  Earthworks, 
Wind  erosion,  Water  quality  control,  Waste  dispos- 
al. 

Drastic  land  disturbances  by  mining,  mineral-waste 
disposal,  and  earth  construction  greatly  alter  soil, 
water,  land  use,  and  aesthetics.  Adverse  effects  of 
drastic  disturbances  on  the  environment  and  land 
use  can  be  reduced,  and  in  some  cases  nullified,  by 
timely,  well-planned  reclamation  based  on  experi- 
ence and  research.  Disturbed-land  research  must 
find  ways  to  reduce  reclamation  costs,  optimize 
productivity  of  reclaimed  areas,  and  validate  per- 
formance requirements.  These  objectives  may  be 
accomplished  by  integrating  reclamation  with 
mining  and  earth  construction,  balancing  land  dis- 
turbances and  environmental  quality,  and  planning 
reclamation  for  long-term  site  stability.  The  re- 
charge capacity  of  affected  aquifers  must  be  re- 
stored. Critical  environmental  factors  must  be 
identified  and  standardized  monitoring  procedures 
developed.  Alternative,  energy-efficient  reclama- 
tion techniques  for  achieving  long-term  stability 
and  for  water  and  air-pollution  control  in  mineral 
waste  disposal  sites  should  be  evaluated  along  with 
process  methods  to  make  mineral  waste  more  suita- 
ble for  alternative  uses  or  disposal.  Improved 
methods  to  minimize  erosion  and  stream  sedimen- 
tation must  be  developed.  Regulations  for  contour- 
ing and  topsoiling  must  be  evaluated  to  determine 
whether  requirements  are  realistic  and  cost-effec- 
tive for  achieving  stability  of  soil  and  spoil  materi- 
al. (See  also  W87-07680)  (Geiger-PTT) 
W87-07689 


EFFECTS  OF  RESIDUE  HARVESTING  ON 
WATER  RUNOFF,  SOIL  EROSION,  AND  NU- 
TRIENT LOSS, 

Agricultural  Research  Service,  Morris,  MN.  North 

Central  Soil  Conservation  Research  Center. 

M.  J.  Lindstrom. 

Agriculture,  Ecosystems  and  Environment,   Vol. 

16,  No.  2,  p   103-112,  June   1986.   5  tab,    13  ref. 

Descriptors:  'Water  yield,  'Residue  cover,  'Till- 
age effects,  'Runoff,  'Rainfall-runoff  relations, 
'Agricultural  runoff,  'Soil  erosion,  'Nutrient  re- 
moval, Cropland,  Farm  wastes,  Soil  organic 
matter,  Litter,  Detritus. 
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The  harvest  of  crop  residues  after  grain  production 
is  a  common  practice  in  many  management  sys- 
tems. Crop  residues  are  used  on  the  farm  for  feed 
and  bedding.  Recently,  off-farm  use  as  raw  materi- 
al for  energy  production  and/or  other  manufac- 
tured products  has  been  suggested.  The  implied 
assumption  is  that  crop  residues  are  a  waste  prod- 
uct and  have  no  value  when  left  on  the  land.  Crop 
residues,  however,  have  an  important  role  in  main- 
taining soil  organic  matter  content,  soil  physical 
and  chemical  properties,  and  in  controlling  both 
wind  and  water  erosion.  A  study  was  conducted  to 
determine  residue  availability  for  harvest  in  vari- 
ous regions  of  the  USA.  Soil  erosion  potential,  as 
determined  by  the  universal  soil  loss  equation  or 
wind  loss  equation,  was  the  only  constraint  placed 
on  availability  of  crop  residue  for  harvest.  Areas 
where  residue  harvest  may  be  feasible  were  identi- 
fied but  caution  was  recommended  as  residue  har- 
vest could  only  be  justified  if  the  long-term  impact 
on  soil  productivity  proved  to  be  inconsequential. 
A  new  study  was  initiated  on  natural  runoff  plots 
to  determine  the  effect  of  tillage  management  sys- 
tems and   levels  of  crop  residue  harvesting  on 
water  runoff,  soil  erosion  and  nutrient  removal 
from  the  cropping  system.  Increased  levels  of  corn 
(Zea  mays)  stover  harvest  resulted  in  increased 
water  runoff  and  soil  erosion.  Nutrient  removal 
from    the    cropping    system    generally    exceeded 
standard  fertilization  practices  when  either  high 
levels  of  corn  stover  were  harvested  or  soil  erosion 
levels  approached  the  soil  loss  tolerance  level  of 
11.2  tons/ha/yr.  (McFarlane-PTT) 
W87-07821 


DESERTIFICATION  PROCESSES  AND 
IMPACT  IN  RAINFED  AGRICULTURAL  RE- 
GIONS, ,  .  TT  .. 
Food  and  Agriculture  Organization  of  the  United 
Nations,  Rome  (Italy).  Land  and  Water  Develop- 
ment Div. 

For  primary  bibliographic  entry  see  Field  6u. 
W87-07993 

DESERTIFICATION    PROCESSES    AND    IM- 
PACTS IN  IRRIGATED  REGIONS, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Wembley     (Australia).     Div.     of 

Groundwater  Research.  , 

For  primary  bibliographic  entry  see  Field  6G. 

W87-07994 


p  145-157,  March  1987.  3  fig,  2  tab,  18  ref. 

Descriptors:  'Rainfall-runoff  relationships,  'Subal- 
pine  forests,  'Deadhorse  Creek,  'Clearcutting, 
'Streamflow,  'Forest  management,  Water  yield, 
Drainage  areas,  Flow,  Watersheds,  Colorado, 
Streams,  Tree  harvesting. 

Two  subalpine  forest  subdrainages  of  Deadhorse 
Creek,  Colorado,  USA  were  used  to  demonstrate 
the  comparable  impact  on  water  yield  of  two  tree- 
harvesting  practices.  Of  the  40  ha  North  Fork 
subdrainage  36%  was  clearcut  commercially  using 
five-tree  height  circular  openings.  In  contrast,  40% 
of  the  basal  area  on  the  41  ha  Unit  8  was  removed 
by  partial  cutting  in  the  first  step  of  a  three-step 
shefterwood  cut.  Annual  flow  and  peak  flow  from 
the  clearcut  watershed  were  increased  significant- 
ly. The  partial  cut  resulted  in  a  significant  increase 
in  total  water  equivalent  in  the  winter  snowpack 
and  an  apparent  increase  in  total  annual  streamflow 
that  was  comparable  to  the  clearcut.  The  timber 
harvest  on  the  two  subdrainages,  however,  repre- 
sented only  10%  of  the  total  basal  area  of  the 
larger  Deadhorse  Creek  Watershed  in  which  they 
are  located.  Annual  flow  at  the  mainstream  gage 
was  not  significantly  increased  as  a  result  of  har- 
vest. (Author's  abstract) 
W87-08125 


EVALUATING  THE  WETLAND  RESOURCE, 

Silsoe  Coll.  (England). 

J.  Morris. 

Journal        of        Environmental        Management 

JEVMAW,  Vol.  24,  No.  2,  p  147-156,  March  1987. 

1  fig,  28  ref. 

Descriptors:  'Agriculture,  'Reviews,  'Economic 
aspects,  'Wetlands,  Water  resources,  Planning, 
Decision  making,  Costs,  Environment. 

An  economic  framework  for  examining  the  compe- 
tition between  agriculture  and  the  environment  is 
outlined  briefly.  With  particular  reference  to  wet- 
lands, it  reviews  possible  methods  for  identifying 
and  measuring  costs,  benefits,  and  impacts,  and 
considers  their  contribution  to  resource  decisions. 
(Author's  abstract) 
W87-O8084 

COMPARATIVE  HYDROLOGICAL  BEHAV- 
IOUR OF  FORESTED  AND  CLEARED  CATCH- 
MENTS IN  SOUTHEASTERN  AUSTRALIA, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Water 

and  Land  Resources. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-08119 

EFFECT  OF  PARTIAL  AND  CLEARCUTTING 
ON  STREAMFLOW  AT  DEADHORSE  CREEK, 
COLORADO, 

Rocky  Mountain  Forest  and  Range  Experiment 

Station,  Fort  Collins,  CO. 

C.  A.  Troendle,  and  R.  M.  King. 

Journal  of  Hydrology  JHYDA7,  Vol.  90,  No.  1/2, 


HYDROLOGIC  SITE  SELECTION  FOR 
MINING     OF     DEEP     BASIN     LIGNITE    IN 

TEXAS 

Texas  Univ.  at  Austin.  Center  for  Research  in 
Water  Resources. 

R.  J.  Charbeneau,  S.  G.  Wright,  C.  D. 
Shackelford,  A.  T.  Talley,  and  H.  D.  Yeh. 
Technical    Report   No.    CRWR    198,    December 
1983.  113  p,  41  fig,  6  tab,  44  ref.  Texas  Energy  and 
Natural  Resources  Advisory  Council  Contract  No. 
IAC(82-83)0777. 

Descriptors:  'Site  selection,  'Lignite,  'Mining, 
•Texas,  Geohydrology,  Gasification,  Groundwater 
quality,  Environmental  effects,  Groundwater  re- 
charge. 

The  subject  of  this  research  is  the  hydrological  and 
geomechanical  feasibility  and  impact  of  open  pit 
mining  and  underground  coal  gasification  for  re- 
covery of  deep  basin  Texas  lignite.  Of  major  con- 
cern are  the  quantities  and  uses  of  water  from  site 
dewatering  and  depressurizing  operations,  the  sta- 
bility of  open  pit  mine  slopes  and  how  it  is  influ- 
enced by  water,  and  the  regional  hydrologic  im- 
pacts of  lignite  mining.  The  objectives  of  this  phase 
of  research  have  been  to  establish  representative 
hydrogeologic  settings  in  which  lignite  mining  in 
Texas  may  take  place,  to  develop  analytical  tools 
for  use  in  the  study  of  these  hydrogeologic  set- 
tings, and  finally  to  assess  the  potential  impact  of 
UCG  mining  of  lignite  on  the  regional  groundwat- 
er hydrology  of  each  of  the  settings.  The  first  of 
these  objectives  was  met  by  researching  the  geo- 
logic literature  and  developing  a  composite  picture 
of  the  'typical'  hydrogeologic  setting  for  lignite 
coal  in  Texas.  The  results  of  these  efforts  are 
presented  as  the  'type'  geologic  settings  presented 
in  this  report.  The  second  objective  was  met  by 
tailoring  an  existing  finite  element  groundwater 
flow  code  to  the  specific  needs  of  this  particular 
study.  Several  observations  are  relevant  to  a  dis- 
cussion of  potential  impact  of  UCG  mining  on 
regional  groundwater  hydrology.  First  of  all,  it  is 
clear  that  groundwater  flows  are  imapcted  and 
diverted  toward  the  disturbed  region  on  both  a 
regional  and  local  scale.  The  magnitude  of  this 
impact  however  is  variable  at  best  and  perhaps  still 
largely  unknown.  However,  indications  are  that 
the  impact  on  groundwater  suppliues  for  surface 
uses  may  be  considered  to  be  minimal.  The  impact 
on  areas  of  discharge  is  to  divert  flows  to  the 
cavity  and  then  on  toward  the  surface.  Slower 
flow  settings  show  reduced  impact  on  regional 
groundwater  hydrology.  These  considerations  lead 
to  the  conclusion  that  the  Jackson  geologic  setting 
in  an  area  of  groundwater   recharge  offers  the 
conditions  for  the  least  impact  on  groundwater 
hydrology  resulting  from  UCG  mining  in  Texas. 
(Lantr-PTT) 
W87-08222 


MANUAL  FOR  HIGHWAY  STORM  WATER 
PUMPING  STATIONS:  VOLUME  1. 

Lever  (William  F.)  and  Associate!,  Long  Beach, 

CA. 

For  primary  bibliographic  entry  see  Field  8C. 

W87-08248 

CULTURAL  RESOURCES  ALONG  A  MAJOR 
TRAIL  IN  THE  BIG  MARIA  MOUNTAINS, 
RIVERSIDE  COUNTY,  CALIFORNIA, 

ASM  Affiliates,  Inc.,  San  Diego,  CA. 

For  primary  bibliographic  entry  see  Field  6G. 

W87-08250 


BATTLE  OF  THE  BOG, 

D.  Thompson. 

New  Scientist  NWSCAL,  Vol.  113,  No.  1542,  p 

41-44,  January  1987.  3  fig. 

Descriptors:  Decriptors:  'Bogs,  'Peat  bogs,  'For- 
estry, Scotland,  Economic  aspects,  Spruce  trees, 
Pine  trees,  Wetlands,  Mosses,  Aquatic  plants,  Peat. 

Open,   treeless   moorlands  cover   almost  400,000 
hectares  of  the  northern  Highlands  of  Scotland. 
The  mantle  of  peat  and  sphagnum  moss  which 
blanket  this  area  supports  a  flora  and  fauna  repre- 
sentative of  arctic  tundra.  Developers,  spurred  by 
governmental  financial  incentives,  are  destroying 
more  than  50  hectares  per  week  of  this  blanket  bog 
to  plant  trees.  Technical  advances  in  plowing  and 
in  propagating  tree  seedlings,  coupled  with  tax 
incentives  and  government  grants  of  up  to  70%  of 
costs,  have  encouraged  developers  to  extend  forest 
plantations  into  regions  previously  considered  un- 
suitable. Blanket  peat  deeper  than  half  a  meter  is 
now   considered   suitable   for   growing   trees.   In 
Sutherland  and  Caithness,  this  represents  65%  of 
the  peatland,  and  state  and  private  developers  have 
already  planted  trees  on   16%  of  this.  Although 
growing  conditions  for  trees  are  marginal,  sitka 
spruce   and   lodgepole   pines   are   being   planted. 
Trees    grow    slowly    and    are    subject    to    wind 
blowover  under  these  conditions.  Forestry  oper- 
ations appear  to  be  damaging  salmon  fishing,  as 
peat  erosion  and  drainage  operations  cause  rivers 
to  silt  up.  Birds  which  nest  on  boglands  are  more 
subject  to  predation  by  crows  and  foxes  that  inhab- 
it the  new  tree  plantations.  A  drop  in  water  level 
of  only  4  or  5  cm  can  lead  to  significant  changes  in 
bog  vegetation  and  even  loss  of  certain  species. 
(McFarlane-PTT) 
W87-08256 

COPPER,  CADMIUM,  AND  NICKEL  ACCU- 
MULATION IN  CRAYFISH  POPULATIONS 
NEAR  COPPER-NICKEL  SMELTERS  AT  SUD- 
BURY, ONTARIO,  CANADA, 

Laurentian  Univ.,  Sudbury  (Ontario).  Dept.  of  Bi- 
ology. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-08269 

EFFECT  OF  URBANIZATION  ON  THE 
GROUNDWATER  OF  LIMESTONE  ISLANDS: 
AN  ANALYSIS  OF  THE  BERMUDA  CASE, 

Public  Works  Dept.,  Hamilton  (Bermuda). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-08532 

4D.  Watershed  Protection 

HIGH  TECH  APPROACH  TO  URBAN  STORM. 
WATER  MANAGEMENT, 

Austin  Dept.  of  Public   Works,  TX.  Watershec 

Management  Div. 

For  primary   bibliographic   entry   see   Field   3U 

W87-07939 


WATER  EROSION  CONTROL, 

Food  and  Agriculture  Organization  of  the  unnei 
Nations,  Rome  (Italy).  Land  and  Water  Develop, 
ment  Div. 

D.  W.  Sanders.  v,      ,  .,    i 

Climatic  Change  CLCHDX,  Vol.  9,  No.   1/2, 
187-194,  August-October  1986. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Descriptors:  'Water  erosion,  'Erosion  control, 
•Ecological  effects,  'Land  management,  'Soil 
conservation,  •Watershed  management,  •Desertifi- 
cation, 'Erosion,  Vegetation,  Vegetation  effects, 
Environmental  effects,  Agriculture,  Grazing,  Cul- 
tivated lands,  Forest  management,  Cropland,  Con- 
servation, Arid  lands,  Sheet  erosion,  Rill  erosion, 
Gully  erosion,  Cultivation,  Drainage,  Ecosystems. 

Some  techniques  to  control  water  erosion  are  ex- 
amined, based  on  the  selection  and  introduction  of 
correct  land  use.  Practices  pertaining  to  agricultur- 
al land  include  rotations,  relay  planting,  mulch 
tillage,  minimum  and  no-tillage,  suitable  cultivation 
practices,  use  of  appropriate  machinery,  and  strip 
cropping.  Practices  for  grazing  land  include  con- 
trolled grazing  rates,  rotational  grazing,  fodder 
conservation,  and  avoidance  of  concentrating  live- 
stock. Practices  for  forestry  land  include  con- 
trolled logging,  maintenance  of  ground  cover,  and 
control  of  indiscriminate  cutting.  Erosion  can  be 
controlled  in  other  land  uses  (building,  road  con- 
struction, and  recreational  sites)  through  careful 
planning  and  the  use  of  some  special  measures. 
Mechanical  erosion  control  measures  discussed  in- 
clude contour  cultivation,  contour  banks,  graded 
banks  with  waterways,  bench  terracing,  gully  head 
structures,  silt  traps,  groins  or  piers,  and  dams.  It  is 
concluded  that  the  most  important  principle  in 
controlling  water  erosion  is  to  develop  a  new, 
balanced  system  that  is  not  only  productive  but 
stable.  (Author's  abstract) 
WS7-07998 


WEAVER  BOTTOMS  TARGETED  FOR  RESTO- 
RATION, 

Upper  Mississippi  River  National  Wildlife  and  Fish 

Refuge,  Winona,  MN. 

For  primary  bibliographic  entry  see  Field  6G. 

W87-08007 


5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


EVALUATION  OF  A  TANGENTIAL-FLOW 
MULTIPLE-FILTER  TECHNIQUE  FOR  DE- 
TECTION OF  GIARDIA  LAMBLIA  CYSTS  IN 
WATER, 

British    Columbia   Univ.,    Vancouver.    Provincial 

Labs. 

J.  L.  Isaac-Renton,  C.  P.  J.  Fung,  and  A.  Lochan. 

Applied      and      Environmental      Microbiology 

AEMIDF,  Vol.  52,  No.  2,  p  400-402,  August  1986. 

1  fig,  1  tab,  7  ref. 

Descriptors:  'Giardia,  •Filtration,  *Water  analysis, 
•Drinking  water,  Water  sampling,  Parasites, 
Aquatic  animals,  Protozoa,  Sampling,  Sample 
preparation,  Feces,  Diseases,  Human  diseases, 
Public  health,  Performance  evaluation. 

The  Millipore  Pellicon  cassette  system  was  evalu- 
ated as  a  method  of  concentrating  water  for  detect- 
ing the  infective  cyst  state  of  Giardia  lamblia  in 
drinking  water.  This  system  consists  of  a  high- 
volume  cell  (filter  holder)  which  manifolds  incom- 
ing fluids,  distributing  them  in  tangential-flow 
paths  across  parallel  layers  of  membrane.  Cysts 
were  obtained  from  infected  human  feces  and  har- 
vested using  a  sucrose  gradient.  The  overall  recov- 
ery of  inoculated  cysts  using  the  cassette  system 
was  31%.  Recovery  rates  of  the  most  widely-used 
current  procedure  (EPA  method),  using  a  wound- 
orlon  system  of  through-filtration,  were  found  to 
be  about  5  to  15%.  The  use  of  tangential-flow 
filtration  is  recommended  as  the  more  sensitive 
method  of  sample  concentration  and  cyst  recov- 
ery. (Author's  abstract) 
W87-07601 


INVESTIGATION     OF     A     CHEMILUMINES- 
CENT  SYSTEM  FOR  THE  DETERMINATION 
OF  AMMONIA  BY  FLOW-INJECTION  ANAL- 
YSIS, 
Michigan   State   Univ.,    East   Lansing.    Dept.   of 


Chemistry. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-07619 


CAN  GRAIN  ABSORB  VOLATILE  PHENOLS 

FROM    IRRIGATING    WATER:   THIN-LAYER 

CHROMATOGRAPHY  OF  STEAM-VOLATILE 

PHENOLS  IN  THE  WASTE  WATER  OF  THE 

PETROLEUM  INDUSTRY  AND  THE  GRAIN 

IRRIGATED  BY  IT, 

Agricultural    Biology    Research    Inst.,    Beijing 

(China). 

D.  Liu,  H.  Bao,  and  F.  Wei. 

Analytical  Letters  ANALBP,  Vol.  20,  No.  2,  p 

235-257,  February  1987.  6  fig,  4  tab,  5  ref. 

Descriptors:  'Impaired  water  use,  •Analytical 
methods,  •Thin  layer  chromatography,  •Phenols, 
•Industrial  wastewater,  *Path  of  pollutants, 
•Grain,  *Rice,  Irrigation,  Wastewater,  Organic 
compounds,  Petroleum  industry,  Chromatography. 

A  simple  TLC  separation  and  semi-quantitative 
visual  determination  method  was  used  to  analyze 
the  volatile  phenols  in  the  wastewater  of  the  petro- 
leum industry  and  the  grain  irrigated  by  the 
wastewater.  The  phenol  in  the  rice  irrigated  by  the 
water  that  contained  phenol  for  artificial  prepara- 
tion was  also  studied.  A  preliminary  conclusion 
was  obtained,  that  the  grain  could  absorb  volatile 
phenols  from  irrigation  water.  (Author's  abstract) 
W87-07620 


SPECIATION  OF  MANGANESE  IN  FRESH 
WATER  - 1:  USE  OF  EPR  STUDIES, 

Queensland  Univ.,  Brisbane  (Australia).  Dept.  of 

Chemistry. 

B.  Chiswell,  and  M.  B.  Mokhtar. 

Talanta  TLNTA2,   Vol.   34,   No.   3,  p   307-311, 

March  1987.  2  fig,  6  tab,  16  ref. 

Descriptors:  'Electron  paramagnetic  resonance 
spectrometry,  *Analytical  methods,  'Manganese, 
Speciation,  Ions,  Natural  waters,  Comparison  stud- 
ies, Spectral  analysis,  Complexation,  Humic  acids, 
Metals. 

The  process  of  standardization  of  the  use  of  elec- 
tron paramagnetic  resonance  (EPR)  spectrometry 
in  the  determination  of  Mn(II)  species  in  aqueous 
solution  by  comparison  with  atomic  absorption 
spectrometry  (AAS)  is  discussed.  It  is  shown  that 
EPR  signals  obtained  from  standardized  aqueous 
solutions  of  manganese  (II)  perchlorate  and  nitrate 
in  the  concentration  range  of  0.05-2  mg/1.  do  not 
vary  significantly  over  the  pH  range  2.1-7.0.  Study 
of  the  effect  (on  the  manganese  EPR  signals)  of  the 
addition  of  inorganic  ions  commonly  found  in  sig- 
nificant concentrations  in  natural  waters,  viz.  chlo- 
ride, sulfate  and  bicarbonate,  has  shown  that  such 
ions,  at  the  levels  reported  to  occur  in  surface  fresh 
waters,  will  not  complex  manganese(II);  however, 
evidence  is  obtained  that  humic  acid/manganese 
complexes  could  be  present  in  such  waters.  The 
EPR  signals  are  not  affected  by  ionic  strengths  of 
the  levels  found  in  fresh  waters.  (Author's  abstract) 
W87-07625 


EXTRACTION     AND     PRECONCENTRATION 
OF    SELENIUM     FROM     AQUEOUS    SOLU- 
TIONS    AND     ITS     DETERMINATION     IN 
WATER  AND  HAIR  SAMPLES  BY  ATOMIC- 
ABSORPTION  SPECTROPHOTOMETRY, 
King   Abdulaziz   Univ.,   Jeddah   (Saudi   Arabia). 
Dept.  of  Chemical  Engineering. 
M.  Ejaz,  and  M.  A.  Qureshi. 
Talanta  TLNTA2,   Vol.    34,   No.   3,   p   337-340, 
March  1987.  3  fig,  2  tab,  18  ref 

Descriptors:  'Analytical  methods,  'Sample  prepa- 
ration, 'Extraction,  'Preconcentration,  'Selenium, 
•Atomic  absorption  spectrophotometry,  Spectral 
analysis,  Solutions,  Organic  solvents,  Performance 
evaluation. 

Several  organic  solvents,  including  benzene, 
xylene,  toluene,  nitrobenzene,  chloroform,  carbon 
tetrachloride,  chlorobenzene  and  high  molecular- 
weight  pyridines  such  as  4-(5-nonyl)pyridine,  2- 
hexylpyridine  and  benzylpyridine  were  investigat- 
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ed  as  components  of  systems  for  the  extraction  and 
preconcentration  of  selenium  from  nitric  acid  solu- 
tions containing  iodide.  The  results  are  discussed  in 
terms  of  choice  of  reagents  and  the  acid  and  iodide 
concentrations,  and  of  several  other  parameters 
affecting  the  extraction.  The  utility  of  the  method 
for  separation  of  selenium  from  aqueous  solution 
was  evaluated.  The  method  was  used  for  precon- 
centration of  trace  levels  of  selenium  from  water 
and  hair  samples  for  determination  by  atomic-ab- 
sorption spectrophotometry.  (Author's  abstract) 
W87-07626 


DEVELOPMENT     AND     EVALUATION     OF 
CLOUD  WATER  COLLECTIONS, 

Nevada  Univ.  System,  Reno.  Atmospheric  Sci- 
ences Center. 

For  primary  bibliographic  entry  see  Field  7B. 
W87-07653 


HYDROCARBONS  IN  SOUTHERN  CALIFOR- 
NIA MUNICIPAL  WASTES  AND  THEIR 
INPUT  TO  COASTAL  WATERS, 

Massachusetts  Univ.  at  Boston.  Environmental  Sci- 
ence Program. 

R.  P.  Eganhouse,  and,  I.  R.  Kaplan,  and  D.  L. 
Blumfield. 

IN:  Wastes  in  the  Ocean,  Volume  6:  Nearshore 
Waste  Disposal,  John  Wiley  and  Sons,  New  York, 
New  York.  1985.  p  159-186,  8  fig,  6  tab,  58  ref. 
Bureau  of  Land  Management  Contract  EY-76-3- 
03-0034. 

Descriptors:  *Pollutant  identification,  *Coastal 
waters,  *Waste  disposal,  *Municipal  wastes,  'Hy- 
drocarbons, 'Water  pollution  sources,  'California, 
'Path  of  pollutants,  Ocean  dumping,  Gas  chroma- 
tography, Mass  spectrometry,  Municipal 
wastewater. 

Hydrocarbons  isolated  from  the  municipal  wastes 
of  southern  California  were  measured  gravimetri- 
cally  and  analyzed  by  high-resolution  gas  chroma- 
tography and  gas  chromatography-mass  spectrom- 
etry. Mean  total  hydrocarbon  contents  of  those 
effluents  receiving  mostly  primary  treatment 
ranged  from  6.1  to  16.3  mg/L,  whereas  in  sludge 
the  concentrtions  were  approximately  340  mg/L. 
Most  of  the  hydrocarbons  (56-77%)  were  not  re- 
solvable by  high-resolution  gas  chromatography. 
Those  that  were  consisted  mainly  of  homologous 
series  such  as  the  normal,  iso-,  and  acyclic  isopre- 
noid  alkanes;  alkylcyclohexanes;  substituted  ben- 
zenes; polycyclic  aromatics  and  terpenoids.  The 
virtual  absence  in  effluents  of  17  alpha(H),  18 
alpha(H),  21beta(H)-28,  30-bisnorhopane,  a  specific 
marker  of  California  oils,  indicates  that  nonlocal 
sources  are  the  dominant  contributors  of  petroleum 
to  the  wastewaters.  Long-chain  linear  alkylben- 
zenes,  similar  in  homolog  and  isomer  distribution 
to  the  linear  alkylbenzene  sulfonate  (LAS)-type 
surfactants  commonly  used  in  commercial  deter- 
gents, were  also  found.  The  preservation  of  these 
synthetic  compounds  in  sediments  deposited  near 
one  of  the  major  sewage  outfall  systems  suggests 
their  potential  use  as  molecular  tracers  of  domestic 
wastes.  The  estimated  mass  emission  rate  of  hydro- 
carbons from  southern  California's  treatment 
plants  to  the  ocean  is  175,000  tons/yr,  or  4.9  g/ 
capita/day.  This  is  approximately  double  the  input 
rate  due  to  surface  runoff  in  this  region  and  repre- 
sents nearly  6%  of  the  currently  accepted  estimate 
for  the  global  input  of  municipal  wastewater-borne 
petroleum.  (Author's  abstract) 
W87-07736 


METALS  IN  INTERSTITIAL  WATERS  OF  THE 
NEW  YORK  BIGHT  DREDGED-MATERIAL 
DEPOSIT, 

Dynamics  Solutions  Corp.,  Pasadena,  CA. 

M.  G.  Heaton,  and  R.  Dayal. 

IN:  Wastes  in  the  Ocean,  Volume  6:  Nearshore 

Waste  Disposal,  John  Wiley  and  Sons,  New  York, 

New  York.  1985.  p  235-249,  2  fig,  4  tab,  26  ref. 

Descriptors:  'Coastal  waters,  'Pollutant  identifica- 
tion, 'Heavy  metals,  'Interstitial  water,  'New 
York  Bight,  'Waste  disposal,  'Path  of  pollutants, 
Dredging,  Iron,  Manganese,  Zinc,  Copper,  Cadmi- 
um, Mercury. 
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As  part  of  a  geochemical  and  sedimentological 
study  of  the  New  York  Bight  dredged-material 
deposit,  interstitial  waters  were  extracted  from  de- 
posit sediment  cores  and  examined  for  dissolved 
Fe,  Mn,  Zn,  Cu,  Cd,  and  Hg.  Pore  water  data 
indicated  a  sediment-derived  diffusive  flux  of  dis- 
solved Fe  and  Mn  to  overlying  water.  The  estimat- 
ed Fe  and  Mn  fluxes  were  highly  variable,  depend- 
ing upon  station  location  and  the  interstitial  metal. 
The  Fe  flux  varied  from  0.62  to  3.8  g/sq  m/yr, 
whereas  the  Mn  flux  ranged  from  0.030  to  0.29 
gm/sq  m/yr;  these  fluxes  were  two  to  three  orders 
of  magnitude  lower  than  the  input  of  Fe  and  Mn 
associated  with  dredged-material  dumping.  Zinc 
was  present  in  interstitial  waters  at  concentrations 
comparable  to  those  measured  previously  in 
bottom  waters  near  the  dredged-material  dumpsite; 
diffusive  flux  of  this  metal  will  vary  in  direction 
and  magnitude  as  a  function  of  location  and 
bottom-water  concentration.  Other  metals  such  as 
Cu,  Cd,  and  Hg  were  present  at  extremely  low 
concentrations  in  the  pore  waters,  indicating  that 
their  diffusive  flux  is  negligible.  (See  also  W87- 
07729)  (Author's  abstract) 
W87-07739 


ORGANIC    POLLUTANTS    IN    NEW    YORK 
BIGHT  SUSPENDED  PARTICULATES, 

Battelle   New    England    Marine    Research    Lab., 

Duxbury,  MA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07740 


BACTERIOLOGICAL  CONTROL  OF  DISTRIB- 
UTED WATER  (  LE  CONTROLE  BACTERIO- 
LOGIQUE  DES  EAUX  DE  DISTRIBUTION), 

For  primary  bibliographic  entry  see  Field  5F. 

W87-07789 


IDENTIFICATION  OF  NOVEL  WIDELY  DIS- 
TRIBUTED SEDIMENTARY  ACYCLIC  SES- 
TERTERPENOIDS, 

Plymouth  Polytechnic  (England).  Dept.  of  Envi- 
ronmental Sciences. 
J.  N.  Robson,  and  S.  J.  Rowland. 
Nature  NATUAS,  Vol.  324,  No.  6097,  p  561-563, 
December  1986.  3  fig,  1  tab,  29  ref. 

Descriptors:  'Tracers,  *Sesterterpenoids,  'Sedi- 
ments, Bacteria,  Indicators,  Geothermal  stress,  Hy- 
drocarbons, Saline  water. 

Isoprenoids,  the  general  class  of  natural  products 
biosynthesized  from  isoprene  units,  are  abundant  in 
nature.  Many  isoprenoids  are  also  found  in  sedi- 
ments, sedimentary  rocks  and  crude  oils  where 
they  have  proved  useful  as  chemical  fossils  of 
biological  activity  and  as  indicators  of  geothermal 
stress.  However,  acyclic  isoprenoids  with  25 
carbon  atoms  -  so  called  sesterterpenoids  -  have 
been  reported  only  rarely  in  the  biosphere  and  the 
geosphere.  Indeed,  the  only  acyclic  sesterterpen- 
oids of  confirmed  structure  reported  in  sediments 
are  pentamethyleicosane  structural  isomers.  For 
example,  2,6,10,14,18  -  pentamethyleicosane  has 
been  proposed  as  a  marker  for  halophilic  bacteria 
and  the  2,6,10,15, 19-isomer  as  an  indicator  of  meth- 
anogens.  The  authors  have  identified  a  group  of 
novel  sesterterpenoids  that  are  major  components 
of  the  hydrocarbons  of  recent  fresh  water,  marine 
and  hypersaline  parts  of  the  globe.  Because  they 
have  unusual  structures,  these  sesterterpenes  show 
promise  as  a  new  class  of  biological  marker  com- 
pounds. (Author's  abstract) 
W87-07801 


MICROBIOLOGICAL  QUALITY  OF  BOTTLED 
WATER  SOLD  IN  CANADA, 

Helath   and   Welfare  Canada,   Ottawa   (Ontario). 

Food  Directorate. 

For   primary   bibliographic  entry   see   Field    5G. 

W87-07818 


CONTINUOUS-FLOW  REAL-TIME  AND 
FLOW  INJECTION  DETERMINATION  OF 
RAINWATER  PH  WITH  A  POLYVINYL 
CHLORIDEI-BASED  TUBULAR  MEMBRANE 
ELECTRODE, 


University  of  Central  Florida,  Orlando.  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-07824 


EXTRACTION  OF  ORGANIC  CONTAMI- 
NANTS IN  AQUEOUS  SOLUTIONS  BY  PER- 
VAPORATION, 

California  Univ.,  Los  Angeles.  Dept.  of  Chemical, 

Nuclear,  and  Thermal  Engineering. 

For  primary  bibliographic   entry   see   Field   5D. 

W87-07857 


COLOR  ENHANCES  ACCURACY  OF  CONTIN- 
UOUS WASTEWATER  ANALYSES, 

For  primary  bibliographic  entry  see  Field  7B. 
W87-07923 


DIOXIN  TESTING  IN  KILL  VAN  KULL, 

M.  Kraut. 

Public  Works  PUWOAH,  Vol.  117,  No.  12,  p  42- 

43,  December  1986. 

Descriptors:  *Dioxins,  *Water  analysis,  'Chemical 
analysis,  "Kill  van  Kull,  New  Jersey,  *Dredging, 
♦Bottom  sampling,  'Contamination,  Sampling, 
Assay,  Bioassay,  Bioaccumulation,  Water  pollution 
effects,  Waste  disposal. 

Channels  in  the  Kill  van  Kull  and  Newark  Bay,  NJ 
are  undergoing  tests  to  determine  if  dioxins  are 
present  in  their  sediments.  The  tests  are  sponsored 
by  the  Corps  of  Engineers  along  with  the  Port 
Authority  of  New  York  and  New  Jersey,  since  the 
Corps  has  plans  to  dredge  the  channels.  Core 
samples  were  taken  in  September,  1986  from  a  45- 
ft  survey  vessel.  If  dioxin  concentrations  are  found 
to  be  above  the  critical  level  of  1  ppb,  bioassay  and 
bioaccumulation  tests  will  be  performed  to  deter- 
mine the  likely  effects  of  the  toxin  on  aquatic  life 
through  all  levels  of  the  food  chain.  The  planned 
dredging  calls  for  increasing  the  channel  depths 
from  an  average  of  35  ft  to  40  ft,  and  eventually  to 
44  ft  in  order  to  accommodate  modern  container 
ships.  The  project  is  expected  to  cost  $330  million. 
(Doria-PTT) 
W87-07941 


CHROMATOGRAPHIC  DETERMINATION  OF 
SOME  TRACE  ORGANIC  IMPURITIES  IN 
NATURAL  AND  WASTE  WATERS  WITH  PRE- 
LIMINARY ADSORPTION  TRAPPING, 

Ministerstvo       Khimicheskoi       Promyshlennosti 

SSSR,  Moscow. 

N.  N.  Senin,  Y.  S.  Filippov,  N.  F.  Tolikina,  G.  A. 

Smol'yaninov,  and  S.  A.  Volkov. 

Journal  of  Chromatography  JOCRAM,  Vol.  364, 

p  315-321,  September  1986.  2  fig,  5  tab,  11  ref. 

Descriptors:  'Analytical  methods,  *Gas  chroma- 
tography, 'Trace  levels,  'Organic  compounds, 
'Contaminants,  'Adsorption,  'Chemical  analysis, 
•Water  analysis,  'Wastewater  analysis,  'Pollutant 
identification,  Trapping,  Wastewater,  Industrial 
wastewater,  Gas  chromatography,  Enrichment, 
Particle  size,  Polymers,  Herbicides,  Monuron, 
Diuron,  Monitoring,  Water  pollution,  Contamina- 
tion, Pesticides,  Urea  pesticides. 

A  technique  is  presented  for  the  determination  of 
trace  amounts  of  butyl  acetate  in  industrial  ef- 
fluents based  on  preliminary  adsorption  trapping 
on  grade  TSVK-lla  zeolite,  and  gas  chromatogra- 
phic separation  on  columns  packed  with  DC-550 
and  Carbowax  1500.  The  degree  of  extraction  and 
enrichment  were  determined.  The  degree  of  butyl 
acetate  extraction  was  studied  as  a  function  of  the 
mass  of  zeolite  and  its  particle  dimensions,  and 
these  characteristics  were  compared  with  the  data 
obtained  under  similar  conditions  on  the  polymeric 
sorbents  Chromosorb  102  and  Polysorb  I.  To  de- 
termine herbicides  based  on  substituted  phenylur- 
eas  (e.g.,  monuron,  diuron)  in  natural  water,  high- 
performance  liquid  chromatography  was  used  in 
combination  with  trapping  on  Chromosorb  102. 
The  sorbate  was  analyzed  on  a  Partisil  ODS 
column  using  water-acetonitrile  as  the  mobile 
phase  and  a  254-nm  UV  detector.  The  trapping 
increases  detection  sensitivity  to  0.0001  mg/1.  (Au- 
thor's abstract) 


W87-07958 

TRACE  ANALYSIS  OF  SOME  CHLORINATED 
HYDROCARBONS  IN  WATERS  BY  GAS- 
LIQUID  CHROMATOGRAPHY, 

Akademie  der  Wissenschaften  der  DDR,  Leipzig. 

Forschungsstelle  fuer  Chemische  Toxikologie. 

M.  Mohnke,  K.-H  Rohde,  L.  Brugmann,  and  P. 

Franz. 

Journal  of  Chromatography  JOCRAM,  Vol.  364, 

p  323-337,  September  1986.  4  fig,  6  tab,  17  ref. 

Descriptors:  'Analytical  methods,  'Trace  levels, 
'Chemical  analysis,  'Water  analysis,  'Pollutant 
identification,  'Gas  liquid  chromatography, 
•Chlorinated  hydrocarbons,  Chromatography,  Hy- 
drocarbons, Polychlorinated  biphenyls,  DDT, 
Sampling,  Sulfuric  acid,  Electron  capture  gas 
chromatography,  Environment,  Aquatic  environ- 
ment, Water  pollution,  Sample  preparation,  Sea- 
water. 

A  composite  analytical  procedure  is  proposed  for 
the  determination  of  some  chlorinated  hydrocar- 
bons in  natural  waters  in  the  low  ppt  range.  Com- 
pounds studied  include  PCBs,  hexachlorobenzene, 
DDT  metabolites,  and  four  hexachlorocyclohex- 
ane  isomers.  The  procedure  includes  sampling  by 
23.5-1  balloons  to  a  depth  of  1,500  m  and  by  a 
microlayer  screen  sampler;  extraction  by  turbo- 
stirring  directly  in  the  sampler  with  n-hexane; 
clean  up  with  sulfuric  acid;  and  instrumental  detec- 
tion by  packed  column  gas  chromatography  with 
electron-capture  detection.  The  procedure  proved 
to  be  accurate,  precise,  and  simple.  Values  ob- 
tained from  four  expeditions  between  1980  and 
1984  using  the  method  yielded  results  comparable 
with  those  received  from  glass  capillary  column 
gas  chromatography,  and  are  of  sufficient  quality 
for  use  in  baseline  studies  in  the  Baltic  Sea  and 
adjacent  areas.  (Author's  abstract) 
W87-07959 


GAS  CHROMATOGRAPHIC  DETERMLNA- 
TION  OF  ORGANIC  COMPONENTS  IN  EF- 
FLUENTS FROM  MILLS  FOR  PROCESSING 
WASTE  PAPER, 

Ukrainskii  Nauchno-Issledovatel'skii  Inst.  Tselliu- 
loznoii  Bumazhno  Promyshlennosti,  Kiev  (USSR). 
O.  I.  Kalchenko,  V.  O.  Volovenko,  K.  I. 
Sakodynskii,  and  V.  P.  Svitelskii. 
Journal  of  Chromatography  JOCRAM,  Vol.  364, 
p  339-344,  September   1986.  2  fig,   3  tab,  4  ref. 

Descriptors:  'Effluents,  'Analytical  methods, 
'Sample  preparation,  'Gas  chromatography,  'Or- 
ganic compounds,  'Industrial  wastewater,  'Pulp 
and  paper  industry,  'Pollutant  identification, 
'Wastewater  analysis,  Chromatography, 

Wastewater,  Chemical  analysis,  Fatty  acids, 
Esters,  Phenols,  Alcohols,  Contamination,  Reten- 
tion time,  Reagents. 

Organic  components  in  effluents  from  mills  for 
processing  waste  paper  were  studied  by  gas  chro- 
matography before  and  after  treatment.  Fatty 
acids,  esters,  phenols,  and  alcohols  were  deter- 
mined at  concentrations  from  0.01  to  0.5  mg/1. 
Compounds  were  identified  on  the  basis  of  reten- 
tion time  and  by  reference  spots.  It  is  concluded 
that  the  generally  accepted  method  of  using 
diethyl  ether  for  separating  the  neutral  fraction  of 
the  organic  substances  is  unsatisfactory,  because 
the  ether  extracts  contain  considerable  amounts  of 
compounds  that  interfere  with  detection.  Use  of  n- 
hexane  for  separating  the  neutral  fraction  promotes 
the  selective  extraction  of  non-polar  substances 
under  mild  conditions;  moreover,  the  number  of 
operations  in  the  extraction  prior  to  chromatogra- 
phic analysis  is  reduced  and  losses  during  concen- 
tration are  decreased,  while  the  amount  of  infor- 
mation provided  by  the  chromatograms  is  in- 
creased. The  neutral  fraction  of  board  mill  effluent 
was  found  to  be  mainly  represented  by  ethers  of 
aliphatic  and  hydroxy  acids.  (Author's  abstract) 
W87-07960 


SULPHATE  IN  BOG  WATERS:  A  COMPARI- 
SON OF  ION  CHROMATOGRAPHY  WITH 
MACKERETH'S   CATION-EXCHANGE  TECH- 
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MQUE  AND  A  REVISION  OF  EARLIER 
VIEWS  ON  CAUSE  OF  BOG  ACIDITY, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Ecology 

and  Behavioral  Biology. 

E.  Gorham,  and  N.  E.  Detenbeck. 

Journal  of  Ecology  JECOAB,  Vol.  74,  No.  3,  p 

899-903,  September  1986.  1  fig,  1  tab,  20  ref. 

Descriptors:  'Analytical  methods,  'Sulfates, 
•Bogs,  'Chromatography,  'Cation  exchange, 
'Acidity,  Colorimetry,  Organic  matter,  Organic 
compounds,  Humic  acids,  Wetlands,  Ion  exchange, 
Chemical  properties,  Color,  Optical  properties, 
Dissolved  solids,  Chemical  interference,  Anions, 
Sulfuric  acid,  Chemistry,  Peat  bogs,  Ions,  Sulfur, 
Sulfur  compounds,  Comparison  studies. 

Sulfate  was  measured  by  ion  chromatography  and 
by  Mackereth's  cation  exchange  technique  in  bog 
waters  of  variable  color  and  dissolved  organic 
matter.  Mackereth's  technique  measures  sulfate  ti- 
trimetrically  (to  pH  4.5)  or  conductimetrically  in 
the  form  of  strong  sulfuric  acid  after  the  passage  of 
the  water  sample  through  a  single  cation-exchange 
column  loaded  at  the  top  with  silver  ions  (to 
remove  chloride)  and  at  the  bottom  with  hydrogen 
ions.  (The  technique  measures  the  sum  of  sulfate 
plus  nitrate;  the  nitrate  must  be  analyzed  separately 
and  subtracted.)  Mackereth's  technique  yielded 
considerably  higher  concentrations,  and  the  differ- 
ence in  concentration  between  the  two  techniques 
was  found  to  correlate  strongly  with  sample  color. 
It  is  concluded  that  colored  organic  ions  are  meas- 
ured along  with  sulfate  by  Mackereth's  technique, 
and  that  inferences  made  earlier  by  Gorham  con- 
cerning sulfuric  acid  as  a  major  cause  of  acidity  in 
pristine  bogs  are  invalid.  (Author's  abstract) 
W87-07965 


ACETYLENE  REDUCTION  RATE  AS  A  PHYSI- 
OLOGICAL INDICATOR  OF  THE  RESPONSE 
OF  FIELD-GROWN  SOYBEANS  TO  SIMULAT- 
ED ACID  RAIN  AND  AMBIENT  GASEOUS 
POLLUTANTS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-O7980 


HEAVY    METAL    TRACE    DETERMINATION 

WITH  A  COMPACT  THERMAL  IONIZATION 

QUADRUPOLE       MASS       SPECTROMETER. 

PART  I.  ANALYSIS  OF  SEWAGE  SLUDGES, 

SOILS      AND      ANALOGOUS      MATERIALS 

(SCHWERMETALL-SPURENBESTIMMUNG 

MIT    EINEM    KOMPAKTEN    THERMIONEN- 

QLADRUPOL-MASSENSPEKTROMETER 

TEIL  1.  ANALYSE  VON  KLARSCHLAMMEN, 

BODEN     UND     VERWANDTEN     MATERIA- 

LIEN), 

Regensburg  Univ.  (Germany,  F.R.).  Inst,  fuer  An- 

organische  Chemie. 

A.  Gotz,  and  K.  G.  Heumann. 

Fresenius'    Zeitschrift    fuer    Analytische    Chemie 

ZACFAU,  Vol.  325,  No.   1,  p  24-31,  September 

1986.  2  fig,  4  tab,  27  ref. 

Descriptors:  'Analytical  methods,  'Measuring  in- 
struments, 'Heavy  metals,  'Trace  metals,  'Pollut- 
ant identification,  'Mass  spectrometry,  'Ionization, 
'Soil  analysis,  'Sludge,  'Chemical  analysis,  Lead, 
Cadmium,  Thallium,  Copper,  Zinc,  Sediments, 
Phosphates,  Rocks,  Electrolysis,  Ion  exchange, 
Chromatography,  Detection  limits. 

An  analytical  method  is  described  for  trace  deter- 
minations of  Pb,  Cd,  Tl,  Cu,  and  Zn  with  isotope 
dilution  mass  spectrometry  using  a  compact  ther- 
mal ionization  quadrupole  instrument  for  measur- 
ing the  isotope  ratios.  The  method  was  used  to 
analyze  sewage  sludges,  soils,  a  sediment,  a  phos- 
phate rock,  and  a  city  waste  incineration  ash.  For 
standard  reference  materials,  the  results  deter- 
mined with  the  described  isotope  dilution  tech- 
nique and  the  quadrupole  mass  spectrometer  agree 
well  with  the  certified  values.  A  comparison  of 
results  obtained  with  a  magnetic  sector  field  instru- 
ment with  the  results  of  the  quadrupole  mass  spec- 
trometer shows  identical  values  within  the  limits  of 
error.  Therefore,  the  availability  of  the  quadrupole 
thermal  ionization  mass  spectrometer,  which  is  a 


cost-efficient  solution  and  an  easy-to-handle  instru- 
ment, establishes  a  stronger  basis  for  the  applica- 
tion of  the  isotope  dilution  technique.  The  detec- 
tion limits  for  the  described  method  are:  3  ng/g 
(electrolytic  deposition)  and  13  ng/g  (chromato- 
graphic separation)  for  Pb,  2  ng/g  for  Cu,  6  ng/g 
for  Cd  and  Tl,  and  27  ng/g  for  Zn.  These  detec- 
tion limits  enable  the  analysis  of  all  environmental 
samples  of  the  described  type  with  respect  to  the 
heavy  metals  mentioned.  (Doria-PTT) 
W87-07984 


STABILITY  SPECTRA  FOR  THE  DESCRIP- 
TION OF  COPPER-HUMIC  COMPLEXES:  A 
FLUORESCENCE  QUENCH  STUDY, 

Technische  Univ.,  Munich  (Germany,  F.R.).  Inst, 
fuer  Wasserchemie  und  Chemische  Balneologie. 
F.  H.  Frimmel,  and  W.  Hopp. 
Fresenius'  Zeitschrift  fuer  Analytische  Chemie 
ZACFAU,  Vol.  325,  No.  1,  p  68-72,  September 
1986.  5  fig,  3  tab,  35  ref.  Deutsche  Forschungsge- 
meinschaft  Bonn-Bad  Godesberg  Grant  Fr  536-5. 

Descriptors:  'Stability  analysis,  'Spectral  analysis, 
'Copper,  'Humic  acids,  'Fluorescence,  'Pollutant 
identification,  'Chemical  analysis,  Heavy  metals, 
Ions,  Cations,  Metals,  Metal  complexes,  Equilibri- 


Complexation  of  heavy  metals  by  aquatic  humic 
substances  (HUS)  is  important  for  understanding 
natural  water  systems.  The  principle  of  quenching 
of  HUS  fluorescence  by  paramagnetic  metal  ions 
was  applied  to  their  titration  with  copper  (II) 
under  defined  reaction  conditions  (pH  6.8).  Condi- 
tional stability  constants  (K')  were  determined  for 
the  assumption  of  1:1  complex  formation.  Stability 
spectra  were  introduced  to  show  the  influence  of 
the  ligand-to-metal  ratio  of  K'.  K'  for  copper  com- 
plexes of  isolated  HUS  ranged  from  2,000,000  to 
100,000.  This  is  in  good  agreement  with  other 
published  data  and  results  from  other  experimental 
methods.  The  fluorescence  quench  method  can  be 
extended  for  all  paramagnetic  metal  ions  and  for 
competing  diamagnetic  ions  and  ligands.  The  con- 
centration range  covers  the  concentrations  found 
in  natural  aquatic  systems,  making  environmental 
interpretations  possible.  (Author's  abstract) 
W87-07985 


EFFECT  OF  WATER  ACTIVITY  ON  LEGION- 
ELLA SPP.  GROWTH  AND  SURVIVAL, 

California  Univ.,  Berkeley.  Sanitary  Engineering 

Research  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
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COMPARATIVE  STUDY  OF  DIFFERENT 
METHODS  FOR  DETECTION  AND  ENU- 
MERATION OF  SALMONELLA  SPP.  IN  NAT- 
URAL WATERS, 

Malaga  Univ.  (Spain).  Dept.  of  Microbiology. 
M.  A.  Morinigo,  J.  J.  Borrego,  and  P.  Romero. 
Journal  of  Applied  Bacteriology  JABAA4,  Vol. 
61,  No.  2,  p  169-176,  August  1986.  2  fig,  3  tab,  38 
ref. 

Descriptors:  'Analytical  methods,  'Microbiologi- 
cal studies,  'Water  analysis,  'Salmonella,  'Cultur- 
ing  techniques,  Pollutant  identification,  Biological 
analysis,  Bacteria,  Aquatic  bacteria,  Pathogenic 
bacteria,  Culture  media,  Growth  media,  Water  pol- 
lution, Public  health,  Isolation,  Antibiotics. 

Soil  enrichment  media  for  detecting  salmonellas 
from  polluted  freshwater  were  compared.  The 
Most  Probable  Number  enumeration  technique 
was  used,  directly  adding  filtered  water  to  buffered 
peptone  water  as  the  pre-enrichment  medium. 
Media  tested  include  Rappaport-Vasiliadis/43 
(RV/43),  NR10/43  of  Alcaide  et  al.,  RV/43  sup- 
plemented with  several  different  concentrations  of 
novobiocin,  selenite  broth,  and  selenite  F  broth, 
the  last  two  under  different  incubation  conditions. 
The  highest  average  percentage  of  salmonellas  re- 
covered (86.66%  of  samples  examined)  was  ob- 
tained with  RV/43  and  RV/43  supplemented  with 
10  micrograms/ml  of  sodium  novobiocin.  Recov- 
ery was  poorest  (<  10%)  with  selenite  cystine  and 
selenite  F  media  at  36  C;  percent  recovery  was 


increased  by  incubation  at  43  C  alone,  or  by  addi- 
tion of  novobiocin  (maximum  50%).  It  is  conclud- 
ed that  the  best  medium  for  enumerating  salmonel- 
las in  samples  from  moderately  contaminated  natu- 
ral waters  was  the  NR10(10)/43  broth,  because  it 
recovered  concentrations  of  salmonellas  equal  to 
or  higher  than  RV/43,  and  because  an  increase  in 
the  antibiotic  concentration  decreased  the  number 
of  competitive  organisms  without  apparently  af- 
fecting the  growth  of  salmonellas.  (Doria-PTT) 
W87-07990 


METHOD  FOR  DETERMINING  CONCENTRA- 
TIONS OF  220RN  IN  THE  FIELD, 

Tokyo    Metropolitan    Univ.    (Japan).    Dept.    of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  7B. 
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REVIEW  AND  TRENDS  IN  THE  ANALYSIS 
FOR  PCDD/PCDF, 

Dow  Chemical  Co.,  Midland,  MI.  Analytical  Labs. 

W.  B.  Crummett,  L.  L.  Lamparski,  and  T.  J. 

Nestrick. 

Toxicological     and      Environmental      Chemistry 

TXECBP,  Vol.  12,  No.  1/2,  p  111-135,  1986.  20 

tab,  94  ref. 

Descriptors:  'Reviews,  'Analytical  methods, 
'Chemical  analysis,  'Pollutant  identification, 
'Chlorinated  dioxins,  'Chlorinated  furans,  'Detec- 
tion limits,  Technology,  Environmental  quality, 
Radiochemical  analysis,  Chromatography,  Sam- 
pling, Sample  preparation,  Performance  evalua- 
tion, Spectrometers,  Mass  spectrometry,  Tissue 
analysis,  Fish,  Milk,  Particulate  matter,  Water 
analysis,  Food. 

Analytical  processes  for  the  detection  and  meas- 
urement of  chlorinated  dioxins  in  environmental 
samples  are  reviewed.  Detection  limits  for  environ- 
mental 2,3,7,8-TCDD  have  gone  from  parts  per 
billion  in  1970  to  parts  per  quadrillion  in  1983.  The 
detection  limit  for  the  compound  in  products  has 
gone  from  1  ppm  to  1  ppb.  Specificity  has  im- 
proved from  20  isomers  being  included  in  the 
chromatographic  peak  used  to  measure  the  com- 
pound in  1966  to  only  one  isomer  in  1979.  The 
choice  of  method  depends  on  the  matrix  to  be 
analyzed  and  the  sensitivity,  specificity,  and  degree 
of  certainty  required  in  the  data.  The  importance 
of  the  sample  extraction  and  cleanup  process  is  also 
discussed;  if  this  process  is  well  done,  high  resolu- 
tion mass  spectrometry  is  not  necessary,  and  less 
cleaning  of  the  mass  spectrometer  is  required. 
(Doria-PTT) 
W87-08005 


FLOW-INJECTION  SPECTROPHOTOMETRIC 
DETERMINATION  OF  ALUMINIUM  IN 
WATER  WITH  PYROCATECHOL  VIOLET, 

Norsk  Inst,  for  Skogforskning,  Aas. 

O.  Royset. 

Analytica  Chimica  Acta  ACACAM,  Vol.  185.  p 

75-81,  July  1986.  6  fig,  2  tab,  14  ref. 

Descriptors:  'Analytical  methods,  'Spectrophoto- 
metry, 'Aluminum,  'Water  analysis,  'Pyrocate- 
chol  violet,  'Dyes,  'Sample  preparation,  Optimiza- 
tion, Performance  evaluation,  Photometry,  Chemi- 
cal analysis,  Detection  limits,  Chemical  interfer- 
ence, Standard  deviation,  Calibrations,  Ions,  Or- 
ganic matter,  Organic  compounds,  Fulvic  acids, 
Reagents. 

Optimum  conditions  for  the  adaptation  of  the  spec- 
trophotometric  pyrocatechol  violet  method  for 
aluminum  to  a  flow-injection  system  are  described. 
The  detection  limit  is  3  micrograms  Al/1  and  cali- 
bration graphs  are  linear  up  to  3  or  10  mg/1  (with 
200-  or  10-microliter  injection  loops,  respectively). 
The  relative  standard  deviation  is  <  2%  at  0. 1  mg 
Al/1.  Potential  interferences  of  40  common  inor- 
ganic ions  and  of  20  organic  substances  including 
fulvic  acid  are  reported.  It  is  concluded  that  the 
flow-injection  method  is  sensitive,  rapid,  and  re- 
producible. With  the  use  of  conventional  masking 
agents  and  predigestion  of  samples  with  high  or- 
ganic content,  the  method  is  suitable  for  determina- 
tion of  total  aluminum  in  natural  waters.  (Author's 
abstract) 
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DETERMINATION  OF  TRACE  METALS  IN 
SEDIMENT  STANDARD  REFERENCE  MATE- 
RIALS BY  GRAPHITE-FURNACE  ATOMIC 
ABSORPTION  SPECTROMETRY  WITH  A 
STABILIZED  TEMPERATURE  PLATFORM, 
Ente  Nazionale  per  l'Energie,  Piacenza  (Italy). 
Lab.  Centrale. 

For  primary  bibliographic  entry  see  Field  2K. 
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EFFICIENCY  OF  CELLEX-P  FOR  THE  PRE- 
CONCENTRATION  OF  LEAD  AND  OTHER 
TRACE  METALS  FROM  WATERS, 

Warsaw  Univ.  (Poland).  Dept.  of  Chemistry. 
K.  Brajter,  and  K.  Slonawska. 
Analytica  Chimica  Acta  ACACAM,  Vol.  185,  p 
271-277,  July  1986.  2  fig,  5  tab,  5  ref. 

Descriptors:  'Analytical  methods,  'Sample  prepa- 
ration, 'Trace  metals,  'Water  analysis,  'Lead, 
♦Chelating  agents,  Heavy  metals,  Performance 
evaluation,  Pollutant  identification,  Esters,  Copper, 
Nickel,  Manganese,  Cadmium,  Zinc,  Hydrogen  ion 
concentration,  Nitric  acid,  Resins,  Ions,  Cations, 
Detection  limits,  Ion  exchange,  Reagents,  Chemi- 
cal analysis,  Retention  time. 

The  chelating  ion  exchanger  Cellex-P,  a  cellulose 
phosphate  ester,  was  shown  to  be  effective  for  the 
preconcentration  of  Cu,  Ni,  Cd,  Zn,  and  Pb  from 
water.  Very  high  preconcentration  factors  were 
possible  at  high  flow  rates.  The  pH  of  the  sample 
was  not  critical  within  the  approximate  range  of  5- 
8.  The  collected  ions  can  be  eluted  efficiently  in 
10-25  ml  of  1  M  nitric  acid  from  2-16.5-cm  col- 
umns of  resin.  Common  salts  present  in  natural 
waters  do  not  interfere.  Atomic  absorption  spec- 
trometry with  electrothermal  atomization  was  used 
to  quantify  the  metals  after  elution.  In  most  of  the 
experiments,  metal  ions  were  added  at  0.1  mg/1 
concentrations.  Quantitative  recoveries  were  also 
possible  when  the  concentration  of  each  metal  ion 
was  0.05  or  0.01  mg/1.  Therefore,  the  method  is 
applicable  over  a  reasonably  wide  concentration 
range.  It  is  concluded  that  the  efficiency  of  Cellex- 
P  for  preconcentration  of  metal  ions  is  not  only 
similar  to  that  of  other  chelating  resins,  but  the 
kinetics  of  the  ion-exchange  process  is  better,  so 
that  high  flow  rates  can  be  used  to  achieve  rapid 
preconcentration  of  metal  ions.  (Doria-PTT) 
W87-08019 


determination  of  cadmium.  The  chemical  separa- 
tion of  lllmCd  is  applicable  to  different  kinds  of 
materials.  Although  the  method  is  less  sensitive 
than  thermal  neutron  activation  analysis,  it  is  much 
faster.  (Doria-PTT) 
W87-08020 


DIFFERENTIAL-PULSE  ANODIC  VOLTAM- 
METRIC  DETERMINATION  OF  DISSOLVED 
AND  ADSORBED  PHOSPHATE  IN  TURBID 
NATURAL  WATERS, 

Hokkaido    Univ.,    Hakodate    (Japan).    Dept.    of 

Chemistry. 

K.  Matsunaga,  I.  Kudo,  M.  Yanada,  and  K. 

Hasebe. 

Analytica  Chimica  Acta  ACACAM,  Vol.   185,  p 

355-358,  July  1986.  2  fig,  1  tab,  5  ref. 

Descriptors:  'Analytical  methods,  'Voltammetry, 
'Anodes,  'Phosphates,  'Turbidity,  'Suspended 
solids,  'Adsorption,  'Chemical  analysis,  Pollutant 
identification,  Electrodes,  Physical  properties, 
Orthophosphates,  Photometry,  Spectrophoto- 
metry, Reagents,  Estuaries,  Water  analysis. 

It  is  difficult  to  measure  phosphate  concentrations 
accurately  in  turbid  waters,  and  no  method  has 
been  reported  for  determining  both  dissolved  and 
adsorbed  phosphate  in  natural  waters.  The  applica- 
bility of  the  voltammetric  method  to  natural 
waters  was  therefore  examined,  and  adsorbed 
phosphate  determined.  In  this  method,  the  peak 
current  is  related  to  the  reoxidation  of  the  molyb- 
dophosphate  complex  at  a  glassy-carbon  electrode. 
The  reproducibility  of  the  method  was  tested;  the 
relative  standard  deviations  for  five  determinations 
were  4.2%  for  2.5  microM  phosphate  in  sea  water, 
and  5.1%  for  1  microM  phosphate  in  river  water. 
Results  obtained  by  voltammetry  were  compared 
with  those  obtained  by  spectrophotometry.  When 
the  absorbance  of  the  suspended  matter  was  below 
0.01,  all  values  were  almost  on  a  1:1  line.  When 
absorbance  was  above  0.01,  the  values  obtained 
spectrophotometrically  were  significantly  lower 
than  those  obtained  by  voltammetry.  Phosphate 
concentrations  measured  by  both  methods  in  an 
estuary  were  plotted  against  salinity.  Values  ob- 
tained by  voltammetry  were  on  a  dilution  line, 
whereas  those  obtained  spectrophotometrically 
were  below  the  line,  especially  at  low  salinity. 
Results  indicate  that  phosphate  measured  by  spec- 
trophotometry is  in  dissolved  and  adsorbed  forms. 
(Doria-PTT) 
W87-08021 


DETERMINATION  OF  CADMIUM  EN  ENVI- 
RONMENTAL MATERIALS  BY  FAST  NEU- 
TRON ACTIVATION  ANALYSIS, 

Ghent  Rijksuniversiteit  (Belgium).  Inst,  voor  Nuk- 
leaire  Wetenschappen. 
M.  Esprit,  C.  Vandecasteele,  and  J.  Hoste. 
Analytica  Chimica  Acta  ACACAM,  Vol.   185,  p 
307-313,  July  31,  1986.  3  fig,  1  tab,  9  ref. 

Descriptors:  'Analytical  methods,  'Cadmium, 
'Neutron  activation  analysis,  'Sample  preparation, 
'Radiochemical  analysis,  Performance  evaluation, 
Pollutant  identification,  Beryllium,  Radioisotopes, 
Cadmium  radioisotopes,  Irradiation,  Chloroform, 
Reagents,  Standard  deviation,  Sludge,  Radioactiv- 
ity techniques. 

Cadmium  is  determined  by  activation  analysis  with 
fast  neutrons,  obtained  irradiation  of  a  thick  beryl- 
lium target  with  14.5-MeV  deuterons.  Cadmium- 
111m,  formed  via  the  1 1 2Cd(n,2n)  1 1 1  mCd  and 
HlCd(n,n')lllmCd  reactions,  is  separated  by 
liquid-liquid  extraction  with  zinc  diethyldithiocar- 
bamate  in  chloroform  and  measured  with  a  Ge(Li) 
gamma-spectrometer.  For  low  concentrations,  cad- 
mium is  precipitated  as  cadmium  ammonium  phos- 
phate after  the  extraction.  NBS  and  BCR  reference 
materials  were  analyzed:  for  concentrations  be- 
tween 3  and  500  micrograms/g,  the  relative  stand- 
ard deviation  ranges  from  5  to  3%.  The  results 
obtained  for  sewage  sludge  are  compared  with 
those  obtained  by  reactor  neutron  activation  analy- 
sis. Low  results  were  obtained  with  the  latter 
process,  possibly  because  activation  analysis  is  free 
from  reagent  blanks.  It  is  concluded  that  the 
method  permits  an  accurate  and  relatively  rapid 


TROPHIC  INTERACTIONS  BETWEEN  HE- 
TEROTROPHIC PROTOZOA  AND  BACTER- 
IOPLANKTON  IN  ESTUARINE  WATER  ANA- 
LYZED WITH  SELECTIVE  METABOLIC  IN- 
HIBITORS, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 
For  primary  bibliographic  entry  see  Field  2L. 
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PERIPHYTON  AS  MONITORS  FOR  HEAVY 
METAL  POLLUTION  IN  THE  CALCASIEU 
RIVER  ESTUARY, 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08055 


Denver  Colorado,  has  been  detected  in  ground 
water  at  this  facility.  Ground  water  extracts  were 
analyzed  by  gas  chromatography-mass  spectrome- 
try (GC/MS)  to  determine  if  derivatives  of  dicy- 
clopentadiene  were  present  in  addition  to  dicyclo- 
pentadiene  and  other  chemical  wastes.  The  deriva- 
tives thus  identified  were  characterized  by  GC 
high  resolution  MS,  deuterium  exchange  for  active 
hydrogen  in  the  chemical  ionization  source  of  the 
mass  spectrometer,  and  GC/MS  following  on- 
column  base  catalyzed  deuteration  of  enolizable 
hydrogen.  Two  ketone  derivatives  of  dicyclopen- 
tadiene  were  identified  by  comparison  with  syn- 
thetic standards.  Ground  water  derivatives  of  dicy- 
clopentadiene  were  compared  with  mammalian  en- 
zymatic metabolites  produced  in  vitro  by  incuba- 
tion with  immobilized  rabbit  liver  cytochromes  P- 
450.  The  metabolites  were  analyzed  by  GC/MS 
and  by  GC/MS  following  derivatization  and  deu- 
terium labelling.  Although  not  found  in  ground 
water  samples,  the  two  metabolites  were  identified 
as  monoepoxides  of  dicyclopentadiene  by  compari- 
son with  compounds  synthesized  in  the  laboratory. 
(Author's  abstract) 
W87-08063 


IDENTIFICATION  AND  QUANTIFICATION 
OF  ARSENOCHOLINE  AND  ACETYLARSEN- 
OCHOLINE  EN  TRACE  AMOUNTS  IN  BIO- 
LOGICAL MATERIAL  BY  USE  OF  PYROLY- 
SIS  GAS  CHROMATOGRAPHY/MASS  SPEC- 
TROMETRY, 

National  Inst,  of  Environmental  Medicine,  Stock- 
holm (Sweden). 

H.  Norm,  A.  Christakopoulos,  L.  Rondahl,  A. 
Hagman,  and  S.  Jacobsson. 

Biomedical  and  Environmental  Mass  Spectrome- 
try, Vol.  14,  p  117-125,  1987.  7  fig,  1  tab,  28  ref. 
Swedish  Environmental  Protection  Board  Grant 
5311064-9. 

Descriptors:  'Pollutant  identification,  'Analytical 
methods,  'Measuring  instruments,  'Arsenocholine, 
'Acetylarsenocholine,  'Gas  chromatography, 
•Mass  spectrometry,  Aquatic  animals,  Fish,  Tissue 
analysis,  Degradation,  Deuterium. 

An  analytical  method,  based  on  a  selective  extrac- 
tion and  pyrolysis  gas  chromatography/mass  spec- 
trometry assay  of  arsenocholine  and  acetylarseno- 
choline in  aquatic  organisms,  is  described.  Charac- 
teristic fragmentation  patterns  were  obtained  from 
pyrolytically  demethylated  compounds.  The  mole- 
cules were  rearranged  in  unique  pathways  which 
differed  from  those  of  corresponding  nitrogen  ana- 
logues. Qualitative  determination  of  arsenocholine 
and  acetylarsenocholine  was  achieved  by  gas  chro- 
matographic as  well  as  mass  spectrometry  analysis 
of  the  thermal  degradation  products  (trimethylar- 
sine,  dimethylvinylarsine  and  the  demethylated  ar- 
senocholine or  acetylarsenocholine).  Arsenocho- 
line and  acetylarsenocholine  in  fish  from  industrial- 
ly polluted  water  were  isolated  and  identified. 
Mass  fragmentographic  quantification  of  the  ar- 
senic compounds  in  fish  was  carried  out  by  use  of 
deuterium  labelled  analogues  of  arsenocholine  and 
acetylarsenocholine  as  internal  standards.  The 
method  showed  a  high  sensitivity.  (Author's  ab- 
stract) 
W87-08064 


DERIVATIVES  OF  DICYCLOPENTADIENE  IN 
GROUND  WATER, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  School  of 
Medicine. 

R.  B.  van  Breemen,  C.  C.  Fenselau,  R.  J.  Cotter, 
A.  J.  Curtis,  and  G.  Connolly. 
Biomedical  and  Environmental  Mass  Spectrome- 
try, Vol.  14,  p  97-102,  1987.  6  fig,  1  tab,  17  ref. 
PHS  Grant  GM  21248. 

Descriptors:  'Path  of  pollutants,  'Dicyclopenta- 
diene, 'Groundwater  pollution,  'Analytical  meth- 
ods, 'Gas  chromatography,  'Mass  spectrometry, 
Organic  compounds,  Metabolites,  Groundwater, 
Enzymes,   Deuterium,  Rocky  Mountain  Arsenal. 

Dicyclopentadiene,  a  waste  product  of  manufac- 
turing   at    the    Rocky    Mountain    Arsenal    near 


GROUND-WATER  CONCENTRATIONS  OF 
226RA  AND  222RN  IN  NORTH  CAROLINA 
PHOSPHATE  LANDS, 

North  Carolina  Univ.  at  Chapel  Hill.   Dept.  of 
Environmental  Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-08069 

AUTOMATED  PROCEDURE  FOR  MONITOR- 
ING THE  EFFECTIVENESS  OF  OZONATION 
PROCESSES, 

Centre  de  Recherche  Lyonnaise  des  Eaux  -  Degre- 

mont,  Le  Pecq  (France). 

For  primary  bibliographic  entry  see  Field  5F. 

W87-08072 

DETERMINATION  OF  TIN  IN  SEDIMENTS 
AND   SEWAGE   SLUDGES   BY   ATOMIC   AB- 
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SORPTION  SPECTROMETRY  WITH  HY- 
DRIDE GENERATION  (DETERMINATION  DE 
L'ETAIN  DANS  LES  SEDIMENTS  ET  LES 
BOUES  DESTATIONS  D'EPURATION  PAR 
SPECTRMETRIE  D'ABSORPTION  ATOMI- 
QUE  AVEC  GENERATION  D'HYDRURES), 
Laboratoire  Central  des  Ponts  et  Chaussees,  Bou- 
guenais  (France). 

For  primary  bibliographic  entry  see  Field  7B. 
W87-08082 


INTERFERENCES  IN  THE  DETERMINATION 
OF  COPPER  IN  NATURAL  WATERS  BY 
ANODIC  STRIPPING  VOLTAMMETRY, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,    Sutherland    (Australia).    Div.    of 

Energy  Chemistry. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-08083 


ANALYSIS  OF  RESIDUAL  BROMINE  IN 
WATER  IN  THE  PRESENCE  OF  AMMONIA 
NITROGEN  BY  THE  DPD  METHOD, 

Laboratoire  d'Hydrologie,  Paris  (France).  Faculte 
des  Sciences  Pharmaceutique  et  Biologique. 
N.  Strupler. 

Journal  of  the  Institution  of  Water  Engineers  and 
Scientists  JIWSDI,  Vol.  41,  No.  1,  p  75-80,  Febru- 
ary 1987.  2  tab,  21  ref. 

Descriptors:  'Bromine,  'Analytical  methods,  'Re- 
sidual bromine,  'Disinfection,  'Ammonia,  *DPD 
method,  Estimating,  Titrations,  Sample  prepara- 
tion, Bromine,  Iodine,  Nitrogen,  Colorimetry. 

The  problem  of  analyzing  residual  bromine  arises 
direcdy  from  its  use  as  a  disinfectant  in  natural 
water  swimming  pools  or  indirectly  when  chlorin- 
ation  is  applied  in  the  presence  of  bromide  as  in  sea 
water  swimming  pools,  in  aquaculture  and  in  cool- 
ing systems.  Where  free  bromine  is  concerned,  the 
DPD  titrimetric,  colorimetric  and  visual  compara- 
tor field  test  methods  gave  very  good  results 
agreeing  with  those  of  the  acid  iodometric  method. 
Combined  bromine  in  the  form  of  mono  and  dibro- 
mamine  (NH2Br,  NHBr2)  responds  with  DPD  in 
the  same  manner  as  free  bromine,  that  is,  complete- 
ly, without  the  need  for  addition  of  iodide.  Tribro- 
mamine  gives  a  partial  response  of  the  order  of  70 
per  cent.  It  is  necessary  to  add  a  small  quantity  of 
iodide  (one  crystal)  to  obtain  a  complete  response. 
For  mixtures  of  free  bromine  and  combined  bro- 
mine, the  supplementary  nitrite  procedure  permits 
an  estimation  to  be  made  of  the  three  different 
fractions,  free  bromine,  mono  plus  dibromamine, 
and  tribromamine.  (Alexander-PTT) 
W87-08090 


ENVIRONMENTAL  EFFECTS  ON  LASER-IN- 
DUCED FLUORESCENCE  SPECTRA  OF  NAT- 
URAL WATERS, 

Cornell  Univ.,  Ithaca,  NY. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-08104 


EFFECT  OF  INORGANIC  PARTICULATES  ON 
THE  ASV  SIGNALS  OF  CD,  PB  AND  CU, 

Newcastle  Univ.  (Australia).  Dept.  of  Chemistry. 
T.  U.  Aualiitia,  and  W.  F.  Pickering. 
Talanta  TLNTA2,  Vol.  34,  No.  2,  p  231-237,  Feb- 
ruary 1987.  5  fig,  1  tab,  26  ref. 

Descriptors:  'Water  analysis,  'Chemical  interfer- 
ence, 'Interference,  'Measuring  instruments,  'In- 
organic particulates,  'Voltammetry,  'Analytical 
methods,  'Cadmium,  'Copper,  'Lead,  'Heavy 
metals,  'Electrodes,  Sediments,  Metal  oxides, 
Metals,  Ions,  Complexation,  Buffers,  Sample  prep- 
aration, Membranes. 

The  potential  influence  of  inorganic  particulates  on 
the  anodic  stripping  voltammetry  (ASV)  response 
of  <  100microgram/l.  levels  of  Cd,  Pb  and  Cu,  at  a 
thin  film  mercury  electrode,  was  examined  by 
adding  various  weights  of  the  solids  to  the  acetate 
background  electrolyte  solution.  Materials  added 
included  the  hydrous  oxides  of  Mn(IV),  Fe(III)  or 
Al(IIi),  clay  minerals  (kaolinite,  illite,  montmoril- 
lonitel  and  some  contaminated  sediments.  Abrasion 


of  the  mercury  film  was  minimized  by  deaerating 
the  turbid  solutions  before  their  transfer  to  the 
measuring  cell.  The  hydrous  oxides  specifically 
sorbed  all  three  metal  ions,  resulting  in  peak-size 
changes  that  varied  in  magnitude  with  pH.  With 
the  clays,  only  sorption  of  Pb  by  illite  or  montmo- 
rillonite  was  detected.  The  presence  of  the  solids 
had  little  effect  on  the  peak  position  or  half-peak 
breadth  of  the  Cd  or  Pb  signals,  but  the  Cu  peak 
parameters  changed,  indicating  some  hydroxy-spe- 
cies  formation  at  higher  pH.  Some  contaminated 
sediment  samples  released  a  significant  fraction  of 
their  total  metal  content  into  acetate  buffer  solu- 
tions. Shielding  the  mercury  film  with  a  semiper- 
meable membrane  had  a  similar  effect  to  filtering 
the  suspension  before  analysis,  but  diffusion  equi- 
librium was  only  slowly  achieved  (>12  hr).  (Au- 
thor's abstract) 
W87-08131 


MODIFIED  SCHEME  FOR  IDENTIFICATION 
OF  COLIFORM  ORGANISMS  IN  DRINKING 
WATER, 

All-India  Inst,  of  Hygiene  and  Public  Health,  Cal- 
cutta. Dept.  of  Microbiology. 
D.  Chattopadhya,  and  S.  Basu. 
Indian   Journal   of  Medical   Research   IJMRAQ, 
Vol.  83,  No.  2,  p  152-154,  February  1986.  1  tab,  8 
ref. 

Descriptors:  'Pollutant  identification,  'Analytical 
methods,  'Coliforms,  'Drinking  water,  Isolation, 
Species  composition,  Performance  evaluation. 

A  total  of  370  coliform  strains  isolated  from  950 
drinking  water  samples  were  typed  and  character- 
ized on  the  basis  of  32  tests.  Most  of  the  types  as 
per  the  scheme  of  Wilson  et  al  (1935)  contained 
organisms  belonging  to  more  than  one  species  or 
even  genus,  some  of  which  were  quite  unrelated 
having  different  GC  contents.  To  overcome  this 
limitation,  the  scheme  of  Wilson  et  al  has  been 
modified  in  this  study  by  replacing  the  gelatin 
liquefaction  test  with  the  motility  test.  Using  the 
new  scheme  most  of  the  coliform  organisms  could 
be  identified  up  to  species  level  in  much  less  time. 
(Author's  abstract) 
W87-08134 


TESTING     METHODS     FOR      HAZARDOUS 
WASTES   PRIOR  TO   LANDFILL   DISPOSAL, 

UKAEA  Atomic  Energy  Research  Establishment, 
Harwell  (England).  Waste  Research  Unit. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-08172 


CASE  STUDIES  IN  INDUSTRIAL  WASTE 
CHARACTERIZATION, 

California  Dept.  of  Health  Services,  Berkeley. 
Hazardous  Materials  Lab.  Section. 
B.  P.  Simmons,  and  R.  D.  Stephens. 
IN:  Environment  and  Solid  Wastes:  Characteriza- 
tion, Treatment,  and  Disposal.  Proceedings  of  the 
Fourth  Life  Sciences  Symposium,  Environment 
and  Solid  Wastes,  Gatlinburg,  Tennessee,  October 
4-8,  1981.  Butterworth  Publishers,  Boston,  Massa- 
chusetts. 1983.  p  97-104,  1  fig,  4  tab,  3  ref. 

Descriptors:  'Case  studies,  'Industrial  wastes, 
•Waste  characterization,  'Sludge,  Pollutant  identi- 
fication, Gas  chromatography,  Mass  spectrometry, 
Sulfuric  acid,  Municipal  wastes,  Tetrahydrothio- 
phene. 

A  scheme  has  been  developed  for  characterizing 
industrial  wastes:  (1)  background  information 
search,  including  a  review  of  the  appropriate  in- 
dustrial processes  and  a  review  of  pertinent  physi- 
cal, chemical,  and  biochemical  reactions  that  may 
have  affected  the  composition  of  the  waste;  (2) 
initial  sampling  and  analysis,  using  such  techniques 
as  gas  chromatography/mass  spectrometry,  X-ray 
fluorescene,  in  addition  to  screening  tests  for 
hazard  assessment;  (3)  review  of  initial  data  and 
design  of  the  comprehensive  characterization;  (4) 
detailed  sampling  and  analysis,  including  a  detailed 
safety  plan;  and  (5)  interpretation  of  results  for 
legal  purposes,  health  risk  assessment,  and  environ- 
mental impact  assessment.  A  sample  case  history  of 
an  abandoned  acid  petroleum  sludge  site  is  given  to 


illustrate  this  characterization  process.  Although 
the  general  approach  to  characterization  is  the 
same,  each  waste  presents  particular  problems. 
These  problems  are  discussed,  with  emphasis  on 
the  chemical  and  physical  reactions  that  compli- 
cate the  problem  of  adequate  characterization.  The 
goal  in  any  problem  is  the  same:  to  provide  a 
characterization  that  is  adequate  for  health  assess- 
ment, legal  interpretation  of  environmental  assess- 
ment, or  mitigation  design.  The  results  are  general- 
ly consistent  with  the  identification  of  the  waste  as 
a  refinery  sulfuric  acid  sludge.  Large  amounts  of 
sulfur  dioxide  and  volatile  hydrocarbons  are  con- 
tained in  the  sludge.  Initial  indications  are  that  the 
material  has  not  spread  laterally  to  a  great  extent. 
Arsenic  in  high  concentrations  is  distributed  on  the 
surface  of  one  sump.  Tetrahydrothiophene  (THT) 
and  substituted  tetrahydrothiophenes  have  been 
found  in  significant  levels.  Because  THT  has  an 
odor  threshold  of  0.5  ppb,  it  presents  potential 
nuisance  and  health  effects  considerations.  Work  is 
now  under  way  to  determine  the  existing  and 
potential  vectors  for  movement  of  the  identified 
waste  components  and  to  quantitate  the  existing 
and  potential  environmental  and  health  effects. 
(See  also  W87-08166)  (Lantz-PTT) 
W87-08174 


MAMMALIAN  MITOCHONDRIA  AS  IN 
VITRO  MONITORS  OF  WATER  QUALITY, 

Wisconsin      Univ. -Madison.      Water      Resources 

Center. 

G.  A.  Blondin,  L.  M.  Knobeloch,  H.  W.  Read,  and 

J.  M.  Harkin. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  38,  No.  3,  p  467-474, 

March  1987.  2  fig,  1  tab,  14  ref. 

Descriptors:  'Mitochondria,  'Bioindicators, 
'Water  pollution  effects,  'Reverse  electron  trans- 
fer, 'Toxicity,  'Bioassay,  'Water  quality,  Biologi- 
cal properties,  Mammals,  Monitoring. 

Degradation  of  surface  and  groundwater  quality 
has  stimulated  rigorous  efforts  to  develop  reliable 
biological  methods  for  quantifying  aquatic  toxicity. 
Most  methods  have  focused  on  the  use  of  fish  or 
aquatic  invertebrates  to  assess  risk  to  humans  and 
other  species  posed  by  chemical  pollutants  in 
water.  Most  of  these  tests  are  too  expensive  and 
time  consuming  to  provide  affordable  water  qual- 
ity surveillance  programs  on  an  extensive  scale 
(e.g.  fish  acute  toxicity  tests  cost  about  $700  each 
and  require  48-96  h  to  determine  median  lethal 
concentrations  of  test  substances).  Rapid  and  inex- 
pensive, yet  reliable  and  sensitive,  tests  to  monitor 
microcontaminant  trends  in  water  quality  are 
needed  to  determine  the  toxicity  of  complex  ef- 
fluents discharged  into  aquatic  systems.  To  meas- 
ure acute  toxicity  effectively,  a  system  must  pro- 
vide a  simple,  sensitive,  and  rapid  measurement  of 
physiological  parameters  which  are  indicative  of 
overall  organism  (bacteria)  or  organelle  (mitochon- 
dria) viability.  To  detect  a  broad  spectrum  of  toxi- 
cants, the  parameters  should  be  associated  with  a 
major  metabolic  process  controlled  by  independent 
enzyme  systems.  This  study  describes  how  phos- 
phorylating  submitochondrial  particles  (SMP),  pre- 
pared by  sonic  disruption  of  the  heavy  fraction  of 
bovine  heart  mitochondria,  serve  as  in  vitro  indica- 
tors of  aquatic  toxicity.  The  bioassay  is  based  on 
energy-coupled  reverse  electron  transfer  (RET) 
which  permits  rapid,  simple  and  sensitive  measure- 
ment of  acute  toxicity  by  spectrophotometry  re- 
cording of  the  rate  of  NAD+  reduction.  RET 
responses  are  easily  quantifiable  and  the  energy- 
coupled  reaction  is  competent  in  reconstituted 
freeze-dried  SMP.  Thus  a  stable  biological  prepa- 
ration, SMP,  can  be  distributed  to  other  laborato- 
ries. SMP  response  to  27  chemicals  was  tested; 
replicates  deviated  from  the  mean  by  about  13%. 
The  SMP-based  RET  test  has  several  advantages 
over  whole  organism  testing:  reduced  capital  and 
operating  costs;  rapidity  and  simplicity  of  testing 
procedures;  ease  of  interpretation;  and  cost  -  about 
$2  per  test  to  supply  all  necessary  freeze  dried 
biochemicals  and  incubation  media  components  as 
test-ready  materials.  (McFarlane-PTT) 
W87-08260 


ARSENIC     TOXICITY     CHANGES     IN     THE 
PRESENCE  OF  SEDIMENT, 
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Texas  Univ.  at  Dallas,  Richardson.  Dept.  of  Envi- 
ronmental Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-08263 


SIZE  AND  MERCURY  CONCENTRATION  RE- 
LATIONSHIP AS  CONTAMINATION  INDEX, 

Cordoba  Univ.  (Spain).  Dept.  de  Higiene. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-08265 

POLYNUCLEAR  AROMATIC  HYDROCAR- 
BONS (PAHS)  IN  FISH  FROM  THE  ARABIAN 
GULF, 

Basrah  Univ.  (Iraq).  Marine  Science  Centre. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-08270 

EVALUATION  OF  MICROEXTRACTION/CAP- 
ILLARY  COLUMN  GAS  CHROMOTOGRAPHY 
FOR  MONITORING  INDUSTRIAL  OUT- 
FALLS, 

Occidental  Chemical  Corp.,  Grand   Island,  NY. 

Research  Center. 

D.  R.  Thielen,  G.  Olsen,  A.  Davis,  E.  Bajor,  and  J. 

Stefanovski. 

Journal   of  Chromatographic   Science   JCHSBZ, 

Vol.  25,  No.  1,  p  12-16,  January  1987.  1  fig,  3  tab,  7 

ref,  append. 

Descriptors:  *Microextraction,  'Analytical  meth- 
ods, 'Outfall  sewers,  'Monitoring,  'Measuring  in- 
struments, 'Gas  chromatography,  'Chemical  anal- 
ysis, Organic  compounds,  Wastewater  disposal, 
Water  pollution  control,  Pollutants,  Pollutant  iden- 
tification, Performance  evaluation,  Waste  disposal, 
Sample  preparation,  Industrial  wastewater. 

Microextractors  and  capillary-column  gas  chroma- 
tography techniques  are  applied  to  plant  discharge 
streams  for  repetitive  wastewater  discharge  permit 
analyses.  This  combination  allows  the  analyst  to 
reduce  sample  preparation  since  microextraction 
replaces  both  purge-and-trap  for  volatiles  and  mi- 
croextraction for  semi-volatiles.  An  additional  ad- 
vantage is  the  elimination  of  a  concentration  step, 
which  is  often  a  major  contributor  to  low  method 
recoveries.  The  overall  procedure  is  shown  to  be 
more  precise  than  purge-and-trap  but  slightly  less 
precise  than  conventional  extraction.  The  results  of 
each  method  are  equivalent.  (Author's  abstract) 
W87-08272 


IDENTIFICATION  OF  CRYPTOSPORIDIUM 
OOCYSTS  IN  RrVER  WATER, 

Washington  Univ.,  Seattle.  Dept.  of  Environmen- 
tal Health. 

J.  E.  Ongerth,  and  H.  H.  Stibbs. 
Applied      and       Environmental       Microbiology 
AEMIDF,  Vol.  53,  No.  4,  p  672-676,  April  1987.  3 
fig,   1   tab,   35  ref.   EPA  Contract  4C285NCSE. 

Descriptors:  'Parasites,  'Pollutant  identification, 
•Rivers,  'Water  analysis,  'Oocysts,  'Cryptospori- 
dium, Isolation,  Ultrafiltration,  Detection  limits, 
Diseases,  Distribution. 

Water  samples  were  collected  from  four  rivers  in 
Washington  State  and  two  rivers  in  California  and 
examined  for  the  presence  of  Cryptosporidium  oo- 
cysts. Oocyst-sized  particles  were  concentrated 
from  20-liter  samples  of  water  by  membrane  filtra- 
tion, centrifugation,  and  differential  sedimentation. 
The  particle  concentrate  was  then  deposited  on  a 
25-mm-diameter  membrane  filter  for  oocyst  identi- 
fication by  indirect  immunofluorescence  assay. 
The  identification  procedure  had  a  limit  of  detec- 
tion of  about  five  oocysts  per  liter.  Cryptospori- 
dium oocysts  were  found  in  each  of  1 1  river  water 
samples  examined.  Concentrations  ranged  from  2 
to  1 12  oocysts  per  liter.  The  finding  of  Cryptospor- 
idium oocysts  in  all  samples  examined  from  six 
western  rivers  is  noteworthy  in  light  of  recent 
reports  indicating  that  Cryptosporidium  sp.  is  a 
significant  agent  of  human  and  animal  disease.  This 
finding  suggests  that  waterborne  oocysts  of  this 
parasite  are  more  important  than  was  previously 
recognized.  More  detailed  studies  are  needed  to 
define  geographical  and  temporal  distribution,  to 


assess  the  viability  of  waterborne  oocysts,  and  to 
determine  the  importance  of  water  as  a  means  of 
transmission.  (Author's  abstract) 
W87-08290 

DETECTION  OF  CRYPTOSPORIDIUM  IN 
WATER  BY  USING  POLYPROPYLENE  CAR- 
TRIDGE FILTERS, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

C.  E.  Musial,  M.  J.  Arrowood,  C.  R.  Sterling,  and 

C.  P.  Gerba.  . 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  53,  No.  4,  p  687-692,  April  1987.  1 

fig,  7  tab,  20  ref. 

Descriptors:  'Oocysts,  'Cartridge  filters,  'Analyti- 
cal methods,  'Pollutant  identification,  'Crypto- 
sporidium, 'Parasites,  'Sample  preparation,  Public 
health,  Diseases,  Filters,  Flow  rate. 

Members  of  the  genus  Cryptosporidium  are  proto- 
zoan parasites  that  cause  gastroenteritis  in  humans 
and  animals  and  appear  to  be  spread  largely  by  the 
fecal-oral  route.  A  method  was  developed  for  the 
concentration  and  detection  of  Cryptosporidium 
oocysts  in  water  to  assess  their  occurrence  in  the 
environment  and  potential  for  waterborne  disease 
transmission.  This  method  was  developed  by  using 
spun  polypropylene  cartridge  filters.  Optimal  con- 
ditions for  concentration,  filter  elution,  filter  poros- 
ity, and  detection  were  determined.  Fluoresceinat- 
ed  monoclonal  antibodies  were  used  for  oocyst 
detection.  Experiments  also  were  conducted  to 
study  the  effect  of  flow  rate,  low  oocyst  numbers, 
and  the  addition  of  detergents  on  recovery  and 
retention  of  oocysts.  The  method  that  was  devel- 
oped was  sensitive  enough  to  detect  oocysts  at 
levels  of  less  than  1  per  liter.  Using  this  method, 
Cryptosporidium  oocysts  were  isolated  from  sec- 
ondarily treated  sewage.  (Author's  abstract) 
W87-08291 


COMPARISON  OF  METHODS  FOR  ROTA- 
VIRUS DETECTION  IN  WATER  AND  RE- 
SULTS OF  A  SURVEY  OF  JERUSALEM 
WASTEWATER, 

Hadassah  Medical  School,  Jerusalem  (Israel).  En- 
vironmental Health  Lab. 
N.  Guttman-Bass,  Y.  Tchorsh,  and  E.  Marva. 
Applied       and      Environmental       Microbiology 
AEMIDF,  Vol.  53,  No.  4,  p  761-767,  April  1987. 
12  tab,  23  ref. 

Descriptors:  'Analytical  methods,  'Comparison 
studies,  'Rotaviruses,  'Wastewater,  Surveys,  Jeru- 
salem, ELISA,  Enzymes,  Cytotoxicity,  Detection 
limits,  Viruses. 

Methods  for  the  detection  of  viable  rotaviruses  and 
rotavirus  antigen  in  water  were  developed  and 
compared.  The  methods  included  laboratory-de- 
veloped enzyme-linked  immunosorbent  assays 
(ELISAs)  with  chromogenic  and  luminescent  sub- 
strates, commercial  Rotazyme  and  Enzygnost 
ELISAs,  and  an  indirect  immunofluorescent  assay. 
Of  the  methods  tested,  the  immunofluorescent 
assay  and  the  Enzygnost  ELISA  were  the  most 
sensitive  for  the  simian  rotavirus  SA-11.  All  of  the 
methods  were  positive  for  human  rotavirus  from 
clinical  specimens.  Seeded  SA-11  rotavirus  was 
concentrated  from  water  by  adsorption  to  and 
elution  from  Zeta  Plus  filters  followed  by  organic 
flocculation.  Interference  with  the  assays  by  com- 
ponents of  the  wastewater  concentrates  was  mini- 
mal for  the  ELISAs,  although  the  undiluted  organ- 
ic floes  were  cytotoxic  for  the  immunofluorescent 
assay.  A  survey  of  Jerusalem  wastewater  was  car- 
ried out  over  the  course  of  1  year,  and  samples 
were  assayed  for  rotaviruses  and  enteroviruses. 
Although  enteroviruses  were  found  in  almost  all  of 
the  samples,  all  samples  were  negative  for  rotavir- 
uses. The  concentration  of  rotaviruses  in  the 
wastewater  was  thus  below  the  detection  limit  of 
the  methods  used.  (Author's  abstract) 
W87-08295 


NEW  SELECTIVE  MEDIUM  FOR  ISOLATING 
PSEUDOMONAS  SPP.  FROM  WATER, 

Stuart  Pharmaceuticals,  Wilmington,  DE. 


C.  L.  Krueger,  and  W.  Sheikh. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  53,  No.  4,  p  895-897,  April  1987.  3 
tab,  7  ref. 

Descriptors:  'Analytical  method,  'Cultunng 
media,  'Isolation,  'Pseudomonas,  Nutrients,  Agar, 
Nitrofurantoin,  Crystal  violet,  Selectivity,  Cul- 
tures. 

A  new  medium,  pseudomonas  selective  isolation 
agar,  was  developed  to  isolate  Pseudomonas  spp. 
from  water.  It  consists  of  350  microgram(ug)  of 
nitrofurantoin  per  ml  and  2  ug  of  crystal  violet  per 
ml  in  a  nutrient  agar  base.  It  is  more  selective  for 
Pseudomonas  spp.  than  are  available  commercial 
media.  Its  ingredients  are  inexpensive  and  readily 
available,  and  it  is  easy  to  prepare.  (Author's  ab- 
stract) 
W87-08300 


ROLE  OF  RESEARCH  MEASUREMENT  NET- 
WORKS AS  CONTRIBUTORS  TO  FEDERAL 
ASSESSMENTS  OF  ACID  DEPOSITION, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  7A. 
W87-08314 


SUBMICRON  SIZE  DISTRIBUTIONS  OF  IN- 
ORGANIC SUSPENDED  SOLIDS  IN  TURBID 
WATERS  BY  PHOTON  CORRELATION  SPEC- 
TROSCOPY, 

Agricultural     Research     Service,     Durant,    OK. 
Water  Quality  and  Watershed  Research  Lab. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-08336 


ANALYTICAL  METHODS  IN  APPLIED  ENVI- 
RONMENTAL GEOCHEMISTRY, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Geology. 
M.  Thompson. 

IN-  Applied  Environmental  Geochemistry,  Aca- 
demic Press,  London.  1983.  p  75-101,  6  fig,  1  tab, 
35  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Chemical  analysis,  Geochemistry,  Sample 
preparation,  Metals,  Heavy  metals,  Atomic  absorp- 
tion spectroscopy,  Quality  control,  Soil  analysis. 

Analysis  of  geochemical  samples  has  traditionally 
used  methods  with  a  high  rate  of  throughput  and 
low  unit  cost.  Most  samples  are  solid  and  require 
decomposition  and  liberation  of  the  analyte  into 
solution.  Most  sample  decomposition  is  carried  out 
in  borosilicate  or  polytetrafluorethylene  laboratory 
ware.  Metal  heating  blocks  containing  up  to  200 
sample  tubes  are  used  to  heat  samples  to  about  175 
degrees  C.  Analytical-grade  reagents  are  usable  for 
samples  in  which  analyte  concentrations  are  rea- 
sonably high;  higher  purity  reagents  and  deionrzed 
or  distilled  water  are  used  for  trace  metal  analysis. 
Methods  are  described  for  mechanical  reduction  of 
rocks,  soils  and  sediments,  and  herbage.  Strong 
acids  available  for  decomposition  of  samples  in-  • 
elude  hydrofluoric,  perchloric-nitric,  nitric,  hydro- 
chloric, and  aqua  regia.  Vegetation  can  be  decom- 
posed with  nitric  acid-perchloric  acid  mixture  (if 
non-fatty)  or  dry  ashing.  Selective  extractants  in- 
clude 0.5M  acetic  acid,  ammonium  acetate,  EDTA 
diammonium  salt,  and  neutral  ammonium  acetate 
with  reducing  agent.  Preconcentration  is  necessary 
for  trace  levels  to  be  determined  in  water.  The 
most  widely  used  analytical  method  for  environ- 
mental geochemistry  is  atomic  absorption  analysis 
with  nebulization  into  a  flame.  A  rapidly  spreading 
method  is  inductively  coupled  plasma  atomic  emis- 
sion spectrometry.  (See  also  W87-08353)  (Cassar- 
PTT) 
W87-08356 

RESERVOIR  WATER  QUALITY  DATA  COL- 
LECTION, 

Army  Engineer  District,  Wilmington,  NC. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-08369 
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orps  of  Engineers.  Waltham,  MA.  New  England 

iv. 

.  J.  D.  Duono. 

<:  Proceedings  of  a  Seminar  on  Attaining  Water 

uality  Goals  through  Water  Management  Proce- 

ires,  February  17-18,  1982,  Dallas,  Texas,  p  49- 

I. 

escriptors:  'Chemical  analysis,  'Water  analysis, 
laboratories,  Water  resources  development, 
'ater  quality.  Resource  management,  Water  sam- 
ing.  Aquatic  environment. 

he  need  for  users  of  analytical  laboratories  to 
ordinate  with  the  laboratory  from  planning  the 
ita  collection  program  to  samples  analyses  is  dis- 
issed.  Only  through  such  careful  coordination 
in  the  user  receive  valid  data  that  is  representa- 
«  of  the  water  body  being  studied.  Constraints 
i  planning  a  data  collection  program  are  outlined 
t  both  in-house  and  contract  laboratories.  An 
ample  data  collection  program  is  presented, 
ong  with  references  for  guidelines  and  standard 
ethods.  Finally,  the  control  of  the  laboratory 
lalysis  program  is  discussed.  Of  principal  impor- 
nce  to  the  user  of  laboratory  services  is  the 
surance  that  quality  control  is  being  exercised 
iroughout  the  program.  Steps  to  achieve  quality 
mtrol  are  outlined.  (See  also  W87-08365)  (Halter- 
an-PTT) 
'87-08370 


ABORATORY  ANALYSES, 

nny  Engineer  Waterways  Experiment  Station, 

icksburg,  MS.  Environmental  Lab. 

.  B.  Strong. 

%  Proceedings  of  a  Seminar  on  Attaining  Water 

uality  Goals  through  Water  Management  Proce- 

ires,  February  17-18,  1982,  Dallas,  Texas,  p  76- 

U  tab,  3  ref. 

escriptors:  'Laboratories,  'Chemical  analysis, 
Water  analysis,  'Water  resources  development, 
'ater  management,  Water  quality,  Water  sam- 
ing,  Environmental  effects,  Regulations,  Data 
)Uection. 

arious  aspects  of  the  laboratory  analysis  of  sarn- 
ies generated  in  water  quality  projects  are  pre- 
nted.  The  increasing  importance  of  obtaining  ef- 
aent  laboratory  services,  either  from  in-house  or 
)ntract  laboratories,  due  to  the  severe  restrictions 
ang  placed  on  the  Civil  Works  budget,  is  dis- 
jssed.  Several  considerations  that  should  be  made 
preparing  a  scope  of  work  or  contract  for  chem- 
al  analyses  are  outlined.  They  are  selection  of 
lalytical  techniques,  reporting  of  specifications, 
Kt,  quality  control,  and  laboratory  or  contractor 
ilection.  The  use  of  laboratory  analyses  to  pro- 
ide  data  for  meeting  analytical  requirements  spec- 
ied  in  state  or  federal  regulations,  or  to  support 
search  activities,  is  discussed,  and  the  need  for 
uality  data,  whatever  the  purpose,  is  stressed, 
iee  also  W87-08365)  (Halterman-PTT) 
W-08373 


[AZARD  ASSESSMENT  OF  CHEMICAL:  CUR- 
ENT  DEVELOPMENTS,  VOLUME  1. 

.cademic  Press,  New  York.  1981.  461  p.  Edited 
y  Jitendra  Saxena  and  Farley  Fisher. 

tescriptors:  'Environmental  effects,  'Pollutant 
lentification,  'Water  pollution  effects,  'Ecologi- 
al  effects,  'Hazardous  materials,  Heavy  metals, 
race  elements,  Separation  techniques,  Toxins, 
iioassays,  Reviews,  Metals,  Aromatic  compounds, 
iquatic  animals. 

"his  annual  serial  publication  is  intended  to  present 
omprehensive  and  authoritative  reviews  of  new 
nd  significant  developments  in  the  area  of  hazard 
ssessment  of  chemicals.  Each  volume,  in  addition 
3  subject  reviews  contains  case  histories  of  topical 
hemicals  and/or  chemical  classes.  This  first 
olume  contains  three  chapters  which  deal  with 
nvironmental  and  health  effects  of  chemicals. 
Hher  chapters  deal  with  in  vitro  mammalian  meta- 
olic  systems  and  their  utility  in  in  vitro  bioassays, 
nd  the  prediction  of  metabolic  transformations 
nd  mutagenic  and  carcinogenic  potential  of 
hemicals  based  on  structural  and  physical  param- 


eters. Another  chapter  summarizes  test  procedures 
used  for  evaluating  effects  of  xenobiotics  on  the 
reproduction  of  aquatic  organisms  along  with  re- 
ported effects  of  selected  inorganic  and  organic 
toxicants.  A  chapter  on  azaarenes  gives  data  on 
their  environmental  sources,  levels  and  toxicologi- 
cal  and  carcinogenic  activity.  (See  also  W87-08395 
thru  W87-08400)  (Geiger-PTT) 
W87-08394 


PRECONCENTRATION  OF  TRACE  METALS 
FROM  AQUATIC  ENVIRONMENTAL  SAM- 
PLES, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Chemistry. 
A.  Chow,  and  H.  D.  Gesser. 

IN:  Hazard  Assessment  of  Chemicals:  Current  De- 
velopments, Vol.  1,  Academic  Press,  New  York. 
1981.  p  17-57,  516  ref. 

Descriptors:  'Pollutant  identification,  'Separation 
techniques,  'Metals,  'Trace  metals,  Chromatogra- 
phy, Freezing,  Heavy  metals,  Adsorption,  Absorp- 
tion, Ion  exchange,  Sorption,  Evaporation,  Elec- 
trochemistry, Reverse  osmosis,  Thin  layer  chroma- 
tography, Chemical  precipitation,  Biological  mag- 
nification. 

Some  methods  that  have  appeared  in  the  literature 
for  preconcentration  of  priority  pollution  trace 
metals  found  in  the  aquatic  environment  are  de- 
scribed. Hydroxides  are  easily  produced  and  very 
flocculant  inorganic  coprecipitants  of  metals.  They 
remove  both  ionic  and  nonionic  species  from  solu- 
tion. Sulfur  and  several  sulfides  remove  Hg,  Ag, 
As,  Co  and  Zn.  Numerous  inorganic  materials  may 
be  used  to  precipitate  or  collect  trace  metals  from 
solution.  Organic  coprecipitants  are  less  soluble 
and  more  selective  than  inorganic  reagents.  Dieth- 
yldithiocarbamate  is  widely  used  to  remove  As,  Se, 
Cr,  Pb  and  Fe.  The  preconcentration  of  trace 
metals  by  electrodeposition  is  an  integral  part  of 
anodic-stripping  voltammetry.  Evaporation  meth- 
ods include  both  the  removal  or  reduction  in 
volume  of  the  aqueous  matrix  plus  removal  of 
particular  elements  by  the  formation  of  volatile 
species.  Freezing  is  used  mostly  for  desalination 
and  preconcentration  of  radioactive  wastes;  trace 
metal  recovery  by  freezing  techniques  has  been 
relatively  inefficient.  Sorption  methods  include  ad- 
sorption, absorption,  ion  exchange,  and  combina- 
tions of  these.  Solvent  extraction  is  one  of  the  most 
powerful  methods  of  preconcentration  of  trace 
metals  from  aqueous  systems.  Miscellaneous  meth- 
ods of  trace  metal  isolation  or  preconcentration 
include  fire-assays,  paper  and  thin-layer  chroma- 
tography, bioconcentration  systems,  and  reverse 
osmosis.  (See  also  W87-08394)  (Geiger-PTT) 
W87-08396 


CHLORINATED  DIOXINS  AND  DIBENZO- 
FURANS  IN  PERSPECTIVE. 

Lewis  Publishers,  Inc.,  Chelsea,  MI.  1986.  570  p. 
Edited  by  Christoffer  Rappe,  Gangadhar  Choud- 
hary,  and  Lawrence  H.  Keith. 

Descriptors:  'Dioxins,  'Pollutant  identification, 
'Fate  of  pollutants,  'Path  of  pollutants,  'Waste 
disposal,  Hazardous  materials,  Toxins,  Chlorinated 
hydrocarbons,  Decontamination,  Detoxification. 

The  detection,  measurement  and  destruction  of 
hazardous  chlorinated  dioxins  and  dibenzofurans, 
especially  2,3,7,8-tetrachlorodibenzo-p-dioxin,  in 
soils  and  industrial  waste  products  is  discussed. 
The  continuing  problems  of  sampling,  analysis,  and 
fate  of  these  compounds  in  soils  and  related  matri- 
ces are  also  discussed.  Newly  developed  analytical 
techniques  and  cleanup  techniques  are  described. 
(See  also  W87-08472  through  W87-08492)  (Wood- 
PTT) 
W87-08471 


DEVELOPMENT  OF  HIGH-PERFORMANCE 
LIQUID  CHROMATOGRAPHIC  METHODS 
FOR  SEPARATION  AND  AUTOMATED  COL- 
LECTION OF  TETRACHLORODIBENZO-P- 
DIOXIN  ISOMERS, 

Wright   State   Univ.,   Dayton,   OH.    Brehm   Lab. 
D.  Wagel,  T.  O.  Tiernan,  M.  L.  Taylor,  B. 
Ramalingam,  and  J.  H.  Garrett. 


IN:  Chlorinated  Dioxins  and  Dibenzofurans  in  Per- 
spective, Lewis  Publishers,  Inc.,  Chelsea,  MI. 
1986.  p  305-327,  14  fig,  4  tab,  6  ref.  EPA  Coopera- 
tive agreement  CR-809972-01-1. 

Descriptors:  'Analytical  methods,  'Automation, 
'High  performance  liquid  chromatography,  'Pol- 
lutant identification,  'Separation  techniques, 
'Dioxin,  Data  acquisition,  Chemical  isomers, 
Chromatography,  Optimization,  Chlorinated  hy- 
drocarbons. 

Investigations  of  the  properties  of  the  22  tetrach- 
lorodibenzo-p-dioxin  (TCDD)  isomers  have  been 
hampered  by  the  availability  of  only  limited  quan- 
tities of  the  individual  isomers.  As  part  of  a  con- 
tinuing project  to  prepare  larger  quantities  of  these 
compounds,  new  high  performance  liquid  chroma- 
tographic (HPLC)  procedures  were  developed  to 
isolate  individual  TCDD  isomers  from  synthetic 
mixtures.  By  carefully  adjusting  the  chromatogra- 
phic parameters,  more  stable  and  efficient  re- 
versed-phase  HPLC  (RP-HPLC)  and  normal- 
phase  HPLC  (NP-HPLC)  methods  were  devel- 
oped and  employed  to  separate  components  of 
seven  synthetic  mixtures  of  the  TCDD  isomers. 
The  procedures  were  developed  empirically  by 
evaluating  various  RP-HPLC  separation  condi- 
tions and  developing  optimum  mobile  phases  to 
separate  the  mixtures.  The  automated  collection  of 
HPLC  fractions  was  easily  implemented  because 
the  retention  time  stability  and  peak  shape  obtained 
with  the  specialized  HPLC  mobile  phases  were 
superior  to  those  observed  under  normal-phase 
conditions.  The  improved  resolution  of  the  RP- 
HPLC  procedures  also  permitted  overloading  of 
the  columns  and  the  collection  of  the  broadened 
peaks  without  cross-contamination,  facilitating 
more  rapid  separation  and  collection  of  larger 
quantities  of  the  pure  TCDD  isomers.  (See  also 
W87-08471)  (Wood-PTT) 
W87-08480 


EVALUATION  OF  XAD-2  RESIN  CARTRIDGE 
FOR  CONCENTRATION/ISOLATION  OF 
CHLORINATED  DIBENZO-P-DIOXINS  AND 
FURANS  FROM  DRINKING  WATER  AT  THE 
PARTS-PER-QUADRILLION  LEVEL, 
Health  and  Welfare  Canada,  Ottawa  (Ontario). 
G.  L.  LeBel,  D.  T.  Williams,  J.  J.  Ryan,  and  B.  P.- 
Y.  Lau. 

IN:  Chlorinated  Dioxins  and  Dibenzofurans  in  Per- 
spective, Lewis  Publishers,  Inc.,  Chelsea,  MI. 
1986.  p  329-341,  5  fig,  5  tab,  13  ref. 

Descriptors:  'Analytical  methods,  'Ion  exchange, 
'Gas  liquid  chromatography,  'Pollutant  identifica- 
tion, 'Drinking  water,  'Separation  techniques, 
'Amberlite  XAD-2  resin,  Data  acquisition,  Resins, 
Adsorbents,  Dioxin,  Dibenzofuran,  Chlorinated 
hydrocarbons,  Trace  levels. 

Because  of  the  toxicity  and  persistence  of  some 
isomers  of  polychlorinated  dibenzo-p-dioxins 
(PCDD)  and  polychlorinated  dibenzofurans 
(PCDF),  methods  for  the  analysis  of  PCDD  and 
PCDF  at  the  parts-per-quadrillion  (pg/L)  level  in 
water  were  developed.  Analysis  at  these  extremely 
low  levels  requires  large  sample  size,  sensitive/ 
selective  detectors  and/or  very  clean  extracts. 
Methods  involving  the  adsorbent  Amberlite  XAD- 
2  resin  have  previously  only  been  used  to  for 
compounds  present  at  nanogram  or  microgram/L 
levels  in  water.  The  results  of  the  evaluation  of  its 
potential  for  the  extraction  and  analysis  of  pg/L 
PCDD  and  PCDF  in  drinking  water  were  present- 
ed. The  XAD-2  resin  technique  was  effective  in 
the  extraction/concentration  of  PCDD  and  PCDF 
at  levels  down  to  1  pg/L  and  permitted  sampling 
of  large  volumes  (200  L)  of  water  without  tedious 
extraction  with  large  volumes  of  solvent.  (See  also 
W87-08471)  (Wood-PTT) 
W87-08481 


MEASUREMENT  OF  PCDD-PCDF  FROM  IN- 
CINERATOR AND  PCP  SAMPLES, 

Department  of  the  Environment,  Ottawa  (Ontar- 
io). River  Road  Environmental  Technology 
Center. 

R.  C.  Lao,  R.  S.  Thomas,  C.  Chiu,  R.  Halman,  and 
K.Li. 
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IN:  Chlorinated  Dioxins  and  Dibenzofurans  in  Per- 
spective, Lewis  Publishers,  Inc.,  Chelsea,  MI. 
1986.  p  343-353,  4  fig,  7  tab,  9  ref. 

Descriptors:  'Pollutant  identification,  'Polychlori- 
nated  hydrocarbons,  'Analytical  methods,  ♦Incin- 
eration, *Waste  disposal,  •Pollutants,  Dioxin,  Di- 
benzofurans, Canada,  Municipal  wastes. 

As  part  of  the  assessment  program  for  combustion 
sources  of  polychlorinated  dibenzo-p-dioxins 
(PCDDs)  and  polychlorinated  dibenzofurans 
(PCDFs),  the  amounts  of  these  contaminants  were 
measured  in  the  emissions  from  typical  municipal 
incinerators  in  Canada.  The  application  of  a  proto- 
col for  determination  of  PCDD/PCDF  present  in 
the  gaseous  phase  and  that  which  is  adsorbed  on 
particulate  matter  was  described.  (See  also  W87- 
08471)  (Wood-PTT) 
W87-08482 


DIOXIN   RESIDUES   IN   FISH   AND   OTHER 
FOODS, 

Food  and  Drug  Administration,  Rockville,  MD. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-08483 


COMPARISON  OF  A  NEW  RAPID  EXTRAC- 
TION GC/MS/MS  AND  THE  CONTRACT  LAB- 
ORATORY PROGRAM  GC/MS  METHODOLO- 
GIES   FOR    THE    ANALYSIS    OF    2,3,7,8-TE- 
TRACHLORODIBENZO-P-DIOXIN, 
Satterthwaite  Associates,  Inc.,  West  Chester,  PA. 
J.  S.  Smith,  D.  B.  Hur,  M.  J.  Urban,  R.  D. 
Kleopfer,  and  C.  J.  Kirchmer. 
IN:  Chlorinated  Dioxins  and  Dibenzofurans  in  Per- 
spective,   Lewis    Publishers,    Inc.,    Chelsea,    MI. 
1986.  p  367-380,  1  fig,  8  tab,  3  ref. 

Descriptors:  •Analytical  methods,  'Pollutant  iden- 
tification, *Gas  chromatography,  *Dioxin, 
•Sample  analysis,  'Comparison  studies,  Data  ac- 
quisition, Chromatography,  Mass  spectrometry, 
Field  tests,  Polychlorinated  hydrocarbons,  Clean- 
up. 

A  new  method  us  given  for  rapid  2,3,7,8-tetrachlo- 
ro-p-dibenzodioxin  (TCDD)  analysis  that  can  be 
performed  in  the  field,  and  yields  results  analogous 
to  the  conventional  GC/MS  EPA  methods.  QA/ 
QC  criteria  was  developed  on  the  basis  of  which  it 
was  determined  whether  or  not  the  result  of  any 
given  analysis  was  acceptable  or  if  sample  cleanup 
was  needed.  Eight  samples,  each  in  six  replicates, 
were  analyzed  by  both  the  comparatively  new 
GC/MS/MS  method  and  the  conventional  GC/ 
MS  technique.  The  samples  for  GC/MS/MS  anal- 
ysis were  run  without  cleanup,  after  one  stage  of 
cleanup,  and  after  two  stages  of  cleanup.  The 
sample  consisted  of  five  Missouri  soils,  one  New 
Jersey  soil,  and  two  synthetic  Potter's  clay  mix- 
tures impregnated  with  TCDD.  It  was  demonstrat- 
ed that  the  fast  GC/MS/MS  method  produces 
results  with  the  accuracy  and  precision  of  the  more 
cumbersome  and  time-consuming  GC/MS  method. 
(See  also  W87-08471)  (Wood-PTT) 
W87-08484 


SOME  ANALYTICAL  CONSIDERATIONS  RE- 
LATING TO  THE  DEVELOPMENT  OF  A 
HIGH-RESOLUTION  MASS  SPECTROMET- 
RY DIOXIN  ANALYTICAL  PROTOCOL, 

New  York  State  Dept.  of  Health,  Albany.  Wads- 
worth  Center  for  Labs,  and  Research. 
J.  R.  Donnelly,  G.  W.  Sovocool,  Y.  Tondeur,  S. 
Billets,  and  R.  K.  Mitchum. 

IN:  Chlorinated  Dioxins  and  Dibenzofurans  in  Per- 
spective, Lewis  Publishers,  Inc.,  Chelsea,  MI. 
1986.  p  381-398,  4  fig,  2  tab,  45  ref.  EPA  Contracts 
68-03-3050  and  68-03-3294;  EPA  Cooperative 
agreement  CR-809706-01. 

Descriptors:  •Pollutant  identification,  *Mass  spec- 
trometry, •Dioxin,  •Analytical  methods,  Trace 
levels,  Soil  contamination,  Sediments,  Water  pollu- 
tion, Data  acquisition,  Chlorinated  hydrocarbons. 

Efforts  to  incorporate  proven  analytical  principles 
while  providing  state-of-the-art  methodology  suita- 
ble for  detection  of  dioxins  for  parts-per-trillion 


level  determinations  in  soil,  sediment,  and  water 
matrices  are  described.  Known  methods  were  vali- 
dated and  evaluated  individually.  Where  possible, 
innovative  thinking  was  used  to  provide  rugged 
methodology  which  would  afford  very  high-qual- 
ity data.  Adaptation  of  known  analytical  methods 
to  include  high-resolution  mass  spectrometry  was 
explored  in  detail.  Current  EPA  plans  are  to  use 
this  method  in  a  contractual  situation.  (See  also 
W87-08471)  (Wood-PTT) 
W87-08485 


EVALUATION  OF  RCRA  METHOD  8280  FOR 
ANALYSIS  OF  DIOXINS  AND  DIBENZOFUR- 
ANS, 

Lockheed-EMSCO,  Las  Vegas,  NV. 
J.  R.  Donnelly,  T.  L.  Vonnahme,  C.  M.  Hedin,  and 
W.  J.  Niederhut. 

IN:  Chlorinated  Dioxins  and  Dibenzofurans  in  Per- 
spective, Lewis  Publishers,  Inc.,  Chelsea,  MI. 
1986.  p  399-435,  5  fig,  17  tab,  23  ref,  append.  EPA 
Contracts  68-03-3050  and  68-03-3249. 

Descriptors:  •Pollutant  identification,  *RCRA 
Method  8280,  *Dioxin,  'Analytical  methods,  Di- 
benzofurans, Chlorinated  hydrocarbons,  Mass 
spectrometry,  Gas  chromatography,  Cleanup, 
Chromatography,  Performance  evaluation,  Soil 
contamination. 

Major  revisions  were  made  to  the  published 
RCRA  Method  8280  for  analysis  of  dioxins  and 
dibenzofurans  including:  (1)  substitution  of  correct 
m/z  values  so  that  the  mass  spectrometer  could 
detect  analytes  and  standards  introduced  via  the 
interfaced  gas  chromatograph;  (2)  revision  of  the 
extract  cleanup  on  an  alumina  column  so  that  all 
desired  analytes  eluted  in  a  single  fraction  with 
most  of  the  analytical  interferences  removed;  (3) 
elaboration  of  the  method  so  that  wet  samples 
could  be  accommodated;  and  (4)  development  of 
HPLC  procedures  that  could  be  reproducibly  and 
effectively  performed.  The  revised  method  was 
subjected  to  performance  tests  which  involved 
analysis  of  reference  materials  containing  2,3,7,8- 
tetrachlorodibenzo-p-dioxin  and  interferences,  and 
precision  and  accuracy  determinations  on  samples 
with  known  composition  through  spiking  in  the 
laboratory.  With  the  revisions,  satisfactory  method 
performance  was  demonstrated  on  soil-type  sam- 
ples. (See  also  W87-08471)  (Wood-PTT) 
W87-08486 


APPROACHES  TO  THE  DETERMINATION 
OF  LIMIT  OF  DETECTION  IN  2,3,7,8-TCDD 
ANALYSES, 

Weston  (Roy  F.),  Inc.,  Kansas  City,  KS. 
C.  J.  Kirchmer,  T.  S.  Viswanathan,  and  R.  D. 
Kleopfer. 

IN:  Chlorinated  Dioxins  and  Dibenzofurans  in  Per- 
spective, Lewis  Publishers,  Inc.,  Chelsea,  MI. 
1986.  p  437-452,  4  fig,  2  tab,  10  ref. 

Descriptors:  *Pollutant  identification,  'Detection 
limits,  'Dioxin,  'Gas  chromatography,  'Mass 
spectrometry,  Data  acquisition,  Analytical  meth- 
ods, Chromatography,  Calibrations,  Mathematical 
equations. 

Procedures  for  calibration  and  analysis  of  2,3,7,8- 
tetrachlorodibenzo-p-dioxin  (2,3,7,8-TCDD)  by 
isotope  dilution  gas  chromatography/mass  spec- 
trometry (IDMS)  are  reviewed.  Recommendations 
regarding  the  best  procedure  to  follow  in  establish- 
ing the  limit  of  detection  for  2,3,7,8-TCDD  analy- 
ses were  made  using  a  flow  chart.  Since  the  re- 
quired limit  of  detection  (LOD)  is  an  important 
factor  in  selecting  an  analysis  method,  definition  of 
the  required  LOD  based  on  data  needs  is  crucial. 
Appropriate  equations  for  calculation,  recommen- 
dations and  arguments  were  presented.  (See  also 
W87-08471)  (Wood-PTT) 
W87-08487 


CHARACTERIZATION  OF  POLYCHLORI- 
NATED DIBENZO-P-DIOXINS  AND  DIBEN- 
ZOFURANS BY  POWDER  X-RAY  DIFFRAC- 
TION, 

Miami  Univ.,  Oxford,  OH.  Dept.  of  Chemistry. 
J.  S.  Cantrell,  P.  J.  Slonecker,  and  T.  A.  Beiter. 


IN:  Chlorinated  Dioxins  and  Dibenzofurans  in  Per- 
spective, Lewis  Publishers,  Inc.,  Chelsea,  MI. 
1986.  p  453-466,  5  fig,  7  tab,  7  ref. 

Descriptors:  'Analytical  methods,  'Pollutant  iden- 
tifications, 'X-ray  diffraction,  'Dioxins,  'Dibenzo- 
furans, 'Standards,  Chlorinated  hydrocarbons,  Gu 
chromatography,  Mass  spectrometry,  Calorimetry, 
Molecular  structure. 

A  set  of  powder  X-ray  diffraction  patterns  of  well 
characterized  polychlorinated  dibenzo-p-dioxins 
(PCDDs)  and  polychlorinated  dibenzofurans 
(PCDFs)  is  presented.  They  were  determined  in 
order  to  provide  analytical  'fingerprints'  for  cases 
in  which  suspect  PCDD  or  PCDF  standards  need 
to  be  validated  in  their  isometric  assignment,  for 
the  analysis  of  unknown  PCDD  and  PCDF  mix- 
tures, and  for  use  in  laboratories  without  available 
standards.  The  sixteen  samples  of  PCDDs  and 
PCDFs  were  carefully  characterized  by  EC/GC, 
GC/MS,  and  differential  scanning  calorimetry  to 
establish  their  purity  and  verify  their  chlorine  sub- 
stitution patterns  before  the  powder  X-ray  diffrac- 
tion patterns  were  tabulated.  (See  also  W87-08471) 
(Wood-PTT) 
W87-08488 


X-RAY  PHOTOCONDUCTIVITY  MEASURE- 
MENTS OF  EXAFS  IN  LIQUIDS:  TECH- 
NIQUES AND  APPLICATIONS, 

Brookhaven  National  Lab.,  Upton,  NY.  Chemistry 

Dept. 

T.  K.  Sham,  and  R.  A.  Holroyd. 

Available  from  the  National  Technical  Information 

Service,    Springfield,    Virginia   22161,   as   DE84- 

014566.  Price  codes:  A10  in  paper  copy,  A01  in    ■ 

microfiche.  Report  No.  BNL--35019,  (1984).  3  p,  3    ' 

fig,  5  ref  DOE  Contract  DE-ACO2-76CH0O016.    j 

Descriptors:  'Analytical  methods,  *X-ray  photo- 
conductivity,  'Data  acquisition,  'Photoconductiv- 
ity  measurements,    'Absorption,    Liquids,   X-ray    j 
spectroscopy,  Hydrocarbons,  Mathematical  equa-    : 
tions. 

Recent  developments  of  a  novel  technique,  con- 
ductivity measurements  of  X-ray  absorption  of  liq- 
uids, were  reported.  This  method  was  developed 
as  a  technique  for  liquid  state  X-ray  studies.  The 
implication  of  different  decay  channels  to  the  yield 
spectrum  was  studied.  The  X-ray  ion  yield  of  the 
pure  hydrocarbon  liquids  was  investigated.  The 
techniques  and  applications  of  conductivity  meas- 
urements of  EXAFS  were  discussed.  It  was  con- 
cluded that  this  technique  would  greatly  facilitate 
measurements  of  liquids  with  low  atomic  numbers 
such  as  organo-sulfur  and  organochlorine  com- 
pounds. (Wood-PTT) 
W87-08494 


AUTOMATIC  MONITORING  OF  SURFACE 
WATER  QUALITY:  THE  WARNING  STATION 
OF  LE  MONT  VALERIEN  WATER  TREAT- 
MENT PLANT, 

Centre  de  Recherche  Lyonnaise  des  Eaux  -  Degre- 

mont,  Le  Pecq  (France). 

L.  Cognet,  P.  Jacq,  and  J.  Mallevialle. 

Aqua  AQUAAA,  No.  1,  p  22-27,  1987.  11  fig,  8 

ref. 

Descriptors:  'Measuring  instruments,  'Water  qual- 
ity, 'Automation,  'Autoanalyzers,  'Warning  sys- 
tems, Drinking  water,  Surface  water,  Heavy 
metals,  Chemical  analysis,  Seine  River. 

Different  types  of  analyzers  that  can  be  used  for 
water  quality  monitoring  stations  (WQMS)  are  dis- 
cussed. 'Warning  systems'  are  distinguished  from 
'automatic  analytical  systems'.  A  recently  installed 
WQMS  (Le  Mont  Valerien  water  treatment  plant, 
downstream  from  Paris  on  the  Seine  River)  is 
described.  This  plant  uses  new  types  of  analyzers 
(e.g.,  for  heavy  metals).  Some  of  the  constraints 
(methodological,  technical,  financial)  that  govern 
location  and  design  of  a  plant  are  outlined.  It  is 
foreseen  that  new  technologies  in  the  sensor,  com- 
puter, and  communications  Fields  will  smooth  some 
of  the  difficulties  that  remain  in  analyzer  use. 
(Airone-PTT) 
W87-08519 
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COMPUTERISED  CHECKING  OF  SURFACE 
WATER  TO  BE  USED  FOR  DRINKING  PUR- 
POSES, 

Azienda  Servizi  Pubblici  Idraulici  e  Van,  Venice 

(My)- 

A.  Rosa. 

Aqua  AQUAAA,   No.    1,  p  28-31,    1987.   2  fig. 

Descriptors:  'Computers,  'Automation,  'Drinking 
water,  'Water  treatment,  'Monitoring,  Surface 
water,  Chemical  analysis,  Urbanization,  water  Pol- 
lution sources,  Self-purification,  Venice. 

The  monitoring  system  and  checking  methods  de- 
scribed are  used  to  control  the  relevant  chemical 
parameters  of  water  drawn  from  the  river  Sile 
which  forms  one  of  the  main  sources  of  water 
tupply  for  Venice,  Italy.  The  monitoring  system 
consists  of  two  sampling  and  monitoring  stations, 
the  first  one  located  at  the  entrance  of  the  1 1  km 
long  canal  connecting  the  river  to  the  conditioning 
plant  (to  provide  early  warning  against  pollution), 
the  second  one  located  at  the  entrance  of  the  water 
conditioning  plant  to  provide  further  safety  against 
pollution  phenomena  in  the  canal  tract  and  tuning 
lor  the  conditioning  plant  operation.  Both  stations 
ire  computer  controlled  to  provide  real-time  eval- 
uation of  incoming  water  quality,  immediate  sin- 
fling  out  and  measurement  of  eventual  pollutants 
ind  -  through  a  series  of  chemical  correlations 
»trapolated  from  relevant  past  data  •  the  determi- 
nation of  the  probable  pollution  source.  (Author's 
lbs  tract) 
W87-08520 


COMPARISON    OF   HEAD-SPACE    AND   EX 
nUCTION  TECHNIQUE  IN  THE  GAS  CHRO 
VIATOGRAPHIC  DETERMINATION  OF  HAL 
3GENATED  HYDROCARBONS  USING  A  STA 
nSTICAL  MODEL  TO  EVALUATE  SYSTEM 
VTICAL  ERRORS  (VERGLEICH  DER  HEAD 
5PACE-TECHNTK  MIT  DER  EXTRAKTIONS 
vTETHODE    IN    DER    GASCHROMATOGRA 
PHIE    BEI    DER    HKW-BESTTMMUNG    MIT 
ETNEM  STATISTISCHEN  MODELL  ZUR  ER- 
EENNUNG  SYSTEMATTSCHER  FEHLER), 
Landesamt  fuer  Wasserwirtschaft  Rheinland-Pfalz, 
Vfainz  (Germany,  F.R.). 
2.  Bieber,  V.  Dammann,  W.  Funk,  G.  von 
tfarcard,  and  D.  Rinne. 

Zeitschrift  fuer  Wasser-  unf  Abwasser  Forschung, 
Vol.  20,  No.  1,  p  22-28,  February  1987.  1  fig,  8  tab, 
12  ref. 

Descriptors:  'Pollutant  identification,  'Analytical 
nethods,  'Gas  chromatography,  'Comparison 
itudies.  Treatment  of  errors,  Statistical  analysis, 
ialogens,  Chlorinated  hydrocarbons,  Drinking 
vater. 

[he  extraction  method  and  head-space  technique 
or  determination  of  volatile  halogenated  hydro- 
arbons  using  GC  are  compared.  The  comparison 
s  based  on  investigations  of  systematic  deviations 
rom  the  pure  gas  chromatography  procedure.  The 
statistical  model  used  for  this  purpose  has  proven 
tself  and  will  be  an  ideal  complement  to  well- 
stablished  equivalence  tests  of  analytical  methods. 
Some  of  the  nine  compounds  used  in  this  test  show 
Jonstant  systematic  errors  in  both  modes  while 
jroportional  systematic  errors  occur  in  all  cases. 
Since  the  magnitudes  of  the  deviations  are  the 
ame  for  both  methods,  their  comparability  is  a 
riven  with  respect  to  this  test.  (Author's  abstract) 
W7-08529 


CURRENT  DPD  METHODS  FOR  DISINFECT- 
ANT RESIDUAL  MEASUREMENT, 

■or  primary  bibliographic  entry  see  Field  5F. 
1V8T-08531 


MUTAGENS  IN  WATER  SOURCES:   DETEC- 
[ION  AND  RISK  ASSESSMENT, 

>evern-Trent  Water  Authority  (England). 

*•  J  Tve. 

Journal  of  the  Institution  of  Water  Engineers  and 

scientists  JIWSDI,  Vol.  40,  No.  6,  p  541-548, 

December  1986.  22  ref. 

Descriptors:  'Water  pollution  effects,  'Pollutant 
wntification,     'Carcinogens,     'Drinking    water, 


•Bioassay,    Epidemiology,    Risks,    Organic    com- 
pounds, Chlorination,  Activated  carbon. 

There  is  increasing  evidence  that  chemicals,  both 
manmade  and  natural  in  origin,  are  involved  in 
human  carcinogenesis.  Since  the  large  amount  of 
both  work  on  and  interest  in  the  organic  micropol- 
lutants  present  in  drinking  waters,  the  possibility 
has  arisen  that  these  compounds  may  contribute  to 
the  level  of  cancer  found  in  human  populations. 
Two  techniques  have  been  applied  to  quantify  any 
effects:  epidemiological  surveys  on  human  popula- 
tions and  long-term  studies  involving  the  treatment 
of  laboratory  animals.  Recently,  the  development 
of  short-term  tests,  including  mutagenicity  assays, 
has  allowed  some  preliminary  screening  for  poten- 
tial carcinogenic  activity.  This  has  considerably 
widened  the  scope  for  investigation,  as  these  tests 
can  be  executed  at  a  fraction  of  the  time  and  cost 
of  conventional  carcinogenicity  assays.  A  selection 
of  these  tests  are  reviewed,  and  the  general  trends 
reported  when  these  tests  are  applied  to  drinking 
water  and  related  samples  (e.g.,  samples  from 
groundwater,  river  water,  surface  water,  water 
treated  with  activated  carbon,  distributed  water, 
and  chlorinated  water.  (Author's  abstract) 
W87-08533 


VIRAL  POLLUTION  OF  COASTAL  WATERS 
RESULTING  FROM  THE  DISPOSAL  OF  UN- 
TREATED SEWAGE  EFFLUENTS, 

Institut    Pasteur    Hellenique,    Athens    (Greece). 

Dept.  of  Virology. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08543 


PRELIMINARY  RESULTS  OF  THE  JOINT 
ITALIAN- YUGOSLAV  RESEARCH  PROGRAM 
ON  THE  POLLUTION  OF  THE  ADRIATIC 
SEA, 

Institut   Rudjer   Boskovic,    Zagreb   (Yugoslavia). 

Center  for  Marine  Research. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08567 


EUTROPHICATION  OF  COASTAL  WATERS 
GULF  OF  TRIESTE, 

Trieste  Univ.  (Italy).  1st.  di  Idraulica. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08568 


SPECTROPHOTOMETRIC  DETERMINATION 
OF  INORGANIC  PHOSPHATE  IN  EGYPT 
WATER  USING  RESAZURINE  AND  PARA-RO- 
SOLIC  ACID, 

Mansoura  Univ.  (Egypt).   Faculty  of  Pharmacy. 
S.  M.  Hassan,  and  F.  B.  Salem. 
Analytical  Letters  ANALBP,  Vol.  20,  No.  1,  p  1- 
10,  January  1987.  3  fig,  1  tab,  9  ref. 

Descriptors:  'Analytical  methods,  'Resazurine, 
'Para-rosolic  acid,  'Phosphates,  'Spectrophoto- 
metry, 'Chemical  analysis,  Chemical  reactions, 
Trace  levels,  Egypt,  Absorption,  Reagents. 

A  sensitive  method  for  rapid  determination  of  inor- 
ganic phosphate  in  water  samples  is  described 
which  is  based  on  a  reaction  between  phosphomo- 
lybdate  and  resazurine;  phosphomolybdate  and 
para-rosolic  acid.  The  molar  absorptivities  are 
2867.5,  2456.9  at  495  and  470  nm  with  resazurine 
and  para-rosolic  acid  reagents.  Phosphate  can  be 
determined  in  concentration  range  of  0.02  to  0.08 
ppm,  and  of  0.02  to  0.16  ppm  with  resazurine  and 
para-rosolic  acid  reagents  respectively.  Both  of 
these  sensitive  reagents  were  applied  to  the  deter- 
mination of  trace  amounts  of  phosphate  in  Egyp- 
tian water  samples.  (Wood-PTT) 
W87-08578 


ULTRATRACE  ANALYSIS  OF  MERCURY  AND 
METHYLMERCURY  (MM)  IN  RAIN  WATER 
USING  COLD  VAPOUR  ATOMIC  ABSORP- 
TION SPECTROMETRY, 

Kernforschungsanlage  Juelich  G.m.b.H.  (Germa- 
ny,  F.R.).   Inst,   fuer  Angewandte   Physikalische 
Chemie. 
R.  Ahmed,  K.  May,  and  M.  Stoeppler. 


Sources  Of  Pollution — Group  5B 

Fresnius'  Zeitschrift  fuer  Analytische  Chemie 
ZACFAU,  Vol.  326,  No.  6,  p  510-516,  March 
1987.  5  fig,  6  tab,  15  ref. 

Descriptors:  'Trace  metals,  'Trace  elements, 
•Water  analysis,  'Acid  rain,  'Ultratrace  analysis, 
•Mercury,  'Rainfall,  'Atomic  absorption  spec- 
trometry, 'Analytical  methods,  'Measuring  instru- 
ments, 'Heavy  metals,  Precipitation,  Methylmer- 
cury,  Sample  preparation. 

Ultratrace  analysis  of  mercury  in  rain  water  has 
been  investigated,  including  recovery  of  ionic  mer- 
cury with  the  addition  of  acids,  treatment  and 
storage  and  stability  studies  of  mercury  in  rain 
water.  Recovery  of  ionic  mercury  from  rain  water 
samples  increased  with  increased  acid  concentra- 
tions and  increased  substantially  with  UV-irradia- 
tion.  Recovery  of  ionic  mercury  in  the  presence  of 
different  acids  was  compared.  Treatment  studies  of 
rain  water  for  the  analysis  of  total  mercury  were 
done  using  different  decomposition  methods.  More 
than  20%  of  the  total  mercury  was  found  in  rain 
water  residue  after  filtration  through  0.45  micron 
membrane  filters.  Methylmercury  (MM)  content  in 
filtered  and  unfiltered  rain  water  however  was 
nearly  the  same.  On  long  term  storage  of  rain 
water  without  acids  at  pH  =  2.0  and  4.5  loss  of 
total  mercury  occurred,  but  in  the  presence  of 
acids  increasing  amounts  of  ionic  mercury  were 
recovered  from  rain  water  samples  with  increasing 
storage  time.  Naturally  occurring  organic  mercury 
in  rain  water  was  quite  stable  of  acidified  with  5% 
HC1.  (Author's  abstract) 
W87-08599 


PRECONCENTRATION  METHOD  FOR  PHOS- 
PHATE IN  WATER  USING  ACTIVATED 
CARBON  LOADED  WITH  ZIRCONIUM, 

Shimane  Univ.,  Matsue  (Japan).  Dept.  of  Chemis- 
try. 

H.  Hashitani,  M.  Okumura,  and  K.  Fujinaga. 
Fresnius'    Zeitschrift    fuer    Analytische    Chemie 
ZACFAU,   Vol.   326,   No.   6,  p  540-542,   March 
1987.  4  fig,  13  ref. 

Descriptors:  'Water  analysis,  'Analytical  methods, 
'Preconcentration,  'Sample  preparation,  'Phos- 
phates, 'Activated  carbon,  'Zirconium,  Aqueous 
solutions,  Performance  evaluation,  Adsorption, 
Orthophosphates. 

An  effective  and  simple  method  for  preconcentra- 
tion of  phosphate  in  aqueous  solution  has  been 
developed,  using  activated  carbon  loaded  with  zir- 
conium (Zr-C).  The  Zr-C*  was  prepared  by 
mixing  100  ml  of  zirconyl  nitrate  solution  (1  g  Zr, 
pH  1.6)  with  10  g  of  activated  carbon  at  25  C  for 
three  days,  filtering  and  drying  the  residue  in  air. 
10  g  of  the  resulting  material  included  0.5  g  to  0.6 
g  of  zirconium.  The  adsorption  of  phosphate  and 
its  desorption  depend  only  on  the  pH  of  solution. 
They  occur  quantitatively  and  instantaneously  at 
pH  below  8.0  and  above  13.5,  respectively.  An 
aqueous  solution  with  the  pH  adjusted  to  1.5  is 
passed  through  the  Zr-C*  bed  formed  on  a  mem- 
brane filter  paper  with  the  aid  of  suction.  The 
collected  phosphate  is  then  recovered  by  eluting 
with  40  ml  of  1  M  sodium  hydroxide  solution. 
Pyrophosphate,  tripolyphosphate  and  metaphos- 
phate  behave  as  similar  as  orthophosphate.  (Au- 
thor's abstract) 
W87-08600 


5B.  Sources  Of  Pollution 


RATES  OF  DISSOLUTION  AND  BIODEGRA- 
DATION  OF  WATER-INSOLUBLE  ORGANIC 
COMPOUNDS, 

Cornell  Univ.,  Ithaca,  NY.  Lab.  of  Soil  Microbi- 
ology. 

J.  M.  Thomas,  J.  R.  Yordy,  J.  A.  Amador,  and  M. 
Alexander. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  52,  No.  2,  p  290-296,  August  1986. 
7  fig,  24  ref.  PHS  Grant  ES-07052. 

Descriptors:  'Fate  of  pollutants,  'Solubility,  'Mi- 
crobial degradation,  'Biodegradation,  'Organic 
compounds,  'Bacterial  physiology,  *Kinetics,  Bio- 
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logical  wastewater  treatment,  Wastewater  treat- 
ment, Bacteria,  Growth  rates,  Population  dynam- 
ics, Growth  media,  Culture  media,  Hydrocarbons, 
Pollutants,  Insecticides,  Pesticides,  Carbamate  pes- 
ticides, Chemical  reactions. 

The  relationship  between  the  dissolution  rates  of 
organic  compounds  that  are  sparingly  soluble  in 
water  and  the  biodegradation  of  these  compounds 
by  mixed  cultures  of  bacteria  was  studied.  The 
rates  of  dissolution  of  naphthalene  and  4-chlorobi- 
phenyl  were  directly  related  to  their  surface  areas. 
The  bacteria  caused  a  decline  in  the  concentration 
of  the  soluble  substrate.  The  rate  of  bacterial 
growth  fell  abruptly  when  4-chlorobiphenyl  or 
naphthalene  was  no  longer  detectable  in  solution. 
The  population  continued  to  increase  in  media 
with  different  surface  areas  of  insoluble  4-chlorobi- 
phenyl,  but  the  final  counts  were  higher  in  media 
in  which  the  surface  areas  of  the  substrate  were 
larger.  The  rates  of  dissolution  of  palmitic  acid, 
octadecane,  di(2-ethylhexyl)  phthalate  (DEHP), 
and  carbaryl  were  determined  in  the  absence  of 
microorganisms.  A  mixed  culture  of  microorga- 
nisms mineralized  palmitic  acid,  DEHP,  and  car- 
baryl at  a  logarithmic  rate,  while  octadecane  min- 
eralization was  linear.  The  rates  of  mineralization 
at  the  end  of  the  active  phase  of  the  biodegradation 
were  lower  than  the  rate  of  dissolution  of  palmitic 
acid  but  higher  than  the  rate  of  dissolution  of 
octadecane  in  the  uninoculated  medium.  It  is  sug- 
gested that  spontaneous  dissolution  rates  are  only 
one  of  the  factors  that  govern  the  rates  of  biode- 
gradation. (Author's  abstract) 
W87-07597 

AEROBIC     METABOLISM     OF    TRICHLOR- 
OETHYLENE  BY  A  BACTERIAL  ISOLATE, 

Technology  Applications,  Inc.,  Gulf  Breeze,  FL. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-07599 


DISPERSION  OF  POLLUTANTS  IN  RIVERS, 

Institute  of  Meteorology  and  Water  Management, 
Warsaw  (Poland). 

W.  Czernuszenko.  ■■.,,** 

Hydrological  Sciences  Journal  HSJODN,  Vol.  32, 
No.  1,  p  59-67,  March  1987.  3  fig,  4  ref. 

Descriptors:  *Path  of  pollutants,  'Polluted  rivers, 
♦Dispersion,  *Advection,  'Mathematical  equa- 
tions, Simulation,  Mixing,  Channels,  Rivers,  Pol- 
lutants. 

The  problem  under  consideration  is  the  mixing  of 
conservative,  nonbuoyant  pollutants  released  into  a 
river.  Such  pollutants  are  mixed  with  the  water  of 
a  river  by  different  mechanisms,  i.e.  molecular 
diffusion,  turbulent  diffusion,  advection  and  disper- 
sion. These  mechanisms  are  explained.  One  of  the 
most  important  is  dispersion,  which  is  derived  and 
described  in  the  paper.  The  mixing  process  in 
rivers  is  represented  by  the  advection-dispersion 
equation.  Analyzing  this  process  in  irregular  rivers 
is  usually  impossible  because  of  the  lateral  advec- 
tion term  in  the  dispersion  equation.  However,  this 
term  disappears  in  a  special  curvilinear  coordinate 
system.  Such  a  system  is  introduced  and  a  method 
of  solution  of  the  dispersion  equation  is  presented. 
Two  examples  of  the  simulation  of  a  mixing  proc- 
ess in  curvilinear  channels  are  given.  (Author's 
abstract) 
W87-07615 


For  primary  bibliographic  entry  see  Field  2L. 

W87-O7630 


CAN  GRAIN  ABSORB  VOLATILE  PHENOLS 

FROM    IRRIGATING   WATER:   THIN-LAYER 

CHROMATOGRAPHY  OF  STEAM-VOLATILE 

PHENOLS  IN  THE  WASTE  WATER  OF  THE 

PETROLEUM  INDUSTRY  AND  THE  GRAIN 

IRRIGATED  BY  IT, 

Agricultural     Biology     Research     Inst.,     Beijing 

(China). 

For  primary  bibliographic  entry  see  Field  5A. 

W87-07620 

PETERSEN'S  BENTHIC  STATIONS  REVISIT- 
ED. II.  IS  THE  OSLOFJORD  AND  EASTERN 
SKAGERRAK  ENRICHED, 

Havsfiskelaboratoriet,  Lysekil  (Sweden). 


MATHEMATICAL  SIMULATION  MODEL 
FOR  ENVIRONMENTAL  TRANSPORT  PROC- 
ESSES IN  TIDAL  RIVERS  AND  ESTUARIES, 

GKSS  -  Forschungszentrum  Geesthacht  G.m.b.H., 

Geesthacht-Tesperhude    (Germany,    F.R.).    Inst. 

fuer  Physik. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-07660 

FATE  OF  WASTEWATER  CONSTITUENTS  IN 
SOIL  AND  GROUNDWATER:  NITROGEN 
AND  PHOSPHORUS, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 
Water  Resources. 

F.  E.  Broadbent,  and  H.  M.  Reisenauer. 
IN:      Irrigation      With      Reclaimed      Municipal 
Wastewater  -  A  Guidance  Manual,  Lewis  Publish- 
ers, Chelsea,  Michigan.  1985.  p  12-1  to  12-16,  3  tab. 
21  ref. 

Descriptors:  'Impaired  water  use,  'Water  reuse, 
'Path  of  pollutants,  'Fate  of  pollutants,  'Nitrogen, 
'Phosphorus,  'Groundwater  movement, 

'Wastewater  irrigation,  Soil  contamination,  Ni- 
trates, Leaching,  Ammonia,  Phosphates. 

In  wastewater  irrigation,  the  primary  concern  with 
respect  to  nitrogen  is  the   possibility   of  nitrate 
contamination  of  domestic  water  supplies  and  the 
attendant   risk  of  methemoglobinemia  in  human 
infants.  Although  the  incidence  of  methemoglobin- 
emia, or  'blue  baby  disease',  in  the  United  States  is 
very  low,  the  Public  Health  Service  has  set  10  mg/ 
L  nitrate-N  as  the  level  that  should  not  be  exceed- 
ed in  drinking  water.  Methemoglobinemia  is  much 
more  common  in  ruminant  animals  than  in  humans, 
but  its  occurrence  is  usually  associated  with  high 
nitrate   concentrations   in   forage   rather   than   in 
drinking  water.   Aside  from  the  possible  risk  of 
groundwater  contamination,  it  is  desirable  to  recy- 
cle nitrogen  wherever  feasible,  since  it  is  an  essen- 
tial nutrient  required  for  the  production  of  food 
and  fiber.  Its  reuse  also  represents  energy  conser- 
vation. Nitrogen  retention  in  soil  and  transforma- 
tions in  soil  are  discussed,  as  well  as  ammonia 
volatilization,  plant  uptake  of  applied  nitrogen,  and 
leaching  losses.  Phosphates  added  to  soil  may  be 
taken  up  by  the  crop,  accumulated  by  the  solid 
phase  of  the  soil  in  sorption  and  precipitation  reac- 
tions, or  lost  from  the  system  in  percolating  and 
runoff  waters  or  by  erosion.  Reactions  with  the 
soil  and  crop  removal  account  for  the  largest  frac- 
tion of  the  added  P.  Only  small  amounts-less  than 
3%  of  that  added  annually-have  been  found  in 
drainage   waters.   (See   also   W87-07662)   (Lantz- 
PTT) 
W87-07674 

FATE  OF  WASTEWATER  CONSTITUENTS  IN 
SOIL    AND    GROUNDWATER:    TRACE    ELE- 
MENTS' ,  o    •,       ,c 
California  Univ.,  Riverside.  Dept.  of  Soil  and  bn- 

vironmental  Sciences. 
A.  L.  Page,  and  A.  C.  Chang. 
IN:      Irrigation      With      Reclaimed      Municipal 
Wastewater  -  A  Guidance  Manual,  Lewis  Publish- 
ers, Chelsea,  Michigan.  1985.  p  13-1  to  13-16,  1  fig, 
5  tab,  31  ref. 

Descriptors:  'Impaired  water  use,  'Water  reuse, 
'Path  of  pollutants,  'Fate  of  pollutants, 
'Wastewater  irrigation,  'Soil  contamination, 
'Trace  elements,  'Groundwater  pollution,  Toxici- 
ty, Vegetation,  Path  of  pollutants,  Irrigation  prac- 
tices, Arid  regions,  Semi-arid  regions. 

In  the  soil,  uncontrolled  trace-element  inputs  are 
undesirable,  because  once  accumulated  in  the  soil, 
these  substances  are  in  most  cases  practically  im- 
possible to  remove  and  subsequently  may  lead  to: 

(1)  toxicity  to  plants  grown  on  the  affected  soils, 

(2)  absorption  by  crops,  resulting  in  trace-element 
levels  in  the  plant  tissue  considered  harmful  to  the 
health  of  humans  or  animals  who  consume  the 
crops,  and  (3)  tranposrt  from  soils  to  underground 
or  surface  water,  thereby  rendering  the  water  unfit 
for  its  intended  use.  Wastewaters  always  contain 


trace  elements.  Reviewed  here  is  the  fate  oi  trace 
elements  applied  to  soil  during  wastewater  irriga- 
tion. The  analysis  is  based  upon  the  quantity  of 
irrigation  water  that  would  commonly  be  applied 
to  irrigate  crops  in  arid  and  semi-arid  regions, 
which  is  4  ft/year  (1.2  m/year).  (See  also  W87- 
07662)  (Lantz-PTT) 
W87-07675 

FATE  OF  WASTEWATER  CONSTITUENTS  IN 
SOIL  AND  GROUNDWATER:  PATHOGENS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
W.  T.  Frankenberger 

IN:  Irrigation  With  Reclaimed  Municipal 
Wastewater  -  A  Guidance  Manual,  Lewis  Publish- 
ers, Chelsea,  Michigan.  1985.  p  14-1  to  14-25,  4  tab. 
60  ref. 

Descriptors:  'Impaired  water  use,  'Water  reuse 
•Path  of  pollutants,  'Fate  of  pollutants 
•Wastewater  irrigation,  'Soil  contamination 
'Groundwater  pollution,  'Pathogens,  Bacteria 
Protozoa,  Viruses,  Hydrogen  ion  concentration 
Temperature,  Path  of  pollutants. 

The  survival  rates  of  pathogenic  bacteria  in  soi 

normally  vary  from  one  day  to  several  months 

Many  factors  affect  the  survival  of  enteric  bacterii 

in  soil.  Increased  soil  moisture  content,  cooler  tem 

peratures,  and  higher  organic  matter  content  tent 

to  favor  longer  survival,  but  extremely  acidic  o 

alkaline  conditions,  sunlight,  and  antagonistic  mi 

croflora  are  opposing  factors  to  survival.  Protozo 

and  helminths  appear  to  survive  as  long  as  enteri' 

bacteria  in  soil,  although  ascarris  ova  may  remai 

viable  much  longer.  Depending  on  the  nature  c 

the  soil,  temperature,  pH,  and  moisture  conten 

enterovirus  survival  has  been  reported  to  var 

from  25  to  170  days.  Virus  inactivation  is  promo' 

ed  by  dissaggregation  of  viral  clumps,  presence  c 

chloride  salts,  high  temperature  and  pH,  and  vin 

cidal  chemical  species  such  as  ammonia.  Suspenc 

ed  organic  matter  in  wastewater  (virus-solid  ass< 

ciation)  is  believed  to  have  some  protective  effec 

on  virus  survival.  The  movement  of  pathogens  i 

soil  involves  transport  by  insects,  birds,  rodent 

windblown  soil,  overland  runoff,  and  percolatic 

through  the  soil  profile  to  groundwater.  Contini 

ous  application  of  wastewater  could  result  in  acci 

mulation  of  pathogens  at  the  soil  surface.  Pathoge 

movement  in  surface  runoff  water  may  be  a  greati 

hazard  for  disseminating  diseases  than  pathogf 

elution  to  groundwater.  The  literature  indicat 

excellent  removal  of  viruses  through  soil  colurru 

and  adsorption  in  batch  studies.  It  is  evident  th 

viruses  differ  quite  markedly  in  their  survival  ar 

removal  during  percolation  through  soil.  The  m 

bility  of  viruses  in  soil  is  related  to  viral  propertie 

to  the  pH,  cation  exchange  capacity,  surface  are 

organic  matter  content,  and  texture  of  the  soil;  ai 

to  the  pH,  ionic  strength,  and  flow  rate  of  t 

percolating  fluid.  Adsorption  is  the  primary  mec 

anism  for  viral  retention  in  soil  and  is  favored  I 

low  flow  rates,  intermittent  loading,  high  cati< 

exchange  capacity,  high  clay  content,  high  orgar 

matter  content,  and  low  pH.  Desorption  is  prom< 

ed  by  percolating  fluids  with  low  ionic  streng 

through  soil.  Wastewater  application  to  soil  s 

pears  to  be  very  effective  in  pathogen  immobile 

tion  and  inactivation.  (See  also  W87-07662)  (Lan 

PTT) 

W87-07676 

FATE  OF  WASTEWATER  CONSTITUENTS 
SOIL  AND  GROUNDWATER:  TRACE  ORGA 
ICS 

California  Univ.,  Riverside.  Dept.  of  Soil  and  I 
vironmental  Sciences. 

A.  C.  Chang,  and  A.  L.  Page.  . 

IN:  Irrigation  With  Reclaimed  Munici 
Wastewater  -  A  Guidance  Manual,  Lewis  Pubh 
ers,  Chelsea,  Michigan.  1985.  p  15-1  to  15-20,  5  t. 
33  ref. 

Descriptors:  'Impaired  water  use,  'Water  ret, 
•Path  of  pollutants,  'Wastewater  irrigation,  .,1 
contamination,  'Groundwater  pollution,  Tr: 
levels,  Organic  compounds,  Wastewater  treatmc , 
Adsorption,  Volatilization,  Biodegradation,  ?e- 
cides. 
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Trace  organic  substances  are  a  group  of  newly 
discovered  contaminants  of  water  supplies.  Since 
their  discovery,  several  hundred  potentially  haz- 
ardous organic  chemicals  have  been  found  in  natu- 
ral water,  wastewater,  and  drinking  water.  Because 
of  the  inherent  toxic  effects  associated  with  many 
trace  organic  substances,  their  presence  in  the 
water  (even  at  low  concentrations)  has  caused 
great  concern.  Although  conventional  wastewater 
treatment  processes  are  not  designed  for  trace- 
organic  removal,  such  processes  can  greatly 
reduce  the  number  and  concentrations  of  trace 
organics.  When  trace  organics  are  introduced  into 
the  soil  through  wastewater  irrigation,  the  most 
effective  mechanisms  of  attenuation  are  expected 
to  be  adsorption,  volatilization,  and  biodegrada- 
tion.  Because  there  are  few  data  to  quantitatively 
describe  the  fate  of  trace  organics  in  soil,  the  soil 
adsorption  coefficient,  water-air  partition  coeffi- 
cient, and  octanol-water  partition  coefficient  of 
selected  trace  organics  of  the  treated  wastewater 
effluent  provide  useful  indexes  of  the  behavior  of 
trace  organics.  When  they  are  compared  with  sev- 
eral pesticides  whose  environmental  fate  and  trans- 
port in  the  soil  are  well  defined,  it  becomes  obvi- 
ous that  most  trace  organics  of  the  wastewater  will 
be  attenuated  in  the  soil  in  a  manner  similar  to 
attenuation  of  pesticide  residues.  Because  the 
inputs  of  trace  organic  matter  through  irrigation 
are  usually  smaller  than  the  application  of  pesti- 
cides, the  environmental  impact  associated  with 
their  presence  in  wastewater  effluents  is  not  ex- 
pected to  be  very  significant.  (See  also  W87-07662) 
(Untz-PTT) 
W87-07677 


ANNUAL  REPORT,  1984. 

Interagency  Task  Force  on  Acid  Precipitation, 

Washington,  DC. 

For  primary  bibliographic  entry  see  Field  2B. 

W87-07728 


IMPACT   OF   WASTE   DISPOSAL   IN   NEAR- 
SHORE  ENVIRONMENTS, 

Woods    Hole    Oceanographic    Institution,    MA. 

Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-O7730 


ACCUMULATION  OF  POLYNUCLEAR  ARO- 
MATIC HYDROCARBONS  BY  THE  CLAM 
MYA  ARENARIA, 

Department  of  Fisheries  and  Oceans,  St.  Andrews 

(New  Brunswick). 

D.  W.  McLeese,  S.  Ray,  and  L.  E.  Burridge. 

IN:  Wastes  in  the  Ocean,  Volume  6:  Nearshore 

Waste  Disposal,  John  Wiley  and  Sons,  New  York, 

New  York.   1985.  p  81-88,   1   fig,   3  tab,   8  ref. 

Descriptors:  *Bioaccumulation,  *Path  of  pollut- 
ants, 'Waste  disposal,  *Costal  waters,  *Water  pol- 
lution effects,  'Aromatic  compounds,  ♦Hydrocar- 
bons, 'Clams,  Marine  environment,  Marine  sedi- 
ments, Phenanthrene,  Triphenylene. 

Clams  (Mya  arenaria)  exposed  to  five  polynuclear 
aromatic  hydrocarbon  compounds  in  water  had 
relatively  high  uptake  rates  (K  sub  1  of  6.3-36.9/ 
hr)  and  low  excretion  rates  (K  sub  2  of  0.006- 
0.001/hr).  Bioconcentration  factors  ranged  from 
1100  for  phenanthrene  to  11,000  for  perylene. 
Clams  exposed  to  sediment  contaminated  with  the 
hydrocarbons  showed  similar  uptake  and  excretion 
patterns  for  the  five  compounds.  The  bioconcen- 
tration factors,  calculated  in  relation  to  the  concen- 
tration of  the  hydrocarbons  in  overlying  water, 
ranged  from  1400  for  phenanthrene  to  4200  for 
tnphenylene  and  were  generally  smaller  than  those 
from  seawater  exposure.  The  bioconcentration  fac- 
tors increased  with  increasing  molecular  weight  of 
e  hydrocarbons.  Although  not  proven  conclu- 
vely,  the  bioavailability  of  the  compounds  in 
xliment  to  clams  appears  to  be  dependent  on  the 
presence  of  the  compounds  in  the  overlying  water. 
(See  also  W87-07729)  (Author's  abstract) 
W87-07732 


MONITOR  OF  SEWAGE  PARTICULATE  DEP- 
OSITION AND  MOVEMENT, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Microbi- 
ology. 

D.  J.  Emerson,  and  V.  J.  Cabelli. 
IN:  Wastes  in  the  Ocean,  Volume  6:  Nearshore 
Waste  Disposal,  John  Wiley  and  Sons,  New  York, 
New  York.  1985.  p  89-111,  5  fig,  11  tab,  25  ref. 
NOAA  Grant  NA-8ORACOO106. 

Descriptors:  'Bioindicators,  'Costal  waters,  'Clos- 
tridium, 'Path  of  pollutants,  'Waste  disposal, 
'Marine  sediments,  'Narragansett  Bay,  'Rhode 
Island,  'New  York  Bight,  'Bacteria,  Ocean  dump- 
ing, Monitoring,  Wastewater  disposal,  Municipal 
wastewater,  Sludge. 

Clostridium  perfringens  is  an  obligately  anaerobic, 
spore-forming  bacterium  present  in  human  feces 
and  found  in  municipal  sewage  effluents  at  densi- 
tites  of  10,000  -  100,000  organisms/mL.  Because 
the  environmentally  resistant  spores  survive  for 
extended  periods  of  time,  their  densities  in  marine 
sediments  provide  an  historical  record  of  the  depo- 
sition and  movement  of  sewage  particulates.  This 
was  explored  using  a  relatively  facile  method  de- 
veloped for  the  enumeration  of  the  spores  in 
marine  sediments.  Sediment  samples  were  collect- 
ed and  assayed  from  two  locations:  Narragansett 
Bay,  Rhode  Island,  and  the  New  York  Bight.  The 
C.  perfringens  spore  densities  in  the  Narragansett 
Bay  sediments  were  highest  in  the  upper  reaches  of 
the  Providence  River  near  the  major  sources  of 
municipal  sewage  discharges  into  the  bay  and  de- 
creased with  increasing  distance  from  the  dis- 
charge sites.  They  were  higher  in  the  East  Passage 
than  in  the  West  Passage  of  the  bay.  Elevated 
densities  were  found  in  the  vicinity  of  other  out- 
falls and  discharges  into  the  bay.  The  highest  C. 
perfringens  densities  in  the  New  York  Bight  apex 
were  found  in  the  sediment  samples  collected  from 
the  deeper  waters  to  the  west  and  southwest  of  the 
sewage-sludge  dumpsite.  This  corresponded 
roughly  to  the  area  bounded  by  the  27-m  deep 
isopleth.  The  available  data  suggest  little  move- 
ment of  the  sludge  shoreward  to  the  north  and 
west  beyond  the  18-m  deep  isopleth.  High  C.  per- 
fringens spore  densities  were  observed  in  a  sedi- 
ment sample  collected  from  the  mouth  of  the 
Hudson  Canyon,  40  km  south  of  the  dumpsite.  (See 
also  W87-07729)  (Author's  abstract) 
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The  adsorption  of  exchangeable  ammonium  and 
other  minor  cations  in  seawater  can  be  described 
by  an  expression  derived  from  selectivity  coeffi- 
cients and  activities  of  the  major  cations.  Minor 
components  compete  for  exchange  sites  with  the 
major  cations,  so  the  amount  adsorbed  will  depend 
on  the  activities  of  these  major  cations  as  well  as 
on  the  activities  of  the  minor  components.  The 
final  expression  has  the  same  form  as  the  Langmuir 
isotherm.  Using  experimentally  determined  selec- 
tivity coefficients  for  a  montmorillonite  clay  and 
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the  activities  of  the  major  cations  in  the  experimen- 
tal system,  the  model  can  be  used  to  predict  an 
ammonium  adsorption  constant,  at  25  C,  of  12.6  + 
or  -  1.7  L/mole.  The  adsorption  constant  predicted 
by  the  model,  at  4  C,  of  14.6  +  or  -  1.9  L/mole, 
using  values  for  selectivity  coefficients  predicted 
from  enthalpy  data,  also  agrees  with  the  constant 
measured  at  the  same  temperature,  13.1  +  or  -  1.5 
L/mole  for  the  montmorillonite-rich  pelagic  clay. 
The  relative  strengths  of  adsorption  of  the  cations 
follows  the  series  Li(  +  )  <  NH4(  +  )  <  Rb(+)  < 
Cs(+)  for  the  monovalent  cations  and  Mn(2  +  )  < 
Sr(2+)  <  Ba(2+)  for  the  divalent  cations.  Ammo- 
nium adsorption  constants  were  measured  for  sedi- 
ments from  Saanich  Inlet,  British  Columbia, 
Canada,  before  and  after  the  removal  of  organic 
matter.  The  results  after  extraction  suggest  that  in 
organic-rich  sediment  the  humic  material  may  be 
associated  with  the  clay  minerals,  creating  a  clay- 
humic  complex  that  is  the  actual  substrate  control- 
ling the  ammonium  adsorption.  In  sediments  where 
the  organic  matter  has  been  removed,  or  in  organ- 
ic-poor sediments,  the  clay  mineralogy  apparently 
dictates  ammonium  adsorption  behavior.  (See  also 
W87-07729)  (Author's  abstract) 
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Metal  data  for  the  sediments  of  the  New  York 
Bight  were  assembled;  the  data  base  consisted  of 
more  than  8000  chemical  analyses  of  16  elements 
(Ag,  Ba,  Cd,  Cr,  Cu,  Fe,  Hg,  K,  Mn,  Ni,  Pb,  Sr, 
Ti,  Rb,  V,  and  Zn)  taken  from  1000  sampling 
stations.  Other  information  assembled  was  sedi- 
ment grain  size,  total  organic  carbon,  and  loss  on 
ignition.  In  the  New  York  Bight  apex  the  sediment 
is  composed  of  two  principal  components:  a  sand 
component  low  in  organic  matter  and  leachable 
metals,  and  a  silt-clay  component  high  in  organic 
matter  and  leachable  metals.  There  is  a  very  high 
correlation,  often  >  0.9,  between  Zn,  Cr,  Cu,  Pb, 
Ni,  Fe,  Hg,  Cd,  and  organic  matter  are  largely 
anthropogenic.  Conversely,  the  sediments  on  the 
edge  of  the  continental  shelf  are  relatively  unpol- 
luted. The  Christiaensen  Basin,  and  to  a  lesser 
extent,  the  Hudson  Shelf  Valley  are  areas  with 
especially  high  concentrations  of  acid-leachable 
metals.  Excess  toxic  metal  concentrations  are  not 
found  in  the  sewage  dumpsite  area;  the  sludge- 
originated  metals  are  carried  out  of  the  dumpsite 
by  water  movement.  Metal  pollution  exists 
throughout  the  apex  even  in  areas  that  are  mainly 
covered  with  sand.  The  highest  concentrations  of 
metals  are  in  the  silt-clay  component  of  the  sedi- 
ments at  the  dredged-material  dumpsite  and  in  the 
Christiaensen  Basin.  Sewage  sludge  appears  to  be 
the  most  important  source  of  metal  influx  to  the 
sediment,  though  all  three  sources  (sewage  sludge, 
dredged  material,  and  airborne  particulates)  have 
similar  fluxes  of  10,000  t/yr.  (See  also  W87-07729) 
(Author's  abstract) 
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Wastewater  disposal,  Coprostanol,  Sludge,  Gas 
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A  detailed  investigation  of  polynuclear  aromatic 
hydrocarbons  (PAHs),  polychlorinated  biphenyls 
(PCBs)  and  coprostanol  in  the  New  York  Bight 
system  was  undertaken;  their  concentration,  com- 
position, and  distribution  on  suspended  particulate 
matter  from  the  Hudson  River  to  the  New  York 
Bight  were  determined.  Sewage  sludge  was  richer 
in  organic  substances  than  the  mud  layer  (4.5-9  cm) 
of  a  dredged-material  core;  the  sewage  contained 
14,   4.8,   and   2.4  mg/gm  of  extractable   organic 
matter,  saturated  hydrocarbons,  and  aromatic  ma- 
terial, respecitvely;  the  dredged-material  contained 
3,   0.7,   and   0.5   mg/gm   of  extractable   organic 
matter,  saturated  hydrocarbons,  and  aromatic  ma- 
terial, respectively.  Fused  silica  capillary  gas  chro- 
matography and  gas  chromatographic  mass  spec- 
trometry were  employed  for  PAH,  PCB,  and  co- 
prostanol  determinations.   The   PAH  compounds 
were   abundant   (47   micrograms/gm)   in   sewage 
sludge  The  PCB  concentrations  in  dredged  mate- 
rial and  sewage  sludge  from  metropolitan  New 
York  ranged  from  0.4  to  6.9  and  from  3.5  to  6.4 
micrograms/gm  (dry  wt),  respectively.  Coprosta- 
nol concentration  in  sewage-sludge  composite  sam- 
ples was  94  microgram/gm.  Key  flux  mechanisms 
between  estuarine  and  shelf  organic  chemistry  and 
between  benthic  and  water-column  organic  chem- 
istry   are    proposed;     the    mechanisms    include 
Hudson  River  and  Upper  Bay  sediment  resuspen- 
sion  and  bottom-water  transport  within  the  estu- 
ary, sewage  effluent  input  to  harbor-river  surface 
water   followed   by   seward   transport,   landward 
transport  of  resuspended  bight  sediment  linked  to 
resuspension  of  PAH-rich  dredged  material,  and 
possible   transport   of  sewage-associated   organic 
particulates  down  the  Hudson  Valley.  Sediment 
particle    size-organic    substance    associations    re- 
vealed that  dredged  material  is  rich  in  pyrogenic 
PAHs  and  sewage  sludge  is  rich  in  petroleum 
PAHs;  the  dredged  material  and  sewage  sludge 
behaved  dissimilarly  with  respect  to  the  associa- 
tions of  size,  PAHs,  and  PCBs.  The  PAHs,  PCBs, 
and    coprostanol    are    decoupled    in    the    water 
column  particulates,  probably  due  to  differential 
solubility  behavior  of  the  three  compound  classes. 
(See  also  W87-07729)  (Author's  abstract) 
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In  1972,  disposal  of  sediment  dredged  from  Dal- 
housie Harbour  in  New  Brunswick  was  restricted 
to  a  25-m-deep  ocean  dumpsite  located  15  km  from 
the  harbor  in  the  Bay  of  Chaleur.  Between  1972 
and  1978,  approximately  280,000  cu  m  of  dredged 
material  containing  elevated  concentrations  of  zinc 
(140-980  mg/kg,  dry  wt),  copper  (not  given),  lead 
(not  given),  and  cadmium  (1.4-2.7  mg/kg)  were 
dumped.  In  early  1973,  the  disposal  site  was 
changed  to  an  intertidal  location  in  Dalhousie  Har- 
bour. The  oceanic  dumpsite  remained  unused  until 
reactivation  was  proposed  in  1980  as  an  alternative 
to  unconfined  shoreline  disposal.  Geochemical  sur- 
veys were  conducted  in  1978  and  1980.  The  1978 
study  showed  that  although  the  dumpsite  was  not 
physically   discernible    from    the   general   bottom 


structure,  the  metal  distribution  clearly  outlined 
the  disposal  site.  Cadmium  concentration  was  par- 
ticularly high  (1-2  mgAg,  dry  wt)  near  the  dump- 
site  center.  Results  of  the  partial  chemical  leaches 
indicated  a  strong  organic-particle-metal  associa- 
tion (80-90%  of  total  metals),  reflecting  the  organ- 
ic-rich anoxic  sediments  dredged  from  Dalhousie 
Harbour.  By  1980,  a  decrease  in  concentrations  ot 
cadmium  and  zinc  and  a  westward  skew  of  the 
highest  metal  concentrations  from  dumpsite  center 
had  occurred.  Geochemical  partitioning  showed  a 
transfer  of  both  metals-from  the  reducing-agent- 
extractable  group  for  cadmium  and  from  the  resid- 
ual phase  for  zinc.  These  transfers  and  losses  were 
attributed  to  transport  of  sediment  and  changes  in 
the  redox  potential  of  the  sediments.  (See  also 
W87-07729)  (Author's  abstract) 
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Energy  changes  may  be  used  to  monitor  dredged 
material  that  is  released  from  scows  or  hopper 
dredges  at  open-water  disposal  sites.  For  many 
minutes   after   the   discharge,   almost   all   of  the 
dredged  material  travels  in  a  well-defined  turbid 
plume.  Measurements  of  the  total  energy  density  of 
this  plume  during  discharge  may  serve  as  a  basis  to 
describe  and  compare  the  short-term  behavior  of 
dredged  material,  in  particular  to  estimate  the  dis- 
tance that  the  material  will  spread  over  the  bottom 
and  to  assess  the  influence  of  bottom  topography 
on  the  spread  of  dredged  material  during  the  dis- 
charge.  An  energy  balance  calculation  requires 
measurements  of  the  speed,  density,  and  size  of  the 
slurry  of  dredged  material  in  order  to  determine 
both  its  kinetic  and  potential  energy.  Changes  in 
the  energy  density  are  relatively  large  and  are 
determined  by  the  conservation  of  scalar  quanti- 
ties.  Observations  made  during  the  U.S.   Army 
Corps  of  Engineers  Dredged  Material  Research 
Program  indicate  that  only  about  10%  of  the  po- 
tential energy  of  the  dredged  material  in  the  scow 
or  hopper  appears  in  the  slurry  that  spreads  over 
the  seafloor.  The  maximum  spread  of  material  is 
the  distance  between  the  initial  contact  pomt  and 
the  point  where  the  energy  gradient  intersects  the 
bathymetry.  For  a  slurry  with  a  concentration  of 
about  5  gm/L  traveling  over  a  flat  seafloor,  energy 
dissipation  is  sufficient  to  bring  the  slurry  to  rest  in 
a  few  minutes  or  a  few  tens  of  minutes.  Such  a 
slurry  should  travel  indefinitely  down  slopes  as 
low  as  3  degrees;  likewise,  the  distance  covered  by 
the  slurry  should  be  restricted  greatly  if  it  is  travel- 
ing up  slopes  of  a  few  degrees.  (See  also  W87- 
07729)  (Author's  abstract) 
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In  June   1979  an  experiment  on  the  disposal  of 
dredged  material  in  the  New  York  Bight  apex  was 
performed  in  which  acoustical,  chemical,  and  hy- 
drographic  data  were  obtained.  Prior  to  the  dispos- 
al, the  water  column  was  clearly  stratified,  present- 
ing both  a  potential  dispersion  floor  and  a  disper- 
sion ceiling.  Immediately  after  the  disposal  oper- 
ation, two  surface  sublayers  with  different  salinities 
appeared  on  the  temperature-salinity  diagram,  indi- 
cating a  less  saline  surface  layer  at  the  dumpsite. 
The  floor  and  ceiling  effects  were  shown  in  the 
plume  structure  obtained  by  acoustic  measurement. 
A   two-process   diffusion,   calculated    fromm   the 
Joseph-Sendner  model,  was  observed;  each  process 
exhibited  a  different  diffusion  velocity  and  spatial 
variation.  The  highest  particle  concentrations  de- 
cayed by  the  second  power  of  time.  The  variances 
were  one  order  of  magnitude  larger  than  the  aver- 
age source  diffusion,  probably  due  to  the  larger 
settling  velocity  of  dredged  material  during  the 
measured  period.  The  particle  budget  based  on  the 
acoustic  calculations  decreased  exponentially  as  a 
function  of  time  of  each  of  the  three  water  layers 
(surface,   pycnocline,   and   bottom   nepheloid)  as 
well  as  for  the  water  column  as  a  whole.  Direct 
relationships  were  found  between  observed  acous- 
tic intensity  and  calculated  acoustic  intensity  and 
between  measured  total  suspended  matter  and  total 
suspended  matter  calculated  by  using  numbers  of 
particles  and  particle  sizes.  (See  also  W87-07729) 
(Author's  abstract) 
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Three  controlled  sewage-sludge  dumping  experi- 
ments involving  moving  and  stationary  dumping  in 
the  New  York  Bight  apex  were  conducted  in  July 
1976-  the  goal  was  to  obtain  results  on  short-term 
spatial  and  temporal  variations  in  sludge  compo- 
nents in  the  water  column  after  dumping  events 
and  to  determine  the  length  of  time  needed  for  the 
water  column  to  return  to  the  predumping  state. 
Water  column  properties  measured  before  and 
after  sludge  discharge  were  temperature,  salinity, 
dissolved  oxygen,  nutrients,  and  adenosine  triphos- 
phate After  the  moving  dump,  which  is  associated 
with  a  large  amount  of  turbulent  mixing  from  the 
wake  of  the  barge,  sludge  components  were  rapid 
ly  mixed  within  the  pycnocline.  Except  for  ammo 
nium  concentrations,  the  water  column  returned  tc 
predump  conditions  within  3  hr  after  dumping 
Horizontal  underway  (continuous)  mapping  ot  tm 
sludge  plume  at  the  surface  and  at  1-,  6-,  and  8-n 
depths  showed  the  presence  of  several  areas  o 
sludge-seawater  mixtures  that  appeared  as  oscilla 
tions  in  the  concentration  field.  After  the  station 
ary  dump,  concentrations  of  sludge  component, 
(both  dissolved  and  particulate)  in  the  wate 
column  were  greatest  at  approximately  5  m  deep 
Biological  decomposition  of  sludge,  as  lnferre 
from  adenosine  triphosphate  production  in  dialysj. 
bag  experiments,  occurred  rapidly  within  48  h, 
after  a  moving  dumping  event.  (See  also  W«/, 
07729)  (Author's  abstract) 
W87-07745 

MINING  WASTE  DISPOSAL  IN  NORWAY: 
CONFLICT  BETWEEN  FISHERIES   AND  N 
DUSTRY,  _ 

Fiskeridirektoratets  Havforskmngsinstitutt,  berge, 

(Norway). 

For  primary  bibliographic  entry  see  Held  5fc. 

W87-07746 
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ORGANIC  COMPLEXANT-ENHANCED  MO- 
BILITY OF  TOXIC  ELEMENTS  IN  LOW- 
LEVEL  WASTES:  QUARTERLY  PROGRESS 
REPORT,  JANUARY-MARCH  1984, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
J.  L.  Swanson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia,  22161,  as 
DE84014810.  Price  codes:  A02  in  paper  copy,  A01 
in  microfiche.  Report  No.  PNL-4965-3,  June  1984 
18  p,  3  fig,  2  tab,  1 1  ref.  NRC  Contract  DE-AC06- 
76RLO  1830. 

Descriptors:  'Waste  disposal,  'Groundwater  pol- 
lution, 'Organic  compounds,  'Path  of  pollutants, 
Toxic  elements,  'Radioactive  wastes,  'Plutonium 
radioisotopes,  Nickel  radioisotopes,  Americium  ra- 
dioisotopes, Adsorption,  Radioisotopes. 

Described  are  the  results  obtained  during  the  third 
quarter's  activities  of  a  project  whose  objective  is 
to  determine  how  and  to  what  extent  organic 
complexants  affect  the  mobility  of  toxic  elements 
in  subsurface  groundwaters  at  commercial  low- 
level  waste  disposal  sites.  This  project  studies  non- 
radioactive toxic  elements  as  well  as  elements 
having  radioactive  isotopes  of  importance  (e.g.,  60- 
Ni,  239-Pu,  241 -Am).  Organic  complexants  used  in 
the  nuclear  industry  are  being  emphasized,  but 
others  are  also  examined.  Generic  soil  components 
are  employed  (e.g.,  hydrous  oxides,  silica,  clays)  so 
that  the  results  will  be  broadly  applicable.  Substan- 
tiation of  the  previously-indicated  sorption  of  a 
Pu(IV>EDTA  complex  by  hydrous  ferric  oxide 
(Fe2)3.xH20)  was  obtained  by  comparing  the 
sorption  of  EDTA  in  the  presence  and  absence  of 
Pu.  Additional  data  on  the  sorption  of  a  Ni-EDTA 
complex  by  Fe203.xH20  were  also  obtained.  Pre- 
liminary Ni  sorption  data  were  obtained  with  other 
complexants  (picolinic  acid  and  citric  acid),  and 
another  generic  soil  component  (Ti02).  Sorption 
of  a  Ni-EDTA  complex  by  an  anion  exchange 
resin  was  observed.  Complexed  species  are  thus 
likely  to  be  present  in  the  resin  wastes  from  certain 
reactor  decontamination  solution  clean-up  oper- 
ations. An  experimental  problem  that  caused  some 
erroneous  results  for  uncomplexed  Ni  was  discov- 
ered and  corrected.  The  filters  being  used  to  assure 
good  separation  of  solid  and  liquid  phases  were 
removing  Ni  from  solution,  which  skewed  some 
earlier  results.  (Author's  abstract) 
W87-07751 


SOLUTION  OF  CONTAMINANT  TRANSPORT 
EQUATIONS  USING  AN  ORTHOGONAL-UP- 
STREAM  FINITE  ELEMENT  SCHEME, 

Oak  Ridge  National  Lab.,  TN. 
3.  T.  Yeh. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia,  22161,  as 
DE840 14266.  Price  codes:  A02  in  paper  copy,  A01 
n  microfiche.  Report  No.  CONF-840688-2, 
J984).  14  p,  4  fig,  2  tab,  14  ref.  DOE  Contract 
DE-AC05-84OR21400. 

Descriptors:  'Data  interpretation,  'Path  of  pollut- 
ints,  'Mathematical  studies,  'Mathematical  equa- 
tons,  'Finite  element  method,  Mathematical  anal- 
ysis, Distribution  patterns. 

Vn  orthogonal-upstream  weighting  finite  element 
eheme,  which  will  result  in  a  matrix  amenable  to 
recessive  over-relaxation  (SOR)  solution  strate- 
pes,  is  presented  for  approximatingg  the  contami- 
lant  transport  equation  in  subsurface  media.  This 
cheme  differs  from  the  standard  Galerkin  and  on- 
irthogonal-upstream  weighting  schemes  in  that  the 
et  of  weighting  functions  is  required  to  be  orthog- 
mal  to  the  set  of  basis  functions.  These  weighting 
unctions  are  referred  to  as  'orthogonal-upstream' 
weighting  functions  and  are  developed  for  line, 
luadnlaterial,  and  triangular  elements.  Numerical 
esults  have  been  obtained  for  two  examples  and 

re  compared  with  results  of  non-orthogonal-up- 
tream  weighting  schemes.  It  is  found  that  the 
lirect  elimination  solutions  of  the  orthogonal-up- 
tream  finite  element  equations  yield  results  corn- 
arable  to  those  obtained  by  the  direct  solution  of 

ie  Galerkin  and/or  non-orthogonal-upstream 
weighting  finite  element  equations.  The  SOR  com- 
'Mations  of  the  orthogonal-upstream  finite  element 
cneme  generate  convergent  solutions  for  all  cases. 


In  contrast,  the  SOR  calculations  of  the  Galerkin 
and/or  non-orthogonal-upstream  finite  element 
schemes  result  in  convergent  solutions  for  disper- 
sion-dominant cases,  but  produce  divergent  results 
for  advection-dominant  cases.  For  small  problems, 
when  the  central  processing  unit  (CPU)  memory  is 
not  a  consideration,  the  direct  elimination  solutions 
of  the  Galerkin  and  non-orthogonal-upstream  finite 
element  methods  are  the  most  efficient  schemes. 
For  large  problems,  when  SOR  iteration  must  be 
employed  to  solve  the  matrix  equation  owing  to 
the  unavailability  of  CPU  memory,  the  orthogonal- 
upstream  weighting  scheme  provides  the  only  al- 
ternative because  it  is  the  only  scheme  giving 
convergent  SOR  computations  for  all  Peclet  num- 
bers. Furthermore,  it  can  be  expected,  as  the  size 
of  the  problems  increases,  that  the  SOR  iteration 
will  be  more  efficient  than  the  direct  elimination 
solution.  Hence,  even  the  CPU  memory  is  not  a 
consideration  for  very  large  problems,  one  may 
still  prefer  the  orthogonal-upstream  weighting  to 
the  Galerkin  or  non-orthogonal-upstream  weight- 
ing because  of  its  susceptibility  to  the  SOR  iter- 
ation for  all  Peclet  numbers.  (Author's  abstract) 
W87-07752 


WATER   QUALITY  IN  DISTRIBUTION  NET- 
WORKS, 

Keuringsinstituut  voor  Waterleidingartikelen,  Rijs- 

wijk  (Netherlands). 

For  primary  bibliographic  entry  see  Field  5F. 

W87-07784 


TOXICOGENETIC  EFFECTS  LINKED  TO  THE 
CHLORINATION  OF  DRINKING  WATER 
(EFFETS  TOXICOGENETIQUES  LIES  A  LA 
CHLORATION  DES  EAUX  ALIMENTAIRES), 

Liege  Univ.  (Belgium).  Inst,  de  Pathologie. 

N.  Degraeve. 

Aqua  AQUAAA,  No.  6,  p  333-335,  1986.  2  tab,  26 

ref. 

Descriptors:  'Water  pollution  sources,  'Water 
treatment,  'Chlorination,  'Trihalomethanes, 
'Ames  test,  Contamination,  Organic  compounds, 
Carcinogeus,  Mutagens,  Risks. 

A  charasteristic  of  our  industrial  society  is  the 
presence  of  a  large  number  of  manufactured 
chemicals,  some  of  which  are  carcinogenic,  in  our 
environment.  The  Ames  test  is  the  most  accurate 
and  widely  used  method  to  detect  the  presence  of 
mutation  agents.  The  presence  of  these  agents  can 
be  explained  by  the  contamination  of  subteranean 
and  surface  waters  by  industrial,  agricultural,  and 
domestic  pollutants  and  by  the  formation  of  chemi- 
cals during  treatment  or  distribution  of  water.  Spe- 
cifically disinfection  by  chlorination  has  been 
found  to  produce  trihalomethanes,  CHC13, 
CHC12Br  and  CHClBr2,  which  are  known  carcin- 
oges.  However  chlorination  remains  a  relatively 
low  risk  factor  as  its  reaction  products  are  minute 
in  amounts.  But  as  the  pollution  increases  so  does 
the  addition  of  chlorine  to  drinking  water  supply 
and  the  concentration  of  mutagenic  substances  also 
increases.  (Ray-PTT) 
W87-07788 


SURVEY  OF  CONTAMINANT  HYDROGEO- 
LOGY  IN  CANADA, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

R.  E.  Jackson. 

Eos  EOSTA  Vol.  68,  No.  3,  p  35-36,  January  1987. 
38  ref. 

Descriptors:  'Path  of  pollutants,  'Hydrogeology, 
'Pollutants,  Education,  Granular  media,  Fractured 
media. 

There  are  about  250  hydrogeologists  in  Canada  at 
present.  Hydrogeology  and/or  groundwater  hy- 
drology is  taught  at  10  Canadian  universities.  Two 
historical  trends  in  hydrogeology  have  addressed 
(1)  the  microscopic  fundamentals  of  flow  in  porous 
media,  and  (2)  the  macroscopic  conception  of 
groundwater  flow.  Field-scale  testing  in  contami- 
nant hydrogeology  grew  rapidly  in  the  late  1970s 
using  nonreactive  and  reactive  tracers  to  determine 
the  origin  of  the  scale  effect,  the  transport  and 
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transformation  of  organic  contaminants,  and  the 
groundwater  geochemistry  of  radionuclides. 
During  the  same  period  field  testing  of  the  hydrau- 
lic and  transport  properties  of  fractured  media 
began.  Recently  acclaimed  studies  have  focused  on 
the  simulation  of  contaminant  transport  and  the 
development  of  an  expert  system  for  contaminant 
hydrogeology.  (McFarlane-PTT) 
W87-07803 


UPTAKE,  DISTRIBUTION  AND  RETENTION 
OF  ZINEB  AND  ZIRAM  IN  RAINBOW  TROUT 
(SALMO  GAIRDNERI), 

Ministry  of  Transport  and  Public  Works,  Lelystad 

(Netherlands).  Lab.  for  Ecotoxicology. 

C.  J.  Van  Leeuwen,  P.  Van  Hameren,  M.  Bogers, 

and  P.  S.  Griffioen. 

Toxicology  TXCYAC,  Vol.  42,  No.   1,  p  33-46, 

December  1986.  6  fig,  34  ref. 

Descriptors:  'Path  of  pollutants,  'Dithiocarba- 
mates,  'Carbamate  pesticides,  'Fungicides,  'Bioac- 
cumulation,  Biomagnification,  Fish,  Trout,  Zinc, 
Zinc  radioisotopes,  Enzymes,  Toxicity. 

In  short-term  static  bioaccumulation  experiments 
with  14C-labelled  zinc  ethylenebisdithiocarbamate 
(zineb)  and  zinc  dimethyldithiocarbamate  (ziram) 
both  compounds  were  rapidly  disseminated 
through  the  tissues  of  rainbow  trout.  Whole-body 
accumulation  was  low,  with  bioconcentration  fac- 
tors less  than  100.  Whole-body  elimination  was 
rapid  with  45%  and  25%  of  the  initial  radioactivity 
from  ziram  and  zineb,  respectively,  being  retained 
by  the  end  of  the  16-day  depuration  period.  Pig- 
mented tissues  appeared  to  be  major  distribution 
sites.  This  may  be  related  to  the  affinity  of  the 
compounds  and/or  their  degradation  products  to 
melanin  or  to  complexation  with  phenoloxidase,  a 
copper-containing  enzyme  involved  with  melanin 
synthesis.  Autoradiography  also  revealed  a  high 
labelling  of  thyroid  follicles.  The  results  show  tha 
dithiocarbamates  are  selectively  localized  in  vari- 
ous tissues,  reported  to  be  the  target  organs  for 
their  toxic  action.  The  observed  differences  in  toxi- 
cokinetics between  zineb  and  ziram  may,  in  part, 
explain  the  differences  in  toxicity  to  fish  between 
ethylenebisdithiocarbamates  and  dialkyldithiocar- 
bamates.  (Authors'  abstract) 
W87-07806 


ENVIRONMENTALLY  SIGNIFICANT  PHOTO- 
CHEMISTRY OF  CHLORINATED  BENZENES 
AND  THEIR  DERIVATIVES  IN  AQUATIC  SYS- 
TEMS, 

Manitoba    Univ.,    Winnipeg.    Pesticide    Research 

Lab. 

G.  G.  Choudhry,  G.  R.  B.  Webster,  and  O. 

Hutzinger. 

Toxicological     and     Environmental      Chemistry 

TXECBP,  Vol.  13,  No.  1/2,  p  27-83,  1986.  1  fig,  11 

tab,  77  ref. 

Descriptors:  'Fate  of  pollutants,  'Chemical  reac- 
tions, 'Chlorinated  hydrocarbons,  'Benzenes, 
'Photochemistry,  Aquatic  habitats,  Pollutants,  Or- 
ganic compounds. 

The  pollution  of  soil  and  aquatic  environments  by 
chlorinated  aromatic  pollutants  (CAPs)  such  as 
polychlorobenzenes  (PCBzs),  polychlorophenols 
(PCPs),  polychlorodiphenyl  ethers  (PCDPEs), 
phenoxyacetic  acids,  etc.,  creates  growing  public 
anxiety.  Phototransformation  is  an  important  proc- 
ess for  pollutants  in  aquatic  systems.  This  article 
extensively  reviews  the  environmentally  significant 
solution  phase  photochemistry  of  PCBzs  as  well  as 
other  CAPs  derived  therefrom.  The  paper  includes 
photochemical  fate  of  these  CAPs  at  wavelengths 
greater  than  285  nm  on  the  one  hand  and  their 
photolysis  in  solution  in  aquatic  systems  on  the 
other.  Photolytic  reductive  dechlorination  and  iso- 
merization  of  PCBzs  are  reviewed  together  with 
the  photoformation  of  several  products  including 
polychlorobiphenyls  (PCBs)  from  PCBZs.  Recent- 
ly developed  phenomena  of  photoincorporation  of 
PCBzs  into  humic  model  monomers  is  described. 
This  review  also  describes  the  environmental  pho- 
tochemistry of  chlorobenzene  derivatives.  (Au- 
thors' abstract) 
W87-07807 
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Group  5B— Sources  Of  Pollution 

THUNDERSTORMS:  AN  IMPORTANT  MECH- 
ANISM IN  THE  TRANSPORT  OF  AIR  POL- 
LUTANTS, 

Maryland  Univ.,  College  Park.  Dept.  of  Meteorol- 

ogy, 

R.  R.  Dickerson,  G.  J.  Huffman,  W.  T.  Luke,  L.  J. 

Nunnermacker,  and  K.  E.  Pickering. 

Science  SCIEAS,  Vol.  235,  No.  4787,  p  460-465, 

January   1987.   3   fig,   1   tab,   32  ref.   NSF  Grant 

ATM-83-05843. 

Descriptors:  *Air  pollution,  *Path  of  pollutants, 
•Acid  rain,  *Thunderstorms,  Sulfur,  Nitrogen,  Hy- 
drocarbons, Ozone,  Atmosphere. 

Acid  deposition  and  photochemical  smog  are 
urban  air  pollution  problems,  and  they  remain  lo- 
calized as  long  as  the  sulfur,  nitrogen,  and  hydro- 
carbon pollutants  are  confined  to  the  lower  tropo- 
sphere (below  about  1-km  altitude)  where  they  are 
short-lived.  If,  however,  the  contaminants  are  rap- 
idly transported  to  the  upper  troposphere,  then 
their  atmospheric  residence  times  grow  and  then- 
range  of  influence  expands  dramatically.  Although 
this  vertical  transport  ameliorates  some  of  the  ef- 
fects of  acid  rain  by  diluting  atmospheric  acids,  it 
exacerbates  global  tropospheric  ozone  production 
by  redistributing  the  necessary  nitrogen  catalysts. 
Results  of  recent  computer  simulations  suggest  that 
thunderstorms  are  one  means  of  rapid  vertical 
transport.  To  test  this  hypothesis,  several  research 
aircraft  near  a  midwestern  thunderstorm  measured 
carbon  monoxide,  hydrocarbons,  ozone,  and  reac- 
tive nitrogen  compounds.  Their  concentrations 
were  much  greater  in  the  outflow  region  of  the 
storm,  up  to  11  km  altitude,  than  in  surrounding 
air.  Trace  gas  measurements  can  thus  be  used  to 
track  the  motion  of  air  in  and  around  a  cloud. 
Thunderstorms  may  transform  local  air  pollution 
problems  into  regional  or  global  atmospheric 
chemistry  problems.  (Authors  abstract) 
W87-07810 

TRIALKYLLEAD  OCCURRENCE,  BIOLOGI- 
CAL INTERACTIONS,  AND  POSSIBLE 
IMPACT  ON  FOREST  DECLINE, 

Max-Planck-Inst.    fuer    Medizinische    Forschung, 
Heidelberg  (Germany,  F.R.).  Abt.  Physiologic 
For  primary  bibliographic  entry  see  Field  5C. 

W87-07820 


CHEMISTRY  OF  FOGWATER  AND  ESTIMAT- 
ED RATES  OF  OCCULT  DEPOSITION  IN  AN 
AGRICULTURAL  AREA  OF  CENTRAL  SWIT- 
ZERLAND, 

Bern  Univ.  (Switzerland).  Inst,  of  Plant  Physiolo- 
gy 
For  primary  bibliographic  entry  see  Field  2B. 

W87-07822 

IODINATION  OF  NUTRIENTS  IN  THE  PRES- 
ENCE OF  CHLORINE  BASED  DISINFECT- 
ANTS USED  IN  DRINKING  WATER  TREAT- 
MENT, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
For  primary  bibliographic  entry  see  Field  5F. 

W87-07834 


UNDERGROUND    FLOW.    TRANSPORT    OF 
POLLUTANTS.  MINERALIZATION, 

For  primary  bibliographic  entry  see  Field  2F. 
W87-07845 


COMPUTER  MODEL  FOR  SIMULATING 
WATER  QUALITY  AND  QUANTITY  IN  A 
WELLFIELD  IN  AN  ALLUVIAL  AQUIFER, 

Nebraska  Univ.-Lincoln.  Dept.  of  Civil  Engineer- 
ing. 

M.  W.  Gilliland,  and  Q.  M.  Nguyen. 
Ground  Water  GRWAAP,  Vol.  25,  No.  2,  p  151- 
159,   March-April   1987.   6  fig,    13   ref.   Nebraska 
Water  Resources  Center  Project  402-14. 

Descriptors:  •Surface-groundwater  relations,  'In- 
filtration, 'Water  quality,  'Path  of  pollutants, 
•Water  supply,  'Groundwater  management, 
'Groundwater  pollution,  'Model  studies, 
•Groundwater,     'Alluvial     aquifers,     'Computer 


models,  'Groundwater  movement,  Nitrates,  Grand 
Island,  Nebraska,  Aquifers,  Wellfields,  Mathemati- 
cal equations,  Mathematical  studies,  Finite  differ- 
ence methods,  Prickett-Lonnquist  model,  Pollut- 
ants, Drawdown. 

A  surface-water/groundwater  interaction  comput- 
er model  was  developed  for  the  Grand   Island, 
Nebraska  municipal  wellfield.  This  finite-difference 
model,   which  is  two-dimensional   in  plan   view, 
includes  both  quantity  and  quality  components_ 
The  quantity  component  is  a  modified  version  of 
the  Prickett-Lonnquist  model.   Modifications  ac- 
count for  the  effects  of  the  Platte  River  channels, 
which  flow  through  the  modeled  area,  and  adjust 
water  levels  at  pumping  wells  to  account  for  the 
difference  between  the  well  radius  and  the  grid 
size.  The  quality  component  of  the  model  calcu- 
lates nitrate  concentrations  in  pumping  wells  pene- 
trating aquifers  which  are  vertically  stratified  with 
respect    to    nitrate.    The    model    also    estimates 
amounts  of  recharge  from  the  river  to  the  aquifer 
and  the  direction  and  velocity  of  movement  of 
groundwater  in  several  nitrate-contaminated  areas 
adjacent  to  the  wellfield.  Nitrate  is  assumed  to  be  a 
conservative  pollutant,  and  nitrate  transport  is  as- 
sumed to  be  solely  due  to  advection.  The  model 
was  calibrated  using  field  data  collected  in  1984 
and  then  verified  with  field  data  from  two  other 
independent  events  in  1978  and  1984.  The  model 
was  used  to  investigate  the  impacts  of  river  diver- 
sions upstream  on  the  quantity  and  quality  of  water 
in  the  wellfield.   Simulation  results  indicate  that 
zero-flow  conditions  in  the  river  cause  drawdown 
to  increase  greatly,  cause  nitrate  concentration  in 
the  pumping  wells  to  increase  slightly,  and  cause 
the  groundwater  in  the  nitrate-contaminated  area 
north  of  the  wellfield  to  begin  moving  toward  the 
wellfield.  (Author's  abstract) 
W87-07849 


ANALYSIS  OF  STEADY-STATE  SALT-WATER 
UPCONING  WITH  APPLICATION  AT  TRURO 
WELL  FIELD,  CAPE  COD,  MASSACHUSETTS, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-07854 


SEDIMENT  DIATOM  AND  METAL  STRATIG- 
RAPHY FROM  ROCKY  MOUNTAIN  LAKES 
WITH  SPECIAL  REFERENCE  TO  ATMOS- 
PHERIC DEPOSITION, 

Colorado  State  Univ.,  Fort  Collins.  Natural  Re- 
sources Ecology  Lab. 

J.  Baron,  S.  A.  Norton,  D.  R.  Beeson,  and  R. 
Herrmann.  . 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  43,  No.  7,  p  1350-1362,  July 
1986.  11  fig,  1  tab,  41  ref.  UNESCO  Grant  RM-81- 
206GR. 

Descriptors:  'Limnology,  *Stratigraphy,  *Rocky 
Mountains,  *Metals,  ♦Diatoms,  *Mountain  lakes, 
•Acid  rain,  *Deposition,  *Chemistry  of  precipita- 
tion, Water  pollution  sources,  Bioindicators,  Indi- 
cators, Heavy  metals,  Lakes,  Precipitation,  Rain- 
fall, Acidity,  Dating,  Lead,  Copper,  Zinc,  Vanadi- 
um, Mathematical  equations,  Prediction,  Profiles, 
Chemical  properties. 

Experiments  were  conducted  to  determine  wheth- 
er current  levels  of  acidity  in  precipitation  falling 
on  Rocky  Mountain  National  Park  are  greater  than 
historical  levels.  Sediment  cores  from  four  subal- 
pine  lakes  were  sectioned  and  dated  with  Pb210. 
The  stratigraphic  records  of  metals  were  used  to 
detect  trends  in  the  deposition  of  Pb,  Cu,  Zn,  and 
V  because  these  metals  are  known  to  increase  in 
areas  receiving  air  masses  polluted  with  fossil-fuel 
emissions.  Diatom  assemblages  over  time  were 
used  as  indicators  of  change  in  lake  water  chemis- 
try. Reconstructions  of  pH  from  four  lakes  were 
prepared  using  Index  B,  Index  alpha,  and  predic- 
tive equations  derived  from  19  additional  lake  sur- 
face sediments.  The  metal  stratigraphy,  diatom 
stratigraphy,  and  inferred  pH  profiles  of  the  four 
study  lakes  indicate  no  historical  influence  on  pH 
attributable  to  atmospheric  deposition.  However, 
all  four  cored  lakes  showed  a  persistent  increase  in 
the  deposition  rate  of  Pb  starting  in  the  period 
between  1855  and  1905.  The  most  likely  source  of 


the  Pb  is  airborne  particules  from  mining  a-.tivity 
in  Colorado  which  began  in  the  mid- 1800*.  Recent 
high  levels  of  Pb  within  the  sediments  may  be  due 
in  part  to  emissions  related  to  automotive  leaded 
gasoline  combustion.  (Author's  abstract) 
W87-07873 


EFFECT  OF  POINT  AND  DIFFUSE  SOURCE 
LOADINGS  ON  MERCURY  CONCEN7  RA- 
TIONS IN  THE  WABIGOON  RIVER:  EVI- 
DENCE OF  A  SEASONALLY  VARYING  SEDI- 
MENT-WATER PARTITION, 
Ontario  Ministry  of  the  Environment,  Thunder 
Bay  (Ontario). 

J.  W.  Parks,  J.  A.  Sutton,  and  A.  Lutz. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  43,  No.  7,  p  1426-1444,  July 
1986.  19  fig,  14  tab,  18  ref. 

Descriptors:  'Limnology,  'Water  pollution 
sources,  'Mercury,  'Seasonal  variation,  'Path  of 
pollutants,  'Sediments,  Ontario,  Chemical  indus- 
try, Industrial  plants,  Wastewater,  Industrial 
wastewater,  Heavy  metals,  Water  pollution,  Sus-  . 
pended  sediments,  Suspended  solids,  Chemical  re- 
actions, Chemical  properties,  Biological  properties, 
Flow,  Contamination,  Temperature,  Temperature  ' 
effects,  Water  temperature,  Physical  properties. 

Mercury  levels  in  the  surface  sediments,  water,  and 
suspended  sediments  of  the  Wabigoon  River 
downstream  of  Dryden,  Ontario  remain  markedly 
elevated  10  years  after  major  mercury  loadings 
from  a  chlor-alkali  plant  were  sharply  reduced. 
During  1979,  a  typical  water  year,  average  mercu- 
ry concentrations  in  water  throughout  an  80-km 
reach  were  nearly  five  times  the  mean  value  at  the 
control  site.  Elevated  mercury  levels  in  the  Wabi- 
goon River  are  primarily  due  to  the  chemical  and 
biological  remobilization  of  mercury  from  sedi- 
ments. Lesser  amounts  are  due  to  the  erosion  of 
mercury-enriched  sediments  during  high  flows  and 
to  current  releases  from  the  mill  site  at  Dryden.  In 
the  absence  of  resuspended  sediment  during  high 
flows,  mercury  levels  in  contaminated  waters  can 
be  best  described  by  a  sediment-water-suspended 
solids  partition.  This  condition  was  established 
within  half  a  day  in  the  most  contaminated  portion 
of  the  system.  Mercury  concentrations  in  water 
can  fluctuate  seasonally  by  an  order  of  magnitude. 
Highest  concentrations  were  associated  with  ele- 
vated summer  temperatures.  (Author's  abstract) 
W87-07875 

ZOOPLANKTON  AND  FISH  ACCUMULATE 
CHLORINATED  HYDROCARBONS  FROM 
CONTAMINATED  SEDIMENTS, 

Lund  Univ.  (Sweden).  Limnological  Inst. 
P.  Larsson.  .         . 

Canadian  Journal  of  Fisheries  and  Aquatic  sci- 
ences CJFSDX,  Vol.  43,  No.  7,  p  1463-1466,  July 
1986.  2  fig,  21  ref. 

Descriptors:  'Limnology,  'Zooplankton,  'Fish, 
'Bioaccumulation,  'Chlorinated  hydrocarbons, 
•Contamination,  'Lake  sediments,  *Path  of  pollut- 
ants, *Polychlorinated,  Biphenyls,  Accumulation, 
Hydrocarbons,  Sedimen  Plankton,  Water  pollu- 
tion, Seasonal  variation,  Excretion,  Equilibrium, 
Eel,  Crustaceans,  Environment,  Aquatic  environ- 
ment. 

Polychlorinated  biphenyls  (PCBs)  originating  from 
the  sediment  were  taken  up  by  zooplankton  and 
fish  in  artificial  ponds  in  the  field.  PCB  uptake  in 
zooplankton  was  concentration  dependent,  as 
levels  of  the  residues  in  water  varied  seasonally. 
Planktivorous  fish  accumulated  the  compounds  to 
high  levels  at  high  summer  concentrations  of  PCBs 
in  the  water,  after  which  elimination  was  slow.' 
Levels  of  PCBs  in  benthic  fishes  continuously  in- 
creased during  the  1.5-yr  study.  The  results  show 
that  chlorinated  hydrocarbons  deposited  in  sedK 
ments  are  available  to  aquatic  organisms.  Decrease 
ing  levels  of  PCBs  in  daphnids  in  the  autumn- 
winter  of  1983  and  in  the  summer  of  1984  may  bf 
due  to  different  generations  of  daphnids  being  ex 
posed  to  different  concentrations  of  PCBs  in  tna 
water,  thus  establishing  new  partitionings.  (Au. 
Ihor's  abstract) 
W87-07876 
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INFLUENCE  OF  WATER  HARDNESS,  PH, 
AND  ALKALINITY  ON  THE  MECHANISMS 
OF  COPPER  TOXICITY  IN  JUVENILE  RAIN- 
BOW TROUT,  SALMO  GAIRDNERI, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Bi- 
ology. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-07879 


LOSS   OF  LAMPRICIDES   BY   ADSORPTION 
ON  BOTTOM  SEDIMENTS, 

National  Fishery  Research  Lab.,  La  Crosse,  WI. 
For  primary  bibliographic  entry  see  Field  81. 
W87-07882 


WOODY  DEBRIS  AS  A  SOURCE  OF  FINE 
PARTICULATE  ORGANIC  MATTER  IN  CO- 
NIFEROUS FOREST  STREAM  ECOSYSTEMS, 

Alabama  Univ.,  University.  Aquatic  Biology  Pro- 
gram. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-07886 


ZINC  AND  CADMIUM  TRANSPORT  BY  THE 
VERTICALLY  MIGRATING  OPOSSUM 
SHRIMP,  MYSIS  RELICTA, 

Trent  Univ.,  Peterborough  (Ontario).  Watershed 
Ecosystems  Program. 

J.  A.  Van  Duyn-Henderson,  and  D.  C.  Lasenby. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  43,  No.  9,  p  1726-1732,  Sep- 
tember 1986.  2  fig,  3  tab,  40  ref. 

Descriptors:  *Zinc,  *Cadmium,  *Solute  transport, 
•Migration,  'Shrimp,  *Bioaccumulation,  *Path  of 
pollutants,  'Biological  magnification,  Heavy 
metals,  Crustaceans,  Zooplankton,  Plankton, 
Feces,  Food  chains,  Food  habits,  Accumulation, 
Sediments,  Recycling,  Distribution,  Vertical  distri- 
bution, Particulate  matter. 

A  study  was  conducted  to  examine  the  possibility 
that  Mysis  relicta  can  transport  trace  metals  from 
the  sediment  to  the  water  column  and  vice  versa 
during  diurnal  vertical  migration,  providing  a 
pathway  for  normally  immobile  contaminants  in 
the  sediments  to  return  to  the  overlying  water. 
Mysis  feeding  on  sediments  were  found  to  ingest  2- 
4  times  more  zinc  and  8  times  more  cadmium  than 
mysids  feeding  on  zooplankton.  Mysids  feeding  on 
sediments  egested  3-5  times  more  zinc  and  5-7 
times  more  cadmium  than  those  feeding  on  zoo- 
plankton. Concentrations  of  zinc  and  cadmium 
were  5-24  times  higher  in  the  fecal  pellets  than  in 
the  food.  There  was  little  difference  in  the  amount 
of  zinc  and  cadmium  transported  upward  or  down- 
ward per  mysid.  However,  3-4  times  more  zinc  and 
4-7  times  more  cadmium  were  concentrated  and 
recycled  by  Mysis  at  the  sediments  than  in  the 
waser  column.  On  a  population  basis,  mysids  trans- 
ported 5  micrograms  Zn  and  0.008  micrograms 
Cd/cu  m/night  into  the  water  column  and  9  mi- 
crograms Zn  and  0.020  micrograms  Cd/sq  m/d  to 
the  sediments.  It  is  suggested  that  mysids  and  their 
particulate  products  (fecal  pellets,  exuviae)  may 
play  an  important  role  in  the  transport  and  recy- 
cling of  cadmium  and  zinc  to  other  members  of  the 
food  web.  (Author's  abstract) 
W87-07891 


COMPARISON  OF  THE  DIFFERENTIAL  AC- 
CUMULATION OF  CADMIUM  IN  THE  TIS- 
SUES OF  THREE  SPECIES  OF  FRESHWATER 
FISH,  SALMO  GAIRDNERI,  RUTILUS  RUTI- 
LUS  AND  NOEMACHEILUS  BARBATULUS, 
University  Coll.,  Cardiff  (Wales).  Dept.  of  Bio- 
chemistry. 

M.  W.  Brown,  D.  G.  Thomas,  D.  Shurben,  J.  F.  L. 
G.  Solbe,  and  J.  Kay. 

Comparative  Biochemistry  and  Physiology  (C), 
Vol.  84,  No.  2,  p  213-217,  1986.  2  fig,  4  tab,  10  ref. 
NERC  Grant  GR3/4970. 

Descriptors:  *Bioaccumulation,  'Cadmium, 
Tissue  analysis,  'Trout,  'Roach,  'Fish,  'Mathe- 
matical equations,  'Fish  physiology,  'Path  of  pol- 
lutants, Heavy  metals,  Proteins,  Survival,  Liver, 
Water  pollution  effects. 


The  total  body  loads  of  cadmium  accumulated  by 
roach,  stone  loach,  and  rainbow  trout  were  found 
not  to  correlate  directly  with  the  concentration  of 
cadmium  to  which  the  species  had  been  exposed. 
A  fractional  retention  coefficient  was  therefore 
devised,  which  is  the  quotient  of  the  total  body 
cadmium  accumulation  (micrograms  per  100  g 
body  weight)  and  the  notional  cadmium  dose  (mi- 
crograms per  liter  x  weeks).  This  coefficient  was 
found  to  be  constant  for  each  species  at  different 
periods  of  exposure  to  cadmium  alone.  However, 
values  of  the  coefficient  for  roach  and  stone  loach 
were  much  lower  than  for  rainbow  trout.  When 
rainbow  trout  were  preexposed  to  zinc,  the  frac- 
tional retention  coefficient  for  cadmium  fell  to  a 
value  similar  to  those  seen  with  roach  and  stone 
loach  exposed  to  cadmium  alone.  The  signficance 
of  these  observations  is  discussed  in  relation  to  the 
nature  of  the  intracellular  proteins  to  which  cadmi- 
um is  bound.  (Author's  abstract) 
W87-07918 


CONTAMINANT  UPTAKE  BY  FISH  AND  THE 
POTENTIAL  FOR  TRANSFER  TO  HUMANS 
MODELLED  OVER  TIME, 

Michigan  Univ.,  Ann  Arbor.   School  of  Natural 

Resources. 

A.  L.  Jensen. 

Ecological  Modelling  ECMODT,  Vol.  32,  No.  4,  p 

281-290,  July  1986.  5  fig,  1  tab,  10  ref. 

Descriptors:  'Contaminants,  'Bioaccumulation, 
'Path  of  pollutants,  'Limnology,  'Food  chains, 
•Model  studies,  'Growth  rates,  Exploitation,  Ac- 
cumulation, 'Fish,  Growth,  Growth  kinetics,  Dy- 
namics, Foods,  Diet,  Water  pollution,  Mathemati- 
cal models,  Mathematical  analysis,  Estimation, 
Energy,  Oxygen,  Mortality,  Polychlorinated  bi- 
phenyls,  Trout,  Fate  of  pollutants. 

A  model  was  developed  that  enables  coupling  of 
contaminant  uptake  with  the  growth  dynamics  of 
fish,  exploitation,  and  transfer  and  fate.  Contami- 
nant concentration  in  fish  is  a  function  of  the 
properties  of  the  contaminant,  concentrations  in 
the  fishes'  food  and  water,  and  fish  growth  dynam- 
ics; the  level  of  exploitation  has  a  large  effect  on 
contaminant  concentrations  and  the  potential  rates 
of  transfer  to  humans  through  its  effect  on  the  size 
and  age  structure  of  exploited  populations.  The 
coupled  model  was  applied  to  the  dynamics  of 
uptake  and  the  potential  for  transfer  to  humans  of 
PCBs  by  lake  trout  in  the  Great  Lakes.  At  the 
average  level  of  exploitation  reported  for  lake 
trout,  the  amount  of  contaminant  that  could  be 
transferred  was  considerably  less  than  the  amount 
that  could  be  transferred  at  the  maximum  sustain- 
able yield.  It  is  concluded  that  it  is  essential  that 
the  biological  component  of  transfer  and  fate 
models  describe  the  above  aspects  of  contaminant 
uptake,  but  at  the  same  time  the  model  must  be 
relatively  simple  and  must  describe  uptake  as  a 
function  of  time  rather  than  of  age.  (Author's 
abstract) 
W87-07969 


ASBESTOS  FIBERS  AND  TRACE  METALS  IN 
THE  BLOOD  OF  CATTLE  GRAZING  IN 
FIELDS  INUNDATED  BY  ASBESTOS-RICH 
SEDIMENTS, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Soil 

Science. 

H.  Schreier,  J.  A.  Shelford,  and  T.  D.  Nguyen. 

Environmental  Research  ENVRAL,  Vol.  41,  No. 

1,  p  99-109,  October   1986.  4  tab,   25  ref.   NRC 

Contract  OSU83-00076. 

Descriptors:  'Asbestos,  'Trace  metals,  'Blood, 
'Cattle,  'Grazing,  'Sediments,  'Path  of  pollutants, 
'Water  pollution  effects,  Storms,  Tissue  analysis, 
Nickel,  Manganese,  Heavy  metals,  Flooding,  Geo- 
chemistry, Microscopy,  Electron  microscopy,  Mi- 
croscope analysis,  Water  analysis,  Chemical  analy- 
sis, Weathering,  Chemical  composition. 

During  a  major  storm  in  1975,  a  pasture  was 
inundated  with  serpentinitic  sediments  which  are 
rich  in  asbestos  fibers  and  trace  metals.  The  effects 
of  this  material  on  beef  and  dairy  cattle  grazing  at 
the  site  was  investigated  by  analyzing  blood  sam- 
ples from  exposed  and  control  animals  for  asbestos 
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fibers,  trace  metals,  and  general  blood  chemistry. 
The  analysis  showed  that  at  the  time  of  exposure 
Ni  and  Mn  values  were  significantly  higher  in  the 
exposed  animals  than  in  the  controls,  and  in  six  out 
of  seven  samples  asbestos  fibers  were  present  as 
determined  by  electron  microscopy.  Once  the  ani- 
mals were  removed  from  the  site,  trace  metal 
levels  returned  to  normal,  although  asbestos  fibers 
were  still  present  in  three  out  of  seven  animals. 
Two  of  the  control  animals  unaffected  by  the 
sediments  also  showed  asbestos  fibers;  there  were 
no  relationships  between  the  magnitude  of  fibers 
and  trace  metal  content.  This  suggests  that  the 
sediments  influence  the  blood  chemistry  of  ani- 
mals, although  the  presence  and  magnitude  of  as- 
bestos fibers  in  the  blood  can  be  influenced  by 
other  factors  as  well.  (Author's  abstract) 
W87-07987 


EFFECT  OF  WATER  ACTIVITY  ON  LEGION- 
ELLA SPP.  GROWTH  AND  SURVIVAL, 

California  Univ.,  Berkeley.  Sanitary  Engineering 

Research  Lab. 

R.  E.  Danielson,  and  R.  C.  Cooper. 

Journal  of  Applied  Bacteriology  JABAA4,  Vol. 

61,  No.  2,  p  157-161,  August  1986.  1  fig,  17  ref. 

Descriptors:  'Available  water,  'Growth  rate, 
'Survival,  'Legionella,  'Bacterial  physiology, 
'Microbiological  studies,  'Public  health,  'Cultur- 
ing  techniques  'Pathogenic  bacteria,  Bacteria,  Es- 
cherichia coli,  Epidemiology,  Isolation,  Growth, 
Ecological  distribution,  Culture  media,  Growth 
media,  Agars. 

Difficulties  in  the  enumeration  of  legionellas  by 
plate  counting  techniques  and  membrane  filter 
methods  occur  unless  cultures  are  exposed  to  very 
humid  conditions,  suggesting  that  the  organism's 
water  activity  (a  sub  w)  requirements  may  be 
restrictive.  A  series  of  experiments  were  therefore 
performed  to  determine  the  effect  of  a  sub  w  on 
the  growth  of  Legionella,  using  L.  pneumophila 
and  L.  micdadei,  with  E.  coli  as  a  reference  orga- 
nism. The  highest  growth  rates  of  Legionella  were 
observed  at  an  a  sub  w  of  0.995  and  were  signifi- 
cantly decreased  at  lower  a  sub  w  values.  Cell 
death  usually  occurred  at  a  sub  w  values  below 
0.980.  This  sensitivity  to  a  sub  w  may  be  an  impor- 
tant constraint  for  the  distribution  and  survival  of 
Legionella  in  the  environment,  explaining  the  inhi- 
bition of  the  growth  of  these  organisms  in  agar  and 
explaining  why  they  have  not  been  isolated  from 
soil.  (Doria-PTT) 
W87-07989 


COMPARATIVE  PATHWAY  ANALYSIS  OF 
RADIOCESIUM  IN  THE  HUDSON  RIVER  ES- 
TUARY: ENVIRONMENTAL  MEASURE- 
MENTS AND  REGULATORY  DOSE  ASSESS- 
MENT MODELS, 

New  York  Univ.   Medical  Center,   NY.   Inst,   of 
Environmental  Medicine. 
P.  Linsalata,  D.  Hickman,  and  N.  Cohen. 
Health  Physics  HLTPAO,  Vol.  51,  No.  3,  p  295- 
312,  September  1986.  3  fig,  8  tab,  31  ref.  NIEHS 
Grant  ES  00260,  NCI  Grant  CA  13343. 

Descriptors:  'Cesium  radioisotopes,  'Path  of  pol- 
lutants, 'Chemical  analysis,  'Hudson  River,  'Estu- 
arine  environment,  'Model  studies,  'Regulations, 
Radioisotopes,  Environment,  Legal  aspects,  Sedi- 
ments, Water  analysis,  Tissue  analysis,  Fish,  Water 
pollution  sources,  Food  chains,  Food  habits,  Popu- 
lation exposure,  Swimming,  Recreation,  Nuclear 
reactors,  Radioactive  wastes,  Shores,  Model  stud- 
ies, Pollutant  identification. 

Environmental  measurements  and  dosimetry  were 
conducted  for  reactor-released  137Cs  and  134Cs 
and  weapons-produced  137Cs  in  water,  shoreline 
sediment,  and  fish  collected  from  1971  to  1980  in 
the  Hudson  River  Estuary.  Trends  in  annual  mean 
concentrations  and  resulting  dose  implications  for 
man  from  each  source  are  discussed.  Human  expo- 
sure pathways  examined  include  fish  consumption, 
water  consumption,  swimming,  and  recreational 
use  of  the  shoreline.  Based  on  environmental  meas- 
urements, a  maximum,  adult,  whole-body,  50-y 
committed  effective  dose  equivalent  (CEDE)  of  79 
microrem  is  estimated  from  fish  consumption  in 


91 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


I'J  ■■'•'. '■■ 

gHMKK 

•'.  •'<•'•  • 

flJB^jp/-* 

KZ 

elffli 

m 

vSSR  Su 

f93fS^tSoc 

ttk 

&rm& 

■ 

&vvk8 

Bt 

kSuHuv".' 

Group  5B— Sources  Of  Pollution 

1971,  the  year  of  maximum  reactor  discharge  of 
the  radiocesiums.  Estimates  from  other  pathways 
are:  downstream  fish  consumption,  5  microrem; 
upstream  water  consumption,  2  microrem;  swim- 
ming, 0.01  microrem.  External,  whole-body  expo- 
sure from  recreational  shoreline  use  downstream  is 
estimated  to  be  46  micro  rem/yr.  These  estimates 
are  based  on  consumption  factors  of  3.9  and  803 
kg/y  (fish  and  water,  respectively),  and  on  usage 
factors  of  50  and  140  h/y  (swimming  and  shoreline 
recreation,  respectively).  Discrepancies  between 
these  results  and  models  currently  recommended 
by  the  Nuclear  Regulatory  Commission  are  dis- 
cussed. (Author's  abstract) 
W87-07991 

TISSUE  DISPOSITION  OF  109CD(2  +  )  IN  THE 
BROWN  TROUT  (SALMO  TRUTTA)  STUDIED 
BY  AUTORADIOGRAPHY  AND  IMPULSE 
COUNTING,  ,     _  . 

Sveriges  Lantbruksuniversitet,  Uppsala.  Dept.  ot 
Pharmacology  and  Toxicology. 
H.  Tjalve,  J.  Oottofrey,  and  I.  Bjorklund. 
Toxicological     and     Environmental     Chemistry 
TXECBP,  Vol.  12,  No.  1/2,  p  31-45,  1986.  2  fig,  2 
tab,  17  ref. 

Descriptors:  *Path  of  pollutants,  'Bioaccumula- 
tion,  'Tissue  analysis,  "Trout,  'Cadmium  radioiso- 
topes, 'Autoradiography,  'Spectrometers,  Water 
pollution  effects,  Radioisotopes,  Gills,  Cadmium, 
Heavy  metals,  Accumulation,  Kidney,  Blood,  Ra- 
dioactivity techniques,  Radiochemical  analysis. 

Brown  trout  were  exposed  to  109Cd(2+)  in  con- 
centrations of  0.1,  0.5,  1.0,  and  10.0  micrograms/1 
in  aquarium  water  during  one  or  two  weeks.  The 
disposition  of  the  109Cd(2+)  in  the  tissues  was 
then  examined  by  whole-body  autoradiography 
and  gamma  spectrometry.  The  tissues  accumulat- 
ing the  highest  levels  of  109Cd(2  +  )  were  the 
olfactory  apparatus,  the  gills,  and  the  trunk  kidney. 
109Cd(2  +  )  in  the  gills  comprised  from  about  75% 
to  about  40%  of  the  total  body  burden  of  the 
metal,  the  highest  proportions  being  present  at  the 
lowest  cadmium  concentrations  in  the  water  and  at 
the  one  week  exposure  interval.  The  liver  accumu- 
lated a  considerable  concentration  of  109Cd(2  +  ); 
the  lowest  levels  were  registered  in  the  muscles. 
Average  whole-fish  accumulation  of  109Cd(2+) 
was  about  50-100  times  at  the  lower  concentra- 
tions, whereas  at  10  micrograms/1  of  109Cd(2+), 
average  bioaccumulation  had  diminished  to  about 
10-20  times.  The  saturation  of  the  uptake  in  the 
tissues  at  this  concentration  was  most  marked  in 
the  gills.  Results  show  that  some  trout  tissues  can 
strongly  concentrate  cadmium  from  low  water 
concentrations.  The  accumulation  in  the  olfactory 
apparatus  suggests  that  cadmium  may  be  injurious 
to  the  olfactory  sense.  (Author's  abstract) 
W87-08001 


STUDY  OF  THE  SUBSTRATE  INFLUENCE  ON 
THE  FREE  FATTY  ACIDS  PRODUCTION 
DURING  GROWTHS  OF  MARINE  BACTERIA 
ON  DIFFERENT  HYDROCARBONS, 

Centre  d'Oceanologie  de  Marseille  (France). 
J.  F.  Rontani,  and  G.  Giusti. 
Toxicological     and     Environmental     Chemistry 
TXECBP,  Vol.  12,  No.  1/2,  p  61-75,  1986.  6  fig,  2 
tab,  18  ref. 

Descriptors:  'Fate  of  pollutants,  'Oil  spills,  'Bio- 
degradation,  'Substrates,  'Fatty  acids,  'Hydrocar- 
bons, 'Marine  bacteria,  'Growth  media,  'Bacterial 
physiology,  Microbiological  studies,  Bacteria,  Me- 
tabolism, Excretion,  Fermentation,  Degradation, 
Solubility,  Aromatic  compounds,  Surfactants,  Cul- 
turing  techniques,  Chromatography,  Gas  chroma- 
tography, Mass  spectrometry. 

Experiments  were  conducted  to  link  the  composi- 
tion of  free  fatty  acids  excreted  by  a  mixed  marine 
bacterial  community  to  the  nature  of  the  substrate. 
Substrates  selected  were  (1)  aromatic  hydrocar- 
bons of  alkylbenzene  and  naphthenoaromatic 
types;  (2)  n-paraffinic  compounds;  and  (3)  a 
branched  paraffin  (pristane).  Products  were  identi- 
fied using  gas  chromatography  and  gas  chromatog- 
raphy/mass  spectrometry.  Results  demonstrated 
excretion     of    saturated     and     monounsaturated 


straight-chain  fatty  acids.  Because  of  their  surface- 
active  properties,  these  acids  excreted  with  glycoli- 
pidic  complexes  increase  the  solubility  of  hydro- 
carbons in  the  aqueous  phase  and  facilitate  the 
biodegradation.  Fatty  acid  composition  does  not 
change  with  the  nature  of  the  substrate  if  its  biode- 
gradation does  not  lead  to  the  formation  of  propi- 
onic acid.  The  excreted  fatty  acids  are  invariably 
saturated  and  monounsaturated  and  are  composed 
of  a  higher  proportion  of  acids  with  an  even 
carbon  atom  number.  In  the  particular  case  of  n- 
paraffins,  owing  to  the  formation  of  fatty  acids  by 
direct  oxidation  of  the  substrate,  the  fatty  acid 
composition  of  the  culture  medium  depends  on  the 
substrate  carbon  number.  (Doria-PTT) 
W87-08002 

EFFECT   OF   COPPER   AND   CADMIUM   ON 

CARBON  ASSIMILATION  AND  UPTAKE  OF 

METALS  BY  ALGAE, 

Jawaharlal    Nehru    Univ.,    New    Delhi    (India). 

School  of  Environmental  Sciences. 

P.  A.  Azeez,  and  D.  K.  Banerjee. 

Toxicological     and     Environmental     Chemistry 

TXECBP,  Vol.  12,  No.  1/2,  p  77-86,  1986.  4  tab, 

22  ref. 

Descriptors:  'Water  pollution  effects,  'Heavy 
metals,  'Copper,  'Cadmium,  'Carbon,  'Bioaccu- 
mulation, 'Metals,  'Chlorophyll  a,  'Cyanophyta, 
•Algae,  Culturing  techniques,  Plant  physiology, 
Photosynthesis,  Photometry,  Spectrophotometry, 
Pigments,  Enzymes. 

Two  species  of  blue  green  algae  (Spirulina  platen- 
sis  and  Anacystis  nidulans)  grown  in  artificial 
aqueous  media  were  treated  with  Cu  and  Cd  in 
concentrations  of  0.01,  0.1,  1.0,  and  10  ppm  to 
study  carbon  assimilation  and  chlorophyll  (Chi)  a 
content.  The  species  were  treated  with  concentra- 
tions of  0.1,  0.5,  1.0,  5.0,  and  10.0  ppm  to  study  the 
uptake  of  metals  with  exposure  time.  Carbon  as- 
similation and  Chi  a  content  showed  responses 
proportional  to  the  concentration  in  the  general 
form  y  =  K  4-  n(lnC),  where  C  is  the  concentra- 
tion of  metal  in  ppm.  In  the  case  of  uptake,  the 
relation  was  y  =  K  times  C  to  the  nth  power 
(where  C  is  the  molar  concentration  of  the  metal  x 
0.000001).  The  n  values  in  the  case  of  uptake  were 
found  to  be  <  1,  indicating  a  non-Langmuir  type 
of  sorption.  The  concentration  factors  of  metals 
decreased  with  metal  concentration  in  the  medium, 
indicating  a  saturation  effect  of  the  absorption  of 
metal  species  by  algae.  (Author's  abstract) 
W87-08003 

BIOCONCENTRATION  OF  BUTYLTTN  COM- 
POUNDS BY  ROUND  CRUCIAN  CARP, 

Shiga  Prefectural  Inst,  of  Public  Health  and  Envi- 
ronmental Science,  Otsu  (Japan). 
T.  Tsuda,  H.  Nakanishi,  S.  Aoki,  and  J. 
Takebayashi. 

Toxicological  and  Environmental  Chemistry 
TXECBP,  Vol.  12,  No.  1/2,  p  137-143,  1986.  4  fig, 
1  tab,  7  ref. 

Descriptors:  'Path  of  pollutants,  'Bioaccumula- 
tion, 'Tin,  'Butyltin  compounds,  'Carp,  'Biologi- 
cal magnification,  'Solubility,  'Partition  coeffi- 
cients, 'Tissue  analysis,  'Organometallic  com- 
pounds, Fish,  Muscle,  Liver,  Kidney,  Pesticides, 
Chromatography,  Gas  chromatography,  Sample 
preparation,  Reagents. 

Bioconcentration  factors  (BCF)  by  round  crucian 
carp  and  octanol-water  partition  coefficients  (Pow) 
were  measured  for  dibutyltin,  tributyltin,  and  tri- 
phenyltin  compounds.  Water  analysis  was  per- 
formed by  electron-capture  gas  chromatography 
(ECD-GC),  and  tissue  analysis  by  ECD-GC  after 
cleanup  by  silica  gel  column  chromatography. 
Pow  was  0.97  for  7  organotin  compounds.  BCF  of 
tributyltin  and  triphenyltin  compounds  was  1.70- 
2.77  for  muscle,  1.70-2.66  for  vertebra,  2.05-3.70 
for  liver,  and  1.49-3.50  for  kidney.  The  correlations 
between  log  Pow  and  log  BCF  were  investigated. 
Correlations  were  r =0.6049  for  muscle  and 
r= 0.5039  for  vertebra.  These  results  are  lower 
than  for  most  compounds,  possibly  because  of  me- 
tabolism or  steric  hindrance.  (Doria-PTT) 
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CONTAMINATION  OF  SIRKAM  FISHES 
WITH  CHLORINATED  HYDROCARBONS 
FROM   EGGS   OF  GREAT   LAKKS   SALMON, 

Michigan  Dept.  of  Natural  Resources,  Ann  Arbor. 

Inst,  for  Fisheries  Research. 

J.  W.  Merna. 

Transactions  of  the  American   Fisheries  Society 

TAFSAI,  Vol.  115,  No.  1,  p  69-74,  January  1986.  1 

fig,  2  tab,  17  ref. 

Descriptors:  'Contamination,  'Salmon,  'Streams, 
•Chlorinated  hydrocarbons,  'Bioaccumulation, 
•Fish  eggs,  'Great  Lakes,  'Path  of  pollutanU, 
Hydrocarbons,  Organic  compounds,  Eggs,  Diets, 
Food  habits,  Food  chains,  Accumulation,  Spawn- 
ing, Lakes,  Anadromous  fish,  Polychlorinated  bi- 
phenyls,  DDT,  Dieldrin,  Sculpin,  Trout,  Sedi- 
ments, Water  pollution,  Insecticides,  Pesticides. 

Pacific  salmon  (Oncorhynchus  spp.)  have  been 
stocked  in  the  Great  Lakes  where  they  accumulate 
body  burdens  of  chlorinated  hydrocarbons.  The 
transport  of  these  contaminants  to  resident  commu- 
nities in  spawning  streams  was  studied  in  two 
tributaries  of  Lake  Michigan  accessible  to  anadro- 
mous spawners  and  one  control  tributary  blocked 
to  them.  No  polychlorinated  biphenyls  (PCBi), 
DDT,  or  dieldrin  was  detected  in  the  sediments  or 
biota  of  the  control  stream,  or  in  sediments  of  the 
test  streams.  However,  trout  (Salmo  spp.)  and,  to  a 
lesser  extent,  sculpins  (Cottus  spp.)  accumulated 
PCBs  and  DDT  by  eating  contaminated  salmon 
eggs.  Eggs  constituted  as  much  as  87%  by  weight 
of  the  total  stomach  contents  of  trout  collected 
during  the  salmon  spawning  season  between  early 
October  and  early  January.  Salmon  eggs  contained 
0.46-9.50  mg  PCBsAg,  and  0.14-1.80  mg  DDTAg 
Consumption  of  eggs  varied  greatly  among  indi- 
vidual trout,  and  there  was  a  strong  correlation 
between  numbers  of  eggs  in  the  stomachs  and  PCB 
and  DDT  concentrations  in  the  fillets.  It  is  con- 
cluded that  the  evidence  strongly  supports  hydro- 
carbon contamination  of  resident  stream  trout  by 
spawning  salmon  in  Great  Lakes  tributaries.  (Au- 
thor's abstract) 
W87-08042 


PERIPHYTON  AS  MONITORS  FOR  HEAVY 
METAL  POLLUTION  IN  THE  CALCASIEU 
RIVER  ESTUARY, 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 

Chemistry. 

G.  J.  Ramelow,  R.  S.  Maples,  R.  L.  Thompson,  C. 

S.  Mueller,  and  C.  Webre. 

Environmental  Pollution,  Vol.  43,  No.  4,  p  247- 

261,  April  1987.  3  fig,  2  tab,  15  ref.  DOE  Grant 

DE-FG01-83EP31111. 

Descriptors:  'Limnology,  'Periphyton,  'Bioindi- 
cators,  'Heavy  metals,  'Path  of  pollutants,  'Calca- 
sieu River,  'Estuaries,  Sediments,  Metals,  Pollut- 
ants, Copper,  Lead,  Chromium,  Zinc,  Cadmium, 
Arsenic,  Silver. 

The  levels  of  copper,  lead,  chromium,  zinc,  cadmi- 
um, arsenic  and  silver  were  determined  in  periphy- 
ton specimens  obtained  with  a  diatometer  collec- 
tor Stations  selected  were  along  three  important 
bayous  of  the  Calcasieu  River  system.  Distribu- 
tions of  some  metals  in  the  organisms  were  similar 
to  those  found  in  sediment  from  the  same  locations, 
while  other  metals  appeared  to  be  similar  to  water 
concentrations.  Concentration  ratios  of  periphyton 
over  sediment  greatly  exceeded  one  for  the  metals 
chromium,  zinc,  cadmium,  arsenic  and  silver.  The 
concentrations  of  heavy  metals  in  the  penphytor 
appeared  to  yield  more  information  about  pollut 
ants  than  either  water  or  sediment  samples  collect 
ed  at  the  periphyton  stations.  (Author's  abstract 
W87-08055 

LEAD  CONCENTRATIONS  IN  SOIL,  SEDI 
MENT  AND  CLAM  SAMPLES  FROM  TH1 
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311,  April  1987.  3  tab,  24  ref. 
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>e»criptors:  'Limnology,  •Path  of  pollutants, 
Lead,  'Sediments,  'Clams,  'Pungo  River,  'Peat- 
jids,  Drainage,  Canals,  Tissue  analysis,  Bioavaila- 
ility,  North  Carolina. 

ead  (Pb)  concentrations  were  measured  in  sam- 
es  of  peat  soils,  sediments  and  clams  (Rangia 
ineata)  collected  from  the  Pungo  River  region  of 
Mutal  North  Carolina.  In  peat  soils,  mean  Pb 
mcentrations  (dry  weight  +  or  SD)  were  signifi- 
intly  higher  (p  <0.05)  in  surface  samples  (12.8 
icrogram(ug)/g  +  or  -  7.6)  than  in  samples  from 
ipths  of  20  cm  (2.7  ug/g  +  or  -  2.7)  or  1  m  (3.6 
l/g   +   or  -   3.6).   Mean  Pb  concentrations  in 
rface  sediments  from  canals  draining  peatlands 
d  from  the  Pungo  River  which  receives  this 
ainage  ranged  from  0.1  ug/g  +  or  -  0.1  to  7.0 
/g   +   or  -  0.6.  These  Pb  concentrations  are 
Hilar  to  values  reported  in  other  studies  for  areas 
nsidered  uncontaminated.  Fractionation  analyses 
sealed  that  the  majority  of  the  Pb  in  the  peat  and 
liment  samples  was  associated  with  the  residual 
ction,  with  lesser  amounts  in  the  organically- 
und  fraction,  and  generally  negligible  amounts 
the  water-soluble  fraction.  These  results  indicate 
it  the  bulk  of  the  Pb  in  the  soils  and  sediments  of 
s  area  is  relatively  immobile  and  non-bioavaila- 
L  This  is  supported  by  the  relatively  low  con- 
Jtrations  of  Pb  (0.2-0.5  ug/g,  dry  weight)  ob- 
ved  in  soft  tissues  of  R.  cuneata  collected  from 
:  Pungo  River.  (Author's  abstract) 
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LRCURY  LEVELS  IN  ONTARIO  MINK  AND 
TER  RELATIVE  TO  FOOD  LEVELS  AND 
VIRONMENTAL  ACIDIFICATION, 

ronto  Univ.  (Ontario).  Inst,  for  Environmental 

dies. 

D.  Wren,  P.  M.  Stokes,  and  K.  L.  Fischer. 

ladian  Journal  of  Zoology  CJZOAG,  Vol   64 

.  12,  p  2854-2859,  December  1986.  4  tab,  37  ref 

scriptors:  'Bioindicators,  'Tissue  analysis 
ercury,  'Mink,  'Otter,  'Food  chains,  'Path  of 
lutants,  'Acidification,  Ontario,  Heavy  metals 
nuum,  Predation,  Fish,  Metals. 

:ue  mercury  levels  were  determined  in  94  mink 
84  otter  collected  from  five  study  areas  in 
ano  during  the  1983-1984  and  1984-1985  trap- 
!  seasons.  The  level  of  Hg  in  tissues  of  both 
k  and  oner  followed  the  order  of  liver,  kidney 
nuscle  >  brain.  There  was  no  observed  rela- 
ship  between  age,  sex  or  selenium  content  and 
le  Hg  levels  in  mink  or  otter  within  a  study 
-Tissue  Hg  levels  in  mink  and  otter  were 
lficantly  different  among  locations.  For  exam- 
the  mean  Hg  concentrations  in  mink  liver  from 
English  River,  Turkey  Lakes,  Muskoka,  Sud- 
r,  and  Cambridge  areas  were  2.55,  2.36,  2.17, 
,  and  0.14  microgram/g,  respectively.  Mercury 
Is  in  fish  and  crayfish  from  the  study  areas 
iwed  a  similar  pattern.  Mink  and  otters  are 
efore,  sensitive  bioindicators  of  environmental 
levels.  The  results  contradict  the  general  hy- 
esis  of  elevated  Hg  levels  in  biota  from  acid- 
sed  ecosystems,  and  suggest  that  environmen- 
'anables  other  than  pH  play  a  major  role  in 
:nung  biotic  metal  levels.  (Author's  abstract) 
-08062 


trVATTVES  OF  DICYCLOPENTADIENE  IN 
>UND  WATER, 

s  Hopkins  Univ.,  Baltimore,  MD.  School  of 
icine. 

primary  bibliographic  entry  see  Field  5A. 
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ABLE  WATER  AS  A  SOURCE  OF  AIR- 
>HE  222RN  IN  U.S.  DWELLINGS:  A 
IEW  AND  ASSESSMENT, 

ornia  Univ.,   Berkeley.    Lawrence   Berkeley 

l  Nazaroff,  S.  M.  Doyle,  A.  V.  Nero,  and  R 
tttro. 

*  Physics  HLTPAO,  Vol.  52,  No.  3,  p  281- 
March  1987.  6  fig,  4  tab,  58  ref,  append  EPA 
agency  agreement  DW89930801-01-0  DOE 
ract  DE-AC03-76SF00098. 


Descriptors:  'Radon  isotopes,  'Reviews,  'Air  pol- 
'u',on' ,*Path  of  P°llu,ants,  'Air  pollution  sources, 
«,,.  £  water'  *Model  studies,  Public  health, 
Wells,  Drinking  water,  Water  supply,  Groundwat- 
er. 

Using  a  long-term-average,  single-cell  model  and 
"ri-fni6  ata  for  US'  housin6.  the  concentration 
ot  222Rn  in  indoor  air  due  to  the  use  of  potable 
water  is  assessed.  The  ratio  of  the  airborne  222Rn 
concentration  to  the  concentration  in  water  is  rep- 
resented by  a  lognormal  distribution  with  geomet- 
n^J^""  and  geometric  standard  deviation  of 
0.000065  and  2.88,  respectively,  in  fair  agreement 
with  the  previously  reported  results  of  direct  meas- 
urements of  the  ratio  in  13  houses.  By  combining 
this  result  with  data  on  222Rn  concentrations  in 
U.S.  water  supplies,  potable  water  is  estimated  to 
contribute  an  average  of  24,  1.3,  and  0.1  Bq/cu  m 
to  the  airborne  222Rn  concentration  in  residences 
served  by  private  wells,  public  groundwater,  and 
surface  water  supplies,  respectively.  (Author's  ab- 
stract) 
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GROUND-WATER  CONCENTRATIONS  OF 
226RA  AND  222RN  IN  NORTH  CAROLINA 
PHOSPHATE  LANDS, 

North   Carolina  Univ.   at  Chapel   Hill.   Dept.  of 

Environmental  Sciences  and  Engineering 

J.  E.  Watson,  and  B.  F.  Mitsch. 

Health  Physics  HLTPAO,  Vol.  52,  No.  3,  p  361- 

365,  March  1987.  3  fig,  2  tab,  9  ref. 

Descriptors:  'Water  pollution  sources,  'Ground- 
water quality,  'Radium  isotopes,  'Radon  isotopes, 
'Phosphates,  'North  Carolina,  'Groundwater 
Wells,  Public  health,  Radioactivity,  Geology' 
Aquifers,  Phosphate  mining,  Radionuclides. 

The  groundwater  concentrations  of  226Ra  and 
222Rn  observed  in  North  Carolina  phosphate  lands 
are  relatively  low.  There  does  not  appear  to  be  any 
need  for  concern  about  a  health  risk,  due  to  these 
radionuclides,  from  ingesting  groundwater  in  this 
area.  There  were  no  apparent  changes  in  226Ra 
and  222Rn  concentrations  in  groundwater  sampled 
from  the  same  wells  at  different  times.  Also,  wells 
sampled  in  the  same  locality  and  at  the  same  depth 
exhibited  uniform  concentrations  of  226Ra  and 
222Rn.  These  observations  demonstrate  that  the 
radionuclide  concentrations  are  a  function  of  the 
geology  of  the  area.  The  highest  concentrations  of 
226Ra  and  222Rn  in  groundwater  were  found  in 
the  Yorktown  and  surficial  aquifers.  The  reason  for 
this  appears  to  be  the  natural  occurrence  of  radion- 
"cl'des  in  the  respective  geologic  formations.  The 
226Ra  and  222Rn  concentrations  in  water  taken 
from  the  Castle  Hayne  aquifer  were  lower.  There 
is  no  evidence  of  an  impact  on  the  Castle  Hayne 
aquifer  from  in-leakage  due  to  phosphate  mining 
operations.  However,  since  baseline  data  for  226Ra 
and  222Rn  were  not  obtained  before  mining  oper- 
ations, a  small  impact  can  not  be  ruled  out.  The 
data  obtained  in  this  study  provide  a  base  line 
which  can  be  used  to  evaluate  possible  future 
changes.  It  is  recommended  that  periodic  sampling 
of  the  research  and  mining  wells  be  conducted  to 
continue  to  evaluate  possible  trends  in  radionuclide 
concentrations  over  time.  (Alexander-PTT) 
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PENETRATION  OF  NITRATE  FROM  AGRI- 
CULTURAL SOILS  INTO  THE  GROUNDWAT- 
ER OF  THE  NORFOLK  CHALK, 

J.  M.  Parker,  S.  K.  Booth,  and  S.  S.  D.  Foster. 
Proceedings     of    Institutional     Civil     Engineers 
PCIEAT,  Vol.  83,  Part  2,  p  15-32,  March  1987.  11 
fig,  8  ref. 

Descriptors:  'Leachates,  'Aquifers,  'Groundwater 
pollution,  'Path  of  pollutants,  'Nitrates,  'Agricul- 
tural lands,  Norfolk  Chalk,  Groundwater,  Catch- 
ments, Recharge,  Denitrification. 

Diffuse  pollution  of  British  aquifers,  especially  by 
nitrate  leached  from  agricultural  soils,  continues  to 
give  cause  for  national  concern.  Detailed  studies  of 
nitrate  penetration  into  four  groundwater  catch- 
ments to  public  water  supply  boreholes  in  the 
Norfolk  Chalk  are  described.  Most  groundwater  is 


abstracted  from  the  unconfined  parts  of  the  aquifer 
and  has  elevated  nitrate  concentrations,  which 
often  already  exceed  the  World  Health  Organiza- 
tion and  European  Economic  Community  recom- 
mended limit  of  1 1.3  mg  N03-N  liter  (50  mg  N03/ 
liter).  Stratification  of  groundwater  quality  is  evi- 
dent, and  it  is  concluded  that  nitrate  concentrations 
are  likely  to  continue  to  rise  for  many  years.  In 
contrast,  the  groundwater  of  the  extensive  semi- 
confined  Chalk  aquifer  contains  little  or  no  nitrate. 
In  spite  of  evidence  of  recharge  to  this  aquifer 
from  agricultural  soils,  these  low-nitrate  ground- 
water resources  appear  secure,  as  in  situ  bacterio- 
logical denitrification  has  been  demonstrated. 
There  is  potential  to  exploit  these  resources  in  their 
own  right  and  for  blending  with  high-nitrate 
groundwater  supplies.  This  and  other  implications 
for  groundwater  quality  management  are  dis- 
cussed. (Author's  abstract) 
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ESTIMATION  OF  DILUTION  IN  BUOYANT 
EFFLUENTS  DISCHARGED  INTO  A  CUR- 
RENT, 

Memorial  Univ.  of  Newfoundland,  St.  John's.  Fac- 
ulty of  Engineering  and  Applied  Science. 
For  primary  bibliographic  entry  see  Field  5E 
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AIRBORNE  MULTISPECTRAL  SCANNER 
DATA  FOR  ESTIMATION  OF  DYE  DISPER- 
SION FROM  SEA  OUTFALLS, 

Sheffield  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  7B 
W87-08078 


MERCURY  CONTENT  OF  SHRIMP  (PENAEUS 
VANNAMEI)  REARED  IN  A  WASTEWATER. 
SEAWATER  AQUACULTURAL  SYSTEM, 

Harbor  Branch  Foundation,  Inc.,  Fort  Pierce,  FL 
M.  Landau,  and  R.  Pierce. 

The  Progressive  Fish  Culturist  PFCUAY,  Vol  48 
No.  4,  p  296-300,  October  1986.  3  fig,  17  ref.  NSF 
Grant  DAR-8023060. 

Descriptors:  'Shrimp,  'Mercury,  'Bioaccumula- 
tion,  'Aquaculture,  'Impaired  water  use,  'Water 
reuse,  'Path  of  pollutants,  'Fisheries,  Tissue  analy- 
sis, Wastewater,  Seawater,  Ponds,  Sediments, 
Heavy  metals. 

Penaeus  vannamei  were  reared  in  two  ponds,  one 
receiving  10%  wastewater  in  seawater  and  no 
feed,  and  the  other  receiving  only  seawater  and  a 
prepared  commercial  feed.  The  pond  receiving  the 
wastewater  had  significantly  more  mercury  in  the 
sediment,  yet  shrimp  in  this  pond  did  not  accumu- 
late significant  amounts  of  the  mercury  in  their 
edible  tissue.  (Author's  abstract) 
W87-08115 


POTENTIAL  FOR  NITROSAMINE  FORMA- 
TION IN  SEVEN  FISHERY  CHEMICALS, 

National  Fishery  Research  Lab.,  La  Crosse,  WI 
S.  L.  Abidi,  V.  K.  Dawson,  and  R.  C.  Hubley. 
The  Progressive  Fish  Culturist  PFCUAY,  Vol  48 
No.  4,  p  301-302,  October   1986.    1   tab,   6  ref! 

Descriptors:  'Nitrosamines,  'Fishery  chemicals, 
•Water  pollution  sources,  'Chemical  reactions, 
Carcinogens,  Mutagens,  Fisheries,  Organic  com- 
pounds, Dyes,  Tracers,  Amines,  Nitrites. 

In  recent  years,  nitrosamines  have  been  reported  as 
possible  causes  of  cancer,  mutations,  or  birth  de- 
fects. Inasmuch  as  these  compounds  may  be 
formed  by  the  interaction  of  certain  amines  with 
nitrite  in  the  aquatic  environment,  seven  fishery 
chemicals  were  evaluated  for  their  potential  to 
form  nitrosamines:  the  experimental  fish  toxicant 
digeranylethanolamine  (GD-174);  the  four  thera- 
peutants  Terramycin,  erythromycin,  Hyamine 
1622,  and  Hyamine  3500;  and  the  two  tracer  dyes 
rhodamine  B  and  rhodamine  WT.  The  results  indi- 
cate that  the  controlled  use  of  the  seven  fishery 
chemicals  in  natural  environments  will  not  lead  to 
the  formation  of  nitrosamines.  (Author's  abstract) 
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FIELD  STUDY  OF  SCALE-DEPENDENT  DIS- 
PERSION IN  A  SANDY  AQUIFER, 

Toronto  Univ.  (Ontario).  Groundwater  Research 

Group. 

S  R.  Taylor,  and  K.  W.  F.  Howard. 

Journal  of  Hydrology  JHYDA7,  Vol.  90,  No.  1/2, 

p  11-17,  March  1987.  3  fig,  1  tab,  14  ref. 

Descriptors:  'Groundwater  movement,  'Disper- 
sion, 'Field  tests,  'Sandy  aquifers,  'Tracers,  'Path 
of  pollutants,  Unconfmed  aquifers,  Aquifers, 
Solute  transport,  Solutes,  Transport,  Pollutants, 
Prediction. 

The  relationship  between  the  magnitude  of  disper- 
sivity  and  its  scale  of  measurement  was  investigat- 
ed in  an  unconfmed  sand  aquifer  using  an  innova- 
tive 40-m  natural-gradient  tracer  test.  Although 
most  previous  studies  have  indicated  that  the  value 
for  dispersivity  is  dependent  upon  the  scale  ot 
measurement,  the  results  of  this  study  clearly  dem- 
onstrate the  absence  of  a  distance-dependent  rela- 
tionship. A  mean  longitudinal-dispersivity  value  ot 
0  016  m  was  found  to  be  representative  of  the 
entire  aquifer.  These  findings  have  important  im- 
plications for  predicting  the  fate  of  contaminants  in 
groundwater  systems.  (Author's  abstract) 
W87-08118 

SOLUTE  TRANSPORT  WITH  EQUILIBRIUM 
AOUEOUS  COMPLEXATION  AND  EITHER 
SORPTION  OR  ION  EXCHANGE:  SIMULA- 
TION METHODOLOGY  AND  APPLICATIONS, 

Geological  Survey,  Reston,  VA. 

F  M.  Lewis,  C.  I.  Voss,  and  J.  Rubin. 

Journal  of  Hydrology  JHYDA7,  Vol.  90,  No.  1/2, 

p   81-115,   March    1987.    17   fig,    19   ref,   append. 

Descriptors:  'Path  of  pollutants,  'Solute  transport, 
'Model  studies,  'Sorption,  'Ion  exchange,  *Com- 
plexation,  'Simulation  analysis,  Chemical  reac- 
tions, Dispersion,  Porous  media,  Simulation,  So- 
lutes, Transport,  Pollutants,  Flow. 


Methodologies  that  account  for  specific  types  of 
chemical  reactions  in  the  simulation  of  solute  trans- 
port can  be  developed  so  they  are  compatible  with 
solution  algorithms  employed  in  existing  transport 
codes.    This   enables   the   simulation   of  reactive 
transport   in   complex   multidimensional   flow   re- 
gimes, and  provides  a  means  for  existing  codes  to 
account   for  some   of  the  fundamental   chemical 
processes  that  occur  among  transported  solutes. 
Two  equilibrium-controlled  reaction  systems  dem- 
onstrate a  methodology  for  accommodating  chemi- 
cal interaction  into  models  of  solute  transport.  One 
system  involves  the  sorption  of  a  given  chemical 
species,  as  well  as  to  aqueous  complexations  in 
which  the  sorbing  species  is  a  participant.  The 
other  reaction  set  involves  binary  ion  exchange 
coupled  with  aqueous  complexation  involving  one 
of  the  exchanging  species.  The  methodology  ac- 
commodates these  reaction  systems  through  the 
addition  of  nonlinear  terms  to  the  transport  equa- 
tions for  the  sorbing  species.  Example  simulation 
results  show  (1)  the  effect  equilibrium  chemical 
parameters  have  on  the  spatial  distributions  of  con- 
centration for  complexing  solutes;  (2)  that  an  inter- 
relationship exists  between  mechanical  dispersion 
and  the  various  reaction  processes;  (3)  that  disper- 
sive parameters  of  the  porous  media  cannot  be 
determined  from  reactive  concentration  distribu- 
tions unless  the  reaction  is  accounted  for  or  the 
influence  of  the  reaction  is  negligible;  (4)  how  the 
concentration  of  a  chemical  species  may  be  signifi- 
cantly affected  by  its  participation  in  an  aqueous 
complex  with  a  second  species  which  also  sorbs; 
and  (5)  that  these  coupled  chemical  processes  influ- 
encing reactive  transport  can  be  demonstrated  in 
two-dimensional  flow  regimes.  (Author's  abstract) 
W87-08122 

STUDY     OF     THERMOPHILIC     CAMPYLO- 
BACTERS IN  A  RIVER  SYSTEM, 

Preston  Infirmary,  (England). 

F.  J.  Bolton,  D.  Coates,  D.  N.  Hutchinson,  and  A. 

F.  Godfree 

Journal  of  Applied  Bacteriology  JABAA4,  Vol 

62,  No.  2,  p  167-176,  February  1987.  3  fig,  4  tab,  29 

ref. 


Descriptors:  'Path  of  pollutants,  'Water  pollution 
sources,  'Pathogenic  bacteria,  'Bacteria,  River 
systems,  'Thermophilic  bacteria,  'Campylobacter, 
'Limnology,  'Isolation,  Effluents,  Rural  areas, 
Urban  areas,  Flow  velocity,  Seasonal  variation, 
Species  composition. 

Fifteen   kilometers  of  a   river  system   traversing 
rural  and  urban  areas  and  subject  to  sewage  works 
effluent  discharge   was  studied   during  a    12   1/2 
month  period.  A  total  of  312  samples  was  collected 
from  12  sites  at  14  d  intervals  and  tested  by  a  glass 
microfiber  filtration  method  and  a  most  probable 
number    (MPN)    method.    Campylobacters    were 
found  in  43%  of  samples  by  the  filtration  method 
and  21%  by  the  MPN  method.  The  lowest  fre- 
quency of  isolation  and  lowest  counts  (<10  cam- 
pylobacters/100  ml)  were  associated  with  samples 
collected  from  rural  sites  and  fast-flowing  stretches 
of  river.  The  greatest  frequency  of  isolation  and 
highest  counts  (>  10-230  campylobacters/100  ml) 
were  associated  with  sites  adjacent  to  or  down- 
stream of  sewage  works.  There  was  an  obvious 
seasonal  trend;  most  isolations  and  highest  counts 
were  obtained   in   late   autumn   and   winter,   and 
fewest  isolations  and  lowest  counts  in  spring  and 
summer.  Surface  water  runoff  from  adjacent  farm- 
land following  heavy  rainfall  also  increased  the 
counts  of  Campylobacters  in  the  river  system.  Bio- 
typing  of  isolates  demonstrated  that  the  most  prev- 
alent Campylobacter  sp.  was  Campylobacter  jejuni 
but  C.  coli,  C.  laridis  and  a  previously  unrecog- 
nized group  of  Campylobacters  were  also  isolated. 
Serotyping  differentiated  14  serotypes  of  C.  jejuni, 
11  of  C.  coli  and  two  of  C.  laridis.  Furthermore, 
serotypes  of  C.  jejuni  commonly  isolated   from 
enteritis  in  man  were  frequently  found  in  river 
water  tested  during  this  study.  (Author's  abstract) 
W87-08127 

COMMUNITY  HOSPITAL  OUTBREAK  OF  LE- 
GIONELLOSIS:  TRANSMISSION  BY  POTA- 
BLE HOT  WATER, 

New  York  State  Dept.  of  Health,  Albany. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-08136 


PATHOGEN  REMOVAL  FROM 

WASTEWATER  DURING  GROUNDWATER 
RECHARGE,  ,  w.      . .  , 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology. 
For  primary  bibliographic   entry  see   Field   5D. 

W87-08146 

PROCESSES  AFFECTING  THE  MOVEMENT 
AND  FATE  OF  TRACE  ORGANICS  IN  THE 
SUBSURFACE  ENVIRONMENT, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
P  L.  McCarty,  B.  E.  Rittmann,  and  M.  Remhard. 
IN:  Artificial  Recharge  of  Groundwater,  Butter- 
worth  Publishers,  Boston,  Massachusetts.  1985.  p 
627-646,  9  fig,  4  tab,  14  ref.  EPA  Grant  EPA  R- 
804431. 

Descriptors:  'Water  reuse,  'Artificial  recharge, 
'Path  of  pollutants,  'Fate  of  pollutants,  'Ground- 
water pollution,  'Palo  Alto,  'California,  Injection, 
Aquifers,  Groundwater  recharge,  Organic  com- 
pounds. 


Organic  contaminants  reach  the  subsurface  envi- 
ronment when  reclaimed  waters  are  percolated 
through  the  soil  surface  or  injected  into  aquifers 
either  for  groundwater  replenishment  or 
wastewater  treatment.  Organic  materials  may  also 
pass  into  the  subsurface  environment  after  trans- 
port and  handling  accidents  or  through  leakage 
from  storage  facilities.  Questions  concerning  the 
movement,  transformation,  and  ultimate  fate  of 
trace  organic  materials  need  to  be  answered  in 
order  to  assess  the  risks  of  contamination  of  pota- 
ble groundwater  supplies  by  hazardous  organic 
pollutants  and  the  feasibility  of  recharge  systems. 
Questions  of  importance  include:  (1)  how  effective- 
ly organic  pollutants  are  removed  during  travel  of 
water  into  and  through  subsurface  systems;  (2) 
what  the  mechanisms  of  removal  or  transformation 
are-  (3)  what  the  end  products  of  possible  transfor- 
mations are:  and  (4)  what  the  speed  of  transport  is 
of  the  pollutants  with  respect  to  that  of  the  water 


with  which  they  are  associated.  These  questions  on 
the  behavior  of  organic  pollutants  are  being  ad- 
dressed through  a  research  project  associated  with 
the  0.088  cu  m/sec  (2  million  gal/day;  Palo  Alto 
water  reclamation  facility,  which  is  operated  by 
the  Santa  Clara  Valley  Water  District,  California, 
and  supplies  water  for  a  groundwater  injection 
system.  Basic  laboratory  studies  are  also  being 
conducted  in  order  to  interpret  the  field  data  in  a 
way  that  permits  drawing  general  conclusion? 
having  applicability  elsewhere.  Two  phenomena 
that  are  of  importance  in  the  transporation  and  fatt 
of  organic  pollutants  in  a  subsurface  system  arc 
adsorption  and  biodecomposition.  Factors  affect 
ing  these  phenomena  are  presented  in  this  paper 
and  their  relevance  to  evaluating  the  behavior  o 
organic  materials  is  discussed.  (See  also  W87 
08137)  (Lantz-PTT) 
W87-08159 

FIELD  OBSERVATIONS  OF  ORGANIC  CON 
TAMINANT  BEHAVIOR  IN  THE  PALO  ALT( 
BAYLANDS, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering 
P.  V.  Roberts. 

IN:  Artificial  Recharge  of  Groundwater,  Buttei 
worth  Publishers,  Boston,  Massachusetts.  1985. 
647-679,  18  fig,  8  tab,  19  ref.  EPA  Grant  R-80443 

Descriptors:  'Fate  of  pollutants,  'Water  reus. 
•Artificial  recharge,  'Path  of  pollutants,  'Pal 
Alto,  'California,  'Groundwater  pollutioi 
Groundwater  recharge,  Biodegradation,  Total  o 
ganic  carbon,  Chemical  oxygen  demand,  Chlon 
benzene,  Organic  compounds. 

The  concentrations  of  organic  constituents  are  t 
fected  by  processes  such  as  sorption  and  biodegr 
dation  during  groundwater  recharge  with  r 
claimed  water,  even  where  the  recharged  wat 
has  received  advanced  treatment  including  gran 
lar  activated  carbon.  The  influence  of  sorption 
observed  as  retardation  of  the  transport  of  tra 
organics  compounds,  which  are  retained  to  var 
ing  degrees  in  the  aquifer.  The  effects  of  biodegi 
dation  are  evidenced  by  decreasing  concentratio 
of  TOC,  COD,  and  dissolved  oxygen  as  the  wat 
spreads  out  from  the  injection  point.  Generally,  t 
concentrations  of  TOC  and  COD  respond  rapic 
to  fluctuations  in  input  concentraation,  indicati 
that  the  bulk  of  organic  constituents  in  the 
claimed  water  does  not  engage  in  sorptive  interi 
tions  with  the  aquifer  material.  Surprisingly,  ha 
genated  organic  compounds  measured  by  TC 
show  no  evidence  of  retardation  or  retenti 
during  aquifer  passage.  The  sequential  bre 
through  of  trace  organic  contaminants  is  behe\ 
to  be  caused  by  differing  strengths  of  sorption 
the  aquifer  material.  Retardation  factors  estima 
for  this  field  site  range  from  a  value  of  three 
chloroform  to  35  for  chlorobenzene.  The  orga 
pollutants  remaining  after  water  reclamation  trj 
ment  pose  a  potential  health  threat  if  the  reclain 
water  is  to  be  directed  to  potable  reuse.  Grou 
water  recharge  by  direct  injection  affords  prot 
tion  against  this  risk  by  affording  opportunities 
adsorption  and  degradation  and  by  smoothing  c 
centration  fluctuations.  Nonetheless,  some  orgs 
pollutants  do  penetrate  through  both  water  re 
mation  and  groundwater  recharge,  moving  v 
approximately  the  same  velocity  as  the  rechar 
water  toward  points  of  eventual  extraction 
reuse.  The  methodology  described  and  the  res 
presented  here  are  believed  to  be  applicable 
situations  other  than  groundwater  recharge 
direct  injection.  The  transport  rates  and  fate 
organic  contaminants  are  of  importance  in  eyal 
ing  the  health  risks  of  groundwater  pollution 
gardless  of  its  source.  Organic  contaminants 
enter  groundwater  other  than  by  direct  inject 
for  example,  as  a  result  of  spills,  sanitary  land 
agricultural  practices,  land  treatment 
wastewater,  or  by  surface-spreading  reclw 
Upon  reaching  the  groundwater  zone,  the  pc 
ants  so  introduced  are  likely  to  be  influence, 
the  processes  found  in  this  work  to  be  impor 
namely  sorption  and  degradation.  (See  also  1 
08137)  (Lantz-PTT) 
W87-08160 
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EVELOPMENT  OF  MULTIMEDIA  ENVI- 
ONMENTAL  GOALS  FOR  POLLUTANTS  IN 
DLID  WASTES  AND  LEACHATES, 

search  Triangle  Inst.,  Research  Triangle  Park 

C. 

>r  primary  bibliographic  entry  see  Field  5E 

87-08173 


5RRELATIONS  OF  PHYSICAL  AND  CHEMI- 
a  PROPERTIES  OF  COMPOUNDS  WITH 
IEIR  TOXICITIES  AND  DISTRIBUTIONS  IN 
IE  ENVIRONMENT, 

dw  Chemical  Co.,  Midland,  MI.  Dept.  Health 
d  Environmental  Sciences. 
E  Kenaga. 

':  Environment  and  Solid  Wastes:  Characteriza- 
n,  Treatment,  and  Disposal.  Proceedings  of  the 
urth  Life  Sciences  Symposium,  Environment 
i  Solid  Wastes,  Gatlinburg,  Tennessee,  October 
t,  1981.  Butterworth  Publishers,  Boston,  Massa- 
usetts.  1983.  p  105-119,  3  tab,  22  ref. 

scriptors:  'Physical  properties,  "Chemical  prop- 
ies,  •Toxicity,  *Fate  of  pollutants,  'Environ- 
ntal  effects,  Regression  analysis,  Distribution 
terns,  Biological  magnifications. 

detailed  study  of  the  environmental  fate  and 
icity  of  a  chemical  is  necessary  for  persistent, 
ic  chemicals  that  bioconcentrate  and  that  are 
lely  distributed  in  the  environment  in  significant 
ume.  Few  chemicals  meet  all  these  qualifica- 
is.  Since  such  studies  are  expensive  and  time- 
isuming,  only  those  tests  that  are  necessary  for 
)d  hazard  evaluation  under  the  expected  use  and 
ribution  conditions  of  the  specific  chemical 
lg  evaluated  should  be  conducted.  From  a 
wing  background  of  information  on  compara- 
:  toxicology  and  fate  of  chemicals  in  the  envi- 
ment,  there  are  now  many  useful  early  stage 
luation  and  predictive  techniques.  Predictive 
ression  equations  for  physical  and  chemical 
perties  and  toxicology  of  chemicals  allow  cal- 
ition  or  estimation  of  distribution  coefficients  in 
water,  soil,  and  organisms.  Other  correlations 
ude  comparative  species  toxicity  and  biocon- 
tration  factors.  Chemical  structure  and  chemi- 
and  physical  properties  are  useful  for  limited 
iiction  of  chronic-acute  toxicity  ratios  (applica- 
factors).  (See  also  W87-08166)  (Author's  ab- 
et) 
7-08175 


:URRENCE  AND  MIGRATION  OF  CON- 
1LN  ANTS  IN  GROUNDWATER  AT  MUNIC- 
L  LANDFILLS  ON  SAND  AQUIFERS, 

erloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences 
.  Cherry. 

Environment  and  Solid  Wastes:  Characteriza- 
Treatment,  and  Disposal.  Proceedings  of  the 
rth  Life  Sciences  Symposium,  Environment 
Solid  Wastes,  Gatlinburg,  Tennessee,  October 
1981.  Butterworth  Publishers,  Boston,  Massa- 
etts.    1983.   p    127-147,   6  fig,    1    tab,    17  ref. 

:riptors:  'Path  of  pollutants,  *Groundwater 
nion,  'Municipal  wastes,  'Landfills, 
utfers,  Leachates,  Plumes,  Piezometry,  Chlo- 
Sodium,  Magnesium,  Calcium,  Ammonium, 
.  Manganese,  Alkalinity,  Nitrites,  Sulfates. 

les  of  leachate-contaminated  groundwater  at 
s  municipal  landfills  on  unconfined  sand 
lers  have  been  monitored  using  networks  of 
Uevel  piezometers.  The  landfills  range  in  age 
5  to  42  years  and  in  area  from  4  to  28  ha. 
plumes  extend  over  distances  ranging  from  0.6 
»  km  from  the  landfills,  and  they  occupy  much 

e  vertical    thickness   of  the   sand   aquifers, 

pt  toward  the  fronts  of  the  plumes  where  the 

5f  contamination   are   much   thinner.   The 

entrations    of    major    contaminants    in    the 

s  decline  gradually  in  the  direction  of 
ndwater  flow.  At  two  of  the  sites,  distinct 
cal  zones  of  contaminated  and  relatively  un- 
iminated  groundwater  persist  over  large  dis- 
s  in  the  plumes,  which  suggests  that  vertical 
TSion  does  not  cause  strong  vertical  mixing 

+T*uIfi<fV°f  C1(->'  Na<  +  >'  Mg(2  +  ), 
i  L  ,M-  +  >>  Fe'  Mn-  alkalinity,  and  total 
■ved  solids  in   the  plumes  are  considerably 


above  background  levels  and  have  spatial  distribu- 
tion patterns  with  generally  similar  trends.  Because 
of  reducing  redox  conditions  in  the  landfills  and 
the  anoxic  status  of  the  plumes,  N03(-)  and  S04(2- 
)  occur  at  very  low  concentrations.  An  exception 
occurs  at  one  of  the  sites  where  S04(2-),  which  is 
apparently  leached  from  the  building  demolition 
debns  that  contains  gypsum  and  that  is  abundant  in 
this  landfill,  is  a  major  constituent  in  the  plume. 
None  of  the  plumes  contain  toxic  inorganic  con- 
stituents at  levels  above  the  limits  specified  in  the 
primary  drinking  water  standards.  Dissolved  or- 
ganic carbon  and  organic  nitrogen  exist  at  above- 
background  levels  throughout  the  plumes,  which 
indicates  that  some  types  of  organic  compounds 
are  very  mobile  in  the  groundwater  system  (See 
also  W87-08166)  (Author's  abstract) 
W87-08176 


GEOCHEMISTRY  AND  SUBSURFACE  CHAR- 
ACTERIZATION RELATED  TO  THE  TRANS- 
PORT AND  FATE  OF  INORGANIC  CONTAMI- 
NANTS, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Geolo- 
gy- 

A.  W.  Hounslow. 

IN:  Environment  and  Solid  Wastes:  Characteriza- 
tion, Treatment,  and  Disposal.  Proceedings  of  the 
Fourth  Life  Sciences  Symposium,  Environment 
and  Solid  Wastes,  Gatlinburg,  Tennessee,  October 
4-8,  1981.  Butterworth  Publishers,  Boston,  Massa- 
chusetts. 1983.  p  149-159,  21  ref. 

Descriptors:  'Geochemistry,  'Path  of  pollutants, 
'Groundwater  pollution,  Groundwater  movement, 
Fate  of  pollutants,  Groundwater  quality,  Heavy 
metals,  Sorption,  Hydrogen  ion  concentration,  Sa- 
linity. 

The  movement  and  attenuation  of  heavy  metal 
pollutants  in  the  subsurface  depends  primarily  on 
groundwater  movement  and  the  sorptive  proper- 
ties of  the  subsurface  solids.  The  principal  sorbents 
are  hydrous  oxides  of  iron  and  manganese,  insolu- 
ble organic  matter,  and  clay  minerals,  frequently  in 
that  order  of  importance.  They  form  primarily  in 
soils  as  a  result  of  weathering  but  are  sufficiently 
transitory  to  occur  in  the  underlying  sediments. 
They  may  influence  the  porosity  of  the  subsurface 
medium,  and  their  mode  of  occurrence  depends  on 
the  geochemical  environment  in  which  they 
formed,  which  may  affect  their  sorptive  properties. 
Groundwater  quality  results  from  the  interaction 
of  water  with  the  rocks  through  which  it  moves. 
Groundwater  composition  changes  as  the  geo- 
chemistry of  the  environment  changes.  The  sorp- 
tion of  heavy  metals  depends  both  on  the  geo- 
chemical environment  and  the  form  of  the  sorbent 
(i.e.,  whether  it  is  a  single  phase  or  a  multiphase 
complex  of  several  materials).  Heavy  metals  may 
be  desorbed  and  mobilized  by  high  salt  concentra- 
tions, changes  in  pH  and  redox  potential,  an  influx 
of  natural  or  synthetic  complexing  agency  or  mi- 
crobial formation  of  soluble  and  toxic  alkyl  deriva- 
tives of  heavy  metals.  (See  also  W87-08166)  (Au- 
thor's abstract) 
W87-08177 


CORRELATIONS  OF  COMPOUND  PROPER- 
TIES WITH  SORPTION  CHARACTERISTICS 
OF  NONPOLAR  COMPOUNDS  BY  SOILS 
AND  SEDIMENTS:  CONCEPTS  AND  LIMITA- 
TIONS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of 
Agronomy. 

J.  J.  Hassett,  W.  L.  Banwart,  and  R.  A.  Griffin. 
IN:  Environment  and  Solid  Wastes:  Characteriza- 
tion, Treatment,  and  Disposal.  Proceedings  of  the 
Fourth  Life  Sciences  Symposium,  Environment 
and  Solid  Wastes,  Gatlinburg,  Tennessee,  October 
4-8,  1981.  Butterworth  Publishers,  Boston,  Massa- 
chusetts. 1983.  p  161-178,  3  fig,  3  tab,  27  ref.  EPA 
Grants  R-804684  and  R-808417. 

Descriptors:  'Sorption,  'Soil  contamination, 
'Sediments,  'Organic  compounds,  'Path  of  pollut- 
ants, Organic  carbon,  Solubility,  Regression  analy- 
sis, Adsorption,  Organic  matter. 

Sorption  constants  for  the  sorption  of  nonpolar 
(hydrophobic)  organic  compounds  are  highly  cor- 
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related   with   the  organic  carbon  content  of  the 
sorbing  phase  (soil  or  sediment)  and  with  water 
solubility  and  the  octanol-water  partition  coeffi- 
cient of  the  compound.  The  purposes  of  this  chap- 
ter are:  (1)  to  review  and  expand  the  concept  of 
hydrophobic  sorption;  (2)  to  show  the  relationships 
between    molar   Freundlich   adsorption   constants 
and  soil,  and  sediment  organic  carbon  contents;  (3) 
to  develop  regression  equations  relating  sorption  to 
the  organic  compounds  water  solubilities  and  octa- 
nol-water partition  coefficients;  and  (4)  to  discuss 
the  use  and  limitations  of  these  concepts.  Several 
conclusions  are  apparent.  The  adsorption  of  hydro- 
phobic nonpolar  organic  compounds  by  soils  is  a 
function  of  the  organic  matter  content  of  the  soil. 
Individual    adsorption    constants    average    on    a 
common  value,  K  sub  oc,  when  adjusted  for  the 
soil  organic  carbon  content.  Values  of  K  sub  oc, 
were  negatively  correlated  with  the  water  solubili- 
ty (S)  and  were  positively  correlated  with  the  n- 
octanol/water   partition   coefficient   (K   sub  ow). 
The  relations  correlating  K  sub  ow  and  S  data 
with  K  sub  oc  offer  powerful  tools  for  making 
predictions  of  the  K  sub  oc  values  of  nonpolar 
organics  by  soils;  K  sub  oc  values  can  also  be  used 
to  predict  sorption  on  individual  soils  if  organic 
contents  of  the  soil  materials  are  known.  Although 
these  relationships  offer  the  potential  for  prediction 
of  sorption  from  simple  physicochemical  proper- 
ties, they  do  not  preclude  the  need  for  experimen- 
tal   verification   of  predictions.    (See   also   W87- 
08166)  (Lantz-PTT) 
W87-08178 


FOOD  CHAIN  PATHWAYS  FOR  TOXIC 
METALS  AND  TOXIC  ORGANICS  IN  WASTES, 

Agricultural  Research  Service,  Beltsville,  MD.  Bi- 
ological   Waste    Management   and    Organic    Re- 
sources Lab. 
R.  L.  Chaney. 

IN:  Environment  and  Solid  Wastes:  Characteriza- 
tion, Treatment,  and  Disposal.  Proceedings  of  the 
Fourth  Life  Sciences  Symposium,  Environment 
and  Solid  Wastes,  Gatlinburg,  Tennessee,  October 
4-8,  1981.  Butterworth  Publishers,  Boston,  Massa- 
chusetts.   1983.   p   179-208,    1   tab,   172  ref.   EPA. 

Descriptors:  'Fate  of  pollutants,  'Path  of  pollut- 
ants, 'Waste  disposal,  'Food  chains,  'Organic 
compounds,  Toxicity,  Heavy  metals,  Phytotoxi- 
city,  Land  disposal. 

Pathways  to  and  potential  effects  on  the  food  chain 
of  microelements  and  toxic  organic  compounds  in 
wastes  applied  to  land  treatment  sites  are  consid- 
ered  in  detail.   Wasteborne   toxic   chemicals  can 
enter  the  food  chain  in:  (1)  ingested  wastes,  wastes 
adhering  to  forages,  or  waste-amended  soil;  or  (2) 
plants  that  have  increased  levels  of  the  toxic  chem- 
ical when  grown  on  waste-amended  soil.   Some 
wasteborne  elements  fail  to  injure  animals  even 
when  the  waste  is  ingested  (e.g.,  Ti,  Cr(3  +  ),  Zr, 
Si,  Sn,  Au,  Ag),  either  because  animals  tolerate 
high  exposures  or  because  the  element  is  bound 
very  strongly  by  the  ingested  soil  or  waste.  Other 
chemicals  can  injure  animals  that  ingest  the  waste 
or  soil  but  not  when  animals  ingest  plants  grown 
on  the  amended  soil  (Fe,  Pb,  Ni,  Zn,  Cu,  Be,  As 
and  bioaccumulated  toxic  organic  compounds)  be- 
cause phytotoxicity  kills  the  plant  before  the  metal 
concentration  in  the  plant  reaches  toxic  levels  for 
the  animal.  On  the  other  hand,  risk  may  result  from 
ingestion  of  forage  crops  that  contain  phytotoxic 
levels  of  Co  or  excessive  nonphytotoxic  levels  of 
Se,  Mo,  or  Cd.  Cumulative  applications  of  only  a 
few  elements  (Cd  and  Pb)  must  be  restricted  to 
protect  humans  from  worst-case  situations.  If  land 
treatment  sites  were  not  allowed  to  be  converted 
to  normal,  unregulated  land-use  patterns  until  toxic 
organic  compounds  were  degraded,  management 
practices  that  avoided  adverse  food-chain  effects 
could  be  developed  for  nearly  any  organic  waste 
(See  also  W87-08166)  (Author's  abstract) 
W87-08179 


SIMULATION  STUDY  OF  THE  VOLATILIZA- 
TION OF  POLYCHLORINATED  BIPHENYLS 
FROM  LANDFILL  DISPOSAL  SITES, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Chemical 

Engineering. 

C.  Springer,  L.  J.  Thibodeaux,  and  S.  Chatrathi. 
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IN:  Environment  and  Solid  Wastes:  Characteriza- 
tion, Treatment,  and  Disposal.  Proceedings  of  the 
Fourth  Life  Sciences  Symposium,  Environment 
and  Solid  Wastes,  Gatlinburg,  Tennessee,  October 
4-8  1981  Butterworth  Publishers,  Boston,  Massa- 
chusetts. 1983.  p  209-222,  7  fig,  8  tab,  5  ref. 

Descriptors:  'Simulation  analysis,  'Volatilization, 
•Polychlorinated  biphenyls,  "Landfills,  "Path  of 
pollutants,  'Waste  disposal,  Disposal  sites,  'Model 
studies,  Biodegradation,  Computer  programs. 

Computer  simulation  studies  were  made  of  the 
emission  of  polychlorinated  biphenyls  from  landfill 
disposal  sites.  The  model  included  mechanisms  for 
the  migration  of  vapor  through  the  landfill  cover- 
ing (cap)  by:  (1)  diffusion  within  the  pore  spaces, 
(2)  barometric  pressure  pumping  because  of  fluctu- 
ating barometric  pressure;  and  (3)  sweeping  flow 
of  gases  produced  by  biodegradation  of  other 
waste  materials.  Increased  cap  depth  and  decrease 
cap  porosity  have  the  expected  result  on  the  vapor 
emission  rate  in  the  absence  of  biologically  pro- 
duced sweep  gas,  but  the  emission  rate  is  approxi- 
mately proportional  to  the  rate  of  gas  production. 
The  vapor  emission  rate  of  polychlorinated  bi- 
phenyls from  landfills  may  be  expected  to  be  quite 
low  in  any  event,  but  the  accompanying  deposition 
of  biodegradable  materials  may  have  undesirable 
results  caused  by  the  formation  of  gases  from  bio- 
logical decomposition  processes.  (See  also  W87- 
08166)  (Author's  abstract) 
W87-08180 

MULTIMEDIA  MODELING  OF  TRANSPORT 
AND  TRANSFORMATION  OF  CONTAMI- 
NANTS, 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Research  and  Development. 
J  W  Falco,  L.  A.  Mulkey,  and  J.  Schaum. 
IN-  Environment  and  Solid  Wastes:  Characteriza- 
tion, Treatment,  and  Disposal.  Proceedings  of  the 
Fourth  Life  Sciences  Symposium,  Environment 
and  Solid  Wastes,  Gatlinburg,  Tennessee,  October 
4-8  1981  Butterworth  Publishers,  Boston,  Massa- 
chusetts. 1983.  p  223-238,  3  fig,  1  tab,  9  ref. 

Descriptors:  'Path  of  pollutants,  'Model  studies, 
'Fate  of  pollutants,  Solid  wastes,  Waste  disposal, 
Landfills,  Spatial  distribution,  Temporal  distribu- 
tion. 

Passage  of  the  Resource  Conservation  and  Recov- 
ery Act  (RCRA)  and  the  Comprehensive  Environ- 
mental Compensation  and   Liability   Act  has  fo- 
cused research  efforts  on  environmental  problems 
associated  with  the  disposal  of  solid  wastes.  Meth- 
ods for  predicting  human  and  environmental  expo- 
sure to  chemicals  disposed  of  in  landfills  are  being 
investigated.  Multimedia  models  for  predicting  en- 
vironmental concentrations  are  being  developed  to 
provide  a  means  of  estimating  environmental  con- 
centrations of  substances  released  into  the  environ- 
ment from  landfills.  The  role  of  multimedia  models 
in  estimating  exposure  to  pollutants  released  from 
landfills  is  defined  in  this  chapter.  Major  issues 
addressed   include  optimization  of  temporal   and 
spatial  scales  of  application  in  each  medium,  and 
data  requirements  to  calibrate  and  use  the  compo- 
nents of  exposure  assessment.  Major  research  gaps 
that  must  be  addressed  to  improve  exposure  esti- 
mates are:  (1)  lack  of  knowledge  of  chemical  trans- 
formation pathways  and  rates  within  the  landfill 
and  groundwater;  (2)  validation  and  testing  of  ex- 
isting multimedia  models;  and  (3)  linkage  of  these 
models  with  other  analyses  required  to  estimate 
exposure.  (See  also  W87-08166)  (Author's  abstract) 
W87-08181 


Descriptors:  'Monitoring,  'Groundwater  pollu- 
tion 'Path  of  pollutants,  Solid  wastes,  Waste  dis- 
posal, Chemical  analysis,  Groundwater  movement. 

Providing  adequate  subsurface  monitoring  for  solid 
waste  treatment  and  disposal  facilities  involves  var- 
ious commplexities,  many  of  which  result  from  the 
diversity  of  the  waste  forms  and  the  geologic  and 
hydrologic    settings    encountered.    An    adequate, 
cost-effective  evaluation  of  groundwater  quality 
under  such  diverse  conditions  requires  coordina- 
tion  of  many   technical   disciplines   and   analytic 
methods.  This  emphasis  on  planning  and  continu- 
ing reevaluation  of  monitoring  objectives  is  not 
meant  to  detract  from  technical  considerations  of 
monitoring.  Such  factors  include  constructing  and 
installing  hydrologic  sampling  devices,  obtaining 
realistic  samples  with  the  field-sampling  structures, 
obtaining    in-place    measurements    to    supplement 
and  enhance  later  laboratory  analysis,  preserving 
samples,   providing  accurate   analytical   measure- 
ments  checking  measured  results  for  consistency, 
and  reporting  and  recording  data  results  for  histor- 
ical  records.  These  and  other  technical  aspects 
must  be  incorporated  into  the  planning,  organizing, 
and  continued  updating  of  subsurface  monitoring 
efforts.  This  chapter  considers  the  relationship  ot 
monitoring  and  the  more  detailed  subsurface  envi- 
ronmental   performance    assessments;    (2)    shows 
how  subsurface  monitoring  is  best  planned  and 
organized  within  the   framework  of  the  overall 
environmental  performance  assessment  objectives; 
and  (3)  explains  the  requirements  and  background 
needed    for    environmental    evaluations    of   solid 
waste  treatment  facilities  and  disposal  sites.  (See 
also  W87-08166)  (Lantz-PTT) 
W87-08186 

CHEMICAL  INDICATORS  OF  LEACHATE 
CONTAMINATION  IN  GROUNDWATER 
NEAR  MUNICIPAL  LANDFILLS, 

Geraghty  and  Miller,  Inc.,  Syosset,  NY. 
R.  A.  Saar,  and  O.  C.  Braids. 
IN-  Environment  and  Solid  Wastes:  Characteriza- 
tion, Treatment,  and  Disposal.  Proceedings  of  the 
Fourth  Life  Sciences  Symposium,  Environment 
and  Solid  Wastes,  Gatlinburg,  Tennessee,  October 
4-8  1981.  Butterworth  Publishers,  Boston,  Massa- 
chusetts.   1983.   p  315-328,   1   fig,   2  tab,    14  ref. 

Descriptors:  'Chemical  analysis,  'Leachates, 
'Groundwater  pollution,  'Tracers,  'Landfills, 
'Fate  of  pollutants,  'Municipal  wastes,  'Path  of 
pollutants,  Specific  conductivity,  Ammonium, 
Chlorides,  Bicarbonates,  Iron,  Potassium,  Sulfates, 
Water  analysis. 

To  investigate  the  impact  of  a  municipal  landfill  on 
groundwater,  water  samples  from  nearby  observa- 
tion wells  can  be  tested  for  leachate  indicators. 
Chemical  results  from  such  investigations  may  be 
difficult  to  interpret  because  leachate  production 
varies  with  time  and  place,  soils  attenuate  some 
chemicals  more  than  others,  and  problems  of  sam- 
pling and  analysis  may  introduce  errors  into  the 
data  set.  The  following  easily  measured  constitu- 
ents have  been  found  to  be  most  helpful  m  distin- 
guishing groundwater  contaminated  by  leachate 
from  that  which  is  not:  specific  conductance,  am- 
monium, chloride,  bicarbonate,  iron,  potassium, 
and  sulfate  (as  an  inverse  indicator).  The  reliability 
of  data  can  be  assessed  in  part  by  determining  if 
contradictions  exist  in  a  data  set  through  the  use  ot 
interrelated  analyses.  Replicates  and  spiked  sam- 
ples can  help  to  monitor  sampling  and  laboratory 
performance.  (See  also  W87-08166)  (Authors  ab- 
stract) 
W87-08187 


SUBSURFACE  HYDROLOGIC  MONITORING 
TO  EVALUATE  CONTAMINANT  MIGRA- 
TION: REQUIREMENTS  AND  SOLUTIONS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
R.  W.  Nelson,  and  W.  A.  Rice. 
IN:  Environment  and  Solid  Wastes:  Characteriza- 
tion, Treatment,  and  Disposal.  Proceedings  of  the 
Fourth  Life  Sciences  Symposium,  Environment 
and  Solid  Wastes,  Gatlinburg,  Tennessee,  October 
4-8,  1981.  Butterworth  Publishers,  Boston,  Massa- 
chusetts. 1983.  p  305-314,  4  fig,  9  ref. 


MONITORING  OF  SOLID  WASTE  DISPOSAL 
SITES  WHAT  FACTORS  ARE  RELEVANT 
FOR  ELECTRIC  UTILITIES, 

Little  (Arthur  D),  Inc.,  Cambridge,  MA. 
C  J.  Santhanam,  and  D.  E.  Kleinschmidt. 
IN-  Environment  and  Solid  Wastes:  Characteriza- 
tion, Treatment,  and  Disposal.  Proceedings  of  the 
Fourth  Life  Sciences  Symposium,  Environment 
and  Solid  Wastes,  Gatlinburg,  Tennessee,  October 
4-8  1981  Butterworth  Publishers,  Boston,  Massa- 
chusetts. 1983.  p  329-341,  1  fig,  2  tab,  4  ref. 


Descriptors:  'Monitoring,  'Solid  wastes,  'Dispos- 
al  sites,  'Electric  powerplants,  'Waste  disposal. 
Data  interpretation,  Sampling,  Chemical  analysis, 
Physical  analysis. 

Briefly  discussed  are  the  general  methodologies  for 
monitoring  solid  waste  disposal  sites  for  coal-fired 
electric  utilities.  An  effective  monitoring  program 
should  result  in  assessment  of  environmental  ef- 
fects and  soundness  of  disposal  method    It  should 
include  site  evaluation,  site  development  for  moni- 
toring, sampling  and  analysis,  and  assessment  of 
generated   data.   So   that  data  generated  by  site 
monitoring  can  be  used  as  a  management  tool,  they 
should   be   tied   to   an   environmental   assessment 
effort  to  determine  the  soundness  of  the  disposal 
method  and,  if  appropriate,  to  make  general  pro- 
jections.   The   following   sequence   is   commonly 
practiced:  (1)  Validated  results  from  the  disposal 
site  are  compiled   in   an   appropriate   format:   (2) 
Once  the  validated  basis  of  information  for  that 
particular  mix  of  disposal  method,  waste  character- 
istics, and  site  conditions  (including  background 
information)  is  obtained,  the  next  step  is  to  develoi 
an  understanding  combination  of  site  conditions; 
method  of  disposal,  and  waste  characteristics;  (3; 
Cause-and-effect  relationships  for  the  physical  anc 
chemical  sampling  and  analysis  results  are  assessec 
on  the  basis  of  steps  1  and  2  previously  mentioned 
and  (4)  The  last  step  is  to  make  generic  projection: 
of  the  implications  of  the  effects  of  this  particula 
mix  of  waste  characteristics,  disposal  method  am 
site    characeristics    to    numerous    circumstance 
based  on  a  generic  mix  of  waste  types,  method  o 
disposal  and  site  conditions.  (See  also  W87-08166 
(Lantz-PTT) 
W87-08188 

MONITORING  EXPERIENCES  AT  A  FLU] 
GAS  DESULFURIZATION  SLUDGE  DISPOS 
AL  SITE:  WHAT  CAN  BE  ACHIEVED, 

Baker  (Michael),  Jr.,  Inc.,  Beaver,  PA. 
D  W.  Hupe,  and  D.  M.  Golden. 
IN:  Environment  and  Solid  Wastes:  Charactenzi 
tion,  Treatment,  and  Disposal.  Proceedings  of  it 
Fourth  Life  Sciences  Symposium,  Environmei 
and  Solid  Wastes,  Gatlinburg,  Tennessee,  Octobi 
4-8  1981.  Butterworth  Publishers,  Boston,  Mass 
chusetts.  1983.  p  343-357,  2  fig,  4  ref. 

Descriptors:  'Monitoring,  'Sludge,  'Waste  dispo 
al  'Flue  gas  desulfurization,  'Path  of  pollutanl 
Leachates,  Industrial  wastes,  Groundwater  poll 
tion,  Groundwater  quality,  Landfills,  Leachin 
Lysimeters. 

Monitoring  systems  designed  to  adequately  dete 

potential  groundwater  contamination  can  be  mm 

more  complex  than  general  monitoring  schem 

illustrated  in  commonly  available  guideline  litei 

ture  In  this  study,  a  determination  of  the  effects  < 

groundwater  is  complicated  by  background  mil 

ences  that  made  installation  of  a  complex  netwc 

of  monitoring  wells  necessary.  These  influent 

are  related  to  prior  disposal  activities  at  the  hC 

sludge  landfill  site  and  several  current  power  s 

tion  activities  in  the  immediate  area.  The  effects 

groundwater  quality  from  the  background  int 

ences  are  very  similar  to  the  possible  effects  fr< 

the  sludge  landfill,  which  makes  differentiation 

leachate  sources  a  difficult  task.  None  of  the  effe 

from   the   disposal   operations   noted   during 

gtudy  caused  any  concern  about  U.S.  Environmi 

tal  Protection  Agency  (EPA)  Primary  Dnnki 

Water    Standards.    The    primary   objective   ot 

groundwater  monitoring  program  is  to  responsi 

monitor  for  contamination  that  might  be  produi 

as  a  consequence  of  disposal  activities.  Howe\ 

sufficient  monitoring  to  demonstrate,  if  necessa 

that  a  site  is  not  responsible  for  contaminat 

caused  by  another  source  is  just  as  import! 

Several  important  points  can  be  drawn  from 

experiences  gained  during  this  study:  (1)  witn 

sufficient  background  and  upgradient  monitor 

false  conclusions  can  easily  be  reached  on  whet 

a  disposal  site  is  causing  groundwater  contam 

tion-  (2)  careful  site  historical  research  and  at 

tion' to  day-to-day  operations  are  extremely  im| 

tant  because  they  can  significantly  affect  the  de: 

of  the  monitoring  program  and  later  interpretat 

(3)  regardless  of  the  level  of  attention  to  the  m 

toring  program,  use  of  the  monitoring  well! 
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nquestionably  determine  whether  an  area's 
roundwater  resources  are  affected  by  a  solid 
ttste  disposal  facility  may  be  impossible  becuase 
f  background  influences;  (4)  pressure-vacuum  ly- 
meters  placed  beneath  a  disposal  site  in  the  un- 
iturated  zone  before  the  start  of  disposal  activities 
lay  be  the  only  way  to  adequately  monitor  under 
onditions  where  there  is  significant  background 
iterference  such  as  has  been  experienced  at 
bnesville.  (See  also  W87-08166)  (Lantz-PTT) 
/87-08189 


PPLICATION  OF  PATTERN  RECOGNITION 
0  THE  EVALUATION  OF  CONTAMINATION 
ROM  OIL  SHALE  RETORTING, 

olorado  Univ.  at  Denver.  Center  for  Environ- 

ental  Sciences. 

or  primary  bibliographic  entry  see  Field  7C. 

'87-08191 


RELIMINARY  DESIGN  FOR  A  SORBING 
RACER  TEST  IN  THE  CULEBRA  DOLOMITE 
r  THE  H-3  HYDROPAD  AT  THE  WASTE 
OLATION  PILOT  PLANT  (WIPP)  SITE, 

JTERA  Technologies,  Inc.,  Austin,  TX. 
J.  Pearson,  V.  A.  Kelley,  and  J.  F.  Pickens. 
Dntract    Report    No.    SAND86-7177,    February 
87.  151  p,  19  fig,  21  tab,  60  ref,  append.  DOE 
>ntract  DE-AC04-76DP0O789. 

tscriptors:  'Sorption,  'Tracers,  'Culebra  dolo- 
ite,  'Waste  treatment,  'Radioactive  wastes, 
iroundwater  movement,  'Simulation  analysis, 
■ath  of  pollutants,  Hydraulic  characteristics, 
roundwater  quality,  Tritium,  Bromine  radioiso- 
pes.  Iodine  radioisotopes. 

le  use  of  sorbing  tracers  in  a  field  hydrologic  test 
a  method  of  estimating  the  nuclide  transport 
aracteristics  at  one  location  in  the  Culebra  dolo- 
te  at  the  Waste  Isolation  Pilot  Plant  (WIPP)  site. 
le  Culebra  is  considered  to  be  the  principal  con- 
uous  pathway  from  the  site  in  the  event  of  a 
ach  of  the  planned  nuclear-waste  repository. 
e  Culebra  dolomite  at  the  H-3  hydropad  is  the 
»mmended  site  for  conducting  a  sorbing  tracer 
t  because:  (a)  the  site  has  been  well-character- 
d  hydraulically  in  a  number  of  multi-well  infer- 
ence tests;  (b)  a  convergent-flow  conservative 
cer  test  has  been  conducted  at  the  H-3  hydro- 
i,  and  analyzed  to  yield  estimates  of  the  physical 
ute-transport  parameters  (this  test  identified  the 
e  played  by  fractures  in  dominating  solute-trans- 
rt  behavior  at  the  hydropad  scale);  (c)  a  number 
high  quality  groundwater  samples  have  been 
lected  from  the  culebra  at  the  H-3  site  and  they 
it  provided  analyses  with  which  to  assemble  a 
"-understood  geochemical  characterization;  (d) 

H-3  site  is  located  down-gradient  from  the 
ository  site  on  a  probable  groundwater  flow 
h  under  natural  gradients;  and  (e)  the  H-3  site 

appropriate  hydraulic  characteristics  to  allow 

use  of  sorbing  tracers  with  a  wide  range  of 
tition  coefficients  and  provide  breakthrough  in 

allowable  tracer  test  operational  period,  as- 
led  to  be  two  to  five  years.  Design  simulations 

the  sorbing  tracer  test  were  conducted  assum- 

an  injection  of  one  kilogram  of  generic  tracer 
'applying  a  range  of  partition  coefficients  of  0.1 
50.0  ml/g  for  the  flow  path  with  a  higher 
jsport  rate,  and  0.1  to  10.0  ml/g  for  the  flow 
h  with  the  lower  transport  rate,  at  the  H-3 
jropad.  The  results  of  these  simulations  were 
ized  to  assist  in  the  selection  of  sorbing  tracers 
t  would  break  through  within  the  two-  to  five- 
r  period  planned  for  the  test.  Radionuclide  trac- 

most  suitable  for  use  as  a  sorbing  tracer  are 
ier  fission-products  or  actinides.  (Lantz-PTT) 
7-08199  ' 


EPA  Cooperative  agreement  CR-806931. 

Descriptors:  'Septic  tanks,  'Groundwater  quality, 
'Water  pollution  sources,  'Wastewater  disposal, 
•Groundwater  pollution,  Path  of  pollutants, 
Wastewater  disposal,  Organic  compounds,  Flow 
patterns,  Model  studies. 

Summarized  is  the  literature  concerning  the  types 
and  mechanisms  of  groundwater  pollution  from 
septic  tank  systems  and  information  on  methodolo- 
gies for  evaluating  the  groundwater  pollution  po- 
tential. The  conclusions  are:  (1)  septic  tank  systems 
represent  a  significant  source  of  groundwater  pol- 
lution in  the  United  States  since  many  systems  are 
exceeding  their  design  life,  the  usage  of  synthetic 
organic  chemicals  in  the  household  is  increasing, 
and  larger-scale  systems  are  being  designed  and 
used;  (2)  a  key  issue  is  related  to  understanding  the 
transport  and  fate  of  system  effluents  in  the  subsur- 
face environment;  (3)  no  specific  technical  method- 
ology exists  for  evaluting  groundwater  effects  of 
septic  tank  systems,  however,  application  of  two 
empirical  assessment  methodologies  (surface  im- 
poundment assessment  and  waste-soil-site  interac- 
tion matrix)  adjusted  for  annual  wastewater  flow 
and  analytical  method  for  determining  water  table 
rise,  and  a  solute-transport  model  for  groundwater 
flow  and  pollutant  concentrations  has  met  with 
some  success;  and  (4)  the  empirical  assessment 
methodology  (adjusted  SIA  method)  could  be  used 
in  permitting  or  evaluation  procedures  for  systems 
serving  individual  homes  and  subdivisions  and 
large-scale  systems,  the  analytical  model  could  be 
used  for  subdivisions  and  large-scale  systems,  and 
the  solute-transport  model  could  be  used  for  large- 
scale  systems.  (Author's  abstract) 
W87-08207 


ACID  RAIN  AND  TRANSPORTED  AIR  POL- 
LUTANTS: IMPLICATIONS  FOR  PUBLIC 
POLICY. 

Office   of  Technology   Assessment,   Washington, 

DC. 

Available  from  the  National  Technical  Information 

Service,    Springfield,    Virginia   22161,    as   DE84- 

016528.  Price  codes:  A03  in  paper  copy,  A01  in 

microfiche.  Summary,  (1984).  34  p,  9  fig. 

Descriptors:  'Acid  rain,  'Public  policies,  'Path  of 
pollutants,  'Legislation,  'Air  pollution,  Environ- 
mental effects. 

The  current  controversy  over  acid  rain  -  the  most 
publicized  example  of  transported  pollutants  -  fo- 
cuses on  the  risks  to  the  environment  and  the 
population,  versus  the  costs  of  cleanup.  Since  1980, 
the  committees  responsible  for  reauthorizing  the 
Clean  Air  Act  -  the  House  Committee  on  Energy 
and  Commerce  and  the  Senate  Committee  on  En- 
vironment and  Public  Works  -  have  called  on  the 
Office  of  Technology  and  Assessment  (OTA) 
many  times  for  information  about  the  movements, 
fate,  and  effects  of  airborne  pollutants,  the  risks 
that  these  transported  air  pollutants  pose  to  sensi- 
tive resources,  and  the  likely  costs  of  various  pro- 
posals to  control  them.  Over  the  course  of  the 
debate,  OTA  has  provided  extensive  testimony  and 
staff  memoranda  to  the  requesting  committees,  and 
published  a  tsvo-volumne  technical  analysis,  'The 
Regional  Implications  of  Tranported  Air  Pollut- 
ants', in  July  1982.  This  report  synthesizes  OTA's 
technical  analysis  of  acid  rain  and  other  transport- 
ed pollutants,  and  presents  policy  alternatives  for 
congressional  consideration.  (Lantz-PTT) 
W87-08208 


ALUATION  OF  SEPTIC  TANK  SYSTEM  EF- 
i-TS  ON  GROUND  WATER  QUALITY, 

Jonal    Center    for    Ground    Water    Research, 
rman,  OK. 

banter,  and  R.  C.  Knox. 

ulable  from  the  National  Technical  Information 
wee,  Springfield,  Virginia  22161,  as  PB84- 
+41.  Price  codes:  A17  in  paper  copy,  A01  in 
,!,»  '  EPA  Report  No.  EPA-600/2-84-107, 
e  1984.  381  p,  27  fig,  53  tab,  122  ref,  5  append. 


SODIUM  THIOSULFATE'S  FATE  IN  ACTI- 
VATED SLUDGE, 

Texas  Univ.   at  Austin.   Center  for  Research   in 

Water  Resources. 

E.  F.  Millano,  and  E.  F.  Gloyna. 

Technical    Report    No.    CRWR    185,    December 

1981.  90  p,  24  fig,  5  tab,  38  ref. 

Descriptors:  'Sodium  thiosulfate,  'Activated 
sludge,  'Fate  of  pollutants,  'Wastewater  treat- 
ment, Sludge,  Neutralization,  Hydrogen  ion  con- 
centration, Sulfur,  Organic  carbon. 

The  fate  of  high  concentrations  (up  to  1 860  mg/L) 
of  sodium  thiosulfate,  Na2S203.5H20,  in  activated 


Sources  Of  Pollution — Group  5B 

sludge  units  treating  a  synthetic  wastewater  made 
up  of  dextrose,  nutrients  and  77.5  mg/L  sodium 
thiosulfate,  was  studied  using  both  batch  and  con- 
tinuous activated  sludge  reactors.  The  batch  units 
were  utilized  on  a  fill  and  draw  basis.  Control  of 
pH  through  neturalization  and  increase  of  nutrients 
were  evaluated  as  counter  measures  for  the  pro- 
duction of  sulfuric  acid,  which  is  an  end  product  of 
the  biological  oxidation  of  sodium  thiosulfate.  The 
addition  of  a  step  input  of  a  high  sodium  thiosulfate 
concentration,  up  to  1860  mg/L,  to  activated 
sludge  units  treating  a  synthetic  feed  resulted  in  a 
reduction  in  pH,  a  decrase  in  the  filtered  total 
organic  carbon  (FTOC)  removal,  and  a  decrease  in 
the  conversion  of  thiosulfate  to  soluble  sulfate. 
Elemental  sulfur  was  produced  in  the  aeration 
units  at  pH  values  below  6,  probably  due  to  the 
chemical  decomposition  of  sodium  thiosulfate  at 
low  pH  values.  By  controlling  the  pH  through 
neutralization  with  alkalinity,  and  by  increasing  the 
concentration  of  nitrogen  and  phosphorus  in  the 
feed  by  at  least  four  times  the  levels  required  for 
typical  bacterial  metabolism,  it  was  possible  to 
treat  a  sodium  thiosulfate  concentration  of  1860 
mg/L,  with  a  FTOC  concentration  of  160  mg/L. 
A  95%  conversion  of  thiosulfate  to  soluble  sulfate 
was  obtained,  with  a  FTOC  removal  of  87%.  This 
FTOC  removal  decreased  in  comparison  to  the 
FTOC  removal  (92%)  observed  prior  to  the  addi- 
tion of  the  step  input  of  high  sodium  thiosulfate 
concentration.  (Author's  abstract) 
W87-08223 


TRANSPORT  AND  FATE  OF  POLYCHLORI- 
NATED  BIPHENYLS  IN  A  NATURAL 
SYSTEM, 

Texas  Univ.   at  Austin.   Center  for  Research  in 

Water  Resources. 

K.  M.  Kuhr,  and  N.  E.  Armstrong. 

Technical  Report  No.  CRWR  190,  May  1982.  145 

p,  33  fig,  8  tab,  50  ref,  2  append. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Polychlorinated  biphenyls,  'Ecosystems, 
'Model  studies,  Suspended  solids,  Aroclor,  Fish, 
Sediment  concentration,  Flow  rates. 

The  fate  and  transport  of  polychlorinated  biphen- 
yls (PCBs)  in  a  natural  system  were  studied,  and  a 
model  was  applied  in  an  effort  to  determine  likely 
inputs  and  to  forecast  future  PCB  contamination 
levels  in  the  system.  Concentrations  of  PCBs  found 
in  the  water,  sediment,  and  biota  samples  were 
within  ranges  commonly  reported  in  the  literature. 
Large  errors  in  quantification  and  contamination  in 
the  blanks,  however,  made  those  results  suspect. 
The  model  was  made  up  of  five  first-order  differ- 
ential  equations.   Two   described   the   particulate 
concentrations  in  the  water  and  the  bed,  and  the 
other  three  described  the  PCB  concentrations  in 
the  water,  the  sediment,  and  the  fish.  The  model 
was  most  sensitive  to  changes  in  the  values  used 
for  the  partition  coefficient,  the  settling  velocity, 
and  the  vapor  loss  of  PCBs  from  the  water  phase 
to  the  atmosphere.   Also  included  in  the  model 
were    equations    defining    various    parameters    as 
functions  of  the  suspended   solids  concentration 
(settling  velocity)  and  of  the  inflow  rate  (concen- 
tration of  inflowing  suspended  solids  and  resuspen- 
sion  velocity).  Various  PCB  inputs  were  fed  into 
the  model  and  the  responses  were  related  to  field 
measurements.  Pulse  and  decreasing  mass  inputs  of 
4.9  E  5  gm  PCB  in  May,  1975  produced  sediment 
and   water  PCB  concentrations  similar  to   those 
detected  in  the  field  in  October,   1980;  however, 
the  model  output  fish  PCB  concentration  was  five 
times  as  high  as  the  concentration  detected  in  the 
fish  sample.  Modeled  inputs  of  27  gm  of  Aroclor 
1260  over  64  days  and  236  gm  of  Aroclor  1254 
over  92  days  produced  average  output  fish  PCB 
concentrations   similar   to   those  detected   in   fish 
samples  -  81  microgramsAg  and  106  micrograms/ 
kg,  respectively.  A  sediment  PCB  concentration 
vs.  depth  profile  was  constructed  for  lake  sedi- 
ments from  field  observations,  and  a  PCB  input 
was  subsequently  modeled  that  produced  a  similar 
profile.  The  effects  of  diffusion  and  leaching  were 
discussed  as  they  pertained  to  the  sediment  PCB 
concentration  vs.  depth  profile.  (Author's  abstract) 
W87-08224 
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PRACTICAL  MANUAL  FOR  DETERMINING 
SETTLING  RATES  OF  OCEAN  DISPOSED 
SEWAGE  SLUDGE, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 

For  primary  bibliographic  entry  see  Field  5E. 
W87-08227 

ANNUAL  REPORT:  1983.  ENVIRONMENTAL 
MEASUREMENTS  LABORATORY,  USDOE. 

Department  of  Energy,  New  York.  Environmental 

Measurements  Lab. 

For  primary  bibliographic  entry  see  Field  9C. 

W87-08241 

BEDFORM-GENERATED  CONVECTIVE 

TRANSPORT  IN  BOTTOM  SEDIMENT, 

Louisiana  State  Univ.,  Baton  Rouge.  Hazardous 

Waste  Research  Center. 

L.  J.  Thibodeaux,  and  J.  D.  Boyle. 

Nature  NATUAS,  Vol.  325,  No.  6102,  p  341-343, 

January  1987.  4  fig,  9  ref. 

Descriptors:  'Convective  transport,  *B°"onl 
water,  "Bottom  sediments,  *Sand  waves,  "Path  of 
pollutants,  *Model  studies,  Pollutants,  Sediment 
transport,  Sediment  load,  Sediment  sorting. 

The  flow  of  water  over  mobile,  non-cohesive  bed 
material  such  as  silt,  sand,  and  gravel  usually  pro- 
duces a  series  of  sediment  sandwaves.  These  wave- 
forms have  been  observed  on  the  bottom  of  all 
aquatic  environments  where  active  water  flows 
over  unconsolidated  bed  material.  Convective  flow 
within  bed  sediment  is  an  important  mechanism 
enhancing  the  mobility  of  chemicals,  both  natural 
and  anthropogenic,   and  thermal  energy  in  this 
region  of  aquatic  environments.  Experimental  ob- 
servations indicated  that  significant  in-bed  convec- 
tion currents  can  be  generated  by  water  flowing 
over  small  obstructions  on  the  surface  of  a  porous 
bed.  Significant  porewater  flow  is  induced  by  im- 
balances in  pressure  over  distance,  generated  by 
differences  in  temperature,  density  and  hydrostatic 
head.  Laboratory  simulation  and  a  vignette  model 
have  demonstrated  that  flow  over  bedforms  in- 
duces additional  pressure  imbalances  which  gener- 
ate significant  and  complex  convection  currents 
within  porous  bed  sediment.  A  model  is  proposed 
for  estimating  Peclet  numbers  for  this  effect.  The 
results   have   particular   application   to   chemical 
transport  in  the  upper  sediment  layer  that  is  often 
the  recipient  of  high  levels  of  chemical  contamina- 
tion. Although  this  analysis  reflects  river  condi- 
tions, the  results  may  have  wider  applications  and 
include  submarine  currents  moving  over  dune-like 
mega  ripples  on  the  ocean  floor.  (Author's  ab- 
stract) 
W87-08254 

CHLORINATION   BYPRODUCTS  OF  ARABI- 
AN GULF  SEAWATER, 

University  of  Petroleum  and  Minerals,  Dhahran 

(Saudi  Arabia).  Research  Inst. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-08261 

SIZE  AND  MERCURY  CONCENTRATION  RE- 
LATIONSHIP AS  CONTAMINATION  INDEX, 

Cordoba  Univ.  (Spain).  Dept.  de  Higiene. 
F.  Rincon,  G.  Zurera,  and  R.  Pozo-Lora. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  38,  No.  3,  p  515-522, 
March  1987.  1  fig,  2  tab,  28  ref. 

Descriptors:  'Mercury,  *Path  of  pollutants, 
•Bioaccumulation,  'Analytical  methods,  'Cray- 
fish, 'Heavy  metals,  'Mullet,  Aquatic  environ- 
ment, Aquatic  habitats,  Tissue  analysis,  Marshes, 
Rivers,  Crustaceans,  Fish. 


environment  is  discussed.  There  were  no  sexual 
differences  in  mercury  contamination  in  these  two 
species.  Crayfish  averaged   100  ng/g  and  mullet 
averaged  63  ng/g.  (McFarlane-PTT) 
W87-08265 

ORGANOCHLORINE  PESTICIDE  RESIDUES 
IN  CHILEAN  FISH  AND  SHELLFISH  SPE- 
CIES, .  B  .„  ,,  , 
Universidad  Tecnica  Fedenco  Santa  Maria,  Val- 
paraiso (Chile).  Dept.  of  Chemistry. 
A  Ober,  M.  Valdivia,  and  I.  Santa  Maria. 
Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  38,  No.  3,  p  528-533, 
March  1987.  1  fig,  2  tab,  10  ref. 

Descriptors:  'Organochlorine  pesticides,  'Chile, 
•Path  of  pollutants,  'Pesticides,  'Organic  pesti- 
cides, 'Fish,  'Shellfish,  'Tissue  analysis,  Lindane, 
Aldrin,  Dieldrin,  DDT,  DDE,  Heptachlor,  Public 
health,  Contamination. 

While  DDT  and  its  derivatives  were  banned  in 
Chile  in  1983,  other  organochloride  pesticides  are 
still  widely  used.  Seven  marine  fishes  and  4  manne 
shellfishes  from  Valparaiso  and  Concepcion  bays 
were  analyzed.  All  marine  species  contained  de- 
tectable amounts  of  organochlorine  pesticides  but 
all  values  were  below  tolerance  levels  prescribed 
for  Chilean  foods.  Lindane  and  aldrin  were  present 
in  almost  all  species  while  other  pesticides  were 
unequally  distributed.  Lindane  contamination 
ranged  from  0  to  740  ppb  in  fishes  (bottom  dwell- 
ers had  the  lowest  values)  and  0  to  113  ppb  in 
shellfishes.  Aldrin  was  0  to  300  ppb  in  fishes  and  4 
to  33  ppb  in  shellfishes.  (See  also  W87-08268) 
(McFarlane-PTT) 
W87-08267 


HEAVY  METALS  IN  MOLLUSCAN,  CRUSTA- 
CEAN, AND  OTHER  COMMERCIALLY  IM- 
PORTANT CHILEAN  COASTAL  WATER  SPE- 
CIES, .       „         _ .    .     . .  . 

Universidad  Tecnica  Fedenco  Santa  Maria,  Val- 
paraiso (Chile).  Dept.  of  Chemistry. 
A  G.  Ober,  M.  Gonzalez,  and  I.  Santa  Maria. 
Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  38,  No.  3,  p  534-539 
March  1987.  1  fig,  2  tab,  1 1  ref.  Direccion  General 
de  Investigacion  y  Postgrado  Project  86.24.01. 

Descriptors:  'Heavy  metals,  'Contamination, 
'Path  of  pollutants,  'Mollusks,  'Crustaceans, 
'Tissue  analysis,  'Chile,  Coastal  waters,  Copper, 
Zinc,  Cadmium,  Lead,  Mercury,  Nickel,  Antimo- 
ny, Selenium,  Iron,  Chromium,  Public  Health. 

This  study  determined  the  concentrations  of  10 
heavy  metals  in  12  marine  species  of  commercial 
importance  collected  from  Valparaiso,  Concepcion 
and  Puerto  Montt.  Mercury  was  not  detected  m 
any  species,  and  selenium  was  present  only  at  very 
low  levels  (<0.01  ppm  dry  wt).  Zinc  ranged  from 
274-464  ppm,  cadmium  0-8.2  ppm,  lead  0-32.7  ppm, 
copper  6.8-32.7  ppmm,  chrom  0-2.2  ppm,  nickel  0- 
4  2  ppm.  Cd,  Pb,  Cu  and  Ni  were  highest  in 
mollusks.  Zn  and  Fe  were  highest  in  crustaceans. 
Some  species  had  Zn,  Cd,  Cu  and  Pb  above  per- 
mitted maximum  levels  and  could  represent  a 
health  threat.  (See  also  W87-08267)  (McFarlane- 
PTT) 
W87-08268 

COPPER,  CADMIUM,  AND  NICKEL  ACCU- 
MULATION IN  CRAYFISH  POPULATIONS 
NEAR  COPPER-NICKEL  SMELTERS  AT  SUD- 
BURY, ONTARIO,  CANADA, 

Laurentian  Univ.,  Sudbury  (Ontario).  Dept.  of  Bi- 
ology. 

G.  Bagatto,  and  M.  A.  Alikhan. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  38,  No.  3,  p  540-545, 
March  1987.  3  tab,  19  ref. 


This  study  examined  the  level  of  mercury  contami- 
nation in  populations  of  red  crayfish  (Procambarus 
clarkii)  and  gray  mullet  (Liza  ramada)  in  the 
marshes  of  the  Guadalquivir  River.  The  validity  of 
using  the  relationship  between  size  (as  weight  or 
length)  and  mercury  contamination  in  muscle  as 
evidence  of  mercury  contamination  in  the  aquatic 


Descriptors:  'Path  of  pollutants,  'Bioaccumula- 
tion, 'Tissue  analysis,  'Heavy  metals,  'Crayfish, 
♦Contamination,  Copper,  Nickel,  Cadmium,  Smelt- 
ers, Sudbury,  Ontario,  Crustaceans. 

The  Sudbury  basin,  an  elliptical  646  sq  mile  depres- 
sion containing  a  number  of  freshwater  reservoirs, 


has  been  subjected  to  extreme  ecological  disturb- 
ances from  logging,  mining  and  smelting  activities  , 
This    study    compares    tissue    concentra' 
copper,  cadmium  and  nickel  in  freshwater  crayfish 
(Orconectes  virilis  and  Cambarus  bartoni)  at  select- 
ed  distances   of  the   habitat   from    the   emission 
source.  No  sexual  differences  in  metal  concentra-, 
tion  were  found.  General  relationship  was  Cd  <  . 
Ni  <  Cu.  In  general,  there  was  an  inverse  relation- . 
ship  between  tissue  metal  content  and  distance  of, 
the  habitat  from  the  smelter.  The  highest  concen-, 
tration  of  each  metal  was  observed  in  the  hepato- 
pancreatic  tissue,  and  the  lowest  was  found  in  the. 
abdominal  muscles.  (McFarlane-PTT) 
W87-08269 

POLYNUCLEAR  AROMATIC  HYDROCAR-. 
BONS  (PAHS)  IN  FISH  FROM  THE  ARABIAN 
GULF, 

Basrah  Univ.  (Iraq).  Marine  Science  Centre. 
A.  A.  Z.  DouAbdul,  J.  K.  Abaychi,  T.  E.  Al- 
Edanee,  A.  A.  Ghani,  and  H.  T.  Al-Saad. 
Bulletin    of    Environmental    Contamination    and, 
Toxicology  BECTA6,  Vol.  38,  No.  3,  p  546-552; 
March  1987.  1  fig,  1  tab,  21  ref. 

Descriptors:  'Polynuclear  aromatic  hydrocarbons. 
•Pollutant  identification,  'Path  of  pollutants,  'Ara 
bian  Gulf,  'Tissue  analysis,  'PAH,  Fish,  Carcino, 
gens,  Chromatography,  Public  health,  Contami 
nants. 

This  study  used  high  performance  liquid  chroma 
tography  to  identify  and  measure  16  PAH  priorit;, 
pollutants  in  14  species  of  commercially  importan 
fish  from  the  northwestern  Arabian  Gulf.  Onl; 
two  PAHs,  naphthalene  (mean  concentration  6-10, 
micrograms/kg  wet  wt  edible  tissue)  and  acenaph 
thene  (1-69  micrograms/kg),  were  confirmed  in  th 
fish.  It  is  concluded  that  although  the  Arabia 
Gulf  marine  environment  is  presently  contaminai 
ed  with  numerous  PAHs,  including  some  carcinc 
genie  homologues,  apparently  detoxification  meet 
anisms  effectively  remove  these  compounds  froi 
fish  tissues.  (McFarlane-PTT) 
W87-08270 

GREATLY  ACCELERATED  MICROBIAL  DEC 
RADATION  OF  ALDICARB  IN  RE-TREATE 
FIELD  SOIL,  IN  FLOODED  SOIL,  AND  I 
WATER, 

Department  of  Agriculture,  Charlottetown  (Print, 

Edward  Island).  Research  Station. 

F)  C  Read 

Journal  of  Economic  Entomology,  Vol.  80,  No. 

p  156-163,  February  1987.  5  fig,  20  ref. 

Descriptors:  'Microbial  degradation,  'Aldicar 
'Fate  of  pollutants,  'Carbamate  pesticides,  'S( 
bacteria,  Microorganisms,  Contamination,  Toxii 
ty,  Pesticide  Toxicity,  Pesticides. 

Total  toxic  residues  of  aldicarb  persist  longest 
more  acidic  soils  and  more  rapid  breakdown  to  t 
oxiles,  nitriles  and  other  degradation  metaboM 
occurs  in  near-neutral  to  slightly  alkaline  soi 
Accelerated  microbial  degradation  of  carbotur 
has  been  reported  as  the  cause  of  insect  conti 
failure  in  repeatedly  treated  fields.  Although  ale 
carb  has  also  been  used  repeatedly  as  a  soil  msec 
cide/nematicide  on  crops  such  as  potatoes,  ins* 
or  nematode  control  failures  resulting  from  t 
development  of  microorgansims  capable  of  degr; 
ing  this  compound  rapidly  have  not  been  report- 
The  purpose  of  this  study  was  to  determine 
adapted  aldicarb-degrading  microorganisms  wo 
develop  and  break  down  this  compound  more  r, 
idly  after  successive  annual  field  treatments  and 
determine  the  effects  of  pH  and  soil  moisture 
microbial  populations.  Tests  were  also  conduc 
to   determine   the   potential    for   development 
strains  of  microorganisms  that  would  break  do  j 
aldicarb  rapidly  in  water.  Two  successive  anm 
applications  of  aldicarb,  as  subsurface  band-in-r 
sofl  treatments  at  4  kg  (active  ingredient)/ha  in  I 
same  field  plots,  resulted  in  development  ot  str;(« 
of  microorganisms  that  rapidly  broke  down  a; 
carb  in  acid  mineral  soils  of  pH  above  ca.  I 
Concentration  and  time  required  for  breakaci 
for  laboratory  applications  of  10-750  microgr  s 
(AI)/g  (ppm)  of  soil  were  positively  correla- 
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Breakdown  of  these  concentrations  ranged  from  1 
to  ca.  14  days.  Concentrations  higher  than  ca.  800 
ppm  appeared  to  retard  bacterial  action  and  inhib- 
ited fungal  growth  in  the  soil.  A  5,000-ppm  appli- 
:ation  inhibited  fungal  growth  for  >  6  months  and 
retarded  growth  during  the  following  6-8  months, 
roxic  residues  from  2,000  to  5,000  ppm  applica- 
ions  persisted  for  6  mo  to  1  yr  or  more  in  the 
noist  soil  but  degraded  faster  in  flooded  soil. 
Breakdown  of  repeated  50  or  100-ppm  applications 
vas  most  rapid  in  alkaline  and  near-neutral  acidic 
oil  or  water  media,  much  slower  at  pH  levels  near 
>.0,  and  negligible  at  pH  levels  below  ca.  5.6.  Rate 
)f  accelerated  microbial  degradation  depended  on 
>H  and  moisture  content  of  the  soil,  amount  ap- 
ilied  per  treatment,  numbers  of  treatments,  and 
ime  period  between  treatments  of  aldicarb.  (Au- 
hor's  abstract) 
V87-08271 


hyde.  This  series  of  reactions  was  inhibited  under 
sulfate-limited  or  aerobic  conditions.  Therefore, 
the  primary  catabolic  event  for  p-cresol  decompo- 
sition under  SRC  appears  to  involve  the  hydroxy- 
lation  of  the  aryl  methyl  group.  (Author's  abstract) 
W87-08292 


IURVTVAL  OF  PATHOGENIC  BACTERIA  IN 
ARIOUS  FRESHWATER  SEDIMENTS, 

'exas  Univ.  at  Dallas,  Richardson.  Graduate  Pro- 
ram  in  Environmental  Sciences. 
i.  A.  Burton,  D.  Gunnison,  and  G.  R.  Lanza, 
ipplied       and       Environmental       Microbiology 
lEMIDF,  Vol.  53,  No.  4,  p  633-638,  April  1987  6 
g,  4  tab,  39  ref. 

tescriptors:  *Model  studies,  *Pathogens,  'Surviv- 
I,  'Sediments,  'Bacteria,  'Limnology,  Clay, 
and,  Mortality. 

bur  human-associated  bacteria,  Pseudomonas  aer- 
ginosa,  Salmonella  newport,  Escherichia  coli,  and 
Jebsiella  pneumoniae,  were  tested  for  survival  in 
ve  freshwater  sediments.  Bacterial  survival  in 
jntinupus-flow  chambers  was  monitored  over  14- 
ly  periods  on  sediments  ranging  from  organically 
ch  high-clay  fractions  to  organically  poor  sandy 
actions.  Bacterial  die-off  ranged  from  1  to  5 
rders  of  magnitude  in  sediments.  E.  coli  survived 
j  long  as  or  longer  than  S.  newport.  P.  aeruginosa 
id  K.  pneumoniae  tended  to  survive  longer  than 
.  coli.  Survival  of  E.  coli  and  S.  newport  was 
■eater  in  sediments  containing  at  least  25%  clay. 
ood  reproducibility  allowed  the  development  of 
lear  models  to  describe  die-off  rates.  (Author's 
istract) 
'87-08288 


IODEGRADATION  OF  CRESOL  ISOMERS 
i  ANOXIC  AQUIFERS, 

Idahoma  Univ.,  Norman.  Dept.  of  Botany  and 

icrobiology. 

I  J.  Smolenski,  and  J.  M.  Suflita. 

pplied       and       Environmental       Microbiology 

EMIDF,  Vol.  53,  No.  4,  p  710-716,  April  1987.  5 

ii.tab'  39  ref-  EPA  Assistance  agreements  CR- 

2808  and  CR-81 1146. 

sscriptors:  'Groundwater  pollution,  'Biodegra- 
tion,  'Fate  of  pollutants,  'Cresols,  'Anoxic 
uifers,  Metabolism,  Isomers,  Inhibition,  Molyb- 
num,  Sulfates,  Incubation,  Oxidation,  Catabo- 
m. 

ie  biodegradation  of  o,  m-,  and  p-cresol  was 
umned  in  material  obtained  from  a  shallow  an- 
robic  alluvial  sand  aquifer.  The  cresol  isomers 
■re  preferentially  metabolized,  with  p-cresol 
mg  the  most  easily  degraded.  m-Cresol  was 
>re  persistent  than  the  para-isomer,  and  o-cresol 
rsisted  for  over  90  days.  Biodegradation  of 
sol  isomers  was  favored  under  sulfate-reducing 
Mitions  (SRC)  compared  with  that  under  meth- 
Dgemc  conditions  (MC).  Slurries  that  were  accli- 
Ued  to  p-cresol  metabolism  transformed  this  sub- 
Ue  at  18  and  330  nmol/h  per  g  (dry  weight)  for 
C  and  SRC,  respectively.  Inhibition  of  electron 
w  to  sulfate  reduction  with  2.0  mM  molybdate 
meed  p-cresol  metabolism  in  incubations  con- 
ing sulfate,  p-cresol  catabolism  was  retarded, 
ider  SRC  3.4  mol  of  sulfate  was  consumed  per 
«  of  p-cresol  metabolized.  The  addition  of  sul- 
e  jo  methanogenic  incubations  stimulated  p- 
301  degradation.  Simultaneous  adaptation  stud- 
ui  combination  with  spectrophotometry  and 
romatographic  analysis  of  metabolites  indicated 
it  p-cresol  was  oxidized  under  SRC  to  p-hydrox- 
snzoate  via  the  corresponding  alcohol  and  alde- 


FATE  OF  VIRUSES  IN  ARTIFICIAL  WET- 
LANDS, 

San  Diego  Region  Water  Reclamation  Agency 
Santee,  CA. 

R.  M.  Gersberg,  S.  R.  Lyon,  R.  Brenner,  and  B.  V 
Elkins. 

Applied  and  Environmental  Microbiolosv 
AEMIDF,  Vol.  53,  No.  4,  p  731-736,  April  1987  3 
fig,  3  tab,  27  ref.  California  Dept.  of  Water  Re- 
sources Grant  B-54835. 

Descriptors:  'Wastewater  treatment,  'Fate  of  pol- 
lutants, 'Viruses,  'Artificial  wetlands,  'Municipal 
wastewater,  'Survival,  Bacteriophage,  Aquatic 
plants. 

Little  is  known  about  the  ability  of  wetlands  to 
remove    disease-causing    viruses    from    municipal 
wastewater.  In  this  study  we  examined  the  survival 
of  several  indicators  of  viral  pollution  (indigenous 
F-specific  bacteriophages,   seeded   MS2  bacterio- 
phage, and  seeded  human  poliovirus  type  1)  ap- 
plied in  primary  municipal  wastewater  to  artificial 
wetland  ecosystems.  Only  about  1%  of  the  indige- 
nous   F-specific    RNA    bacteriophages    survived 
flow  through  the  vegetated  wetland  beds  at  a  5- 
cm/day    hydraulic    application    rate    during    the 
period  from  June  through  December   1985.  The 
total   number   of  indigenous   F-specific   bacterio- 
phages   (F-specific    RNA    and    F-specific    DNA 
phages)  was  also  reduced  by  about  99%  by  wet- 
land treatment,  with  the  mean  inflow  concentra- 
tion over  the  period  of  an  entire  year  reduced  from 
3,129  to  33  PFU/ml  in  the  outflow  of  a  vegetated 
bed  and  to    174  PFU/ml   in  the  outflow  of  an 
unvegetated  bed.  Such  superior  treatment  by  the 
vegetated  bed  demonstrates  the  significant  role  of 
higher    aquatic    plants    in    the    removal    process. 
Seeded  MS2  bacteriophage  and  seeded  poliovirus 
were  removed  more  efficiently  than  were  the  in- 
digenous bacteriophages,  with  less  than  0.2%  of 
MS2  and  0.1%  of  the  poliovirus  surviving  flow  at 
the  same  hydraulic  application  rate.  The  decay  rate 
(k)  of  MS2  in  a  stagnant  wetlands  (k  =  0.012  to 
0.028/h)  was  lower  than  that  for  flowing  systems 
(k   =   0.44  to  0.052/h),   reflecting  the  enhanced 
capacity  for  filtration  or  adsorption  of  viruses  by 
the   root-substrate   complex   (and   associated   bio- 
film).  Artificial  wetlands  may  offer  an  attractive 
alternative  to  conventional  land  treatment  systems 
for  reducing  the  load  of  disease-causing  viruses  to 
the  aquatic  environment.  (Author's  abstract) 
W87-08293 


EXPLANATIONS  FOR  THE  ACCLIMATION 
PERIOD  PRECEDING  THE  MINERALIZA- 
TION OF  ORGANIC  CHEMICALS  IN  AQUAT- 
IC ENVIRONMENTS, 

B.  A.  Wiggins,  S.  H.  Jones,  and  M.  Alexander. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  53,  No.  4,  p  791-796,  April  1987  7 
fig,  26  ref.  PHS  Training  grant  ES-07052. 

Descriptors:  'Fate  of  pollutants,  'Acclimatization, 
'Mineralization,  'Biodegradation,  'Organic  com- 
pounds, 'Microbiological  studies,  Sewage,  Lakes, 
Incubation,  Nutrients,  Degradation,  Protozoa,  In- 
hibition, Enzymes,  Predation. 

A  study  was  conducted  of  possible  reasons  for 
acclimation  of  microbial  communities  to  the  miner- 
alization of  organic  compounds  in  lake  water  and 
sewage.  The  acclimation  period  for  the  mineraliza- 
tion of  2  ng  of  p-nitrophenol  (PNP)  or  2,4-dichlor- 
ophenoxyacetic  acid  per  ml  of  sewage  was  elimi- 
nated when  the  sewage  was  incubated  for  9  or  16 
days,  respectively,  with  no  added  substrate.  The 
acclimation  period  for  the  mineralization  of  2  ng 
but  not  200  ng  or  2  ug  of  PNP  per  ml  was 
eliminated  when  the  compound  was  added  to  lake 
water  that  had  been  first  incubated  in  the  laborato- 
ry. Mineralization  of  PNP  by  Flavobacterium  sp. 
was  detected  within  7  h  at  concentrations  of  20 
ng/ml  to  2  ug/ml  but  only  after  25  h  at  2  ng/ml. 


Sources  Of  Pollution— Group  5B 

PNP-utilizing  organisms  began  to  multiply  logar- 
ithmically after  1  day  in  lake  water  amended  with 
2  ug  of  PNP  per  ml,  but  substrate  disappearance 
was  only  detected  at  8  days,  at  which  time  the 
numbers  were  approaching  100,000  cells  per  ml. 
The  addition  of  inorganic  nutrients  reduced  the 
length  of  the  acclimation  period  from  6  to  3  days 
in  sewage  and  from  6  days  to  1  day  in  lake  water. 
The  prior  degradation  of  natural  organic  materials 
in  the  sewage  and  lake  water  had  no  effect  on  the 
acclimation  period  for  the  mineralization  of  PNP, 
and  naturally  occurring  inhibitors  that  might  delay 
the  mineralization  were  not  present.  The  length  of 
the  acclimation  phase  for  the  mineralization  of  2  ng 
of  PNP  per  ml  was  shortened  when  the  protozoa 
in  sewage  were  suppressed  by  eucaryotic  inhibi- 
tors, but  it  was  unaffected  or  increased  if  the 
inhibitors  were  added  to  lake  water.  We  suggest 
that  the  time  for  enzyme  induction,  mutation, 
diauxie,  and  presence  of  toxins  are  not  the  causes 
of  the  acclimation  period  for  PNP  mineralization 
in  aquatic  environments  but  rather  that  the  accli- 
mation period  largely  reflects  the  time  for  multipli- 
cation of  the  initially  small  population  of  active 
organisms.  That  time  may  be  further  extended  by  a 
limiting  supply  of  inorganic  nutrients  in  lake  water 
or  by  predation  by  protozoa  in  sewage.  (Author's 
abstract) 
W87-08297 


DISTRIBUTION  OF  IRON-OXIDIZING  BAC- 
TERIA IN  THE  NORDIC  URANIUM  TAILINGS 
DEPOSIT,  ELLIOT  LAKE,  ONTARIO, 
CANADA, 

Canada  Centre  for  Mineral  and  Energy  Technolo- 
gy, Ottawa  (Ontario). 
M.  Silver. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  53,  No.  4,  p  846-852,  April  1987.  5 
fig,  31  ref. 

Descriptors:  'Iron  bacteria,  'Acid  mine  drainage, 
'Mine  wastes,  'Uranium,  Distribution,  Oxidation, 
Ontario,  Bacteria,  Iron,  Sulfates,  Vegetation. 

Iron-oxidizing  bacteria  are  present  within  the  top  2 
m  (but  not  always  at  the  surface)  and  near  the 
water  table-capillary  fringe  of  the  vegetated 
Nordic  uranium  deposit,  Elliot  Lake,  Ontario, 
Canada.  They  are  distributed  uniformly  in  the  top 
0.5  m  of  unvegetated  tailings.  The  locations  of 
these  bacteria  correlate  with  zones  of  pyrite  oxida- 
tion as  delineated  in  previous  studies  by  the  forma- 
tion fo  soluble  iron  and  sulfate.  Heterotrophic  bac- 
teria are  also  present  in  the  tailings,  with  greatest 
concentrations  at  the  surface  and  near  the  water 
table-capillary  fringe.  Sulfate-reducing  bacteria 
were  detected  in  the  soil  and  peat  at  the  base  of  the 
tailings.  The  results  of  this  study  suggest  that  the 
establishment  of  vegetation  directly  upon  the  tail- 
ings surface  does  not  arrest  bacterial  pyrite  oxida- 
tion. (Author's  abstract) 
W87-08299 


CANOPY  STRUCTURE  AND  CLOUD  WATER 
DEPOSITION  IN  SUBALPINE  CONIFEROUS 
FORESTS, 

New  York  Botanical  Garden,  Bronx,  NY.  Inst,  of 

Ecosystem  Studies. 

For  primary  bibliographic  entry  see  Field  2B. 

W87-08301 


CLOUD  DROPLET  NUCLEATION  AND 
CLOUD  SCAVENGING  OF  AEROSOL  SUL- 
PHATE IN  POLLUTED  ATMOSPHERES, 

Atmospheric    Environment    Service,    Downsview 

(Ontario). 

W.  R.  Leaitch,  J.  W.  Strapp,  G  A.  Isaac,  and  J.  G. 

Hudson. 

Tellus   TELLAL,   Vol.    38B,   No.    5,   p   328-344 

November  1986.  14  fig,  34  ref. 

Descriptors:  'Acid  rain,  'Air  pollution  effects, 
'Path  of  pollutants,  'Model  studies,  'Cloud  scav- 
enging, 'Nucleation,  'Aerosol  sulfates,  'Air  pollu- 
tion, 'Path  of  pollutants,  Clouds,  Cloud  water, 
Aerosols,  Sulfates,  Condensation. 

Aircraft  investigations  of  the  microphysical  and 
chemical  properties  of  mildly  to  moderately  con- 
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TRANSFER  OF  RADON  FROM  DOMESTIC 
WATER  TO  INDOOR  AIR, 

Texas  Univ.  Health  Science  Center  at  Houston. 
School  of  Public  Health. 

H.  M.  Prichard.  .    . 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  4,  p  159-161,  April  1987.  J 
tab,  21  ref. 

Descriptors:  'Path  of  pollutants,  'Air  pollution 
sources,  'Water  quality,  'Radon,  'Domestic 
water,  'Indoor  air,  'Reviews,  Water  supply,  Re- 
gional analysis,  Distribution. 

Theoretical  and  experimental  literature  dealing 
with  the  release  of  radon  from  water  to  air  is 
reviewed  and  synthesized.  Primary  emphasis  is 
placed  on  releases  from  domestic  water  supplies  to 
indoor  air  within  the  context  of  a  general  indoor 
radon  problem.  The  widely  used  assumption  of  1 
pCi/L  increment  in  indoor  air  per  10000  pCi/L  m 
the  water  supply  is  valid,  but  regional  and  individ- 
ual variations  are  important.  (Author's  abstract) 
W87-08309 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B— Sources  Of  Pollution 

vective  clouds  and  stratiform  clouds  were  con-       W87 
ducted  during  the  summer  of  1982  and  the  early 
winter  of   1984  over   Algonquin   Park,   Ontario, 
Canada.  Similar  studies  were  carried  out  during 
the  autumn  of  1984  over  upper  New  York  state. 
Varying  degrees  of  polluted  conditions  were  ob- 
served. For  the  situation  where  the  cloud  liquid 
water  content  was  close  to  the  adiabatic  value  and 
the  particle  concentration  was  <750/cm,  the  con- 
centration of  cloud  droplets  was  directly  propor- 
tional to  the  number  concentration  of  cloud-base 
aerosol  particles.  For  particle  concentrations  above 
750/cm,  the  cloud  droplet  concentration  did  not 
increase  as  fast  as  the  particle  numbers.  An  adiabat- 
ic model  describing  the  condensational  growth  of 
cloud  droplets  predicted  this  apparent  non-propor- 
tionality and  indicated  it  to  be  the  result  of  increas- 
ing competition  for  water  vapor  by  increasing 
numbers  of  cloud  condensation  nuclei.  The  best 
quantitative  agreement  with  the  observations  was 
obtained  for  the  accommodation  coefficient  for 
condensation  of  water  equal  to  unity  and  low 
values  of  the  updraft  speed  at  cloud  base.  Compari- 
sons between  cloud-averaged  number  concentra- 
tions of  cloud  droplets  and  number  concentrations 
of  cloud-base  aerosol  particles  behaved  in  a  very 
similar  manner  to  the  comparisons  of  near  adiabat- 
ic cloud  droplet  concentrations  with  aerosol  con- 
centrations. Comparisons  of  the  mass  concentra- 
tions of  cloudwater  S04(2-),  with  that  of  aerosol 
S04(2-),  measured  at  ground  level,  appeared  to 
follow  a  similar  behavior  as  the  cloud  droplet 
concentrations,  but  with  a  much  larger  uncertain- 
ty. (Author's  abstract) 
W87-08302 

OBSERVATIONS  ON  ACIDITY  AND  IONS  IN 
EAST  GREENLAND  PRECIPITATION, 

Miljoestyrelsen,  Roskilde  (Denmark).  Luftforuren- 

ingslaboratoriet. 

K.  Keiding,  and  N.  Z.  Heidam 

Tellus  TELLAL,  Vol.   38B,   No.   5,   p  345-352, 

November  1986.  2  fig,  6  tab,  17  ref. 

Descriptors:  'Path  of  pollutants,  'Wet  deposition, 
•Rainfall  analysis,  'Acid  rain,  'Greenland,  'Acidi- 
ty, Ions,  Precipitation,  Arctic,  Transport,  Aero- 
sols, Denmark,  Faroe  Islands. 

Precipitation  collected  in  East  Greenland  by  a 
wet-only  type  of  collector  for  two  years,  was 
analysed  for  all  major  ions.  The  concentrations  are 
lower  by  a  factor  of  10  compared  to  a  rural  site  in 
Denmark  and  somewhat  lower  than  at  the  Faroe 
Islands.  A  pH  value  of  5.16  seems  to  be  representa- 
tive of  arctic  precipitation.  Three  discernible  com- 
ponents appear  to  be  present,  a  sea-spray  and  a 
crustal  component  and  a  component  related  to 
long-range  transported  aerosols  from  distant  com- 
bustion sources.  The  total  wet  deposition  is  very 
small,  but  the  risk  of  an  effect  on  the  sensitive 
arctic  environment  cannot  be  discarded  without 
further  assessment.  (Author's  abstract) 
W87-08303 

RADIONUCLIDES  IN  DRINKING  WATER:  AN 
OVERVIEW, 

Montgomery  (James  M.),  Inc.,  Pasadena,  CA. 
E.  M.  Aieta,  J.  E.  Singley,  A.  R.  Trussell,  K.  W. 
Thorbjarnarson,  and  M.  J.  McGuire. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  4,  p  144-152,  April  1987.  3 
fig,  3  tab,  44  ref. 

Descriptors:  'Water  quality,  'Drinking  water, 
•Radionuclides,  'Radium,  'Uranium,  'Radon, 
Water  supply,  Literature  searches,  Public  health, 
Regulations,  Technology,  Water  treatment,  Moni- 
toring. 

Although  this  article  discusses  radionuclides  in 
general,  its  focus  is  on  radium,  uranium,  and  radon, 
which  are  the  radionuclides  of  most  concern  to 
drinking  water  suppliers.  Developed  as  the  result 
of  literature  searches  and  interviews  with  person- 
nel from  the  US  Environmental  Protection 
Agency  and  the  California  Department  of  Health 
Services,  the  article  covers  radionuclide  chemistry, 
the  occurrence  of  radionuclides,  current  and  future 
regulations,  treatment  technologies,  and  monitor- 
ing. (Author's  abstract) 


COMPARATIVE  STUDY  OF  THE  PATTERNS 
OF  BIOACCUMULATION  OF  ESSENTIAL  (CU, 
ZN)  AND  NON-ESSENTIAL  (CD,  PB)  TRACE 
METALS    IN    VARIOUS    ESTUARINE    AND 
COASTAL  ORGANISMS, 
Nantes  Univ.  (France).  Lab.  de  Toxicologic. 
J.  C.  Amiard,  C.  Amiard-Triquet,  B.  Berthet,  and 
C.  Metayer. 

Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  106,  No.  1,  p  73-89,  March 
1987.  8  fig,  1  tab,  36  ref. 

Descriptors:  'Path  of  pollutants,  'Bioaccumula- 
tion,  'Comparison  studies,  'Trace  metals,  'Estu- 
aries, 'Coastal  waters,  Population  exposure, 
Copper,  Zinc,  Cadmium,  Lead,  Heavy  metals, 
Mathematical  equations,  Fish,  Worms,  Mollusks, 
Crustaceans. 

The  patterns  of  accumulation  of  essential  and  non- 
essential trace  metals  have  been  studied  compara- 
tively in  worms,  mollusks,  crustaceans,  and  fish 
exposed  to  short-term  experimental  contaminations 
and  low  chronic  contaminations  in  a  polluted  envi- 
ronment. In  short-term  contaminations,  the  con- 
centrations X  of  the  non-essential  metals  cadmium 
and  lead  in  the  organisms  depend  mainly  on  their 
environmental  level  Y  according  to  the  power 
function  Y  =  a  X  to  the  b  power.  For  copper,  an 
essential  metal,  this  equation  is  also  suitable  to 
describe    the    bioaccumulation    in    some    species 
(Nereis    diversicolor    O.F.    Muller,    Scobiculana 
plana  (da  Costa),  Gammarus  zaddachi  Sexton)  for 
a  large  range  of  experimental  overloads.  As  for  the 
mussel  Mytilus  edulis  L.,  this  equation  is  accurate 
for  medium  or  high  overloads  only.  All  the  species 
are  able  to  control  the  level  of  the  essential  zinc  in 
their  tissues  but  for  both  copper  and  zinc  the  best 
regulators  are  the  more  highly  evolved  forms  in- 
cluding decapod  crustaceans  and  fish.  The  m  situ 
chronic  contaminations  support  the  same  conclu- 
sions.  In  one  fish  and  one  decapod  crustacean 
species  it  has  been  shown  that  the  regulation  mech- 
anisms may  be  functional  since  early  life  stages. 
When  the  duration  of  exposure  to  essential  metals 
increases,  the  regulation  mechanism  is,  however, 
disturbed  by  more  and  more  low  additional  con- 
centrations in  sea  water.  (Author's  abstract) 
W87-08320 

EVALUATION  OF  UNCERTAINTY  ASSOCIAT- 
ED WITH  ALUMINUM  EQUILIBRIUM  CAL- 
CULATIONS, 

Syracuse  Univ.,  NY.  Dept.  of  Civil  Engineering. 
W.  D.  Schecher,  and  C.  T.  Driscoll. 
Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  4,  p  525-534,  April  1987.  4  fig,  4  tab,  42  ref. 

Descriptors:  'Water  chemistry,  'Water  pollution 
sources,  *Acid  rain,  'Aluminum,  'Computer 
models,  'Model  studies,  Monte  Carlo  method,  Spe- 
ciation,  Equilibrium,  Thermodynamics,  Prediction. 


There  is  considerable  concern  over  the  impact  of 
elevated  concentration!  of  Al  in  drainage  water* 
acidified    by   atmospheric    deposition.    Computer 
models  developed  to  evaluate  the  acidification  of 
surface  waters  generally  rely  on  thermodynamic 
calculations  to  predict  the  concentration  and  speci- 
ation  of  Al.  We  present  a  simple  chemical  equilibri- 
um model  that  can  be  used  to  evaluate  the  chemi*- 
try  of  acidic  waters  which  favorably  agrees  with  • 
result*  obtained  from  more  comprehensive  model*. 
Additionally,  we  evaluate  the  effect  of  error  in ' 
thermodynamic  data  on  calculation*  of  Al  chemi*- 
try  by  Monte  Carlo  method*.  Variation*  in  model 
output  due  to  uncertainty  in  the  determination  of 
equilibrium  constants  were  small.  However,  there' 
is  considerable  variation  within  the  literature  of 
thermodynamic  date  for  a  given   reaction.  Thk 
'literature  error'  result*  in  as  much  as  100%  vari»-> 
tion  in  the  concentration  of  Al  complexes.  (Au-< 
thor's  abstract) 
W87-08328 

EVALUATION  OF  A  GROUNDWATER  COR-< 
RECTIVE  ACTION  AT  THE  CHEM-DYNE 
HAZARDOUS  WASTE  SITE  USING  A  TELE- 
SCOPIC MESH  REFINEMENT  MODELING 
APPROACH, 

GeoTrans,  Inc.,  Herndon,  VA. 
For  primary  bibliographic  entry   see   Field   5G 
W87-08337 

SIMULATION  OF  CONTAMINANT  TRANS 
PORT  IN  THREE  DIMENSIONS:  1.  THE  AL 
TERNATING  DIRECTION  GALERKIN  TECHi 
NIQUE,  ,„ 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences 
For  primary  bibliographic  entry  see  Field  7C. 
W87-08346 

SIMULATION  OF  CONTAMINANT  TRANS 
PORT  IN  THREE  DIMENSIONS:  2.  DIMEN 
SIONALITY  EFFECTS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Science 
For  primary  bibliographic  entry  see  Field  7C. 
W87-08347 

APPLD2D  ENVIRONMENTAL  GEOCHEMK 
TRY. 

For  primary  bibliographic  entry  see  Field  2K. 
W87-08353 

PRINCIPLES  OF  ENVIRONMENTAL  GEO 
CHEMISTRY, 

Institute  of  Geological   Sciences,   London  (En< 

land).  Metalliferous  Minerals  and  Applied  Ge 

chemistry  Unit. 

For  primary  bibliographic  entry  see  Field  2K. 
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GEOCHEMISTRY  AND  WATER  QUALITY, 

Kansas  Univ.,  Lawrence.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2K. 
W87-08357 

ASSESSMENT   OF   METAL   POLLUTION 
RIVERS  AND  ESTUARIES, 

Technische  Univ.   Hamburg-Harburg  (Gennai 

F.R.). 

U.  Forstner. 

In-   Applied  Environmental  Geochemistry,  A 

demic  Press,  London.  1983.  p  395-423,  4  fig,  8  t 

166  ref. 

Descriptors:  'Fate  of  pollutants,  'Water  pollut  I 
sources,  'Metals,  'Sediments,  'Dredging,  Indr« 
tors,  Bioindicators,  Accumulation,  Bioaccumi- 
tion,  Monitoring,  Estuaries,  Rivers,  Bioassay,  ..  • 
pended  sediments,  Adsorption,  Sample  prepi- 
tion,  Pore  water,  Particle  size,  Baseline  stud. 
Statistical  analysis,  Correlation  analysis,  Clu> 
analysis,  Principal  component  analysis,  Polluil 
identification. 


Methods  of  investigating  metal  loads  in  the  aqu « 
system  differ  according  to  the  purpose  of  < 
study.  Pollution  can  be  assessed  in  water*   I 
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•ediments.  Water  analysis  is  not  too  reliable;  fluctu- 
itions,  completing,  and  natural  background  levels 
ire  often  difficult  to  interpret.  Indicator  organisms, 
nich  as  Mytilus  edulis,  have  been  used  in  many 
monitoring  studies  for  trace  metals.  Analysis  of 
luspended  sediments  and  other  matter,  which 
idsorb  many  pollutants,  are  valuable  sources  of 
^formation.  For  sediment  studies,  sample  prepara- 
:ion  is  discussed  for  suspended  sediment,  bed  sedi- 
nent,  pore  water,  and  sediment  digestion.  Methods 
o  correct  for  grain  size  effects  include:  separation 
>f  fractions,  extrapolation  for  regression  curves, 
correction  for  inert  minerals,  and  comparison  with 
conservative  elements.  Background  (preciviliza- 
ion)  levels  of  trace  metals  must  be  established  by 
inalyzing  average  shale  composition,  fossil  aquatic 
ediments,  recent  deposits  in  unpolluted  areas,  or 
lated  sedimentary  cores.  The  index  of  geoaccumu- 
ition  consists  of  six  grades,  of  which  the  highest 
6)  indicates  100-fold  enrichment  over  background 
«lues.  Statistical  analysis  methods  for  use  in  trace 
octal  study  include  correlation  coefficients,  cluster 
naiysis,  and  principal  component  analysis.  The 
ransfer  of  metals  within  the  sediment-water-biota 
ystem  can  be  determined  by  sediment-water  inter- 
elations,  elutriate  tests,  and  chemical  extraction 
equences.  Bioassays  on  dredging  activities  can  be 
irected  toward  the  liquid  phase  (algae,  zooplank- 
»),  solid  phase  (benthic  organisms),  or  bioaccu- 
lulation.  (See  also  W87-08353)  (Cassar-PTT) 
^87-08358 


IEAVY  METAL  CONTAMINATION  FROM 
ASE  METAL  MINING  AND  SMELTING:  ED- 
UCATIONS FOR  MAN  AND  HIS  ENVTRON- 
EENT, 

Iniversity  Coll.  of  Wales,  Aberystwyth.  Dept.  of 

reography. 

.  E.  Davies. 

^J:  Applied  Environmental  Geochemistry,  Aca- 

emic  Press,  London.  1983.  p425-462,  8  fig,  18  tab, 

53  ref. 

tescriptors:  'Water  pollution  sources,  *Fate  of 
sllutants,  'Mineral  industry,  *Metals,  Heavy 
etals,  Metallurgy,  Sulfides,  Zinc,  Lead,  Cadmi- 
n.  Flotation,  Rivers,  Mine  wastes,  Spoil  banks, 
ir  pollution,  Vegetation,  Water  pollution  effects, 
^accumulation,  Accumulation,  Soil  horizons, 
and  reclamation. 

letals  have  been  mined  and  smelted  since  man's 
irly  history.  Every  time  metals  and  their  ores  are 
sated,  pulverized,  or  dissolved,  they  may  escape 

the  environment.  The  heavy  metal  levels  vary 
aong  different  geological  formations.  They  are 
pecially  high  in  black  shales  and  sulfide  ores.  The 
ining  and  refining  processes  offer  many  opportu- 
ne* for  pollution  of  water.  The  old  process  of 
avity  separation  in  water,  usually  discharged  ore 
a  dissolved  metals  into  nearby  streams.  Froth 
Kation  has  replaced  gravity  separation  in  many 
•ces.  However,  froth  chemicals  (organic  acid, 
aps,  xanthates,  dithiophosphates,  copper  sulfate) 
c  themselves  pollutants.  The  metals  and  their 
'mpounds  may  be  released  to  the  environment  in 
veral  forms:  solutions,  colloids,  suspended  parti- 
s,  gases,  aerosols,  dusts,  and  tailings.  They  reach 
iks  such  as  sediments,  soils  or  biota  by  fluvial 
tpersal,  atmospheric  dispersal,  and  gravitational 
ipersal.  Aquatic  ecosystems  are  usually  the  first 

be  damaged  from  mining  pollution.  In  soils, 
rtals  accumulate  at  different  horizons.  Cu,  Hg, 
d  Pb  are  enriched  in  the  surface  horizons;  the 
«s  of  some  other  metals  are  more  complex. 
»vy  metals  have  low  leachability  and  also  tend 
accumulate  in  organic-rich  layers.  Metal  biocon- 
ntration  in  earthworms  is  a  significant  route  for 
!  toxic  materials  to  mix  throughout  the  soil  and 
"ch  other  wildlife.  Reclamation  of  tailings  is 
ncult  because  of  plant  toxicity  and  a  substrate 
nch  is  either  too  dry  or  too  waterlogged.  Many 
W  of  polluted  water  supplies  have  been  attrib- 
t0.,mmlng  activities.  (See  also  W87-08359) 
atsar-PTT) 
8708359 


Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  DE82-0 13958. 
Price  codes  A03  in  paper  copy  and  A01  in  micro- 
fiche. WAPD-RC/E(ESE)~576,  April  1982.  43  p, 
1  fig,  5  tab,  17  ref.  1  app.  DOE  Contract  No.  DE- 
AC  11 -76PN000 14. 

Descriptors:  'Water  quality  control,  *Water  pollu- 
tion control,  'Fate  of  pollutants,  'Radioactive 
wastes,  'Industrial  wastes,  'Monitoring,  Bettis 
Atomic  Power  Laboratory,  Effluents,  Water  reuse. 

The  results  of  the  effluent  and  environmental  mon- 
itoring program  for  1981  at  the  Bettis  Laboratory 
are  presented.  The  results  obtained  from  the  efflu- 
ent monitoring  program  show  that  the  existing 
procedures  for  controlling  liquid  and  airborne  ef- 
fluents ensure  that  all  such  releases  during  1981 
were  made  in  accordance  with  applicable  Federal 
regulations.  Radioactive  waste  liquids  were  treated 
by  filtration  and  ion  exchange  before  release  to 
streams.  However,  in  December  1981  a  startup  of  a 
water  reuse  system  ended  release  of  effluents  to 
streams.  The  estimated  radioactivity  emitted  in 
liquid  effluents  during  1981  was  <  0.003  curie.  No 
radioactive  wastes  were  released  to  the  sanitary 
sewers  during  the  year.  Evaluation  of  the  effluent 
and  environmental  data  indicates  that  the  operation 
of  the  Laboratory  continued  to  have  no  adverse 
effect  on  the  quality  of  the  environment.  Further- 
more, a  conservative  assessment  of  the  radiation 
exposure  from  the  small  radioactivity  releases  from 
the  Bettis  Laboratory  demonstrated  that  the  dose 
estimates  were  too  low  to  measure  and  were  well 
below  the  most  restrictive  dose  limits  prescribed 
by  the  Environmental  Protection  Agency  and  the 
Department  of  Energy.  (Cassar-PTT) 
W87-08361 


<rVH'HuEIFLUENT   AND    ENVIRONMEN- 
A  MONITORING   REPORT   FOR   CALEN- 
Ul  YEAR  1981. 
ttii  Atomic  Power  Lab.,  West  Mifflin,  PA. 


LEACHING  EVALUATION  OF  AGRICULTUR- 
AL CHEMICALS  (LEACH)  HANDBOOK, 

Anderson-Nichols  and  Co.,  Inc.,  Palo  Alto,  CA. 
J.  D.  Dean,  P.  P.  Jowise,  and  A.  S.  Donigian. 
EPA-600/3-84-3116,    June    1984.    Environmental 
Protection  Agency,  Athens,  GA.  407  p,  27  fig   8 
tab,  30  ref.  2  app. 

Descriptors:  'Fate  of  pollutants,  'Pesticides,  'Ag- 
ricultural chemicals,  'Leaching,  'Root  zone,  In- 
secticides, Herbicides,  Corn,  Soybeans,  Wheat, 
Cotton,  Cropland,  LEACH  model,  Model  studies, 
Mathematical  models,  Degradation,  Aldicarb, 
Diuron. 

A  methodology  has  been  developed  to  assess  po- 
tential pesticide  leaching  from  the  crop  root  zones 
in  major  (corn,  soybean,  wheat  and  cotton)  crop 
growing  areas  of  the  United  States.  Use  of  the 
Leaching  Evaluation  of  Agricultural  Chemicals 
(LEACH)  methodology  provides  an  indication  of 
the  presence  or  absence  of  leaching  past  the  root- 
ing depth  and,  if  such  leaching  is  indicated,  its 
severity.  LEACH  was  developed  through  the  use 
of  long  term  simulation  (25  years)  of  annual  pesti- 
cide leaching  time  series  using  the  Pesticide  Root 
Zone  Model.  The  user  must  evaluate  key  param- 
eters for  a  pesticide-site-crop-management  scenario 
to  locate  pesticide  leaching  cumulative  frequency 
distributions.  Each  scenario  has  a  unique  distribu- 
tion associated  with  it.  The  distribution  functions 
indicate  the  change  that  the  annual  quantity  of 
pesticide  leached  past  the  crop  rooting  depth  will 
exceed  a  given  value.  The  distributions  can  be  used 
as  an  integral  part  of  a  framework  for  decisions 
concerning  the  use  of  the  pesticide.  (Cassar-PTT) 
W87-08362 


USER'S  MANUAL  FOR  THE  INSTREAM  SEDI- 
MENT-CONTAMINANT TRANSPORT  MODEL 
SERATRA, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
Y.  Onishi,  and  S.  E.  Wise. 

EPA  600/3/82-055,  May  1982.  Environmental 
Protection  Agency,  Athens,  GA.  187  p,  1  fig,  6 
tab,  7  ref,  1  app. 

Descriptors:  'Fate  of  pollutants,  'Sediments  trans- 
port, 'Pesticides,  'Mathematical  models,  'Path  of 
pollutants,  'Computer  programs,  'Particulate 
matter,  SERATRA  model,  Rivers,  Risks,  Instream 
transport  models. 


Sources  Of  Pollution— Group  5B 

This  is  a  user's  manual  for  SERATRA,  the  in- 
stream sediment-contaminant  transport  model. 
SERATRA  is  an  unsteady,  two  dimensional  code 
that  uses  the  finite  element  computation  method 
with  the  Galerkin  weighted  residual  technique. 
The  model  has  general  convection-diffusion  equa- 
tions with  decay  and  sink/source  terms  with  ap- 
propriate boundary  conditions.  The  model,  avail- 
able in  FLECS  and  FORTRAN  IV,  consists  of 
one  main  program  and  41  subroutines.  The  system 
combines  a  sediment  transport  submodel,  a  dis- 
solved contaminant  transport  submodel,  and  a  sub- 
model for  transport  of  contaminants  adsorbed  by 
sediment.  SERATRA  is  an  integral  part  of  the 
Chemical  Migration  and  Risk  Assessment  Method- 
ology, which  predicts  overland  and  instream  pesti- 
cide migration  and  fate  to  assess  the  potential 
short-and  long-term  impacts  on  aquatic  biota  in 
receiving  streams.  (Cassar-PTT) 
W87-08364 


ANALYZING  SALINITY  RESPONSE  IN  SAN 
FRANCISCO  BAY, 

Corps  of  Engineers,  San  Francisco,  CA.  San  Fran- 
cisco District. 
J.  F.  Sustar. 

IN:  Proceedings  of  a  Seminar  on  Attaining  Water 
Quality  Goals  through  Water  Management  Proce- 
dures, February  17-18,  1982,  Dallas,  Texas,  p  218- 
228,  7  fig.  H 

Descriptors:  'Water  resources  development, 
'Water  management,  Resources  management, 
Aquatic  environment,  Ecosystems,  Estuaries,  Estu- 
arine  environment,  Bays,  Mathematical  analysis, 
Water  quality. 

A  data  collection  system  is  described  which  was 
established  to  test  a  model  on  salinity  encroach- 
ment into  the  San  Francisco  Bay.  To  use  the  model 
to  predict  changes,  two  years  of  field  data  collec- 
tion were  undertaken.  Six  stations  were  established 
to  measure  salinity,  temperature,  turbidity,  current 
speed  and  direction  and  tidal  elevation  at  three 
depths  in  the  water  column  at  30  minute  intervals. 
Preliminary  analyses  of  the  data  are  discussed  and 
analytical  procedures,  including  multivariate  and 
regression  analyses,  are  discussed.  (See  also  W87- 
08365)  (Halterman-PTT) 
W87-08388 


PRINCIPLES  OF  WATER  QUALITY, 

Miami  Univ.,  Coral  Gables,  FL.  Dept.  of  Civil  and 

Architectural  Engineering. 

T.  D.  Waite. 

Academic  Press,  Inc.,  Orlando,  FL.  1984.  Water 

Resources  and  Water  Quality  Management:  An 

International  Series  of  Books.  289  p. 

Descriptors:  'Fate  of  pollutants,  'Water  pollution 
sources,  'Water  quality,  Organic  compounds,  Dis- 
solved oxygen,  Oxygen,  Heavy  metals,  Metals, 
Toxicity,  Pesticides,  Insecticides,  Herbicides,  Poly- 
chlorinated  biphenyls,  Detergents,  Surfactants, 
Humic  acids,  Hydrocarbons,  Oil,  Nutrients,  Pro- 
ductivity, Eutrophication,  Phosphorus,  Nitrogen, 
Sulfur,  Microorganisms,  Thermal  pollution,  Air 
pollution,  Model  studies,  Standards,  Water  quality 
standards,  Water  management,  Water  pollution  ef- 
fects. 

This  book  introduces  engineering  and  science  stu- 
dents to  the  fundamental  environmental  processes 
that  regulate  the  movement  of  materials  in  natural 
systems,  with  emphasis  on  contaminants  which 
have  become  water  quality  problems-toxic  metals, 
inorganic  nutrients,  and  organics.  Engineering  ap- 
proaches for  water  quality  improvement  other 
than  sewage  treatment  are  presented.  Topics  dis- 
cussed include  natural  environmental  processes 
(energy  transfer,  ecological  succession,  organic 
carbon  dynamics,  and  dissolved  oxygen);  toxic 
metals  behavior;  refractory  organic  compounds 
(pesticides,  petroleum  hydrocarbons,  detergents, 
polychlorinated  biphenyls,  and  humic  substances); 
nutrients,  productivity,  and  eutrophication;  micro- 
organisms; thermal  pollution;  the  effect  of  air  pol- 
lution; modeling;  and  water  quality  standards  and 
management.  (See  also  W87-08392  and  W87-0393) 
(Cassar-PTT) 
W87-08391 
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Group  5B— Sources  Of  Pollution 

POTENTIAL  IMPACT  OF  AIR  CONTAMI- 
NANTS ON  WATER  QUALITY, 

Northwestern  Univ.,  Evanston,  IL.  Dept.  of  Civil 

Engineering. 

J.  E.  Quon.  . 

IN-  Principles  of  Water  Quality,  by  T.  D.  Waite. 

Academic  Press,  Inc.,  Orlando,  FL.  1984.  p  178- 

211,  11  tab,  69ref. 

Descriptors:  *Fate  of  pollutants,  'Water  pollution 
sources,  *Air  pollution,  'Water  quality,  Aerosols, 
Dusts,  Snowmelt,  Phosphorus,  Nitrogen,  Ammo- 
nia Precipitation,  Nitrates,  Organic  matter,  Urban 
areas,  Sulfates,  Acid  rain,  Deposition,  Particulate 
matter. 

A  method  has  been  developed  for  estimating  the 
fluxes  onto  land  of  substances  in  the  air  that  have  a 
potential  impact  on  a  selected  set  of  water  quality 
indices.  The  effect  of  air  contaminants  on  water 
quality  depends  on  the  fraction  of  the  air-to-land 
flux  tranferred  to  water,  the  rate  at  which  this 
fraction  reaches  a  body  of  water,  and  the  capacity 
of  the  body  of  water  to  assimilate  the  substance. 
The  soil  retains  and  transforms  much  of  the  materi- 
al deposited  on  it  and  also  removes  material  from 
rainwater  flowing  over  it.  The  total  flux  of  con- 
taminants from  air  to  land  is  an  order  of  magnitude 
greater  in  urban  areas  than  on  a  global  basis.  About 
20-50%  of  inorganic  nitrogen  deposited  will  reach 
surface  water  systems.  Phosphorus  from  atmos- 
pheric sources  contributes  to  streams  about  25%  of 
the  amount  contributed  by  domestic  sewage;  inor- 
ganic nitrogen,  the  same  or  a  greater  amount;  and 
suspended  solids,  many  times  greater.  Organic  ma- 
terials from  the  atmosphere,  usually  derived  from 
combustion,  are  not  easily  biodegradable.  Tempo- 
ral and  spatial  variations  in  air  and  water  quality 
are  important.  For  example,  snowmelt  rapidly 
transfers  deposited  substances  into  water  bodies. 
Sample  calculations  are  given  for  urban  areas  with 
clean  and  polluted  air.  (See  also  W87-08391) 
(Cassar-PTT) 
W87-08392 


WATER  QUALITY  MODELING, 

Miami  Univ.,  Coral  Gables,  FL.  Dept.  of  Civil  and 

Architectural  Engineering. 

N.  J.  Freeman. 

IN:  Principles  of  Water  Quality,  by  T.  D.  Waite. 

Academic  Press,  Inc.,  Orlando,  FL.  1984.  p  212- 

233,  8  fig,  1  ref. 

Descriptors:  *Fate  of  pollutants,  'Water  quality, 
♦Model  studies,  Phosphorus,  Diffusion,  Advection, 
Mathematical  models,  Mass  transfer,  Law  of  conti- 
nuity, Fick's  law,  Dissolved  oxygen,  Oxygen, 
Boundary  conditions,  Streams,  Wastewater  dispos- 
al. 

Mathematical  modeling  is  useful  in  determining  the 
effects  of  human  activity  on  water  quality.  Chemi- 
cals or  biological  material  within  fluids  are  moved 
from  one  point  to  another  by  advection  or  diffu- 
sion. Mass  transport  rates,  the  law  of  continuity, 
and  Fick's  law  of  diffusion  are  discussed.  Some 
common  water  quality  models  are  developed  to 
show  how  material  inputs  and  transports  are  han- 
dled: dissolved  oxygen  system  and  inputs  to  and 
selection  of  boundaries  for  a  stream  reach.  Two 
case  studies  apply  water  quality  modeling  to  prac- 
tical applications:  phosphorus  and  longitudinal  dis- 
persion. (See  also  W87-08391)  (Cassar-PTT) 
W87-08393 


PARTITION  COEFFICIENT  AND  WATER 
SOLUBILITY  IN  ENVIRONMENTAL  CHEMIS- 
TRY 

Oregon    State    Univ.,    Corvallis.    Environmental 
Health  Sciences  Center. 
C.  T.  Chiou. 

IN:  Hazardous  Assessment  of  Chemicals:  Current 
Developments,  Vol.  1,  Academic  Press,  New 
York.  1981.  p  117-151,  5  fig,  5  tab,  114  ref.  Con- 
tract No.  ES-02400. 

Descriptors:  "Fate  of  pollutants,  'Organic  com- 
pounds, •Solubility,  'Soil  organic  matter,  'Bioac- 
cumulation,  Chemical  reactions,  Separation  tech- 
niques, Solubility  coefficient,  Theoretical  analysis, 
Chromatography,  Biological  magnification,  Sorp- 
tion, Absorption,  Mathematical  studies,  Fish. 


The  use  of  partition  coefficients  to  estimate  con- 
taminant distribution  in  the  environment  has 
become  widespread  during  the  last  decade.  Sol- 
vent-water partition  equilibria  are  analyzed  in 
terms  of  the  solubility  behavior  of  a  diverse  group 
of  organic  liquids  and  solids,  thus  providing  a 
criterion  for  the  validity  of  estimating  octanol- 
water  partition  coefficients  from  substituent  con- 
stants. A  theoretical  interpretation  of  the  relation- 
ship between  octanol-water  partition  coefficients 
and  aqueous  solubility  and  a  theoretical  interpreta- 
tion of  the  relationship  between  partition  coeffi- 
cients from  two  solvent-water  systems  are  also 
given.  The  applicability  of  the  high  pressure  liquid 
chromatography  technique  for  determination  of 
the  octanol-water  partition  coefficient  is  consid- 
ered in  reference  to  the  column  composition  and 
stability.  The  use  of  the  octanol-water  partition 
coefficient  and  aqueous  solubility  in  predicting  the 
bioconcentration  potential  and  the  soil-water  distri- 
bution of  organic  compounds  is  presented.  The 
bioconcentration  factor  is  defined  as  the  ratio  of 
the  concentration  in  an  organism  or  the  tissue  of  an 
organism  to  that  in  water.  Because  of  high  variabi- 
lities of  the  soil  composition,  the  uptake  of  organic 
compounds  by  soil  depends  critically  on  the  type 
and  the  content  of  soil  components,  as  well  as  the 
media  to  which  the  soil  is  exposed.  (See  also  W87- 
08394)  (Geiger-PTT) 
W87-08398 

MODELING  OF  TOXIC  SPILLS  INTO  WATER- 
WAYS, ,  „  _  _ 
Florida  Univ.,  Gainesville.   Dept.  of  Civil  Engi- 
neering. 
B.  A.  Benedict. 

IN:  Hazard  Assessment  of  Chemicals:  Current  De- 
velopments, Vol.  1,  Academic  Press,  New  York. 
1981.  p  251-301,  3  fig,  3  tab,  108  ref. 

Descriptors:  *Model  studies,  *Path  of  pollutants, 
*Fate  of  pollutants,  'Hazardous  materials,  'Mathe- 
matical models,  Models,  Toxins,  Numerical  analy- 
sis, Mathematical  equations,  Mixing,  Rivers,  Estu- 
aries, Waterways. 

Techniques  for  modeling  possible  spills  of  toxic 
materials  are  reviewed  along  with  basic  convec- 
tive-diffusion  equation  development  by  the  use  of  a 
natural  coordinate  system.  The  vertical  coefficient 
uses  the  accepted  value  of  0.067  hu  (depth  times 
shear  velocity).  The  transverse  coefficient  has  a 
standard  value  of  0.15  hu  for  straight,  uniform 
reaches.  Bends  increase  this  to  as  high  as  2  hu. 
Both  analytical  and  numerical  solutions  are  re- 
viewed, although  analytical  solutions  probably 
offer  the  best  tools  for  the  general  user.  Solutions 
by  both  the  method  of  images  and  integral  trans- 
form methods  are  discussed.  Each  provides  equiva- 
lent results.  In  estuaries,  a  model  should  include 
tidal  velocity  variation,  rather  than  utilizing  only 
the  longitudinal  dispersion  coefficient.  In  rivers,  it 
is  preferable  to  use  a  two-dimensional  model  after 
vertical  mixing  has  been  achieved.  A  three-dimen- 
sional model  is  recommended  for  the  three-dimen- 
sional phase  prior  to  full  vertical  mixing.  The 
models  discussed  provide  very  useful  tools  for 
planning,  assessment,  and  spill  response.  (See  also 
W87-08394)  (Geiger-PTT) 
W87-08399 

ENVIRONMENTAL  AND  LABORATORY 
RATES  OF  VOLATILIZATION  OF  TOXIC 
CHEMICALS  FROM  WATER, 

Toronto  Univ.  (Ontario).  Dept.  of  Chemical  Engi- 
neering and  Applied  Chemistry. 
D.  Mackay. 

IN:  Hazard  Assessment  of  Chemicals:  Current  De- 
velopments, Vol.  1,  Academic  Press,  New  York. 
1981.  p  303-322,  3  fig,  2  tab,  42  ref. 

Descriptors:  'Path  of  pollutants,  'Air-water  inter- 
faces, 'Toxins,  'Volatility,  'Mathematical  models, 
Fate  of  pollutants,  Hazardous  materials,  Volatile 
solids,  Solubility,  Models,  Model  studies. 


volatilization  rates  of  solutes  from  lakes  and  other 
water  bodies.  The  important  parameters  are  those 
describing  the  phase  equilibrium  which  can  be 
regarded  as  either  the  Henry's  law  constant  or  the 
fugacity  capacities,  and  those  describing  the  kinet- 
ics of  the  system  which  take  the  form  of  resistances 
or  mass  transfer  coefficients  and  diffusivities.  The 
mathematical  procedure  by  which  these  param- 
eters can  be  combined  to  yield  steady-state  volatili- 
zation rate  estimates  has  been  derived.  Some  un- 
certainty exists  about  the  precise  values  of  mass 
transfer  coefficients  and  diffusivities,  and  particu- 
larly about  the  resistance  of  surface  organic  film, 
but  the  experimental  strategies  necessary  to  eluci- 
date the  values  are  fairly  clear.  Laboratory  systems 
can  be  used  to  study  the  likely  environmental 
behavior  of  volatilizing  solutes,  but  care  must  be 
exercised  to  ensure  that  the  controlling  process  is 
properly  identified.  The  safest  approach  is  to  use 
the  general  equation,  at  least  initially,  until  the 
dominance  of  the  various  terms  is  determined,  (See 
also  W87-08394)  (Geiger-PTT) 
W87-084O0 


Mechanisms  of  air-water  exchange  of  toxic  chemi- 
cals include  volatilization,  diffusion,  nondiffusive 
processes,  and  spraying  (in  the  form  of  dissolved 
solids  in  water  droplets).  A  sound  theoretically 
based  framework  is  presented  for  calculating  the 


DIRECT  AND  INDIRECT  EFFECTS  OF 
ACIDIC  DEPOSITION  ON  VEGETATION, 
ACID  PRECIPITATION  SERIES,  VOLUME  5. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-084O1 

WATER  QUALITY  ASSESSMENT:  A  SCREEN- 
ING PROCEDURE  FOR  TOXIC  AND  CON- 
VENTIONAL POLLUTANTS;  PART  2, 

Tetra  Tech,  Inc.,  Lafayette,  CA. 

W.  B.  Mills,  J.  D.  Dean,  D.  B.  Porcella,  S.  A. 

Gherini,  and  R.  J.  M.  Hudson. 

Available  for  the  National  Technical  Informatior 

Service,  Springfield,  VA  22161,  as  PB83-153130 

Price  codes:  A99  in  paper  copy;  and  A01  in  micro 

fiche.  EPA/600/6-82-004b,  September  1982.  656  p 

41  fig,  28  tab,  109  ref,  8  append.  Contract  No.  68; 

03-2673. 

Descriptors:  'Water  analysis,  'Chemical  analysis 
Water  law,  Legal  aspects,  Water  pollution  control 
Environmental  protection,  Water  quality,  Wate 
quality  control,  Water  quality  management,  Pollut 
ants. 

New  technical  developments  in  the  field  of  wate 
quality  assessment  and  a  rendering  of  water  qualit 
priorities  prompted  a  revision  of  Water  Qualit 
Assessment:  A  Screening  Methodology  for  Nondc 
signaled  208  Areas  (EPA-600/9-77-023).  The  uni- 
ty of  the  revised  manual  is  enhanced  by  the  inch 
sion  of  information  on  the  accumulation,  transpor 
and  fate  of  toxic  chemicals  in  the  environmeii 
The  new  subtitle-A  Screening  Procedure  fc 
Toxic  and  Conventional  Pollutants-reflects  tb 
added  data.  Applying  the  manual's  simple  tecl 
niques,  the  user  is  now  capable  of  assessing  tr 
load  and  fate  of  conventional  pollutants  (temper 
ture,  biochemical  oxygen  demand-dissolye 
oxygen,  nutrients,  and  sediments)  and  toxic  pollu 
ants  (from  the  U.S.  EPA  list  of  priority  pollutant 
in  streams,  impoundments,  and  estuaries.  The  tec. 
niques  are  readily  programmed  on  hand-held  ci 
culators.  Most  of  the  data  required  for  using  the 
procedures  are  contained  in  the  manual.  Part  2  - 
the  report  contains  chapters  on  the  assessment 
impoundments  and  estuaries.  (Author's  abstrac 
W87-08409 

PLUTONIUM,  CESIUM,  URANIUM,  AN 
THORIUM  SERIES  RADIONUCLIDES  IN  TF 
HUDSON  RIVER  ESTUARY  AND  OTHER  E 
VIRONMENTS:  ANNUAL  TECHNICS 
PROGRESS  REPORT, 

Lamont-Doherty  Geological  Observatory,  P« 
secies   NY 

H.  J.  Simpson,  R.  M.  Trier,  and  R.  F.  Anderson. 
Available  from  the  National  Technical  Informati 
Service,  Springfield,  VA  22161,  as  DE83-0014 
Price  codes:  ACM  in  paper  copy;  and  A01  in  mic 
fiche  COO-2529-21,  DOE/EV/ 12529-21,  Nove 
ber  1982.  44  p,  4  fig,  16  tab,  23  ref,  3  append.  Gr; 
No.  DE-AC-02-76-EV- 12529. 


Descriptors:  'Fate  of  pollutants,  'Radioisotor 
•Sediments,    Hudson    River,    New    York,    Me 
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Lake,  California,  Saline  Lakes,  Estuaries,  Plutoni- 
um, Cesium,  Uranium,  Thorium,  Fallout,  Radioac- 
tive wastes,  Lakes. 

Radionuclide  activities  were  measured  in  sediment 
cores  and  suspended  particle  samples  collected 
throughout  the  salinity  range  of  the  Hudson  River 
estuary.  Activities  of  Cs-137,  Cs-134,  Co-60,  Pu- 
239,  -240,  and  Pu-238,  indicate  reasonably  rapid 
accumulation  rates  in  the  sediments  of  marginal 
coves  and   very  rapid  deposition   in   the   harbor 
region  adjacent  to  New  York  City,  where  Pu-239, 
-240  accumulations  were  an  order  of  magnitude 
greater  than  the  fallout  delivery  rate.  The  fallout 
Pu-239,  -240  moving  down  the  Hudson  appears  to 
be  almost  completely  retained  within  the  system  by 
particle  deposition,  while  80-90%  of  Cs-137  de- 
rived from  both  reactor  releases  and  fallout  has 
been  exported  to  the  coastal  waters  by  in  solution. 
Dissolved  Pu  may  also  be  moving  into  the  estuary 
from  adjacent  coastal  waters.  Physical  mixing  in 
the  sediment  did  not  seem  to  significantly  alter 
depth  profiles  of  radionuclides   in   Hudson  sedi- 
ments where  particles  accumulate  at  >  1  %  cm/yr. 
In  the  saline  (with  a  high  carbonate  concentration) 
Mono  Lake,  California,  fallout  Pu-239,  -240  activi- 
t>  in  the  water  column  was  about  two  orders  of 
magnitude  greater  than  that  for  fallout  Pu  in  other 
continental  waters.  The  high  carbonate  concentra- 
tion and  low  molecular  weight  complexes  are  be- 
lieved responsible  for  the  enhanced  Pu  solubility. 
The  absence  of  dissolved  oxygen  in  the  high-car- 
bonate environment  did  not  significantly  affect  the 
solubility  of  Pu  and  other  actinides.  The  activities 
of  U-238,  U-234,  Th-232,  Th-230,  and  Th-228  in 
saline  water  were  also  orders  of  magnitude  greater 
than  in  other  natural  waters.  (Cassar-PTT) 
W87-08411 


MICROBIAL  ECOLOGY  OF  RUM  JUNGLE  II: 
ENVIRONMENTAL  STUDY  OF  TWO  FLOOD- 
ED OPENCUTS  AND  SMALLER,  ASSOCIATED 
WATER  BODD3S, 

New  South  Wales  Univ.,  Kensington  (Australia) 
A  E.  Goodman,  A.  M.  Khalid,  and  B.  J.  Ralph. 
\vailable  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161.  AAEC/E527,  De- 
«mber  1981.  Australian  Atomic  Energy  Commis- 
aon  Research  Establishment,  Lucas  Heights.  56  p, 
\  fig,  9  tab,  2  maps,  15  ref,  8  append.  Contract  No 
VAEC  74/F/40. 

Descriptors:  *Water  pollution  sources,  *Fate  of 
wllutants,  *Mine  drainage,  *Mine  wastes,  *Acid 
nine  drainage,  Leachates,  Sulfides,  Rum  Jungle 
«ine,  Australia,  Uranium  mines,  Spoil  banks,  Bac- 
eria,  Sulfur  bacteria,  Anaerobic  conditions,  Thio- 
acillus  ferrooxidans. 

Vater  quality  and  bacterial  populations  were  stud- 
a  in  flooded  opencuts  and  associated  smaller 
rater  bodies  at  the  abandoned  (in  1971)  uranium 
une  at  Rum  Jungle,  Australia.  Abundant  popula- 
ions  of  T.  ferrooxidans  and  autotrophic  sulfur- 
Mdizing  bacteria  were  found  in  the  sediments  of 
he  opencuts,  indicating  the  occurrence  of  microbi- 
1  degradation  of  sulfides.  Desulfovibrio  and  T 
enitrificans,  isolated  from  the  sediments,  along 
f.  ferrooxidans,  suggest  that  the  latter  may  be 
Uubuizing  sulfides  anaerobically  or  microaerophi- 
cally,  using  something  other  than  oxygen  as  a 
:nmnal  electron  acceptor.  The  dissolved  oxygen 
ontent  of  the  water  column  below  about  5  meters 
'as  low  where  the  largest  populations  of  T.  fer- 
»xidans  were  found.  Water  in  the  opencuts  were 
eavily  polluted  with  sulfuric  acid  and  heavy 
letals  from  the  action  of  the  bacteria.  The  smaller 
'ater  bodies  were  also  heavily  polluted  by  drain- 
Seand  seepage  from  the  heap-leach  pile.  (Cassar- 

'87-08412 


^S*1^  SOLID-WASTE  DISPOSAL:  ESTI- 
MATION OF  EMBANKMENT  PHYSICAL  STA- 
nJTY  AND  THE  MOVEMENT  OF  WATER 
ND  SOLUTES, 

a"el'f,  Pacific  Northwest  Labs.,  Richland,  WA. 
■  fc.  Wildung,  R.  Bond,  G.  Gee,  and  J.  D. 
elson. 

vailable  from  the  National  Technical  Information 
wvice,  Springfield,  V A  22161,  as  DE83-002006. 


Price  codes:  A03  m  paper  copy;  and  A01  in  micro- 
fiche. PNL-SA-10598,  July  1982.  43  p,  13  fig  1 
tab,  27  ref.  Contract  No.  DE-AC06-76RL0  1830. 

Descriptors:  *Fate  of  pollutants,  *Oil  shale,  'In- 
dustrial waste,  Shales,  Waste  disposal,  Spoil  banks, 
Solute  transport,  Infiltration,  Evaporation,  Drain- 
age, Unsaturated  flow. 

The  basic  principles  governing  the  physical  stabili- 
ty and  movement  of  water  in  a  retorted  shale 
embankment  are  reviewed.  The  principles,  incor- 
porated into  a  conceptual  embankment,  are  used  to 
estimate  water  movement  in  a  hypothetical  situa- 
tion with  simplified  construction  and  closure  sce- 
narios and  a  30-year  climatic  exposure.  The  princi- 
pal parameters  evaluated  are  initial  moisture  con- 
tent and  hydraulic  conductivity.  Estimates  of  po- 
tential evapotranspiration  (PET)  show  that  al- 
though PET  is  far  greater  than  precipitation,  the 
rainfall  distribution  throughout  the  year  results  in 
some  water  infiltration.  The  initial  moisture  con- 
tent of  a  pile  influences  the  amount  of  storage  in 
the  embankment.  At  near  initial  water  saturation 
levels,  drainage  occurs  after  the  first  year  and 
continues  for  30  years.  After  about  20  years  the 
pile  approaches  equilibrium,  in  which  the  drainage 
nearly  equals  the  precipitation  infiltration.  Perme- 
ability of  shale  at  different  compaction  densities 
also  influences  water  movement.  Higher  perme- 
ability at  the  surface  may  produce  increased  down- 
ward flux  and  in  certain  instances  increased 
upward  flux  due  to  evaporation.  Lower  permeabil- 
ity at  depth  may  restrict  drainage  but  may  also 
result  in  reduced  storage  capacity  and  perched 
water  tables.  (Cassar-PTT) 
W87-08413 


RADIONUCLIDE  SORPTION  AND  DESORP- 
TION  MECHANISMS  IN  INTERBED/ 
GROUNDWATER  SYSTEMS  OF  THE  COLUM- 
BIA RIVER  BASALT  FORMATION, 

Atomics  International  Div.,  Richland,  WA.  Rock- 
well Hanford  Operations. 
G.  S.  Barney. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE83-002108. 
Price  codes:  A03  in  paper  copy;  and  A01  in  micro- 
fiche. RHO-BW-SA-276P,  October  1982.  32  p,  2 
fig,  11  tab,  17  ref. 

Descriptors:  *Fate  of  pollutants,  'Radioisotopes, 
•Sorption,  'Geochemistry,  Adsorption,  Columbia 
River,  Basalt,  Groundwater,  Conductivity,  Radio- 
active waste  disposal,  Waste  disposal. 

The  sorption  and  desorption  mechanisms  of  key 
radionuclides  (Tc,  Np,  Pu,  Am,  Cs,  Sr,  and  Ra)  in 
groundwater-interbed  systems  of  the  Columbia 
River  basalt  formation  were  investigated.  Sand- 
stone and  tuff  interbed  materials  from  selected 
sedimentary  interbeds  were  used  in  these  experi- 
ments. The  effects  of  groundwater  composition 
and  Eh  on  radionuclide  sorption  and  desorption  on 
the  selected  geological  solid  were  studied.  Sodium, 
potassium,  and  calcium  in  the  groundwater  de- 
creases sorption  of  Cs,  Sr,  and  Ra  by  ion  exchange 
reactions.  Groundwater  Eh  strongly  affects  sorp- 
tion of  Tc,  Np,  Pu,  and  U  since  chemical  species  of 
these  elements  containing  the  lower  oxidation 
states  are  more  extensively  sorbed  by  chemisorp- 
tion.  Effects  of  radionuclide  complexation  by 
groundwater  anions  on  sorption  were  not  observed 
except  for  neptunium  carbonate  (or  bicarbonate) 
complexes  and  plutonium  sulfate  complexes.  Sorp- 
tion and  desorption  isotherms  were  obtained  for 
sorption  of  key  radionuclides  under  oxidizing  and 
reducing  conditions.  The  Freundlich  equation  ac- 
curately describes  most  of  these  isotherms.  Most 
radionuclides  are  apparently  irreversibly  sorbed  on 
each  of  the  geologic  solids  since  the  slopes  of 
sorption  and  desorption  isotherms  for  a  given  radi- 
onuclide are  different.  This  hysteresis  effect  is  very 
large  and  will  cause  a  significant  delay  in  radionu- 
clide transport.  It,  therefore,  should  be  included  in 
modeling  radionuclide  transport  to  accurately 
assess  the  isolation  capabilities  of  a  repository  in 
basalt.  (Author's  abstract) 
W87-08416 


CHLORINATED    DIOXINS    AND    DIBENZO- 
FURANS  IN  PERSPECTIVE. 


Sources  Of  Pollution — Group  5B 

For  primary  bibliographic  entry  see  Field  5A. 
W87-08471 


DESORPTION  OF  2,3,7,8-TCDD  FROM  SOILS 
INTO  WATER/METHANOL  AND  METHANOL 
LIQUID  PHASES, 

Maryland  Univ.,  College  Park.  Dept.  of  Civil  En- 
gineering. 

R.  W.  Walters,  A.  Guiseppi-Elie,  M.  M.  Rao,  and 
J.  C.  Means. 

IN:  Chlorinated  Dioxins  and  Dibenzofurans  in  Per- 
spective, Lewis  Publishers,  Inc.,  Chelsea,  MI 
1986.  p  157-169,  5  fig,  1  tab,  20  ref.  EPA  Coopera- 
tive agreement  CR-81 1743-01-0. 

Descriptors:  *Path  of  pollutants,  'Desorption, 
'Dioxin,  'Soil  contamination,  Pollutants,  Sorption, 
Soil  organic  matter,  Soil  physical  properties,  Sol- 
vents, Methanol,  Mathematical  equations,  Chlorin- 
ated hydrocarbons. 

Soil  samples  collected  from  a  number  of  sites  in  the 
U.S.  were  found  to  contain  significant  levels  of 
2,3,7,8-tetrachlorodibenzo-p-dioxin  (TCDD).  The 
extent  to  which  this  compound  is  transported  as  a 
result  of  leaching  from  soil  into  groundwater  was 
studied  by  investigating  the  sorptive  and  desorp- 
tive  behavior  of  TCDD  using  soils  of  various 
organic  carbon  contents  and  a  range  of  equilibrium 
periods  from  1  to  90  days.  Water,  methanol,  tolu- 
ene, and  mixtures  of  water/methanol  and  water/ 
toluene  were  employed  as  the  liquid  phase  because 
these  solvents  are  associated  with  chlorinated  hy- 
drocarbon manufacturing  processes  or  because 
they  may  be  disposed  in  landfills.  The  appropriate 
data  and  mathematical  equations  were  presented.  It 
was  concluded  that,  even  for  a  relatively  simple 
water/soil  system,  a  number  of  possible  desorption 
pathways  can  result  which  depend,  not  only  on  the 
extent  of  reversibility  of  sorption/desorption,  but 
also  on  the  rates  of  sorption  and  desorption.  (See 
also  W87-08471)  (Wood-PTT) 
W87-08473 


ENVIRONMENTAL  MOBILITY  OF  23  78- 
TCDD  AND  COMPANION  CHEMICALS  In'a 
ROADWAY  SOIL  MATRIX, 

Monsanto  Co.,  St.  Louis,  MO. 
R.  A.  Freeman,  J.  M.  Schroy,  F.  D.  Hileman,  and 
R.  W.  Noble. 

IN:  Chlorinated  Dioxins  and  Dibenzofurans  in  Per- 
spective, Lewis  Publishers,  Inc.,  Chelsea,  MI 
1986.  p  171-183,  4  fig,  5  tab,  8  ref. 

Descriptors:  'Path  of  pollutants,  'Soil  contamina- 
tion, 'Dioxin,  'Hexachloroxanthene,  Industrial 
wastes,  Wastes,  Missouri,  Soil  analysis,  Chemical 
wastes,  Chlorinated  hydrocarbons. 

During  the  1970's,  Northeastern  Pharmaceutical 
Company  and  Chemical  Company  produced  hex- 
achlorophene;  the  undesirable  byproduct  2,3,7,8- 
tetrachlorodibenzo-p-dioxin  (TCDD)  was  also 
formed.  The  TCDD  was  primarily  contained  in  a 
still  bottoms  waste  which  was  used  for  dust  con- 
trol at  Times  Beach,  Missouri.  Data  was  presented 
on  the  levels  of  a  cocontaminant,  1,2,4,5,7,8-hex- 
achloroxanthene  (HCX)  which  was  identified  in 
the  still  bottoms  waste  and  in  the  soil  at  Times 
Beach.  The  results  of  gas  chromatographic  separa- 
tions of  the  soil  samples  prepared  as  described 
were  presented.  It  was  concluded  that  HCX  is  a 
marker  for  chemical  wastes  from  hexachlorophene 
production  though  its  usefulness  as  a  marker  may 
be  reduced  if  it  is  found  that  HCX  biodegrades 
slowly.  It  was  found  that  the  chemical  loading  of 
the  cores  at  Times  Beach  varied  significantly  due 
to  a  number  of  physical  factors  involved  in  the 
spraying  of  the  waste  material.  The  concentration 
profile  for  TCDD  at  Times  Beach  was  found  to  be 
consistent  with  an  average  initial  concentration  of 
18  ppm  in  the  top  1  cm  of  soil.  (See  also  W87- 
08471)  (Wood-PTT) 
W87-08474 


SOLUBILITY  OF  2,3,7,8-TCDD  IN  CONTAMI- 
NATED SOILS, 

Battelle  Columbus  Div.,  OH. 

D.  R.  Jackson,  M.  H.  Roulier,  H.  M.  Grotta,  S.  W 

Rust,  and  J.  S.  Warner. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B— Sources  Of  Pollution 

IN:  Chlorinated  Dioxins  and  Dibenzofurans  in  Per- 
spective, Lewis  Publishers,  Inc.,  Chelsea,  MI. 
1986.  p  185-200,  4  fig,  4  tab,  31  ref.  EPA  Contract 
68-03-3100  and  Subcontract  EC  59606A. 

Descriptors:  *Path  of  pollutants,  *Soil  contamina- 
tion, 'Dioxin,  *Soil  chemistry,  'Soil  physical  prop- 
erties, Missouri,  New  Jersey,  Chemical  wastes, 
Pollutants,  Sorption,  Chlorinated  hydrocarbons. 

Previous  investigations  of  2,3,7,8-tetrachlorodi- 
benzo-p-dioxin  (2,3,7,8-TCDD)  sorption  were  con- 
ducted under  idealized  conditions;  2,3,7,8-TCDD 
was  spiked  as  a  single  compound  op  uncontaminat- 
ed  soil,  the  soil  mixed  with  water,  and  a  partition 
coefficient  calculated  from  measurements  of  the 
amount  of  2,3,7,8-TCDD  in  solution.  These  experi- 
mental conditions  may  not  address  the  chemical 
and  physical  reactions  of  2,3,7,8-TCDD  that  occur 
over  an  extended  time  period  in  the  soil  environ- 
ment, particularly  when  2,3,7,8-TCDD  is  a  trace 
contaminant  in  a  complex  mixture  of  other  organic 
chemicals.  Therefore,  the  sorption  behavior  of  ten 
soils  from  Missouri  and  New  Jersey  contaminated 
with  2,3,7,8-TCDD  more  than  ten  years  ago  was 
examined.  Water/soil  partition  coefficients  (K  sub 
p)  for  2,3,7,8-TCDD  were  determined  and  the 
relationships  between  K  sub  p  values  and  soil 
physicochemical  parameters  were  analyzed.  It  was 
concluded  that  chlorinated  and  other  organic  co- 
contaminants  which  are  insoluble  in  water  and 
resistant  to  soil  microbial  degradation  are  sorbed  to 
the  soil  matrix  and  that  these  chlorinated  com- 
pounds as  a  group  greatly  influence  the  partition- 
ing of  2,3,7,8-TCDD  between  the  soil  solid-phase 
and  soil  water  extracts  in  the  contaminated  soils. 
(See  also  W87-08471)  (Wood-PTT) 
W87-08475 

PRESENCE  OF  HEXACHLOROXANTHENE 
AT  MISSOURI  DIOXIN  SITES, 

Weston  (Roy  F.),  Inc.,  Kansas  City,  KS. 
T.  S.  Viswanathan,  and  R.  D.  Kleopfer. 
IN-  Chlorinated  Dioxins  and  Dibenzofurans  in  Per- 
spective,   Lewis    Publishers,    Inc.,    Chelsea,    MI. 
1986.  p  201-210,  3  fig,  2  tab,  8  ref. 

Descriptors:  *Soil  contamination,  *Soil  contamina- 
tion sources,  *Dioxin,  *Hexachloroxanthene,  *Path 
of  pollutants,  Industrial  wastes,  Pollutants,  Wastes, 
Chemical  wastes,  Chemical  reactions,  Missouri, 
Toxins,  Waste  disposal,  Chlorinated  hydrocarbons, 
Hexachlorophene. 

The  state  of  Missouri  has  more  than  40  hazardous 
waste  sites  containing  the  toxic  compound  2,3,7,8- 
tetrachlorodibenzo-p-dioxin  (TCDD);  most  of  the 
areas  are  related  to  the  waste  disposal  activities  of 
a  2,4,5-trichlorophenol  and  hexachlorophene  pro- 
ducer in  southwestern  Missouri.  Since  hexachloro- 
phene production  requires  the  intermediate  pro- 
duction of  2,4,5-trichlorophenol,  the  waste  materi- 
als from  the  hexachlorophene  manufacturing  proc- 
ess often  contain  two  chlorinated  by-products, 
l,2,4,5,7,8-hexachloro-9H-xanthene  (HCX)  and 
TCDD.  Because  of  its  chemical  structure,  HCX  is 
expected  to  be  toxic  so  an  effort  was  made  to 
determine  the  extent  of  the  known  HCX  contami- 
nation of  sites  known  to  be  contaminated  with 
significant  quantities  of  TCDD.  Since  HCX  is  a 
unique  byproduct  in  the  manufacture  of  hexachlor- 
ophene, the  presence  of  HCX  in  dioxin  sites  impli- 
cated a  hexachlorophene  producer  as  the  source  of 
the  environmental  pollution.  (See  also  W87-08471) 
(Wood-PTT) 
W87-08476 

DISPOSITION  OF  TETRACHLORODIBENZO- 
P-DIOXIN  IN  SOIL, 

Missouri    Univ. -Columbia.    Environmental    Trace 
Substances  Research  Center. 
J.  Palausky,  J.  J.  Harwood,  T.  E.  Clevenger,  S. 
Kapila,  and  A.  F.  Yanders. 

IN:  Chlorinated  Dioxins  and  Dibenzofurans  in  Per- 
spective, Lewis  Publishers,  Inc.,  Chelsea,  MI. 
1986.  p  211-223,  8  fig,  2  tab,  18  ref. 

Descriptors:  'Fate  of  pollutants,  'Path  of  pollut- 
ants, *Soil  contamination,  'Dioxin,  •Vaporization, 
Pollutants,  Soil  columns,  Solubility,  Solvents, 
Chemical  properties,  Missouri,  Diffusion,  Migra- 
tion, Volatility,  Viscosity,  Physical  properties. 


The  contamination  of  sites  in  Missouri  with  2,3,7,8- 
tetrachlorodibenzo-p-dioxin  (TCDD)  is  an  impor- 
tant environmental  issue.  Due  to  the  lack  of  direct 
experimental  data  on  vapor  phase  movement  of 
TCDD  in  soils,  a  number  of  assumptions  were 
made  in  previously  formulated  models  which  pre- 
dicted loss  of  TCDD  from  soil  from  volatilization 
from  soil  surfaces.  The  two  important  parameters 
governing  the  loss  from  the  soil  bed  are  the  initial 
depth  profile,  which  is  dependent  on  the  carrier 
solvents  (copollutants),  and  vapor  phase  diffusion 
within  the  bed.  These  two  aspects  were  experimen- 
tally explored  using  samples  from  Times  Beach, 
Missouri,  with  the  objectives  of  monitoring  the 
effects  of  carrier  medium  on  depth  of  migration  of 
TCDD  in  soil,  and  determining  the  extent  of  vapor 
phase  diffusion  in  TCDD  in  soil.  Various  solvents 
were  tested  as  carrier  copollutants  and,  in  general, 
the  extent  of  migration  was  related  to  the  solubility 
of  TCDD  in  the  solvent;  however,  a  direct  corre- 
lation between  solubility  and  extent  of  migration 
was  not  found.  The  results  indicated  that  solvent 
volatility,  viscosity,  and  interaction  of  soil  organic 
matter  as  well  as  other  absorption  sites  play  a 
significant  role  in  the  migration  of  TCDD.  Initial 
depth  of  migration  of  TCDD  in  the  soil  was  found 
to  be  an  important  factor  in  the  fate  of  the  TCDD 
at  the  contaminated  site  since  this  parameter  affects 
the  volatilization  losses  as  well  as  losses  through 
erosion.  (See  also  W87-08471)  (Wood-PTT) 
W87-08477 

STUDIES  ON  THE  ABSORPTION  OF  TCDD 
BY  PLANT  SPECIES, 

Commission  of  the  European  Communities,  Ispra 
(Italy).  Joint  Research  Centre. 
S.  Facchetti,  A.  Balasso,  C.  Fichtner,  G.  Frare, 
and  A.  Leoni.  . 

IN:  Chlorinated  Dioxins  and  Dibenzofurans  in  Per- 
spective, Lewis  Publishers,  Inc.,  Chelsea,  MI. 
1986.  p  225-235,  1  fig,  6  tab,  14  ref. 

Descriptors:  *Path  of  pollutants,  *Fate  of  pollut- 
ants, *Soil  contamination,  *Dioxin,  *Plant  tissues, 
'Bioaccumulation,  Plant  physiology,  Beans,  Corn, 
Absorption,  Uptake,  Chlorinated  hydrocarbons, 
Translocation,  Pollutants,  Roots,  Evaporation. 

The  results  of  cultivation  of  maize  and  beans  in 
pots  containing  soil  doped  with  2,3,7,8-tetrachloro- 
dibenzo-p-dioxin  (TCDD)  in  concentrations  rang- 
ing from  1  to  752  ppt  are  presented.  The  capacity 
of  the  higher  plants  to  absorb,  translocate,  accumu- 
late and  possibly  eliminate  TCDD  were  explored. 
Cleaned  root  samples  showed  TCDD  levels  higher 
than  those  of  the  soil  in  which  the  crop  was 
grown.  No  significant  increase  of  TCDD  in  plant 
parts  above  ground  was  found  either  as  a  function 
of  time  or  with  the  increase  of  the  pollutant  in  the 
soil.  The  high  absorption  of  TCDD  by  the  roots 
led  to  the  recommendation  that  precautions  be 
taken  in  the  consumption  of  some  root  vegetables. 
The  contamination  of  the  aboveground  parts  of  the 
higher  plants  suggests  that  it  occurs  mainly 
through  the  evaporation  of  TCDD  from  contami- 
nated soils.  At  the  contamination  levels  of  these 
experiments,  the  plant  uptake  is  on  the  order  of  a 
few  ppt.  (See  also  W87-08471)  (Wood-PTT) 
W87-08478 

DIOXIN:  FIELD  RESEARCH  OPPORTUNI- 
TIES AT  TIMES  BEACH,  MISSOURI, 

Missouri    Univ. -Columbia.    Environmental   Trace 
Substances  Research  Center. 
A.  F.  Yanders,  S.  Kapila,  and  R.  J.  Schreiber. 
IN:  Chlorinated  Dioxins  and  Dibenzofurans  in  Per- 
spective,   Lewis    Publishers,    Inc.,    Chelsea,    MI. 
1986.  p  237-239,  2  ref. 

Descriptors:  *Path  of  pollutants,  'Dioxin,  'Soil 
contamination,  'Research  facilities,  'Times  Beach, 
Pollutants,  Missouri,  Test  facilities,  Sites,  On-site 
tests,  Field  investigations. 

The  city  of  Times  Beach,  which  is  located  in 
eastern  Missouri,  is  the  site  most  extensively  con- 
taminated by  2,3,7,8-tetrachlorodibenzo-p-dioxin 
(TCDD)  in  the  state.  It  is  estimated  that  60%  of  all 
known  dioxin-contaminated  soil  in  Missouri  is  lo- 
cated in  Times  Beach,  and  as  much  as  90%  is 
within  60  miles  of  that  city  due  to  previous  spray- 


ing of  contaminated  oil  for  dust  control.  The  U.S. 
Environmental  Protection  Agency  and  the  State  of 
Missouri  are  purchasing  Times  Beach  and  relocat- 
ing the  800  resident  families.  Plots  will  be  prepared 
as  detailed  and  leased  for  dioxin  research.  The 
major  objective  is  to  identify  and  evaluate  methods 
which  have  the  greatest  potential  for  the  detoxifi- 
cation of  dioxin-contaminated  material.  (See  alio 
W87-08471)  (Wood-PTT) 
W87-08479 

DIOXIN  RESIDUES  IN  FISH  AND  OTHER 
FOODS, 

Food  and  Drug  Administration,  Rockville,  MD. 
D.  Firestone,  R.  A.  Niemann,  L.  F.  Schneider,  J. 
R.  Gridley,  and  D.  E.  Brown. 
IN:  Chlorinated  Dioxins  and  Dibenzofurans  in  Per- 
spective,   Lewis    Publishers,    Inc.,    Chelsea,    MI. 
1986.  p  355-365,  6  tab,  21  ref. 

Descriptors:  'Path  of  pollutants,  'Pollutant  identi- 
fication, 'Dioxin,  Fish,  Foods,  Polychlorinated  hy- 
drocarbons, Michigan,  Great  Lakes,  Saginaw  Bay 
Phenols,  Phenolic  pesticides,  Herbicides. 

To  determine  the  presence  of  dioxin  residues  it 
food,  several  other  food  commodities  as  well  a 
fish  were  analyzed  for  2,3,7,8-tetrachlorodibenzo 
p-dioxin  (2,3,7,8-TCDD),  and  a  number  of  foods  o 
animal  origin  were  analyzed  for  residues  of  th< 
higher-chlorinated  dioxins  present  in  pentachloro 
phenol  (PCP),  including  hexa-,  hepta-,  and  octach 
lorodibenzo-p-dioxin.  Particular  attention  was  pai( 
to  the  commercial  fishing  industry  at  Midland 
Michigan  and  to  fish  collected  from  Saginaw  Ba: 
and  the  Great  Lakes.  Ultratrace  residues  of  2,3,7,8 
TCDD  in  the  edible  portion  of  fish  from  certai 
Great  Lakes  areas  and  other  locations  appeared  t 
be  associated  with  the  production  of  chlorinate- 
phenol  products  and  the  disposal  of  dioxin-contair 
ing  wastes.  Levels  of  2,3,7,8-TCDD  in  Sagina\ 
Bay  fish  appeared  to  be  declining  steadily  sine 
1979  when  Dow  Chemical  Co.  stopped  producin 
2,4,5-T.  No  2,3,7,8-TCDD  residues  were  found  i 
soybeans,  rice,  and  crawfish  from  rice-growin 
areas  in  Arkansas  and  Louisiana  sprayed  wit 
2,4,5-T  herbicide.  The  presence  of  2,3,7,8-TCDI 
in  fish  did  not  appear  to  be  widespread,  but  ratht 
was  localized  in  areas  near  2,4,5-trichlorophenc 
and  2,4,5-T  production  sites.  The  presence  < 
higher-chlorinated  dioxin  residues  in  eggs  an 
other  animal-derived  foods  collected  as  mark 
basket  samples  appeared  to  be  associated  with  ti 
use  of  pentachlorophenol  in  agriculture  and  mdu 
try.  (See  also  W87-08471)  (Wood-PTT) 
W87-08483 


MATHEMATICAL  AND  STATISTICAL  METI 
ODS  IN  MODELING  THE  SEVESO  DIOXI 
EPISODE, 

Pavia  Univ.  (Italy).  Dept.  of  Nuclear  Theoretic 
Physics.  . 

S.  P.  Ratti,  G.  Belli,  A.  Lanza,  and  S.  Cerlesi. 
IN-  Chlorinated  Dioxins  and  Dibenzofurans  in  P« 
spective,    Lewis    Publishers,    Inc.,    Chelsea,   V 
1986.  p  467-476,  6  fig,  9  ref. 

Descriptors:  'Path  of  pollutants,  'Seveso,  'Diox 
'Model  studies,  'Statistical  methods,  'Data  inti 
pretation,  Mathematical  models,  Mathematic 
equations,  Mathematical  studies,  Statistical  ana 
sis,  Italy,  Industrial  wastes. 

The  accidental  release  on  July  10,  1976  of  tetrac 
lorodibenzo-p-dioxin  (TCDD)  from  a  smokesta 
of  the  ICMESA  plant  near  Seveso,  Italy,  is  kne 
as  the  'Seveso  episode'  and  has  been  studied  ext 
sively.  Statistical  information  from  all  the  d 
collected  between  1976  and  1984  in  the  a 
around  the  factory  was  analyzed.  Appropn 
mathematical  equations,  'risk  maps',  and I  grap 
displays  are  presented.  (See  also  W87-084 
(Wood-PTT) 
W87-08489 

DESTRUCTION  OF  DIOXIN-CONTAINI 
WASTES  IN  A  MOBILE  INCINERATH 
SYSTEM, 

Environmental  Protection  Agency,  Kansas  L. 
MO.  Region  VII. 
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For  primary  bibliographic  entry  see  Field  5E 
W87-08490 


SEVESO  LESSON:  ADVANCES  IN  RECLAMA- 
TION AND  DISPOSAL  TECHNIQUES, 

G.  U.  Fortunati. 

IN:  Chlorinated  Dioxins  and  Dibenzofurans  in  Per- 
spective, Lewis  Publishers,  Inc.,  Chelsea,  MI 
1986.  p  541-553,  4  tab,  20  ref. 

Descriptors:  'Fate  of  pollutants,  *Path  of  pollut- 
ants, *Decontamination,  *Detoxification,  'Waste 
disposal,  'Dioxin,  *Seveso,  Italy,  Industrial  wastes, 
Soil  contamination,  Soil  management,  Hazardous 
materials,  Toxins,  Cleanup. 

The  accidental  release  on  July  10,  1976  of  2,3,7,8- 
tetrachlorodibenzo-p-dioxin  (TCDD)  into  the  air 
by  an  industrial  facility  contaminated  a  large  area 
in  Italy.  Soil  reclamation  options  including  inciner- 
ation, photodegradation,  the  Gamma-ray  method, 
the  ozone  method,  the  solvent  extraction  method, 
and  the  SEA  Marconi  dechlorination  method  are 
presented.  The  reasons  for  not  using  most  of  the 
suggested  methods  of  decontamination  are  de- 
tailed. It  was  found  that  the  more  complex  the 
operations  planned  to  handle  the  contaminated 
wastes,  the  higher  the  risk  involved  to  both  the 
environment  and  the  cleanup  workers.  The  incin- 
eration of  the  removed  material  in  a  rotary  kiln 
was  considered,  but  discarded  on  social  and  politi- 
cal grounds.  Of  all  the  methods  proposed  and 
:va!uated  in  the  laboratory  or  in  the  field  between 
1977  and  1980,  none  was  judged  suitable  for  the 
lecessary  large  scale  operation.  Therefore,  the 
oxic  wastes  were  collected  in  two  basins  to  pre- 
sent further  dispersion  into  the  surrounding  areas. 
X  is  concluded  that  the  early  evacuation  of  the 
>eople  in  the  most  highly  contaminated  area  and 
he  confinement  of  the  contaminated  soil  in  the 
asins  has  reduced  the  danger  to  the  population 
:ven  though  remedial  action  is  incomplete.  (See 
Jso  W87-08471)  (Wood-PTT) 
V87-08492 


•OLLUTION  ACROSS  BORDERS:  ACID  RAIN 
ACID  DIPLOMACY. 

Jew  Hampshire  Univ.,  Durham.  Dept.  of  Forest 

Resources. 

"roceedings  of  a  Conference,   September   12-14, 

984.  Department  of  Forest  Resources,  University 

f  New  Hampshire,  Durham,  NH.  1984.  Edited  bv 

ohn  E.  Carroll.  72  p. 

Jescriptors:  *Acid  rain,  *Air  pollution,  'Rainfall, 
Path  of  pollutants,  'Conferences,  'Political  as- 
ects,  'Economic  aspects,  'Pollutants. 

lie  proceedings  of  the  University  of  New  Hamp- 
ure  Conference  Pollution  Across  Borders  were 
:ported.  The  international  aspects  of  acid  rain 
'ere  presented  along  with  statements  by  repre- 
aitatives  from  Norway,  Sweden,  the  U.S.  and 
anada.  Diplomatic  and  environmental  perspec- 
ves  were  offerred.  (See  also  W87-08498  through 
'87-08509)  (Wood-PTT)  B 

'87-08497 


JTTERNATIONAL  ASPECTS  OF  ACID  RAIN: 
HERE  DO  WE  STAND, 

stitute  of  European  Environmental  Policy,  Bonn 
jermany,  FR.). 
-  von  Moltke. 

*:  Pollution  Across  Borders:  Acid  Rain  -  Acid 

iplomacy,  Proceedings  of  a  Conference,  Septem- 

12-14,  1984.  Department  of  Forest  Resources, 

Diversity  of  New  Hampshire,  Durham,  NH.  1984. 

l-o. 

escriptors:  'Acid  rain,  'Air  pollution,  'Rainfall, 
atn  of  pollutants,  'Political  aspects,  'Economic 
pects  Pollutants,  Europe,  Environmental  protec- 
m,  bulfur  compounds,  Costs. 

iropean  aspects  of  environmental  policy  regard- 
g  acid  rain  beginning  in  the  early  seventies  are 
viewed.  Detailed  discussions  of  why  acid  rain 
s  developed  into  an  emotive  issue,  the  problems 
uncertainty,  the  need  for  international  approach- 
to  acid   rain,   the   difficulties   associated   with 


international  action,  and  some  ideas  of  solutions 
are  presented.  It  is  stressed  that  air  cannot  be 
contained  within  national  boundaries,  so  control  of 
air  pollution  must,  of  necessity,  be  treated  as  an 
international  problem  in  spite  of  the  difficulties  of 
instituting  international  measures  for  environmen- 
tal protection.  Internationally,  the  minimum  ac- 
ceptable goal  is  a  commitment  to  reduce  sulfur 
dioxide  emissions  by  30%,  though  there  has  been 
arguement  in  Europe  about  the  equity  of  using 
current  emissions  as  a  baseline  since  some  countries 
have  already  made  more  effort  to  control  air  pollu- 
tion than  others.  Cost  is  also  a  major  concern  (See 
also  W87-08497)  (Wood-PTT) 
W87-08498 


NORDIC     PERSPECTIVE     OF    ACID     RAIN: 

Miljoeverndepartementet,  Oslo  (Norway). 
E.  Lykke. 

IN:  Pollution  Across  Borders:  Acid  Rain  -  Acid 
Diplomacy,  Proceedings  of  a  Conference,  Septem- 
ber 12-14,  1984.  Department  of  Forest  Resources, 
University  of  New  Hampshire,  Durham,  NH  1984 
p  9-15. 

Descriptors:  'Acid  rain,  'Air  pollution,  'Rainfall, 
'Path  of  pollutants,  'Air  pollution  effects,  'Water 
pollution  effects,  'Political  aspects,  'Economic  as- 
pects, 'Norway,  Pollutants,  Environmental  effects, 
Sulfur  compounds,  Fish,  Forests. 

The  purposes  and  results  of  a  OECD  study  of  the 
long-range  transport  of  sulfur  compounds,  which 
was  identified  as  the  most  likely  source  of  the  air 
pollution  impact  on  freshwater  acidification  and  its 
suspected  relationship  to  the  depletion  of  fish 
stocks  are  reviewed.  As  a  result  of  that  study  the 
Europeans  realized  that  they  had  to  cope,  not  only 
with  their  own  pollution  problems,  but  with  their 
neighbors*  contributions  to  them  and  it  was  con- 
cluded that  international  coordination  was  needed. 
A  Norwegian  program  was  developed  to  deter- 
mine the  effects  of  air  pollution  on  forests  and 
freshwater  with  emphasis  on  changes  in  water 
chemistry,  soil  composition,  interactions  between 
depositions,  soil  processes  and  fish  biology;  the 
conclusions  agreed  with  those  of  the  OECD  study. 
Various  other  studies  are  reviewed.  The  1983  joint 
decision  of  Norway,  Sweden  and  Finland  to  each 
reduce  sulfur  emissions  by  at  least  30%  by  1993, 
taking  1980  emissions  as  a  basis  for  the  calcula- 
tions, and  the  estimated  results  of  the  action  are 
discussed.  A  total  of  18  countries  subsequently 
made  the  same  comittment.  It  is  concluded  that, 
although  action  is  finally  being  taken,  improve- 
ments in  research  and  monitoring  efforts  must  be 
made.  (See  also  W87-08497)  (Wood-PTT) 
W87-08499 


NORDIC  PERSPECTIVE  OF  ACID  RAIN- 
SWEDEN, 

Royal   Ministry   for   Foreign   Affairs,   Stockholm 
(Sweden). 
L.  Bjorkbom. 

IN:  Pollution  Across  Borders:  Acid  Rain  -  Acid 
Diplomacy,  Proceedings  of  a  Conference,  Septem- 
ber 12-14,  1984.  Department  of  Forest  Resources, 
University  of  New  Hampshire,  Durham,  NH  1984 
p  16-21. 

Descriptors:  'Acid  rain,  'Air  pollution,  'Rainfall, 
'Path  of  pollutants,  'Political  aspects,  Economic 
aspects,  Pollutants,  Europe,  Environmental  protec- 
tion, Sulfur  compounds,  Costs. 

The  West  German  change  of  policy  in  1982  from 
actively  trying  to  stop  progress  in  the  efforts  to 
reduce  sulfur  dioxide  emissions  to  actively  support- 
ing national  and  international  action  in  the  same 
field  is  described  and  possible  political  explanations 
are  given.  Internal  politics  which  put  Sweden  in 
the  forefront  of  the  campaign  for  international 
action  against  acid  rain  are  also  summarized.  The 
decision  by  governments  of  whether  to  fight  acid 
rain  or  disregard  its  existence  is  a  political  one; 
calculated  cost/benefit  analyses,  deposition  effect 
studies  or  economic  feasibility  of  control  technol- 
ogies are  used  only  afterwards  as  support  for  ar- 
guements  for  or  against  legislation.  Embarrassment 
has  also  been  used  politically  to  shame  nations  into 


Sources  Of  Pollution — Group  5B 

following  the  example  of  those  which  already 
committed  themselves  to  the  suggested  30%  re- 
duction in  sulfur  dioxide  emissions.  Possible  argue- 
ments  which  might  prove  to  be  more  effective  in 
negotiations  with  the  British  and  the  Americans 
are  detailed.  (See  also  W87-08497)  (Wood-PTT) 
W87-O85O0  ; 


EUROPEAN  NATIONAL  RESPONSES  TO  THE 
EXPANDING  PROBLEM  OF  ACID  RAIN, 

Pioneer  Foundation,  Inverness,  CA. 
A.  Rosencranz. 

IN:  Pollution  Across  Borders:  Acid  Rain  -  Acid 
Diplomacy,  Proceedings  of  a  Conference,  Septem- 
ber 12-14,  1984.  Department  of  Forest  Resources, 
University  of  New  Hampshire,  Durham,  NH  1984 
p  22-36. 

Descriptors:  'Acid  rain,  'Air  pollution,  'Rainfall, 
'Path  of  pollutants,  'Air  pollution  effects,  'Water 
pollution  effects,  'Political  aspects,  Pollutants, 
Economic  aspects,  Environmental  effects,  Sulfur 
compounds. 

The  effects  of  acid  rain  on  private  property,  drink- 
ing water,  fish,  birds,  and  forests  in  various  coun- 
tries are  reviewed  and  the  nations  providing  the 
largest  amounts  of  the  pollutant,  sulfur  dioxide,  are 
listed.  It  is  theorized  that  nations  act  only  when  it 
is  in  their  national  self-interest  to  do  so  which 
explains  the  order  in  which  nations  joined  the 
campaign  for  acid  rain  abatement;  the  victimized 
countries  like  Norway  and  Sweden  joined  early 
and  others  later  as  the  officials  recognized  the 
implications  for  their  countries.  Economics  plays  a 
significant  role  in  the  'national  interest  theory' 
The  case  study  of  the  United  Kingdom  whose 
policy  appeared  to  be  one  of  waiting  until  the 
control  technology  became  cheaper  or  the  damage 
increased,  is  presented.  The  control  strategies  of 
the  European  countries  most  deeply  implicated  in 
the  acid  rain  problem  including  Sweden,  Norway 
West  Germany,  United  Kingdom,  France,  Italy,' 
Greece,  Switzerland,  Austria,  Denmark,  Nether- 
lands, Poland,  Czechoslovakia,  and  East  Germany 
are   summarized.    (See   also   W87-08497)   (Wood- 

W87-08501 


CANADIAN  DIPLOMATIC  PERSPECTIVE  OF 
ACID  RAIN, 

Consul    General    of   Canada    in    New    England 
Boston,  MA. 
B.  J.  Danson. 

IN:  Pollution  Across  Borders:  Acid  Rain  -  Acid 
Diplomacy,  Proceedings  of  a  Conference,  Septem- 
ber 12-14,  1984.  Department  of  Forest  Resources, 
University  of  New  Hampshire,  Durham,  NH  1984 
p  37-40. 

Descriptors:  'Acid  rain,  *Air  pollution,  'Rainfall, 
'Path  of  pollutants,  'Political  aspects,  Economic 
aspects,  Pollutants,  Canada,  United  States,  Envi- 
ronmental  protection,   Sulfur   compounds,   Costs. 

Canada's  position  on  acid  rain  is  based  on  a  public 
and  political  concensus  without  political  or  region- 
al barriers.  The  debate  in  Canada  is  centered 
around  questions  of  speed  in  achieving  the  agreed 
upon  objectives.  However,  it  is  pointed  out  that  no 
matter  how  effective  the  Canadian  programs  may 
be  in  reduction  of  acid  depositions,  they  cannot 
control  the  transborder  emissions  which  account 
for  at  least  50%  of  the  depositions.  Talks  between 
the  U.S.  and  Canada  began  in  1978  in  response  to  a 
resolution  of  the  U.S.  Congress  calling  for  a 
Canada/U.S.  Transboundary  Air  Poluution  Agree- 
ment which  led  to  a  memorandum  of  intent  in  1980 
under  which  valuable  work  has  been  accom- 
plished. In  1982  the  administration  rejected  the 
proposed  target  of  50%  reduction  in  deposition. 
The  Canadians  are  porceeding  to  implement  their 
program  and  are  disappointed  in  the  reluctance  of 
the  U.S.  to  take  action  to  alleviate  the  shared 
problem.  (See  also  W87-08497)  (Wood-PTT) 
W87-08502 


U.S.  EPA  PERSPECTIVE  OF  ACID  RAIN, 

Environmental    Protection   Agency,   Washington, 
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Group  5B — Sources  Of  Pollution 

F.  Green.  .  .. 

IN:  Pollution  Across  Borders:  Acid  Rain  -  Acid 
Diplomacy,  Proceedings  of  a  Conference,  Septem- 
ber 12-14,  1984.  Department  of  Forest  Resources, 
University  of  New  Hampshire,  Durham,  NH.  1984. 
p  41-44. 

Descriptors:  *Acid  rain,  *Air  pollution,  'Rainfall, 
•Path  of  pollutants,  'Political  aspects,  Economic 
aspects,  Pollutants,  Canada,  United  States,  Envi- 
ronmental protection,   Sulfur  compounds,   Costs. 

The  U  S.  Statement  made  in  Munich  at  the  confer- 
ence held  there  dealing  with  acid  rain  was  repeat- 
ed It  acknowledged  the  acid  deposition  problem 
and  described  the  air  pollution  control  measures 
undertaken  by  the  U.S.  to  reduce  the  emissions  of 
sulfur  dioxide  and  nitrogen  oxides.  Significant  fi- 
nancial investment  was  made  and  major  sucesses 
were  cited.  However,  the  Statement  claims  that 
more  research  was  needed  to  fill  the  gaps  in  the 
knowledge  before  a  control  strategy  or  policy  de- 
cision could  be  reached.  The  speaker  concluded  by 
saying  that  discussions  are  ongoing  and  that 
Canada  and  the  U.S.  should  be  able  to  deal  with 
the  acid  rain  problem  in  a  practical  and  environ- 
mentally sound  way.  (See  also  W87-08497)  (Wood- 
PTT) 
W87-08503 

US  DIPLOMATIC  PERSPECTIVE  OF  ACID 
RAIN,  „_    __        , 

Department  of  State,  Washington,  DC.  Office  of 
Canadian  Affairs. 

W.  Millan.  .  ,  „  .         ... 

IN:  Pollution  Across  Borders:  Acid  Rain  -  Acid 
Diplomacy,  Proceedings  of  a  Conference,  Septem- 
ber 12-14,  1984.  Department  of  Forest  Resources, 
University  of  New  Hampshire,  Durham,  NH.  1984. 
p  45-49. 

Descriptors:  »Acid  rain,  *Air  pollution,  'Rainfall, 
'Path  of  pollutants,  'Political  aspects,  Economic 
aspects,  Pollutants,  Canada,  United  States,  Envi- 
ronmental protection,   Sulfur  compounds,   Costs. 

The  Department  of  State  concentrates  on  the  acid 
rain  problem  as  a  political  or  economic  issue  leav- 
ing the  scientific  gathering  of  information  to  envi- 
ronmental scientists.  Recent  developments  as  a 
result  of  the  Memorandum  of  Intent  with  Canada 
are  listed  and  a  summary  of  the  policy  review 
calling  for  additional  research  is  given.  It  is 
claimed  that  in  the  face  of  the  scientific  uncertain- 
ty, the  difficult  issues  of  equity  and  fairness,  and 
the  enormous  costs,  the  decision  of  the  U.S.  not  to 
accept  the  proposition  that  additional  measures  be 
taken  over  and  above  the  ones  being  taken  present- 
ly is  constantly  being  reviewed.  Ongoing  commu- 
nication with  Canada  is  expected.  (See  also  W87- 
08497)  (Wood-PTT) 
W87-08504 


ENVIRONMENT  CANADA  PERSPECTIVE  OF 
ACID  RAIN, 

Environmental  Protection  Service,  Ottawa  (Ontar- 
io). 

J.  Davies.  .  . 

IN:  Pollution  Across  Borders:  Acid  Rain  -  Acid 
Diplomacy,  Proceedings  of  a  Conference,  Septem- 
ber 12-14,  1984.  Department  of  Forest  Resources, 
University  of  New  Hampshire,  Durham,  NH.  1984. 
p  50-56. 

Descriptors:  'Acid  rain,  'Air  pollution,  'Rainfall, 
•Path  of  pollutants,  'Air  pollution  effects,  'Politi- 
cal aspects,  Economic  aspects,  Pollutants,  Canada, 
United  States,  Environmental  protection,  Sulfur 
compounds,  Fish,  Lakes,  Costs,  Environmental  ef- 
fects, Soil  contamination,  Drinking  water. 

The  effects  of  acid  rain  including  those  on  lakes, 
fish,  soil  acidity,  and  drinking  water  are  reviewed. 
Scientific  facts  about  the  sources  of  the  pollutants 
are  presented  briefly  before  an  explanation  of  Can- 
ada's acid  rain  control  program  is  detailed.  The 
two-phase  program  whose  objective  is  to  limit 
acidic  deposition  to  less  than  20  kilograms  per 
hectare  per  year  was  established  and  is  being  im- 
plemented by  use  of  regulations  curtailing  emis- 
sions with  specific  reductions  by  given  dates.  Ca- 


nadian smelting  operations  and  thermal  power  sta- 
tions emitting  sulfur  dioxide  are  affected.  Howev- 
er is  is  also  emphasized  that  the  Canadian  acid  rain 
problem  cannot  be  solved  by  Canada  alone  be- 
cause of  the  contributions  by  U.S.  pollution 
sources.  The  Memorandum  of  Intent  to  negotiate  a 
transboundary  air  pollution  agreement  was  re- 
viewed. Costs  are  blamed  for  the  U.S.  procrastina- 
tion especially  since  the  cost  must  be  paid  by  one 
jurisdiction  while  the  benefits  are  received  in  an- 
other. (See  also  W87-08497)  (Wood-PTT) 
W87-08505 


GOVERNOR'S  PERSPECTIVE  ON  ACID  RAIN, 

National    Governor's    Association,    Washington, 
DC.  Acid  Rain  Task  Force. 
J.  Sununu.  ;         , 

IN:  Pollution  Across  Borders:  Acid  Rain  -  Acid 
Diplomacy,  Proceedings  of  a  Conference,  Septem- 
ber 12-14,  1984.  Department  of  Forest  Resources, 
University  of  New  Hampshire,  Durham,  NH.  1984. 
p  57-60. 

Descriptors:  'Acid  rain,  'Air  pollution,  'Rainfall, 
'Path  of  pollutants,  'Political  aspects,  Legislation, 
Public  paricipation,  Economic  aspects,  Pollutants, 
United  States,  Environmental  protection,  Sulfur 
compounds,  Costs. 

The  problems  associated  with  determining  who 
pays  for  reducing  the  emission  of  pollutants  caus- 
ing acid  rain  need  to  be  addressed  on  a  national 
level  with  legislation  at  the  Federal  level  because 
of  the  interstate  relationships  involved.  Some  pos- 
sible solutions  are  presented  along  with  the  polita- 
cal  reasons  that  they  would  fail.  It  is  suggested  that 
a  strong  showing  of  public  opinion  both  in  the  U.S. 
and  Canada  is  necessary  before  any  positive  action 
takes  place.  (See  also  W87-08497)  (Wood-PTT) 
W87-08506 


VERMONT  PERSPECTIVE  ON  ACID  RAIN, 

Vermont  State  Agency  of  Environmental  Conser- 
vation, Montpelier. 

B.  Whittaker.  . 

IN:  Pollution  Across  Borders:  Acid  Rain  -  Acid 
Diplomacy,  Proceedings  of  a  Conference,  Septem- 
ber 12-14,  1984.  Department  of  Forest  Resources, 
University  of  New  Hampshire,  Durham,  NH.  1984. 
p  61-64. 

Descriptors:  'Acid  rain,  'Air  pollution,  'Rainfall, 
'Path  of  pollutants,  'Political  aspects,  Economic 
aspects,  Pollutants,  Canada,  United  States,  Envi- 
ronmental protection,  Forests. 

It  is  claimed  that  Vermont's  single  potentially  larg- 
est problem  in  the  environmental  area  is  the  long- 
range  transport  of  air  pollutants.  The  twelve-year 
history  of  the  annual  meetings  of  the  New  England 
Governors  and  the  Eastern  Canadian  Premiers  was 
reviewed  and  the  issues  discussed  are  presented.  A 
final  agreement  recommended  that  the  limit  of  20 
kilograms  per  hectare  per  year  of  acid  deposition 
be  adopted  by  both  countries.  Professionals  on 
both  sides  of  the  border  are  unified  in  their  demand 
that  both  national  governments  recognize  the 
problem  and  work  on  a  solution  for  the  North 
American  Continent.  In  New  England,  the  effects 
of  acid  rain  on  forests  are  a  major  concern.  (See 
also  W87-08497)  (Wood-PTT) 
W87-08507 

ONTARIO  PERSPECTIVE  ON  ACID  RAIN, 

Ontario  Ministry  of  the  Environment,  Rexdale. 
W.Giles.  „  .        A    .  , 

IN:  Pollution  Across  Borders:  Acid  Rain  -  Acid 
Diplomacy,  Proceedings  of  a  Conference,  Septem- 
ber 12-14,  1984.  Department  of  Forest  Resources, 
University  of  New  Hampshire,  Durham,  NH.  1984. 
p  65-69. 

Descriptors:  'Acid  rain,  'Air  pollution,  'Rainfall, 
•Path  of  pollutants,  *Political  aspects,  Communi- 
cation, Pollutants,  Canada,  United  States,  Environ- 
mental protection. 


The  transboundary  transport  of  air  pollutants  from 
the  U.S.  to  Canada  and  the  resulting  acid  rain  is 
discussed.  The  importance  of  continuing  communi- 


cation is  stressed    Canada's  emission  control  pro- 
grams are  discussed,  and  the  observation  that  Ca- 
nadian efforts  alone  cannot  solve  the  problem  it  ; 
repeated.  (See  also  W87-08497)  (Wood-PTT) 
W87-08508 

CONGRESSMAN'S   PERSPECTIVE   ON    ACID 
RAIN, 

N.  D' Amours. 

IN:  Pollution  Across  Borders:  Acid  Rain  -  Acid  I 
Diplomacy,  Proceedings  of  a  Conference,  Septem- , 
ber  12-14,  1984.  Department  of  Forest  Resources, 
University  of  New  Hampshire,  Durham,  NH.  1984. « 
p  70-72. 

Descriptors:  'Acid  rain,  'Air  pollution,  'Rainfall, 
•Path  of  pollutants,  'Political  aspects,  U.S.  Con-i 
gress,  Pollutants,  Canada,  United  States,  Environ-i 
mental  protection. 

The  political  aspects  of  the  transboundary,  interna-! 
tional  transport  of  air  pollutants  and  acid  rain  are) 
discussed.  The  congressman  claims  that  Congress) 
is  very  limited,  both  by  its  structure  and  by  its! 
expertise  in  what  it  can  do  to  participate;  this  sort, 
of  problem  is  usually  handled  by  the  Administra- 
tion, by  the  State  Department,  and  by  various, 
bureaucacies,  EPA,  and  others  within  the  Admin- 
istration. Citizens  are  called  to  exert  their  influence 
and  the  Administration  to  exert  strong  nation^ 
leadership  since  Congress  will  remain  divided  or; 
the  environmental  issue  of  sulfur  dioxide  becausq 
each  Congressman  must  defend  the  needs  of  hi' 
constituents.  (See  also  W87-08497)  (Wood-PTT, 
W87-08509 

GLYPHOSATE-SEDIMENT  INTERACTIONS; 
AND  PHOTOTOXICITY  IN  TURBID  WATER 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Campbell  (Australia).  Inst,  of  Bio 
logical  Resources. 

K.  H.  Bowmer,  P.  M.  D.  Boulton,  D.  L.  Short, 
and  M.  L.  Higgins.  J 

Pesticide  Science  PSSCBG,  Vol.  17,  No.  2,  p  79j 
88,  April  1986.  5  fig,  5  tab,  18  ref. 

Descriptors:  *Water  pollution  effects,  *Glyphc 
sate,  'Sediments,  'Phytotoxicity,  'Herbicides, 
'Turbidity,  'Irrigation  water,  'Path  of  pollutant. 
Toxicity,  Pesticides,  Physical  properties,  Irrigi) 
tion,  Irrigation  practices,  Adsorption,  Suspends 
sediments,  Roots,  Growth,  Contamination,  Drah, 
age. 

Two  aspects  of  glyphosate  use  and  safety  are  rj 
ported:  (1)  the  elution  of  glyphosate  from  sedimei, 
contaminated  incidentally  during  application  i, 
weed  foliage  after  channel  drainage;  and  (2)  tl, 
adsorption  of  glyphosate  onto  benthic  sedimen 
during  transport  downstream.  Results  of  two  e 
periments  showed  that  only  a  minor  proportion  ■, 
glyphosate  was  adsorbed  onto  suspended  solid 
even  in  turbid  water.  Phytotoxicity  to  safflow. 
was  not  significantly  reduced.  When  glyphosa 
was  injected  into  flowing  water  of  contrastn 
quality  to  simulate  incidental  contamination,  a, 
sorption  by  benthic  sediments  attenuated  the  loa 
slowly;  attenuation  was  13-27%  per  km  as  coi 
pared  to  31%  observed  previously.  Howev« 
when  glyphosate  was  sprayed  onto  sediment  d 
posed  after  channel  draining,  less  than  7%  of  t, 
glyphosate  applied  was  subsequently  elute 
Therefore,  draining  before  treatment  would  be  - 
effective  strategy  for  minimizing  contamination 
irrigation  water.  (Author's  abstract) 
W87-08510 

TREND  DETERMINATION  OF  POLLUTJfi 
LOAD  AT  DIFFERENT  DISCHARGES  BY  Tl 
EXAMPLE  OF  HEAVY  METAL  CONCENTB 
TIONS  IN  SUSPENDED  SEDIMENTS  fTM 
DERMITTLUNG  BEI  UNTERSCHIEDLICH] 
ABFLUESSEN  AM  BEISPIEL  DERSOWJ 
METALLGEHALTE  VON  SCHWEBSTOFFE 
Bundesanstalt  fuer  Gewaesserkunde,  KobW 
(Germany,  F.R.). 

H.  Hellmann.  ,  I 

Zeitschrift  fuer  Wasser-  und  Abwasser  ForschiJ 
ZWABAQ,  Vol.  20,  No.  1,  p  1-5,  February  lSj 
14  fig,  1  tab,  5  ref. 
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»® 


Descriptors:  *Pollution  load,  'Heavy  metals,  'Sus- 
pended sediments,  'Statistical  analysis.  Graphical 
malysis,  Streams,  Rhine  River. 

rhe  trend  of  pollution  load  in  streams  cannot  be 
ietermined  on  the  basis  of  annual  mean  values.  It 
eems  appropriate  to  work  out  first  a  concentra- 
ion/discharge  relationship  from  which  the  data 
or  selected  standardized  discharge  values  (MNQ, 
AQ,  MHQ,  respectively:  mean  low-,  mid-  and 
ugh-water  values)  may  be  obtained  in  order  to  set 
ip  the  actual  trend  curve.  The  proposed  method  is 
lescribed  by  example  of  the  undissolved  heavy 
netals  cadmium,  chrome,  copper,  lead  and  zinc  for 
he  Rhine  at  Koblenz  during  the  period  1973  to 
984.  (Author's  abstract) 
V87-08525 


TFECT  OF  URBANIZATION  ON  THE 
JROUNDW ATER  OF  LIMESTONE  ISLANDS: 
IN  ANALYSIS  OF  THE  BERMUDA  CASE, 

■ublic  Works  Dept.,  Hamilton  (Bermuda). 

.  A.  M.  Thomson,  and  S.  S.  D.  Foster. 

oumal  of  the  Institution  of  Water  Engineers  and 

dentists  JIWSDI,   Vol.   40,   No.    6,   p   527-540 

>ecember  1986.  8  fig,  9  ref. 

tescriptors:  'Urbanization,  'Nitrates,  'Water  pol- 
ition  sources,  'Solid  waste  disposal,  'Bermuda, 
Sanitation,  Aquifers,  Coliforms,  Oil  pollution, 
igricultural  runoff,  Sewers,  Limestone. 

ermuda  obtains  4500  cu  m/day  of  fresh  ground- 
ater  from  the  central  lens  of  a  small  limestone 
luifer,  which  has  been  intensively  developed  and 
onitored.  For  this  reason  the  Bermuda  experi- 
ice  is  most  relevant  to  the  process  of  urbanization 
a  all  limestone  islands  and  peninsulas.  Risks  to 
roundwater  quality  include  solid  waste  disposal, 
1  discharge,  and  contamination  from  agricultural 
■actices.  Because  much  of  the  population  of  Ber- 
uda  lives  above  the  lens  and  has  unsewered  sani- 
tion,  this  represents  the  major  pollution  threat. 
[filtration  from  unsewered  sanitation  plays  a  criti- 
J  role  in  supporting  the  groundwater  abstraction 
id  alleviating  salinity  in  the  freshwater  lens,  since 
includes  virtually  all  rainfall  caught  on  roofs, 
his  has  led  to  increasing  groundwater  nitrate 
mcentrations  of  up  to  40  mg  N03-N/1  in  the 
ost  densely  populated  area.  In  the  Bermuda  case, 
>wever,  centralized  groundwater  mixing  and 
satment  from  a  large  wellfield  permit  a  product 
informing  to  WHO  guidelines.  The  highly 
irous  nature  of  much  of  the  limestone  and  its 
rprisingly  thick  unsaturated  zone  appear  to  be 
nerally  effective  in  eliminating  fecal  coliform 
cteria.  Where  the  unsaturated  zone  is  thin, 
oundwater  supplies  must  be  regarded  microbio- 
gically  as  equivalent  to  lightly  polluted  surface 
iter  for  treatment  purposes.  Further  investiga- 
ro  is  under  way  on  the  fate  of  viruses  and  com- 
mity  chemicals.  (Author's  abstract) 
87-08532 


1EATMENT         AND         DISPOSAL  OF 

ASTEWATERS  FROM  SETTLEMENTS  AND 
)URIST  RESORTS  IN  THE  MEDITERRANE- 
*  COAST  -  STATE  OF  THE  ART  REVTEW, 
«reb  Univ.  (Yugoslavia).  Faculty  of  Civil  Entri- 
enng.  6 

«■  primary  bibliographic  entry  see  Field  5D. 
87-08541 


RAL  POLLUTION  OF  COASTAL  WATERS 
SULTTNG  FROM  THE  DISPOSAL  OF  UN- 
1EATED  SEWAGE  EFFLUENTS, 

ititut  Pasteur  Hellenique,  Athens  (Greece) 
:pt.  of  Virology. 

Krikelis,  P.  Markoulatos,  and  N.  Spyrou. 
iter  Science  and  Technology  WSTED4,  Vol 
No.  9,   p  43^8,    1986.    1   fig,   2   tab,   21   ref. 
nwtry  of  Research  and  Technology  Research 
aject  81082. 

scriptors:  'Pollutant  identification,  'Viruses 
'ater  pollution  sources,  'Water  pollution, 
oastal  waters,  Wastewater,  Raw  wastewater, 
[Juents,  Domestic  wastes,  Enteroviruses,  Cox- 
*ie  Virus,  Pollution  load. 


The  viral  pollution  of  environmental  waters  results 
primarily  from  the  discharge  of  domestic 
wastewaters  which  carry  human  enteric  viruses. 
The  viral  load  of  sewage  effluents,  before  their 
treatment  for  virus  removal,  over  a  thirteen-month 
period  was  studied.  The  maximum  viral  load  de- 
tected during  the  study  period  was  880  viral  cyto- 
pathic  units  per  liter  of  sample.  This  was  recorded 
in  the  month  of  November  1983.  Out  of  236  ran- 
domly selected  field-isolates,  the  following  sero- 
types were  distinguished  as  types:  all  three  Polio, 
four  Coxsackie  B,  three  Echo  and  six  Adeno.  The 
serotypes  with  the  highest  frequency  were  Polio 
II,  Coxsackie  B4,  and  Adeno  7.  (Author's  abstract) 
W87-08543 


CONTROL    OF    POLLUTION    FROM    RIVER 
DISCHARGES  IN  THE  MEDITERRANEAN, 

Michigan   Univ.,   Ann   Arbor.   School   of  Public 

Health. 

For   primary   bibliographic   entry   see   Field   5G. 


SELF-PURIFICATION  CAPABILITY  OF 
KARST  UNDERGROUND  WATERCOURSES 
WITH  RESPECT  TO  THE  POLLUTION  OF 
THE  MEDITERRANEAN  SEA, 

Andrija  Stampar  School  of  Public  Health,  Zagreb 

(Yugoslavia). 

N.  Preka,  N.  Preka-Lipold,  I.  Avdagic,  and  B. 

Kurpjel. 

Water  Science  and  Technology  WSTED4    Vol 

18,  No.  9,  p  257-265,    1986.  4  fig,  2  tab,   5  ref. 

Descriptors:  'Groundwater  pollution,  'Path  of 
pollutants,  'Fate  of  pollutants,  'Self-purification, 
'Karst  hydrology,  'Karst,  'Underground  streams, 
'Groundwater,  Mediterranean  Sea,  Watercourses, 
Yugoslavia,  Biological  oxygen  demand,  Pollution 
load,  Organic  loading,  Mathematical  equations, 
Tracers. 

The  results  of  the  organic  self-purification  process 
that  occurs  in  karst  underground  watercourses  are 
reviewed.  The  investigations  were  carried  out  in 
two  test  reaches  between  1974  and  1984.  The  first 
reach  comprised  the  underground  section  of  a 
river  in  an  area  of  shallow  karst  in  Slovenia,  while 
the  second  was  in  the  deep  karst  area  of  Eastern 
Herzegovina.  The  fundamental  studies  of  the 
change  in  the  BOD  loadings  showed  the  value  of 
the  oxygen  consumption  rate  coefficient  in  karst 
groundwaters,  transferred  to  a  temperature  of  20 
C,  to  be  k  sub  1  (r)  =  0.160  to  0.210.  To  determine 
the  change  in  loadings,  the  Upstream-downstream 
method  was  applied,  while  the  travel  time  was 
defined  using  a  tracer.  An  identical  value  of  the 
deoxygenation  coefficient  was  found  when  observ- 
ing the  changes  in  the  daily  loads  at  the  exit  profile 
only.  This  knowledge  enables  the  practical  applica- 
tion of  coefficient  k  sub  1  to  estimate  the  input 
level  of  karst  springs  and  coastal  sea  protection. 
(Author's  abstract) 
W87-08563 


PRINCIPLES  AND  CRITERIA  FOR  THE  PRO- 
TECTION OF  WATER  AGAINST  POLLUTION 
FROM  HOSPITALS  IN  THE  MEDITERRANE- 
AN COASTAL  REGION, 

Institute  of  Public  Health,  Zagreb  (Yugoslavia). 
J.  Cicek. 

Water  Science  and  Technology  WSTED4,  Vol 
18,  No.  9,  p  267-272,  1986.  7  ref. 

Descriptors:  'Water  pollution  sources,  'Hospitals, 
'Path  of  pollutants,  'Wastewater  disposal, 
♦Wastewater  discharge,  'Coastal  waters,  Mediter- 
ranean Sea,  Water  pollution,  Design  criteria,  Envi- 
ronmental impact  statement,  Wastewater. 

The  characteristics  of  hospitals  and  their  ecologi- 
cal influence  regarding  water  and  sea  pollution  are 
discussed.  Suggestions  are  given  referring  to  the 
principles  and  criteria  that  could  be  used  in  the 
design  and  construction  of  hospitals  and  other 
medical  facilities,  when  aiming  to  protect  water 
against  pollution.  It  was  concluded  that  it  is  neces- 
sary that  the  existing  medical  buildings  in  the 
coastal  part  of  the  Mediterranean  area  have  suita- 
ble methods  of  dealing  with  their  wastewaters  not 
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only  from  ecological  and  economic  points  of  view, 
but  also  for  hygenic  and  epidemiological  reasons. 
Those  medical  facilities  lacking  adequate 
wastewater  treatment  must  implement  solutions  in 
phases  and  with  the  cooperation  of  community 
wastewater  treatment  facilities.  The  outlined  prin- 
ciples and  criteria  should  be  used  in  environmental 
impact  assessment  studies  and  should  facilitate  the 
decision-making  processes.  (Wood-PTT) 
W87-08564 


POLLUTION  OF  THE  BEACHES  OF  ALEXAN- 
DRIA DUE  TO  THE  DISCHARGE  OF 
SEWAGE:  A  CASE  STUDY, 

Alexandria  Univ.  (Egypt).  Dept.  of  Environmental 

Health. 

F.  El  Sharkawi. 

Water  Science  and  Technology  WSTED4,  Vol 

18,  No.  9,  p  273-278,   1986.   2  fig,  4  tab,  4  ref. 

Descriptors:  'Water  pollution  sources,  'Path  of 
pollutants,  'Wastewater  disposal,  'Water  pollution 
effects,  'Public  health,  'Coastal  waters,  'Alexan- 
dria, Egypt,  Tourism,  Recreation,  Beaches,  Ty- 
phoid, Municipal  wastewater,  Outfall  sewers,  Out- 
fall, Wastewater  outfall,  Epidemiology. 

Alexandria  is  the  main  summer  resort  of  Egypt. 
The  population  of  the  city  is  about  3  million  and  in 
the  summer  it  receives  about  a  half  a  million  tour- 
ists who  come  to  its  beaches  for  recreation.  Part  of 
the  city  sewage  is  discharged  into  the  sea  through 
some  outfalls  along  the  coast.  A  coastal  line  of 
about  20  kilometers  in  length  was  monitored  in 
order  to  study  the  pollution  of  the  recreational 
waters.  Also,  a  retrospective  epidemiological  study 
was  earned  out  to  find  if  there  was  a  relation 
between  the  state  of  pollution  and  the  occurrence 
of  typhoid  among  bathers.  The  results  of  this  study 
showed  that  there  was  a  significant  risk  of  con- 
tracting typhoid  from  bathing  in  the  heavily  pollut- 
ed water  and  that  the  young  age  group  was  most 
affected.  Therefore,  it  was  recommended  that  the 
minor  outfalls  be  closed  immediately  to  protect  the 
public  health,  and  that  a  long  outfall  be  construct- 
ed as  recommended  by  the  Master  Plan  as  quickly 
as  possible.  (Author's  abstract) 
W87-08565 


PRELIMINARY  RESULTS  OF  THE  JOINT 
ITALIAN-YUGOSLAV  RESEARCH  PROGRAM 
ON    THE    POLLUTION    OF   THE   ADRIATIC 

SEA, 

Institut    Rudjer    Boskovic,    Zagreb    (Yugoslavia). 

Center  for  Marine  Research. 

D.  Degobbis,  E.  Accerboni,  and  P.  Franco. 

Water  Science  and  Technology  WSTED4    Vol 

18,  No.  9,  p  293-302,   1986.   1  fig,  2  tab,  40  ref. 

Descriptors:  'Water  pollution  sources,  'Path  of 
pollutants,  'Adriatic  Sea,  'Pollutant  identification, 
'Coastal  waters,  Pollutants,  Water  pollution,  Pol- 
lution index,  Physical  properties,  Biological  prop- 
erties, Chemical  properties,  Sedimentology,  Moni- 
toring, Data  collections,  Data  acquisition,  Model 
studies. 

The  research  of  the  'Joint  Italian-Yugoslav  Com- 
mission for  the  Protection  of  the  Adriatic  Sea  and 
Coastal  Regions  from  Pollution'  began  in  1979.  To 
date,  five  cruises  were  conducted  on  a  grid  of  42 
stations  covering  the  open  waters  of  the  northern 
and  middle  Adriatic,  and  basic  physical,  chemical, 
biological  and  sedimentological  characteristics,  as 
well  as  specific  pollutant  concentrations,  were  es- 
tablished and  monitored  (75  parameters  in  all). 
Other  activities  undertaken  as  subprojects,  includ- 
ed the  development  of  computerized  banks  for  the 
collected  data  and  relevant  bibliography,  and  the 
elaboration  of  hydrodynamical  and  interactive 
models.  The  preliminary  results  are  summarized 
and  discussed  in  the  light  of  the  objectives  of  the 
joint  research.  (Author's  abstract) 
W87-08567 


EUTROPHICATION  OF  COASTAL  WATERS  - 
GULF  OF  TRIESTE, 

Trieste  Univ.  (Italy).  1st.  di  Idraulica. 
R.  Olivetti,  J.  Faganeli,  and  A.  Malej. 
Water  Science  and  Technology  WSTED4,  Vol. 
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18,  No.  9,  p  303-316,  1986.  5  fig,  4  tab,  23  ref. 

Descriptors:  *Eutrophication,  'Water  pollution, 
•Water  pollution  sources,  *Fate  of  pollutants, 
•Path  of  pollutants,  'Pollutant  identification, 
•Coastal  waters,  *Gulf  of  Trieste,  Algal  growth, 
Algae,  Aquatic  environment,  Degradation,  Data 
interpretation,  Data  acquisition,  Monitoring,  Dis- 
solved oxygen,  Chlorophyll,  Oligotrophy,  Bay  of 
Muggia,  Limnology. 

The  OECD  (1982)  definition  of  'eutrophication' 
which  is  'undesirable  degradation  of  the  aquatic 
environment  caused  by  an  excessive  algal  biornass 
resulting  in  a  deterioration  of  water  quality  which 
interferes  with  most  of  the  beneficial  uses  of  water; 
it  is  causing,  in  many  cases,  significant  economic 
losses'  is  used.  To  achieve  an  evaluation  of  the 
relevance  of  this  problem  in  the  Gulf  of  Trieste, 
the  main  results  of  extensive  chemical  and  biologi- 
cal monitoring  carried  out  both  by  the  Yugoslav 
and  Italian  sides  in  the  last  decade  are  briefly 
reviewed.  The  large  amount  of  data  on  dissolved 
oxygen,  transparency,  chlorophyll,  and  on  the  ob- 
noxious occurrence  of  colored  waters,  indicate  that 
the  great  majority  of  the  Gulf  waters  are  not 
affected  by  eutrophication  according  to  the  adopt- 
ed definition;  rather,  the  major  part  of  the  eastern 
(Yugoslav)  waters  appears  to  be  essentially  oligo- 
trophia  Strong  eutrophication,   however,   some- 
times affects  the  inner  part  of  semi-enclosed  bays 
where  large  quantities  of  organic  matter  and  nutri- 
ents are  discharged.  Such  areas,  such  as  the  inner 
part  of  the  Bay  of  Muggia,  are  severely  polluted  in 
many  respects.  A  better  form  of  treatment  and 
disposal  of  sewage  from  Trieste  (which  is  polluting 
the  Bay  of  Muggia)  would  be  advisable,  and  would 
also  achieve  amelioration  of  the  trophic  levels  in 
areas  laying  outside  the  bay.  (Wood-PTT) 
W87-08568 

SEEPAGE     INTO     VARIABLY     SATURATED 
POROUS  MEDIUM, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  Z<j. 

W87-08584 

SCREENING  METHOD  FOR  CONTAMINANT 
PLUME  CONTROL, 

Illinois  State  Water  Survey,  Champaign.  Ground- 
Water  Section. 
J.  M.  Shafer,  and  L.  W.  Vail. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  3,  p  336- 
352,  May  1987.  9  fig,  2  tab,  14  ref. 

Descriptors:  *Path  of  pollutants,  ^Groundwater 
pollution,  'Plumes,  'Pumping  rate,  'Mathematical 
studies,  Algorithms,  Flow,  Pumping,  Groundwat- 
er, Screening,  Estimating. 


In  many  cases,  mitigation  of  the  impact  of  local- 
ized groundwater  contamination  can  be  achieved, 
or  enhanced,  by  using  groundwater  withdrawal 
and/or  injection  to  control  plume  migration.  How- 
ever, for  complicated  flow  domains,  where  multi- 
ple wells  are  required,  the  determination  of  the 
pumping  rates  necessary  to  achieve  a  specific 
plume  manipulation  objective  is  nontnvial.  A  rela- 
tively simple  and  flexible  methodology  is  presented 
for  initial  screening  estimation  of  pumping  rates 
that  will  achieve  plume  manipulation  objectives. 
Plume  manipulation  objectives  are  formulated  as 
unconstrained  nonlinear  minimization  problems 
using  penalty  function  methods.  For  solution,  a 
nonlinear  mathematical  programming  algorithm  is 
loosely  coupled  to  a  finite  difference  simulator  ot 
the  hydraulic  response  of  the  flow  domain  to 
pumping  and  a  numerical  integration  routine  for 
plume  tracking.  (Author's  abstract) 
W87-08592 
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EFFECTS  OF  MICROCOSM  SALINITY  AND 
ORGANIC  SUBSTRATE  CONCENTRATION 
ON  PRODUCTION  OF  VIBRIO  CHOLERAE 
ENTEROTOXIN, 


Maryland  Univ.,  College  Park.  Dept.  of  Microbi- 
ology. 

M.  L.  Tamplin,  and  R.  R.  Colwell. 
Applied  and  Environmental  Microbiology 
A&MIDF,  Vol.  52,  No.  2,  p  297-301,  August .19K. 
3  fia,  2  tab,  18  ref.  WHO  Grant  C6/181/70(A), 
AID  Grant  DPE-5542-G-55-4O6O-O0,  and  PHS 
Grant  R22,  A 1-14242. 

Descriptors:  •Salinity,  'Organic  compounds, 'Sub- 
strates, 'Toxins,  'Vibrio,  'Public  health,  'Bacte- 
rial physiology,  Physiological  ecology,  Bacteria, 
Aquatic  bacteria,  Pathogenic  bacteria,  Seawater, 
Diseases,  Human  diseases,  Chemical  properties, 
Physical  properties,  Biological  properties,  Micro- 
biological studies,  Nutrients. 

The  effects  of  aquatic  processes  on  production  of 
cholera  toxin  by  Vibrio  cholerae  were  studied  with 
seawater  microcosms  using  several  salinity  and 
organic  nutrient  concentrations.  Cholera  toxin  was 
detected  using  a  modified  enzyme-linked  immuno- 
sorbent assay  (ELISA).  At  10  g  of  organic  nutrient 
per  liter  of  seawater,  toxin  production  increased  as 
the  salinity  was  increased.  At  lower  organic  nutri- 
ent concentrataions,  toxin  production  was  marked- 
ly enhanced  when  the  salinity  was  20  and  25%. 
Toxin  concentration  increased  with  salinity  inde- 
pendent of  cell  concentration  and  toxin  stability.  It 
is  concluded  that  physical  and  chemical  parameters 
of  the  aquatic  environment  affect  not  only  the 
physiological  state  of  V.  cholerae,  but  also  its 
potential  pathogenicity.  (Author's  abstract) 
W87-07598 

PHENOTYPIC  AND  GENOTYPIC  ADAPTA- 
TION OF  AEROBIC  HETEROTROPHIC  SEDI- 
MENT BACTERIAL  COMMUNITIES  TO  MER- 
CURY STRESS,  . 

California  Univ.,  Irvine.  Environmental  Analysis 

Div. 

T.  Barkay,  and  B.  H.  Olson. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  52,  No.  2,  p  403-406,  August  1986. 

1  fig,  1  tab,  19  ref. 

Descriptors:  'Limnology,  'Adaptation,  'Aerobic 
bacteria,  'Heterotrophic  bacteria,  'Lake  sedi- 
ments, 'Mercury,  'Physiological  ecology,  'Water 
pollution  effects,  Bacteria,  Sediments,  Lakes 
Heavy  metals,  Contamination,  Microbiological 
studies,  Stress,  Pollutants,  Water  pollution. 

The  effects  of  mercury  contamination  of  Onandaga 
Lake  (NY)  sediments  on  the  phenotypic  and  geno- 
typic  mercury  resistance  of  the  indigenous  hetero- 
trophic aerobic  bacterial  communities  were  investi- 
gated. Strong  positive  correlations  between  mercu- 
ry sediment  concentration  and  the  frequency  of  the 
gene  coding  for  mercury  volatilization  (mer)  (r  - 
0.96)  or  the  phenotypic  mercury  resistance  (r  = 
0.86)  of  the  studied  communities  suggested  that  the 
inheritance  via  selection  or  genetic  exchange  of  the 
mer  gene  had  promoted  bacterial  adaptation  to 
mercury.  Failure  to  detect  the  mer  gene  in  one 
mercury-contaminated  sediment  where  phenotypic 
expression  was  low  suggested  that  other  mecha- 
nisms of  resistance  may  partially  determine  the 
presence  of  mercury-resistant  organisms  in  mercu- 
ry-contaminated sediment  or  that  the  mercury  in 
this  particular  sediment  was  very  chemically  limit- 
ed in  its  availability  to  the  microorganisms.  (Au- 
thor's abstract) 
W87-07602 


Accumulations  of  six  metali  (Cu,  Ni,  Mn,  Al,  Fe, 
and  Ca)  were  analyzed  in  peat  and  water  for  18 
peatlands  east-northeast  of  Falconbridge,  Ontario. 
The  peatlands  had  a  minimum  of  30  cm  accumula- 
tion of  peat,  <  10  micrograms  per  ml  Ca(2  +  )  in 
the  water,  and  were  from  a  variety  of  physiogno- 
mic dominance  types.  Significant  correlations  ex- 
isted between  the  distance  from  smelting  oper- 
ations and  the  concentrations  of  Cu  and  Ni  in  the 
peat  and  water.  Levels  of  Mn,  Fe,  and  Ca  were  not 
related  to  distance.  The  vegetation  was  analyzed 
on  11  of  the  18  peatlands.  With  the  exception  of 
the  two  sites  closest  to  the  smelter,  all  are  low 
shrub  peatlands,  dominated  by  Chamaedaphne  ca- 
lyculata.   Effects   on   the   vegetation   range   from 
severe  within  2  km  of  the  smelter  to  minimal  at  30 
km.  Sphagnum  species  that  normally  dominate  the 
moss  layer  of  the  peatlands  begin  to  appear  at 
approximately   12  km  from  the  smelter  and  are 
found  almost  exclusively  in  the  moat  area.  With 
increasing  distance  and  decreasing  concentrations 
of  Cu  and  Ni,  conditions  gradually  permit  growth 
of  the  oligotrophic  Sphagnum  species.  Beyond  30 
km,  Sphagnum  dominates  all  portions  of  the  peat- 
lands. (Author's  abstract) 
W87-07603 

CONTAMINANT  EFFECTS  ON  FISHERIES. 

Department  of  Fisheries  and  Oceans,  Burlington 
(Ontario).  Great  Lakes  Fisheries  Research  Branch. 
John  Wiley  and  Sons,  New  York,  New  York.  1984. 
333p.  Edited  by  Victor  W.  Cairns,  Peter  V. 
Hodson,  and  Jerome  O.  Nriagu. 

Descriptors:  'Limnology,  'Water  pollution  effects, 
•Fisheries,  'Great  Lakes,  'Fish  population,  Envi- 
ronmental effects,  Stress,  Information  exchange, 
Toxicology,  Fish  physiology,  Lakes. 

There  are  some  data  indicating  that  Great  Lakes 
fish  are  responding  to  chemical  stress.  As  early  as 
1964  biologists  from  New  York  State  reported  that 
DDT  in  lake  trout  eggs  was  affecting  lake  trout 
reproduction.  Since  that  time,  strong  circumstan- 
tial evidence  has  implicated  chemical  contaminants 
with  fish  and  herring  gull  reproductive  failures, 
physiological  dysfunction,  and  epizootics  of  benign 
and  malignant  rumors  in  some  fish  species.  Cause 
and  effect  relationships  are  difficult  to  establish  in 
wild  populations  and  many  of  the  stress  responses, 
particularly    at    the    population    and    community 
levels,  are  common  to  both  chemical  and  nonche- 
mical  stressors.  The  absence  of  hard  data  describ- 
ing the  effects  of  contaminants  on  Great  Lakes  fish 
reflects  the  current  state  of  knowledge.  The  Great 
Lakes  Fishery  Commission  recognized  this  prob- 
lem and  hosted  a  workshop  to  discuss  suitable 
methods  for  assessing  the  effects  of  contaminants 
on  wild  fish  populations.  Toxicologists  and  fisher- 
ies biologists  from  Canada  and  the  United  State! 
were  invited  to  present  their  own  work  and  recom 
mend  promising  avenues  of  research.  Some  of  theu 
presentations  and  suggestions  have  been  incorpo- 
rated into  this  book.  The  first  two  chapters  provid. 
background  to  Great  Lakes  chemical  and  fisherifc 
problems  and  introduce  the  basic  concepts  of  epi 
Semiology.  These  are  followed  by  descriptions  o 
histological,    biochemical    and    physiological    re 
sponses  to  chemical  exposure.  The  final  chapter 
discuss  the  utility  of  population  and  commumf 
indicators  of  chemical  and  natural  stressors.  (Se 
also  W87-07632  thru  W87-07651)  (Lantz-PTT) 
W87-07631 


EFFECT  OF  SMELTING  OPERATIONS  ON 
PEATLANDS  NEAR  SUDBURY,  ONTARIO, 
CANADA, 

Alberta  Univ.,  Edmonton.  Dept.  of  Botany. 

L.  D.  Gignac,  and  P.  J.  Beckett. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  64 

No.  6,  p  1138-1147,  June  1986.  21  fig,  7  tab,  38  ref. 

Descriptors:  'Smelting,  'Water  pollution  effects, 
•Ontario  *Peat  bogs,  'Heavy  metals,  'Ecological 
effects,  Metallurgy,  Bogs,  Mineral  industry, 
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cium, Metals,  Accumulation,  Vegetation,  Vegeta- 
tion effects,  Environmental  effects,  Shrubs, 
Mosses,  Distribution  patterns,  Growth. 


GREAT  LAKES  FISHERIES  AND  ENVIRO> 
MENTAL  ISSUES, 

Department  of  Fisheries  and  Oceans,  Owen  Sour. 
(Ontario).  Great  Lakes  Fisheries  Research  Brand 
M.  G.  Johnson.  .. 

IN:  Contaminant  Effects  on  Fisheries,  John  WU« 
and  Sons,  New  York,  New  York,  1984.  p.  1-7,  1, 
ref. 

Descriptors:  'Limnology,  'Water  pollution  effect 
•Great  Lakes,  *Fisheries,  •Research  priorities,  B 
vironmental  effects,  Toxicity,  Water  qua  it 
Heavy  metals,  Organic  compounds,  IndustrK 
wastes,  Fish,  Ecosystems,  Lakes. 

The  Great  Lakes  ecosystem  is  home  to  37  milli' 
people,  33%  of  the  population  of  Canada  and  14 
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of  the  population  of  the  United  States;  5%  of  the 
land  area  is  urban.  The  population  is  expected  to 
rise  to  60  million  people  by  2020.  Industrial  and 
municipal  growth  is  projected  to  rise  accordingly, 
mostly  centered  on  the  largest  urban  areas  -  the 
south  end  of  Lake  Michigan,  western  Lake  Erie 
and  Lake  St.  Clair  from  Sarnia  to  Cleveland,  and 
western  Lake  Ontario  from  the  Niagara  Frontier 
to  Oshawa.  The  Great  Lakes  Water  Quality  Board 
Annual  Report  for  1977  listed  825  major  municipal 
and  industrial  wastewater  dischargers  in  the  basin. 
There  are  approximately  4000  liquid  and  solid 
waste  disposal  sites.  The  Water  Quality  Board,  in 
1978,  listed  381  organic  and  heavy  metal  contami- 
nants that  have  been  identified  as  present  in  the 
Great  Lakes,  and  38  additional  contaminants  were 
identified  in  1979.  At  present,  there  are  89  thermal 
electric  generating  stations,  rated  at  54,000  MW, 
that  use  water  directly  from  the  Great  lakes,  equiv- 
alent to  about  one-third  of  the  flow  of  the  St. 
Lawrence  River.  Seventeen  new  plants  with  a 
combined  capacity  of  31,000  MW  are  planned.  The 
Great  Lakes  Fishery  Commission's  interest  in  toxic 
substances  and  other  environmental  issues  has  ma- 
tured over  the  last  10  years,  and  it  continues  to 
strengthen.  The  following  five  points  attempt  to 
capture  research  needs  most  frequently  cites  by 
experts:  (1)  Agencies  responsible  for  fisheries  man- 
agement must  pursue  a  strategy  of  'ecosystem  epi- 
demiology' based  on  clinical  fish  health  and  im- 
proved methods  of  fish  stock  and  forage  base 
assessment;  (2)  contaminants  research  is  reactive 
by  nature,  responding  to  issues  on  a  crisis  basis;  (3) 
research  is  needed  to  develop  protocols  for  inte- 
grating laboratory  and  field  studies  and  to  establish 
correlations  between  adverse  effects  in  the  labora- 
tory and  adverse  effects  in  this  field;  (4)  more 
research  is  needed  to  identify  chemical  fate  and 
construct  mass  balances  of  contaminants  in  the 
Great  Lakes  ecosystem;  and  (5)  more  research  is 
needed  describing  the  effects  of  contaminants  on 
Great  Lakes  invertebrates,  particularly  zooplank- 
ton  which  are  more  diverse,  easier  to  test  and  in 
many  cases  more  sensitive  than  fish  to  environmen- 
tal  contaminants.  (See  also  W87-07631)  (Lantz- 
PTT) 
W87-07632 


EPIDEMIOLOGY  OF  DISEASES  IN  WILD 
FISH  POPULATIONS, 

Idaho  Univ.,  Moscow.  Dept.  of  Fish  and  Wildlife 

Resources. 

G.  W.  Klontz. 

IN:  Contaminant  Effects  on  Fisheries,  John  Wiley 

and  Sons,  New  York,  New  York,  1984.  p.  9-18,  23 

ref. 

Descriptors:  *Fish  populations,  'Water  pollution 
effects,  'Epidemiology,  'Fisheries,  Fish  diseases, 
Fish  physiology,  Environmental  effects,  Fish  man- 
agement. 

Episodes  of  infectious  and  noninfectious  disease  in 
populations  of  fish  are  an  inescapable  factor  in 
fishery  resource  management.  Population  struc- 
tures ebb  and  flow  under  their  influence.  It  will 
only  be  through  increased  awareness  of  the  causal 
factors  and  their  interactions  among  themselves 
and  with  susceptible  hosts  that  resource  managers 
may  set  attainable  goals  for  population  health.  To 
have  free-living  populations  of  animals  -  fish,  mam- 
mals, birds,  or  whatever  -  free  of  disease  is  a  nice 
dream  but  certainly  an  unrealistic  goal  at  this  point 
in  time.  Far  too  little  is  known  about  disease  per  se. 
In  the  case  of  fish,  for  them  to  be  free  of  disease  is 
questionable  because  of  their  innate  irrevocable 
orientation  to  their  environment.  Thus,  if  the  envi- 
ronment changes  physically,  chemically,  or  bio- 
logically, changes  are  induced  in  the  fish.  These 
changes  are  detectable  in  many  cases  and  often 
lead  to  the  disease  state  if  the  fish  is  unable  to  adapt 
to  the  change.  Application  of  the  principles  and 
techniques  of  the  art  and  science  of  epidemiology 
enable  the  biomedical  researcher  to  detect  these 
changes,  evaluate  their  effects  under  controlled 
conditions,  and  then,  in  concert  with  resource 
managers,  test  the  laboratory  findings  under  field 
conditions.  The  major  limiting  factor  in  this  entire 
process  is  unimaginative  thinking.  Breakthroughs 
ui  problem  solving  occur  out  of  the  interactions  of 
dedicated,  imaginative  groups  comprised  of  many 
related  disciplines.  The  fishery  resource  manage- 


ment discipline  has  for  years  tried  to  ignore  the 
scientific  potential  of  nonfishery  scientists  from  the 
fields  of  physiology,  pharmacology,  biochemistry, 
and  medicine.  This  era  is  coming  to  a  close  as 
evidenced  by  the  discipline  composition  of  the 
group  involved  in  preparing  this  report.  (See  also 
W87-07631)  (Lantz-PTT) 
W87-07633 


USE  OF  HISTOPATHOLOGY  IN  AQUATIC 
TOXICOLOGY:  A  CRITIQUE, 

Wyoming  Univ.,  Laramie.  Fish  Physiology  and 

Toxicology  Lab. 

R.  D.  Johnson,  and  H.  L.  Bergman. 

IN:  Contaminant  Effects  on  Fisheries,  John  Wiley 

and  Sons,  New  York,  New  York,  1984.  p.  19-36,  1 

tab,     23     ref,     EPA     Cooperative     agreement 
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Descriptors:  'Water  pollution  effects,  'Histopatho- 
logy,  'Toxicity,  Aquatic  environment,  Field  tests, 
Ecological  effects,  Environmental  effects,  Moni- 
toring. 

Discussed  is  the  application  of  histopathology  in 
both  laboratory-  and  field-oriented  aquatic  toxicol- 
ogy studies.  The  major  objectives  of  aquatic  toxi- 
cology studies  in  the  laboratory  are  to  identify 
mechanisms  of  toxicity  and  to  predict  'safe'  con- 
taminant concentrations  in  the  environment.  Iden- 
tified are  two  common  problems  in  laboratory 
approaches  as  applied  by  many  investigators  to 
either  mechanistic  or  predictive  toxicology  prob- 
lems. First,  many  studies  use  contaminant  problems 
in  the  aquatic  environment.  Second,  too  few  stud- 
ies correlate  structural  pathologies  with  other  con- 
taminant effects,  such  as  functional  responses  that 
establish  toxic  mechanisms,  or  accepted  predictors 
of  population-level  responses  that  establish  ecolog- 
ical significance.  Potential  applications  of  histo- 
pathology to  aquatic  contaminant  problems  in  the 
field  can  also  be  divided  into  two  categories, 
where  the  objective  is  to  identify  the  cause  of 
observed  adverse  population  effects,  and  monitor- 
ing, where  the  objective  is  to  warn  of  impending 
contaminant-caused  environmental  degradation. 
Studies  that  have  been  performed  or  contemplated 
all  face  of  a  set  of  problems:  (1)  to  establish  cause- 
effect  relationships,  contaminant  levels,  structural 
pathologies,  and  population  health  must  be  evalu- 
ated in  the  field  simultaneously;  (2)  immense 
sample  sizes  are  required  for  adequate  statistical 
designs  in  many  field  studies,  especially  for  effec- 
tive population  stock  assessment  or  for  detection  of 
secondary  contaminant  effects  such  as  disease  inci- 
dence; (3)  without  knowing  what  to  look  for, 
histopathologists  cannot  effectively  address  field 
problems.  Haphazard  'fishing  expeditions'  in 
search  of  histological  lesions  are  simply  inad- 
equate. Laboratory  studies  should  provide  the  basis 
for  testable  hypotheses  about  specific  structural 
lesions  expected  in  organisms  from  the  field;  and 
(4)  parameters  must  be  chosen  that  can  be  readily 
studied  in  the  laboratory.  (See  also  W87-07631) 
(Lantz-PTT) 
W87-07634 


BIOCHEMICAL  INDICATORS  OF  STRESS  IN 
FISHES:  AN  OVERVIEW, 

National   Marine   Fisheries  Service,   Ann  Arbor, 

MI.  Great  Lakes  Fishery  Lab. 
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IN:  Contaminant  Effects  on  Fisheries,  John  Wiley 
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fig,  2  tab,  32  ref. 

Descriptors:  'Water  pollution  effects,  'Bioindica- 
tors,  'Enzymes,  'Fisheries,  'Stress,  'Fish  physiol- 
ogy, Acetylcholinesterase,  Delta-amino  levulinic 
acid  dehydratase,  Adenosine  triphosphatase,  Leu- 
cine aminonaphthylamidase,  Fish  growth,  Elec- 
trodes. 

During  the  past  two  decades,  water  quality  biolo- 
gists have  been  searching  for  sensitive  indicators  of 
sublethal  effects  of  contaminants  on  fish  in  an 
attempt  to  understand  the  mode  of  action  of  toxi- 
cants and  to  develop  a  basis  for  corrective  action 
in  cleaning  up  water  bodies  before  the  health  of 
aquatic  populations  is  seriously  threatened.  En- 
zymes are  attractive  as  indicators  because  they  are 
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more  easily  quantified  than  are  other  indicators, 
such  as  changes  in  behavior.  Useful  precedents 
have  been  set  in  clinical  medicine  in  the  successful 
diagnosis  of  disease  and  evaluation  of  exposure  to 
industrial  chemicals  or  drugs  by  analyses  of  such 
variables  as  enzymes,  blood  chemistry,  and  liver 
function.  In  the  fishery  field,  however,  enzyme 
research  is  in  its  infancy:  only  two  fish  enzymes 
have  yet  been  proven  to  be  useful  indicators  of 
toxic  effects  of  specific  contaminants  or  classes  of 
contaminants.  The  first  of  these  enzymes  is  acetyl- 
cholinesterase, which  modulates  the  amounts  of 
the  neurotransmitter  acetylcholine  in  the  nervous 
system.  The  mode  of  action  of  malathion,  parath- 
ion,  and  other  widely  use  organophosphate  insecti- 
cides is  inhibition  of  this  enzyme.  Measurement  of 
acetylcholinesterase  in  the  brains  of  distressed  fish 
collected  in  the  field  has  been  successfully  used  to 
diagnose  organophosphate  poisoning  of  fish  in  the 
natural  waters.  The  second  indicator  enzyme  is 
delta-amino  levulinic  acid  dehydratase  (ALA-D), 
which  is  in  the  pathway  of  heme  synthesis.  Fish 
exposed  chronically  to  lead  suffer  from  anemia, 
which  is  probably  a  result  of  the  disturbance  of 
hemoglobin  synthesis  by  the  blocking  effect  of  lead 
on  ALA-D.  Other  enzymes  discussed  here  are 
adenosine  triphosphatase,  leucine  aminonaphthyla- 
midase and  mixed  function  oxidase  enzymes.  Other 
indicators  of  contaminant  effects  such  as:  instanta- 
neous growth,  bioselective  membrane  electrode 
probe,  reproductive  hormones  and  bone  composi- 
tion are  also  presented.  (See  also  W87-07631) 
(Lantz-PTT) 
W87-07635 


HEPATIC  MIXED  FUNCTION  OXIDASE 
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Current  interest  in  mixed  function  oxidase  (MFO) 
enzymes  as  environmental  monitoring  tool  derives 
from  basic  research  into  detoxification  mechanisms 
begun  in  the  late  1950's.  MFO's  have  been  found  to 
be  present  with  relatively  low  activity  in  normal 
animals,  where  their  role  seemed  to  be  to  degrade 
endogenous  lipophilic  substrates  such  as  steroid 
hormones;  however,  if  the  organism  is  stressed  by 
exposure  to  various  foreign  compounds,  among 
which  were  environmental  contaminants  such  as 
the  insecticide  DDT,  the  polychlorintaed  biphen- 
yls (PCBs),  or  polynuclear  aromatic  hydrocarbons 
(PAHs),  MFO  activity  increases  dramatically,  ap- 
parently to  enhance  the  degradation  and  clearance 
of  the  offending  compounds.  A  few  reports  have 
described  MFO  activity  and  induction  in  aquatic 
invertebrates,  but  in  general  activity  and  inducibi- 
lity  appear  limited,  and  activity  is  reported  in 
tissues  or  organs  that  are  relatively  difficult  to 
obtain.  Most  studies  of  the  potential  of  MFO  meas- 
urements as  a  monitoring  tool  have  therefore  cen- 
tered on  fish  liver,  which  is  easier  and  more  re- 
warding to  investigate.  Several  indices  of  MFO 
activity  and  induction  have  been  studied.  Many  of 
the  classic  indices  of  MFO  activity  or  induction 
that  have  been  well-established  in  mammals  either 
are  not  well-characterized  in  fish,  or  are  not  par- 
ticularly responsive  to  inducers.  In  fish,  prolifera- 
tion of  the  smooth  endoplasmic  reticulum,  and  the 
accompanying  increase  in  microsomal  protein  may 
not  be  clearly  associated  with  induction; 
cytochrome(s)  P-450  are  not  as  well  characterized 
as  those  in  mammals,  except  in  a  few  instances;  and 
MFO  activity  is  usually  relatively  low  so  that 
classic  enzymatic  reactions,  such  as  aniline  hydrox- 
ylation,  proceed  at  rates  close  to  their  detection 
limit.  Most  studies  of  MFO  induction  in  fish  there- 
fore tend  to  emphasize  enzymatic  indices,  and 
focus  on  enzymatic  reactions  whose  products  can 
be  detected  at  very  low  levels  -  hence  the  choice 
of  fluorometric  and  electron  capture-gas  chroma- 
tographic methods,  rather  than  colorimetric  assays. 
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Group  5C— Effects  Of  Pollution 

In  the  laboratory,  MFO  induction  may  represent  a 
quantitative  response  to  graded  levels  of  contami- 
nants; too  little  is  known  about  its  biochemical 
basis  of  subtle  effects  of  specific  organic  contami- 
nants. (See  also  W87-07631)  (Lantz-PTT) 
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Fish  from  a  variety  of  sources  ranging  from  labora- 
tory experiments  to  field  capture  have  been  exam- 
ined for  serum  biochemical  components.  In  cases 
where  some  type  of  toxic  chemical  or  disease 
stressor  was  known  to  be  acting  on  the  fish,  the 
biochemical  measurements  consistently  separated 
exposed  fish  from  others  not  experiencing  the 
known  stressor.  It  has  been  assumed  that  the  many 
unknown  stressors  acting  on  experimental  groups 
(crowding,  handling,  parasites,  undiagnosed  dis- 
ease, etc.)  have  been  acting  on  both  experimental 
and  control  groups,  and  so  should  not  obscure 
treatment  effects.  If  the  nature  of  the  applied  stres- 
sor is  known,  then  biochemical  responses  can  sug- 
gest possible  modes  of  toxic  action;  however,  if  the 
applied  stressor  is  unknown,  then  the  biochemical 
analyses  are  unlikely  to  allow  its  unequivocal  iden- 
tification. The  use  of  biochemical  methods  offers 
promise  in  three  areas,  namely  detection  of  states 
of  stress,  suggestion  of  modes  of  action,  and  tenta- 
tively as  tools  to  explain  the  metabolic  basis  for 
conventional  fishery  statistics  like  growth.  A  great 
deal  of  further  work  will  be  needed  to  derive  the 
statistical  and  mechanistic  relationships  linking  bio- 
chemical characteristics  with  exposures  to  specific 
groups  of  chemicals  or  to  population  characteris- 
tics, but  the  potential  seems  clearly  established. 
These  procedures  could  be  applied  as  readily  to 
Great  Lakes  populations  as  to  those  reported  here, 
and  could  provide  a  basis  for  agreement  on  the 
presence  or  absence  of  states  of  stress,  as  well  as 
providing  clues  to  explain  more  conventional  fish- 
ery production  statistics.  (See  also  W87-07631) 
(Lantz-PTT) 
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Blood  lead  levels  provide  a  direct  measure  of  the 
dose  accumulated  by  fish,  and  hence  a  reliable 
measure  of  their  lead  exposure.  They  are  also 
strongly  linked  to  the  severity  of  lead  neurotoxi- 
city and  hence  indicate  lead  effects.  The  problems 
with  blood  lead  monitoring  are  those  of  expense, 
complexity,  and  sensitivity  to  sample  contamina- 
tion. Measurements  of  the  inhibition  of  erythrocyte 
ALA-D  activity  of  fish  are  inexpensive,  technical- 
ly simple,  rapid,  and  specific  for  lead.  The  extent 
of  inhibition  is  strongly  linked  to  inorganic  lead 
exposure  and  to  the  neurotoxic  effects  of  lead. 
There  are  three  problems  with  the  measurement  of 
ALA-D  activity.  First,  the  enzyme  is  inhibited  by 
blood  lead,  which  in  turn  varies  with  lead  expo- 
sure; hence  ALA-D  activity  is  an  indirect,  or  sec- 
ondary, indicator  of  lead  exposure.  Second,  ALA- 
D  activity  is  inhibited  only  slightly  by  alkyllead 
compounds;  therefore  activity  will  not  reflect  ex- 
posure to  these  compounds.  Third,  monitoring  of 
ALA-D  activity  of  feral  fish  has  proven  only  par- 
tially successful  because:  (1)  it  is  necessary  to  de- 


scribe the  optimum  conditions  for  assaying  activity 
in  each  species  examined;  (2)  migration  of  fish 
confounds  clear-cut  comparisons  between  contami- 
nated and  uncontaminated  sites;  (3)  contamination 
by  inorganic  lead  is  rarely  severe  enough  to  pro- 
vide a  good  test  of  the  ALA-D  method.  Neverthe- 
less, field  trials  are  promising  and  further  research 
is  warranted  to  realize  the  advantages  of  this  tech- 
nique. Other  possible  indicators  of  lead  exposure 
are  assays  of  blood  porphyrins.  While  these  meth- 
ods are  suitable  in  human  toxicology,  studies  have 
been  unable  to  find  high  porphyrin  levels  in  the 
blood  of  control  or  lead-exposed  rainbow  trout. 
Therefore,  the  effect  of  lead  on  hemoglobin  metab- 
olism in  fish  may  differ  from  that  in  humans.  (See 
W87-07631)  (Lantz-PTT) 
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The  purpose  of  this  paper  is  to  provide  a  review  of 
research  on  the  ability  of  fish  to  acclimate  to  heavy 
metals,  on  metallothionein  (MTN)  in  fish,  and  on 
attempts  to  correlate  these  two  aspects.  Tables  are 
used  to  summarize  information  in  a  concise 
manner.  Humanity's  activities  release  massive 
amounts  of  heavy  metals  into  the  environment. 
Global  anthropogenic  emissions  of  cadmium, 
copper,  lead,  nickel,  and  zinc  into  the  atmosphere 
to  date  have  been  estimated  to  be  0.32  times  10  to 
the  9th  kg,  2.2  times  10  to  the  9th  kg,  20  times  10 
to  the  9th  kg,  1.0  times  10  to  the  9th  kg,  respective- 
ly. Anthropogenic  emissions  of  mercury,  which 
mostly  arise  from  mineral  processing  and  fossil  fuel 
combustion,  are  estimated  to  be  1  times  10  to  the 
7th  kg/yr.  Release  of  these  metals  into  the  atmos- 
phere during  the  past  several  decades  has  resulted 
in  gradual  contamination  of  aquatic  ecosystems. 
Additional  research  is  required  to  resolve  issues  in 
the  areas  of  acclimation  and  MTN  in  fish.  There  is 
also  need  to  determine  biological  cost,  such  as 
reduced  growth,  of  producing  metal  acclimation; 
to  understand  the  importance  of  other  biochemical 
mechanisms,  such  as  selenoproteins  and  glutathi- 
one; and  to  establish  the  relevance  of  MTN  and 
these  other  molecules  in  producing  metal-resistant 
fish  populations  capable  of  surviving  in  contami- 
nated natural  ecosystems.  To  clarify  the  role  of 
MTN  in  acclimation  to  heavy  metals  by  fish,  stud- 
ies designed  to  correlate  rates  of  acclimation  devel- 
opment and  decline  with  rates  of  MTN  synthesis 
and  catabolism,  respectively,  are  required.  (See 
also  W87-07631)  (Lantz-PTT) 
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Environmental  stress  is  an  escapable  aspect  of  life 
in  the  aquatic  environment.  Tolerance  to  environ- 
mental change  depends,  at  least  in  part,  on  the 
individual  fish's  ability  to  regulate  stabilizing  proc- 
esses that  will  effect  the  required  physiological  or 
behavioral  adaptation.  An  understanding  of  the 
stress  response,  and  the  environmental  alterations 
to  which  fishes  can  adapt  through  this  response,  is 
important  to  a  definition  of  the  limits  of  change  in 
the  aquatic  environment  that  can  be  tolerated.  Al- 
though most  species  can  tolerate  relatively  severe 
stress  for  limited  periods  because  of  their  homeo- 
static  capabilities,  these  should  not  be  used  as  an 
excuse  for  allowing  marginal  conditions  to  occur 
in  the  aquatic  environment.  Instead,  these  capabili- 
ties should  be  used  to  set  priorities  and  limits  for 
species-habitat  relationships  so  that  environmental 
alterations  can  be  correctly  evaluated  in  terms  of 
their  biological  costs  or  benefits.  This  chapter  dis- 
cusses concepts  and  methods  for  developing  the 
improved  species-habitat  data  base  required  to  cor- 
rectly evaluate  the  tolerance  limits  of  fish  and  fish 
populations  to  single  and  multiple  environmental 
stress  factors.  (See  also  W87-07631)  (Lantz-PTT) 
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It  is  difficult  to  determine  the  chronic  effects  of 
sublethal  quantities  of  chemical  contaminants  on  an 
organism,  yet  these  trace  quantities  are  capable  of 
eliminating  a  species  as  effectively  as  a  single  lethal 
dose.  It  is  only  necessary  that  a  contaminant  cause 
the  reproductive  capacity  of  a  species  to  be  low- 
ered below  maintenance  levels  or  affect  a  species 
adversely  so  its  members  cannot  successfully  com- 
pete with  other  organisms  in  its  environment. 
Early  reports  of  the  adverse  effects  of  contami- 
nants on  steroidogenesis  in  vivo  and  in  vitro  in  fish 
and  marine  mammals,  have  stimulated  research  on 
steroid  hormone  metabolism  in  fish  in  search  of 
sensitive  indicators  of  sublethal  effects  of  pollut- 
ants. The  steroid  hormones  present  in  fish  and  their 
metabolic  pathways  are  well  known.  Changes  in 
steroid  hormone  metabolism  can  give  some  insight 
into  physiological  changes  in  fish;  in  the  case  of 
mineralocorticosteroids,  osmoregulation;  in  the 
case  of  androgens  and  estrogens,  reproduction;  and 
in  the  case  of  adrenocorticosteroids,  stress.  These 
changes  in  hormone  metabolism  in  fish  may  be 
useful  as  an  early  warning  of  a  problem  caused  by 
contaminants.  This  paper  presents  some  examples 
of  studies  in  the  laboratory  on  the  effects  of  trace 
quantitites  of  chemical  contaminants  administered 
in  vivo  and  in  vitro  on  steroid  hormone  metabo- 
lism in  fish  and  in  a  marine  mammal,  the  seal.  (See 
also  W87-07631)  (Lantz-PTT) 
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Endocrine  stress  response  can  be  used  to  detect 
and  quantify  the  acute  and  chronic  effects  of  water 
pollutants  on  fish.  The  classical  stress  response 
described  in  mammals  is  essentially  an  endocrine 
response  to  external  or  internal  stressors.  The  re- 
sponse to  stress  in  the  teleost  is  patterned  along  the 
same  lines.  It  is  centered  around  two  endocrine 
systems,  the  chromaffin  tissue,  the  homologue  of 
the  mammalian  adrenal  medulla,  which  produces 
catecholamines,  and  the  interrenal  tissue,  the  hom- 
ologue of  the  mammalian  adrenal  cortex,  which 
produces  corticosteroid  hormones.  The  increase  in 
the  concentration  of  these  two  classes  of  hormones 
has  been  referred  to  as  the  primary  stress  response. 
This  endocrine  activity  in  turn  triggers  a  number 
of  changes  in  biochemical  and  physiological  pa- 
rameters termed  secondary  responses.  The  deter- 
mination of  plasma  catecholamine  concentration 
provides  a  potential  technique  for  assessment  of 
the  primary  stress  response  to  pollutants;  however, 
the  scope  of  this  paper  is  restricted  to  a  discussion 
of  the  use  of  the  other  primary  stress  parameter, 
namely  the  interrenal  response,  for  evaluating  the 
effect  of  pollutants  on  fish.  Results  obtained  to  date 
using  the  Hypothalamus-pituitary-interrenal  axis  to 
assess  the  response  of  fish  to  pollutants  suggest  two 
avenues  of  approach  for  the  utilization  of  this 
technique.  First  of  all,  both  plasma  Cortisol  con- 
centration and  interrenal  nuclear  diameter  can  be 
used  under  controlled  laboratory  conditions  to 
assess  whether  or  not  individual  xenobiotics  or 
camplex  mixtures  of  pollutants  induce  an  endo- 
crine stress  response  over  a  range  of  concentra- 
tions. Secondly,  the  measurement  of  interrenal  nu- 
clear diameter  hsa  potential  as  a  field  technique  for 
assessment  of  stress  in  teleosts.  This  cytological 
response  is  particularly  suited  to  field  studies  be- 
cause it  is  not  immediately  influenced  by  the  proc- 
ess of  fish  capture  and  sampling.  The  use  of  plasma 
Cortisol  concentration  in  the  field  may  be  possible 
in  those  situations  where  wild  fish  can  be  rapidly 
sampled  or  where  test  fish  can  be  carefully  ex- 
posed in  live  holding  cages.  The  essential  element 
here  is  the  need  for  adequate  controls  held  under 
similar  conditions  in  nonpolluted  water.  (See  also 
W87-07631)  (Lantz-PTT) 
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The  aquatic  environment  is  one  of  the  ultimate 
recipients  of  pollution.  Through  bioconcentration 
and  bioaccumulation,  aquatic  biota  are  often  sub- 
ject to  the  same  or  higher  levels  of  chemical  pol- 
lutants as  humans.  Therefore,  tumor  frequencies  in 
aquatic  organisms  may  be  sensitive  indicators  of 
what  the  future  holds  for  humanity.  Extensive  field 
epizootiological  studies  of  tumor  frequencies  in 
fishes  inhabiting  polluted  and  nonpolluted  waters 
of  the  Great  Lakes  (Superior,  Michigan,  Huron, 
Erie,  and  Ontario).  Epizootics  of  neoplasia  that 
appear  to  have  an  environmental  etiology  were 
detected  in  a  variety  of  species.  The  ability  of 
aquatic  organisms  to  bioaccumulate  environmental 
xenobiotics  is  well  established.  Bioconcentration 
has  led  to  surveillance  programs  using  indicator 
species  to  accurately  monitor  chemical  changes  in 
the  environment  and  to  identify  point-sources  of 
pollutants.  This  surveillance  has  also  identified 
dangerously  contaminated  fish  species  that  has  led 
to  legislation  controlling  their  consumption.  Fur- 
ther discussion   highlights:   aquatic   organisms   as 


laboratory  test  animals,  new  animal  models,  and 
the  need  for  environmental  monitoring.  (See  also 
W87-07631)  (Lantz-PTT) 
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The  need  to  identify  the  relative  effect  of  multiple 
disturbances  on  a  fishery  is  pressing.  In  the  Great 
Lakes  evidence  of  changing  community  structure 
has  been  seen  associated  with  exploitation,  habitat 
alteration,  and  species  introduction.  The  problem  is 
to  quantify  the  relative  impact  of  each  individual 
and  combined  stress  on  fish  populations  and  com- 
munities. Observations  of  Great  Lakes  populations 
provide  only  a  limited  number  of  the  replications 
necessary  to  draw  relationships.  However,  the  re- 
sponses of  the  same  species  of  fishes  in  smaller 
lakes  is  observed,  with  different  stressors,  some 
distinct  population  responses  emerge.  In  an  effort 
to  improve  diagnostic  capabilities,  the  response  of 
fish  populations  to  a  variety  of  stimuli  is  classified. 
This  grouping  of  responses  should  help  define  the 
current  status  of  a  fishery  as  a  reference.  Once 
defined,  any  unusual  departure  may  suggest  the 
origin  of  the  stressor.  The  classification  of  popula- 
tion responses  is  the  primary  objective  of  this 
paper.  An  additional  objective  is  to  discuss  ap- 
proaches to  restructuring  fish  populations  and 
communities  to  meet  societal  needs.  (See  also  W87- 
07631)  (Lantz-PTT) 
W87-07647 


MODELING  APPROACHES  FOR  ASSESSING 
THE  EFFECTS  OF  STRESS  ON  FISH  POPULA- 
TIONS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

D.  S.  Vaughan,  R.  M.  Yoshiyama,  J.  E.  Breck,  and 
D.  L.  DeAngelis. 

IN:  Contaminant  Effects  on  Fisheries,  John  Wiley 
and  Sons,  New  York,  New  York,  1984.  p.  259-278, 
6  fig,  1  tab,  40  ref,  DOI  Contract  14-16-0009-80- 
1039,  DOI  Interagency  agreement  DOE  40-1107- 
80. 

Descriptors:  *Model  studies,  *Water  pollution  ef- 
fects, *Stress,  *Fish  populations,  Environmental 
effects,  Mathematical  models,  Fish,  Mathematical 
studies. 

The  cumulative  effects  of  multiple  stresses  on  fish 
populations  may  cause  the  collapse  of  a  population, 
even  though  the  effects  of  a  single  stress  may  be 
insignificant.  Several  population  modeling  ap- 
proaches are  reviewed  and  compared  for  their 
usefulness  in  quantifying  the  aggregate  effect  of 
multiple  sources  of  stress  on  populations.  Specifi- 
cally, ways  are  investigated  to  insert  the  effects  of 
stress  (multiple  or  otherwise)  into  five  major  mod- 
eling approaches:  (1)  surplus  production  models, 

(2)  yield  or  yield-per-recruit  models,  (3)  stock- 
recruitment  models,  (4)  Leslie  matrix  models,  and 
(5)  bioenergetics  models.  For  each  modeling  ap- 
proach, the  kinds  of  data  required  to  implement  the 
basic  model  and  ways  that  the  effects  of  stress 
might  be  incorporated  into  the  model  structure  are 
described.  The  assumptions,  advantages,  and  use- 
fulness of  the  various  modeling  approaches  are 
compared.  The  usefulness  of  a  particular  modeling 
approach  for  assessing  the  effects  of  stress  on  fish 
populations  is  determined  by:  (1)  the  applicability 
and  suitability  of  the  model  relative  to  the  level  of 
resolution  desired  and  the  level  of  effort  (time, 
money,  staff)  available  for  the  assessment,  (2)  the 
data  available  for  developing  the  basic  model,  and 

(3)  the  data  available  for  assessing  the  effects  of  a 
stress  on  the  basic  population  processes.  Simpler, 
less  data-intensive  models  are  useful  for  screening  a 
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large  number  of  fish  populations  that  may  be  at 
risk.  Additional  research  can  then  be  directed 
toward  implementing  more  complex,  data-inten- 
sive models  for  the  reduced  number  of  fish  popula- 
tions that  are  considered  to  be  at  risk.  These  mod- 
eling approaches  should  be  used  for  making  rela- 
tive comparisons  of  stressed  to  unstressed  fish  pop- 
ulations rather  than  for  attempting  to  attain  the 
unrealistic  goal  of  precisely  predicting  absolute 
population  levels.  (See  also  W87-07631)  (Lantz- 
PTT) 
W87-07648 


MEASURING    THE    HEALTH    OF    AQUATIC 
ECOSYSTEMS, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Marine  Ecology  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-07649 


STATE  OF  ECOSYSTEM  MEDICINE, 

Statistics  Canada,  Ottawa  (Ontario). 

For   primary   bibliographic   entry   see   Field    5G. 

W87-07651 


RESOURCE  IMPACT  EVALUATION  OF  IN- 
SITU  URANIUM  GROUNDWATER  RESTORA- 
TION, 

Texas  Univ.   at  Austin.   Center  for  Research  in 

Water  Resources. 

For  primary   bibliographic   entry   see   Field   5G. 

W87-07659 


PRELIMINARY  OBSERVATIONS  ON  USE  OF 

ETHANOL  DISTILLER'S  BY-PRODUCTS  FOR 

POLYCULTURE   OF   FRESHWATER   PRAWN 

(MACROBRACHIUM     ROSENBERGII)     AND 

GOLDEN  SHINER  (NOTEMIGONUS  CRYSO- 

LEUCAS), 

Southern  Illinois  Univ.   at  Carbondale.   Fisheries 

Research  Lab. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-07661 


ANNUAL  REPORT,  1984. 

Interagency   Task   Force  on   Acid   Precipitation, 

Washington,  DC. 

For  primary  bibliographic  entry  see  Field  2B. 

W87-07728 


WASTES  IN  THE  OCEAN,  VOLUME  6:  NEAR- 
SHORE  WASTE  DISPOSAL. 

For  primary  bibliographic  entry  see  Field  5E. 
W87-07729 


IMPACT   OF   WASTE    DISPOSAL   IN   NEAR- 
SHORE  ENVIRONMENTS, 

Woods    Hole    Oceanographic    Institution,    MA. 

Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-07730 


BIOAVAILABILITY  AND  EFFECTS  OF 
HEAVY  METALS  IN  MARINE  DEPOSITS, 

Marine  Biological  Association  of  the  United  King- 
dom, Plymouth  (England). 
G.  W.  Bryan. 

IN:  Wastes  in  the  Ocean,  Volume  6:  Nearshore 
Waste  Disposal,  John  Wiley  and  Sons,  New  York, 
New  York.  1985.  p  41-79,  4  fig,  3  tab,  140  ref.  U.K. 
Department  of  the  Environment  Contract  DGR 
480/51. 

Descriptors:  *Coastal  waters,  *Heavy  metals, 
•Marine  sediments,  *Ocean  dumping,  *Water  pol- 
lution effects,  *Waste  disposal,  *  Bioavailability, 
Environmental  effects,  Iron,  Mollusks,  Lead,  Cad- 
mium, Mercury,  Path  of  pollutants,  Stress. 

Sediments  provide  a  source  of  bioavailable  metals. 
Apart  from  the  metal  concentrations,  factors  gov- 
erning the  availability  of  sediment  metals  include 
the  relative  amounts  of  various  metal-binding  com- 
ponents, such  as  organic  matter  and  oxides  of  Fe, 
and    the    redox    potential    of  the   sediment.    One 
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Group  5C — Effects  Of  Pollution 

method  of  assessing  the  influence  of  these  factors  is 
by  comparing  metal  concentrations  in  a  single  spe- 
cies of  organism  from  a  large  number  of  sites  that 
differ  in  sediment  metal  concentrations  and  other 
properties.  In  the  deposit-feeding  bivalve  Macoma 
balthica,  concentrations  of  Cd  seem  to  depend 
mainly  on  those  of  the  overlying  water,  whereas 
concentrations  of  Pb  relate  to  those  of  the  sedi- 
ments but  tend  to  be  lower  when  sediment  Fe 
levels  are  higher.  Conversely,  for  several  other 
species,  increasing  organic-compound  concentra- 
tions in  the  sediment  appears  to  be  the  most  impor- 
tant factor  in  reducing  the  bioavailability  of  Hg. 
Apart  from  the  levels  of  available  heavy  metals, 
other  factors  controlling  accumulation  by  orga- 
nisms include  feeding  behavior  and  the  presence  of 
various  processes  for  regulation  and  detoxification. 
At  present,  studies  demonstrating  the  effects  of 
sediment  metals,  including  Hg,  Cu,  and  Zn,  are 
largely  confined  to  observations  on  the  disappear- 
ance of  species  and  the  development  of  metal- 
tolerant  strains  in  heavily  contaminated  areas.  The 
use  of  more  sensitive  methods  of  effects  monitor- 
ing based  on  various  physiological,  biochemical, 
and  pathological  indices  of  environmental  stress 
indicate  that  in  some  cases  heavy  metals  in  less 
contaminated  areas  also  exert  effects.  (See  also 
W87-07729)  (Author's  abstract) 
W87-07731 

GILL  BLACKENING  AND  FOULING  IN  THE 
ROCK  CRAB,  CANCER  IRRORATUS,  AS  AN 
INDICATOR  OF  COASTAL  POLLUTION, 

National  Marine  Fisheries  Service,  Oxford,  MD. 

Oxford  Lab. 

T.  K.  Sawyer,  E.  J.  Lewis,  M.  E.  Galasso,  J.  J. 

Ziskowski,  and  A.  L.  Pacheco. 

IN:  Wastes  in  the  Ocean,  Volume  6:  Nearshore 

Waste  Disposal,  John  Wiley  and  Sons,  New  York, 

New  York.  1985.  p  113-129,  5  fig,  7  tab,  18  ref. 

Descriptors:  'Costal  waters,  *Water  pollution  ef- 
fects, *Waste  disposal,  *Rock  crabs,  *Gills,  *New 
Jersey,  *Raritan  Bay,  *Sandy  Hook,  *New  York 
Bight,  *Gill  blackening,  Marine  enviornment, 
Physiological  ecology. 

Twenty-six  collections  of  rock  crabs,  Cancer  irror- 
atus,  were  made  in  the  New  York  Bight  apex 
during  1979-1981  to  estimate  the  incidence  of  gill 
blackening  and  fouling  microorganisms.  Without 
taking  molting  behavior  or  seasonal  variations  into 
account,  the  overall  incidence  of  blackened  gill 
was  4%  in  crabs  from  the  Sandy  Hook-Lower 
Raritan  Bay  complex  in  New  Jersey  and  2%  in 
crabs  from  the  New  York  sewage  dumpsite.  Speci- 
mens examined  during  or  shortly  after  periods  of 
molting  rarely  showed  the  blackened  condition.  In 
contrast,  blackening  ranged  up  to  4%  in  intermolt 
crabs  captured  in  the  Sandy  Hook  and  Raritan 
Bays  and  up  to  7%  in  those  captured  in  the  New 
York  Bight.  Seasonal  molting  activity  by  adult  C. 
irroratus  had  measurable  effect  on  the  incidence  of 
blackened  gills.  A  comparison  of  data  obtained 
during  1979-1981  with  data  collected  during  1973- 
1978  showed  that  the  cumulative  incidence  of  gill 
blackening  (4%)  in  bay  crabs  had  not  changed. 
However,  in  oceanic  crabs,  gill  blackening  had 
decreased  from  a  previous  value  of  6%  to  2%.  The 
low  cumulative  value  of  2%  obtained  during  1979- 
1981  occured  because  approximately  50%  of  the 
crabs  examined  were  captured  shortly  after  molt- 
ing. Visual  observation  of  gill  blackening  and  his- 
topathological  observation  of  fouling  organisms 
(diatoms,  ciliates,  and  amoebae)  showed  that  the 
best  estimates  of  gill  condition  were  obtained 
during  intermolt  periods  of  growth.  (See  also  W87- 
07729)  (Author's  abstract) 
W87-07734 


BIOLOGICAL  EFFECTS  OF  DREDGED-MATE- 
RIAL  DISPOSAL  IN  ALBERNI  INLET, 

Department  of  Fisheries  and  Oceans,  Vancouver 

(British  Columbia).  West  Vancouver  Lab. 

C.  D.  Levings,  A.  P.  Anderson,  and  G.  W. 

O'Connell. 

IN:  Wastes  in  the  Ocean,  Volume  6:  Nearshore 

Waste  Disposal,  John  Wiley  and  Sons,  New  York, 

New  York.   1985.  p  131-155,  9  fig,  2  tab,  31  ref. 

Descriptors:    'Water    pollution    effects,    'Coastal 
waters,     'Dredging,    'Waste    disposal,    'Alberni 


Inlet,  'British  Columbia,  Ocean  dumping,  Spatial 
distribution,  Temporal  distribution,  Marine  envi- 
ronment, Estuaries,  Polychaetes,  Mollusks,  Bio- 
mass,  Silt,  Kjeldahl  nitrogen,  Shrimp,  Marine  sedi- 
ments. 

Spatial  and  temporal  distribution  of  benthic  com- 
munities   was    examined    at    a    dredged-material 
dumpsite  in  Alberni  Inlet.  Surveys  were  conducted 
in  November  1976  to  map  the  spatial  extent  of  the 
dumpsite.  Sediments  were  coarser  at  the  dumpsite 
than  in  the  trough  of  the  inlet,  reflecting  their 
origin  at  the  estuary.  Cluster  analysis  for  inverte- 
brate community  data  showed  four  provinces:  cen- 
tral, wood  deris,  dumpsite,  and  dumpsite  fringe. 
Cluster  analysis  of  taxa  data  did  not  show  a  homo- 
geneous  group   of  organisms   using   the   dumped 
material.  The  dumpsite  province  was  dominated  by 
opportunistic     polychaetes,     Capitella    spp.     and 
Schistomeringos  spp.,  for  which  average  values  of 
2  species  per  0.1  sq  m,  415  individuals,  sq  m,  and 
0.3  gm/sq  m  (dry  wt)  were  found.  Stations  outside 
the  dumpsite  yielded  average  values  of  1 8  species/ 
0.1  sq  m,  2923  individuals/sq  m,  and  4.4  g/sq  m. 
The  dumpsite  fringe  province  was  characterized 
by  Schistomeringos  spp.,  another  polychaete,  Tro- 
chochaeta  multisetosa,  and  the  ubiquitous  bivalve 
Axinopsida   serricata.   To  examine   the   temporal 
variability  in  benthic  communities  and  recoloniza- 
tion  at  the  dumpsite,  a  dumpsite  and  a  control 
station  near  the  center  of  the  fjord  were  sampled 
with  replicate  grabs  on  16  cruises  from  November 
1977  to  November  1978.  Disposal  of  90,000  cu  m 
of  dredged  material  occurred  from   15  October 
1977  to  24  February   1978.  Applying  a  two-way 
analysis  of  variance  of  the  data,  temporal  differ- 
ences in  number  of  species,  number  of  individuals, 
biomass,  percent  silt,  and  dissolved  oxygen  (1  m 
from  bottom),  organic  carbon,  and  Kjeldahl  nitro- 
gen concentrations  were  all  significant  (p  <  0.05) 
when  stations  were  compared.  During  the  dump- 
ing season,  Axiopsis  spinulicauda,  was  one  of  the 
larger  crustaceans  conspicuously  reduced  in  abun- 
dance at  the  dumpsite.  The  species  occurred  in 
25%  of  the  grabs  for  the  control  site  compared  to 
6%  at  the  dumpsite.  During  dumping,  sediment 
carbon-to-nitrogen  (C/N)  ratios  at  the  dumpsite 
were  56:1,  but  recovered  by  April  1978  to  about 
25:1,  a  ratio  typical  of  the  control  station.  (See  also 
W87-07729)  (Author's  abstract) 
W87-07735 


ATTEMPTS  TO  ABBREVIATE  TIME  TO  END- 
POINT  IN  FISH  HEPATOCARCINOGENESIS 

ASSAYS, 

Environmental  Research  Lab.,  Gulf  Breeze,  FL. 
J.  A.  Couch,  and  L.  A.  Courtney. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia,  22161,  as  PB84- 
246297.  Price  codes  A03  in  paper  copy  and  A01  in 
microfiche.  Report  No.  EPA-600/D-84-229,  Sep- 
tember 1984.  40  p,  17  fig,  1  tab,  17  ref. 

Descriptors:  'Dakota  Aquifer,  'Water  pollution 
effects,  'Fish  physiology,  'Carcinogens,  Sublethal 
effects,  Nitrosodiethylamine,  Tissue  analysis, 
Chemical  analysis. 

Adult  and  juvenile  Cyrpinodon  variegatus  were 
exposed  to  relatively  high  sub-lethal  concentra- 
tions of  the  potent  carcinogenic  agent,  N-nitroso- 
diethylamine  (DEN).  Fish  were  exposed  for  sever- 
al weeks  under  static  conditions  to  initial  DEN 
concentrations  of  55  mg/L,  dropping  to  30  mg/L 
at  exposure's  end.  Fish  were  then  transferred  to 
clean  flow-through  water  for  holding,  observation, 
and  charcterization  of  lesion  development.  Pro- 
gression of  the  hepatic  effects  of  DEN  is  being 
followed  by  periodic  samping  for  histochemistry, 
histology,  and  electron  microscopy.  The  earliest 
damage  in  the  liver  was  assessed  and  subsequent 
progression  of  lesions  is  being  monitored.  Results 
to  date  suggest  that  relatively  early  foci  of  altered 
cells  may  be  identified  with  traditional  morpholo- 
gic criteria  as  early  as  eight  weeks  following  onset 
of  exposure  to  DEN.  Histochemical  and  ultrastruc- 
tural  early  indicators  of  transformation  are  under 
investigation  and  are  described.  (Author's  abstract) 
W87-07782 


PATHOLOGY     LINKED     TO     WATER     USE 
(PATHOLOGIE  LIEE  A  L'SUSAGE  DE  L'EAU), 


Lille-2  Univ.  (France). 

Aqua  AQUAAA,  No.  6,  p  329-333,  June  1986.  2 
tab,  18  ref. 

Descriptors:  'Water  pollution  effects,  'Water 
supply,  'Pathogens,  'Infectious  diseases,  'Chlorin- 
ation,  'Ozonization,  'Organic  micropollutants. 

Study  of  pathogenic  microorganisms  in  aquatic 
media  is  imperative  because  water  is  an  essential 
link  in  the  transmission  of  such  infectious  diseases 
of  the  digestive  tract  as  viral  hepatitis,  cholera, 
typhus  and  dysentery.  In  all  the  countries  where 
the  level  of  hygiene  is  advanced  or  there  is  a 
network  of  water  distribution,  the  major  historical 
epidemics  are  beginning  to  disappear.  Technical 
and  industrial  activities  are  major  sources  of  micro- 
bic  contamination.  Metallurgical  and  power  gener- 
ating industries  create  zones  of  reheated  air  which 
is  favorable  to  the  growth  of  pathogenic  amoeba. 
Some  industries,  especially  closed  circuit  refrigera- 
tion, emit  huge  quantities  of  fog  and  aerosols 
which  are  breeding  grounds  of  these  microorga- 
nisms. The  perpetual  recycling  of  this  reheated  air 
generates  a  dangerous  ecosystem.  Evidence  of  con- 
tamination in  the  sea-foods  which  can  cause 
typhus,  viral  hepatitis  and  cholera  as  well  as  indi- 
rectly in  the  meat  products  of  pig,  cows  and  fowl 
which  can  cause  salmonella.  The  chemistry  of 
water  consumed  has  also  been  studied:  levels  of 
cadmium,  magnesium,  and  sodium  for  their  effects 
on  cardio-vascular  illnesses  and  concentration  of 
nitrates  and  nitrites  for  their  mutagenic  activities. 
For  a  few  chlorination  pollutants  the  effects  of 
chlorination  and  ozonation  were  carried  out.  (Ray- 
PTT) 
W87-07787 


UPTAKE,  DISTRIBUTION  AND  RETENTION 
OF  ZINEB  AND  ZIRAM  IN  RAINBOW  TROUT 
(SALMO  GAIRDNERI), 

Ministry  of  Transport  and  Public  Works,  Lelystad 

(Netherlands).  Lab.  for  Ecotoxicology. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07806 

BEHAVIORAL  AND  HISTOLOGICAL  EF- 
FECTS OF  ACRYLAMIDE  IN  RAINBOW 
TROUT, 

Medical    Coll.    of   Wisconsin,    Inc.,    Milwaukee. 

Dept.  of  Pharmacology  and  Toxicology. 

D.  W.  Petersen,  K.  R.  Cooper,  M.  A.  Friedman, 

and  J.  J.  Lech. 

Toxicology  and  Applied  Pharmacology  TXAPA9, 

Vol.  87.  No.  1,  p  177-184,  January  1987.  2  fig,  1 

tab,  26  ref. 

Descriptors:  'Water  pollution  effects,  'Acrylam- 
ide,  'Toxicity,  Wastewater  treatment,  Floccula- 
tion,  Histology,  Fish  behavior,  Trout,  Organic 
compounds. 

The  use  of  polyacrylamide  as  a  flocculant  in 
wastewater  treatment  and  as  a  chemical  grouting 
agent  may  result  in  the  exposure  of  humans  as  well 
as  aquatic  species  to  waterborne  residual  acrylam- 
ide  monomer.  Acrylamide  has  well-known  neuro- 
toxic effects  in  mammals.  A  histological  and  be- 
havioral study  was  used  to  assess  whether  acrylam- 
ide produced  neurotoxic  effects  in  rainbow  trout. 
Swimming  performance  of  trout  exposed  to  0,  12.5 
or  25  mg/liter  acrylamide  for  15  days  was  unaf- 
fected. Swimming  performance  of  animals  exposed 
to  50  mg/liter  acrylamide  for  a  similar  time  period 
was  compromised  by  morbidity  and  mortality  of 
the  animals  in  this  treatment  group.  The  absence  of 
dose-related  histological  lesions  in  central  neurons, 
peripheral  neurons  or  muscle  suggested  that  the 
observed  deficit  in  swimming  performance  was 
due  to  a  generalized  toxic  response.  Acrylamide 
produced  dose-related  lesions  in  the  gill  and  liver 
of  rainbow  trout.  (Author's  abstract) 
W87-07808 

NONENTERIC  INFECTIONS  ACQUIRED 
THROUGH  CONTACT  WITH  WATER, 

Tel-Aviv  Univ.  (Israel).  Dept.  of  Internal  Medi- 
cine. 
S.  Pitlik,  S.  A.  Berger,  and  D.  Hummer. 
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Reviews  of  Infectious  Diseases  RINDDG,  Vol.  9, 
<o.  1,  p  54-63,  January-February  1987.  2  tab,  143 
ef. 

Descriptors:  'Water  pollution  effects,  *Human  dis- 
ases,  'Infection,  Pathogens,  Water  pollution. 

n  recent  years  water  has  been  recognized  as  an 
rnportant  vehicle  for  extraintestinal  infection.  A 
variety  of  pathogens  are  acquired  through  occupa- 
ional,  recreational,  and  even  therapeutic  contact 
vith  water.  The  nature  of  nonenteric  waterborne 
lisease  is  often  determined  by  the  ecology  of 
iquatic  pathogens.  Such  infections  are  basically  of 
wo  types:  (1)  superficial,  involving  damaged  or 
ireviously  intact  mucosae  and  skin;  and  (2)  system- 
c,  often  serious  infections  that  may  occur  in  the 
etting  of  depressed  immunity.  A  broad  spectrum 
if  aquatic  organisms,  including  viruses,  bacteria, 
Jgae,  and  parasites,  may  invade  the  host  through 
uch  extraintestinal  routes  as  the  conjunctivae,  res- 
•iratory  mucosae,  skin,  and  genitalia.  (Authors' 
ibstract) 
V87-07809 


rrialkyllead  occurrence,  biologi- 
:al  interactions,  and  possible 
mpact  on  forest  decline, 

dax-Planck-Inst.    fuer    Medizinische    Forschung, 
leidelberg  (Germany,  F.R.).  Abt.  Physiologie. 
I.  Faulstich,  C.  Stournaras,  and  K.  P.  Endres. 
ixperientia  EXPEAM,  Vol.  43,  No.  2,  p  115-127, 
?ebruary  1987.  10  fig,  74  ref. 

Descriptors:  'Lead,  *Air  pollution  effects,  'Water 
dlution  effects,  'Acid  rain,  'Forest  decline, 
Path  of  pollutants,  'Forests,  Pollutants,  'Trialkyl- 
ead  compounds,  Cytotoxicity,  Trees,  Plant  physi- 
ilogy,  Rainfall,  Phytotoxicity,  Toxicity,  Toxins, 
:og. 

Siochemical  studies  and  experiments  with  cells 
howed  that  trialkyllead  (R3Pb(  +  )),  a  degradation 
iroduct  of  tetraalkyllead  (R4Pb)  antiknock  agents, 
s  highly  cytotoxic.  Trialkyllead  may  occur  in  rain 
nd  fog  in  concentrations  much  higher  than  those 
eported  so  far.  From  these  data  it  was  proposed 
hat  trialkyllead  may  represent  one  of  the  factors 
esponsible  for  the  present  forest  decline.  The 
ihemistry  of  trialkyllead  was  reviewed  including 
ts  molecular  interactions,  its  toxic  effects  on  cells 
nd  on  plant  cells  in  particular,  and  its  occurrence 
ii  the  environment.  Evidence  for  and  against  the 
nvolvement  of  trialkyllead  in  forest  decline  was 
liscussed  and  it  was  concluded  that,  since  many 
ssential  biological  processes  in  mammalian  and 
•lant  cells  are  specifically  inhibited  by  trialkyllead, 
rees  are  also  likely  to  be  affected.  A  strong  corre- 
ction was  demonstrated  between  the  occurrence 
>f  trialkyllead  and  acid  rain,  though  it  is  not  yet 
Jiown  whether  acid  rain  influences  the  uptake  or 
•iological  activities  of  trialkyllead.  (Wood-PTT) 
V87-07820 


ODINATION  OF  NUTRIENTS  IN  THE  PRES- 
ENCE OF  CHLORINE  BASED  DISINFECT- 
ANTS USED  US  DRINKING  WATER  TREAT- 
MENT, 

iealth  Effects  Research  Lab.,  Cincinnati,  OH. 
;or  primary  bibliographic  entry  see  Field  5F. 
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INFLUENCE  OF  WATER  HARDNESS,  PH, 
VND  ALKALINITY  ON  THE  MECHANISMS 
3F  COPPER  TOXICITY  IN  JUVENILE  RAIN- 
JOW  TROUT,  SALMO  GAIRDNERI, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Bi- 

)logy. 

0.  J.  Lauren,  and  D.  G.  McDonald. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 

mces   CJFSDX,   Vol.    43,   No.    8,   p    1488-1496, 

\ugust  1986.  4  fig,  3  tab,  36  ref. 

Descriptors:  'Hardness,  'Hydrogen  ion  concentra- 
tion, 'Alkalinity,  'Copper,  'Toxicity,  'Trout, 
'Water  pollution  effects,  'Path  of  pollutants,  Fish, 
Heavy  metals,  Acidity,  Chemical  properties, 
Sodium,  Bioaccumulation,  Accumulation,  Mortali- 
ty- 


Juvenile  rainbow  trout  were  exposed  to  25-400 
micrograms  copper/1  for  24  hours.  Water  hard- 
ness, pH,  and  alkalinity  were  varied  independently 
at  a  constant  sodium  concentration.  Net  and  uni- 
directional sodium  fluxes  were  measured  in  hard 
and  soft  low-alkalinity  water  and  in  hard  high- 
alkalinity  water  at  neutral  pH  and  at  pH  5.0.  In 
low-alkalinity  water,  Na(+)  uptake  was  inhibited 
at  copper  concentrations  as  low  as  25  micrograms/ 
1,  and  sodium  efflux  was  stimulated  about  100 
micrograms/1.  High-alkalinity  water  significantly 
reduced  the  effects  of  copper  on  uptake  and  efflux, 
but  there  was  no  significant  effect  of  increasing 
water  hardness.  The  effects  of  pH  5.0  and  copper 
were  additive  from  25  to  100  micrograms/1,  but  a 
pure  copper  effect  was  found  from  200  to  400 
micrograms/1.  Fish  died  when  they  had  lost  about 
50-55%  of  their  exchangeable  Na(+)  pool.  Water 
hardness  and  alkalinity  had  no  effect  on  the  appar- 
ent uptake  of  copper,  but  copper  uptake  was  re- 
duced by  about  50%  at  pH  5.0.  (Author's  abstract) 
W87-07879 


EFFECTS  OF  PH  ON  THE  TOXICITIES  OF 
CADMIUM,  COPPER,  AND  ZINC  TO  STEEL- 
HEAD  TROUT  (SALMO  GAHtDNERI), 

Western  Washington  Univ.,  Bellingham.  Inst,  for 
Watershed  Studies. 

R.  F.  Cusimano,  D.  F.  Brakke,  and  G.  A. 
Chapman. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  43,  No.  8,  p  1497-1503, 
August  1986.  2  fig,  5  tab.  27  ref. 

Descriptors:  'Hydrogen  ion  concentration,  'Tox- 
icity, 'Cadmium,  'Copper,  'Zinc,  'Trout,  'Hard- 
ness, 'Water  pollution  effects,  Acidity,  Chemical 
properties,  Heavy  metals,  Bioaccumulation,  Accu- 
mulation, Snowmelt,  Fish,  Chelation,  Fish  physiol- 
ogy, Animal  physiology. 

Since  increased  metal  concentrations  have  been 
associated  with  freshwater  acidification,  continu- 
ous-flow acute  toxicity  tests  were  conducted  in 
soft  water  to  determine  the  effect  of  pH  on  the 
toxicity  of  cadmium,  copper,  and  zinc  to  small  (1-6 
g)  steelhead  trout  (Salmo  gairdneri).  LC50  values 
were  calculated  for  96-  and  168-h  exposure  periods 
in  waters  of  pH  4.7,  5.7,  and  7.0.  Test  fish  were 
significantly  more  tolerant  of  the  metals  at  the 
lowest  pH  value  than  at  higher  pH  values.  The  96- 
h  LC50  values  at  pH  4.7,  5.7,  and  7.0  were  671,  97, 
and  66  micrograms/1  for  zinc,  66.0,  4.2,  and  2.8 
micrograms/1  for  copper,  and  28.0,  0.7,  and  <  0.5 
micrograms/1  for  cadmium,  respectively.  The  168- 
h  results  were  similar  to  the  96-h  values.  These 
results  indicate  that  for  the  metals  tested,  toxicity  is 
ameliorated  in  depressed  pH  waters  over  short 
exposure  periods,  such  as  may  occur  during  snow- 
melt  runoff.  The  possibility  of  hydrogen  ion  inter- 
ference with  metal  uptake  is  postulated.  (Author's 
abstract) 
W87-07880 


LOCOMOTOR  ACTIVITY  AND  BLOOD 
PLASMA  PARAMETERS  OF  ACID-EXPOSED 
LAKE  WHITEFISH,  COREGONUS  CLUPEA- 
FORMIS, 

Department  of  Fisheries  and  Oceans,   Winnipeg 
(Manitoba).  Freshwater  Inst. 
E.  Scherer,  S.  E.  Harrison,  and  S.  B.  Brown. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences  CJFSDX,    Vol.   43,    No.    8,   p    1556-1561, 
August  1986.  1  fig,  2  tab,  59  ref. 

Descriptors:  'Fish  behavior,  'Acid  rain,  'Blood, 
'Bioindicators,  'Whitefish,  'Acidic  water,  'Water 
pollution  effects,  Fish,  Acidity,  Sodium,  'Chlor- 
ides, Hydrogen  ion  concentration,  Glucose,  Envi- 
ronment, Aquatic  environment,  Lakes. 

Changes  in  level  and  diel  pattern  of  spontaneous 
locomotor  activity  of  lake  whitefish  exposed  to 
acidified  waters  were  investigated  in  the  laborato- 
ry, along  with  concomitant  changes  in  blood 
plasma  parameters.  Lake  whitefish  (Coregonus  clu- 
peaformis)  were  exposed  to  acidified  water  of  pH 
5.0,  4.7,  4.4,  and  4.1  for  two  wks;  controls  were 
held  at  pH  7.6.  Continuous  recordings  of  locomo- 
tor activity  over  four  days  and  nights  at  the  end  of 
each  treatment  showed  a  consistent  trend  towards 


Effects  Of  Pollution — Group  5C 

reduced  daytime  activity  and  loss  of  diel  rhythmic- 
ity  with  increasing  ambient  acidity.  Feeding  was 
observed  to  decrease  at  pH  4.7,  and  to  cease  at  pH 
4.4  and  4.1.  Associated  with  these  behavioral  ef- 
fects were  changes  of  blood  plasma  variables. 
Plasma  Cortisol  and  glucose  levels  increased  with 
lowered  pH;  sodium,  chloride,  and  their  fractional 
contribution  to  osmolality  decreased.  (Author's  ab- 
stract) 
W87-07883 


SUSCEPTIBILITY  OF  BROOK  TROUT  (SAL- 
VELINUS  FONTINALIS)  FRY  TO  A  LIQUID 
FORMULATION  OF  BACILLUS  THURIN- 
GIENSIS  SEROVAR.  ISRAELENSIS  (TEKNAR 
(R))  USED  FOR  BLACKFLY  CONTROL, 
Quebec  Univ.,  Trois-Rivieres.  Groupe  de  Recher- 
che sur  les  Insectes. 

C.  Fortin,  D.  Lapointe,  and  G.  Charpentier. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences  CJFSDX,    Vol.    43,   No.    8,   p    1667-1670, 
August  1986.  1  fig,  21  ref.  FCAR  Grant  83-EQ- 
2098  and  C.R.S.A.Q.  Grant  UQTR-83-1039. 

Descriptors:  'Trout,  'Biocontrol,  'Insect  control, 
'Blackflies,  'Pesticide  toxicity,  'Insecticides, 
'Xylene,  'Bacillus,  'Water  pollution  effects,  Pesti- 
cides, Toxicity,  Mortality,  Fish,  Chromatography, 
Gas  chromatography,  Suspended  solids,  Bacteria, 
Insects,  Aquatic  insects. 

The  susceptibility  of  brook  trout  (Salvelinus  fontin- 
alis)  fry  to  Teknar  (R)  under  acute  exposure  was 
studied  in  a  commercial  fish  hatchery  in  Quebec. 
Teknar  is  an  8%  water-based  formulation  of  a 
Bacillus  thuringiensis  delta-endotoxin  designed  for 
blackfly  and  mosquito  control.  Exposure  of  trout 
fry  to  4,500  and  6,000  mg  Teknar/1  for  45  min 
resulted  in  20  and  86.4%  mortality,  respectively. 
At  concentrations  of  3,000  mg/1  and  higher,  fish 
became  motionless  and  exhibited  variable  recovery 
within  2  h  following  contact,  depending  on  con- 
centration. Fish  exposed  to  6,000  mg  freeze-dried 
Teknar/1  were  not  affected.  Forty-eight  hours  of 
static  exposure  resulted  in  1.33%  mortality  at  60 
mg/1,  no  mortality  at  300  mg/1,  and  8%  mortality 
for  the  controls;  degradation  of  water  quality  may 
explain  this  response.  Gas  chromatographic  analy- 
sis revealed  the  presence  of  2%  xylene  in  the 
formulation.  Fish  fed  with  chow  contaminated 
with  30%  (w/w)  Teknar  did  not  show  any  re- 
sponse. Considering  the  recovery  and  the  absence 
of  effects  in  48-h  static  tests,  the  feeding  test,  and 
exposure  to  the  freeze-dried  formulation,  it  is  con- 
cluded that  the  observed  response  is  due  to  the 
effect  of  xylene  used  as  a  preservative  agent  in  the 
formulation.  (Author's  abstract) 
W87-07888 


GENERAL  MULTIVARIATE  DOSE  -  RE- 
SPONSE MODEL, 

Department   of  Fisheries   and   Oceans,   Nanaimo 
(British  Columbia).  Pacific  Biological  Station. 
J.  Schnute,  and  J.  O.  T.  Jensen. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  43,  No.  9,  p  1684-1693,  Sep- 
tember 1986.  3  fig,  1 1  ref,  2  append. 

Descriptors:  'Dose-response  models,  'Toxicity, 
'Statistical  models,  'Water  pollution  effects,  'Mul- 
tivariate analysis,  'Model  studies,  Prediction, 
Mathematical  studies,  Mathematical  equations, 
Fish,  Statistical  analysis. 

A  general  model  is  presented  for  describing  and 
predicting  biological  response  to  environmental 
factors.  The  theory  embraces  concepts  and  models 
used  in  earlier  studies  of  the  effects  of  toxicity  on 
fish,  and  it  extends  these  ideas  in  several  directions. 
It  can  include  an  arbitrary  number  of  factors, 
either  detrimental  or  beneficial  to  the  organism. 
Also,  its  statistical  formulation  allows  both  hypoth- 
esis testing  to  determine  the  relative  importance  of 
various  factors  and  calculation  of  critical  factor 
levels  that  (with  prescribed  confidence)  assure  a 
community  response  no  worse  than  a  specified 
level.  The  model  is  based  on  earlier  work  by 
Schnute  and  McKinnell,  and  its  parameters  have 
biologically  meaningful  interpretations.  A  discus- 
sion is  presented,  including  an  explanation  of  how 
the  model  relates  specifically  to  toxicity  studies.  In 
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Group  5C— Effects  Of  Pollution 

a  companion  paper,  the  model  is  used  to  investi- 
gate salmonid  response  to  gas  supersaturation  and 
ancillary  factors.  (See  also  W87-07890)  (Author's 
abstract) 
W87-07889 


ASSESSING  JUVENILE  SALMONID  RE- 
SPONSE TO  GAS  SUPERSATURATION  USING 
A  GENERAL  MULTIVARIATE  DOSE  -  RE- 
SPONSE MODEL, 

Department   of  Fisheries   and   Oceans,   Nanaimo 
(British  Columbia).  Pacific  Biological  Station. 
J.  O.  T.  Jensen,  J.  Schnute,  and  D.  F.  Alderdice. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  43,  No.  9,  p  1694-1709,  Sep- 
tember 1986.  9  fig,  9  tab,  33  ref. 

Descriptors:  Descriptors:  *Toxicity,  *  Salmon, 
•Gas  pressure,  *Supersaturation,  Dose  response 
meodels,  *Statistical  models,  *Multivariate  analy- 
sis, *Model  studies,  *Water  pollution  effects,  Fish, 
Mathematical  studies,  Mathematical  models,  Math- 
ematical equations,  Statistical  analysis,  Prediction, 
Mortality,  Oxygen,  Dissolved  oxygen,  Nitrogen, 
Temperature,  Water  temperature,  Water  depth, 
Graphical  methods. 

The  effects  of  excess  total  gas  pressure  (TGP%)  on 
juvenile  salmonids  (chinook,  coho,  sockeye,  and 
steelhead)  are  investigated  based  on  data  compiled 
from  the  literature.  The  study  relates  exposure 
time  to  50%  mortality  (ET50)  to  TGP%,  compo- 
nent levels  of  dissolved  oxygen  (02%)  and  nitro- 
gen (N2%),  water  depth,  temperature,  barometric 
pressure  (BP),  and  fish  size.  A  new  device  called  a 
tabular  histogram  is  employed  for  exploratory  data 
analysis.  Statistical  hypotheses  are  formulated  and 
tested  by  applying  the  general  multivariate  dose- 
response  model  described  in  a  companion  paper. 
When  modeled  in  response  to  TGP%,  ET50  fol- 
lows a  typical  exponential  dose-response  relation- 
ship. Based  on  the  full  data  set,  two  ancillary 
factors,  water  depth  and  fish  length,  significantly 
improve  the  model's  ability  to  explain  variations  in 
ET50.  Furthermore,  based  on  a  smaller  subset  of 
the  data,  either  of  the  factors  02%  or  N2%  also 
improves  the  model  fit  significantly.  For  50-d  ex- 
posures, apparently  'safe'  levels  of  TGP%  range 
from  103.8  to  114.8%,  depending  on  associated 
factor  levels  of  water  depth  and  fish  size.  (See  also 
W87-07899)  (Author's  abstract) 
W87-07890 


EFFECTS  OF  A  SHORT-TERM  EXPERIMEN- 
TAL ACIDIFICATION  ON  A  MICROINVERTE- 
BRATE  COMMUNITY:  RHIZOPODA,  TESTA- 
CEA, 

Quebec  Univ.,  Montreal.  Dept.  of  Biological  Sci- 
ences. 

G.  Costan,  and  D.  Planas. 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  64, 
No.  6,  p  1224-1230,  June  1986.  4  fig,  3  tab,  52  ref. 

Descriptors:  *Acid  rain,  'Limnology,  *Acidic 
water,  ♦Water  pollution  effects,  *Protozoa,  'Popu- 
lation density,  *Species  diversity,  *Lotic  environ- 
ment, 'Ecological  effects,  Aquatic  animals,  Densi- 
ty, Environment,  Sulfuric  acid,  Nitric  acid,  Water 
pollution,  Invertebrates,  Physicochemical  proper- 
ties, Water  properties,  Physical  properties,  Chemi- 
cal properties,  Ecology,  Acid  streams,  Rainfall, 
Potassium. 

The  effects  of  short-term  acidification  on  the  densi- 
ty and  diversity  of  testate  amoebae  were  investi- 
gated in  seminatural  conditions  using  an  experi- 
mental setup  simulating  a  lotic  ecosystem.  De- 
creases in  density  were  observed  during  sulfuric 
acid  and  nitric  acid  treatments  (highly  significant 
differences  in  the  acidified  channels  compared  with 
the  nonacidified  control  channel);  the  major 
impact  occurred  at  the  12-h  acidification  point. 
Diversity  fluctuated  with  regard  to  variations  in  its 
two  components,  evenness  and  number  of  species. 
Trie  response  was  qualitatively  different  (specific 
richness)  but  quantitatively  nonsignificant  (density) 
depending  on  the  type  of  acid  used.  It  is  suggested 
that  the  osmotic  regulatory  mechanisms  of  the 
amebae  are  considerably  perturbed  by  acid  shock 
and  associated  chemical  modifications  such  as  a 
marked  increase  in  potassium  released  from  sedi- 


ments. The  possible  alteration  of  the  food  resource 
during  acidification  may  also  contribute  to  the 
decrease  in  density.  A  slight  (nonsignificant)  popu- 
lation recovery  at  the  24-h  acidification  point  is 
due  to  subdominant  species,  suggesting  that  these 
may  be  more  tolerant  of  new  habitat  conditions. 
(Author's  abstract) 
W87-07897 


EFFECTS  OF  DIETARY  ALUMINUM  SUL- 
PHATE ON  REPRODUCTIVE  SUCCESS  AND 
GROWTH  OF  RINGED  TURTLE-DOVES 
(STREPTOPELIA  RISORIA), 

National  Wildlife  Research  Centre,  Ottawa  (Ontar- 
io). 

D.  Carriere,  K.  L.  Fischer,  D.  B.  Peakall,  and  P. 
Anghern. 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  64, 
No.  7,  p  1500-1505,  July  1986.  4  tab,  38  ref. 

Descriptors:  *Acid  rain,  'Aluminum  sulfate, 
•Growth,  'Reproduction,  'Turtle-doves,  'Animal 
physiology,  'Water  pollution  effects,  'Birds,  Tox- 
icity, Aquatic  insects,  Diets,  Calcium,  Phosphorus, 
Eggs,  Fertility,  Magnesium,  Aluminum,  Accumu- 
lation, Bioaccumulation. 

Elevated  levels  of  aluminum  have  been  reported  in 
surface  waters  and  in  certain  aquatic  organisms 
including  insects.  Toxic  effects  have  been  demon- 
strated in  fish,  and  it  has  been  suggested  that 
aluminum  affects  avian  reproduction.  In  this  study, 
ringed  turtle-doves  were  assigned  to  a  control 
group  fed  a  diet  reduced  in  calcium  and  phospho- 
rus and  to  a  treated  group  fed  the  same  diet 
supplemented  with  0.1%  aluminum.  A  four-month 
feeding  period  with  aluminum  sulfate  did  not  affect 
egg  production,  fertility,  or  hatchability.  Egg  per- 
meability was  decreased  initially  but  subsequently 
recovered  to  a  normal  level.  Dietary  aluminum 
sulfate  did  not  affect  plasma  calcium,  phosphorus, 
or  magnesium  of  adults,  nor  did  it  affect  the 
growth  pattern  or  the  final  weight  of  chicks  feed- 
ing on  the  same  diet.  Bone  aluminum  levels  of 
breeding  females  averaged  twice  those  of  the  con- 
trols. The  pattern  of  accumulation  between  the 
two  sexes  was  significantly  different.  Growth  of 
juvenile  ringed  turtle-doves  was  not  affected  by 
dietary  levels  of  aluminum  sulfate  up  to  1500  ppm, 
although  aluminum  tended  to  accumulate  in  the 
sternum.  No  significant  influence  of  aluminum  was 
found  on  reproduction  or  growth  at  levels  similar 
to  those  likely  to  occur  in  the  environment.  (Au- 
thor's abstract) 
W87-07902 


EFFECT  OF  PETROLEUM  HYDROCARBONS 
ON  THE  BILIARY  BILE  ACID  COMPOSITION 
OF  RAINBOW  TROUT  (SALMO  GAIRDNERD, 

Department  of  Fisheries  and  Oceans,  St.  John's 
(Newfoundland).  Fisheries  Research  Branch. 
J.  Hellou,  and  J.  F.  Payne. 

Comparative  Biochemistry  and  Physiology  (C), 
Vol.  84,  No.  2,  p  257-261,  1986.  3  fig,  7  tab,  33  ref. 

Descriptors:  'Hydrocarbons,  'Trout,  'Water  pol- 
lution effects,  'Fish  physiology,  'Bile  acids,  'Tox- 
icity, Oil,  Chromatography,  Thin  layer  chromatog- 
raphy, Gas  chromatography,  Organic  acids,  Acids, 
Enzymes. 

Biliary  bile  acid  profiles  were  investigated  by  thin 
layer  and  gas  liquid  chromatography  in  fish  ex- 
posed to  a  Venezuelan  crude  petroleum  or  a  trigly- 
ceride-rich  oil  (olive  oil).  Neither  volume  of  bile 
nor  bile  acid  pools  were  affected,  compared  to 
controls,  in  fish  fed  either  petroleum  or  olive  oil. 
The  response  was  not  uniform,  but  a  small  increase 
in  the  ratio  of  the  primary  bile  acids,  cholic  to 
chenodeoxycholic,  was  observed  in  a  number  of 
fish  exposed  to  petroleum.  Petroleum  appeared  not 
to  simply  mimic  a  fatty  food  source  in  altering  the 
cholic  to  chenodeoxycholic  acid  ratio.  Results  do 
not  support  the  hypothesis  that  the  elevation  of 
mixed  function  oxygenase  enzymes  by  such  potent 
inducers  as  petroleum  hydrocarbons  could  mark- 
edly alter  bile  acid  profiles,  or  result  in  the  produc- 
tion of  novel  bile  acid  metabolites.  (Author's  ab- 
stract) 
W87-07919 


XENOBIOTIC  METABOLIZING,  ENZYMES  IN 

SPAWNING    ENGLISH    SOIL    (EANOI'HRYS 

VETULUS)     EXPOSED     TO     ORGAMf -SOL 

VENT  EXTRACTS  OF  MARINE  SEDIMENTS 

FROM   CONTAMINATED   AND   REFERENCE 

AREAS, 

National   Marine  Fisheries  Service,   Seattle,  WA. 

Biochemical  Effects  Task. 

T.  K.  Collier,  J.  E.  Stein,  R.  J.  Wallace,  and  U. 

Varanasi. 

Comparative   Biochemistry   and   Physiology  (Q, 

Vol.  84,  No.  2,  p  291-298,  1986.  2  fig,  4  tab,  44  ref. 

Descriptors:  'English  sole,  'Reproduction,  'Me- 
tabolism, 'Enzymes,  'Hydrocarbons,  'Aromatic 
hydrocarbons,  'Chlorinated  hydrocarbons, 
•Spawning,  'Fish  physiology,  'Marine  sediments, 
•Water  pollution  effects,  Sediments,  Fish,  Con- 
tamination, Water  pollution,  Liver,  Toxicity, 
Benthic  fauna,  Aquatic  animals,  Benthos,  Fauna. 

Female  English  sole  (Parophrys  vetulus)  within  1-2 
days  of  spawning  were  exposed  to  organic  solvent 
extracts  of  contaminated  marine  sediments  from 
two  sites  in  Puget  Sound,  WA.  Extracts  from 
Eagle  Harbor  contained  aromatic  hydrocarbons 
(AH)  at  doses  of  6.8  mgAg  body  weight;  extracts 
from  Duwamish  Waterway  contained  AH  at  0.52 
mgAg  and  chlorinated  hydrocarbons  at  0.040  mg/ 
kg.  Control  fish  were  exposed  to  extracts  from 
Hood  Canal  (0.00090  mg  AH/kg).  Hepatic  aryl 
hydrocarbon  hydroxylase  (AHH)  activity,  meas- 
ured at  spawning,  was  induced  10-,  23-,  and  2-fold 
by  Eagle  Harbor,  Duwamish,  and  Hood  Canal 
extracts,  respectively,  compared  to  sham  and  vehi- 
cle controls.  Hepatic  glutathione-S-transferase  and 
epoxide  hydrolase  activities  were  not  affected  by 
any  treatment.  Eagle  Harbor  extracts  (but  not 
other  treatments)  inhibited  spawning  in  36%  of 
exposed  fish,  and  AHH  activity  in  the  non-spawn- 
ing fish  was  significantly  higher  than  in  the  fish 
that  did  spawn.  These  results  suggest  a  potential 
for  reproductive  toxicity  in  benthic  fish  after  expo- 
sure to  sediment-associated  contaminants.  (Au- 
thor's abstract) 
W87-07920 


CHANGES  OF  PHOSPHORUS  AND  NITRO- 
GEN CONCENTRATION  AND  OF  PHYTO- 
PLANKTON  IN  ENRICHED  LAKE  ENCLO- 
SURES, 

Balatoni    Limnologiai    Kutato    Intezete,    Tihany 

(Hungary). 

For  primary  bibliographic  entry  see  Field  2H. 

W87-07951 


EXAMINATION  OF  THE  GENERALITY  OF 
EUTROPHICATION  MODELS, 

Royal  Danish  School  of  Pharmacy,  Copenhagen. 

S.  E.  Jorgensen,  L.  Kamp-Nielsen,  and  L.  A. 

Jorgensen. 

Ecological  Modelling  ECMODT,  Vol.  32,  No.  4,  p 

251-266,  July  1986.  6  fig,  6  tab,  21  ref. 

Descriptors:  'Limnology,  'Model  testing,  *Eu- 
trophication,  'Case  studies,  'Model  studies, 
•Lakes,  'Aquatic  ecosystems,  'Nutrients,  Trophic 
level,  Shallow  water,  Deep  water,  Climatic  zones, 
Temperate  zone,  Tropic  zone,  Ecosystems,  Mass 
transfer,  Prediction,  Species  composition,  Phyto- 
plankton,  Plankton,  Aquatic  plants,  Seasonal  varia- 
tion, Algae,  Biomass,  Zooplankton,  Fish,  Precipita- 
tion, Sediments,  Detritus,  Calibration. 

A  eutrophication  model  of  medium  complexity 
was  applied  to  16  case  studies  covering  shallow 
and  deep  lakes  and  firths  under  temperate  and 
tropical  climatic  conditions.  Provided  that  the 
basic  model  is  modified  in  accordance  with  the 
characteristic  features  of  the  considered  ecosystem 
and  adjusted  for  essential  nutrient  mass  flows,  devi- 
ations between  observations  and  model  output 
were  found  to  be  reasonable  and  estimated  ^anges 
for  almost  all  parameters  are  in  accordance  with 
literature  values.  In  two  case  studies,  it  was  possi- 
ble to  validate  a  model  prediction  under  radically 
changed  nutrient  loadings.  However,  a  model 
which  is  able  to  account  for  a  shift  in  species 
composition  might  be  better  able  to  predict  the 
maximum  phytoplankton  concentration  and  the 
date  of  spring  and  summer  maxima  in  algal  bio- 
mass. (Author's  abstract) 
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'87-07968 


ERSISTENT  BLOOM  OF  THE  DIATOM  RHI- 

OSOLENIA  ERIENSIS  (SMITH)  AND  OTHER 

HANGES  ASSOCIATED  WITH  DECREASES 

*'  HEAVY  METAL  CONTAMINATION  IN  AN 

LIGOTROPHIC         LAKE,         VANCOUVER 

ILAND, 

tnistry  of  Environment,   Nanaimo  (British  Co- 

mbia).  Waste  Management  Branch. 

Deniseger,  A.  Austin,  M.  Roch,  and  M.  J.  R. 

lark. 

nvironmental       and        Experimental        Botany 

EBODM,  Vol.  26,  No.  3,  p  217-226,  July  1986.  6 

5,  3  tab,  30  ref. 

escriptors:  *Diatoms,  *Rhizosolenia,  'Eutroph- 
ation,  'Limnology,  'Heavy  metals,  'Water  pol- 
tion  effects,  'Mine  wastes,  'Contamination,  'Oli- 
rtrophic  lakes,  'Vancouver  Island,  Copper, 
ead,  Zinc,  Lakes,  Water  pollution,  Phytoplank- 
n,  Plankton,  Aquatic  plants,  Nutrients,  Density, 
jpulation  density,  Industrial  wastes,  Accumula- 
)n,  Bioaccumulation,  Food  habits,  Chrysophyta, 
lgae. 

uahtative  and  quantitative  samples  of  phyto- 
ankton  were  obtained,  along  with  limnological 
ita,  at  specific  stations  in  Buttle  Lake  (Vancouver 
land,  British  Columbia);  this  long,  narrow,  oligo- 
ophic  lake  has  been  receiving  heavy  metal  pollu- 
)n  from  a  copper-lead-zinc  mine  since  1967.  Al- 
ough  metal  concentrations  in  the  lake  have 
sadily  decreased  since  peaking  in  1980-81,  a 
lgle  species  of  diatom,  Rhizosolenia  eriensis,  now 
>minates  the  phytoplankton  community  to  the 
rtual  absence  of  other  species.  Changes  in  nutri- 
it  patterns  may  have  given  R.  eriensis  a  competi- 
/e  advantage  over  other  species.  R.  eriensis 
:curs  in  quantities  up  to  11,000  cells/ml,  and  the 
ill  accumulates  zinc  up  to  56,000  times  and 
ipper  34,000  times  water  concentrations.  It  is 
included  that  the  dominance  of  R.  eriensis  may 
ive  contributed  to  the  continuing  decline  in  zoo- 
ankton  numbers  through  unpalatability.  These 
ita  illustrate  that  the  recovery  process  in  per- 
rbed  systems  is  not  merely  a  reversal  of  trends  to 
pre-disturbance  state;  despite  apparent  improve- 
ent  in  heavy  metal  concentrations  in  Buttle  Lake, 
ater  quality  may  be  deteriorating  as  a  result  of 
rannance  of  R.  eriensis  and  the  lack  of  zooplank- 
n.  (Doria-PTT) 
'87-07979 


CETYLENE  REDUCTION  RATE  AS  A  PHYSI- 

LOGICAL  INDICATOR  OF  THE  RESPONSE 

F  FIELD-GROWN  SOYBEANS  TO  SIMULAT- 

D  ACID   RATS   AND   AMBDZNT   GASEOUS 

0LLUTANTS, 

ak  Ridge  National  Lab.,  TN.  Environmental  Sci- 

ices  Div. 

.  J.  Norby,  B.  K.  Takemoto,  J.  W.  Johnston,  and 

.  S.  Shriner. 

nvironmental  and  Experimental  Botany,  Vol.  26, 

o.  3,  p  285-290,  July  1986.  1  fig,  1  tab,  17  ref. 

PRI  Contract  1908-2,  DOE  Contract  DE-AC05- 

I0R214O0. 

escriptors:  'Acetylene  reduction,  'Indicators, 
Soybeans,  'Acid  rain,  'Bioindicators,  *Air  pollu- 
mi  effects,  'Stress,  'Enzymes,  'Simulated  rain- 
11,  Rainfall,  Air  pollution,  Vegetation  effects, 
lam  physiology,  Assays,  Chemistry  of  precipita- 
M,  Statistical  analysis,  Filtration,  Acidity,  Chem- 
al  properties,  Precipitation. 

he  usefulness  of  nitrogenase  activity  as  a  physio- 
'gical  indicator  of  whole-plant  response  to  envi- 
mmental  stresses  such  as  gaseous  air  pollutants  or 
adic  rain  was  evaluated.  The  acetylene  reduction 
ite  of  excised  nodules  of  field-grown  soybean 
lams  was  assayed  during  a  two-year  experiment 
i  which  the  soybeans  were  exposed  in  open-top 
eld  chambers  to  simulated  rain  of  pH  3.2,  4.2,  or 
2  in  combination  with  nonfiltered  (polluted)  or 
larcoal-filtered  air.  There  was  no  evidence  of  an 
Tect  of  rain  chemistry  on  nitrogenase  activity. 
here  was  also  no  statistically  significant  effect  of 
i  filtration  on  the  acetylene  reduction  rates,  al- 
lough  rates  were  consistently  lower  in  the  nonfil- 
led chambers  than  in  the  charcoal-filtered  cham- 


bers. The  large  experimental  variance,  which  was 
partly  attributable  to  sampling  constraints,  and  the 
evidence  for  biological  compensatory  responses 
suggest  that  nitrogenase  activity  may  not  be  a 
sensitive  physiological  indicator  of  stresses  induced 
by  acid  rain  or  gaseous  pollutants  in  soybeans. 
(Author's  abstract) 
W87-07980 


TOXICITY  OF  2,4-DICHLOROPHENOXYACE- 
TIC  ACID  TO  THE  ADULT  CRESTED  NEWT, 

Milan  Univ.  (Italy).  1st.  di  Biologia. 

N.  P.  Zaffaroni,  T.  Zavanella,  A.  Cattaneo,  and  E. 

Arias. 

Environmental  Research  ENVRAL,  Vol.  41,  No. 

1,   p  79-87,  October   1986.   2   fig,   2  tab,   43   ref. 

Descriptors:  'Toxicity,  'Phenoxyacetic  acid  pesti- 
cides, 'Population  expsoure,  'Newts,  'Water  pol- 
lution effects,  Pesticides,  Herbicides,  Amphibians, 
Mortality,  Liver,  Kidney,  Histology,  Water  pollu- 
tion. 

The  percutaneous  toxicity  of  the  herbicide  Agrox- 
one  5,  a  commercial  formulation  of  the  iso-octyl 
ester  of  2,4-D,  was  tested  in  the  adult  crested  newt. 
The  compound  was  lethal  to  all  the  animals  within 
72  hr  at  concentrations  of  100,  125,  and  150  ppm. 
Males  appeared  to  be  more  susceptible  than  fe- 
males, since  the  LT50  values  at  75  ppm  were  102 
and  132  hr  for  male  and  female  newts,  respective- 
ly. At  50  ppm,  all  the  males  died  within  31  days  of 
exposure,  whereas  the  females  were  still  alive  at 
the  end  of  the  three-month  experiment.  Only  one 
male  died  at  25  ppm  after  21  days.  Vacuolar  degen- 
eration of  liver  parenchyma  and  necrosis  of  kidney 
tubules  were  found  at  lethal  concentrations  of  2,4- 
D.  The  severity  of  the  lesions  was  related  to  the 
duration  of  exposure  more  than  to  the  concentra- 
tion of  the  herbicide.  (See  also  W87-07988)  (Au- 
thor's abstract) 
W87-07986 


ASBESTOS  FIBERS  AND  TRACE  METALS  IN 
THE  BLOOD  OF  CATTLE  GRAZING  IN 
FIELDS  INUNDATED  BY  ASBESTOS-RICH 
SEDIMENTS, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Soil 

Science. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07987 


TOXICITY  OF  2-METHYL-4-CHLOROPHEN- 
OXY ACETIC  ACID  TO  THE  ADULT  CRESTED 
NEWT, 

Milan  Univ.  (Italy).  1st.  di  Biologia. 

N.  P.  Zaffaroni,  T.  Zavanella,  M.  L.  Ferrari,  and 

E.  Arias. 

Environmental  Research  ENVRAL,  Vol.  41,  No. 

1,  p  201-206,  October   1986.   1  fig,   1  tab,  37  ref. 

Descriptors:  'Pesticide  toxicity,  'Phenoxyacetic 
acid  pesticides,  'Newts,  'Water  pollution  effects, 
Pesticides,  Herbicides,  Amphibians,  Mortality, 
Morbidity,  Histology,  Water  pollution,  Liver, 
Kidney,  Muscle. 

The  toxicity  of  the  herbicide  Agroxone  3,  a  com- 
mercial formulation  of  the  sodium  salt  of  2-methyl- 
4-chlorophenoxyacetic  acid  (MCPA)  was  tested  in 
the  adult  newt.  At  the  concentration  of  3,200  ppm, 
the  LT50  values  were  17  and  21  hr  for  male  and 
female  newts.  At  1,600  ppm,  the  LT50  values  were 
35  and  45.5  hr.  At  800  ppm,  most  of  the  animals 
were  still  alive  after  three  months.  There  were  no 
deaths  at  400  and  200  ppm.  Severe  neuromuscular 
disorders  were  observed  in  animals  exposed  to 
lethal  concentrations.  (See  also  W87-07986)  (Au- 
thor's abstract) 
W87-07988 


EFFECT  OF  COPPER  AND  CADMIUM  ON 
CARBON  ASSIMILATION  AND  UPTAKE  OF 
METALS  BY  ALGAE, 

Jawaharlal    Nehru    Univ.,    New    Delhi    (India). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08003 


EFFECTS  OF  LOW  PH  ON  REPRODUCTION 
OF  RAINBOW  TROUT, 

Oregon  Cooperative  Fishery  Research  Unit,  Cor- 

vallis. 

G.  S.  Weiner,  C.  B.  Schreck,  and  H.  W.  Li. 

Transactions  of  the  American   Fisheries   Society 

TAFSAI,  Vol.  115,  No.  1,  p  75-82,  January  1986.  2 

tab,    39    ref.    EPA    Interagency    agreement    AD- 

14F2A100. 

Descriptors:  'Acid  rain,  'Hatching,  'Fish  eggs, 
'Water  pollution  effects,  'Trout,  'Reproduction, 
'Fish  physiology,  'Acidic  water,  'Acid  streams, 
'Toxicity,  Fish,  Hydrogen  ion  concentration, 
Acidity,  Chemical  properties,  Survival,  Eggs, 
Tissue  analysis,  Blood,  Calcium,  Sodium,  Ecologi- 
cal effects,  Streams. 

Reproduction  of  rainbow  trout  was  studied  in 
acidic  water.  Adults  were  exposed  to  waters  of  pH 
4.5,  5.0,  or  5.5  during  the  final  6  weeks  of  repro- 
ductive maturation;  control  acidities  were  pH  6.5- 
7.1.  Progeny  of  acid-exposed  females  and  control 
males  had  reduced  survival  through  7  d  of  devel- 
opment, hatching,  and  yolk-sac  absorption,  demon- 
strating that  oogenesis  is  sensitive  to  acidic  condi- 
tions. Similar  reductions  in  the  survival  of  the 
progeny  of  acid-exposed  males  and  control  females 
indicated  the  sensitivity  of  spermatogenesis  to  low 
ambient  pH.  Among  the  progeny  of  unexposed 
adults,  survival  through  7  d  of  development  and 
hatching  was  lower  during  rearing  at  pH  4.5,  5.0, 
or  5.5  than  at  pH  6.5-7.1.  No  eggs  exposed  to  pH 
4.5  survived  to  the  eyed  stage.  Concentrations  of 
plasma  estradiol,  androgens,  and  a  dihydroproges- 
terone  in  acid-exposed  adult  rainbow  trout  re- 
vealed no  gross  physiological  abnormalities. 
Plasma  calcium  concentrations  in  adult  females 
were  unaffected  by  low  pH,  but  were  decreased  in 
adult  males  exposed  to  pH  4.5  for  42  d.  Plasma 
sodium  concentrations  fell  slightly  in  adult  fish 
after  7  d  of  exposure  to  pH  4.5,  5.0,  or  5.5,  and 
continued  to  decline  in  fish  exposed  to  pH  4.5.  It  is 
concluded  that  reproduction  of  rainbow  trout  may 
be  affected  by  environmental  acidification  below 
pH  5.5.  (Author's  abstract) 
W87-08043 


ACUTE  TOXICITY  TESTS  ON  THE  FRESHWA- 
TER ISOPOD,  ASELLUS  AQUATICUS  USING 
FESO4.7H20,  WITH  SPECIAL  REFERENCE  TO 
TECHNIQUES  AND  THE  POSSIBILITY  OF  IN- 
TRASPECIFIC  VARIATION, 
Sheffield  Univ.  (England).  Dept.  of  Zoology. 
L.  Maltby,  J.  O.  H.  Snart,  and  P.  Calow. 
Environmental  Pollution,  Vol.  43,  No.  4,  p  271- 
279,  April  1987.  1  fig,  6  tab,  18  ref.  EEC  Stimula- 
tion action  grant  STP-0086-l-UK(CD). 

Descriptors:  'Mine  drainage,  'Bioassay,  'Bioindi- 
cators, 'Toxicity,  'Water  pollution  effects,  'Iron 
sulfate,  'Isopods,  'Effluents,  Mine  wastes,  Asellus, 
Buffers,  Tolerance,  Iron  compounds,  Pollutants, 
Population  exposure. 

Techniques  are  described  for  assessing  the  toxicity 
of  Fe(II),  an  important  component  of  the  effluent 
from  mines,  to  the  freshwater  isopod,  Asellus  aqua- 
ticus.  These  techniques  either  involve  buffer  sys- 
tems or  working  at  low  pH.  Both  techniques  indi- 
cate that  A.  aquaticus  is  very  tolerant  of  Fe(II). 
Furthermore,  the  low-pH  technique  suggests  that 
animals  from  sites  exposed  to  mine-waste  pollution 
are  more  tolerant  than  those  from  sites  not  so 
exposed.  This  difference  is  masked  in  the  buffer 
experiments,  possibly  due  to  the  formation  of  less 
toxic  buffer-Fe(II)  complexes.  (Author's  abstract) 
W87-08056 


ASSESSMENT  OF  THE  CHRONIC  TOXICITY 
OF  THE  SYNTHETIC  PYRETHROID,  FENVA- 
LERATE,  TO  DAPHNIA  GALEATA  MENDO- 
TAE,  USING  LIFE  TABLES, 

Guelph  Univ.  (Ontario).  Dept.  of  Environmental 

Biology. 

K.  Day,  and  N.  K.  Kaushik. 

Environmental  Pollution,  Vol.  44,  No.  1,  p  13-26, 

1987.  3  fig,  2  tab,  32  ref. 

Descriptors:  'Water  pollution  effects,  'Fenvaler- 
ate,   'Daphnia,   'Toxicity,   'Population   exposure, 
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Group  5C— Effects  Of  Pollution 

•Life  history  studies,   *  Insecticides,   Pyrethroids, 
Pesticides,  Cladocera,  Survival,  Reproduction. 

The  effects  of  chronic  exposure  to  fenvalerate,  a 
synthetic  pyrethroid  insecticide,  on  the  cladoceran 
Daphnia  galeata  mendotae  were  evaluated  under 
laboratory  conditions.  The  daphnids  were  exposed 
for  their  entire  life  cycle  to  concentrations  ranging 
from  0.005  to  0.1  microgram(ug)  fenvalerate/L. 
The  parameters  used  to  determine  toxicity  were 
survival,  time  to  first  reproduction,  reproductive 
frequency,  number  of  young  per  brood,  cumulative 
brood  size,  intrinsic  rate  of  natural  increase  (r  sub 
m),  generation  time  (T)  and  net  reproductive  rate 
(R  sub  O).  A  concentration  of  0.005  ug  fenvaler- 
ate/L resulted  in  an  increase  in  longevity  but  a 
decrease  in  production  of  young.  Higher  concen- 
trations caused  a  decrease  in  survival.  Studies  of 
shorter  duration  than  the  complete  life  cycle  of  the 
organisms  would  not  have  detected  toxicity  at 
such  low  levels.  The  intrinsic  rate  of  natural  in- 
crease, r  sub  m,  was  not  affected  by  fenvalerate 
until  concentrations  reached  0.05  ug/L  and  r  sub  m 
decreased  to  0.113  from  0.238.  A  concentration  of 
0.01  ug/L  caused  the  net  reproductive  rate,  R  sub 
O,  and  the  generation  time,  T,  to  decrease  to  73.2 
offspring  per  female  and  17.3  days  from  125.9 
offspring  per  female  and  20.3  days,  respectively. 
(Author's  abstract) 
W87-08107 


TEST  OF  FLUCTUATING  ASYMMETRY  IN 
BLUEGILLS  (LEPOMIS  MACROCHIRUS  RA- 
FINESQUE)  AS  A  MEASURE  OF  PH-RELAT- 
ED  STRESS, 

National  Fisheries  Contaminant  Research  Center, 

Columbia,  MO. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-08108 


EFFECTS  OF  SAWDUST  POLLUTION  ON  THE 
GERMINATION  OF  FUNGAL  SPORES  IN 
LAGOS  LAGOON, 

Lagos  Univ.  (Nigeria).  Dept.  of  Biological  Sci- 
ences. 

T.  V.  I.  Akpata. 

Environmental  Pollution,  Vol.  44,  No.  1,  p  37-48, 
1987.  7  tab,  19  ref. 

Descriptors:  'Wood  wastes,  'Limnology,  *Water 
pollution  effects,  *Germination,  'Fungal  spores, 
•Lagos  Lagoon,  Inhibition,  Isolation,  Extraction, 
Nutrients,  Carbon,  Nitrogen,  Salinity,  Salts,  Coast- 
al waters. 

Four  fungi,  Aspergillus  flavus,  Aspergillus  gigan- 
teus,  Cladosporium  oxysportum  and  Trichoderma 
aureoviride,  isolated  from  Lagos  Lagoon,  were 
tested  for  spore  germination  in  aqueous  sawdust 
extract  of  different  hardwood  species  (Khaya  ivor- 
ensis,  Mitragyna  ciliata  and  Triplochiton  scleroxy- 
lon).  Extracts  of  M.  ciliata  were  inhibitory  to  spore 
germination  especially  at  higher  concentrations. 
Germ  tubes  of  spores  decreased  in  length  with 
increase  in  extract  concentration  for  C.  oxysporum 
and  T.  aureobiride,  while  Aspergillus  species 
showed  increase  in  length  up  to  a  peak  at  3% 
sawdust  extract  concentration,  and  thereafter  germ 
tube  lengths  decreased  with  increasing  concentra- 
tion. Extracts  of  T.  scleroxylon  stimulated  the 
spores  and  percentage  germination  increased  at 
higher  extract  concentrations  with  no  significant 
difference  in  germ  tube  length.  Similarly,  K.  ivor- 
ensis  had  a  stimulatory  effect  on  spore  germination 
and  length  of  germ  tube,  especially  at  higher  ex- 
tract concentrations.  Addition  of  soluble  exoge- 
nous carbon  and  nitrogen  sources  to  sawdust  ex- 
tract enhanced  spore  germination.  Apart  from  A. 
flavus,  which  had  only  9%  germination,  all  the 
spores  failed  to  germinate  in  lagoon  water  having 
2.1%  salinity.  The  spores  were  also  inhibited  by 
various  inorganic  salts,  i.e.  CaC12,  K.H2P04, 
MgS04  and  NaCl,  present  in  Lagos  Lagoon.  The 
results  suggest  that  sawdust  pollution  causes  en- 
richment of  the  lagoon,  thereby  enhancing  spore 
germination.  (Author's  abstract) 
W87-08109 


EFFECTS   OF   LONG-TERM    EXPOSURE   TO 
CYTHION  ON  THE  REPRODUCTION  OF  THE 


TELEOST  FISH,  CHANNA  PUNCTATUS 
(BLOCH), 

R.  N.  Ram,  and  A.  O.  Sathyanesan. 
Environmental  Pollution,  Vol.  44,  No.  1,  p  49-60, 
1987.  9  fig,  1  tab,  33  ref. 

Descriptors:  •Population  exposure,  'Toxicity, 
•Cythion,  *Water  pollution  effects,  'Fish  repro- 
duction, 'Channa,  ♦Teleosts,  ♦Pesticides,  'Organo- 
phosphorus  compounds,  Fish  physiology,  Spawn- 
ing, Gonads,  Oocytes,  Biochemistry. 

The  chronic  toxic  effects  of  an  organophosphorus 
pesticide  on  some  aspects  of  the  physiology  of 
reproduction  in  a  teleost  fish,  Channa  punctatus, 
are  described  in  this  investigation.  Fish  exposed  to 
2.0  mg/liter  of  commercial  cythion  continuously 
for  6  months,  from  January  (resting  phase)  to  June 
(spawning  phase),  exhibited  a  significant  inhibition 
of  gonadal  development  and  gonadosomatic  index. 
These  changes  were  correlated  with  less  active, 
and  a  reduced  number  of  pituitary  gonadotrophs, 
and  biochemical  changes  in  the  gonads  and  liver. 
The  immature  oocytes  of  the  experimental  fish 
exhibited  cytoplasmic  proteinaceous  'inclusion 
bodies',  which  ultimately  led  to  their  degeneration. 
The  results  suggest  that  cythion  may  act  directly 
on  the  gonads  and/or  through  the  pituitary-gonad- 
al  axis,  in  this  species.  (Author's  abstract) 
W87-08110 


EFFECT  OF  AMBIENT  OZONE  POLLUTION 
AND  ACIDIC  RAIN  ON  THE  GROWTH  AND 
CHLOROPHYLL  CONTENT  OF  GREEN  AND 
WHITE  ASH, 

New  Jersey  Agricultural  Experiment  Station,  New 

Brunswick. 

C.  L.  Elliott,  J.  C.  Eberhardt,  and  E.  G.  Brennan. 

Environmental  Pollution,  Vol.  44,  No.  1,  p  61-70, 

1987.  1  fig,  7  tab,  17  ref.  NJAES  Project  11353. 

Descriptors:  *Acid  rain,  *Tree  growth,  *Acid  rain 
effects,  *Ozone  pollution,  *Ash  trees,  *Water  pol- 
lution effects,  *Air  pollution  effects,  *Chlorophyll, 
Population  exposure,  Seedlings,  New  Jersey,  Tox- 
icity, Rainfall,  Shoots,  Plant  growth. 

Two-  and  three-year  old  green  ash  (Fraxinus  amer- 
icana  L.)  and  white  ash  (Fraxinus  pennsylvanica 
Marsh.)  seedlings  were  exposed  to  combinations  of 
ambient  ozone  and  acidic  ambient  rainfall  in  New 
Brunswick,  New  Jersey.  During  the  3-year  study 
the  potted  seedlings  did  not  develop  typical  foliar 
ozone  toxicity  symptoms,  despite  the  occurrence 
of  as  many  as  78  h  in  exceedance  of  the  National 
Ambient  Air  Quality  Standard  of  0.12  ppm.  Al- 
though the  pH  of  the  rainfall  was  as  low  as  3.6  and 
averaged  4.1,  no  symptoms  were  observed  result- 
ing from  the  ambient  precipitation.  The  rate  of 
shoot  growth  in  terms  of  height  and  diameter  was 
generally  not  affected  by  either  of  the  pollutants 
during  the  growing  season.  Although  the  chloro- 
,  phyll  content  of  white  ash  foliage  was  low  follow- 
ing  frequent  rainfall  in  the  early  summer  of  1984, 
there  was  no  statistically  significant  evidence  that 
acid  raid  or  ambient  ozone  decreased  chlorophyll 
in  ash  seedlings  during  the  3-year  study.  (Author's 
abstract) 
W87-08111 


EFFECT  OF  FERTILIZER  ON  THE  GROWTH 
OF  RADISH  PLANTS  EXPOSED  TO  SIMU- 
LATED ACIDIC  RAIN  CONTAINING  DIFFER- 
ENT SULFATE  TO  NITRATE  RATIOS, 

Boyce  Thompson  Inst,  for  Plant  Research,  Ithaca, 

NY. 

J.  S.  Jacobson,  J.  J.  Troiano,  L.  I.  Heller,  and  L. 

Osmeloski. 

Environmental  Pollution,  Vol.  44,  No.  1,  p  71-79, 

1987.  2  tab,  21  ref. 

Descriptors:  'Fertilizers,  *Acid  rain  effects,  •Rad- 
ishes, 'Plant  growth,  'Acid  rain,  'Simulated  acid 
rain,  'Sulfates,  'Nitrates,  'Water  pollution  effects, 
Acid  rain,  Population  exposure,  Biomass,  Shoots, 
Nutrients. 

Two  successive  experiments  were  performed  in  the 
greenhouse  to  test  the  hypothesis  that  plant  re- 
sponse to  the  amounts  and  ratios  of  sulfuric  and 
nitric  acids  in  rain  is  affected  by  the  amount  of 
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fertilizer  added  to  the  growing  medium.  Radish 
plants,  grown  with  different  levels  of  N-P-K  fertil- 
izer, were  given  ten  1-h  exposures  over  a  3-week 
period  to  simulate  acidic  rain  at  pH  values  from  2.6 
to  5.0  and  sulfate  to  nitrate  mass  ratios  from  0.3  to 
7.5.  Increased  acidity  of  simulated  rain  reduced 
plant  growth,  with  a  greater  depression  of  hypoco- 
tyl  mass  than  shoot  mass.  The  reverse  growth 
response  occurred  with  increased  supply  of  fertiliz- 
er: plant  biomass  rose  with  a  larger  increase  in 
shoot  mass  than  hypocotyl  mass.  In  one  experi- 
ment, plants  that  received  a  greater  supply  of 
fertilizer  exhibited  more  obvious  reductions  in 
growth  of  shoots  at  the  higher  levels  of  acidity  of 
simulated  rain.  There  were  no  significant  effects  of 
sulfate  to  nitrate  ratios  in  simulated  rain  on  plant 
growth,  nor  any  effect  of  this  ratio  on  the  response 
of  shoots  and  hypocotyls  to  acidity  of  simulated 
rain.  Addition  of  fertilizer  had  no  effect  on  plant 
response  to  sulfate  to  nitrate  ratios.  These  results 
do  not  support  the  hypothesis  that  nutrient-defi- 
cient plants  are  either  more  or  less  responsive  to 
sulfate  and  nitrate  in  rain  thanplants  grown  with 
optimal  supplies  of  nutrients.  They  support  previ- 
ous results  indicating  no  effects  of  sulfate  to  nitrate 
ratio  in  simulated  acidic  rain  on  plant  growth.  The 
results  also  suggest  that  the  greatest  risk  of  harmful 
effects  on  vegetation  may  come  from  the  combina- 
tion of  high  sulfate  and  high  acidity  in  rainfall. 
(Author's  abstract) 
W87-08112 


COMMUNITY  HOSPITAL  OUTBREAK  OF  LE- 
GIONELLOSIS:  TRANSMISSION  BY  POTA- 
BLE HOT  WATER, 

New  York  State  Dept.  of  Health,  Albany. 

J.  P.  Hanrahan,  D.  L.  Morse,  V.  B.  Scharf,  J.  G. 

Debbie,  and  G.  P.  Schmid. 

American  Journal  of  Epidemiology  AJEPAS,  Vol. 

125,  No.  4,  p  639-649,  April  1987.  2  fig,  2  tab,  28 

ref. 

Descriptors:  'Water  pollution  effects,  'Pollutant 
identification,  'Legionellosis,  'Potable  water, 
•Public  health,  'Community  hospitals,  'Epidemi- 
ology, Risk  factors,  Disease  transmission,  Isolation, 
Pneumonia,  Showers,  Hot  water,  Aerosols. 

Seven  cases  of  nosocomial  legionellosis  occurred 
between  February  and  September  1982  in  a  small 
community  hospital  in  Upstate  New  York.  All 
seven  were  cases  of  Legionella  pneumophila  sero- 
group  1;  six  were  hospital  patients  and  one  a  hospi- 
tal employee.  None  of  the  cases  died.  During  die 
peak  of  the  outbreak,  the  incidence  of  nosocomial 
legionellosis  was  1.2  cases  per  100  patient  dis- 
charges. An  epidemiologic  comparison  of  the  six 
patient  cases  with  21  matched  patient  controls 
suggested  that  longer  hospital  stay  (chi  sub  1 
squared  =  24.2,  p  <  0.001)  and  the  proximity  of 
patients'  rooms  to  ward  showers  (  chi  sub  1 
squared  =  4.4,  p  <0.04)  were  significant  risk 
factors  for  acquiring  legionellosis.  An  environmen- 
tal investigation  demonstrated  that  the  ward  show- 
ers and  the  hospital  hot  water  system  were  con- 
taminated with  L.  pneumophila  serogroup  1.  Mon- 
oclonal antibody  subtyping  performed  on  isolates 
obtained  during  the  outbreak  investigation  con- 
firmed that  the  hot  water  system  and  patient  iso- 
lates had  an  identical  pattern  of  reactivity.  The 
outbreak  demonstrates  that  legionellosis  can  be  a 
significant  cause  of  nosocomial  pneumonia  in  a 
community  hospital  and  that  transmission  can 
occur  from  contaminated  potable  hot  water 
sources,  potentially  via  shower  aerosols.  (Author's 
abstract) 
W87-08136 


HEALTH  ASPECTS  OF  GROUNDWATER  RE- 

CHARGE,  nn_.   . 

Los  Angeles  County  Sanitation  Districts,  Whittier, 

CA. 

For  primary  bibliographic  entry  see  Field  4B. 
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SOIL  DEPOSITION  OF  TRACE  METALS 
DURING  GROUNDWATER  RECHARGE 
USING  SURFACE  SPREADING, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Flold  5 


For  primary  bibliographic  entry  sec  Field  2F. 
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ENVIRONMENT  AND  SOLID  WASTES: 
CHARACTERIZATION,  TREATMENT,  AND 
DISPOSAL. 

Oak  Ridge  National  Lab.,  TN. 

For  primary  bibliographic  entry  see  Field   5D. 
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CEGB  EXPERIENCE  IN  FUEL  ASH  DISPOS- 
AL, 

Central  Electricity  Generating  Board,  Nottingham 

[England).  Midlands  Region. 

For  primary  bibliographic  entry  see  Field  5E. 
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:»RRELATIONS  OF  PHYSICAL  AND  CHEMI- 
:AL  PROPERTIES  OF  COMPOUNDS  WITH 
THEIR  TOXICmES  AND  DISTRIBUTIONS  IN 
[HE  ENVIRONMENT, 

Dow  Chemical  Co.,  Midland,  MI.  Dept.  Health 

ind  Environmental  Sciences. 

"or  primary  bibliographic  entry  see  Field  5B. 
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ASSESSING  THE  EFFECTS  OF  CONTAMI- 
NANTS ON  THE  STRUCTURE  AND  FUNC- 
"ION  OF  AQUATIC  ECOSYSTEMS, 

)ak  Ridge  National  Lab.,  TN.  Environmental  Sci- 

nces  Div. 

.  M.  Giddings. 

N:  Environment  and  Solid  Wastes:  Characteriza- 

wn,  Treatment,  and  Disposal.  Proceedings  of  the 

ourth  Life  Sciences  Symposium,  Environment 

nd  Solid  Wastes,  Gatlinburg,  Tennessee,  October 

-8,  1981.  Butterworth  Publishers,  Boston,  Massa- 

husetts.  1983.  p  245-258,  1  fig,  20  ref.  DOE  Con- 

■act  W-7405-eng-26. 

>escriptors:  *Ecological  effects,  'Water  pollution 
Beets,  'Ecosystems,  Environmental  impact  state- 
lent,  Organic  compounds,  Inorganic  compounds, 
ioassays. 

cosystems  are  the  context  in  which  all  organisms 
ve,  reproduce,  interact,  and  evolve.  A  balanced 
jproach  to  environmental  impact  assessment  in- 
ludes  consideration  of  effects  on  whole  ecosys- 
ins  as  well  as  analyses  of  effects  on  organisms 
id  populations.  Potential  effects  of  contaminants 
a  whole  ecosystems  include  changes  in  energy 
ow,  nutrient  flow,  or  trophic  structure.  Such 
langes  are  generally  not  predictable  from  meas- 
■ements  of  responses  of  individual  species,  but 
ust  be  determined  by  investigating  whole  ecosys- 
ms.  Responses  of  aquatic  ecosystems  to  organic 
id  inorganic  contaminants  have  been  demonstrat- 
I  in  microcosms  (laboratory  models  of  ecosys- 
ms)  simulating  various  aquatic  environments.  Ex- 
nined  here  is  the  range  of  potential  interactions 
:tween  chemical  pollutants  and  aquatic  ecosys- 
ms.  The  focal  point  of  the  discussion  is  the 
©system,  rather  than  any  particular  group  of 
|uatic  organisms.  The  methods  go  beyond  the 
ute  bioassay  to  a  more  complete  and  realistic 
yle  of  environmental  assessment.  (See  also  W87- 
il66)(Lantz-PTT) 
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BK  ANALYSIS:  SOLID  WASTES  FROM  OIL 
IALE  AS  AN  EXAMPLE  OF  THE  USE  OF 
EALTH  EFFECTS  AND  ECOLOGICAL  DATA 
3R  RISK  ESTIMATION, 

VG  Corp.,  San  Diego,  CA. 
B.  Gratt. 

1:  Environment  and  Solid  Wastes:  Characteriza- 
•n,  Treatment,  and  Disposal.  Proceedings  of  the 
mrth  Life  Sciences  Symposium,  Environment 
d  Solid  Wastes,  Gatlinburg,  Tennessee,  October 
J,  1981.  Butterworth  Publishers,  Boston,  Massa- 
usetts.  1983.  p  285-298,  1  fig,  3  tab,  9  ref.  DOE 
mtract  EV  10706. 

scriptors:  'Solid  wastes,  'Risk  assessment,  'Oil 
He,  'Ecological  effects,  'Waste  disposal,  Indus- 
al  wastes,  Water  pollution  effects. 


Risk  analysis  is  a  predictive  process  that  provides 
information  to  aid  in  formulating  and  managing  a 
program  of  environmental  research.  Health  risks 
are  determined  by  an  interactive  process  that  uses: 
(1)  exposure  resulting  from  source  terms,  as  char- 
acterized by  the  probability  of  exposure  to  pollut- 
ants and  accidents,  based  on  a  reference  industry 
fuel  cycle;  (2)  health  effects,  as  characterized  by 
the  conditional  probability  of  effect  given  the  ex- 
posure; and  (3)  the  population  at  risk.  The  health 
risk  is  defined  as  the  expectation  of  the  population 
health  effects  for  all  exposures  under  consider- 
ation. The  oil  shale  industry  will  be  an  immense 
solids-handling  industry  moving  1,900,000  t  of  raw 
shale  to  produce  1,000,000  bbl/d  of  oil.  Solid  waste 
generated  by  the  oil  shale  industry  will  increase  air 
and   water  pollution.   Air  pollutants   from   solid 
waste  piles  are  primarily  fugitive  dust.  Water  pol- 
lutants derived  from  solid  wastes  consist  of  lea- 
chates  percolated  from  spent  shale.  Health  effects, 
both  public  and  occupational,  for  oil  shale  can  be 
analyzed  for  both  threshold  and  nonthreshold  ef- 
fects. Airborne  pollutants,  especially  dust  and  par- 
ticulates, are  a  major  concerns  for  the  occupational 
workforce.  The  potential  for  serious  water  pollu- 
tion exists,  especially  from  leachates  from  the  spent 
shale.  Ecosystem  risks  result  from  the  loss  of  habi- 
tat associated  with  the  enormous  amount  of  solid 
waste  generated  by  a  commercial-size  oil  shale 
industry.  Crude  models  for  indicator  species  using 
available  data  indicate  that  the  mule  deer  popula- 
tion may  decline  by  one-fifth,  and  trout  popula- 
tions in  the  region  may  be  drastically  curtailed 
under  extreme  conditions.  (See  also  W87-08166) 
(Author's  abstract) 
W87-08185 


METROPOLITAN  WASTEWATER  MANAGE- 
MENT COMMISSION  SLUDGE  MANAGE- 
MENT PLAN,  EUGENE-SPRINGFIELD, 
OREGON. 

Environmental  Protection  Agency,  Seattle,  WA. 

Region  X. 

For  primary  bibliographic  entry  see  Field   5D 
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EFFECTS  OF  ACTD  RAIN  ON  PLANT  MICRO- 
BIAL ASSOCIATIONS  IN  CALIFORNIA, 

California  Univ.,  Berkeley.  Dept.  of  Plant  and  Soil 

Biology. 

D.  Harris,  and  E.  A.  Paul. 

Available  from  the  National  Technical  Information 

Service,    Springfield,    Virginia   22161,    as    PB84- 

242122.  Price  codes:  A04  in  paper  copy,  A01  in 

microfiche.  Report  to  the  California  Air  Resources 

Board,  April  13,  1984.  66  p,  7  fig,  25  tab,  23  ref. 

Project  No.  A2  087-32. 

Descriptors:  'Water  pollution  effects,  'Acid  rain 
effects,  'California,  'Isotope  studies,  'Simulated 
rainfall,  Simulation  analysis,  Hydrogen  ion  concen- 
tration, Trifoliums,  Lupinus,  Microbiological  stud- 
ies. 

The  effects  of  simulated  acid  rain  of  pH  5.6  to  3.0, 
with  ionic  composition  similar  to  that  found  in 
California,  on  Trifolium  repens,  Lupinus  densi- 
florus  and  L.  benthamii  grown  in  two  soils  were 
tested.  The  interactions  of  treatment  intensity,  soil 
type,  phosphorus  uptake  and  mycorrhizal  influ- 
ences on  growth,  carbon  fixation  and  allocation 
and  nitrogen  fixation  were  determined.  Acidic 
treatments  generally  decreased  plant  growth,  no- 
dulation  and  nitrogenase  activity.  The  exposure  of 
plants  to  a  large  number  of  simulated  rainfall  con- 
ditions of  shorter  duration  did  not  result  in  the 
negative  growth  effects.  Plants  adequately  sup- 
plied with  P,  either  as  fertilizer  or  by  mycorrhizal 
fungi,  were  much  more  resistant  to  conditions 
caused  by  acidic  precipitation  and  in  some  cases 
growth  increases  were  found.  Measurements  of 
carbon  incorporation  rates,  beneath  ground  respi- 
ration and  carbon  allocation  in  established  plants 
(10  to  12  weeks)  was  conducted  in  a  specially 
designed  growth  chamber  which  allowed  exposure 
of  above  ground  plant  parts  to  carefully  controlled 
levels  of  14-C02.  Beneath  ground  respiration 
could  then  be  measured  separately.  These  measure- 
ments showed  only  a  25%  decrease  due  to  the 
observed  acid  rain  treatment  and  did  not  account 
for  the  2-3  fold  differences  in  plant  yield.  This  was 


Effects  Of  Pollution— Group  5C 

attributable  at  least  in  part  to  a  decrease  in  sensitiv- 
ity to  the  acid  rain  treatments  in  the  older  plants 
used  for  the  14-C  studies.  Internal  turnover  rates  of 
carbon  under  acidic  conditions  were  very  high  but 
the  effect  of  this  on  long-term  growth  has  not  been 
clearly  delineated.  Lupines  and  clovers  were  found 
to  be  acid  sensitive  associations  that  occur  widely 
in  California  rangelands  on  soils  that  vary  in  acid 
sensitivity.  This  work  has  shown  that  further  field 
studies  of  the  physiological  processes  involved  in 
growth  and  plant  nutrition  should  lead  to  much 
better  criteria  regarding  acidic  inputs  into  natural 
environments.  (Author's  abstract) 
W87-08217 


METHODS  TO  EVALUATE  ECOTOXICOLO- 
GICAL  EFFECTS  OF  CHEMICALS  (METHO- 
DEN  ZUR  OKOTOXIKOLOGISCHEN  BEWER- 
TUNG  VON  CHEMIKALIEN), 

Kernforschungsanlage  Juelich  G.m.b.H.  (Germa- 
ny, F.R.).  Projekttraeger  fuer  Umweltchemikalien. 
F.  Fuhr,  H.  M.  Biehl,  and  W.  Thielert. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia  22161,  as  DE84- 
03045.  Price  codes:  A06  in  paper  copy,  A01  in 
microfiche.  Band  2:  Boden  und  Modellsysteme  Ar- 
beitsgemeinschaft  'Boden  und  Chemikalien'  Ber- 
lcht  1979-1983.  Report  No.  Juel-Spez-224,  Octo- 
ber 1983.  107  p,  30  fig,  39  tab,  20  ref. 

Descriptors:  'Toxicology,  'Ecological  effects, 
•Germany,  'Water  pollution  effects,  Adsorption, 
Chemical  analysis,  Cadmium,  Mercury,  Chromi- 
um, Selenium,  Herbicides,  Heavy  metals,  Poly- 
chlorinated  biphenyls. 

The  Minister  of  Science  and  Technology  of  the 
Federal  Republic  of  Germany  supports  research  in 
the  field  of  'methods  to  evaluate  ecotoxicological 
effects  of  chemicals'.  In  the  ecosystem,  the  soil  is 
the  major  sink  for  environmental  chemicals.  In  a 
coordinated  program,  several  laboratories  have 
conducted  research  to  evaluate  and  standardize 
different  methods  to  study  degradation,  accumula- 
tion and  effects  of  chemicals  in  the  soil.  Results 
from  a  four  year  study  are  presented  in  five  reports 
on  adsorption/desorption,  translocation  and  degra- 
dation of  chemicals  in  15  soils  of  the  Federal 
Republic  of  Germany.  Partial  laboratory  results 
are  compared  with  data  achieved  in  field  studies. 
The  following  test  chemicals  have  been  included  in 
the  program:  Cd-,  Hg-,  Cr-,  and  Se-compounds, 
the  herbicides  2,4,5-T,  and  pichloram,  the  tenside 
LAS,  PCB  as  well  as  halogenorganic  compounds. 
On  the  basis  of  the  results,  standardized  test  meth- 
ods are  proposed.  (Author's  abstract) 
W87-08232 


FISH  HEAD  ACETYLCHOLINESTERASE  AC- 
TIVITY AFTER  AERIAL  APPLICATION  OF 
TEMEPHOS  IN  TWO  RIVERS  IN  BURKINA 
FASO,  WEST  AFRICA, 

Institute  of  Aquatic  Biology,  Achimota  (Ghana) 
L.  A.  K.  Antwi.  ' 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  38,  No.  3,  p  461-466, 
March  1987. 

Descriptors:  'Pesticides,  'Larvicides,  'Phosphor- 
othioate  pesticides,  'Water  pollution  effects,  *Te- 
mephos,  'Rivers,  'Fish  physiology,  Parasites,  En- 
vironmental effects,  Ecological  effects,  Fish,  Tila- 
pia,  Stream  fisheries,  Disease  control. 

A  20  year  program  to  control  onchocerciasis  in  the 
Volta  River  Basin  in  West  Africa  began  in  1974. 
An  organophosphorus  larvicide,  temephos 
(0,0,0',0'-tetramethyl  0,0'-thiodi-p-phenylene  phos- 
phorothioate)  is  applied  aerially  on  a  weekly  basis 
to  all  breeding  sites  of  Simulium  damnosum  in  the 
rivers  of  the  program  area.  The  environment  is 
monitored  to  assess  the  effects  of  larvicide  applica- 
tion on  non-target  organisms.  Many  of  the  treated 
rivers  flow  into  man-made  lakes  of  major  econom- 
ic importance,  and  all  treated  rivers  support  an 
economically  important  fish  industry.  This  study 
examines  the  effect  of  6  years  application  of  teme- 
phos on  the  acetylcholinesterase  (AChE)  activity 
per  whole  head  of  4  commercial  fish  species  (Tila- 
pia  galilaea,  Tilapia  nilotica,  Alestes  nurse,  and 
Schilbe  mystus)  from  2  treated  rivers  in  the  Ouaga- 
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dougou  area  of  Burkina  Faso.  In  all  four  fish 
species  examined  there  was  no  statistically  signifi- 
cant difference  in  total  AChE  activity  per  whole 
head  of  fish  between  the  treated  rivers  and  the 
control  sites.  It  is  suggested  that  fish  avoid  the 
larvicide  during  application  periods  by  swimming 
downstream  or  into  untreated  tributaries.  In  addi- 
tion to  this  avoidance  reaction,  the  non-persistent 
nature  of  temephos  and  the  volume  of  flowing 
river  water  may  contribute  to  the  results.  (McFar- 
lane-PTT) 
W87-08259 

MAMMALIAN  MITOCHONDRIA  AS  IN 
VITRO  MONITORS  OF  WATER  QUALITY, 

Wisconsin     Univ.-Madison.      Water      Resources 

Cellter  ,   ■  E      U    (A 

For  primary  bibliographic  entry  see  Field  5A. 
W87-08260 

COMBINED  TOXICITY  OF  FOUR  TOXI- 
CANTS (CU,  CR,  OIL,  OIL  DISPERSANT)  TO 
ARTEMIA  SALINA,  . 

Athens  Univ.  (Greece).  Zoological  Lab.  and 
Museum.  , 

G.  Verriopoulos,  M.  Moraitou-Apostolopoulou, 
and  E.  Milliou.  . 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  38,  No.  3,  p  483-490, 
March  1987.  3  fig,  3  tab,  11  ref. 

Descriptors:  'Toxicity,  'Synergistic  effects, 
♦Water  pollution  effects,  "Trace  metals,  *Copper, 
♦Chromium,  Oil,  Dispersants,  Haxardous  sub- 
stances, Pollution,  Coastal  waters,  Heavy  metals. 

This  study  estimates  the  joint  toxicity  of  some 
pollutants  commonly  found  in  nearshore  polluted 
waters;  two  metals  (copper  and  chromium),  an  oil 
(Tunesian  crude  oil  zarzaitine  type),  and  an  oil 
dispersant  (Finasol  OSR-2).  The  test  animals  were 
Artemia  salina.  Acting  individually,  copper  was 
more  toxic  (LC50  =  0.485  ppm)  than  chromium 
(LC50  =  12.838  ppm),  and  oil  (LC50  =  297.8 
ppm)  was  far  less  toxic  than  the  oil  dispersant 
(LC50  =  0.90  ppm).  Acting  in  mixtures  of  two, 
toxicity  was  either  additive  (Cr  4-  oil,  Cr  +  dis- 
persant) or  less  than  additive  (Cu  +  Cr  and  oil  + 
dispersant).  Acting  jointly  in  mixtures  of  three,  all 
were  less  than  additive.  All  four  pollutants  mixed 
together  gave  a  less  than  additive  reaction. 
(McFarlane-PTT) 
W87-08262 

ARSENIC  TOXICITY  CHANGES  IN  THE 
PRESENCE  OF  SEDIMENT, 

Texas  Univ.  at  Dallas,  Richardson.  Dept.  of  Envi- 
ronmental Sciences. 

G.  A.  Burton,  J.  M.  Lazorchak,  W.  T.  Waller,  and 
G.  R.  Lanza. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  38,  No.  3,  p  491-499, 
March  1987.  5  fig,  3  tab,  16  ref. 

Descriptors:  'Arsenates,  *Arsenites,  'Analytical 
methods,  'Pesticides,  'Herbicides,  'Arsenic, 
•Sediment,  'Toxicity,  'Daphnia,  Pesticide  toxici- 
ty, Enzymes,  Survival,  Population  exposure,  Crus- 
taceans. 


solids  and  also  contain  sediment,  therefore  daph- 
nids  are  in  the  presence  of  suspended  solids  and 
sediment  when  exposed  to  toxicants.  The  presence 
of  sediments  significantly  increases  Daphnia  sur- 
vival through  time  when  initially  exposed  to  arsen- 
ite.  (McFarlane-PTT) 
W87-08263 

METABOLIC  CONSEQUENCES  OF  METHYL 
PARATHION  EXPOSURE  IN  THE  BIVALVE, 
LAMELLIDENS  MARGINALIS  (LAMARCK), 

Sri  Venkateswara  Univ.,  Tirupati  (India).  Dept.  of 
Zoology.  _   „     .  , 

P.  K.  Mohan,  L.  V.  Reddy,  C.  R.  Shankara,  and 
K.  Indira. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  38,  No.  3,  p  509-514, 
March  1987.  1  tab,  15  ref. 

Descriptors:  'Water  pollution  effects  'Bioaccumu- 
lation,  'Metabolism,  'Bioindicators,  'Parathion, 
Mollusks,  Pesticides,  Organic  pesticides,  Enzymes, 
Tissue  analysis. 

Fresh  water  mussels  tolerate  high  levels  of  pesti- 
cide toxicity.  This  study  traces  the  metabolic  con- 
sequences of  methyl  parathion  exposure  in  foot, 
mantle  and  adductor  muscle  tissue  with  reference 
to  ammonia  detoxification  mechanisms.  Lactic  acid 
levels  increased  to  maximum  extent  in  the  foot 
(25%)  as  compared  to  mantle  (14%)  and  adductor 
muscle  (9%).  The  foot  also  demonstrated  elevated 
levels  of  ammonia  due  to  increased  purine  catabo- 
lism  AMP  deaminase  showed  differential  activity, 
increasing  by  52,  45,  and  35  percent  m  foot, 
mantle,  and  adductor  muscle,  respectively.  Gluta- 
mate  dehydrogenase  activity  increased  in  all  tissues 
exposed  to  methyl  parathion.  This  freshwater  bi- 
valve appears  to  have  inherent  tissue  specific  re- 
sistance potentiality  to  withstand  ambient  pesticide 
toxicity  by  modifying  its  metabolism.  (McFarlane- 
PTT) 
W87-08264 

SENSITIVITY  OF  TOAD  TADPOLES,  BUFO 
MELANOSTICTUS  (SCHNEIDER),  TO  HEAVY 
METALS,  L  „  ,      , 

Industrial  Toxicology  Research  Centre,  Lucknow 

(India). 

B.  S.  Khangarot,  and  P.  K.  Ray. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  38,  No.  3,  p  523-527, 

March  1987.  2  tab,  19  ref. 

Descriptors:  'Toxicity,  'Tadpoles,  'Toads, 
'Water  pollution  effects,  'Heavy  metals,  Trace 
elements,  Trace  metals,  Cadmium,  Copper,  Chro- 
mium, Mercury,  Nickel,  Silver,  Zinc. 

This  study  determined  the  acute  toxicity  of  cadmi- 
um, copper,  chromium,  mercury,  nickel,  silver  and 
zinc  to  tadpoles  of  the  toad,  Bufo  melanostictus, 
which  is  commonly  available  and  breeds  in  aquatic 
habitats  exhibiting  a  wide  range  of  temperature  and 
varying  water  quality.  The  96  h  LC50  values  indi- 
cated a  decreasing  rank  order  of  toxicity  is  Ag, 
Hg,  Cu,  Cd,  Zn,  Ni,  and  Cr.  The  toxicity  of  silver 
was  more  than  12,000  times  that  of  chromium. 
(McFarlane-PTT) 
W87-08266 


United  States),  between  2000  and  40000  lung 
cancer  fatalities  are  caused  by  inhalation  of  natural 
radon  released  from  US  public  water  supplies.  The 
average  concentration  of  radon  in  these  v. 
plies  generates  a  lifetime  risk  of  about  1  in  OOIM 
the  highest  level  of  risk  allowed  for  any  contami- 
nant currently  regulated  under  the  Safe  Drinking 
Water  Act.  Reducing  the  levels  of  radon  in  drink- 
ing water,  which  would  significantly  lessen  the 
risks  to  health,  has  been  found  to  be  feasible  by 
either  aeration  or  treatment  with  granular  activat- 
ed carbon.  (Author's  abstract) 
W87-08308 


The  widespread  use  of  arsenic  as  a  herbicide  has 
resulted  in  high  soil  and  sediment  concentrations  in 
some  areas.  Arsenite  is  more  toxic  than  arsenate  to 
Daphnia  magna,  while  arsenate  depresses  phospha- 
tase activity  to  a  greater  degree  than  arsenite.  This 
study  reports  on  the  effect  of  sediments  on  stand- 
ard arsenite  LC50  determinations  with  Daphnia 
and  alkaline  phosphatase  activity  (APA).  Turbidity 
in  the  test  vessels  was  not  a  major  negative  in 
survival  but  may  have  had  an  important  positive 
effect  in  reducing  water  arsenic  concentrations. 
Oxidation  of  arsenite  to  less  toxic  arsenate  species 
may  have  contributed  to  decreasing  toxicity.  Sur- 
vival in  vessels  without  sediment  changed  very 
little  over  time  as  arsenic  apparently  remained  in 
the  water  column  and  continued  to  exert  toxic 
effects  on  the  Daphnia.  Using  sediment  in  the 
LC50  test  better  represents  in  situ  conditions  than 
traditional  tests  with  water  only.  Natural  aquatic 
systems    contain    varying    degrees    of   suspended 


ESTIMATING  THE  HEALTH  RISKS  OF 
RADON  IN  DRINKING  WATER, 

Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Drinking  Water. 
C.  R.  Cothern.  .    . 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  4,  p  153-158,  April  1987.  5 
fig,  6  tab,  22  ref. 

Descriptors:  'Water  quality,  'Public  health, 
•Radon,  'Drinking  water,  'Water  pollution  ef- 
fects, 'Lung  cancer,  Water  supply,  Water  treat- 
ment, Inhalation,  Risks,  Estimating,  Aeration,  Ac- 
tivated carbon. 

By  combining  information  about  the  occurrence, 
transport,  exposure,  and  health  effects  of  radon  in 
drinking  water,  it  has  been  estimated  that  over  a 
period  of  70  years  (the  average  lifetime  in  the 


POTENTIAL  TOXICITY  OF  URANIUM  IN 
WATER, 

Utah  Univ.,   Salt  Lake  City.   Radiobiology  Div. 
M.  E.  Wrenn,  P.  W.  Durbin,  D.  L.  Willis,  and  N. 
P.  Singh. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  4,  p  177-184,  April  1987.  3 
fig  4  tab,  57  ref.  DOE  Contract  DE-AC02-76EV- 
00i  19  and  EPA  CR812681-01-03. 

Descriptors:  'Model  studies,  'Bioaccumulation, 
'Water  pollution  effects,  'Toxicity,  'Uranium, 
•Radium  isotopes,  Public  health,  Radiation  effects, 
Epidemiology,  Organs. 

The  nephrotoxic  responses  of  mammalian  species, 
including  humans,  to  injected,  inhaled,  ingested, 
and  topically  applied  uranium  compounds  have 
been  thoroughly  investigated.  Because  there 
appear  to  be  no  unequivocal  reports  of  uranium- 
induced  radiation  effects  in  humans,  it  is  necessary 
to  rely  on  experimental  work  with  animals  and  on 
epidemiological  investigations  of  human  popula- 
tions exposed  to  radium  isotopes  to  infer  human 
response  to  the  alpha-particle  emissions  of  urani- 
um. Metabolic  models  have  been  developed  to 
relate  the  intake  of  uranium  in  water  and  food  to 
its  uptake  in  the  human  skeleton  and  soft  tissues,  of 
which  the  kidney  is  the  critical  organ.  A  US 
Environmental  Protection  Agency  committee  has 
recommended  a  limit  for  uranium  in  drinking 
water  of  100  microgram/L,  which  includes  a  sub- 
stantial safety  factor,  to  limit  effects  on  the  kidney. 
(Author's  abstract) 
W87-08312 


NUTRIENT  ENRICHMENT  AND  EUTROPH- 
ICATION  OF  LAKE  MICHIGAN, 

Michigan  Univ.,   Ann   Arbor.   Great   Lakes  Re- 
search Div. 
C  L  Schelske. 

Available  from  the  National  Technical  Informatior 
Service,  Springfield,  VA  22161,  as  DE82-015576 
Price  codes  A02  in  paper  copy  and  A01  in  miro 
fiche.  DOE/EV/02003-44,  April  1982.  Depart 
ment  of  Energy,  Washington,  DC.  23  p.  DOt 
Contract  No.  DE-AC02-76EV02003. 

Descriptors:  *Water  pollution  effects,  'Eutroph 
ication,  'Phosphorus,  'Nutrients,  'Phytoplankton 
•Algae,  *Lakes,  Lake  Michigan,  Silica,  Diatoms 
Trophic  level,  Algal  growth,  Cyanophyta. 

The  final  report  on  a  1969-1981  study  of  eutroph 
ication  in  Lake  Michigan  summarizes  accomplish 
ments  and  significance  of  research.  It  lists  44  r« 
ports  written  during  the  project,  approximately  5 
papers  presented  at  meetings,  and  7  papers  i 
progress.  Nutrient  enrichment  experiments  showe 
that  phosphorus  was  the  limiting  nutrient  for  pn; 
toplankton.  Thus  phosphorus  addition  accelerate 
phytoplankton  growth  and  eutrophication.  The  in 
balance  in  the  inputs  of  phosphorus  and  silu 
caused  a  decrease  in  silica  concentrations  whic 
limited  diatom  production  and  increased  produ 
tion  of  blue-green  algae.  (Cassar-PTT) 
W87-08360 


PROCEEDINGS  OF  A  SEMINAR  ON  ATTAI1 
ING  WATER  QUALITY  GOALS  THROUG 
WATER  MANAGEMENT  PROCEDURES. 

Hydrologic  Engineering  Center,  Davis,  CA. 
For   primary   bibliographic   entry  see   Field  5' 

W87-08365 
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HAZARD  ASSESSMENT  OF  CHEMICAL:  CUR- 
RENT DEVELOPMENTS,  VOLUME  1. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-08394 


REPRODUCTIVE  TOXICOLOGY  OF  AQUAT- 
IC CONTAMINANTS, 

Thomas  Hunt  Morgan  School  of  Biological  Sci- 
ences. Lexington,  KY. 
W.  J.  Birge,  J.  A.  Black,  and  B.  A.  Ramey. 
IN:  Hazard  Assessment  of  Chemicals:  Current  De- 
velopments, Vol.  1,  Academic  Press,  New  York. 
1981.  p  59-115,  7  fig,  7  tab,  196  ref.  Contract  No. 
\EN  74-00768  A01. 

Descriptors:  *Fish  eggs,  *Larvae,  'Water  pollu- 
ion  effects,  *Fish  toxins,  'Amphibians,  Organic 
impounds.  Polychlorinated  biphenyls,  Heavy 
netals,  Metals,  Pesticides,  Phenols,  Industrial 
vastes,  Toxicity,  Inorganic  compounds. 

Jince  reproduction  is  a  sensitive  target  of  aquatic 
:ontaminants,  increased  emphasis  has  been  placed 
in  the  use  of  chronic  life-cycle  and  embryo-larval 
oxicity  tests  for  establishing  water  quality  criteria 
or  hazardous  materials.  Embryo-larval  test  proce- 
lures  may  be  of  the  static  renewal  type  or  of  the 
ontinuous  flow  type  and  may  be  used  for  hazard 
ssessment  or  to  determine  the  effects  of  pollution 
tress  on  population  dynamics.  Some  inorganic 
oxicants  that  affects  the  reproduction  of  aquatic 
irganisms  are  B,  Cd,  Cu,  Hg,  Ni,  and  other  metals. 
"hey  occur  in  the  aquatic  environment  usually 
rom  agricultural,  mining,  or  industrial  sources  and 
ffect  the  eggs  and  larvae  of  various  species  of  fish. 
)rganie  toxicants  which  inhibit  animal  reproduc- 
ion  include  polychlorinated  biphenyls,  pesticides, 
henolic  compounds,  and  chloroform.  Phenolic 
ompounds  and  many  other  industrial  chemicals 
s.g.  chlorobenzene,  carbon  tetrachloride,  chloro- 
5rm,  methylene  chloride)  are  also  highly  toxic  to 
evelopmental  stages  of  fish  and  amphibians.  Much 
f  the  additional  literature  on  the  reproductive 
)xicology  of  organic  compounds  is  summarized, 
►f  the  great  number  of  organic  compounds  which 
ay  potentially  contribute  to  freshwater  pollution, 
ery  few  have  been  studied  for  toxic  effects  on 
iproduction.  (See  also  W87-08394)  (Geiger-PTT) 
^87-08397 


IRECT  AND  INDIRECT  EFFECTS  OF 
CIDIC  DEPOSITION  ON  VEGETATION, 
CID  PRECIPITATION  SERIES,  VOLUME  5. 

utterworth  Publishers,  Boston.  1984.  117  p. 
blume  edited  by  Rick  A.  Linhurst.  Series  edited 
i  John  I.  Teasley. 

lescriptors:  'Water  pollution  effects,  *Acid  rain, 
Vegetation,  *Forests,  Ecosystems,  Precipitation, 
rees,  Soil  chemistry,  Growth  rates,  Plant  dis- 
ises. 

he  complexity  of  studying  effects  of  acid  rain 
•ecipitation  on  vegetation,  particularly  forests,  is 
nphasized.  In  fact,  indirect  effects  may  ultimately 
'ove  to  be  more  significant  than  direct  effects 
ich  as  tissue  lesions.  A  holistic  approach  will 
oduce  the  most  understanding  of  the  effects  of 
id  deposition.  Chapters  include  discussions  on 
e  ecosystem  level  and  on  individual  plants.  Some 
the  interactions  considered  are  the  indirect  ef- 
cts  of  acid  rain  on  plant  diseases,  insects,  and 
icroorganisms.  On  the  forest  community  level, 
apters  concern  chemical  responses  of  forest  Can- 
nes to  acid  rain  and  changes  in  forest  tree  growth 
tes  in  New  England.  The  forest  site  index  is 
ggested  as  a  methodology  for  defining  the  forest 
sources  at  risk  from  long-term  inputs  of  acid 
ecipitation.  (See  also  W87-08402  thru  W87- 
W8)  (Cassar-PTT) 
'87-08401 


Descriptors:  'Water  pollution  effects,  *Acid  rain, 
•Ecosystems,  'Vegetation,  Model  studies,  Trees, 
Forests,  Camels  Hump  Mountain,  Vermont,  Moun- 
tains, Red  spruce,  Trees,  Litter,  Nutrients,  Precipi- 
tation. 

A  conceptual  ecosystem  model  was  developed  to 
study  the  effects  of  acid  rain.  Most  of  the  field  data 
was  collected  at  Camels  Hump  Mountain  in  the 
Green  Mountains  of  Vermont.  Between  1965  and 
1979  several  changes  in  the  basal  area  and  density 
of  dominant  tree  species  were  noted.  Red  spruce 
declined  significantly  during  this  period.  The  aver- 
age pH  of  rain  is  4.0,  and  this  precipitation  contains 
heavy  metals.  Mycorrhiza  were  not  found  on  roots 
of  red  spruce  from  the  boreal  zone  but  were  found 
on  roots  in  the  hardwood  zone.  The  area  of  forest 
floor  covered  by  mosses  was  reduced  by  about 
50%.  Between  1965  and  1982  the  depth  of  litter 
increased  by  a  factor  of  2.  The  high  acidity  was 
believed  to  depress  microbial  decomposition.  Most 
of  the  studies  described  in  this  paper  are  not  yet 
complete,  and  definite  conclusions  have  not  been 
made.  (See  also  W87-08401)  (Cassar-PTT) 
W87-08402 


EFFECTS  OF  ACID  PRECIPITATION  ON 
PLANT  DISEASES, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Plant  Pathology. 

R.  I.  Bruck,  and  S.  R.  Shafer. 

IN:  Acid  Precipitation  Series,  Volume  5:  Direct 

and    Indirect   Effects   of  Acidic   Deposition   on 

Vegetation,  Butterworth  Publishers,  Boston.  1984 

pi  9-32,  3  fig,  51  ref. 

Descriptors:  'Water  pollution  effects,  'Acid  rain, 
'Vegetation,  'Plant  diseases,  Diseases,  Pathogens, 
Parasites,  Soil  chemistry,  Fungi,  Roots. 

Most  plant  diseases  consist  of  delicate  interactions 
between  higher  plants  and  microorganisms.  Acidic 
precipitation  represents  an  environmental  stress 
that  has  been  shown  to  affect  expected  develop- 
ment of  some  diseases  and  similar  phenomena 
under  experimental  conditions.  From  the  perspec- 
tive of  the  disease  triangle  framework,  this  impact 
may  be  expressed  through  increased  plant  suscepti- 
bility (through  physical  wounding  or  impaired 
physiological  activity),  decreased  plant  susceptibil- 
ity through  altered  metabolic  pathways,  decreased 
pathogen  activity  (from  intolerance  to  low-pH 
conditions  by  vegetative  or  survival  structures  or 
from  increased  activity  of  competitors)  or  in- 
creased pathogenicity  (by  stimulation  from  more 
favorable  pH  conditions  for  acidophilic  organisms 
or  by  elimination  of  competitors).  Aerial  plant 
parts  are  directly  exposed  to  rainfall,  and  the  po- 
tential influence  of  acidic  precipitation  on  patho- 
gens and  diseases  of  aboveground  tissues  seems 
obvious.  However,  soilborne  pathogens  and  root 
diseases  may  also  be  significantly  altered  by  short- 
term  acidification  of  the  soil  solution  resulting 
from  acid  deposition  or  by  gradual  changes  in  bulk 
soil  chemical  characteristics  over  a  long  period  of 
time.  Although  research  in  this  area  is  only  begin- 
ning, knowledge  of  the  biological,  ecological  and 
economic  impacts  of  diseases  of  agricultural  crops 
and  native  vegetation  suggests  that  acidic  precipi- 
tation plays  a  significant  role  in  the  subtle  interac- 
tions of  plants  and  their  parasites.  (See  also  W87- 
08401)  (Author's  abstract) 
W87-08403 


^SYSTEMS    APPROACH    TO    THE    ACID 
UN  PROBLEM, 

ermont  Univ.,  Burlington.  Dept.  of  Botany. 

M.  Klein. 
':  Acid  Precipitation  Series,  Volume  5:  Direct 

I   Indirect    Effects    of   Acidic    Deposition    on 
egetation,  Butterworth  Publishers,  Boston.  1984 


EFFECTS  OF  ACIDIC  DEPOSITION  ON 
FOREST  VEGETATION:  INTERACTION  WITH 
INSECT  AND  MICROBIAL  AGENTS  OF 
STRESS, 

Yale  Univ.,  New  Haven,  CT.  School  of  Forestry 

and  Environmental  Studies. 

W.  H.  Smith,  G.  Geballe,  and  J.  Fuhrer. 

IN:  Acid  Precipitation  Series,  Volume  5:  Direct 

and    Indirect    Effects    of   Acidic    Deposition    on 

Vegetation,  Butterworth  Publishers,  Boston.  1984. 

p  33-50,  2  fig,  3  tab,  68  ref. 

Descriptors:  'Water  pollution  effects,  'Acid  rain, 
'Vegetation,  'Forests,  Insects,  Microorganisms, 
Stress,  Trees,  Pathogens,  Plant  diseases,  Diseases, 
Soil  chemistry. 


Effects  Of  Pollution— Group  5C 

A  review  of  the  evidence  on  the  interaction  of 
forest  trees,  insects  and  microbial  pests,  and  acid 
deposition  does  not  allow  generalized  statements 
concerning  stimulation  or  restriction  of  biotic 
stress  agents  or  their  activities  by  acid  deposition. 
The  modest  evidence  available  is  from  laboratory 
and  controlled  environment  studies.  There  is  no 
evidence  on  this  topic  from  studies  employing 
large  trees  under  field  conditions.  We  have  pre- 
sented several  testable  hypotheses  for  potential 
mechanisms  of  interaction  between  host  plants, 
biotic  stress  factors  and  acid  deposition.  In  the 
instance  of  leaf-  or  bark-infesting  or  -feeding  insect 
species,  or  foliar  or  stem  pathogens,  the  potential 
for  significant  interaction  with  acid  deposition  is 
particularly  high  as  these  pest  organisms  spend 
important  segments  of  their  life  cycles  on  the  sur- 
faces of  plants.  Phytophagous  soil  arthropods  and 
root-infecting  microorganisms  are  less  likely  to  be 
influenced  by  acid  deposition  than  are  surface  or- 
ganisms. Soil  organism  influence  would  only 
follow  acid  deposition  induced  alteration  in  soil  pH 
or  chemistry  or  altered  host  resistance.  The  poten- 
tial for  biotic  stress  agent  interaction  is  judged  to 
be  higher  in  forest  ecosystems  than  in  agricultural 
ecosystems  not  receiving  intensive  pesticide  appli- 
cations, as  pest  management  would  overwhelm  and 
generally  preclude  meaningful  acid  deposition- 
biotic  stress  interaction.  The  threshold  range  of 
ambient  pH  above  which  little  adverse  influence 
on  insect  or  microbial  pest  activity  is  anticipated  is 
pH  3.5-4.0.  (See  also  W87-08401)  (Author's  ab- 
stract) 
W87-08404 


MICROBIAL  RESPONSE  TO  ACID  DEPOSI- 
TION AND  EFFECTS  ON  PLANT  PRODUC- 
TIVITY, 

California  Univ.,  Berkeley.  Dept.  of  Plant  and  Soil 

Biology. 

M.  K.  Firestone,  J.  G.  McColl,  K.  S.  Killham,  and 

P.  D.  Brooks. 

IN:  Acid  Precipitation  Series,  Volume  5:  Direct 

and    Indirect    Effects   of  Acidic   Deposition   on 

Vegetation,  Butterworth  Publishers,  Boston.  1984. 

p  51-63,  2  fig,  4  tab,  16  ref.  Contract  No.  A8-136- 

Descriptors:  'Water  pollution  effects,  'Acid  rain, 
'Vegetation,  'Microorganisms,  Precipitation,  Rhi- 
zosphere,  Soil  Chemistry,  Nitrification,  Aluminum, 
Metals,  Roots,  Toxicity. 

There  were  no  observable  effects  on  the  microbial 
activities  tested  of  the  acidified  precipitation  (pH 
4.0)  that  was  most  similar  to  that  of  real  acid  rain. 
However,  the  short  durations  of  the  treatments  (3 
months)  precludes  statement  of  direct  conclusions 
concerning  effects  of  long-term,  ambient  acid  dep- 
osition. Substantially  intensified  acid  inputs  (pH  2 
and  in  some  cases  pH  3)  did  not  affect  microbial 
activity.  The  total  H+  load  from  three  months  of 
pH  2  precipitation  would  be  the  same  as  that  from 
30  months  of  pH  3  or  300  months  of  pH4.  Howev- 
er, the  effects  that  result  from  pH  2  precipitation 
cannot  be  extrapolated  to  predict  long-term  effects 
of  more  realistic  acidified  precipitation  because  the 
interactions  of  acidity  with  the  soil  physical  and 
microbial  components  have  an  extremely  impor- 
tant time  dependence.  Mineral  solubilization  reac- 
tions (involved  in  buffering),  microbial  adaptation 
and  reequilibration  of  organic  matter  pools  are 
slow  processes.  Effects  which  result  from  acceler- 
ated treatments  may  never  occur  with  less  rapid 
rates  of  H+  input.  But  the  possibility  that  changes 
in  microbial  activity  will  result  from  long-term, 
moderate  pH  inputs  makes  continued  investigation, 
using  longer  exposure  periods,  essential.  (See  also 
W87-08401)  (Author's  abstract) 
W87-08405 


BIOGEOCHEMICAL  RESPONSES  OF  FOREST 
CANOPIES  TO  ACID  PRECIPITATION, 

Maine  Univ.  at  Orono.  Land  and  Water  Resources 

Center. 

C.  S.  Cronan. 

IN:  Acid  Precipitation  Series,  Volume  5:  Direct 

and    Indirect    Effects    of   Acidic    Deposition    on 

Vegetation,  Butterworth  Publishers,  Boston.  1984. 

p.    65-79,    4    fig,    5    tab,    24    ref.    Contract    Nos. 

EV04498  and  EV 10750. 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  Of  Pollution 


WMm 


Descriptors:  *Water  pollution  effects,  *Acid  rain, 
♦Vegetation,  *Forests,  Canopy,  Throughfall,  Co- 
niferous forests,  Hardwood,  Trees,  Neutralization, 
Mt.  Moosilauke,  White  Mountains,  New  Hamp- 
shire, Leaching,  Ion  exchange. 

The  responses  of  two  New  England  forest  systems, 
high-elevation     coniferous     and     lower-elevation 
hardwood,  to  acid  precipitation  were  compared  in 
a  study  of  canopy  throughfall.  In  both  forest  sys- 
tems canopy  throughfall  was  markedly  enriched  in 
ionic  concentration,  apparently  a  result  of  neutral 
salt  leaching  or  washout.  Direct  precipitation  was 
not  significantly  neutralized  in  transit  through  the 
balsam  fir  canopy.  The  net  effect  was  acidification 
of  the  precipitation  by  canopy  uptake  of  ammoni- 
um with  H  +   release  and  washing  off  of  acids 
accumulated  on  the  foliage.  The  hardwood  forest 
canopy  noticeably  neutralized  acid  precipitation, 
especially  during  leaf  senescence.  Canopy  neutral- 
ization of  acid  deposition  occurred  through  two 
mechanisms:  washout  or  leaching  of  weak  Bronst- 
ed  bases  from  foliar  surfaces  or  leaf  surface  ion 
exchange   removal   of  H+    ions.    Although    the 
throughfall  concentrations  in  high-elevation  conif- 
erous forests  were  lower  than  in  hardwood  forests, 
the  coniferous  system  processed  larger  amounts  ot 
total  precipitation  and  showed  net  throughfall  ele- 
ment fluxes  similar  to  fluxes  in  the  lower-elevation 
hardwood  forests.  (See  also  W87-08401)  (Cassar- 
PTT) 
W87-08406 

ASSESSING  THE  POSSIBILITY  OF  A  LFNK 
BETWEEN  ACID  PRECIPITATION  AND  DE- 
CREASED GROWTH  RATES  OF  TREES  IN 
THE  NORTHEASTERN  UNITED  STATES, 

Pennsylvania  Univ.,  Philadelphia.  Dept.  of  Geolo- 

a!'h.  Johnson,  T.  G.  Siccama,  R.  S.  Turner,  and 
D.  G.  Lord. 

IN-  Acid  Precipitation  Series,  Volume  5:  Direct 
and  Indirect  Effects  of  Acidic  Deposition  on 
Vegetation,  Butter  worth  Publishers,  Boston.  1984. 
p  81-95,  9  fig,  6  tab,  24ref. 

Descriptors:  *Water  pollution  effects,  *Acid  rain, 
"Vegetation,  *Forests,  'Growth  rates,  Spruce 
trees,  Red  spruce  trees,  Coniferous  forests,  New 
Jersey  Pinelands,  Camels  Hump  Mountain,  Green 
Mountains,  Vermont,  Aluminum,  Sulfur,  Nitrogen, 
Potassium. 


Tree  rings  were  studied  in  the  New  Jersey  Pine- 
lands  and  Green  Mountains,  Vermont,  in  an  at- 
tempt to  correlate  growth  abnormalities  with  the 
increase  in  acid  precipitation  starting  in  the  1950s. 
In  the  period  1963-1979  the  stream  pH  and  tree 
radial  growth  rate  in  the  Pinelands  Decreased  in  a 
similar  pattern.  Comparison  with  tree  ring  records 
dating  to  1852  indicated  that  no  other  recorded 
event  such  as  drought  caused  a  long-lasting  change 
in  growth.  However,  white  pine,  which  is  sensitive 
to  sulfur  dioxide,  showed  no  noticeable  decline  in 
growth  rate.  In  the  Green  Mountain  study  soil  pH 
at  Camels  Hump  Mountain  did  not  change  be- 
tween 1965  to  1980.  Neither  did  root  condition  in 
red  spruce  change  significantly.  Thus,  no  compel- 
ling evidence  was  obtained  to  show  the  connection 
of  the  red  spruce  decline  with  soil  chemistry.  Com- 
pared with  a  control  site,  foliage  at  the  Camels 
Hump  site  showed  differences  in  composition:  less 
K    more  S  and  Al.  At  Camels  Hump  foliage  in- 
creased in  N  and  S  with  elevation;  K  decreased 
with  elevation.  Foliage  from  trees  in  good  condi- 
tion had  lower  S  levels  and  higher  S:N  levels  than 
trees  in  poor  condition.  More  work  is  needed  to 
explain  the  differences  in  Al,  S,  N  and  K  concen- 
tration. Although  acid  rain  may  be  adversely  af- 
fecting forest  productivity,  evidence  collected  in 
this  study  is  not  considered  conclusive  proof.  (See 
also  W87-08401)  (Cassar-PTT) 
W87-08407 

USE  OF  FOREST  SITE  INDEX  FOR  EVALUAT- 
ING TERRESTRIAL  RESOURCES  AT  RISK 
FROM  ACIDIC  DEPOSITION, 

Institute  of  Ecology,  Indianapolis,  IN. 

O.  L.  Loucks. 

IN:  Acid  Precipitation  Series,  Volume  5:  Direct 

and    Indirect    Effects    of   Acidic    Deposition    on 


Vegetation,  Butterworth  Publishers,  Boston.  1984. 
p  97-109,  2  fig,  4  tab,  28  ref. 

Descriptors:  'Water  pollution  effects,  'Acid  rain, 
•Vegetation,  'Forests,  'Forest  site  index,  Nutri- 
ents, Aspen  trees,  Neutralization,  Calcium,  Magne- 
sium. 

Forest  site  index  expresses  stand  height  growth  for 
a  given  combination  of  soil  and  species  over  a 
standard  time  interval  such  that  in  the  absence  of 
human  alteration  consistent  values  are  obtained 
from  one  forest  rotation  to  the  next.  It  is  usually 
expressed  as  the  average  height  of  dominant  and 
codominant  trees  at  an  age  base  of  25-50  years 
(East)  of  100  years  (West).  Applied  to  tree  growth 
data  from  northern  Wisconsin,  nitrogen  levels  of 
the  soil  in  aspen  stands  showed  no  correlation  with 
site  index;  phosphorous  levels  showed  low  correla- 
tion Given  a  rainfall  pH  of  4.5  it  was  predicted 
that  10-30%  of  Ca  and  Mg  might  be  leached  from 
low-nutrient  sites  and  2-5%  from  intermediate 
sites.  High-nutrient  sites  could  neutralize  all  acid 
inputs  without  appreciable  reductions  in  Ca  and 
Mg  stocks.  Use  of  the  forest  site  index  in  predict- 
ing change  in  total  growth  is  illustrated.  This  index 
offers  an  integrative  tool  for  expressing  the  effects 
on  forest  productivity  over  many  decades  due  to 
changes  in  pollutant  loads.  Data  can  be  readily 
converted  to  harvestable  product  or  other  eco- 
nomic terms.  (See  also  W87-08401)  (Cassar-PTT) 
W87-08408 

NORDIC    PERSPECTIVE    OF    ACID    RAIN: 
NORWAY,  t    ^T 

Miljoeverndepartementet,  Oslo  (Norway). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-08499 

ENVIRONMENT  CANADA  PERSPECTIVE  OF 

ACID  RAIN,  , 

Environmental  Protection  Service,  Ottawa  (Ontar- 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08505 

GLYPHOSATE-SEDIMENT  INTERACTIONS 
AND  PHYTOTOXICITY  IN  TURBID  WATER, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Campbell  (Australia).  Inst,  of  Bio- 
logical Resources. 

For  primary  bibliographic  entry  see  Field  3H. 
W87-08510 


EFFECTS  OF  DECAYING  TOXIC  BLUE- 
GREEN  ALGAE  ON  WATER  QUALITY  -  A 
LABORATORY  STUDY, 

Norges  Veterinaerhoegskole,  Oslo.  Dept.  of  hood 

Hygiene.  , 

K.  Berg,  O.  M.  Skulberg,  and  R.  Skulberg. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   108, 

No.  4,  p  549-563,  February  1987.  7  fig,  1  tab,  18 

ref. 

Descriptors:  'Water  pollution  effects,  'Eutroph- 
ication,  'Microcystis,  'Cyanobactena,  'Drinking 
water,  'Water  pollution  sources,  Toxins,  Bioassay, 
Decomposition,  Lakes,  Ammonification,  Recre- 
ational uses. 


The  fate  of  the  phycotoxins  of  Microcystis  aeru- 
ginosa Kuetz.  during  decomposition  of  water 
bloom  material  was  investigated.  During  an  experi- 
mental period  of  forty  days,  water  quality  and 
toxin  content  were  investigated  in  vitro  by  chemi- 
cal analysis  (TOC,  Tot-N,  nitrate,  ammonia,  phy- 
cobilins)  and  by  mouse  bioassays.  The  peptide  mi- 
crocystin,  a  toxin  produced  intracellularly,  was 
present  in  the  cells  of  M.  aeruginosa  at  the  start  of 
the  experiment,  but  could  not  at  that  time  be 
detected  in  the  water.  A  considerable  leakage  ot 
the  toxin  into  the  water  took  place  during  the 
process  of  decomposition.  The  results  indicate  that 
toxins  from  decaying  cyanophycean  water  bloom 
material  may  affect  water  quality,  and  render  the 
water  unsafe  for  human  and  animal  consumption, 
as  well  as  for  recreational  purposes.  The  experi- 
mental sample  (including  both  bloom  material  and 
lake  water)  was  collected  from  a  natural  bloom  in 


Lake  Akersvatn  (Norway)  on  Oct.  31,  1984,  and 
kept  in  a  15  1  glass  container  for  the  duration  of  the 
experiment.  Temperature  and  a  12  hr/12  hr  cycle 
of  light/dark  were  maintained.  Instrumental  meth- 
ods included  HPLC  and  UV.  (Airone-PTT) 
W87-08517 

MUTAGENS  IN  WATER  SOURCES:  DETEC- 
TION AND  RISK  ASSESSMENT, 

Severn-Trent  Water  Authority  (England). 
For  primary  bibliographic  entry  see  Field  5A. 

W87-08533 

INFLUENCE  OF  AN  ECOSYSTEM-LEVEL  MA- 
NIPULATION ON  PREY  CONSUMPTION  BY 
A  LOTIC  DRAGONFLY, 

Georgia  Univ.,  Athens.  Dept.  of  Entomology. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-08534 

EFFECTS  OF  ACIDIFICATION  ON  LIFE-HIS- 
TORY TRAITS  OF  THE  FRESHWATER  CLAM 
MUSCULIUM  PARTUMEIUM  (SAY,  1822)  (BI- 
VALVIA:  PISIDIIDAE), 

Virginia  Univ.,  Charlottesville.  Dept.  of  Biology. 
D.  J.  Hornbach,  and  D.  L.  Childers. 
Canadian  Journal  of  Zoology  CJZOAG,  Vol.  65, 
No.  1,  p  113-121,  January  1987.  4  fig,  4  tab,  40  ref. 

Descriptors:  'Water  pollution  effects,  'Limnology, 
•Acid  rain,  'Clams,  'Hydrogen  ion  concentration, 
•Life  History  studies,  'Adaptation,  Species  diver- 
sity, Mollusks,  Growth,  Survival,  Calcium. 

The  effects  of  acidification  on  growth,  survivor- 
ship and  natality  of  freshwater  clams  are  examined. 
Six  groups  of  newborn  clams  (parents),  collected 
in  either  October  (replicate  1)  or  January  (replicate 
2)    and  their  offspring  (Fl)  were  maintained  in 
river  water  kept  at  a  pH  of  3,  4,  5,  or  6  with  the 
addition  of  H2S04.  A  control  (no  acid  added)  had 
a  pH  near  7.  Generally,  growth  and  survivorship 
were  poor  in  treatments  of  pH  3  and  4.  Maximal 
growth  occurred  at  a  pH  of  5,  which  approximates 
that  of  the  stream  from  which  these  clams  were 
collected.  Clams  maintained  at  pH  5  generally  had 
the  highest  gross  and  net  reproductive  rates  as  well 
and  the  youngest  age  at  first  reproduction,  leading 
to  maximum  values  of  r  (intrinsic  rate  of  increase). 
Usually  the  Fl  generations  had  greater  survivor- 
ship than  their  parents  and  under  adverse  condi- 
tions could  attain  greater  shell  lengths.  Life  history 
traits  in  M.  partumeium  appear  to  be  sensitive  to 
changes  in  environmental  pH  and  populations  ot 
these  clams  may  be  able  to  acclimate  to  changing 
pH  regimes  over  time,  i.e.,  from  one  generation  to 
the  next.  More  information  on  the  influence  ot 
acidification  is  needed  since  pisidiids  can  be  impor- 
tant components  of  freshwater  systems  and  since 
they  may  be  important  as  reservoirs  for  alkalinity 
and  Ca  in  lakes.  A  particularly  interesting  facet  ot 
future  research  could  be  the  selection  of  acid- 
resistant  strains  of  clams  which  could  be  used  to 
buffer  acidifying  habitats.  (Airone-PTT) 
W87-08536 

IMPACT   OF   'ORGANIC    POLLUTANTS   ON 
COASTAL  WATERS,  GULF  OF  TRIESTE, 

Trieste  Univ.  (Italy).  1st.  di  Idrauhca. 

R  Olivetti,  J.  Faganeli,  and  A.  Malej. 

Water  Science  and  Technology  WSTED4    Vol 

18    No    9,  p  57-68,   1986.   2  fig,   7  tab,  24  ref^ 


Descriptors:  'Water  quality,  'Organic  wastes 
'Water  pollution  effects,  'Coastal  waters,  Gult  o 
Trieste  Water  pollution  sources,  Pollutants,  5>us 
pended  solids,  Detergents,  Nutrients,  Pathogens 
Effluents,  Wastewater  disposal. 

The  main  sources  of  potential  'organic'  pollutant 
(essentially  pathogens,  nutrients,  floatables,  sua 
pended  solids  and  detergent)  discharged  to  th 
Gulf  of  Trieste  by  sewers  and  rivers  are  brietl 
reviewed-  about  470,000  people  live  in  the  coastt 
area  and  nearly  400,000  of  them  discharge  sewag 
effluents  to  the  Gulf.  An  evaluation  was  made  a 
the  impact  of  such  discharges  on  the  quality  c 
marine  waters,  with  reference  to  the  impairment  c 
uses  such  as  bathing  and  shellfish  cultivation,  in 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Waste  Treatment  Processes — Group  5D 


sanitary  and  aesthetic  aspects  of  fecal  pollution 
which  typically  affect  coastal  waters  are  examined 
together  with  the  water  quality  standards  pertain- 
ing to  bathing  waters  and  shellfish  cultivation 
areas;  the  extent  of  pollution  of  the  coastal  waters 
is  determined.  Experience  gained  at  some 
wastewater  treatment  and  disposal  works  is  cited. 
On  the  whole,  the  Gulf  of  Trieste  appears  to  be  in 
a  satisfactory  condition:  more  than  85%  of  the 
shoreline  (totalling  42  km  in  Yugoslavia  and  93  km 
in  Italy)  is  unpolluted  according  to  the  pertaining 
standards.  Ameliorations  are,  however,  urgently 
needed  in  many  respects.  Recommendations  re- 
garding adequate  forms  of  sewage  treatment  and 
disposal  are  made.  (Author's  abstract) 
W87-08545 


STATE  OF  THE  ART  REVIEW:  AN  EPIDEMI- 
OLOGICAL APPROACH  TO  THE  HEALTH 
EFFECTS  OF  WASTEWATER  REUSE, 

Hadassah  Medical  School,  Jerusalem  (Israel).  En- 
vironmental Health  Lab. 
H.  I.  Shuval,  B.  Fattal,  and  P.  Yekutiel. 
IVater  Science  and  Technology  WSTED4,  Vol 
18,  No.  9,  p   147-162,   1986.  5  fig,   1  tab,  24  ref. 

Descriptors:  'Reviews,  'Wastewater  treatment, 
'Wastewater  renovation,  'Water  reuse, 
'Wastewater  irrigation,  'Water  pollution  effects, 
'Epidemiology,  'Pathogens,  'Impaired  water  use, 
'Model  studies,  Public  health,  Irrigation,  Agricul- 
ure,  Pollutants,  Coastal  waters,  Bacteria,  Proto- 
:oa,  Viruses,  Model  testing. 

Hie  reuse  of  wastewaters  for  agricultural  irrigation 
an  be  a  means  of  reducing  the  pollution  of  surface 
vaters  including  those  in  coastal  areas  used  for 
athing.  The  wastewater  stream  of  a  community 
juries  the  complete  spectrum  of  pathogenic  bacte- 
ia.  viruses,  protozoa,  and  helminths  which  are 
ndemic  to  the  community.  These  pathogens  can 
urvive  sufficiently  long  in  the  soil  or  on  crops  to 
lfect,  at  least  in  theory,  persons  coming  in  direct 
ontact.  Thus,  it  is  important  to  establish  a  sound 
pidemiological  basis  for  health  regulations  related 
J  the  reuse  of  wastewater  in  agriculture.  The 
ieoretical  epidemiological  considerations  are  pre- 
aited  that  should  serve  as  the  basis  for  a  predic- 
ve  model  of  the  potential  risks  associated  with 
wastewater  irrigation.  Empirical  data  form  credi- 
le,  quantifiable  epidemiological  studies  were  re- 
iewed  to  validate  the  theoretical  model.  For  de- 
eloping  countries,  it  was  concluded  that  the  rank- 
ig  of  pathogens  by  degree  of  risk  associated  with 
wastewater  irrigation  is:  (high-risk)  helminths, 
nedium-nsk)  bacteria  and  protozoa,  and  (low- 
sk)  viruses.  In  order  to  reduce  the  concentration 
f  these  pathogens,  wastewater  treatment  is  recom- 
lended  as  the  most  effective  control  strategy. 
Vuthor's  abstract) 
-'87-08554 


OLLUTTON  OF  THE  BEACHES  OF  ALEXAN- 
RIA  DUE  TO  THE  DISCHARGE  OF 
EWAGE:  A  CASE  STUDY, 

Jexandria  Univ.  (Egypt).  Dept.  of  Environmental 

ealth. 

or  primary  bibliographic  entry  see  Field  5B 

'87-08565 


D.  Waste  Treatment  Processes 


IODEL-BASED  DESIGN  OF  WATER  DISTRI- 
UTION  AND  SEWAGE  SYSTEMS, 

sum  Inst,  of  Tech.,  Bangkok  (Thailand), 
or  primary  bibliographic  entry  see  Field  5F 
'87-07656 


AZARDOUS  AND  TOXIC  MATERIALS:  SAFE 
ANDLING  AND  DISPOSAL, 

iwcett  Consultants,  Inc.,  Wheaton,  MD. 
3r  primary  bibliographic  entry  see  Field  5E 
'87-07657 


ASTEWATER  DISINFECTION:  A  STATE-OF- 
KE-ART  REPORT. 

'ater  Pollution  Control  Federation,  Alexandria, 


VA. 

Water  Pollution  Control  Federation,  Alexandria, 
Virginia,  22314-1994.  Prepared  by  Water  Pollution 
Control  Federation  Disinfection  Committee,  c 
1984.78  p.  3  fig,  8  tab,  237  ref. 

Descriptors:  'Wastewater  treatment,  'Disinfec- 
tion, 'Legislation,  'Water  quality  control,  Drink- 
ing water,  Chlorination,  Water  supply,  Chemical 
treatment,  Ultraviolet  radiation,  Coliforms,  Ozona- 
tion. 

Wastewater  disinfection  is  not  new;  it  has  been 
practiced  for  many  years.   More  than   100  years 
ago,  chlorine  and  its  compounds  were  applied  di- 
rectly to  wastewater  to  control  odors  which  were 
then  believed  to  cause  disease.  More  recently,  con- 
cern has  focused  on  the  effects  wastewater  dis- 
charges have  on  drinking  water  supplies,  on  shell- 
fish areas,  and  on  bathing  and  water  contact  sports; 
the  potential  for  disease  caused  by  discharges  is 
great.  Typhoid,  paratyphoid,  cholera,  and  bacillary 
dysentery  are  the  most  important  diseases  caused 
by  pathogenic  bacteria;  the  main  diseases  caused 
by  viruses  are  viral  gastroenteritis  and  infectious 
hepatitis,  and  the  diseases  caused  by  protozoa  are 
amoebic  dysentery  and  giardiasis.  Before  the  pas-  - 
sage  of  the  Clean  Water  Act  (PL  92-500)  in  1972, 
most   disinfection   criteria   were   based   on   water 
quality  requirements  as  determined  by  individual 
states.  In  1973,  the  U.S.  EPA  established  regula- 
tions to  enforce  the  Clean  Water  Act.  These  re- 
quired that  the  effluents  from  wastewater  treaat- 
ment  plants  meet  specific  fecal  coliform  limitations, 
but  did  not  specify  the  method  of  disinfection. 
After  that,  most,  if  not  all,  states  established  similar 
disinfection  requirements.  In  the  past,  chlorine  has 
been    the    most   common    agent    for   disinfecting 
wastewater,  and  this  is  still  true  today.  However, 
several  other  means  of  disinfection  have  received 
more    attention    recently.    These    include    ozone, 
chlorine  dioxide,  bromine  chloride,  and  ultraviolet 
radiation.  Other  disinfection  methods  which  have 
been    used,    although   much   less   frequently,    are 
iodine,  phenolic  compounds,  dyes,  detergents,  hy- 
drogen peroxide,  and  various  acids  and  alkalies. 
The   main   reason   these   alternate   methods   have 
received  more  attention  is  that  there  is  concern 
about  the  effects  that  the  use,  and,  occasionally, 
the  indiscriminate  use,  of  chlorine  has  on  the  envi- 
ronment. The  aim  of  this  report  is  to  discuss  cur- 
rent information  on  the  advantages  and  disadvan- 
tages of  the  various  methods  of  wastewater  disin- 
fection and  their  effects  on  the  environment  and 
public  health.  (Lantz-PTT) 
W87-07658 


IRRIGATION    WITH    RECLAIMED    MUNICI- 
PAL WASTEWATER-A  GUIDANCE  MANUAL. 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-07662 


INTRODUCTION:  CALIFORNIA'S  RE- 

CLAIMED   MUNICIPAL   WASTEWATER    RE- 
SOURCE, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-07663 


MUNICIPAL  WASTEWATER:  TREATMENT 
AND  RECLAIMED  WATER  CHARACTERIS- 
TICS, 

California  State  Water  Resources  Control  Board, 
Sacramento.  Office  of  Water  Recycling. 
T.  Asano,  R.  G.  Smith,  and  G.  Tchobanoglous. 
IN:  Irrigation  With  Reclaimed  Municipal 
Wastewater  -  A  Guidance  Manual,  Lewis  Publish- 
ers, Chelsea,  Michigan.  1985.  p  2-1  to  2-26,  1  fig,  8 
tab,  15  ref. 

Descriptors:  'Impaired  water  use,  'Municipal 
wastewater,  'Wastewater  treatment,  'Reclaimed 
water,  'Wastewater  irrigation,  'Water  reuse,  Irri- 
gation practices,  Pretreatment  of  water,  Water 
quality. 

Although  irrigation  with  wastewater  is  in  itself  an 
effective  form  of  wastewater  treatment  (such  as  in 


slow-rate  land  treatment),  some  degree  of  treat- 
ment must  be  provided  to  untreated  municipal 
wastewater  before  it  can  be  used  for  agricultural  or 
landscape  irrigation.  The  degree  of  preapplication 
treatment  is  an  important  factor  in  the  planning, 
design,  and  management  of  wastewater  irrigation 
systems.  The  purpose  of  this  chapter  is  to  describe 
briefly:  (a)  the  principal  processes  used  to  achieve 
the  various  degrees  of  preapplication  treatment; 
and  (b)  the  quality  of  the  effluents  produced.  The 
information  provided  is  intended  primarily  for 
those  not  familiar  with  municipal  wastewater  treat- 
ment or  the  characteristics  of  wastewater  before 
and  after  treatment.  (See  also  W87-07662)  (Lantz- 
PTT) 
W87-07664 


IRRIGATION  WATER  QUALITY  CRITERIA, 

California  Regional  Water  Quality  Control  Board, 
Sacramento.  Central  Valley  Region. 
D.  W.  Westcot,  and  R.  S.  Ayers. 
IN:  Irrigation  With  Reclaimed  Municipal 
Wastewater  -  A  Guidance  Manual,  Lewis  Publish- 
ers, Chelsea,  Michigan.  1985.  p  3-1  to  3-37,  1  fig,  14 
tab,  20  ref. 

Descriptors:  'Impaired  water  use,  'Water  reuse, 
'Irrigation  water,  'Water  quality,  'Wastewater  ir- 
rigation, Municipal  wastewater,  Water  analysis, 
Chemical  analysis,  Heavy  metals,  Nutrients. 

The  quality  of  treated  municipal  wastewater  de- 
pends to  a  great  extent  on  the  quality  of  the 
municipal  water  supply,  nature  of  the  wastes  added 
during  use,  and  the  degree  of  treatment  the 
wastewater  has  received.  Generally,  if  the  supply 
water  used  by  the  municipality  is  of  acceptable 
quality  for  irrigation,  the  treated  municipal 
wastewater  will  also  be  of  acceptable  quality,  al- 
though somewhat  degraded.  There  are  few  in- 
stances in  California  where  treated  municipal 
wastewater  quality  is  so  poor  as  to  prevent  its  use 
for  crop  and  landscape  irrigation.  The  main  excep- 
tions would  be  in  areas  where  salty  groundwater 
seeps  into  wastewater  collection  systems  or  indus- 
trial wastewater  collection  systems.  Because 
wastewaters  contain  impurities,  careful  consider- 
ation must  be  given  to  water  quality  in  order  to 
evaluate  the  possible  long-term  effects  on  soils  and 
plants  from  salts,  nutrients,  and  trace  elements  that 
occur  naturally  or  are  added  during  use  or  treat- 
ment. These  effects  are  normally  manageable  if 
problems  associated  with  these  impurities  are  un- 
derstood and  allowances  are  made  for  them.  This 
chapter  concentrates  on  how  to  evaluate  the  chem- 
ical quality  of  treated  wastewater  for  use  in  irrigat- 
ing plants.  As  such,  it  does  not  cover  water  quality 
evaluation  from  standpoints  of  health,  groundwat- 
er, or  environmental  protection.  Water  sampling 
and  analysis  methods  are  presented  for  the  deter- 
mination of  water  quality,  and  analytical  methods 
for  salinity,  heavy  metals,  trace  elements,  and  nu- 
trients. (See  also  W87-07662)  (Lantz-PTT) 
W87-07665 


SITE  CHARACTERISTICS, 

Nolte   (George   S.)   and   Associates,    Sacramento, 

CA. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-07666 


CROP  WATER  USE, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For   primary   bibliographic   entry   see   Field   2D 

W87-07667 


CROP  SELECTION  AND  MANAGEMENT, 

California  Univ.,  Davis.  Dept.  of  Agronomy  and 

Range  Science. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-07668 


WATER  MANAGEMENT  FOR  SALINITY  AND 
SODICITY  CONTROL, 

California  Univ.,  Davis.  Dept.  of  Agricultural  Ec- 
onomics. 
J.  D.  Oster,  and  J.  D.  Rhoades. 
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IN:  Irrigation  With  Reclaimed  Municipal 
Wastewater  -  A  Guidance  Manual,  Lewis  Publish- 
ers, Chelsea,  Michigan.  1985.  p  7-1  to  7-20,  5  fig,  15 
ref. 

Descriptors:  *Impaired  water  use,  'Water  reuse, 
•Water  management,  'Salinity,  'Sodicity, 
'Wastewater  irrigation,  Sodium,  Municipal 
wastewater,  Crop  production,  Irrigation  water, 
Soil  properties. 

When  municipal  wastewaters  are  used  for  irriga- 
tion, water  management  for  salinity  and  sodicity 
(sodium)  control  will  be  similar  to  that  used  for 
fresh  water  sources.  All  irrigation  waters  contain 
salts;   however,   wastewaters   contain   more   salts 
(200-500  mg/L)  than  are  present  in  the  municipal 
water  supply.  The  proportion  of  sodium  in  relation 
to  other  dissolved  cations  is  also  increased.  The 
primary  concerns  in  water  management  for  salinity 
and  sodicity  control  are:  (1)  proper  selection  of 
crops-  adequate  salt  and  specific  ion  tolerance  of 
the  crops  grown;  (2)  proper  seed-bed  management: 
satisfactory  levels  of  salinity,  sodicity,  and  specific 
ion  concentrations  in   the  soil   seed  bed  during 
germination;  (3)  adequate  irrigation  for  both  crop 
growth  and  leaching;  and  (4)  sufficient  drainage  to 
dispose  of  the  leaching  water.  Management  options 
become  more  limited  with  increasing  salinity,  sodi- 
city or  concentration  of  toxic  elements  and  leach- 
ing and  drainage  needs  increase.  To  achieve  salini- 
ty and  sodicity  control  when  using  any  irrigation 
water,  including  municipal  wastewater,  for  irriga- 
tion: (1)  verify  that  soil  permeability  and  drainage 
are  adequate;  (2)  determine  initial  salinity  and  sodi- 
city of  the  soil;  (3)  determine  the  chemical  compo- 
sition of  the  irrigation  water:  assess  potential  soil 
and  crop  hazards  associated  with  its  use;  (4)  leach 
to  prevent  salt  accumulation;  (5)  healthy  plants 
withstand  salinity  better;  and  (6)  local  cooperative 
extension  of  Soil  Conservation  Service  staff  are  an 
excellent  source  of  more  detailed  information  nec- 
essarily left  out  of  this  chapter.  (See  also  W87- 
07662)  (Lantz-PTT) 
W87-07669 


ON-FARM     ECONOMICS     OF    RECLAIMED 
WASTEWATER  IRRIGATION, 

California  Univ.,  Davis.  Dept.  of  Agricultural  Ec- 
onomics. 
For  primary  bibliographic  entry  see  Field  3C. 

W87-07671 

HEALTH    AND    REGULATORY    CONSIDER- 
ATIONS, „    ,   ,       e 

California  Dept.  of  Health  Services,  Berkeley.  San- 
itary Engineering  Section. 
For  primary  bibliographic  entry  see  Field  3C. 

W87-07672 


rous  metals,  the  electroplating  industry,  coal  con- 
version processes,  specialty  chemicals,  the  iron  and 
steel  industry,  the  paper  and  pulp  industry,  the 
primary  aluminum  industry,  and  the  phosphate  fer- 
tilizer industry.  Various  generic  process  modifica- 
tions and  attendant  research  programs  which 
would  minimize  pollution  problems  in  these  and 
other  industries  are  identified.  In  many  instances, 
the  modification  can  be  performed  with  simple, 
proven  technology  by  metallurgical  and  chemical 
engineers,  with  a  significant  cost  savings  over  con- 
ventional pollution  control  measures.  Where  modi- 
fications are  less  well  established,  directions  for 
research,  development  and  demonstration  are  sug- 
gested. This  volume  is  intended  for  use  by  chemi- 
cal and  other  engineers  who  work  in  industry, 
environmental  engineers  who  must  deal  with  pol- 
lution generation  at  its  source,  and  for  students  to 
understand  the  linkage  between  manufacturing 
technology  and  industrial  pollution.  (Geiger-PTT) 
W87-07698 


LEGAL  ASPECTS  OF  IRRIGATION  WITH  RE- 
CLAIMED WASTEWATER  IN  CALIFORNIA, 

Hansen,  Boyd,  Culhane  and  Mounier,  Sacramento, 

CA. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-07673 

PROCESS  MODIFICATIONS  FOR  INDUSTRI- 
AL POLLUTION  SOURCE  REDUCTION, 

Illinois  Inst,  of  Tech.,  Chicago.  Pritzker  Dept.  of 
Environmental  Engineering. 
L.  L.  Tavlarides. 

Industrial  Waste  Management  Series,  Edited  by 
James  W.  Patterson.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1985.  150  p. 

Descriptors:  'Water  pollution  prevention,  'Proc- 
ess control,  'Industrial  wastes,  'Water  pollution 
sources,  'Waste  management,  Industrial 
wastewater,  Metal-finishing  wastes,  Electroplating, 
Coal  gasification,  Water  pollution  control,  Phos- 
phorus compounds,  Wastewater  treatment,  Pulp 
wastes 

Potential  changes  in  manufacturing  processes 
which  could  have  significant  impact  on  pollution 
elimination  or  reduction  at  its  source  are  identified 
for  chemical  and  metal  processing  industries.  The 
eight  industries  evaluated  are:  refining  of  nonfer- 


RECOVERY,  RECYCLE  AND  REUSE  OF  IN- 
DUSTRIAL WASTES, 

Illinois  Inst,  of  Tech.,  Chicago.  Pritzker  Dept.  of 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-07699 

URBAN  WATER  INFRASTRUCTURE:  PLAN- 
NING, MANAGEMENT,  AND  OPERATIONS, 

Colorado  State  Univ.,  Fort  Collins. 

N  S.  Grigg. 

John  Wiley  and  Sons,  New  York.   1986.  328  p. 

Descriptors:  'Water  management,  'Management 
planning,  'Urban  hydrology,  'Institutional  con- 
straints, 'Wastewater  management,  Automation, 
Decision  making,  Sewer  systems,  Cost  analysis, 
Water  supply,  Maintenance,  Hydraulic  engineer- 
ing, Urban  planning,  Urban  drainage,  Urban  areas, 
Legal  aspects. 

Solutions  to  the  water  management  problems  con- 
nected with  urban  infrastructure  will  be  achieved 
with  more  money  for  better  hydraulic  engineering 
and  better  management  planning.  This  book,  writ- 
ten for  engineers,  planners,  and  managers,  de- 
scribes potential  solutions  to  the  infrastructure 
problem.  Topics  covered  in  the  11  chapters  are: 
managing  urban  water  systems,  cooperation  and 
integration  in  the  urban  water  system,  urban  water 
supply  systems,  wastewater  management  systems, 
stormwater  and  combined  sewer  systems,  planning 
and  management  essentials,  engineering  essentials, 
computer-based  decision  support  systems,  manag- 
ing operations  and  maintenance,  automating  oper- 
ations of  urban  water  systems,  and  future  issues  in 
urban  water  management.  Two  appendices  discuss 
cost  indexes  for  use  in  water  management  project 
planning,  and  publications  of  the  ASCE  Urban 
Water  Resources  Research  Program  under  Murray 
B.  McPherson.  (Geiger-PTT) 
W87-07703 


tion  rate.  Pad  size  seemed  to  be  one  of  minor 
importance,  having  no  effect  on  the  performance 
of  the  digesters  within  the  range  examined  (1  to  3.6 
cm  rib  length).  Apparently,  diffusion  of  fatty  acids 
into  the  PUR  pads  appeared  not  to  be  rate  limiting 
under  the  lab  scale  reactor  conditions  examined. 
(Author's  abstract) 
W87-07802 

INTEGRATED  MANAGEMENT  SCHEME  PRE- 
SERVES SCARCE  WATER, 

B.  R.  McLaughlin,  B.  K.  Schimke,  and  D.  N. 

Heiser. 

Power  Engineering  POENDL,  Vol.  91,  No.  1,  p 

33-36,  January  1987.  3  fig,  1  tab. 

Descriptors:  'Impaired  water  use,  'Water  reuse, 
'Electric  powerplants,  'Wastewater  treatment, 
•Zero  discharge,  Cooling  water,  Cooling  towers, 
Recirculated  water. 

The  320-MW  coal-fired  Holcomb  Station  of  the 
Sunflower  Electric  Cooperative  in  the  arid  sand- 
hills of  western  Kansas  has  maintained  a  zero- 
discharge  water  balance  ever  since  commercial 
operation  began  in  August  1983.  Restricted  well 
water  is  used  only  to  replace  losses  from  cooling 
tower  evaporation,  minimizing  well  water  with- 
drawal. Cooling  tower  blowdown  has  been  re- 
duced to  the  minimum  possible  through  high 
cycles  of  concentration  in  the  cooling  systems. 
Recycled  water  is  used  in  flue  gas  desulfurization 
and  bottom  ash  and  coal  handling  requirements. 
The  liquid  waste  treatment  system  is  a  physical/ 
chemical  system  comprised  of  pH  adjustment  with 
lime,  oxidation  by  diffused  aeration,  clarification, 
filtration,  and  final  neutralization.  Circulating 
water  chemical  treatment  is  practiced  to  control 
biological  growth,  suspended  solids,  scaling  and 
corrosion  within  the  condenser  and  associated 
piping.  Sidestream  filtration  is  used  to  control  the 
level  of  suspended  solids  in  the  circulating  water 
and,  in  effect,  supplies  filtered  water  for  reuse 
within  the  power  plant.  (McFarlane-PTT) 
W87-07816 


INFLUENCE  OF  THE  DIMENSIONAL  CHAR- 
ACTERISTICS OF  POLYURETHANE  FOAM 
ON  HIGH  RATE  ANAEROBIC  DIGESTION  OF 
PIGGERY  MANURE, 

Ghent  Rijksuniversiteit  (Belgium).  Lab.  for  Micro- 
bial Ecology. 

P.  Bossier,  J.  Poels,  P.  V.  Assche,  and  W. 
Verstraete. 

Biotechnology  Letters  BILED3,  Vol.  8,  No.  12,  p 
901-906,  1986.  1  fig,  2  tab,  2  ref. 

Descriptors:  'Wastewater  treatment,  'Anaerobic 
digestion,  'Pig  manure,  'Pore  size,  'Polyurethane, 
Biogas,  Biomass,  Methane  bacteria,  Fatty  acids, 
Diffusion,  Performance  evaluation. 

Completed  mixed  anaerobic  reactors  containing  10 
%  of  their  working  volume  as  polyurethane  (PUR) 
foam,  can  digest  heterogeneous  slurries  such  as  pig 
manure  in  a  stable  way  at  short  hydraulic  retention 
times  of  the  order  of  6  to  7.5  days.  The  influence  of 
pore  size  and  pad  size  of  the  PUR  foam  on  the 
process  was  investigated.  The  PUR  foam  with  the 
smallest  pore  size  investigated  (i.e.  45  pores  per 
inch)  gave  the  best  biogas  yield  and  biogas  produc- 


RETROFIT  ENDS  GAS  LOSSES, 

Public  Utility  Services,  Eau  Claire,  WI. 

K.  R.  Zuehlke. 

Water  Engineering  and  Management  WENMD2, 

Vol.  134,  No.  1,  p  20-22,  January  1987. 

Descriptors:  'Wastewater  treatment,  'Methane, 
'Digester  gas,  Electrical  equipment,  Electric 
power  production,  Electric  powerplants,  Heat 
transfer. 

A  novel  digester  gas  collection  and  storage  system 
at  the  Eau  Claire,  Wisconsin,  wastewater  treatment 
plant  has  succeeded  in  halting  the  loss  of  methane 
gas,  containing  it  for  use  in  generating  electricity 
and  as  a  process  heating  source.  The  direct  result 
was  an  immediate  and  lasting  reduction  in  electric 
power  purchased,  saving  the  City  about  $6000 1  per 
month.  In  addition,  indirect  savings  of  $3000 
monthly  have  been  realized  through  utilization  ot 
heat  taken  from  the  plant's  two  12-cy Under 
engine/generators.  Most  of  the  2.5  million  cubic 
feet  of  methane  gas  produced  each  month  is  re- 
tained and  burned  in  the  engine/generator  units, 
which  are  capable  of  producing  3700  kw  of  power 
per  day  Waste  heat  collected  in  manifolds  above 
the  engines  and  hot  water  from  the  engine  cooling 
system  are  used  in  the  process  to  heat  sludge 
before  it  enters  the  primary  anaerobic  digesters.  A 
tubular  aluminum  lattice  structure  and  a  pair  of  32- 
34  mil  thick  membranes  form  a  reticular  dome 
structure  over  a  100  ft  diameter  digester.  No  meth- 
ane leakage  has  been  detected  and  methane  odors 
in  the  plant  vicinity  have  been  eliminated.  The 
dome  can  store  117,000  cu  ft  of  methane,  slightly 
more  than  one  day's  production.  The  system  is 
expected  to  pay  for  itself  in  slightly  over  3  years. 
(McFarlane-PTT) 
W87-07828 

FINE   TUNING   PROCESS    LEADS   TO   SUC- 
CESS, 

K.  Jackson,  and  D.  Horton.  ,,,-xywtvi 

Water  Engineering  and  Management  WENMUi 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Waste  Treatment  Processes — Group  5D 


Vol.  134,  No.  1,  p  23,  33,  January  1987. 

Descriptors:  *Wastewater  treatment,  'Oxidation, 
•Oxidation  process,  Aeration,  Chlorination,  Ce- 
ramics. 

An  old  trickling  filter  wastewater  treatment  plant 
has  been  replaced  with  an  energy-efficient  ceramic 
fine-bubble  aeration  plant  at  Meriden,  Connecticut. 
Sited  on  10  acres,  the  11.6  million  gallon  per  day 
plant  serves  a  population  of  57,000  and  cost  $30.5 
million  to  construct.  Oxygen  transfer  of  over  13 
pounds  per  abiabatic  horsepower  is  accomplished 
at  standards  conditions  with  air  supplied  by  five 
200  hp  blowers.  An  effective  combination  of  stain- 
less steel  piping  is  used  with  a  PVC  diffuser  header 
system,  and  diffusion  is  accomplished  with  ceramic 
bonded  fused  alimina  heads.  Deep  aeration  tanks 
are  designed  with  straight  wall,  open  top  construc- 
tion, requiring  less  land  use.  Benefits  include  utili- 
zation of  less  manpower,  because  less  maintenance 
is  required,  by  using  just  one  second  stage  aeration 
tank.  Chlorine  consumption  has  been  cut  by  em- 
ploying only  two  of  the  three  final  settling  tanks. 
The  old  plant  used  30-plus  tons  of  chlorine  a  year, 
compared  to  9.5  tons  now,  a  60  percent  savings. 
(McFarlane-PTT) 
W87-07829 


CONTRACT  OPS  SOLVES  NEW  PLANT'S 
PROBLEMS, 

R.  K.  Jackson,  and  D.  W.  Horton. 

Water  Engineering  and  Management  WENMD2, 

Vol.  134,  No.  1,  p  30-33,  January  1987. 

Descriptors:  'Wastewater  treatment  facilities, 
Management  planning,  Operating  policies,  Operat- 
ng  costs,  Publicly  owned  treatment  works. 

Municipalities  around  the  country  are  turning  in- 
:reasingly  to  the  private  sector  for  financial  and 
operational  services  in  an  effort  to  improve  effi- 
nency.  Faced  with  the  near-completion  of  a  new 
'.5  mgd  secondary  treatment  plant,  the  City  of 
Morristown,  Tennessee,  realized  that  the  new  facil- 
ty  would  require  an  upgraded  staff  with  sound 
nanagement  and  technical  capabilities  to  meet  fed- 
:ral  and  state  pollution  control  standards  and  pro- 
ect  their  large  investment  in  treatment  facilities.  A 
hift  from  12-hr/day  to  24-hr/day  operation  would 
>e  necessary  and  a  certified  Class  4  operator  would 
*  needed.  Few  certified  applicants  appeared  to 
lave  the  requisite  management  skills.  After  an 
:xtensive  screening  procedure  and  contract  negoti- 
ations, a  full  service  operations  and  maintenance 
inn  was  selected  to  operate,  maintain,  and  manage 
he  facility  so  that  discharge  complied  with  all 
tate  and  federal  regulations.  The  plant  has  consist- 
ratly  met  all  standards  and  existing  city  personnel 
vere  absorbed  by  the  firm  and  retrained,  with  90 
•ercent  achieving  Class  4  certification.  Substantial 
avings  in  operating  costs  have  been  achieved. 
Lffluent  quality  has  improved  significantly.  Equip- 
aent  downtime  has  been  reduced.  A  well-trained 
earn  of  personnel  are  in  place.  The  City  no  longer 
as  to  deal  with  personnel  administration  or  labor 
elations,  or  interface  directly  with  state  and  feder- 
1  regulatory  agencies.  Contract  operations  have 
'roven  to  be  a  viable  cost-effective  method  of 
Toviding  wastewater  treatment  in  a  way  that  ben- 
fits  both  the  community  and  the  contractor. 
McFarlane-PTT) 
V87-07830 


AUTOMATED   APPROACH    FOR   AMMONIA 
uND  TKN  ANALYSIS  IN  WASTEWATER, 

or  primary  bibliographic  entry  see  Field  7B 
V87-07833 


XTRACnON  OF  ORGANIC  CONTAMI- 
ANTS  IN  AQUEOUS  SOLUTIONS  BY  PER- 
FORATION, 

Jalifornia  Univ.,  Los  Angeles.  Dept.  of  Chemical, 

juclear,  and  Thermal  Engineering. 

.  Q.  Nguyen,  and  K.  Nobe. 

ournal  of  Membrane  Science  JMESDO,  Vol.  30 

lo.  1,  p  11-22,  January  1987.  8  fig,  2  tab,  9  ref. 

>escriptors:  'Wastewater  treatment,  *Water  treat- 
lent,  'Pollutants,   'Organic  solutes,   'Membrane 


processes,  'Separation  techniques,  Organic  com- 
pounds, Dichloromethane,  Chloroform,  Bromoeth- 
ane,  Acetone,  Ethanol,  Solutes,  Permeability. 

The  extraction  of  dichloromethane,  chloroform, 
bromoethane,  acetone,  and  ethanol  in  dilute  aque- 
ous solutions  by  pervaporation  using  silicone  tubu- 
lar membranes  was  studied.  The  solutes  studied  did 
not  affect  the  permeation  flux  of  water;  the  flux  of 
organic  compounds  increased  linearly  with  their 
concentration  in  the  solutions  while  the  water  flux 
remained  constant  for  all  solute-water  solutions. 
The  presence  of  an  electrolyte  or  another  organic 
solute  did  not  influence  the  permeation  of  a  given 
solute.  The  permeant  components  appear  to 
behave  independently  of  each  other  in  the  perme- 
ation process.  The  selectivity  of  the  silicone  mem- 
brane for  halogenated  hydrocarbons  was  greater 
than  that  of  cellulose  acetate  and  microporous 
polytetrafluoroethylene  membranes.  (Author's  ab- 
stract) 
W87-07857 


REMOVAL  OF  N-ALCOHOLS  FROM  AQUE- 
OUS STREAMS  USING  MICELLAR-EN- 
HANCED  ULTRAFILTRATION, 

Oklahoma  Univ.,  Norman.  Inst,  for  Applied  Sur- 
factant Research. 

For  primary  bibliographic  entry  see  Field  5F 
W87-07858 


CASE  HISTORY  OF  A  FLOODING  DISASTER 
AT  A  WASTEWATER  TREATMENT  PLANT: 
MCKEESPORT,  PA, 

McKeesport     Municipal     Authority     Wastewater 

Treatment  Plant,  PA. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-07867 


RIGHT-TO-KNOW  AT  A  WASTEWATER 
TREATMENT  PLANT:  THE  ALCOSAN  EXPE- 
RIENCE, 

For  primary  bibliographic  entry  see  Field  9B. 

W87-07868 


AIR  DRIVE  ROTATING  BIOLOGICAL  CON- 
TACTORS -  PROBLEMS  ENCOUNTERED  AND 
SOLUTIONS  SOUGHT:  PART  II, 

West  Virginia  Univ.,  Morgantown.  Dept.  of  Civil 
Engineering. 

W.  A.  Sack,  J.  A.  Williams,  and  J.  C.  Cutright. 
Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  20,  No.  2,  p  12-16,  March-April 
1987.  3  fig,  2  tab,  20  ref. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
facilities,  'Air  drive  rotating  biological  contactors, 
'Contactors,  'Hydraulic  machinery,  Hydraulic 
equipment,  Biomass,  Alum  sludge,  Sludge,  Water 
treatment  facilities,  Temperature  effects. 

In  the  second  part  of  the  continuing  report  on  air 
drive  rotating  biological  contactors  (RBC),  the 
influence  of  air  rate  on  operational  problems  was 
detailed  and  a  comparison  of  four  and  six  inch  air 
cups  was  made.  Several  control  strategies  which 
attempted  to  induce  biomass  sloughing  from  over- 
loaded shafts  were  described.  The  major  findings 
from  the  complete  study  of  RBC  operational  prob- 
lems were:  (1)  no  adverse  effects  on  RBC  oper- 
ation were  determined  as  a  result  of  alum  sludge 
discharges  from  the  water  treatment  plant;  (2)  low 
wastewater  temperatures  contribute  to  all  of  the 
operational  problems;  (3)  lower  air  rates  correlated 
well  with  low  RPM,  increased  loping,  and  are 
probably  a  contributing  factor  in  failure  to  control 
biomass  thickness  through  insufficient  shearing;  (4) 
interrelationships  between  operational  problems 
were  noted  especially  that  as  load  cell  readings 
increased  during  winter,  rotational  speeds  de- 
creased and  that  severe  loping  coincided  with 
lower  rotational  speeds;  (5)  six  inch  air  cups  helped 
stabilize  RPM  and  reduce  loping,  but  did  not  pre- 
vent buildup  of  excess  biomass;  and  (6)  of  the 
control  strategies  attempted,  the  most  successful  to 
date  were  intermittent  train  starvation  for  tempo- 
rary reductions  in  shaft  weight,  and  hydraulically 
assisted  rotation  to  restart  stopped  or  badly  loping 
shafts.  (Wood-PTT) 


W87-07869 


INSECTS  ASSOCIATED  WITH  WASTEWATER 
TREATMENT:  THEIR  ROLE  AND  CONTROL, 

M.  H.  Gerardi,  and  J.  K.  Grimm. 
Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  20,  No.  2,  p  19-22,  March- April 
1987.  4  fig,  1  tab,  7  ref. 

Descriptors:  'Wastewater  treatment,  'Insects, 
♦Insect  control,  'Trickling  filters,  'Stabilization 
lagoons,  'Stabilization  ponds,  Filters,  Lagoons, 
Aquatic  insects,  Wastewater,  Mosquitoes,  Midges, 
Zoogloea,  Bacteria,  Chlorination,  Hydraulic  load- 
ing, Insecticides,  Organic  matter. 

Numerous  species  of  insects  can  inhabit  two  com- 
monly used  aerobic  wastewater  treatment  systems: 
the  trickling  filter  and  the  stabilization  pond  or 
lagoon.  Although  many  of  these  insects  contribute 
to  the  decomposition  of  waste,  they  can  also  create 
a  nuisance.  Flies  (Diptera),  moth  flies,  Psychodi- 
dae,  and  midges,  Chironomidae,  and  springtails 
Poduridae,  infest  trickling  filters.  Large  popula- 
tions perform  an  important  role  in  controlling  the 
growth  of  the  filter  zoogloea.  However,  moth  flies 
are  annoying  insects  and  should  be  controlled; 
popular  measures  include  chlorination  of  the  filter 
media,  increase  of  hydraulic  loading,  and  insectici- 
dal  treatment  of  the  filter  media  and  structure.  Red 
midge  larvae,  Chironomidae,  live  in  lagoons  and 
help  stabilize  the  wastewater  by  removing  organic 
debris,  by  extending  the  zone  of  aerobic  decompo- 
sition at  the  mud-water  interface  by  circulating 
large  quantities  of  oxygen,  by  contributing  to  the 
efficiency  of  biochemical  oxygen  demand  and  sus- 
pended solids  reduction,  and  by  returning  nutrients 
to  the  lagoon  to  promote  the  growth  of  other 
aquatic  life.  However,  large  numbers  of  insects 
from  lagoons  can  become  a  nuisance  and  public 
health  concern.  Control  of  midges  and  mosquitoes 
by  using  fish  that  feed  on  these  insects  or  insecti- 
cides is  suggested.  Proper  design  and  operation  of 
lagoons  and  maintenance  of  aquatic  and  terrestrial 
vegetation  also  helps  to  reduce  the  presence  and 
number  of  insects,  especially  mosquitoes.  (Wood- 

W87-07870 


RECENT  SEWAGE  FINANCING  IN  PENNSYL- 
VANIA, 

Collings,  Legg,  Mason,  Inc.,  Philadelphia,  PA. 
For  primary  bibliographic  entry  see  Field  6C. 

W87-07871 


COLOR  ENHANCES  ACCURACY  OF  CONTIN- 
UOUS WASTEWATER  ANALYSES, 

For  primary  bibliographic  entry  see  Field  7B. 
W87-07923 


EVALUATING  AND  SELECTING  FINE 
BUBBLE  DIFFUSERS, 

Houck  (D.H.)  Associates,  Inc.,  Silver  Spring,  MD 
D.  H.  Houck. 

Public  Works  PUWOAH,  Vol.  1 18,  No.  1,  p  67-70 
104,  January  1987.  1  fig,  1  tab,  6  ref. 

Descriptors:  'Activated  sludge  process, 
•Wastewater  treatment,  'Fine  bubble  diffusers, 
'Aeration,  'Cost-benefit  analysis,  Performance 
evaluation,  Technology,  Aerators,  Activated 
sludge,  Installation,  Maintenance,  Maintenance 
costs,  Costs,  Operating  costs,  Electric  power  costs, 
Economic  aspects. 

The  options  in  fine/medium  bubble  technology 
and  steps  to  take  in  evaluating  new  or  retrofitted 
systems  are  described.  Critical  factors  determining 
the  suitability  of  a  particular  system  are  discussed; 
these  include:  (1)  present  and  projected  power  cost 
structure  over  the  life  of  the  equipment;  (2)  plant 
size  and  loading,  process  type,  aeration  system 
configuration,  and  hydraulic  design;  (3)  blower 
system  design  and  hardware;  (4)  and  O  and  M  and 
staff  resources  available.  Useful  economic  analyses 
include  annual  cost  basis,  net  present  worth  basis, 
and  return  on  investment  basis.  It  is  concluded  that 
the  decision  to  retrofit  a  plant  with  high-efficiency 
aeration  equipment,  or  to  use  such  a  system  in  a 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D— Watt*  Treatment  Processes 
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new  plant,  should  be  taken  only  after  carefully 
considering  technology,  costs,  and  O  and  M  re- 
quirements. Simple  payback  comparisons  that 
divide  capital  costs  by  power  cost  savings  based  on 
average  power  costs  may  be  highly  misleading  and 
overly  optimistic.  The  trade-off  between  improved 
efficiency-power  cost  savings  and  O  and  M  re- 
quirements should  be  thoroughly  understood 
before  proceeding.  (Author's  abstract) 
W87-07927 


FAST  TRACKING  TO  WATER  QUALITY, 

Espey,  Huston  and  Associates,  Inc.,  Austin,  TX. 
W.  B.  Moriarty,  and  R.  McCarty. 
Public  Works  PUWOAH,  Vol.  118,  No.  1,  p  75-76, 
78,  January  1987.  2  fig. 

Descriptors:  'Water  quality  management,  •Sea- 
brook,  Texas,  'Wastewater  treatment  facilities, 
•Maintenance,  'Project  planning,  'Hydraulic  engi- 
neering, Runoff,  Aerators,  Sludge  digestion,  Bio- 
degradation,  Digestion,  Sludge,  Flooding,  Cost- 
benefit  analysis,  Sewer  systems,  Inspection,  Plan- 
ning, Engineering,  Construction. 

The  City  of  Seabrook,  TX  decided  to  rehabilitate 
its  sewage  disposal  facility  following  serious  oper- 
ational and  maintenance  problems  that  made  it 
difficult  to  achieve  discharge  permit  compliance. 
All  of  the  old  equipment  is  being  replaced.  Exist- 
ing process  vessels  will  be  rehabilitated.  Two  new 
65-ft  diameter  circular  clarifiers  will  be  added  to 
enable  the  plant  to  achieve  an  interim  capacity  of 
2.5  mgd  average  daily  flow  and  7.5  mgd  peak.  The 
broken  square  clarifier  was  converted  into  an  aero- 
bic digester.  Further  modifications  include  a  new 
blower  building  and  blowers  to  replace  the  overex- 
tended mechanical  aerators,  improvements  to  the 
sludge  handling  systems,  and  new,  expanded  chlor- 
ination  facilities.  All  of  these  systems  had  to  be 
elevated  to  allow  the  discharge  of  7.5  mgd  against 
the  100-year  flood;  therefore,  plant  hydraulics  had 
to  be  completely  revamped.  Under  a  Texas  Water 
Commission  Executive  Order,  it  was  necessary  to 
produce  a  complete  set  of  contract  plans  and  speci- 
fications  for   all   these   improvements   withm   28 
days,   and   to   obtain   all   necessary   permits   and 
award  the  construction  in  another  15  days.  The 
project   design   was  'fast-tracked'   and   the  plans 
completed  within  the  allotted  time.  Construction  is 
now  proceeding  smoothly  and  ahead  of  schedule. 
(Doria-PTT) 
W87-07928 

FORMALIZING  TREATMENT  PLANT  MAIN- 
TENANCE, 

Saint  Petersburg  Dept.  of  Public  Works,  FL. 
A.  P.  S.  Pillai,  and  L.  Thomas. 
Public  Works  PUWOAH,  Vol.  117,  No.  12,  p  23- 
25,  December  1986. 

Descriptors:  'Maintenance,  'Wastewater  facilities, 
•Water  treatment  facilities,  'Management  plan- 
ning, 'St.  Petersburg,  Florida,  'Computers,  Auto- 
mation, Planning,  Cost  analysis,  Safety,  Training, 
Performance  evaluation,  Personnel  management, 
Monitoring,  Pumping  plants,  Inspection,  Quality 
control. 


The  Public  Utilities  Department  of  St.  Petersburg, 
FL  underwent  a  major  reorganization  in  1982, 
instituting  a  comprehensive  maintenance  program 
that  includes  a  computerized  maintenance  manage- 
ment system  (MMS)  and  an  apprenticeship  pro- 
gram for  plant  mechanics.  The  MMS  selected  was 
'equipment  specific',  with  accounting  costs  posted 
to  the  particular  piece  of  equipment  being  serv- 
iced. A  work  order  system  is  used  for  control  and 
tracking.  Vibration  and  thermographic  analysis  are 
used  for  predictive  maintenance.  Innovative  pro- 
grams include  a  cost  avoidance  program,  on-call 
program,  sewer  pumping  stations  alarm  system, 
scheduled  painting  of  public  utilities  facilities,  de- 
velopment of  do-it-now  (DIN)  crews,  and  quality 
control  methods,  including  the  'quality  circle  con- 
cept', which  involves  small  groups  of  employees 
meeting  regularly  to  identify,  analyze,  and  recom- 
mend solutions  to  problems.  Before  the  reorganiza- 
tion, total  plant  reliability  was  67%;  it  is  now  95%, 
and  maintenance  expenditures  have  dropped  by 
$150,000  over  the  previous  year.  (Doria-PTT) 


W87-07937 

CAN  A  SMALL  TOWN  TREATMENT  PLANT 
ESTABLISH  NEW  STANDARDS, 

A.  B.  Clark,  and  S.  E.  Clark. 

Public  Works  PUWOAH,  Vol.  117,  No.  12,  p  29- 

32,  December  1986. 

Descriptors:  'Wastewater  facilities,  'Water  quality 
standards,  'Juneau,  Alaska,  'Expansion,  'Plan- 
ning, 'Automation,  'Sludge  disposal,  'Legal  as- 
pects, 'Standards,  Wetlands,  Sludge  drying, 
Sludge  digestion,  Sludge  utilization,  Permits,  Odor 
control,  Process  control,  Biodegradation,  Diges- 
tion, Composting,  Cost  analysis. 

The  City  and  Borough  of  Juneau,  Alaska,  encom- 
passing an  area  of  3,108  sq  miles,  is  expanding  its 
Mendenhall  Valley  Wastewater  Treatment  Plant 
to  solve  its  liquid  treatment  problem,  comply  with 
its  NPDES  permit,  and  meet  an  EPA  compliance 
order  for  discharges  into  the  Mendenhall  River. 
System  design  combines  various  technologies  of 
sequencing  batch  reactors  (SBR),  egg-shaped  di- 
gesters, stirred-tank  heat  exchangers,  and  compost- 
ing into  one  plant.  There  is  also  an  existing  activat- 
ed biofilter  (ABF).  The  SBR  is  more  suited  to  flow 
variations  and  will  handle  its  base  flow  and  all 
excess  flows.  This  unit  is  run  by  a  programmable 
logic  controller  that  will  automatically  bring  tanks 
on-line  as  required  to  meet  the  demands  for  flows 
and  ensure  that  time  requirements  are  met.  The 
sludge  disposal  problem  is  being  met  by  reducing 
the  bulk  of  the  sludge  through  anaerobic  digestion 
and  transforming  it  into  a  useful  product  by  com- 
posting with  shredded  waste  paper;  the  final  com- 
post product  can  be  mixed  with  an  equal  amount  of 
coarse  sand  and  made  into  topsoil.  The  current 
estimate  for  the  complete  design  and  construction 
of  all  phases  of  the  project  is  $25  million.  (Doria- 
PTT) 
W87-07938 

IMPROVED  LAGOON  PERFORMANCE 
THROUGH  RETENTION-TIME  CONTROL, 

Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering. 

Public  Works  PUWOAH,  Vol.  117,  No.  12,  p  38- 
39,  December  1986.  5  fig,  1  tab,  3  ref. 

Descriptors:  'Process  control,  'Wastewater  treat- 
ment, 'Aerated  lagoons,  'Wastewater  lagoons, 
•Retention  time,  Lagoons,  Performance  evalua- 
tion, Algal  growth,  Temperature  effects,  Suspend- 
ed solids,  Biochemical  oxygen  demand,  Algae, 
Wastewater  management,  Basins,  Settling  basins, 
Stabilization  lagoons,  Odor  control,  Oxygen,  Dis- 
solved oxygen,  Monitoring. 

The  dual-power  level,  multicellular  (DPMC)  aer- 
ated lagoon  system  is  reviewed.  This  system,  be- 
coming increasingly  popular,  consists  of  a  first  cell 
in  which  sufficient  aerator  power  is  applied  to 
maintain  all  organic  solids  in  suspension,  followed 
by  three  cells,  each  of  which  is  aerated  at  a  power 
level  that  permits  the  settleable  fraction  of  the 
suspended  solids  in  the  effluent  from  the  first  cell 
to  settle.  Solids  that  settle  form  deposits  in  which 
the  biodegradable  materials  decompose  in  a 
benthal  environment,  emitting  methane  gas.  Infor- 
mation is  presented  on  how  to  operate  these  sys- 
tems to  achieve  the  best  effluent  quality.  Monitor- 
ing the  lagoon  water  temperature  and  varying  the 
number  of  cells  being  used  in  the  system  will 
improve  system  performance.  The  system  should 
also  be  designed  for  maximum  operational  flexibil- 
ity; this  may  be  accomplished  by  constructing  the 
system  in  a  parallel  configuration  and  by  providing 
piping  and  valves  to  rotate  the  order  in  which  the 
cells  are  used  in  the  system.  (Doria-PTT) 
W87-07940 


SELECTIVE  SEPARATION  OF  COMPONENTS 
(COPPER,  NICKEL,  ZINC,  CHROMIUM(VD) 
IN  THE  PROCESS  OF  ION-EXCHANGE  PURI- 
FICATION OF  WASTE  WATERS, 

Gosudarstvennyi  Nauchno-Issledovatel'skn  i 
Proektnyi  Inst.  Redkometallicheskoi  Promyshlen- 
nosti,  Moscow  (USSR). 
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L.  P.  Sokolova,  V.  V.  Skornyakov,  V.  B. 
Kargman,  and  K.  M.  Saldadse. 
Journal  of  Chromatography  JOCRAM,  Vol.  364, 
p  135-142,  September   1986.  6  fig,  2  tab,   13  ref. 

Descriptors:  'Copper,  'Nickel,  'Zinc,  'Chromi- 
um, 'Separation  techniques,  'Ion  exchange, 
•Wastewater  treatment,  Heavy  metali, 
Wastewater,  Industrial  wastewater,  Sulfuric  acid, 
Chromatography,  Sorption,  Technology. 

An  ion-exchange  method  is  described  for  purifying 
the  acidic  wastewater  of  non-ferrous  metals  treat- 
ment plants  (the  wash  water  of  pickling  shop* 
containing  Cu,  Zn,  Ni,  Cr(III),  Cr(IV),  and  free 
H2S04  at  pH  =  1.5-2.5).  The  method  has  been 
implemented  in  a  number  of  industrial  plants.  The 
acidic  wastewater  was  purified  by  extracting  suc- 
cessively a  part  of  the  components  on  Soviet-made 
selective  sorbents  and  separating  the  rest  of  them 
chromatographically,  yielding  commodity  prod- 
ucts for  industrial  use.  The  purified  water  is  re- 
turned into  the  washing  baths  of  the  etch  depart- 
ments of  the  factory  and  is  used  for  washing  of 
non-ferrous  metals  and  their  alloys  after  etching. 
The  selective  extraction  process  for  chromium  or 
copper  can  also  be  used  in  local  wastewater  treat- 
ment. (Author's  abstract) 
W87-07957 

GAS  CHROMATOGRAPHIC  DETERMINA- 
TION OF  ORGANIC  COMPONENTS  IN  EF- 
FLUENTS FROM  MILLS  FOR  PROCESSING 
WASTE  PAPER,  „. 

Ukrainskii  Nauchno-Issledovatel'skii  Inst.  Tselliu- 
loznoii  Bumazhno  Promyshlennosti,  Kiev  (USSR). 
For  primary  bibliographic  entry  see  Field  5A. 
W87-07960 

DISINFECTION  OF  SEWAGE  SLUDGE  CAKE 
BY  AN  ELECTRON  ACCELERATOR, 

Japan  Atomic  Energy  Research  Inst.,  Takasaki. 
Takasaki  Radiation  Chemistry  Research  Establish- 
ment. 
S.  Hashimoto,  K.  Nishimura,  W.  Kawakami,  and 

H.  Watanabe.  ¥,~t-t;™>  i 

Journal  of  Fermentation  Technology  JFTED8, 
Vol.  64,  No.  4,  p  299-304,  August  1986.  8  fig,  19 
ref. 

Descriptors:  'Disinfection,  'Sludge  cake,  'Elec- 
tron accelerators,  'Radiation,  'Wastewater  treat- 
ment 'Sludge  disposal,  'Gamma  radiation, 
'Oxygen,  Energy,  Technology,  Aerobic  condi- 
tions, Anaerobic  conditions,  Bacteria,  Survival. 

Effects  of  radiation  dose  rate,  electron  energy,  and: 
oxygen  on  disinfection  of  sewage  sludge  cake  were 
studied  to  obtain  technological  information  on  dis- 
infection by  radiation.  Sludge  films  were  irradiated 
with  electron  beams  at  different  voltages  and  vari- 
ous dose  rates  in  oxygen-containing  and  oxygen- 
free  atmospheres.  Without  oxygen,  the  surviving 
fraction  of  bacteria  decreased  with  increasing  irra- 
diation dose,  but  depended  little  on  the  sludge  film 
thickness.  No  effects  of  dose  rate  and  energy 
change  were  found  in  the  ranges  from  20  kGy/h  tc 
65  MGy/h  and  from  0.5  to  2.0  MeV  when  the  fiUt 
was  thin  enough  to  allow  electron  beam  penetra 
tion.  Similar  results  were  obtained  with  gamma-ra> 
irradiation.  In  the  oxygen-containing  atmosphere 
higher  disinfection  efficiency  was  obtained  Witt 
thinner  films  and  lower  dose  rates.  (Author  s  ab- 
stract) 
W87-07966 

ADVANCED  TREATMENT  OF  HIGH 
STRENGTH  WASTEWATER  BY  A  SUB 
MERGED  BIO-FILM  PROCESS, 

Osaka  City  Inst,  of  Public  Health  and  Enviror. 

mental  Sciences  (Japan). 

K.  Takamizawa,  and  A.  Honda. 

Journal   of  Fermentation   Technology   J  I- 1 txn 

Vol.  64,  No.  4,  p  355-359,  August  1986.  6  fig,  1 

ref. 

Descriptors:  'Advanced  wastewater  treatmen; 
•Submerged  bio-film  process,  •Wastewater  trea 
ment,  Technology,  Performance  evaluation  lert 
ary  wastewater  treatment,  Oxygen  demand,  Bi« 
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ogical  oxygen  demand,  Hydrogen  ion  concentra- 
tor Acclimatization,  Suspended  solids,  Kinetics. 

^  submerged  bio-film  process  was  studied  as  a 
ertiary  treatment  to  decrease  the  biological 
wygen  demand  (BOD)  of  secondary  effluent  From 
i  combined  chemical-biological  treatment  of  high- 
trength  wastewater  to  below  the  permitted  limit 
30  mg/1)  for  waste  facilities  in  Japan.  The  re- 
|uired  operating  conditions  were  determined  to  be 
n  influent  BOD  to  the  bio-film  tank  of  <  300  mg/ 
,  and  a  BOD-surface  loading  of  <  2  g/sq  m/d. 
["he  influent  pH  of  9.0-12.5  did  not  affect  treatment 
fficiency  adversely;  acclimation  compensates  for 
H  variations  in  this  process.  Removal  rates  of 
uspended  solids  were  not  influenced  by  BOD- 
urface  loading.  The  caJculated  BOD  removal  co- 
fficient  was  0.0000257  when  the  influent  BOD 
/as  <  300  mg/1.  (Author's  abstract) 
V87-07967 


INETIC  MODEL  FOR  ANAEROBIC  DIGES- 
ION  OF  BIOLOGICAL  SLUDGE, 

kjrnell  Univ.,  Ithaca,  NY.  School  of  Civil  and 
Invironmental  Engineering. 
.  G.  Pavlostathis,  and  J.  M.  Gossett. 
iotechnology  and  Bioengineering  BIBIAU,  Vol. 
8,  No.  10,  p  1519-1530,  October  1986.  6  fig,  4  tab, 
1  ref.  EPA  Grant  R  8O95O0-O1-O. 

tocriptors:  *Model  studies,  'Anaerobic  digestion, 
Activated  sludge,  'Kinetics,  'Model  testing, 
Wastewater  treatment,  'Sludge  digestion,  Acti- 
ited  sludge  process,  Performance  evaluation, 
ludge,  Prediction,  Digestion,  Water  quality  man- 
(ement,  Mathematical  equations,  Mathematical 
odels,  Hydrolysis,  Biomass,  Organic  matter,  Par- 
:ulate  matter,  Substrates. 

comprehensive  kinetic  model  was  developed 
id  tested  for  predicting  anaerobic  digester  per- 
rmance  when  fed  biological  activated  sludge 
iS).  It  was  determined  that  mechanisms  such  as 
sath,  lysis,  and  hydrolysis  play  an  important  role 

the  conversion  of  viable  biological  solids  to 
'ailable  substrate  for  the  anaerobic  microflora, 
ydrolysis  of  degradable,  particulate,  dead  AS 
omass  is  much  slower  than  death  or  lysis,  and  is 
e  rate-controlling  step  in  the  overall  process.  As 
result,  about  99%  of  the  degradable,  effluent 
lemical  oxygen  demand  is  particulate,  mostly 
otein.  The  death  rate  coefficient  of  viable  AS 
amass  under  anaerobic  conditions  (2  per  day)  is 
we  than  16  times  higher  than  the  decay  coeffi- 
mt  under  aerobic  starvation  conditions  (0.12  per 
y).  The  four  major  steps  in  the  model  are:  viable 
U  death/lysis,  hydrolysis  of  particulate  dead  bio- 
»ss,  acidogenesis,  and  methanogenesis.  Sensitivi- 
analysis  showed  that  the  most  important  param- 
:r  is  the  ultimate  digestibility  of  the  sludge.  The 
xiel  proved  to  be  adequate  for  predicting  the 
rformance  of  a  laboratory-scale  digester  receiv- 
{  a  biological  solids  feed;  an  extension  of  the 
xiel  for  cases  of  combined  primary  and  waste- 
tivated  sludge  appears  feasible.  (Doria-PTT) 
87-07981 


)LE  OF  EXOCELLULAR  POLYMER  IN  THE 
2S1GN  OF  ACTIVATED  SLUDGE, 

chnion  -  Israel  Inst,  of  Tech.,  Haifa.  Dept.  of 
lemical  Engineering. 

Sheintuch,  O.  Lev,  P.  Einav,  and  E.  Rubin. 
Jtechnology  and  Bioengineering  BIBIAU,  Vol 

No.  10,  p  1564-1576,  October  1986.  13  fie,  11 
»,  24  ref. 

scriptors:  'Polymers,  'Sludge  settling,  'Acti- 
ted  sludge,  'Bacteria,  'Wastewater  treatment, 
lobulation,  'Model  studies,  'Sedimentation, 
fcvated  sludge  process,  Water  treatment,  Spe- 
s  composition,  Kinetics,  Substrates,  Biomass, 
spiration,  Distribution,  Temporal  distribution, 
wge,  Mathematical  models,  Glucose. 

actor  operating  conditions  affect  the  sludge- 
tling  properties  due  to  production  of  exocellular 
lymer  that  serves  as  a  flocculant  in  the  settler 
1  population  shift  from  flocculating  bacteria  to 
imentous  microorganisms  that  do  not  settle.  A 
uctured  kinetic  model  that  accounts  for  stored 
•strate  and  production  of  polymers,  biomass,  and 


inerts  was  constructed  and  applied  to  various  open 
and  closed  reactor  configurations,  based  on  the 
observation  that,  in  a  batch  reactor,  the  polymer  is 
produced  during  endogenous  respiration.  The 
model  describes  well  the  observed  temporal  varia- 
tion in  substrate,  biomass,  and  polymer  concentra- 
tion. Application  of  the  model  to  continuous  oper- 
ation predicts  increasing  polymer  concentration 
with  sludge  age,  which  is  in  good  agreement  with 
one  study  in  the  literature.  A  study  in  a  once- 
through  reactor,  as  well  as  others,  suggests  an 
inverse  dependence.  The  difference  is  probably 
due  to  different  operating  modes.  The  study  con- 
firmed the  role  of  the  polymer  in  the  sedimentation 
process.  Under  some  conditions,  however,  a  slow 
population  shift  to  filamentous  growth  becomes 
the  dominant  factor.  (Author's  abstract) 
W87-07982 


BIOTREATMENT  OF  S-TRIAZINE-CONTAIN- 
ING  WASTEWATER  IN  A  FLUIDIZED  BED 
REACTOR, 

Eidgenoessische  Technische  Hochschule,   Zurich 

(Switzerland).  Inst,  fuer  Mikrobiologisches. 

W.  Hogrefe,  H.  Grossenbacher,  A.  M.  Cook,  and 

R.  Hutter. 

Biotechnology  and  Bioengineering  BIBIAU,  Vol 

28,  No.  10,  p  1577-1581,  October  1986.  4  fig,  1  tab, 

18  ref.  6 

Descriptors:  'Biological  wastewater  treatment, 
•Fluidized  beds,  'Triazine  pesticides,  'Wastewater 
treatment,  'Biodegradation,  Performance  evalua- 
tion, Biological  treatment,  Sand,  Wastewater,  In- 
dustrial wastewater,  Suspended  solids,  Nitrogen, 
Nutrients,  Growth,  Carbon,  Oxygen,  Oxygen  defi- 
cit, Degradation,  Pesticides,  Herbicides,  Culturing 
techniques. 

Mixed  cultures  of  microorganisms  immobilized  on 
sand  were  used  to  degrade  s-triazine-containing 
industrial  wastewater  in  a  fluidized  bed  reactor. 
Immobilized  cell  concentrations  of  up  to  18  g/1 
volatile  suspended  solids  could  be  achieved  with 
the  s-triazines  as  sole  nitrogen  source  for  growth 
and  carbon  sources  added  at  a  C:N  ratio  of  about 
12.  Maximal  removal  efficiencies  of  80%  for  s- 
triazines  could  be  maintained  only  if  the  biofilm 
thickness  was  limited  to  avoid  oxygen  deficiency 
and  the  carbon  source  and  complete  wastewater 
(<  or  =  50%  v/v  in  the  feed)  were  supplied 
continuously  at  a  mean  hydraulic  residence  time  of 
>  or  =  20-25  h.  (Author's  abstract) 
W87-07983 


DEODORIZATION  OF  EXHAUST  GAS  FROM 
WASTEWATER  AND  NIGHT-SOIL  TREAT- 
MENT PLANT  BY  ACTIVATED  SLUDGE, 

Osaka  City  Inst,  of  Public  Health  and  Environ- 
mental Sciences  (Japan). 
J.  Fukuyama,  Z.  Inoue,  and  Y.  Ose. 
Toxicological     and     Environmental     Chemistry 
TXECBP,  Vol.  12,  No.  1/2,  p  87-109,  1986.  6  fig,  6 
tab,  16  ref.  5 

Descriptors:  'Odor  control,  'Exhaust  gas, 
•Wastewater  treatment,  'Wastewater  facilities, 
'Activated  sludge  process,  Performance  evalua- 
tion, Hydrocarbons,  Sulfides,  Hydrogen  sulfide, 
Ammonia,  Sulfur  compounds,  Alcohols,  Organic 
compounds,  Aeration,  Water  analysis,  Water  qual- 
ity management,  Nitrogen,  Biological  analysis,  Mi- 
croscopic analysis,  Odors,  Organoleptic  properties, 
Activated  sludge,  Cost-benefit  analysis. 

A  new  deodorizing  process  using  an  activated 
sludge  tank  was  developed  and  its  efficiency  and 
practicality  were  investigated  for  the  odorous 
gases  emitted  from  a  wastewater  treatment  plant 
and  a  night-soil  treatment  plant.  Equipment  was 
installed  in  each  treatment  plant  site  and  operated 
continuously  for  a  few  months.  The  efficiency  of 
deodorization  was  evaluated  by  measuring  concen- 
trations of  main  odorants  contained  in  air  at  the 
gas-inlet  and  the  outlet  of  a  deodorizing  tank. 
Though  large  variation  of  the  odorant  concentra- 
tions was  found  in  the  influent  gas  during  each 
experiment,  the  performance  was  relatively  stable, 
and  high  removal  rates  of  the  odorants  were  ob- 
tained at  all  times.  In  the  wastewater  treatment 
plant,  aromatic  hydrocarbons  and  dimethyl  sulfide, 


which  were  the  main  odorants,  were  removed 
from  the  odorous  gases  at  the  rate  of  about  90%  or 
more  by  the  activated  sludge  tank.  In  the  night-soil 
plant,  hydrogen  sulfide  and  ammonia  in  the  odor- 
ous gases  were  removed  at  the  rate  of  about  96% 
and  100%,  respectively,  provided  that  the  loading 
of  hydrogen  sulfide  into  the  deodorizing  tank  was 
kept  below  7  mg/g-MLSS/day.  (Author's  ab- 
stract) 
W87-08004 


OIL  SEPARATION  FROM  OIL-WATER  MIX- 
TURE BY  A  POROUS 
POLYfTETRAFLUOROETHYLENE)  (PTFE) 
MEMBRANE, 

Tokyo  Inst,  of  Tech.  (Japan).  Dept.  of  Environ- 
mental Chemistry  and  Engineering. 
H.  Unno,  H.  Saka,  and  T.  Akehata. 
Journal     of    Chemical     Engineering     of    Japan 
JCEJAQ,  Vol.  19,  No.  4,  p  281-286,  August  1986. 
12  fig,  1  tab,  5  ref,  append. 

Descriptors:  'Oil  recovery,  'Separation  tech- 
niques, 'Membrane  processes,  'Wastewater  treat- 
ment, Performance  evaluation,  Membranes,  Oil, 
Viscosity,  Physical  properties,  Rheology,  Emul- 
sions,  Colloids,    Mixing,   Kinetics,   Oil   pollution. 

Factors  affecting  oil  separation  from  a  surfactant- 
free  dispersed  oil-water  mixture  in  a  mixing  tank 
by  a  poly(tetrafluoroethylene)  (PTFE)  membrane 
separator  unit  were  investigated.  The  typical  unit 
consisted  of  a  sheet  of  porous  PTFE  membrane,  a 
PTFE  filter  paper,  and  an  acrylic  perforated  plate. 
The  separation  process  included  three  steps  in 
series:  (1)  attachment  of  dispersed  oil  droplets  to 
the  membrane  surface;  (2)  penetration  of  the  at- 
tached oil  into  and  through  the  porous  space 
within  the  membrane  and  the  filter  paper,  and  (3) 
release  of  the  oil  from  the  separation  unit.  The 
resistance  of  step  (2)  was  negligible  compared  with 
the  other  two  steps.  The  ratio  (alpha)  of  the  oil 
droplet  amount  separated  by  the  separation  unit  to 
that  colliding  with  the  membrane  surface  was  very 
small,  at  most  3%,  within  the  experimental  condi- 
tions. The  effect  of  oil  viscosity  was  significant  and 
alpha  was  inversely  proportional  to  the  oil  viscosi- 
ty. (Author's  abstract) 
W87-08015 


OZONATION  RATE  OF  WATER-SOLUBLE 
CHELATES  AND  RELATED  COMPOUNDS, 

Kyushu  Univ.,  Fukuoka  (Japan).  Dept.  of  Applied 

Chemistry. 

S.  Morooka,  K.  Ikemizu,  H.  Kamano,  and  Y.  Kato. 

Journal     of    Chemical     Engineering    of    Japan 

JCEJAQ,  Vol.  19,  No.  4,  p  294-299,  August  1986. 

11  fig,  16  ref. 

Descriptors:  'Ozonation,  'Kinetics,  'Solubility, 
•Chelates,  'Degradation,  'Heavy  metals, 
'Wastewater  treatment,  Oxidation,  Ozone,  Per- 
formance evaluation,  Magnesium,  Zinc,  Copper, 
Complexes. 

Metal-EDTA  complexes  and  related  compounds 
were  oxidized  by  ozone,  and  the  destruction  rates 
of  chelates  were  determined  over  a  wide  range  of 
pH  values.  The  degradation  of  EDTA  was  initiat- 
ed by  the  electrophilic  attack  of  ozone  on  the 
nitrogen  lone  pair.  Therefore,  the  reactivity  of 
EDTA  chelates  was  strongly  affected  by  the  con- 
ditional stability  constant  (K)  which  was  related  to 
the  availability  of  the  nitrogen  lone  pair.  In  the 
range  of  K  <  about  10,000,  the  formation  of  the 
coordinate  bond  was  not  sufficiently  strong,  and 
the  degradation  rate  of  the  EDTA  chelates  was 
nearly  equal  to  that  of  free  EDTA.  However,  in 
the  range  of  K  >  100,000,  the  degradation  rate  of 
the  EDTA  chelates  decreased  with  an  increase  in 
the  stability  constant.  The  removal  rate  of  metals 
from  EDTA,  NTA,  and  IDA  complexes  decreased 
with  an  increase  in  the  number  of  coordination 
sites  per  ligand.  Approximately  two  molecules  of 
ozone  were  needed  to  degrade  one  coordination 
site  of  each  ligand.  (Author's  abstract) 
W87-08016 


INACTIVATION  OF  BACTERIA  IN  SEWAGE 
SLUDGE  BY  GAMMA  RADIATION, 
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Baroda  Univ.  (India).  Dept.  of  Microbiology. 
G.  A.  Pandya,  S.  Kapila,  V.  B.  Kelkar,  S.  Negi, 
and  V.  V.  Modi. 

Environmental  Pollution,  Vol.  43,  No.  4,  p  281- 
290,  April  1987.  6  tab,  19  ref. 

Descriptors:  'Disinfection,  *Sludge,  'Gamma  radi- 
ation, *  Inactivation,  'Bacteria,  'Wastewater  treat- 
ment, 'Survival,  Seasonal  variation,  Cultures,  An- 
aerobic digestion,  Protection,  Monsoons. 

The  survival  of  certain  bacterial  cultures  suspend- 
ed in  sewage  sludge  and  exposed  to  gamma-radi- 
ation  was  studied.   The   inactivation   patterns  of 
most  of  the  organisms  were  significantly  different 
when  irradiation  was  performed  using  sewage  sam- 
ples collected  in  the  summer  and  monsoon  seasons. 
The  summer  samples  collected  from  the  anaerobic 
digestor   afforded   significant   protection   to   both 
Gram  negative  and  Gram  positive  organisms.  This 
was  evident  by  the  increase  in  dose  required  to 
bring  about  a  6  log  cycle  reduction  in  viable  count 
of   the    bacterial    cultures,    when    suspended    in 
sewage  samples  instead  of  phosphate  buffer.  The 
observations  made  using  monsoon  digestor  samples 
were  quite  different.  This  sewage  sludge  greatly 
enhanced  inactivation  by  gamma-radiation  in  most 
cases.  The  effects  of  certain  chemicals  on  the  inac- 
tivation   patterns    of    two    organisms-Salmonella 
typhi  and  Shigella  flexneri-were  examined.  Arse- 
nate, mercury  and  lead  salts  sensitized  S.  typhi, 
while  barium  acetate  and  sodium  sulfide  protected 
this  culture  against  gamma-radiation.  In  the  case  of 
Sh.    flexneri,    barium    acetate    and    lodacetamide 
proved  to  be  radioprotectors.  The  effects  of  some 
chemicals  on  the  inactivation  pattern  of  Sh.  flex- 
neri cells  irradiated  in  sludge  are  also  discussed. 
(Author's  abstract) 
W87-08057 


EFFECT  OF  TEMPERATURE  ON  THE 
GROWTH  AND  BIOCHEMICAL  ACTIVITIES 
OF  ESCHERICHIA  COLI  IN  SEWAGE, 

Gulbarga  Univ.  (India).  Dept.  of  P.G.  Studies  and 

Research  in  Microbiology. 

S.  M.  Gaddad,  and  S.  S.  Rodgi. 

Environmental  Pollution,  Vol.  43,  No.  4,  p  313- 

321,  April  1987.  1  fig,  1  tab,  37  ref. 

Descriptors:  'Temperature  effects,  'Bacterial 
growth,  'Escherichia,  'Sludge,  'Wastewater  treat- 
ment, Enzymes,  Stabilization  ponds,  Biochemistry, 
Ammonia,   Nitrogen,   Bacteria,   Oxygen  demand. 

Studies  on  the  role  of  individual  species  of  bacteria 
in  wastewater  treatment  methods,  especially  the 
effect  of  environmental  factors  and  enzyme  activi- 
ties, are  limited.  In  the  present  investigation  Es- 
cherichia coli,  isolated  from  a  stabilization  pond, 
was  grown  in  sterile  sewage  at  various  tempera- 
tures, ranging  from  10  to  50  C,  and  its  growth  and 
associated  biochemical  activities  were  studied.  A 
temperature  of  30  C  was  found  to  be  optimum  for 
the  growth,  BOD  removal,  NH3-N  release  and  the 
activities  of  protease  and  catalase.  E.  coli  which 
was  once  considered  to  be  of  little  value  in 
wastewater  treatment,  also  accounted  for  a  consid- 
erable reduction  in  BOD  and  NH3-N  release.  At 
optimum  and  lower  temperatures,  the  catalase  ac- 
tivity was  proportional  to  the  viable  cell  count  of 
the  bacterium.  Dissolved  oxygen  exhibited  an  in- 
verse relationship  with  bacterial  growth  and  prote- 
ase activity  was  more  pronounced  during  the  de- 
clining phase  of  bacterial  growth.  (Author's  ab- 
stract) 
W87-08059 


ELIMINATION  OF  HUMAN  ENTERIC  VI- 
RUSES DURING  CONVENTIONAL  WASTE 
WATER  TREATMENT  BY  ACTIVATED 
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Institut  Armand-Frappier,  Laval  (Quebec).  Centre 

de  Recherche  en  Virologie. 

P.  Payment,  S.  Fortin,  and  M.  Trudel. 

Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 

32,  No.  12,  p  922-925,  December  1986.  3  tab,  11 

ref.  National  Health  Research  and  Development 

Program  (Canada)  Grant  6605-1842-54. 

Descriptors:  'Enteroviruses,  'Activated  sludge, 
•Wastewater  treatment,  'Disinfection,  Effluents, 
Sludge,  Viruses,  Isolation,  Resistance,  Survival. 


The  present  study  was  undertaken  to  determine  if 
viruses      were     selectively      eliminated      during 
wastewater  treatment.  Human  enteric  viruses  were 
detected  at  all  steps  of  treatment  in  a  conventional 
activated     sludge     wastewater     treatment     plant 
Liquid  overlays  and  large  volume  sampling  with 
multiple  passages  on  BGM  cells  permitted  the  de- 
tection of  poliovirus  (serotypes  1,  2,  and  3),  cox- 
sackievirus B  (serotypes   1,  2,  3,  4,  and  5),  and 
echovirus  (serotypes   3,    14,   and   22),   as   well   as 
reoviruses.  The  mean  virus  concentration  was  95. 1 
most  probable  number  of  infectious  units  per  liter 
(mpniu/L)  in  raw  sewage,  23.3  in  settled  water,  1.4 
in  effluent  after  activated  sludge  treatment,  and 
40  3  mpniu/L  in  sludge  samples.  All  samples  of 
raw  sewage  and  settled   water,  79%   of  effluent 
water,  and  94%  of  sludge  samples  contained  vi- 
ruses. The  mean  reduction  was  75%  after  settling 
and  98%  after  activated  sludge  treatment.  Poliovi- 
rus type  3  was  rarely  isolated  after  the  activated 
sludge  treatment,  but  was  still  detected  in  about 
one-third  of  the  sludge  samples.  Reoviruses  and 
coxsackkieviruses  were  detected  at  similar  rates 
from  all  samples  and  appear  to  be  more  resistant  to 
the  activated  sludge  treatment  than  poliovirus  type 
3  Poliovirus  types  1  and  2  were  present  in  almost 
every  sample  of  raw  sewage  and  settled  water  and 
still  found  in  about  half  of  the  effluent  and  sludge 
samples,  indicating  a  level  of  resistance  similar  to 
that  of  reoviruses  and  coxsackieviruses.  (Author  s 
abstract) 
W87-08066 

ADSORPTION  EQUILIBRIUM  OF  DOC  BY 
ACTIVATED  CARBON  AND  THE  INFLUENCE 
OF  PREOZONATION, 

Norges  Tekniske  Hoegskole,  Trondheim.  Dept.  ot 
Chemical  Engineering. 

E.  Kaastrup,  R.  S.  Summers,  and  P.  V.  Roberts. 
Ozone  Science  and  Engineering  OZSEDS,  Vol.  8, 
No.  4,  p  277-298,  1986.  8  fig,  5  tab,  32  ref. 

Descriptors:  'Model  studies,  'Isotherms, 
•Wastewater  treatment,  *Adsorption,  *Dissolved 
organic  carbon,  *Ozonation,  *Activated  carbon, 
Equilibrium,  Ozone,  Preozonation. 

A  linear  isotherm  model,  modified  to  account  for  a 
non-adsorbable  fraction,  was  found  to  fit  adequate- 
ly the  adsorption  equilibrium  of  organic  matter 
from  a  tertiary  treated  wastewater.  The  isotherm 
slope  varied  significantly  among  sample  days,  but 
the  range  of  variability  did  not  exceed  a  factor  of 
two.  A  moderate  ozone  dose  (0.5  g  03/g  DOC) 
enhanced  adsorbability  in  both  laboratory  and  full- 
scale  systems,  whereas  higher  doses  appeared  to 
decrease  adsorption.  Preozonation  had  little  effect 
on  the  nonadsorbable  portion  of  DOC.  (Author's 
abstract) 
W87-08070 


•Wastewater  treatment,  Chromium,  Zinc,  Lead, 
Isotherms,  Adsorption,  Performance  evaluation, 
Cation  exchange,  Inhibition,  Biogas,  Toxicity. 

The  continuous  removal  of  heavy  metals  by  the 
biological  solids  in  an  anaerobic  reactor  was  exam- 
ined. The  metals  used  were  chromium  (III;,  zinc 
and  lead.  Both  competitive  and  non-competitive 
removal  was  studied.  The  results  were  evaluated  in 
terms  of  adsorption  isotherms  and  were  compared 
with  earlier  batch  studies.  This  suggested  that  the 
sludge  acted  as  a  cation-exchange  material,  with 
chromium  having  a  much  lower  binding  intensity 
than  lead  and  zinc.  The  data  also  suggest  that  the 
nature  of  the  sludge  surface  is  of  considerable 
significance  in  determining  the  capacity  and  inten- 
sity of  binding.  The  effect  of  the  metals  on  biogas 
formation  was  also  examined.  This  showed  that 
inhibition  of  the  gas  formation  was  a  function  of 
the  metal  concentration  and  that  the  relative  toxici- 
ties appeared  to  be  zinc> lead > chromium.  (Au- 
thor's abstract) 
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INFLUENCE  OF  OZONATION  ON  THE  GAC 
ADSORBABILITY  OF  ORGANIC  SUB- 
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Engineering. 

For  primary  bibliographic  entry  see  Held  5h. 
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TORS 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 

necrinfi 

I  Mehrotra,  K.  R.  K.  Alibhai,  and  C.  F.  Forster. 
Journal  of  Chemical  Technology  and  Biotechnol- 
ogy JCTBDC,  Vol.  37,  No.  3,  p  195-202,  March 
1987.  6  fig,  2  tab,  12  ref. 
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PRETREATMENT  PROCESSES  FOR 

GROUNDWATER  RECHARGE, 

Montgomery  (James  M.),  Inc.,  Pasadena,  CA. 
G  P.  Treweek. 

IN:  Artificial  Recharge  of  Groundwater,  Butter-  > 
worth  Publishers,  Boston,  Massachusetts.  1985.  pi 
205-248,  4  fig,  6  tab,  26  ref. 

Descriptors:  *Groundwater  recharge, 

•Wastewater  treatment,  *Pretreatment  of  water,.' 
•Water  reuse,  Wastewater  renovation,  Sedimenta-: 
tion,  Biological  treatment,  Clarification,  Filtration, 
Air  stripping,  Activated  carbon,  Disinfection. 

Unplanned,  indirect  wastewater  reuse  through  ef-; 
fluent  discharge  to  streams  and  groundwater  basins 
for  subsequent  downstream  use  by  a  wide  variety 
of  interests  -  agricultural,  industrial,  or  domestic  - 
has  been  a  long-accepted  practice  throughout  the 
world.   Many  communities  at  the  end  of  major 
waterways,  such  as  New  Orleans  and  London,, 
ingest  water  that  already  has  been  used  as  many  as 
five  times  by  repeated  river  withdrawal  and  dis- 
charge. Similarly,  rivers  or  percolation  basins  may 
recharge  underlying  groundwater  aquifers  with  re- 
claimed wastewater,  which  is  in  turn  withdrawn 
by  subsequent  communities.  For  example,  the  ef- 
fluent from  over  140  wastewater  treatment  plant; 
partially  replenishes  the  groundwater  tapped  by 
the  water  supply  system  for  London.  This  mean;1 
of  effluent  disposal,  known  as  unplanned,  indirec 
reuse,  has  become  a  generally  accepted  practice: 
Planned,  direct  reuse  is  practiced  on  a  smaller  seal' 
for  a  limited  number  of  purposes,  primarily  agn 
cultural  and  industrial.  The  terms  unplanned  an. 
planned  refer  to  whether  the  subsequent  reuse  wa 
an  unintentional  byproduct  of  effluent  discharge 
or  was  designed  as  a  conscious  act  following  effli 
ent  discharge.   The  planned   reuse   schemes  dis 
cussed  in  this  chapter  incorporate  wastewater  rec 
lamation  processes  designed  to  meet  not  only  effli. 
ent  discharge  standards,  but  also  reuse  standarc 
promulgated  by  health  authorities.  Two  major  ac 
vantages  exist  in  utilizing  groundwater  recharge  c 
reclaimed  wastewater  as  the  means  for  replenist 
ing  freshwater  resources.  First,  groundwater  n 
charge  takes  advantage  of  the  subsoil's  natur 
ability  for  biodegradation  and  filtration,  theret 
providing  subsequent  in  situ  treatment  of  pretrea 
ed  wastewaters.  Depending  on  the  requirements  c 
downstream  users,  this  in  situ  treatment  may  elnr 
nate  the  need  for  costly  physical-chemical  trea 
ment  processes.  Pretreatment  processes  discuss* 
are-  (1)  primary  sedimentation,  (2)  secondary  bi 
logical   treatment,   (3)   chemical   clarification,/ 
filtration,  (5)  air  stripping,  (6)  GAC  adsorptio 
and  (7)  disinfection.  (See  also  W87-08137)  (Lanl 
PTT) 
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wlh  Publishers,  Boston,  Massachusetts.  1985.  p 
)-282,  6  fig,  9  tab,  34  ref. 

scriptors:  'Water,  'Wastewater  renovation, 
[filtration,  'Land  disposal,  'Groundwater  re- 
irge,  Wastewater  treatment,  Groundwater 
ivement,  Aquifers,  Vadose  water,  Evapotran- 
ration.  Wastewater  disposal. 

th  rapid-infiltration  (RI)  systems,  sewage  efflu- 
or  other  wastewater  is  applied  to  relatively 
•meable  soil  at  rates  that  are  much  higher  than 
evapotranspiration  rates.  Thus,  most  of  the 
stewater  moves  down  to  the  groundwater  and  is 
ovated  by  filtration  through  the  vadose  zone 
|  subsequent  movement   through  the  aquifer. 
is  treatment  aspect  is  becoming  more  and  more 
wrtant  as  the  need  for  water  reuse  increases  and 
lection  of  native  groundwater  becomes  vital, 
r  this  reason,  rapid-infiltration  systems,  increas- 
ly  called  soil-aquifer  treatment  systems,  can  be  a 
lificant  part  of  the  complete  treatment  process- 
»f  wastewater  for  reuse.  In  most  systems,  the 
rtewater  is  applied  to  the  soil  with  infiltration 
ins.  On  sloping  land,  contour  terraces  or  fur- 
's can  be  used.  Where  topographies  are  very 
gular,  sprinkler  systems  can  be  used,  but  these 
aire  additional  energy  for  pumping  and  also 
«e  aerosol  problems.  Application  or  'hydraulic 
ling'  rates  of  rapid-infiltration  systems  typically 
of  the  order  of  20  to  150  m/yr.  Since  evapo- 
ispiration  rates  are  of  the  order  of  0.5  to  2.5  m/ 
about  90%  to  almost   100%  of  the  applied 
tewater  will  move  down  to  the  groundwater, 
lid-infiltration  soil-aquifer  treatment  systems  are 
ible  of  removing  essentially  all  biodegradable 
inks,  suspended  solids,  and  bacteria  and  vi- 
s  from  the  wastewater.  They  can  also  remove 
ost  all  the  phosphorus  and  significantly  reduce 
centrations  of  nitrogen  and  heavy  metals.  Prop- 
designed  and  managed  systems  produce  a 
r,  essentially  odorless  renovated  water  that  can 
ised  for  unrestricted  irrigation,  primary  contact 
cation,  and  other  purposes.  Potable  use  would 
lire  additional  treatment,  including  activated 
wn   filtration   to  remove  refractory   or  trace 
mics,  disinfection,  and  possibly  also  reverse 
osis  or  other  desalination.  The  inclusion  of  a 
iral,  underground,  and  invisible  step  such  as 
aquifer  treatment  in  the  recyling  of  municipal 
tewater  for  potable  use  undoubtedly  would 
wee  the  aesthetics  and  public  acceptance  of 
plete  wastewater  reuse.  Other  advantages  of 
d-infiltration  system  include  simplicity  of  oper- 
i  of  the  infiltration  basins,  low  cost  of  putting 
tewater  underground  and  of  getting  the  ren- 
ion    treatment    in    the    natural     soil-aquifer 
an,  reliability  of  the  system,   and   low  land 
irements.  For  example,  at  a  hydraulic  loading 
of  70  m/yr,  a  city  of  100,000  persons  with  a 
»ge  flow  of  300  L/person/day  would  require 
ia  of  infiltration  basins.  (See  also  W87-08137) 
itz-PTT) 
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HOGEN  REMOVAL  FROM 

5TEWATER  DURING  GROUNDWATER 
MARGE, 

ona  Univ.,  Tucson.   Dept.  of  Microbiology. 
Gerba,  and  S.  M.  Goyal. 
Artificial  Recharge  of  Groundwater,  Butter- 
th  Publishers,  Boston,  Massachusetts.   1985.  p 
517,  2  fig,  10  tab,  99  ref. 

:riptors:  'Pathogens,  'Path  of  pollutants, 
e  of  pollutants,  'Wastewater  treatment,  *Vi- 
i,  'Land  disposal,  'Groundwater  recharge, 
olation,  Soil  filters,  Bacteria,  Groundwater 
.ty. 

y  factors  control  the  removal  of  pathogenic 
:na  and  viruses  during  the  percolation  of 
ige  through  the  soil.  Most  of  this  chapter 
isses  the  fate  of  viruses  in  soil  because  of  their 
rent  greater  potential  for  health  problems  as- 
ited  with  land  treatment.  Although  the  pres- 

of  viruses  in  groundwater  has  been  demon- 
ed.  it  would  appear  that  with  proper  site  selec- 
and  management  the  presence  of  viruses  could 
unimized  or  eliminated.  The  key  is  to  define 
srocesses  involved  in  the  survival  and  trans- 

of  pathogens  in  groundwater.  With  proper 


design,  land  treatment  could  be  used  as  an  effective 
method  for  reducing  the  number  of  pathogens  in 
wastewater.  With  the  proper  soil  type,  viruses  and 
bacteria  can  be  reduced  to  levels  as  effectively  as 
by  chlorination  as  currently  practiced,  after  the 
travel  of  wastewater  through  only  a  few  centime- 
ters of  soil.  High  removals  by  soil  can  be  achieved 
from  even  raw  wastewater.  In  the  soil  natural 
processes  will  eventually  destroy  the  pathogens. 
Thus,  in  groundwater  recharge  operations,  the  soil 
should  be  considered  as  part  of  the  treatment  proc- 
ess and  not  simply  as  a  final  disposal  source.  The 
key  to  operating  such  systems  for  pathogen  remov- 
al is  to  gain  an  understanding  of  the  processes 
involved  and  methods  by  which  they  can  be  quan- 
tified and  controlled.  Based  on  both  field  and  labo- 
ratory experiments,  several  potential  treatment 
practices  may  be  useful  in  enhancing  virus  removal 
during  land  application  of  sewage.  (See  also  W87- 
08137)  (Lantz-PTT) 
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EPA'S  RESEARCH  PROGRAM  ON  HEALTH 
EFFECTS  OF  WASTEWATER  REUSE  FOR  PO- 
TABLE PURPOSES, 

Environmental     Protection    Agency,    Cincinnati, 
OH.  Office  of  Research  and  Development. 
H.  R.  Pahren. 

IN:  Artificial  Recharge  of  Groundwater,  Butter- 
worth  Publishers,  Boston,  Massachusetts.  1985.  p 
319-328,  31  ref. 

Descriptors:  'Public  health,  'Water  reuse, 
'Wastewater  treatment,  'Groundwater  recharge, 
'Research  needs,  'Potable  water,  Legislation, 
Drinking  water. 

Review  of  the  U.S.  Environmental  Protection 
Agency  program  on  the  health  effects  of 
wastewater  reuse  indicates  that  a  broad  range  of 
research  activities,  which  could  directly  or  indi- 
rectly impact  water  reuse  through  groundwater 
recharge,  has  taken  place.  Much  knowledge  has 
been  gained  during  the  few  years  the  federal  pro- 
gram has  been  underway.  Research  on  potable 
reuse  was  initiated  in  1974  and  the  federal  program 
funding  averaged  about  $400,000  annually  through 
1978.  Following  the  1977  amendments  to  the  Safe 
Drinking  Water  Act,  which  called  for  special  stud- 
ies on  the  health  implications  involved  in  the  recla- 
mation, recycling,  and  reuse  of  wastewaters  for 
drinking,  funds  for  reuse  research  increased.  How- 
ever, the  separate  program  on  wastewater  reuse 
was  discontinued  in  1981.  Any  activity  in  the 
future  will  be  conducted  as  part  of  the  regular 
drinking  water  base  research  program.  (See  also 
W87-08 137)  (Lantz-PTT) 
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WASTEWATER  RECLAMATION-RECHARGE 
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J.  A.  Oliva. 

IN:  Artificial  Recharge  of  Groundwater,  Butter- 
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397-424,  6  fig,  5  tab,  12  ref. 

Descriptors:  'Artificial  recharge,  'Water  reuse, 
'Cedar  Creek,  'New  York,  'Wastewater  treat- 
ment, 'Groundwater  management,  Aquifers, 
Wastewater  renovation,  Groundwater  recharge, 
Economic  aspects,  Potable  water. 

The  groundwater  aquifers  that  underlie  all  of 
Nassau  County,  New  York,  provide  the  sole 
source  of  potable  water  supply  for  the  inhabitants 
of  that  county.  These  aquifers  have  been  stressed 
by  the  increased  urbanization  of  this  area,  which 
has  resulted  in  increased  groundwater  pumpage 
and  the  contamination  of  the  upmost  aquifer,  the 
Upper  Glacial  Aquifer.  In  order  to  offset  these 
effects,  the  U.S.  Environmental  Protection  Agency 
provided  Nassau  County  with  a  grant  to  study  the 
technical  feasibility  and  cost  effectiveness  of  ad- 
vanced wastewater  treatment  and  groundwater  re- 
charge with  reclaimed  wastewater.  The  Cedar 
Creek  Wastewater  Reclamation-Recharge  Facili- 
ties are  a  result  of  that  study.  This  chapter  is  a  brief 
description  of  the  study  area,  a  summary  of  events 


and  studies  that  have  led  to  the  design  and  con- 
struction of  the  Cedar  Creek  Wastewater  Reclama- 
tion-Recharge Facilities,  and  a  summary  of  the 
operating  experiences  gained  at  these  facilities.  The 
39  months  of  operation  have  demonstrated  the 
technical  feasibility  and  reliability  of  wastewater 
reclamation  in  that  once  the  problems  encountered 
during  plant  start-up  were  resolved,  the  CCWRP 
consistently  met  the  effluent  criteria  established  for 
groundwater  recharge.  Once  recharge  operations 
are  completed,  the  costs  for  reclamation  and  re- 
charge can  be  compared  to  the  cost  of  purchasing 
potable  water  from  New  York  City  in  order  to 
arrive  at  a  cost-effective  solution  to  the  long-term 
water  supply  needs  of  Nassau  County.  (See  also 
W87-08 137)  (Lantz-PTT) 
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WASTEWATER  REUSE  IN  THE  DAN  REGION 
PROJECT:  SUMMARY  OF  FIVE-YEAR  EXPE- 
RIENCE, 1977-1981, 

TAHAL-Water  Planning  for  Israel  Ltd.,  Tel-Aviv. 
For  primary  bibliographic  entry  see  Field  4B. 
W87-08152 


MICROPOLLUTANT  REMOVAL  IN  RAPID 
INFILTRATION, 

Nolte  (George  S.)  and  Associates,  Sacramento, 
CA. 

R.  W.  Crites. 

IN:  Artificial  Recharge  of  Groundwater,  Butter- 
worth  Publishers,  Boston,  Massachusetts.  1985.  p 
579-608,  14  tab,  62  ref. 

Descriptors:  'Wastewater  treatment,  'Infiltration, 
♦Land  disposal,  'Artificial  recharge,  Groundwater 
recharge,  Biological  oxygen  demand,  Ammonium, 
Phosphorus,  Bacteria,  Viruses. 

In  a  rapid-infiltration  land  treatment  system, 
wastewater  is  treated  as  it  percolates  through  the 
soil.  The  wastewater  is  applied  to  moderately  and 
highly  permeable  soils  (such  as  sands)  by  surface 
spreading  in  level  basins  or  by  sprinkling.  Treat- 
ment is  accomplished  by  biologic,  physical,  and 
chemical  means  within  the  soil.  The  need  for  defin- 
itive information  on  the  extent  of  soil  treatment 
during  rapid  infiltration  has  been  recognized. 
Rapid  infiltration  is  effective  in  removing  many 
wastewater  constituents  such  as  suspended  solids, 
BOD,  ammonium-nitrogen,  phosphorus,  bacteria, 
and  virus  and  is  less  effective  in  removing  other 
constituents  such  as  nitrate-nitrogen,  trace  organ- 
ics,  and  trace  minerals.  The  constituents  addressed 
in  this  chapter  include  trace  organics,  inorganics 
(those  covered  by  drinking  water  standards),  and 
microorganisms.  For  these  three  classes  of  con- 
stituents, the  health  effects,  removal  mechanisms, 
and  removals  in  existing  rapid-infiltration  systems 
are  discussed.  (See  also  W87-08137)  (Lantz-PTT) 
W87-08157 


GROUNDWATER  RECHARGE  WITH  RE- 
CLAIMED WASTEWATER:  LEGAL  QUES- 
TIONS IN  CALIFORNIA, 

Downey,  Brand,  Seymour  and  Rohwer,  Sacramen- 
to, CA. 

For  primary  bibliographic  entry  see  Field  4B. 
W87-08161 


ENVIRONMENT  AND  SOLID  WASTES: 
CHARACTERIZATION,  TREATMENT,  AND 
DISPOSAL. 

Oak  Ridge  National  Lab.,  TN. 
Proceedings  of  the  Fourth  Life  Sciences  Symposi- 
um, Environment  and  Solid  Wastes,  Gatlinburg, 
Tennessee,  October  4-8,   1981.  Butterworth  Pub- 
lishers, Boston,  Massachusetts.  1983.  498  p. 

Descriptors:  'Solid  wastes,  'Environmental  ef- 
fects, 'Solid  waste  disposal,  'Symposium,  Waste 
disposal,  Waste  management,  Industrial  wastes, 
Municipal  wastes,  Mine  wastes. 

The  principal  purpose  of  this  symposium  was  to 
evaluate  the  impact  of  solid  waste  management 
practices  in  the  utility,  chemical,  mining,  and  mu- 
nicipal communities  on  human  health  and  the  envi- 


127 


Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D— Waste  Treatment  Processes 


3ir^K 

%« 

■  . 

sMOL 

Mo 

B 

', 

V? 

•  ■ 

v 

J£ 

Wk 

I 

■ 

• 

■ 

' 

• 

B0J5 

52 

. 

•'%;.;• 

'  s. 

mEyif 

R 

i£<!fE 

- 

' 

. 

M 

; 

■ 

1 1  • 

'vN'**-  ,* 


1 1 


ronment.  The  multiagency  and  multrdisciphnary 
nature  of  the  program  allowed  the  participants  to 
identify  relevant  problems  and  provide  practical 
solutions  in  solid  waste  management  and  environ- 
mental science.  Invited  speakers  included  repre- 
sentatives from  major  industrial  communities,  state 
and  federal  research  and  regulatory  agencies,  lead- 
ing universities,  and  community  action  groups. 
The  objective  was  to  improve  communication  be- 
tween the  wide  range  of  scientific  disciplines,  deci- 
sion-makers, and  members  of  the  industrial  com- 
munity and  interested  public  relative  to  the  impli- 
cations of  solid  and  hazardous  wastes  on  human 
health  and  the  environment.  These  published  pro- 
ceedings of  the  sessions  provide  a  compilation  of 
these  concepts  and  discussions  for  the  scientific 
community  and  interested  public.  (See  also  W87- 
08167  thru  W87-08197)  (Lantz-PTT) 
W87-08166 


COAL-FIRED  POWER  PLANT  WASTE  MAN- 
AGEMENT, 

Electric  Power  Research  Inst.,  Palo  Alto,  CA. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-08169 

CASE  STUDIES  IN  INDUSTRIAL  WASTE 
CHARACTERIZATION, 

California   Dept.    of  Health    Services,    Berkeley. 

Hazardous  Materials  Lab.  Section. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-08174 

OPTIMIZATION  OF  SOLID  WASTE  SEPA- 
RATING SYSTEMS, 

Forest  Hills  Gardens,  NY. 
F.  Hasselriis. 

IN-  Environment  and  Solid  Wastes:  Characteriza- 
tion Treatment,  and  Disposal.  Proceedings  of  the 
Fourth  Life  Sciences  Symposium,  Environment 
and  Solid  Wastes,  Gatlinburg,  Tennessee,  October 
4-8  1981  Butterworth  Publishers,  Boston,  Massa- 
chusetts. 1983.  p  409-423,  4  fig,  5  tab,  7  ref. 

Descriptors:  *Optimization,  *Waste  management, 
•Solid  wastes,  *  Separation  techniques,  Economic 
aspects,  Municipal  wastes,  Metals,  Glass. 

Municipal  solid  waste  (MSW)  can  be  processed  to 
yield  products  such  as  refuse-derived  fuel  (RDF), 
metals,  and  glass  and  to  remove  contaminants  in 
the  products.  The  economic  viability  of  a  recovery 
plant  depends  on  the  yield  and  value  of  the  prod- 
ucts and  the  cost  of  disposing  of  unusable  or  con- 
taminated materials.  The  value  of  the  products 
depends  on  the  amount  of  contaminants,  particu- 
larly glass.  The  loss  of  valuable  materials  and  the 
quantity  of  products  depend  on  the  arrangement 
and  effectiveness  of  the  system  components  and 
operations.  Optimization  of  solid  waste  separation 
systems  can  be  simulated  mathematically  by  ana- 
lyzing the  system  as  a  matrix  of  operations,  using 
the  separation  efficiencies  of  the  individual  oper- 
ations, which  in  turn  depend  on  performance  of 
the  equipment  and  MSW  properties  such  as  parti- 
cle size  distribution  and  aerodynamic  properties. 
With  sufficient  data,  equipment  can  be  designed 
and  arranged  to  achieve  optimum  yield  of  products 
with  acceptable  contaminant  levels.  The  optimum 
economic  balance  can  also  be  achieved  by  relating 
capital  and  operating  costs  to  the  product  revenue 
resulting  from  different  degrees  of  process  refine- 
ment.  (See  also  W87-08166)  (Author's  abstract) 
W87-08193 

LAND  TREATMENT  OF  HAZARDOUS 
WASTES,  _  . 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Soil  and  Crop  Sciences. 
K.  W.  Brown. 

IN:  Environment  and  Solid  Wastes:  Characteriza- 
tion, Treatment,  and  Disposal.  Proceedings  of  the 
Fourth  Life  Sciences  Symposium,  Environment 
and  Solid  Wastes,  Gatlinburg,  Tennessee,  October 
4-8  1981  Butterworth  Publishers,  Boston,  Massa- 
chusetts.  1983.  p  449-474,  4  fig,   12  tab,  61   ref. 

Descriptors:  'Waste  treatment,  'Hazardous 
wastes,  'Land  disposal,  Waste  disposal,  Oil  wastes, 


Sludge,   Bioassay,   Leachates,   Path  of  pollutants, 
Monitoring. 

Results  obtained  from  testing  with  two  petroleum 
sludges  indicate  that  short-term  bioassays  can  be  a 
valuable  tool  for  evaluating  the  mutagenic  activity 
of  a  hazardous  waste.  Analysis  of  the  refinery  and 
petrochemical  waste  indicates  that  they  are  more 
mutagenic  than  crude  oil  and  that  they  possess  less 
mutagenic  activity  on  a  per-weight  basis  than  ciga- 
rette  smoke  condensate.   These   procedures  also 
seem  adaptable  for  determining  the  treatment  po- 
tential of  a  hazardous  waste.  Although  mutagenic 
materials  can  be  extracted  from  soil,  methods  for 
extraction  will  require  further  development  to  de- 
termine the  extraction  efficiency  of  various  sol- 
vents. Determination  of  the  extent  of  reduction  of 
the   hazardous   characteristics   of  a   land-applied 
waste  is  essential  to  the  success  of  the  land  treat- 
ment method  of  waste  disposal.  Incubation  studies 
revealed    that    the    mutagenic    activity    of   waste 
added  to  soils  decreased  over  a  6-month  period. 
This  result  indicates  that  the  soil  retained  most  of 
the  mutagenic  constituents  and   prevented   them 
from  entering  the  groundwater.  Asthese  systems 
are  further  developed  and  as  the  testing  protocol 
becomes  better  defined,  the  utility  of  short-term 
bioassays  for  detecting  and  characterizing  muta- 
gens and  potential  carcinogens  will  increase.  Test 
systems   that   are   used   as   part   of  a   monitoring 
system  should  be  selected  on  the  basis  of  the  types 
of  compounds   in   the   waste   and   the   types   of 
damage  caused  by  these  compounds.  Additiona 
work  to  be  performed  as  part  of  this  project  will 
include  complete  characterization  of  three  addi- 
tional   hazardous    wastes    and    a    comprehensive 
greenhouse  and  lysimeter  study  to  determine  the 
treatment  potential  and  environmental  fate  of  haz- 
ardous   waste   constituents.    Although    additional 
work  is  needed  to  define  more  clearly  the  advan- 
tages and  limitations  of  short-term  testing,  prelimi- 
nary results  indicate  that  short-term  tests  can  be  a 
valuable  tool  for  defining  the  mutagenic  character- 
istics of  a  waste,  evaluating  their  treaatment  poten- 
tial, and  evaluating  their  fate  and  mobility  from 
land  tretament  disposal  sites.  (See  also  W87-08166) 
(Lantz-PTT) 
W87-08196 

PATHOGEN  REDUCTION  STUDIES  IN  EPA'S 
SLUDGE  MANAGEMENT  PROGRAM, 

Municipal  Environmental  Research  Lab.,  Cincin- 
nati, OH.  Wastewater  Research  Div. 
J.  B.  Farrell.  ,    .    „_  , 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia  22161,  as  PB84- 
245430  Price  codes:  A02  in  paper  copy,  A01  in 
microfiche.  EPA  Report  No.  EPA-600/D-84-220, 
August  1984.  10  p,  3  fig,  2  tab,  3  ref. 

Descriptors:  'Pathogens,  'Wastewater  treatment, 
♦Disinfection,  'Sludge,  'Waste  management, 
'Management  planning,  Anaerobic  digestion,  Aer- 
obic digestion. 


Since  about  1976,  EPA's  Sludge  Management  Pro- 
gram has  devoted  a  substantial  portion  of  its  re- 
sources toward  evaluating  existing  and  new  sludge 
stabilization  processes  for  their  ability  to  reduce  or 
eliminate  pathogens.  This  presentation  reviews  the 
nature  and  extent  of  these  efforts  and  the  plans  for 
future  work.  Early  efforts  concentrated  on  proc- 
esses that  produce  a  disinfected  sludge,  such  as 
thermophilic  aerobic  and  anaerobic  digestion  and 
composting.  Chemical  treatment  processes  such  as 
limiting  to  pH  12,  proved  to  be  less  effective  than 
thermal  processes  because  they  did  not  eliminate 
the  eggs  of  certain  intestinal  worms  (e.g.,  Ascaris, 
Toxacara)  which  were  found  to  be  ubiquitous  in 
sludges.  Criteria  for  limiting  potential  adverse  ef- 
fects from  pathogens  in  sludge  applied  to  land, 
published  in  September   1979  (see  40  CFR,  part 
257),  recognized  the  different  capabilities  of  proc- 
esses for  reducing  pathogens;  process  conditions  to 
produce  the  desired  reductions  were  drawn  from 
the  above  work  and  are  published  in  the  criteria. 
Future  work  will  include  support  for  further  de- 
velopment of  EPA's  regulations  and  guidance  re- 
lated to  sludge  management,  to  upgrading,  in  a 
cost-effective    fashion,    processes   that   reduce   or 
eliminate  pathogens  in  sludge,  and  investigation  oi 
low  technology  means  to  disinfect  sludge.  (Au- 
thor's abstract) 


W87-08209 

METROPOLITAN  WASTEWATER  MANAGE- 
MENT COMMISSION  SLUDGE  MANAGE- 
MENT  PLAN,  EUGENE-SPRINGHELD, 
OREGON.  o       ,  I 

Environmental  Protection  Agency,  Seattle,  WA. 
Region  X. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia  22161,  as  PBS4- 
241041.  Price  codes  A08  in  paper  copy,  A01  in 
microfiche.  EPA  Report  No.  EPA  910/9-84-119, 
June  1984.  164  p,  2  tab,  3  ref,  3  append. 

Descriptors:  'Environmental  impact  statement, 
•Wastewater  treatment,  'Sludge,  'Eugene, 
•Springfield,  'Oregon,  Environmental  effect*, 
Water  quality,  Groundwater  pollution,  Cost  analy- 
sis, Ecological  effects. 

A  Draft  Environmental  Impact  Statement  (EIS) 
was  distributed  in  October  of  1983  to  discuss  the 
environmental  implications  of  managing  municipal 
sludge  in  the  Eugene-Springfield,  Oregon  area.  It 
considered  four  alternative  facilities  and  process 
combinations    for    storing,    drying,    and    reusing 
sludge,  and  looked  at  four  locations  to  house  the 
physical  facilities.  The  public  review  of  the  Draft 
has  indicated  that  a  number  of  these  impacts  are  of 
special  concern.  These  include:  (1)  potential  con- 
tamination of  local  drinking  water  supplies  in  the 
vicinity   of  Site   C  if  sludge   components  leach 
through  storage  lagoons  or   are  carried   off-site 
through   surface   drainage;    (2)   potential   surface 
water  quality  degradation  from  sludge  components 
carried    off  of   Site   C   during   periods   of  high 
groundwater  or  heavy  rain;  (3)  potential  ground- 
water and  surface  water  contamination  at  sludge 
reuse  sites  if  sludge  is  applied  at  greaater  than 
agronomic  rates;  (4)  conversion  of  125  acres  of 
farmland  from  crop  production  to  storage,  tret- 
ment,  and  drying  of  sludge;  (5)  possible  cropping 
restrictions  if  sludge  is  applied   at  greater  than 
agronomic  rates;  (6)  change  in  bird  use  patterns  at 
Site  C,  increasing  fall  and  winter  use  by  waterfowl 
and  decreasing  year-round  use  by  passerines,  with 
an  accompanying  change  in  the  potential  for  bird 
strikes  to  aircraft  using  Mahlon  Sweet  Field;  (7, 
detectable  odors  likely  to  occur  within  1,000  feel 
of  sludge  lagoons/air  drying  beds  10-15  days/yr 
(8)  local  user  cost  increase  of  $8.33/yr  in  property 
tax  and  service  fees  by  1990;  (9)  project's  consist 
ency  with  local  and  state  land  use  planning  uncer 
tain  due  to  current  state  of  flux  in  Lane  Count; 
Comprehensive  Plan  and  Zoning  Codes;  and  (10 
property  values  of  land  adjacent  to  Site  C  possibl; 
adversely  affected  if  sludge  facilities  are  not  prop 
erly  operated  and  maintained.  The  plan  being  pro 
posed  by  the  Metropolitan  Wastewtaer  Manage 
ment    Commission    (MWMC),    which    represent 
Eugene,   Springfield  and  Lane  County,  Oregor 
includes  a   5.5-mile   digested   sludge  conveyanc 
pipeline,  mechanical  sludge  conditioning,  faculU 
tive  sludge  lagoon  storage,  air  drying  beds,  an 
reuse   of  the   sludge   on   local   agricultural   lane 
(Lantz-PTT) 
W87-08216 


ANALYSIS  OF  SEPTIC  TANK  DISTRIBUTIO; 
AND  SEPTAGE  GENERATION  RATES  IN  II 
LINOIS,  „  .       „ 

Illinois  State  Environmental  Protection  Agenc 
Springfield.  Div.  of  Water  Pollution  Control. 
J  Pendowski,  B.  McBride,  and  D.  Crandall. 
Available  from  the  National  Technical  Informal 
Service,    Springfield,    Virginia    22161,    as    PBS 
231174.  Price  codes:  A05  in  paper  copy,  AU1 
microfiche.     Report     No.     IEPA/WPC/84-0C 
March  1984.  69  p,  9  fig,  31  tab,  11  ref,  appen 
EPA  Grant  P005626-01. 

Descriptors:  'Septic  tanks,  'Illinois,  'Wastewat 
treatment,  'Sewer  systems,  'Water  quality  contr 
Municipal  wastewater. 

The  original  Section  208  Water  Quality  Manai 
ment  Plan  for  Illinois  estimated  that  on-site  disp 
al  served  a  million  people  in  the  State,  rougl' 
18%  of  the  total  population.  Until  recently,  c< 
ventional  sewage  systems  were  considered  to 
the  most  efficient  means  to  meet  a  communit 
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istewater  treatment  needs.  However,  the  neces- 
■y  capital  and  operating  costs  for  central  sewer- 
e  systems  can  create  significant  financial  burdens 
individuals  and  communities.  Because  of  the 
avisions  of  the  Clean  Water  Act  of  1977  (PL  95- 
7),  incentives  are  now  available  for  non-central- 
d  systems  through  the  allotment  of  state  level 
-aside  funds  for  on-site  construction  grants.  This 
»rt  examines  the  distribution  and  use  of  on-site 
istewater  systems  in  Illinois.  It  presents  an  analy- 
of  generation  and  disposition  of  residuals  result- 
[  from  on-site  disposal  systems  (septage).  The 
wrt  provides:  (1)  a  discussion  of  the  distribution 
septic  tank  usage  and  density;  (2)  an  estimation 
i  presentation  of  septage  generation  rates;  (3)  a 
iracterization  of  septage  disposal  practices  and 
>cedures;  (4)  a  description  of  the  general  regula- 
y  framework  for  septic  tank  operation  in  Mi- 
is;  and  (5)  concludes  with  a  discussion  of  overall 
ommendations  for  improved  management.  (Au- 
ir's  abstract) 
17-08218 


DIUM    THIOSULFATE'S    FATE    IN    ACTI- 
TED  SLUDGE, 

ws  Univ.  at  Austin.  Center  for  Research  in 

iter  Resources. 

r  primary  bibliographic  entry  see  Field  5B. 

17-08223 


[OSPHORUS  UTILIZATION  AND  RECYCLE 
WASTE  STABJXJZATION  PONDS, 

tas  Univ.  at  Austin.  Center  for  Research  in 
iter  Resources. 

J.-S.  Houng,  and  E.  F.  Gloyna. 
iter  for  Research  in  Water  Resources  Technical 
[wrt  No.  CRWR-203,  March  1983.  152  p,  111 
18  tab,  180ref. 

scriptors:  *Phosphorus,  'Stabilization  ponds, 
odel  studies  *Waste  treatment,  'Organic  com- 
inds,  'Wastewater  treatment,  Mathematical 
dels. 

ste  stabilization  ponds  frequently  provide  the 
st  economic  and  effective  way  for  wastewater 
itment.  The  fact  that  waste  stabilization  ponds 
not  require  as  much  operation  and  maintenance 

are  generally  not  as  expensive  to  construct  as 
er  conventional  wastewater  treatment  processes 
Ms  the  pond  systems  attractive.  An  investiga- 
i  was  conducted  to  verify  the  phosphorus  utili- 
on  and  recycle  in  waste  stabilization  pond  sys- 
is  and  to  evaluate  the  role  of  sediment  in  the 
ycle  of  phosphorus.  Two  pond  systems,  I  and 
were  operated  under  three  different  loading 
ditions  during  a  period  of  22  months.  System  I 
sisted  of  series-connected  anaerobic,  facultative 

maturation  (polishing)  ponds.  System  II  was 
ilar  to  System  I  with  the  exception  that  there 
i  no  anaerobic  pond.  Pond  performance  was 
luated  on  the  basis  of  organic  removal.  Total 
*phorus,  organic  phosphorus,  and  inorganic 
sphorus  were  measured  on  a  routing  basis. 
o  mathematical  models  were  developed  to 
luate  phosphorus  uptake  and  recycle  in  the 
ite  stabilization  pond  systems.  The  model-gen- 
ed  data  provided  reliable  results  and  proved  to 
consistent  with  the  observed  data.  (Author's 
tract) 
7-08238 


CTERIOPHAGES  AS  DEDICATORS  OF 
MAN  ENTERIC  VTRUSES  IN  ACTIVATED 
JDGE  WASTEWATER  TREATMENT, 

as  Univ.  at  Austin.  Center  for  Research  in 
ter  Resources. 

V.  Funderburg,  and  C.  A.  Sorber. 
iter  for  Research  in  Water  Resources  Technical 
>ort  No.  CRWR-199,  June  1983.  63  p,  4  fig,  2 
31  ref. 

criptors:  'Bacteriophages,  'Enteroviruses, 
Mivated  sludge,  'Wastewater  treatment, 
istin,  'Texas,  Suspended  solids,  Pseudomonas, 
oindicators,  Escherichia  coli. 

s  use  of  indigenous  bacteriophage  as  indicators 
luman  enteric  viruses  (HEV)  during  activated 
Ige  treatment  of  domestic  wastewater  was  ex- 


amined. Enteric  viruses,  bacteriophage  attaching 
one  strain  of  Pseudomonas  aeruginosa  and  three 
strains  of  Escherichia  coli  and  a  number  of 
wastewater  parameters  were  monitored  in  the  pri- 
mary effluent,  secondary  effluent,  and  secondary 
sludge  of  the  Walnut  Creek  Wastewater  Treatment 
plant  (Austin,  Texas)  during  June  1982.  Concentra- 
tions of  the  coliphage,  Pseudomonas  phage  and 
HEV  in  primary  effluent  averaged  approximately 
1,000,000  ,  100,000  and  10  plaque  forming  units  per 
liter,  respectively.  There  was  over  90%  removal  of 
all  of  these  influent  viruses  between  the  primary 
and  secondary  effluents.  Removal  of  viruses  during 
secondary  treatment  appeared  to  be  the  result  of 
rapid  adsorption  of  influent  virions  to  mixed  liquor 
suspended  solids  (MLSS).  Adsorption  was  fol- 
lowed by  inactivation  of  the  viruses  during  aer- 
ation of  the  mixed  liquor.  Coliphage  plaques  of  less 
than  or  equal  to  1-mm  in  diameter  were  composed 
of  large  viruses  (approximately  100  micron  in  di- 
ameter). Plaques  greater  than  3-mm  in  diameter 
appeared  to  be  the  result  of  host  infection  by  a 
much  smaller  virus  (approximately  45  micron  in 
diameter).  Plaques  between  1  and  3  mm  in  diame- 
ter were  composed  of  both  small  and  large  coli- 
phage. In  the  primary  effluent  only  the  concentra- 
tion of  Pseudomonas  phage  could  be  significantly 
correlated  with  human  enteric  virus  levels.  In  the 
secondary  effluent,  neither  Pseudomonas  phage 
nor  total  coliphage  could  be  correlated  with  HEV 
concentrations.  (Author's  abstract) 
W87-08239 


DETERMINATION  OF  EXCHANGEABLE  IN- 
ORGANIC NITROGEN  SPECIES  IN  WETLAND 
SOILS, 

Canberra  Coll.  of  Advanced  Education,  Belconnen 

(Australia).  Water  Research  Centre. 

S.  Brodrick,  P.  Cullen,  and  W.  Maher. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  38,  No.  3,  p  377-380, 

March  1987.  1  fig,  3  tab. 

Descriptors:  'Analytical  methods,  'Sample  prepa- 
ration, 'Biofiltration,  'Biological  filters,  'Inorgan- 
ic nitrogen,  Wastewater  treatment,  Biofilters, 
Chemical  analysis,  Nitrogen,  Wetlands,  Soil  dis- 
posal fields. 

Secondary  treated  sewage  effluent  is  discharged 
through  a  wetland  area  in  Australia  to  trap  sus- 
pended and  dissolved  material  before  the  water  is 
discharged  into  a  river.  The  effectiveness  of  the 
wetland  in  removing  nitrogen  species  from  the 
sewage  effluent  by  denitrification  is  being  evaluat- 
ed, and  requires  a  means  of  determining  the  ex- 
changeable nitrogen  species  in  wetland  soils.  Potas- 
sium chloride  is  commonly  used  to  extract  ex- 
changeable nitrogen  species  from  soils  but  extrac- 
tion techniques  vary  with  regard  to  method  of 
agitation,  the  molarity  of  potassium  chloride  solu- 
tion, extraction  period,  and  solvent-to-soil  ratio. 
This  study  describes  attempts  to  use  potassium 
chloride  to  extract  exchangeable  inorganic  nitro- 
gen species  from  wetland  soils.  The  results  show 
that  the  techniques  usually  employed  to  extract 
exchangeable  nitrogen  species  from  soils  could  not 
be  used  to  quantify  the  apparent  exchangeable 
inorganic  nitrogen  species  in  this  wetland  soil.  It 
was  unclear  whether  the  extraction  agent  was 
unable  to  quantitatively  extract  exchangeable  ni- 
trogen species,  or  if  other  nitrogen  forms  as  well  as 
the  exchangeable  nitrogen  species  were  being  ex- 
tracted. (McFarlane-PTT) 
W87-08258 


CHARACTERIZATION  OF  VIRUCIDAL 
AGENTS  EN  ACTIVATED  SLUDGE, 

James  N.  Gamble  Inst,  of  Medical  Research,  Cin- 
cinnati, OH. 

D.  R.  Knowlton,  and  R.  L.  Ward. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  53,  No.  4,  p  621-626,  April  1987.  5 
fig,    5    tab,    33    ref.    EPA    Assistance    agreement 
R810821. 

Descriptors:  'Virus  inactivation,  'Enteroviruses, 
'Viricides,  'Disinfection,  'Activated  sludge, 
'Wastewater  treatment,  Viruses,  Effluents,  Nutri- 
ents, Microorganisms. 


A  comprehensive  study  was  carried  out  to  deter- 
mine the  properties  of  agents  responsible  for  loss  of 
virus  infectivity  in  mixed-liquor  suspended  solids 
(MLSS)  of  activated  sludge.  Initial  experiments 
revealed  that  model  enteric  viruses  (poliovirus- 1 
and  rotavirus  SA-11)  were  irreversibly  inactivated 
in  MLSS  and  released  their  RNA  genomes.  Enter- 
ic viruses  belonging  to  other  genera  (echovirus-12, 
coxsackievirus  A 13,  reovirus-3)  were  also  shown 
to  lose  infectivity  in  MLSS.  Although  the  viruci- 
dal activity  decreased  at  reduced  temperatures, 
MLSS  still  retained  significant  activity  at  4  C.  The 
virucidal  agents  in  MLSS  were  stable  for  months 
at  4  C,  but  their  activity  decreased  approximately 
50%  during  4  days  of  aeration  at  25  C.  Primary 
effluent,  the  nutrient  source  for  activated  sludge, 
also  contained  virucidal  activity.  After  centrifuga- 
tion  of  MLSS,  almost  all  virucidal  activity  was 
found  in  the  particulate  fraction  because  of  inhibi- 
tory substances  retained  in  the  supernatant  frac- 
tion. Decreasing  or  increasing  the  solids  concentra- 
tion of  the  particulate  fraction  did  not  increase  the 
virucidal  activity  of  the  fraction.  The  effects  of 
heat  and  antibiotics  on  the  virucidal  activity  of 
MLSS,  coupled  with  the  finding  that  the  activity 
can  be  produced  in  autoclaved  primary  effluent 
seeded  with  MLSS,  strongly  support  the  conclu- 
sion that  microorganisms  are  responsible  for  this 
activity.  Attempts  to  characterize  the  virucidal 
microbial  components  of  MLSS  indicated  that 
treatments  that  resulted  in  the  inactivation  or  re- 
moval of  microorganisms  also  caused  a  loss  of 
virucidal  activity.  Thus,  it  appears  that  the  viruci- 
dal components  of  microorganisms  are  either 
short-lived  or  active  only  while  bound  to  the  orga- 
nisms themselves.  (Author's  abstract) 
W87-08287 


MOBILIZATION  OF  PLASMID  PHSV106 
FROM  ESCHERICHIA  COLI  HB101  IN  A  LAB- 
ORATORY-SCALE WASTE  TREATMENT  FA- 
CILITY, 

Drexel  Univ.,  Philadelphia,  PA.  Dept.  of  Bios- 
cience  and  Biotechnology. 

P.  Mancini,  S.  Fertels,  D.  Nave,  and  M.  A.  Gealt. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  53,  No.  4,  p  665-671,  April  1987.  2 
fig,  5  tab,  16  ref.  EPA  Grant  R8 12362. 

Descriptors:  'Gene  transfer,  'Waste  treatment, 
'Escherichia,  'Plasmid  mobilization,  Flow  rates, 
Hybridization,  Microorganisms,  Enzymes,  Antibi- 
otics. 

The  mobilization  of  plasmid  pHSV106  from  Es- 
cherichia coli  HB101,  in  a  laboratory  model  waste 
treatment  facility,  by  both  laboratory  and  indige- 
nous wastewater  strains  of  E.  coli  was  monitored 
by  transfer  of  antibiotic  resistance  characteristics 
and  by  detection  of  pHSV106  DNA  sequences  in 
recipient  cells.  The  mobilization  was  demonstrated 
to  occur  under  several  different  treatment  condi- 
tions, such  as  different  media  composition,  micro- 
bial concentrations,  and  waste  flow  rates.  The 
herpes  simplex  virus  thymidine  kinase  gene  was 
used  as  a  hybridization  marker  to  confirm  the 
occurrence  of  the  transfer.  The  use  of  the  HB101 
(recA  mutant)  host  cell  implies  that  recA  functions 
are  unnecessary  for  the  gene  transfer.  (Author's 
abstract) 
W87-08289 


FATE    OF    VIRUSES    IN    ARTIFICIAL    WET- 
LANDS, 

San  Diego  Region  Water  Reclamation  Agency, 

Santee,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08293 


NITRIFYING  BACTERIA  IN  WASTEWATER 
RESERVOIRS, 

Ben-Gurion  Univ.  of  the  Negev,  Sde  Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
A.  Abeliovich. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  53,  No.  4,  p  754-760,  April  1987.  4 
fig,  7  tab,  21  ref.  National  Council  for  Research 
and  Development  (Israel)  Grant  WT406. 

Descriptors:  'Settling  ponds,  'Nitrification,  'Am- 
monia, 'Population  dynamics,  'Wastewater  reser- 
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voirs,  'Nitrifying  bacteria,  Effluents,  Toxicity,  Ir- 
rigation, Israel,  Inhibition,  Cultures. 

Deep  wastewater  reservoirs  are  used  throughout 
Israel  to  store  domestic  wastewater  effluents  for 
summer  irrigation.  These  effluents  contain  high 
concentrations  of  ammonia  (<  or  =  5  mM)  that 
are  frequently  toxic  to  photosynthetic  microorga- 
nisms and  that  lead  to  development  of  anoxic  con- 
ditions. Population  dynamics  of  nitrifying  bacteria 
and   rates   of  nitrification   were   studied   in   two 
wastewater  reservoirs  that  differed  in  organic  load 
and  degree  of  oxygenation  and  in  the  laboratory 
under  controlled  conditions,  both  by  serial  dilu- 
tions in  mineral  medium  and  microscopically  with 
fluorescein    isothiocyanate-conjugated    antibodies 
prepared  against  local  isolates.  The  difference  in 
counts  by  the  two  methods  was  within  1  order  of 
magnitude.  In  the  laboratory,  an  02  concentration 
of  0.2  mg/liter  was  close  to  optimal  with  respect  to 
growth  of  NH3  oxidizers  on  domestic  wastewater, 
while  02  concentrations  of  0.05  mg/liter  support- 
ed significant  rates  of  nitrification.  It  was  found 
that  even  anaerobic  settling  ponds  are  capable  of 
sustaining  a  viable,  although  not  actively  nitrify- 
ing   population  of  Nitrosomonas  spp.  and  Nitro- 
bacter  spp.,  in  contrast  to  their  rapid  decline  when 
maintained  anaerobically  in  mineral  medium  in  the 
laboratory.  Nitrification  rates  of  NH3  in  effluents 
during  storage  in  the  reservoirs  were  slower  by  1 
to  2  orders  of  magnitude  compared  with  corre- 
sponding rates  in  water  samples  brought  to  the 
laboratory.  The  factors  causing  this  inhibition  were 
not  identified.  (Author's  abstract) 
W87-08294 

PROPERTIES  OF  DESULFOVIBRIO  CARBIN- 
OLICUS  SP.  NOV.  AND  OTHER  SULFATE-RE- 
DUCING  BACTERIA  ISOLATED  FROM  AN 
ANAEROBIC-PURIFICATION  PLANT, 

Groningen  Rijksuniversiteit  (Netherlands).   Dept. 

of  Microbiology. 

H.  J.  Nanninga,  and  J.  C.  Gottschal. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  53,  No.  4,  p  802-809,  April  1987.  6 

fig,  5  tab,  36  ref. 

Descriptors:  'Wastewater  treatment,  'Sulfur  bac- 
teria, 'Anaerobic  conditions,  'Species  composi- 
tion, 'Sulfates,  Oxidation,  Microbiological  studies, 
Sulfur  compounds,  Isolation,  Nutrients,  Fermenta- 
tion, Substrates. 

Several  sulfate-reducing  microorganisms  were  iso- 
lated from  an  anaerobic-purification  plant.  Four 
strains  were  classified  as  Desulfovibrio  desulfun- 
cans,  Desulfovibrio  sapovorans,  Desulfobulbus 
propionicus,  and  Desulfovibrio  sp.  The  D.  sapo- 
varons  strain  contained  poly-beta-hydroxybutyrate 
granules  and  seemed  to  form  extracellular  vesicles. 
A  fifth  isolate,  Desulfovibrio  sp.  strain  EDK82, 
was  a  gram-negative,  non-spore-forming,  nonmo- 
tile,  curved  organism.  It  was  able  to  oxidize  several 
substrates,  including  methanol.  Sulfate,  sulfite, 
thiosulfate,  and  sulfur  were  utilized  as  electron 
acceptors.  Pyruvate,  fumarate,  malate,  and  glycer- 
ol could  be  fermented.  Because  strain  EDK82 
could  not  be  ascribed  to  any  of  the  existing  species, 
a  new  species,  Desulfovibrio  carbinolicus,  is  pro- 
posed. The  doubling  times  of  the  isolates  were 
determined  on  several  substrates.  Molecular  hy- 
drogen, lactate,  propionate,  and  ethanol  yielded 
the  shortest  doubling  times  (3.0  to  6.3  h).  Due  to 
the  presence  of  support  material  in  an  anaerobic 
filter  system,  these  species  were  able  to  convert 
sulfate  to  sulfide  very  effectively  at  a  hydraulic 
retention  time  as  short  as  0.5  h.  (Author's  abstract) 
W87-08298 

OZONE      TREATMENT      OF      INDUSTRIAL 
WASTEWATER, 

Jacobs  Engineering  Group,  Inc.,  Washington,  DC. 
B.  R.  G.  Rice,  and  M.  E.  Browning. 
Noyes  Data  Corporation,  Park  Ridge,  NJ.   1981. 
Pollution  Technology   Review,  No.   843.   371   p. 


Ozone,  a  powerful  oxidant,  offers  great  promise 
for  eliminating  industrial  chemicals  and  processing 
byproducts  from  industrial  wastewaters  prior  to 
discharge.  This  book  deals  with  the  technology  for 
ozone  oxidation  as  presented  in  the  technical  litera- 
ture. The  introductory  chapter  reviews  oxidation 
processes,  with  special  focus  on  chemical  oxida- 
tion A  chapter  on  the  fundamental  principles  of 
ozone  technology  describes  the  generation  of 
ozone  on  a  commercial  scale,  the  various  methods 
of  contacting  ozone  with  aqueous  solutions  and 
methods  of  analysis  for  ozone  from  the  point  of 
view  of  process  controls.  Industries  are  grouped 
into  20  categories  which  are  discussed  separately. 
Known  uses  of  ozone  for  treating  waters  and 
wastewaters  are  described  in  each  category.  A 
literature  survey  is  presented  on  the  organic  oxida- 
tion products  obtained  after  ozonation  in  aqueous 
systems.  A  chapter  is  included  that  describes  the 
biological  activated  carbon  concept  which  in- 
volves ozonation  to  partially  oxidize  dissolved  or- 
ganic materials  to  render  them  more  biodegrada- 
ble. (Geiger-PTT) 
W87-08419 

FLOW   REDUCTION:   METHODS,  ANALYSIS 
PROCEDURES,  EXAMPLES, 

INTASA,  Inc.,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-08428 


Descriptors:  'Ozonation,  'Ozone,  'Wastewater 
oxidation,  'Wastewater  treatment,  'Industrial 
wastewater,  Oxidation  process.  Oxidation,  Chemi- 
cal treatment,  Oxidized  wastewater,  Reviews. 


WATER  CONSERVATION  AND 

WASTEWATER  FLOW  REDUCTION  -  IS  IT 
WORTH  IT, 

California  State  Dept.  of  Water  Resources,  Sacra- 
mento. .  .  ,_ 
For  primary  bibliographic   entry   see   Field   3D. 

W87-08432 

EFFECTS  OF  WATER  CONSERVATION  ON 
MUNICIPAL  WASTEWATER  TREATMENT 
FACILITIES, 

Jefferson  Associates,  Inc.,  San  Francisco,  CA. 
For   primary  bibliographic  entry  see   Field   3D. 

W87-08433 

MODEL  FOR  THE  TRANSPORT  MECHA- 
NISMS   OF    SOLIDS    IN    BUILDING    PIPE 

National 'Bureau  of  Standards  (NEL),  Gaithers- 

burg,  MD.  Building  Equipment  Div. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-08452 

PREPARATION  AND  CHARACTERIZATION 
OF  CLAY-BASED  SORBENTS  FOR  THE  RE- 
MOVAL OF  TRACE  LEVELS  OF  2,3,7,8-TCDD 
FROM  INDUSTRIAL  WASTEWATERS, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Chemical 
Engineering. 

K.  R.  Srinivasan,  and  H.  S.  Fogler. 
IN:  Chlorinated  Dioxins  and  Dibenzofurans  in  Per- 
spective,   Lewis    Publishers,    Inc.,    Chelsea,    MI. 
1986.  p  519-530,  5  fig,  2  tab,  19  ref. 

Descriptors:  'Wastewater  treatment,  'Industrial 
wastewater,  'Dioxin,  'Sorption,  Trace  levels,  De- 
toxification, Decontamination,  Effluents,  Clays, 
Montmorillonite,  Hazardous  materials,  Toxins, 
Chlorinated  hydrocarbons. 

Occurrence  of  2,3,7,8-tetrachlorodibenzo-p-dioxin 
(2,3,7,8-TCDD)  as  an  unwanted  byproduct  in  the 
synthesis  of  several  useful  commercial  products 
was  previously  well  documented.  Removal  or  de- 
toxification of  this  pollutant  would  protect  the 
environment  while  allowing  the  use  of  the  com- 
mercial products  to  continue.  Removal  of  trace 
levels  of  the  organic  pollutant  from  large  volumes 
of  industrial  wastewater  (typically  3.5  milligrams 
2  3  7,8-TCDD/day  in  20,000,000  gallons  effluent/ 
day)  can  be  most  effectively  accomplished  on  a 
suitable  sorbent.  Methods  for  the  preparation  and 
characterization  of  sorbents  was  described.  Two 
procedures  for  modifying  expanding  clays  like 
montmorillonite  in  order  to  enhance  their  binding 
affinity  toward  toxic  organic  molecules  at  trace 
levels  in  water  were  described.  (See  also  W87- 
08471)  (Wood-PTT) 


W87-08491 

TREATMENT  AND  DISPOSAL  OF 
WASTEWATERS  FROM  SETTLEMENTS  AND 
TOURIST  RESORTS  IN  THE  MEDITERRANE- 
AN COAST  -  STATE  OF  THE  ART  REVIEW, 

Zagreb  Univ.  (Yugoslavia).  Faculty  of  Civil  Engi- 
neering. 
S.  Tedeschi. 

Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.   9,  p   13-34,   1986.   5   fig,   8  tab,   37  ref. 

Descriptors:  'Wastewater  treatment,  'Water  pollu- 
tion sources,  'Path  of  pollutants,  'Water  pollution, 
•Coastal  waters,  'Tourism,  Mediterranean  Sea, 
Basins,  Wastewater  disposal,  Wastewater  dis- 
charge, Wastewater  facilities,  Sewer  systems,  Bio- 
logical wastewater  treatment,  Outfall,  Wastewater 
renovation. 

The  Mediterranean  Sea  is  in  comparison  to  the 
Oceans  a  semi-enclosed  sea  and  represents  a  con- 
centration basin  as  the  annual  water  mass  brought 
in  by  rivers  and  rainfall  is  smaller  than  evapora- 
tion. Wastewaters  from  settlements  and  tourist  re- 
sorts contribute  comparatively  little  to  the  total 
pollution  of  the  Mediterranean  and  thus  cannot  be 
considered  as  decisive  sources  of  the  waste  matter 
in  the  sea.  The  harmful  effect  of  wastewaters  from 
settlements  and  tourist  resorts  is  noticeable  in  spe- 
cial local  conditions,  especially  in  areas  with  a 
poor  exchange  of  the  sea  water.  The  most  frequent 
manner  of  wastewater  disposal  into  the  Mediterra- 
nean is  through  its  coastal  discharge  without  any 
previous  treatment.  In  the  reconstruction  of  the 
existing  sewerage  systems  and  in  the  construction 
of  the  new  systems,  marine  outfalls  with  mechani- 
cal treatment  as  well  as  short  outfalls  with  biologi- 
cal treatment  are  applied.  In  some  cases  land  treat- 
ment is  applied  and  wastewater  is  used  for  agricul- 
tural purposes.  Although  the  sanitation  of  the  exist- 
ing discharge  and  generally  the  control  of  the 
waste  matter  both  require  considerable  financial 
means,  all  the  Mediterranean  countries  are  now 
making  an  effort  to  stop  the  further  pollution  of 
the  coastal  sea.  (Author's  abstract) 
W87-08541 

TOWN  OF  VALLAURIS  (FRENCH  RIVIERA  • 
AN  EXAMPLE  OF  A  COASTAL  AREA  SANITA- 
TION IMPROVEMENT  PROJECT, 

Lyonnaise  des  Eaux,  Cannes  (France). 

G.  Gelas. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  9,  p  35-42,  1986.  3  fig. 

Descriptors:  'Wastewater  treatment,  'Wastewater! 
facilities,  'Wastewater,  'Coastal  waters,  France, 
French  Riviera,  Vallauris,  Sanitation,  Seasonal  ( 
variation,  Wastewater  disposal,  Effluents,  Comput-! 
ers,  Tourism,  Mediterranean  Sea,  Water  pollution,, 
Operating  costs. 

The  Lyonnaise  Des  Eaux  Company  has  managed 
the  sanitation  amenities  for  the  town  of  Vallauns 
Golfe-Juan  (a  summer  population  of  35,000)  since 
1974  with  a  three-fold  target:  (1)  to  arrange  for  the 
collection  and  disposal  of  the  sewage  effluent 
under  all  circumstances,  despite  the  influx  of  toun 
ists  and  without  causing  inconvenience  to  users;  (2J 
to  safeguard  the  appearance  and  condition  of  the 
beaches  during  the  summer  months  by  canalizing 
the  estuary  flow  from  the  valleys  and  by  pumping 
the  runoff  water  seawards;  and  (3)  to  treat  tna 
sewage  from  the  town  in  order  to  discharge  into 
the  Mediterranean  Sea  a  good  quality  efflueni 
which  will  not  pollute  the  natural  environment! 
The  targets  were  reached  by  using  the  mosl 
modern  techniques  available.  Sewage  collector 
was  optimized  by  installing  a  computerized  man 
agement  system  for  the  networks,  with  regulal 
monitored  inspections  and  a  preventative  cleaning 
out  program  carried  out  by  specialist  organize 
tions.  The  sewage  water  was  treated  in  a  undetf 
water  plant  in  the  Port  of  Golfe-Juan.  This  planl 
which  is  partially  automated  and  invisible  on  ttu 
site,  discharges  to  the  sea  water  which  confonrf 
with  the  foreseen  purity  levels  at  an  acceptaol 
operating  cost.  (Author's  abstract) 
W87-08542 
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,OW  COST  METHOD  FOR  NUTRIENT  RE- 
lOVAL  FROM  DOMESTIC  WASTEWATERS, 

lis  Univ.  (Yugoslavia).  Dept.  of  Civil  Engineer- 
's- 

,.  Ignjatovic,  and  P.  Marjanovic. 
/ater  Science  and  Technology  WSTED4,  Vol 
B,  No.  9,  p  49-56,  1986.  4  tab,  7  ref. 

tescriptors:  'Wastewater  treatment,  *Nutrient  re- 
loval,  'Domestic  wastes,  Nutrients,  Yugoslavia, 
lacrophytes,  Water  quality  standards,  Eutroph- 
ation.  Lake  Bovan,  Water  hyacinth,  Aquatic 
lants.  Biological  oxygen  demand,  Ammonia, 
hosphates,  Temperature  effects. 

t  the  town  of  Sokobanja,  experiments  were  con- 
iicted  with  selected  aquatic  macrophytes  in  order 
i  remove  nutrients  from  domestic  wastewater  and 
ius  improve  the  effluent  quality  and  help  prevent 
ie  eutrophication  of  Lake  Bovan.  The  effective 
«  of  Eichornia  crassipes  Martius  (water  hya- 
nth),  Pistia  stratiotes  1.  (water  lettuce)  and  Sal- 
nia  auriculata  for  the  removal  of  BOD,  NH3  and 
04  was  demonstrated.  In  the  course  of  the  ex- 
sriments  temperature  proved  to  be  the  most  sig- 
ficant  limiting  factor  under  local  conditions.  The 
ants  are  of  tropical  origin  which  makes  them 
:ry  suitable  for  use  in  Mediterranean  countries.  A 
ecial  advantage  of  this  technology  also  lies  in  the 
ct  that  the  plant  cannot  survive  in  brackish  water 
id  there  is  no  danger  of  their  propagation  into 
arine  ecosystems.  The  technology  can  be  imple- 
ented  very  efficiently  by  slightly  adapting  the 
isting  stabilization  ponds  or  by  constructing  new 
ecialized  systems.  In  any  case,  the  economic 
fects  can  be  extremely  positive  since  there  is  no 
ed  for  expensive  equipment  and  skilled  labor. 
lUthor's  abstract) 
87-08544 


INNERIES:  A  SHORT  SURVEY  OF  THE 
ETHODS  APPLIED  FOR  WASTEWATER 
IEATMENT, 

inistry  of  Physical  Planning,  Housing  and  Envi- 
nment,  Athens  (Greece). 
Tsotsos. 

ater  Science  and  Technology  WSTED4,  Vol 
,  No.  9,  p  69-76,  1986.  4  tab,  8  ref. 

sscriptors:  'Wastewater  treatment,  'Tannery 
istes,  'Industrial  wastewater,  Effluents, 
astewater,  Chromium,  Sulfides,  Pretreatment  of 
istes,  Sludge,  Activated  sludge  process,  Biologi- 
I  wastewater  treatment,  Surveys. 

short  description  of  the  tannery  production 
sccss  is  given,  mentioning  the  main  points  relat- 

to  an  effluent  discharge.  Qualitative  and  quanti- 
se data  are  presented  and  several  methods  used 
■  wastewater  treatment  are  also  reviewed.  It  is 
ted  that  biological  systems  (activated  sludge) 
unot  be  operated  in  the  same  way  as  for  munici- 
I  effluents,  since  the  main  pollutants  (Cr-salts, 
fides)  negatively  affect  the  action  of  the  micro- 
janisms.  Therefore,  a  pretreatment  step  is  re- 
ired  prior  to  the  effluent  discharge  into  a  munici- 
I  treatment  plant.  Another  problem  is  the  treat- 
M  and  disposal  of  the  precipitated  sludge.  Sev- 
il  already  applied  methods  trying  to  eliminate 
:  problem  are  discussed.  All  represented  data  are 
;en  from  research  studies  published  in  interna- 
nal  literature.  (Author's  abstract) 
87-08546 


STEMS  AND  SOLUTIONS  FOR 

\STEWATER  TREATMENT  IN  THE  BIG- 
ST  YUGOSLAV  OIL  REFINERY, 

A  Refinery  of  Rijeka,  Industrijska  (Yugoslavia). 
■pt.  for  Environmental  Protection. 
Legovic,  and  O.  Nikolic. 

iter  Science  and  Technology  WSTED4,  Vol 
No.  9,  p  85-90,  1986.  1  fig,  4  tab. 

scriptors:  'Wastewater  treatment,  'Oil  refiner- 
,  'Industrial  wastewater,  Oil  wastes,  Oil,  Yugo- 
via.  Oil  industry,  Industrial  plants,  Wastewater 
ilities,  Sewer  systems,  Primary  wastewater 
atment,  Flocculation,  Biological  wastewater 
atment,  Oxidation  process,  Sludge. 

Btewater  treatment  technology  at  the  INA  Oil 
finery  of  Rijeka  which  was  applied  in  the  past, 


and  that  which  was  instituted  in  the  early  eighties 
in  response  to  stricter  discharge  standards  was 
described.  The  refinery  of  Rijeka,  built  in  the 
middle  of  the  sixties,  was  not  designed  with  water 
economy  and  water  treatment  in  mind:  its  water 
consumption  was  very  high  and  the  polluted  and 
clean  water  streams  were  intermixed  in  the  com- 
bined sewer  system.  This  resulted  in  high 
wastewater  flows  and  in  high  pollutant  loads  per 
ton  of  crude  oil.  Now,  the  wastewater  treatment 
program  includes  in-plant  control  measures  and  a 
modern  wastewater  treatment  plant.  The  in-plant 
control  includes  the  pretreatment  of  sour  conden- 
sates and  of  the  recirculating  water,  and  cooling 
and  collecting  each  category  of  wastewater  in 
separate  sewer  system.  This  modern  wastewater 
treatment  plant  includes  primary  treatment,  the 
thorough  removal  of  emulsified  oil  and  colloidal 
solids  in  the  flocculation  and  flotation  unit  and  the 
removal  of  dissolved  organic  materials  by  biologi- 
cal oxidation.  The  sludges  are  incinerated  in  a 
fluidized  -  bed  type  of  incinerator.  (Author's  ab- 
stract) 
W87-08548 


RECENT  DEVELOPMENTS  IN  THE  TREAT- 
MENT OF  OILY  EFFLUENTS, 

Institut  National  des  Sciences  Appliquees  de  Lyon, 

Villeurbanne  (France).  Lab.  de  Chimie  et  Genie  de 

l'Environnement. 

H.  Roques,  and  Y.  Aurelle. 

Water  Science  and  Technology  WSTED4,  Vol 

18,  No.  9,  p  91-103,   1986.   11  fig,   1  tab,  7  ref. 

Descriptors:  'Wastewater  treatment,  'Oil  pollu- 
tion, 'Oil  spills,  'Oily  water,  Effluents,  Pollutants, 
Stokes'  Law,  Mathematical  equations,  Coales- 
cence, Fluid  drops,  Flotation,  Density,  Wettability. 

After  reviewing  the  nature  and  importance  of  the 
environmental  problems  caused  by  oil  spilled  on 
seawater,  several  treatment  possibilities  were  listed 
based  on  Stokes'  Law.  The  results  obtained  in 
three  of  these  directions  are  discussed:  (1)  the 
increase  of  the  drop-size  (coalescence);  (2)  the 
increase  in  the  differential  density  (flotation);  and 
(3)  the  use  of  preferential  wettability  of  some  mate- 
rials for  recovering  the  surface  oil  film.  In  most 
cases,  process  efficiency  of  oil  separation  is  the 
product  of  a  collision  probability  between  the  oil 
drop  and  another  drop  (or  bubble)  and  a  collision 
efficiency  characteristic  of  this  kind  of  interaction. 
(Author's  abstract) 
W87-08549 


INVESTIGATION  OF  THE  TREATMENT  AND 
RECYCLING  OF  OIL  REFINERY 

WASTEWATER, 

Titograd  Univ.  (Yugoslavia).  Inst,  of  Chemistry. 
D.  Miskovic,  B.  Dalmacija,  Z.  Zivanov,  E. 
Karlovic,  and  Z.  Hain. 

Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  9,  p  105-114,   1986.  5  fig,  8  tab,   11  ref. 

Descriptors:  'Wastewater  treatment,  'Oil  refiner- 
ies, 'Wastewater  renovation,  'Water  reuse,  Indus- 
trial wastewater,  Oil  industry,  Wastewater,  Oil, 
Effluents,  Recycling,  Flotation,  Sedimentation,  Bi- 
ological wastewater  treatment,  Activated  carbon, 
Adsorbents,  Chemical  oxygen  demand,  Nitrogen 
compounds,  Denitrification,  Activated  sludge. 

High  level  purification  of  the  wastewater  from  an 
oil  refinery  was  investigated  using  some  improved 
methods  yielding  an  effluent  suitable  for  recycling 
into  the  process.  All  the  investigations  were  car- 
ried out  on  a  continuous  laboratory  pilot  system 
consisting  of  the  following  units:  dissolves  air  flota- 
tion (DAF),  sedimentation,  double-stage  microbio- 
logical reactor,  and  adsorption  columns  filled  with 
granular  biologically  activated  carbon  (GBAC).  A 
high  degree  of  COD  reduction  close  to  100% 
(precisely  99.95%),  as  well  as  removal  of  nitrogen 
compounds  of  72%  was  achieved  during  a  relative- 
ly short  retention  time  within  the  range  of  15-16.5 
hours.  The  DAF  technique  combined  with  gravita- 
tional separation  was  used  to  achieve  the  recovery 
of  free  oil  matter  up  to  98%,  without  any  prelimi- 
nary conditioning.  After  the  sedimentation  of  co- 
agulated and  flocculated  dispersed  oils,  the  micro- 
biological oxidation  of  dissolved  matter  was  ac- 


complished using  two  kinds  of  activated  sludge  for 
easy  and  hard  degradable  organics.  Using  the  con- 
tinuously biogenerating  GBAC,  an  effluent  having 
a  lowered  COD  value  to  about  9  was  obtained.  At 
the  same  time,  the  denitrification  process  took 
place.  According  to  the  obtained  results,  the  treat- 
ed oil  refinery  wastewater  can  be  recycled  into  the 
process  or  discharged  into  a  water  recipient  of  a 
low  self-purifying  capacity.  (Author's  abstract) 
W87-08550 


MICROBIOLOGICAL  ASPECTS  OF  THE 
TREATMENT  OF  JOINT  OIL  REFINERY  AND 
MUNICIPAL  WASTEWATERS, 

Banja  Luka  Univ.  (Yugoslavia).  Inst,  of  Biology. 
O.  Petrovic,  B.  Dalmacija,  D.  Miskovic,  M. 
Gantar,  and  S.  Gajin. 

Water  Science  and  Technology  WSTED4,  Vol 
18,  No.  9,  p  1 15-123,  1986.  5  fig,  27  ref. 

Descriptors:  'Wastewater  treatment,  'Oil  refiner- 
ies, 'Industrial  wastewater,  'Municipal 
wastewater,  'Microbiological  wastewater  treat- 
ment, 'Combined  wastewater,  Bacteria,  Primary 
wastewater  treatment,  Secondary  wastewater,  Ac- 
tivated sludge,  Activated  carbon,  Organic  loading, 
Nitrogen  compounds. 

The  bacteriological  parameters  of  both  the  primary 
and  secondary  microbiological  treatment  of  mixed 
oil  refinery  and  municipal  wastewaters  were  ana- 
lyzed. Primary  treatment  was  performed  using  ac- 
tivated sludge  in  a  two  grade  bioreactor;  for  the 
secondary  treatment,  four  columns  with  granular 
activated  carbon  were  used.  The  first  and  the  last 
columns  were  aerated,  whereas  the  two  in  the 
middle  were  not.  The  ratios  of  the  oil  refinery  to 
municipal  wastewaters  in  the  mixtures  were  85:15, 
70:30,  50:50,  and  30:70.  The  microbiological  analy- 
ses included  the  total  bacteria  count  (direct 
method),  the  number  of  heterotrophs  and  oligo- 
trophs  with  ratios,  number  of  coliforms,  and  nitri- 
fying and  denitrifying  bacteria  (growing  method). 
Activated  sludge  as  well  as  microbial  community 
on  the  activated  carbon  were  investigated  using 
scanning  electron  microscopy.  Chemical  param- 
eters, such  as  pH,  COD,  BOD,  NH4(  +  ),  N02(-) 
and  N03(-),  were  determined  by  the  standard 
methods.  The  performed  microbiological  analyses 
validated  the  joint  oil  refinery  and  municipal 
wastewater  treatment.  The  decrease  of  the  organic 
load  in  purified  water  ranged  from  88  to  96% 
(COD  estimate)  and  from  91  to  99  %  (BOD  esti- 
mate) while  removal  of  individual  groups  of  orga- 
nisms varied  from  55  to  99%.  The  highest  decrease 
was  observed  in  the  coliform  bacteria  (97-99%).  It 
is  worth  noting  that  a  decrease  in  the  total  nitrogen 
in  the  system  ranged  from  59  to  74%  and  that  of 
nitrate  from  56  to  61%  after  secondary  microbiolo- 
gical treatment.  (Author's  abstract) 
W87-08551 


TREATMENT  OF  OLIVE  OIL  WASTE 
WATERS, 

Naples  Univ.  (Italy).  Facolta  di  Ingegneria. 

L.  Mendia,  P.  Carbone,  G.  d'Antonio,  and  M. 

Mendia. 

Water  Science  and  Technology  WSTED4,  Vol 

18,  No.  9,  p   125-136,    1986.  9  fig,  3  tab,  4  ref. 

Descriptors:  'Wastewater  treatment,  'Industrial 
wastewater,  'Olive  oil  industry,  Wastewater,  Med- 
iterranean countries,  Pollutants,  Pollution  load, 
Chemical  properties,  Municipal  wastewater,  Olive 
oil,  Soil  contamination,  Sewers. 

Olive  oil  production  is  well  distributed  among  the 
Mediterranean  countries.  Different  levels  of  proc- 
essing technology  and  different  industrial  organiza- 
tions co-exist.  The  production  cycle  is  seasonal  and 
usually  concentrated  in  the  fall-early  winter 
period.  The  pollution  characteristics  of  this  indus- 
try are  peculiar  because  the  flow  rates  are  relative- 
ly small  while  the  pollutant  load  is  extremely  high 
and  difficult  to  abate  because  of  the  inherent  char- 
acteristics of  low  pH  and  high  concentrations  of 
suspended  matter,  organic  matter  and  lack  of  nutri- 
ents. The  free  disposal  of  such  wastewaters  into 
the  environment,  though  fairly  common  practice, 
has  disasterous  effects  on  the  soil,  on  aquatic 
bodies,  sewers  and  on  urban  wastewater  treatment 
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plants.  Factory  specific  pre-treatment  Is  too  com- 
plex and  expensive  to  be  realistically  adoptable.  A 
territory  integrated  solution  strategy  is  therefore 
preferable  and  a  few  treatment  schemes  were  pre- 
sented. The  recovery  and  exploitation  of  the  by- 
products can  be  justifiable  while  a  realistic  consid- 
eration of  the  local  realities  must  be  kept  in  mind. 
Research  is  still  required  to  improve  and  optimize 
some  phases  of  treatment.  (Author's  abstract) 
W87-08552 

COMBINED  MICROBIOLOGICAL  AND  AD- 
VANCED TREATMENT  OF  OIL  REFINERY 
AND  MUNICIPAL  WASTEWATERS, 

Titograd  Univ.  (Yugoslavia).  Inst,  of  Chemistry. 
B.  Dalmacija,  D.  Miskovic,  Z.  Zivanov,  and  O. 

Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  9,  p  137-146,  1986.  4  fig,  5  tab,  10  ref. 

Descriptors:  'Wastewater  treatment,  'Oil  refiner- 
ies, 'Industrial  wastewater,  'Municipal 
wastewater,  'Microbiological  wastewater  treat- 
ment, 'Combined  wastewater,  Bacteria,  Primary 
wastewater  treatment,  Secondary  wastewater,  Ac- 
tivated sludge,  Activated  carbon,  Organic  loading, 
Nitrogen  compounds,  Nitrates. 

Primary  microbiological  purification  of  mixed  oil 
refinery  and  municipal  wastewater  was  studied 
using  the  active  sludge  process  in  a  two-stage 
laboratory  set-up.  The  advanced-secondary  micro- 
biological treatment  of  the  mixed  wastewaters  was 
accomplished  using  biologically  active  carbon. 
The  highest  total  effect  of  the  organic  matter  re- 
moval for  both  the  primary  and  secondary  micro- 
biological treatment  was  achieved  when  the  two 
wastewaters  were  mixed  in  the  ratio  of  1:1,  and  it 
ranged  from  97.7  to  99.2%.  The  organic  matter 
load  in  the  effluent  expressed  as  BOD  sub  5,  was 
0.3-5.7  milligrams  02/cu  dm.  When  conditions  in 
the  columns  containing  biologically  active  carbon 
were  changed  from  aerobic  to  anaerobic,  the  deni- 
trification  bacteria  were  allowed  to  use  the  ad- 
sorbed organic  matter  as  the  substrate.  In  this  way, 
the  achieved  nitrate  removal  was  up  to  72%.  It 
was  found  that  active  carbon  adsorbed  the  organic 
matter  1.37-2.10  times  more  than  its  adsorption 
capacity,  while  the  free  surface  degree  was  in  the 
range  of  44.5-59.7%.  On  the  basis  of  the  obtained 
results,  the  kinetic  coefficients  were  calculated  for 
both  the  primary  and  secondary  microbiological 
treatment  of  the  mixture  of  the  oil  refinery  and 
municipal  wastewaters.  Finally,  two  alternatives  of 
the  technological  procedure  were  proposed  for 
such  treatment.  (Author's  abstract) 
W87-08553 
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STATE  OF  THE  ART  REVIEW:  AN  EPIDEMI- 
OLOGICAL APPROACH  TO  THE  HEALTH 
EFFECTS  OF  WASTEWATER  REUSE, 

Hadassah  Medical  School,  Jerusalem  (Israel).  En- 
vironmental Health  Lab. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-08554 


REUSE  OF  WASTEWATERS  IN  AGRICUL- 
TURE BY  MEANS  OF  SPRINKLER  IRRIGA- 
TION ON  A  FARMLAND  AREA  OF  3000  HA  - 
LARGE  SCALE  EXPERIENCE  IN  GERMANY, 

Technische  Univ.,   Brunswick  (Germany,   F.R.). 

Inst,  fuer  Standbauwesen. 

For  primary  bibliographic  entry  see  Field  3C. 
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PROBLEMS  ASSOCIATED  WITH  PARTICU- 
LATE MATTER  IN  WATER  REUSE  FOR  AGRI- 
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VENTION, 

Hebrew  Univ.,  Jerusalem  (Israel).  School  of  Ap- 
plied Science  and  Technology. 

Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  9,  p   185-195,   1986.  3  fig,  2  tab,  3  ref. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
irrigation,  'Impaired  water  use,  'Wastewater  ren- 
ovation, 'Water  reuse,  'Particulate  matter,  Irriga- 
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paiFed  water  quality,  Clogging,  Filters,  Water 
quality  standards,  Water  quality  management, 
Water  treatment,  Water  distribution. 

Methods  of  irrigation  are  reviewed,  including  sur- 
face irrigation,  sprinkler  irrigation,  and  drip  irriga- 
tion, and  the  problems  of  these  systems  with 
regard  to  the  quality  of  the  water  used  are  de- 
scribed. Surface  irrigation  does  not  suffer  much 
from  water  quality  problems,  but  both  sprinkler 
irrigation  and  drip  irrigation  systems  are  affected 
more.  The  main  problem  is  clogging  of  pumps, 
pipes  and  orifices.  Clogging  is  usually  due  to  a 
combination  of  suspended  matter,  chemical  pre- 
cipitation and  biological  growth.  Current  solutions 
through  water  treatment  and  the  resulting  prob- 
lems are  described.  Examples  are  given  of  typical 
strainers  and  filters.  The  key  to  the  solution  of 
clogging  problems  is  a  proper  match  between 
water  quality  of  the  source  and  within  the  distribu- 
tion system,  and  the  type  of  treatment  to  be  used. 
Therefore,  proper  water  quality  monitoring  is  rec- 
ommended. Direct  granular  filtration  is  the  prefer- 
able treatment  process  for  drip  irrigation  systems. 
(Author's  abstract) 
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FROM  COASTAL  WATER  POLLUTION  CON- 
TROL TO  THE  RECLAMATION  OF  SEWAGE, 

For  primary  bibliographic  entry  see  Field  5E. 
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5E.  Ultimate  Disposal  Of  Wastes 

MICROBIAL  RELEASE  OF  226RA(2  +  )  FROM 
(BA,RA)S04  SLUDGES  FROM  URANIUM 
MINE  WASTES, 

Alberta  Univ.,  Edmonton.  Dept.  of  Chemistry. 
P.  M.  Fedorak,  D.  W.  S.  Westlake,  C.  Anders,  B. 
Kratochvil,  and  N.  Motkosky. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  52,  No.  2,  p  262-268,  August  1986. 
4  fig  2  tab,  21  ref.  Energy  Mines  and  Resources 
Canada  Contract  No.  1ST  83-00325. 

Descriptors:  'Bacterial  physiology,  'Sludge  diges- 
tion, 'Sludge  disposal,  'Uranium,  'Mine  wastes, 
'Radium  radioisotopes,  'Sulfates,  'Barium,  'Mi- 
crobiological studies,  Waste,  Sludge,  Industrial 
wastes,  Radioisotopes,  Radioactivity,  Heavy 
metals,  Bacteria,  Heterotrophic  bacteria,  Aerobic 
bacteria,  Anaerobic  bacteria,  Sulfur  bacteria, 
Wastewater  treatment,  Coagulation,  Chemical  co- 
agulation, Canada,  Nitrogen,  Phosphates,  Nutri- 
ents, Culturing  techniques,  Sulfides,  Water  quality 
management. 

226Ra(2+)  is  removed  from  uranium  mine  ef- 
fluents by  coprecipitation  with  BaS04.  A  study 
was  undertaken  to  determine  the  bacterial  content 
of  (Ba,Ra)S04  sludges  from  active  mine  sites  and 
to  examine  factors  affecting  the  activities  of  these 
indigenous  floras  that  might  result  in  the  dissolu- 
tion of  226Ra(2+)  from  such  sludges.  (Ba,Ra)S04 
sludge  samples  from  two  Canadian  mine  sites  were 
found  to  contain  active  heterotrophic  populations 
of  aerobic,  anaerobic,  denitrifying,  and  sulfate-re- 
ducing  bacteria.  In  the  laboratory,  sulfate  reduc- 
tion occurred  in  batch  cultures  when  carbon 
sources  such  as  acetate,  glucose,  glycollate,  lactate, 
or  pyruvate  were  added  to  samples  of  (Ba,Ra)S04 
sludge.  No  external  sources  of  nitrogen  or  phos- 
phate were  required  for  this  activity.  Further  stud- 
ies with  lactate  supplementation  showed  that  once 
the  soluble  S04(2-)  in  the  overlying  water  was 
depleted,  Ba(2  +  )  and  226Ra(2+)  were  dissolved 
from  the  (Ba,Ra)S04  sludge,  with  the  concurrent 
production  of  S(2-).  Levels  of  dissolved 
226Ra(2  +  )  reached  approximately  400  Bq/liter 
after  10  weeks  of  incubation.  Results  suggest  that 
the  ultimate  disposal  of  these  sludges  must  main- 
tain conditions  to  minimize  the  activity  of  the 
indigenous  sulfate-reducing  bacteria  to  ensure  that 
unacceptably  high  levels  of  226Ra(2+)  are  not 
released  to  the  environment.  (Author's  abstract) 
W87-07596 


Battelle  Pacific  Northwest  Labi.,  Richland,  WA. 
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Descriptors:  'Hazardous  wastes,  'Waate  manage- 
ment, 'Waste  disposal,  Landfills,  Wastewater 
treatment,  Incineration,  Disposal  sites. 

This  handbook  addresses  issues  of  concern  for  the 
regulator,  the  waste  generator,  the  operator,  and 
the  local  planners.  As  such,  the  text  deals  with 
waste  management  issues  at  several  levels:  (1)  phil- 
osophical, with  respect  to  constructing  an  overall 
framework  for  management;  (2)  technical,  with 
respect  to  the  selection  and  design  of  specific  ap- 
proaches; (3)  economic,  with  respect  to  the  rela- 
tive cost  of  alternatives;  and  (4)  sociological,  with 
respect  to  the  growing  need  for  public  interface 
and  approval.  The  material  presented  here  incor- 
porates both  the  empirical  results  of  widespread 
research  and  development  efforts  and  the  opinions 
of  the  authors  based  on  their  observations  and 
experience  at  all  levels  of  the  management  net- 
work. This  book:  discusses  the  current  debate  over 
landfills;  reviews  inventory  waste  techniques  and 
recent  data  on  common  waste  sources;  describes 
the  wide  variety  of  treatment  processes  and  how  to 
select  the  best  one  to  handle  a  specific  problem; 
compares  the  multiple  alternatives  to  incineration: 
provides  a  proven  method  for  predicting  heat  re- 
lease whenever  incineration  is  employed;  and  pre- 
sents possible  solutions  to  the  abandoned  waste  site 
problem.  (Lantz-PTT) 
W87-07652 


HAZARDOUS  WASTE  MANAGEMENT, 


HAZARDOUS  AND  TOXIC  MATERIALS:  SAFE 
HANDLING  AND  DISPOSAL, 

Fawcett  Consultants,  Inc.,  Wheaton,  MD. 

H  H.  Fawcett. 

John  Wiley  and  Sons,  New  York,  New  York.  1984. 

296  p. 

Descriptors.  'Toxic  wastes,  'Hazardous  wastes, 
•Waste  disposal,  'Toxicity,  'Wastewater  treat- 
ment, Containment  systems,  Legislation,  Regula- 
tions, Economic  aspects,  Legal  aspects. 

This  book  presents  the  latest  scientific  informatior 
about  hazardous  and  toxic  materials,  their  contain- 
ment, and  their  availability  to  man,  animals  anc 
plants.  A  close  look  is  taken  at  the  laboratorj 
where  most  of  these  materials  originate.  Fire  anc 
explosion  hazards  and  their  detection  are  dis 
cussed.  Detailed  is  the  personal  protection  for  th< 
body,  head,  feet,  and  respiratory  system  that's  nee 
essary  in  the  waste  site  investigation  and  clean-u] 
environments.  The  legal  applications  of  RCR/ 
and  SUPERFUND  -  the  enforcement  laws  an< 
financial  base  -  are  discussed  at  length.  Theres  als- 
an  updated  analysis  of  the  most  widely  misunder 
stood  chemical  of  all  time,  dioxin.  A  special  Ap 
pendix  lists  5446  'National  Priority  Sites'  which  ar 
broken  down  geographically.  (Lantz-PTT) 
W87-07657 

PROCESS  MODD7ICATIONS  FOR  INDUSTR1 
AL  POLLUTION  SOURCE  REDUCTION, 

Illinois  Inst,  of  Tech.,  Chicago.  Pritzker  Dept.  c 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5L 

W87-07698 

RECOVERY,  RECYCLE  AND  REUSE  OF  If 
DUSTRIAL  WASTES, 

Illinois  Inst,  of  Tech.,  Chicago.  Pritzker  Dept. 
Environmental  Engineering. 
K.  E.  Noll,  C.  N.  Haas,  C.  Schmidt,  and  P. 
Kodukula.  _^  . 

Industrial  Waste  Management  Senes,  Edited  I 
James  W.  Patterson.  Lewis  Publishers,  Inc.,  Cn« 
sea,  Michigan.  1985.  196  p. 

Descriptors.  'Waste  recovery,  'Wastewater  re 
ovation,  'Recycling,  'Waste  management,  'Indi' 
trial  wastes,  Separation  techniques,  Wastevval 
treatment,  Hazardous  materials,  Sorption,  Cher 
cal  treatment,  Filtration,  Water  resue,  Adsorptic 
Physicochemical  treatment,  Organic  compound 
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Ultimate  Disposal  Of  Wattes— Group  5E 


in  attempt  u  made  to  identify  technological  limi- 
itioni  associated  with  unit  processes  currently  or 
otentially  employed  for  separation  of  organic  and 
lorganic  pollutants  from  various  industrial  waste 
trams  by  reviewing,  evaluating,  and  summarizing 
ifonnation  pertaining  to  the  state-of-the-art  for 
>ese  fields.  The  first  section  of  the  book  consists 
f  chapters  on  the  methodologies  currently  avail- 
ble  for  recovery  of  industrial  and  hazardous 
■■aste,  and  developing  technology  for  recycle, 
•use,  and  recovery.  The  second  section  of  the 
ook  contains  chapters  concerned  with  five  techni- 
il  categories  used  for  recovery;  namely,  sorption, 
lolecukr  separation,  phase  transition,  chemical 
lodification,  and  physical  dispersion  and  separa- 
on.  Individual  unit  processes  are  presented  with  a 
rief  discussion  of  process  operation,  applications, 
id  the  technological  advantages  and  limitations  of 
le  process.  At  the  present  time,  economics  seem 
>  be  a  major  factor  in  determining  if  recycle, 
sovery  and  reuse  of  industrial  pollutants  are  ap- 
ropriate.  However,  current  economic  costs  do 
m  take  into  account  any  hidden  costs  to  society 
je  to  environmental  pollution  and  depletion  of 
itural  resources.  Industrial  waste  managers  may 
aiefit  from  the  non-technical  overviews  provided 
ong  with  the  discussions  of  economic  implica- 
ms  of  recovery,  recycle  and  reuse.  (Geiger-PTT) 
'87-07699 


ASTES  IN  THE  OCEAN,  VOLUME  6:  NEAR- 
HORE  WASTE  DISPOSAL. 

ihn  Wiley  and  Sons,  New  York,  New  York.  1985. 
4  p.  Edited  by  Bostwick  H.  Ketchum,  Iver  W. 
uedall,  Judith  M  Capuzzo,  P.  Kilho  Park,  Wayne 
.  Burt  and  Dana  R.  Kester. 

escriptors:  'Waste  disposal,  'Coastal  waters, 
)cean  dumping,  'Water  pollution  effects,  'Path 
pollutants,  Sludge,  Industrial  wastes,  Dredging, 
arine  environment,  Geochemistry,  Legal  aspects. 

earshore  areas  are  rapidly  becoming  repositories 
r  anthropogenic  wastes  such  as  sewage  sludge, 
justrial  effluents,  and  dredged  material.  If  the 
arid  population  continues  to  grow  at  its  present 
te,  society's  demand  on  the  coastal  zone  will 
irease  and  degradation  of  the  nearshore  environ- 
snt  will  become  more  pronounced  -  compromis- 
;  its  desirabilty  for  aesthetic  and  recreational 
iposes  and  its  use  as  a  resource.  Understanding 
e  processes  affecting  waste  transport  and  long- 
in  consequences  of  contaminant  accumulation 
quires  an  interdisciplinary  approach;  physical, 
emical,  and  biological  processes  are  equally  im- 
rtanL  Waste  management  strategies  are  not 
led  on  scientific  evidence  alone,  but  require  an 
egration  of  scientific  social,  and  legal  consider- 
ons.  This  volume  focuses  on  several  aspects  of 
arshore  waste  disposal:  Part  I  is  a  summary  of 
arshore  processes  and  the  effects  of  waste  dis- 
tal on  the  nearshore  environment;  Part  II  in- 
ides  studies  of  the  availability  of  contaminants  to 
irine  organisms,  the  effects  of  these  contami- 
nts,  and  the  use  of  a  bacterium  to  monitor 
vage  movement  and  deposition;  Part  III  is  an 
unination  of  the  geochemistry  of  waste  disposal 
s  sediments  and  waters;  Part  IV  includes  experi- 
sntal  tracking  of  disposed  wastes  and  the  physi- 
I  processes  of  waste  transport;  Part  V  evaluates 
ne  of  the  societal,  legal,  and  policy  implications 
ociated  with  the  disposal  of  wastes  in  nearshore 
as;  and  Part  VI  presents  an  analysis  of  future 
ategies  for  waste  disposal.  (See  also  W87-0773C 
■u  W87-07749)  (Lantz-PTT) 
87-07729 


(PACT  OF  WASTE  DISPOSAL  IN  NEAR- 
IORE  ENVIRONMENTS, 

aods    Hole    Oceanographic    Institution,    MA. 

;pt.  of  Biology. 

M.  Capuzzo,  W.  V.  Burt,  I.  W.  Duedall,  P.  K 

rk,  and  D.  R.  Kester. 

:  Wastes  in  the  Ocean,  Volume  6:  Nearshore 

«e  Disposal,  John  Wiley  and  Sons,  New  York, 

m  York.   1985.  p  3-38,  6  fig,  6  tab,   132  ref. 

•criptors:  'Fate  of  pollutants,  'Coastal  waters, 
'aste  disposal,  'Water  pollution  effects,  'Path  of 
Uutants,  'Ocean  dumping,  Marine  environment, 
»vy  metals,  Compounds,  Organic  carbon,  Nutri- 
■  Ecosystems. 


The  distribution,  fate,  and  effects  of  wastes  in 
nearshore  coastal  environments  are  governed  by 
the  physical,  chemical,  and  biological  processes 
that  reduce  the  concentration  or  alter  the  chemical 
form  or  bioavailability  of  wastes  and  remove  such 
contaminants  from  the  water  column.  The  disposal 
of  wastes  in  nearshore  environments  results  in  the 
input  of  several  classes  of  contaminants,  including 
metals,  organic  compounds  of  synthetic  (xenobio- 
tic)  and  natural  origin,  organic  carbon,  nutrients, 
and  pathogens.  Organic  carbon  and  nutrients  are 
readily  biodegraded  or  assimilated  and  may  stimu- 
late biogeochemical  cycles.  Metals,  xenobiotic 
compounds,  and  pathogens  may  accumulate  and 
persist  in  marine  organisms  and  sediments  and 
result  in  transfer  between  trophic  levels  or  changes 
in  the  functioning  of  marine  ecosystem.  Disposal  of 
wastes  should  occur  in  areas  where  horizontal 
dispersion  would  distribute  wastes  over  a  wide 
geographical  area  in  order  to  minimize  organic 
carbon  loading,  accumulation  of  toxic  metals  and 
organic  contaminants,  and  accumulation  of  patho- 
gens in  natural  resources.  This  approach  would 
minimize  the  overloading  of  natural  microbial  and 
biogeochemical  processes,  prevent  severe  alter- 
ations in  the  structure  and  function  of  macro- 
benthic  communities,  and  minimize  accumulation 
of  pathogens  in  restricted  areas  of  the  benthos. 
Management  decisions  for  waste  disposal  are  not 
based  solely  on  scientific  criteria.  Such  criteria  are 
evaluted  within  the  existing  legal  framework  and 
social  acceptance.  (See  also  W87-07729)  (Lantz- 
PTT) 
W87-07730 


BIOAVAJXABDHTY      AND      EFFECTS      OF 
HEAVY  METALS  IN  MARINE  DEPOSITS, 

Marine  Biological  Association  of  the  United  King- 
dom, Plymouth  (England). 
For  primary  bibliographic  entry  see  Field  5C. 
W87-07731 


ACCUMULATION  OF  POLYNUCLEAR  ARO- 
MATIC HYDROCARBONS  BY  THE  CLAM 
MYAARENARIA, 

Department  of  Fisheries  and  Oceans,  St.  Andrews 

(New  Brunswick). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07732 


USE  OF  BACTERIA,  CLOSTRIDIUM  PER- 
FRTNGENS,  EN  MARINE  SEDIMENTS  AS  A 
MONITOR  OF  SEWAGE  PARTICULATE  DEP- 
OSITION AND  MOVEMENT, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Microbi- 
ology. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-07733 


GILL  BLACKENENG  AND  FOULESG  IN  THE 
ROCK  CRAB,  CANCER  mRORATUS,  AS  AN 
INDICATOR  OF  COASTAL  POLLUTION, 

National  Marine  Fisheries  Service,  Oxford,  MD. 

Oxford  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-07734 


BIOLOGICAL  EFFECTS  OF  DREDGED-MATE- 
RIAL  DISPOSAL  IN  ALBERNI  INLET, 

Department  of  Fisheries  and  Oceans,  Vancouver 
(British  Columbia).  West  Vancouver  Lab. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-07735 


HYDROCARBONS  IN  SOUTHERN  CALIFOR- 
NIA MUNICD7AL  WASTES  AND  THEIR 
INPUT  TO  COASTAL  WATERS, 

Massachusetts  Univ.  at  Boston.  Environmental  Sci- 
ence Program. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-07736 


MODELING  EXCHANGEABLE  MINOR 
CATION  ADSORPTION  IN  MARINE  SEDI- 
MENTS: PROCESS  AND  CONTROL  OF 
NH4<  +  )  ADSORPTION, 
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URS  Co.,  Seattle,  WA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07737 


FATE  OF  METALS  IN  THE  SEDIMENTS  OF 
THE  NEW  YORK  BIGHT, 

National  Mariculture  Centre,  Eilat  (Israel). 
For  primary  bibliographic  entry  see  Field  5B. 

W87-07738 


METALS  IN  INTERSTITIAL  WATERS  OF  THE 
NEW  YORK  BIGHT  DREDGED-MATERIAL 
DEPOSIT, 

Dynamics  Solutions  Corp.,  Pasadena,  CA. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-07739 


ORGANIC    POLLUTANTS    IN    NEW    YORK 
BIGHT  SUSPENDED  PARTICULATES, 

Battelle    New    England    Marine    Research    Lab., 

Duxbury,  MA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07740 


GEOCHEMISTRY      OF      THE      DALHOUSIE 
OCEAN  DUMPSITE, 

OceanChem  Ltd..,  Dartmouth  (Nova  Scotia). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-07741 


ENERGETICS  OF  DREDGED-MATERIAL  DIS- 
PERSAL, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07742 


SEDIMENT  BUDGET  NEAR  THE  NEW  YORK 
BIGHT  DUMPSLTES:  IMPLICATIONS  FOR 
POLLUTANT  DISPERSAL, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Miami,  FL.  Atlantic  Oceanographic  and  Me- 
teorological Labs. 

For  primary  bibliographic  entry  see  Field  2J. 
W87-07743 


ACOUSTIC  STUDY  OF  DREDGED-MATERIAL 
DUMPING  IN  THE  NEW  YORK  BIGHT, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Miami,  FL.  Atlantic  Oceanographic  and  Me- 
teorological Labs. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-07744 


CONTINUOUS  MEASUREMENT  OF  THE  DIS- 
PERSION OF  SEWAGE  SLUDGE, 

Brookhaven  National  Lab.,  Upton,  NY. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07745 


MINING  WASTE  DISPOSAL  IN  NORWAY:  A 
CONFLICT  BETWEEN  FISHERIES  AND  IN- 
DUSTRY, 

Fiskeridirektoratets  Havforskningsinstitutt,  Bergen 

(Norway). 

L.  Foyn. 

IN:  Wastes  in  the  Ocean,  Volume  6:  Nearshore 

Waste  Disposal,  John  Wiley  and  Sons,  New  York, 

New  York.   1985.  p  411-420,  3  fig,  1  tab,  7  ref. 

Descriptors:  'Coastal  waters,  'Path  of  pollutants, 
'Ocean  dumping,  'Mine  wastes,  'Norway,  'Waste 
disposal,  'Fisheries,  'Jossingfjord,  Fish  toxins,  In- 
dustrial wastes,  Titanium,  Case  studies. 

Jossingfjord  has  been  used  since  1960  as  a  site  for 
disposal  of  waste  from  titanium  mining.  In  1975  the 
mining  company  asked  for  permission  to  use  a  deep 
trench  outside  the  fjord  as  a  new  dumpsite  for  the 
disposal  of  mining  waste  at  the  rate  of  2,200,000  t/ 
yr.  The  waste  contains  about  10%  small  particles 
that  are  easily  dispersed  and  can  be  spread  over  a 
wide  area,  blanketing  the  seafloor  with  black  mud. 
The  use  of  floating  oils  in  the  ore-refining  oper- 
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ations  has  led  to  tainting  of  fish  caught  in  the  area 
of  disposal.  In  1980  permission  was  given  for  the 
use  of  the  trench,  Dyngadjupet,  for  disposal.  The 
local  fishermen's  societies  protested,  and  the  Minis- 
try of  Fisheries  has  reacted  to  their  protest.  The 
final  decision  to  permit  ocean  disposal  will  now  be 
considered  by  the  Norwegian  Cabinet.  The  Insti- 
tute of  Marine  Research  has,  in  its  advice  to  the 
government,  pointed  to  possible  pollution  prob- 
lems in  a  wide  area  presently  used  as  a  valuable 
fishing  grounds  for  about  150  local  fishermen,  in 
addition  to  being  an  important  spawning  and 
breeding  area  for  commercially  important  species. 
(See  also  W87-07729)  (Author's  abstract) 
W87-07746 


UNITED  STATES  MARINE  WASTE  DISPOSAL 
POLICY, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Washington,  DC.  Office  of  General  Counsel. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-07747 


SEWAGE-SLUDGE  DUMPING  IN  THE  NEW 
YORK  BIGHT  APEX:  A  COMPARISON  WITH 
OTHER  PROPOSED  OCEAN  DUMPSITES, 

National  Oceanic  and   Atmospheric  Administra- 
tion, Stony  Brook,  NY.  Office  of  Sea  Grant. 
R.  L.  Swanson,  M.  A.  Champ,  T.  O'Connor,  P.  K. 
Park,  and  J.  O'Connor. 

IN:  Wastes  in  the  Ocean,  Volume  6:  Nearshore 
Waste  Disposal,  John  Wiley  and  Sons,  New  York, 
New  York.  1985.  p  461-488,  4  fig,  75  ref. 

Descriptors:  "Coastal  waters,  "Ocean  dumping, 
♦Waste  disposal,  "Wastewater  disposal,  *New 
York  Bight,  "Legal  aspects,  Public  policy,  Regula- 
tions, Sludge. 

In  1977,  the  Marine  Protection,  Research,  and 
Sanctuaries  Act,  Public  Law  92-532,  was  amended 
so  that  ocean  dumping  of  harmful  sewage  sludge 
would  not  be  allowed  after  31  December  1981. 
Harmful  sewage  sludge  is  defined  in  the  act  as 
sludge  that  reasonably  degrades  the  marine  envi- 
ronment. The  U.S.  Environmental  Protection 
Agency  (EPA)  interpreted  this  requirement  to  ban 
the  dumping  of  all  sewage  sludge.  Recently,  how- 
ever, the  U.S.  District  Court  for  the  southern 
District  of  New  York  ruled  in  City  of  New  York 
v.  Environmental  Protection  Agency  that  the 
EPA's  conclusive  presumption  that  sewaage 
sludge  that  is  deemed  harmful  to  the  marine  envi- 
ronment pursuant  to  EPA  regulations  will  unrea- 
sonably degrade  the  environment  is  arbitrary  and 
capricious  and  inconsistent  with  the  act.  Two 
ocean  dumping  sites  have  been  suggested  as  alter- 
natives to  the  New  York  Bight  Apex  site.  These 
sites  are  a  continental  shelf  site  and  a  deepwater 
site  seaward  of  the  shelf  break.  After  examining  the 
various  factors  of  sewage-sludge  dumping  at  each 
of  the  three  sites,  continued  use  of  the  existing  apex 
site  is  recommended  until  a  regional  waste  disposal 
management  plan  can  be  developed.  Implementing 
either  alternative  by  itself  will  yield  little  improve- 
ment in  the  water  quality  of  the  New  York  Bight. 
If  there  were  significant  control  of  other  contami- 
nant input  to  the  Bight,  the  deepwater  site  would 
be  recommended.  (See  also  W87-07729)  (Author's 
abstract) 
W87-07748 


FUTURE  STRATEGIES  FOR  NEARSHORE 
WASTE  DISPOSAL, 

Woods    Hole    Oceanographic     Institution,     MA. 

Dept.  of  Biology. 

J.  M.  Capuzzo,  W.  V.  Burt,  I.  W.  Duedall,  D.  R. 

Kester,  and  P.  K.  Park. 

IN:  Wastes  in  the  Ocean,  Volume  6:  Nearshore 

Waste  Disposal,  John  Wiley  and  Sons,  New  York, 

New  York.   1985.  p  491-512,  2  fig,  4  tab,  35  ref. 

Descriptors:  "Coastal  waters,  "Waste  disposal, 
"Ocean  dumping,  "Future  planning,  Environmen- 
tal quality,  Legal  aspects,  Regulations,  Water  pol- 
lution control,  Path  of  pollutants. 

Nearshore  environments  receive  anthropogenic 
wastes  from  ocean  dumping  activities,  pipeline  dis- 
charges, atmospheric  fallout,   riverine  input,  and 


other  nonpoint  pollution  sources.  These  environ- 
ments are  valuable  as  natural  resources  and  are 
important  ecological  systems.  In  the  past,  in  the 
United  States,  little  attention  was  given  to  manage- 
ment aspects,  and  several  laws  now  in  force  assign 
three  disposal  media  (land,  sea,  and  air)  to  different 
governmental  agencies.  A  better  method  for  con- 
sidering the  regulation  of  wastes  would  be  the  use 
of  an  integrated  approach.  Management  of  waste 
disposal  in  nearshore  environments  should  consid- 
er a  set  of  site-selection  criteria  dealing  with  physi- 
cal, geochemical,  sedimentary,  and  biological  as- 
pects of  the  ocean.  Disposal  systems  and  the  waste 
discharges  should  be  selected  or  designed  to  maxi- 
mize dispersion  of  the  wastes.  Models  can  be  de- 
veloped to  determine  the  residence  time  of  some 
wastes  in  the  ocean.  Synthetic  organic  compounds 
and  pathogens  are  two  classes  of  contaminants 
requiring  careful  control,  since  their  long-term  ef- 
fects are  unknown.  Point-source  control,  recy- 
cling, and  development  of  substitute  technologies 
are  all  effective  measures  that  will  decrease  the 
amount  of  waste  produced.  The  use  of  the  ocean 
for  waste  disposal  will  require  more  research  to 
determine  the  transport,  sedimentation,  chemical 
kinetics,  association  of  organic  material  with  solid 
particles,  bioavailability,  and  effects  of  contami- 
nants on  populations  and  communities.  (See  also 
W87-07729)  (Author's  abstract) 
W87-07749 


GEOHYDROLOGIC  FACTORS  AND  CUR- 
RENT CONCEPTS  RELEVANT  TO  CHARAC- 
TERIZATION OF  A  POTENTIAL  NUCLEAR 
WASTE  REPOSITORY  SITE  IN  COLUMBIA 
RIVER  BASALT,  HANFORD  SITE,  WASHING- 
TON, 

Atomics  International  Div.,  Richland,  WA.  Rock- 
well Hanford  Operations. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-07750 


ORGANIC  COMPLEXANT-ENHANCED  MO- 
BILITY OF  TOXIC  ELEMENTS  IN  LOW- 
LEVEL  WASTES:  QUARTERLY  PROGRESS 
REPORT,  JANUARY-MARCH  1984, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-07751 


METHODS  FOR  DETERMINING  THE  ME- 
CHANICAL INTEGRITY  OF  CLASS  II  INJEC- 
TION WELLS, 

Robert   S.    Kerr   Environmental   Research   Lab., 
Ada,  OK.  Ground  Water  Research  Branch. 
For  primary  bibliographic  entry  see  Field  8B. 

W87-07783 


EFFECT  OF  EXCESS  FEEDLOT  MANURE  ON 
CHEMICAL  CONSTITUENTS  OF  SOIL 
UNDER  NONIRRIGATED  AND  IRRIGATED 
MANAGEMENT, 

Department  of  Agriculture,  Lethbridge  (Alberta). 

Research  Station. 

J.  F.  Dormaar,  and  T.  G.  Sommerfeldt. 

Canadian  Journal  of  Soil  Science  CJSSAR,  Vol. 

66,  No.  2,  p  303-313,  May   1986.  4  tab,  28  ref. 

Descriptors:  "Waste  disposal,  "Water  pollution  ef- 
fects, "Manure,  "Fertilizers,  "Irrigation  effects, 
"Soil  chemical  properties,  "Feedlot  wastes,  "Soil 
amendments,  "Sugars,  Mineralization,  Farm 
wastes,  Barn  wastewater,  Animal  wastes,  Irriga- 
tion, Soil  types,  Organic  matter,  Enzymes,  Phos- 
phorus, Soil  moisture,  Soil  chemistry,  Soil  hori- 
zons, Soil  profiles,  Carbon,  Agronomy. 

A  long-term  field  experiment  was  initiated  in  1973 
to  determine  the  safe  loading  capacity  of  a  Leth- 
bridge loam  (Dark  Brown  Chernozemic)  with 
feedlot  manure.  The  effect  of  10  yr  of  feedlot 
manure  loading  was  examined  by  analyzing  a 
number  of  inorganic  and  organic  matter  constitu- 
ents of  the  Ap  horizon.  Although  soil  C,  P,  and 
enzyme  activities  increased  as  feedlot  manure  addi- 
tions to  the  soil  increased,  these  increases  dimin- 
ished at  triple  the  recommended  loading  regimes. 
Phosphatase  activity  was  checked  by  increased 
labile  phosphorus  levels.  Levels  of  adenosine  5'- 


triphosphate  increased  but  fluctuated  with  time 
under  various  moisture  regimes.  The  ON  ratios, 
percent  monosaccharide  C  of  total  soil  C,  and  the 
ratio  of  deoxyhexoses  to  pentoses  remained  con- 
stant while  the  percentage  of  manure  C  retained 
decreased  as  feedlot  manure  loading  increased. 
The  distribution  between  pentoses  and  hexoses  was 
strongly  affected  by  feedlot  manure  levels,  while 
the  deoxyhexose  percentage  of  the  sum  of  the  eight 
monosaccharides  determined  remained  about  the 
same.  Feedlot  manure  additions,  at  triple  the  rec- 
ommended level,  increased  the  labile  P  as  a  per- 
centage of  total  soil  P  to  around  50%.  It  is  con- 
cluded that,  although  mineralization  did  not  keep 
pace  with  the  quantities  applied,  the  presence  of 
undecomposed  manure  did  not  seem  to  have  harm- 
ful agronomic  effects.  (Author's  abstract) 
W87-07911 


CONSISTENT  DEWATERING  MAKES 

SLUDGE  PREFERRED  BOILER  FUEL, 

Power  POWEAD,  Vol.  130,  No.  12,  p  83-84, 
December  1986.  1  fig. 

Descriptors:  "Sludge  combustion,  "Screw  presses, 
•Sludge  drying,  "Sludge  utilization,  "Process  con- 
trol, "Fuel,  Technology,  Sludge,  Sludge  condition- 
ing. 

A  consistent  level  of  sludge  dewatering  is  impor- 
tant to  minimize  the  impact  on  boiler  operation  and 
maintenance  when  burning  sludge  continuously  in 
an  existing  boiler  not  originally  designed  for  sludge 
combustion.  Champion  International  Corp.  is 
achieving  a  consistently  high  level  of  sludge  dewa- 
tering at  its  Sheldon,  TX  newsprint  mill,  using  an 
improved  screw  press.  Since  installation  of  the 
machine  in  January  1986,  the  plant  has  been  pro- 
ducing a  sludge  that  is  45-50%  solids;  site  engi- 
neers believe  they  can  get  48%  on  a  consistent 
basis.  This  dewatered  sludge  now  provides  nearly 
50%  of  the  thermal  input  for  an  existing  multi-fuel 
boiler  that  usually  fires  bark  and  some  natural  gas 
to  even  out  load  swings.  The  design  and  operation 
of  the  press  is  described.  Steam  injection  is  used 
about  3-4  hours  per  day  to  condition  the  sludge. 
Efficiency  when  burning  bark  and  sludge  is  63.5%. 
Payback  on  the  project  has  been  evaluated  at  one 
year.  Since  this  installation,  a  Westvaco  Co.  paper 
mill  in  Charleston,  SC  has  installed  a  similar  screw 
press.  (Author's  abstract) 
W87-07925 


ESTIMATION  OF  DILUTION  IN  BUOYANT 
EFFLUENTS  DISCHARGED  nSTO  A  CUR- 
RENT, 

Memorial  Univ.  of  Newfoundland,  St.  John's.  Fac- 
ulty of  Engineering  and  Applied  Science. 
J.  J.  Sharp,  and  E.  Moore. 

Proceedings  of  Institutional  Civil  Engineers 
PCIEAT,  Vol.  83,  Part  2,  p  181-196,  March  1987. 
8  fig,  2  tab,  27  ref,  append. 

Descriptors:  "Mixing,  "Dispersion,  "Path  of  pollut- 
ants, "Currents,  "Hydrodynamics,  "Dilution, 
"Buoyancy,  "Effluents,  "Outfall  sewers,  "Model 
studies,  "Mathematical  equations,  "Comparison 
studies,  Prediction,  Field  tests,  Jets,  Design  stand- 
ards. 

The  methods  available  for  estimating  dilution  from 
a  submerged  outfall  discharging  a  single,  round, 
buoyant  jet  into  a  current  are  considered.  Three 
equations  recently  presented  in  the  UK  are  com- 
pared with  one  mathematical  model  representative 
of  those  used  by  designers  in  North  America.  A 
comparison  of  the  various  predicted  dilution  values 
is  given  and  these  are  discussed  in  the  light  of 
published  field  data.  (Author's  abstract) 
W87-08077 


AIRBORNE  MULTISPECTRAL  SCANNER, 
DATA  FOR  ESTIMATION  OF  DYE  DISPER- 
SION FROM  SEA  OUTFALLS, 

Sheffield  Univ.  (England).  Dept.  of  Geography  j 
For  primary  bibliographic  entry  see  Field  7B. 

W87-08078 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Ultimate  Disposal  Of  Wastes — Group  5E 


SEA  WATER  INTRUSION  AND  PURGING  IN 
MULTI-PORT  SEA  OUTFALLS, 

For  primary  bibliographic  entry  see  Field  8B. 
W87-08079 


SEWAGE  EFFLUENT  -  A  WATER  RESOURCE, 

For  primary  bibliographic  entry  see  Field  3C. 
W87-O8088 


ENVIRONMENT  AND  SOLID  WASTES: 
CHARACTERIZATION,  TREATMENT,  AND 
DISPOSAL. 

Oak  Ridge  National  Lab.,  TN. 

For   primary   bibliographic   entry   see   Field   5D. 

W87-08166 


EFFECT  OF  RCRA  ON  THE  CHEMICAL  IN- 
DUSTRY, 

Chemical  Manufacturers  Association,  Washington, 

DC 

For  primary   bibliographic   entry   see   Field   5G. 

W87-08167 


MUNICIPAL  SLUDGE  MANAGEMENT, 

Metropolitan  Sanitary  District  of  Greater  Chicago, 
IL. 

D.  R.  Zenz.  and  C.  Lue-Hing. 
IN:  Environment  and  Solid  Wastes:  Characteriza- 
tion. Treatment,  and  Disposal.  Proceedings  of  the 
Fourth  Life  Sciences  Symposium,  Environment 
and  Solid  Wastes,  Gatlinburg,  Tennessee,  October 
*-8,  1981.  Butterworth  Publishers,  Boston,  Massa- 
chusetts. 1983.  p  13-24,  8  tab,  7  ref. 

Descriptors:  'Municipal  wastes,  *Waste  manage- 
ment, 'Sludge,  Sludge  disposal,  Incineration,  Land 
disposal,  Ocean  dumping,  Cost  analysis,  Sludge 
lagoons,  Lagoons. 

Municipal  sludge  utilization  and  disposal  is  one  of 
Jie  most  difficult  problems  facing  municipalities 
xxiay.  In  the  United  States,  about  18,000  dry  tons/ 
lay  of  municipal  sludge  is  projected  to  be  pro- 
iuced  by  1985.  Municipal  sludge  is  normally  han- 
lled  by  incineration,  land  application,  ocean  dis- 
posal, or  landfilling.  Incineration  may  not  be  a 
easible  alternative  in  the  future  unless  methods 
an  be  found  to  keep  auxiliary  fuel  requirements  to 
l  minimum.  Land  application  has  become  increas- 
ngly  popular  with  municipalities,  because  the  fer- 
ilizer  value  of  the  sludge  can  be  used.  Although 
>cean  disposal  offers  a  simple,  low-cost  solution  to 
nunicipal  sludge  agencies,  its  use  remains  uncer- 
ain  until  the  U.S.  Environmental  Protection 
Agency  (EPA)  issues  regulations  or  appeals  a 
ecent  federal  court  ruling  that  found  ocean  dispos- 
i  cannot  be  completely  terminated  by  an  EPA 
nandate.  Landfilling  can  be  a  low-cost  disposal 
nethod  if  land  space  is  available  in  urban  areas. 
"lost  municipal  sludge  can  be  disposed  of  in  non- 
azardous  landfills  becuase  they  would  not  be  clas- 
ified  as  hazardous  under  the  EPA  extraction  pro- 
sedure  toxicity  test.  A  survey  of  municipal  sludge 
iractices  revealed  five  sludge  management  options 
n  order  of  preference:  (1)  sale  and  give  away,  (2) 
cean  disposal,  (3)  land-filling,  (4)  land  application, 
nd  (5)  lagooning.  (See  also  W87-08166)  (Author's 
bstract) 
V87-08168 


XML-FIRED  POWER  PLANT  WASTE  MAN- 
AGEMENT, 

ilectric  Power  Research  Inst.,  Palo  Alto,  CA. 
■  S.  Maulbetsch,  and  I.  P.  Murarka. 
N:  Environment  and  Solid  Wastes:  Characteriza- 
lon,  Treatment,  and  Disposal.  Proceedings  of  the 
'ourth  Life  Sciences  Symposium,  Environment 
nd  Solid  Wastes,  Gatlinburg,  Tennessee,  October 
-8,  1981.  Butterworth  Publishers,  Boston,  Massa- 
husetts.  1983.  p  25-35,  3  tab,  17  ref. 

)escriptors:  'Powerplants,  'Waste  management, 
Waste  disposal,  'Environmental  effects,  Solid 
/astes,  Sludge,  Land  disposal,  Path  of  pollutants, 
Jroundwater  pollution. 

!oal-fired  power  plants  produced  45%  of  the  2.2 
mes   10  to  the   12th  power  kWh  of  electricity 


generated  in  1978;  this  is  expected  to  increase  to 
49%  of  a  projected  3.5  times  10  to  the  12th  power 
kWh  by  1988,  a  77%  increase.  Over  63  million  tons 
of  solid  wastes  were  produced  (primarily  ash  and 
scrubber  sludge)  in  1979.  These  wastes  are  dis- 
posed of  on  land;  potential  environmental  effects 
are  airborne  (fugitive  emissions)  and  waterborne 
(runoff  to  surface  waters;  leachate  and  permeate  to 
groundwater).  This  chapter  summarizes  briefly 
what  is  known  and  what  needs  to  be  known  about 
the  wastes  and  their  characteristics;  what  constitu- 
ents enter  the  environment  from  disposal  facilities; 
where  the  wastes  go  and  at  what  rate  they  arrive; 
whether  potential  harm  exists  from  their  eventual 
distribution;  and  what  the  methods  and  costs  of 
treating,  disposing  of,  and  containing  the  wastes 
may  be.  A  brief  summary  of  utility  disposal  prac- 
tices and  current  regulatory  issues  (environmental 
assessment,  ecological  effect,  and  human  health 
effects)  is  given,  and  data  and  sources  of  data  are 
provided.  The  choice  of  the  appropriate  waste 
management  techniques  and  the  associated  cost 
depend  on  the  degree  of  containment  deemed  nec- 
essary to  provide  adequate  protection  for  the  envi- 
ronment, primarily  groundwater  aquifers.  The 
techniques  for  any  specified  level  of  containment 
are  available  at  a  price.  The  greatest  uncertainty 
lies  in  our  ability  to  predict  which  contaminants 
leave  a  disposal  facility,  at  what  rate  they  enter  the 
groundwater,  and  where  they  go.  Development  of 
validated  predictive  models  or  conducting  a  suffi- 
cient number  of  monitoring  programs  to  reduce 
that  uncertainty  is  a  formidable  task.  (See  also 
W87-08166)(Lantz-PTT) 
W87-08169 


CEGB  EXPERIENCE  IN  FUEL  ASH  DISPOS- 
AL, 

Central  Electricity  Generating  Board,  Nottingham 
(England).  Midlands  Region. 
J.  Brown. 

IN:  Environment  and  Solid  Wastes:  Characteriza- 
tion, Treatment,  and  Disposal.  Proceedings  of  the 
Fourth  Life  Sciences  Symposium,  Environment 
and  Solid  Wastes,  Gatlinburg,  Tennessee,  October 
4-8,  1981.  Butterworth  Publishers,  Boston,  Massa- 
chusetts. 1983.  p  37-52,  1  fig,  4  tab,  7  ref. 

Descriptors:  'Central  Electricity  Generating 
Board,  'Fuel  ash,  'Waste  disposal,  'Environmen- 
tal effects,  Landfills,  Land  disposal,  Land  reclama- 
tion, Groundwater  pollution. 

The  Central  Electricity  Generating  Board  (CEGB) 
coal-fired  power  stations  produce  about  12,000,000 
tons(t)  of  ash  per  year.  After  sales  for  commercial 
use,  about  7,000,000  t  are  left  for  disposal  to  land- 
fill sites.  The  environmental  aspects  of  CEGB  ex- 
perience in  this  area  are  described.  In  the  handling 
of  ash  in  wet  disposal  systems,  the  discharge  of 
water  after  use  to  the  appropriate  water  course  is 
governed  by  consents  set  by  water  authorities. 
With  good  design  and  operation  of  lagoons,  the 
limits  are  achieved  with  reasonable  margins.  The 
potential  problem  of  dust  nuisance  as  the  ash  dries 
out  can  likewise  be  adequately  controlled  by  good 
practice.  The  possible  impact  of  ash  dispsoal  on 
groundwaters  is  governed  by  several  factors  -  the 
ash  itself,  the  size  of  the  area  to  be  reclaimed,  the 
rainfall  pattern,  and  the  local  geohydrology,  in- 
cluding the  size  and  rate  of  recharge  of  the  aquifer 
itself.  Each  potential  site  needs  to  be  considered  on 
its  merits.  The  basic  CEGB  approach  is  discussed; 
it  requires  the  combination  of  laboratory  studies  of 
percolate  quality  with  hydrogeological  assessments 
to  evaluate  potential  risk,  if  any.  The  successful 
restoration  of  various  derelict  or  low-grade  sites  to 
agricultural  use  has  been  achieved  with  obvious 
beneficial  effects  on  visual  amenity.  Reclamation 
with  pulverized  fuel  ash  (PFA)  can  usually  be 
achieved  with  minimal  application  of  topsoil, 
which  has  obvious  economic  benefits.  In  the  early 
stages,  attention  to  the  nutrient  status  of  the  ash  is 
required,  and  appropriate  selection  of  crops  is 
practiced  until  the  site  is  weathered  and  estab- 
lished. In  25  years  of  experience  with  such  recla- 
mation practice,  no  adverse  effects  have  been  ob- 
served in  man  or  animals  from  trace  element 
uptake  in  growing  crops  on  PFA,  and  this  is 
consistent  with  the  associated  scientific  studies  in 
this  area.  (See  also  W87-08166)  (Author's  abstract) 
W87-08170 


WASTES  FROM  EMERGING  ENERGY  TECH- 
NOLOGIES, 

UKAEA  Atomic  Energy  Research  Establishment, 
Harwell  (England).  Waste  Research  Unit. 
L.  Kronenberger. 

IN:  Environment  and  Solid  Wastes:  Characteriza- 
tion, Treatment,  and  Disposal.  Proceedings  of  the 
Fourth  Life  Sciences  Symposium,  Environment 
and  Solid  Wastes,  Gatlinburg,  Tennessee,  October 
4-8,  1981.  Butterworth  Publishers,  Boston,  Massa- 
chusetts. 1983.  p  53-62,  5  fig. 

Descriptors:  'Waste  disposal,  'Industrial  wastes, 
'Powerplants,  Solid  wastes,  Waste  management, 
Coal,  Oil  shale,  Gasification,  Mine  wastes. 

When  synthetic  fuels  are  produced  by  oil  shale 
retorting  and  coal  gasification  or  liquefaction,  large 
quantities  of  solid  waste  materials  must  be  handled 
and  disposed  of  in  an  environmentally  acceptable 
manner.  Although  solid  waste  management  plans 
have  been  prepared  and,  in  some  cases,  permits 
have  been  obtained,  no  commercial-scale  synthetic 
fuels  facilities  are  operating  in  this  country  today. 
Howver,  many  major  components  of  these  facili- 
ties are  similar  to  other  commercial  operations. 
For  example,  a  coal  conversion  project  would 
include  mining,  steam  generation,  and  gas  and 
liquid  processing  steps  not  unlike  those  in  petrole- 
um refining  and  chemicals  manufacture.  A  com- 
mercial 50,000-bbl/d  shale  oil  project  involves 
mining  and  retorting  of  about  70,000  t/d  oil  shale. 
After  recovery  of  the  kerogen,  the  spent  shale 
would  be  conveyed  to  a  suitable  surface  disposal 
site  and  compacted  in  place.  Over  a  20-  and  30- 
year  project  life,  the  accumulation  would  cover 
hundreds  of  acres  to  depths  of  several  hundred  feet 
or  more.  Important  environmental  concerns  in- 
clude pile  stability,  runoff  water  quality,  and 
degree  of  leaching  before  and  after  re  vegetation 
has  been  completed.  Lurgi  coal  gasification  tech- 
nology is  being  studied  for  possible  application  to 
East  Texas  lignite.  Large  quantities  of  solids  to  be 
handled  include  boiler  fly  ash,  boiler  bottom  ash, 
and  gasifier  ash.  The  project  would  be  supplied  by 
a  lignite  surface  mine.  Some  wastes  may  have 
characteristics  that  would  allow  disposal  in  the 
mine  before  reclamation.  (See  also  W87-08166) 
(Author's  abstract) 
W87-08171 


TESTING  METHODS  FOR  HAZARDOUS 
WASTES   PRIOR  TO   LANDFILL  DISPOSAL, 

UKAEA  Atomic  Energy  Research  Establishment, 
Harwell  (England).  Waste  Research  Unit. 
D.  C.  Wilson,  and  P.  J.  Young. 
IN:  Environment  and  Solid  Wastes:  Characteriza- 
tion, Treatment,  and  Disposal.  Proceedings  of  the 
Fourth  Life  Sciences  Symposium,  Environment 
and  Solid  Wastes,  Gatlinburg,  Tennessee,  October 
4-8,  1981.  Butterworth  Publishers,  Boston,  Massa- 
chusetts. 1983  p  69-81,  4  fig,  9  ref. 

Descriptors:  'Hazardous  wastes,  'Landfills, 
'Waste  disposal,  Leaching,  Field  tests,  Municipal 
wastes,  Pesticides. 

For  several  years,  the  Waste  Research  Unit  of  the 
Harwell  Laboratory  has  been  developing  testing 
methods  on  behalf  of  the  United  Kingdom's  De- 
partment of  Environment.  The  goal  was  to  assess 
the  suitability  of  a  specific  hazardous  waste  for 
disposal  at  a  particular  landfill  site.  The  approach 
is  based  on  measuring  the  reduction  of  contaminant 
concentrations  in  leachate  caused  by  one  or  more 
specific  mechanisms.  The  leaching  test  devised 
here  is  simple  and  is  based  on  repetitive  extraction 
using  a  very  high  solid-to-liquid  ratio,  defined  in 
such  a  way  as  to  allow  correlation  with  expected 
field  behavior  over  time.  Validation  experiments 
using  large  laboratory  columns  to  simulate  leachate 
generation  in  a  landfill  have  yielded  surprising 
results.  These  experiments  demonstrate  the  need  to 
verify  any  small-scale  test  by  comparison  with 
field,  or  simulated  field,  experiments.  In  addition  to 
specific  measurements  of  one  attentuation  mecha- 
nism in  isolation,  the  unit  is  currently  developing 
test  methods  to  simulate  codisposal  of  hazardous 
with  municipal  wastes  on  a  laboratory  scale.  To 
illustrate  the  techniques,  preliminary  results  will  be 
presented  from  a  series  of  large-column  experi- 
ments containing  a  'sandwich  filling'  of  four  differ- 
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Group  5E— Ultimate  Disposal  Of  Wastes 


^^^HSRfl 


ent  pesticides  wastes.  (See  also  W87-08166)  (Au- 
thor's abstract) 
W87-08172 

DEVELOPMENT  OF  MULTIMEDIA  ENVI- 
RONMENTAL GOALS  FOR  POLLUTANTS  IN 
SOLID  WASTES  AND  LEACHATES, 

Research  Triangle  Inst.,  Research  Triangle  Park, 
NC. 

G.  L.  Kingsbury,  K.  L.  Mack,  and  S.  M.  Harkins. 
IN:  Environment  and  Solid  Wastes:  Characteriza- 
tion, Treatment,  and  Disposal.  Proceedings  of  the 
Fourth  Life  Sciences  Symposium,  Environment 
and  Solid  Wastes,  Gatlinburg,  Tennessee,  October 
4-8,  1981.  Butterworth  Publishers,  Boston,  Massa- 
chusetts. 1983.  p  83-96,  4  tab,  11  ref. 

Descriptors:  *Leachates,  *Solid  wastes,  *Waste 
disposal,  'Path  of  pollutants,  Water  pollution,  En- 
vironmental effects,  Soil  contamination,  Ground- 
water pollution,  Leaching,  Regulations. 

Multimedia  environmental  goals  (MEGs)  are  con- 
centration goals  for  specific  pollutants  in  air, 
water,  and  soil.  They  have  been  developed  for  use 
in  environmental  assessments  to  identify  and  rank 
chemicals  of  concern  in  discharge  streams.  MEGs 
are  being  used  extensively  by  the  Environmental 
Protection  Agency  and  others  to  aid  in  data  inter- 
pretation. A  methodology  to  generate  MEGs  from 
available  dat  was  introduced  and  demonstrated  in 
1977.  To  date,  goals  for  more  than  600  chemical 
pollutants  have  been  specified.  Compounds  ad- 
dressed by  MEGs  are  assigned  to  categories  on  the 
basis  of  their  chemical  functional  groups.  MEGs 
for  solid  waste  contaminants  are  derived  from 
water  goals  based  on  the  assumption  that  the  sig- 
nificant exposure  routes  will  involve  leaching  of 
pollutants  into  ground  or  surface  waters.  Water 
MEGs  reflect  existing  federal  guidelines,  potential 
acute  and  chronic  effects  (indicated  by  human 
and/or  animal  data),  genotoxic  potential,  and 
aquatic  toxicity.  Applications  and  limitations  of  the 
MEGs  are  discussed,  and  revisions  to  the  method- 
ology now  under  consideration  are  presented.  (See 
also  W87-08166)  (Author's  abstract) 
W87-08173 


benefits  to  the  urban  sector.  Likewise,  some  solid 
wastes,  primarily  composted  organic  materials  and 
fly  ash,  aid  in  reclamation  of  land  disturbed  or 
impaired  by  surface  mining.  These  reclamation  ef- 
forts may  increase  the  land's  agricultural  produc- 
tivity beyond  its  premining  capability.  Organic 
solid  wastes  can  substitute,  in  the  urban  sector,  for 
commercial  products  in  landscaping  (e.g.,  of  high- 
ways, parks  and  homes).  The  long-term  potential 
hazards  of  solid  waste  disposal  on  agricultural  and 
urban  land  are  from  those  waste  constituents  that 
will  accumulate  in  soil  and  are  not  readily  recycled 
through  plants,  primarily  heavy  metals  and  stable 
toxic  organics.  For  domestic  sewage  sludges,  gar- 
bage, and  agricultural  processing  wastes,  annual 
application  rates  that  satisfy  the  nitrogen  or  phos- 
phorus requirements  of  agricultural  or  horticultur- 
al crops  (1-10  t/ha)  will  prevent  accumulation  of 
these  materials,  and  regulations  as  presently  formu- 
lated for  cadium  and  polychlorinated  biphenyls 
(PCB)  can  control  total  accumulation  in  a  particu- 
lar soil.  Disposal  of  more  contaminated  solid 
wastes  on  land  may  require  the  use  of  dedicated 
sites  with  controlled  drainage  and  more  extensive 
monitoring.  The  waste  disposal  history  of  all  sites 
should  be  maintained  as  guidance  for  long-term 
land  use  change.  (See  also  W87-08166)  (Author's 
abstract) 
W87-08183 


FOOD  CHAIN  PATHWAYS  FOR  TOXIC 
METALS  AND  TOXIC  ORGANICS  IN  WASTES, 

Agricultural  Research  Service,  Beltsville,  MD.  Bi- 
ological Waste  Management  and  Organic  Re- 
sources Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-08179 

SIMULATION  STUDY  OF  THE  VOLATILIZA- 
TION OF  POLYCHLORINATED  BIPHENYLS 
FROM  LANDFILL  DISPOSAL  SITES, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Chemical 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08180 

RESPONSIBLE  LONG-TERM  USE  OF  AGRI- 
CULTURAL AND  URBAN  LAND  FOR  SOLID 
WASTE  DISPOSAL, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agronomy. 
T.  J.  Logan,  and  R.  H.  Miller. 
IN:  Environment  and  Solid  Wastes:  Characteriza- 
tion, Treatment,  and  Disposal.  Proceedings  of  the 
Fourth  Life  Sciences  Symposium,  Environment 
and  Solid  Wastes,  Gatlinburg,  Tennessee,  October 
4-8  1981.  Butterworth  Publishers,  Boston,  Massa- 
chusetts.   1983.   p  259-272,    1   fig,   3  tab,   12  ref. 

Descriptors:  *Land  disposal,  'Solid  wastes,  'Waste 
disposal,  'Urban  areas,  Disposal  sites,  Sludge, 
Wastewater  disposal,  Nitrogen,  Phosphorus,  Cad- 
mium, Polychlorinated  biphenyls. 

Because  the  nation's  agricultural  soils  constitute 
one  of  its  most  valuable  resources,  long-term  pro- 
ductivity of  such  soils  must  be  maintained  or  en- 
hanced. At  the  same  time,  proper  and  responsible 
use  of  soils  for  disposal  of  certain  solid  waste 
materials  can  recycle  valuable  nutrients,  improve 
the  physical  properties  of  soils,  and  provide  a  cost- 
effective  method  for  waste  disposal  with  financial 


WHO  IS  RESPONSIBLE  FOR  THIS  MESS  - 
PUBLIC  PERCEPTIONS  OF  THE  WASTE 
MANAGEMENT  ISSUE, 

Environmental  Action  Foundation,  Washington, 
DC. 

L.  A.  Florence,  and  J.  Sheldon. 
IN:  Environment  and  Solid  Wastes:  Characteriza- 
tion, Treatment,  and  Disposal.  Proceedings  of  the 
Fourth  Life  Sciences  Symposium,  Environment 
and  Solid  Wastes,  Gatlinburg,  Tennessee,  October 
4-8,  1981.  Butterworth  Publishers,  Boston,  Massa- 
chusetts. 1983.  p  273-284,  15  ref. 

Descriptors:  'Waste  management,  'Public  opin- 
ions, 'Public  policy,  'Love  Canal,  'Surveys, 
'Waste  disposal,  Hazardous  wastes, . 

In  the  wake  of  Love  Canal  and  reports  of  other 
tragic   environmental   problems,   public   concerns 
and  fear  in  many  communities  have  risen  to  near- 
hysterical  levels.  This  concern  has  led  to  public 
distrust  of  the  government  agencies  and  industries 
involved  in  waste  management.  To  assess  public 
attitudes  toward  these  agencies  and  industries  and 
to  measure  public  knowledge  of  waste  manage- 
ment issues,  a  national  survey  was  conducted.  A 
questionnaire  was  mailed  to  1000  environmentalists 
who  belong  to  groups  that  work  on  hazardous 
waste.  The  general  public  was  surveyed  through 
telephone  interviews.  Preliminary  results  of  this 
survey  are  presented,  and  literature  and  other  sur- 
veys available  on  the  subject  are  reviewed.  Some 
interesting  conclusions  may  be  drawn  from  the 
results  of  the  surveys  reviewed   in  this  report. 
Findings  indicate  that  a  relatively  small  percentage 
of  the  population  is  knowledgeable  about  hazard- 
ous waste  issues  that  have  received  national  atten- 
tion. At  first,  hazardous  waste  management  may 
appear  to  be  a  low-profile  issue.  Yet,  public  con- 
cern about  hazardous  waste  is  nearly  as  high  as 
that  for  issues  of  undisputed  importance  such  as 
inflation  and  crime.  True,  it  is  startling  to  learn 
that  only   37%   of  nearby   residents  can  give  a 
correct  or  partly  correct  description  of  the  inci- 
dent at  Love  Canal.  Two-thirds  of  nearby  residents 
and  87%  of  environmentalists  expressed  personal 
concern  about  the  effects  of  hazardous  waste  on 
their  community  and  on  their  health.  Although 
most  of  the  public  is  at  least  aware  of  hazardous 
waste,  efforts  must  be  made  to  educate  the  public 
in  this  area.  (See  also  W87-08166)  (Lantz-PTT) 
W87-08184 


MONITORING  OF  SOLID  WASTE  DISPOSAL 
SITES:  WHAT  FACTORS  ARE  RELEVANT 
FOR  ELECTRIC  UTILITIES, 

Little  (Arthur  D.),  Inc.,  Cambridge,  MA. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-08188 


FIELD  DATA  COLLECTION  AT  ABANDONED 
WASTE  DISPOSAL  SITES:  PROBLEMS  IN 
DATA  GATHERING, 

Ethura,  McLean,  VA. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-08190 


INCINERATION  IN  EUROPEAN  SOLID 
WASTE  MANAGEMENT, 

Aalborg  Universitetscenter  (Denmark).   Environ- 
mental Engineering  Lab. 
J.  A.  Hansen. 

IN:  Environment  and  Solid  Wastes:  Characteriza- 
tion, Treatment,  and  Disposal.  Proceedings  of  the 
Fourth  Life  Sciences  Symposium,  Environment 
and  Solid  Wastes,  Gatlinburg,  Tennessee,  October 
4-8,  1981.  Butterworth  Publishers,  Boston,  Massa- 
chusetts. 1983.  p  387-408,  4  fig,  4  tab,  7  ref. 

Descriptors:  'Waste  management,  'Incineration, 
'Solid  wastes,  'Denmark,  'Norway,  'Surveys, 
Cost  analysis,  Landfills,  Data  interpretation,  Eco- 
nomic aspects. 

Through  a  limited  letter  survey,  the  processing  of 
municipal  solid  waste  (MSW)  was  assessed  for 
Switzerland,  West  Germany,  Sweden,  Norway, 
and  Denmark.  Incineration  was  the  dominating 
technology,  whereas  landfilling  without  processing 
is  decreasing.  Whether  this  is  a  general  European 
tendency  cannot  be  judged  from  the  data  gathered. 
Incineration  was  evaluated  in  terms  of  resource 
recovery,  environment,  and  economy.  Although 
this  study  was  based  mainly  on  Danish  experi- 
ences, some  more-general  observations  are  present- 
ed. Incineration  with  heat  recovery  and  simultane- 
ous materials  recovery  by  source  separation  seems 
compatible.  A  few  projects  on  central  separation 
proposed  in  Norway  and  Denmark  suggest  inciner- 
ation of  residues  amounting  to  about  60%  of  solid 
waste  sorted.  Environmental  impacts  are  poorly 
known,  but  good  methodology  and  equipment  are 
available;  efficient  training  of  personnel  and  skilled 
operation  may  significantly  improve  environmental 
control.  At  European  energy  prices,  incinerators 
could  be  operated  at  zero  cost  where  district  heat- 
ing is  feasible  -  at  least  in  temperate  climates. 
Materials  recovery  from  MSW  may  require  a  more 
thorough  examination  than  presented  thus  far.  A 
simple  economical  comparative  evaluation  would 
not  suffice,  but  would  only  show  that,  on  a  margin- 
al price  basis,  paper  recovery  is  inferior  to  burning 
at  an  existing  incinerator.  (See  also  W87-08166) 
(Author's  abstract) 
W87-08192 

OPTIMIZATION    OF   SOLD)   WASTE   SEPA- 
RATING SYSTEMS, 

Forest  Hills  Gardens,  NY. 

For  primary  bibliographic  entry   see   Field   5D 

W87-08193 


RISK  ANALYSIS:  SOLID  WASTES  FROM  OIL 
SHALE  AS  AN  EXAMPLE  OF  THE  USE  OF 
HEALTH  EFFECTS  AND  ECOLOGICAL  DATA 
FOR  RISK  ESTIMATION, 

IWG  Corp.,  San  Diego,  CA. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-08185 


INCINERATION:  WHAT  ROLE, 

California  Governor's  Office  of  Appropriate  Tech 
nology,  Sacramento. 
H.  M.  Freeman. 

IN:  Environment  and  Solid  Wastes:  Charactenza 
tion,  Treatment,  and  Disposal.  Proceedings  of  th< 
Fourth  Life  Sciences  Symposium,  Environmen 
and  Solid  Wastes,  Gatlinburg,  Tennessee,  Octobe 
4-8,  1981.  Butterworth  Publishers,  Boston,  Massa 
chusetts.  1983.  p  425-434,  1  tab,  3  ref. 

Descriptors:  'Incineration,  'Hazardous  wastes 
'Waste  disposal,  Landfills,  Organic  wastes,  Trac 
levels,  Waste  management. 

Hazardous  waste  generation  rates  appear  to  b 
increasing,  and  disposal  of  these  wastes  in  landfil, 
is  becoming  increasingly  unpopular.  Other  mot 
environmentally  acceptable  treatment  and  disposi 
options  are  needed,  one  of  which  is  incineratioi 
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rhe  advantages  of  incineration  are  that  it  detoxifies 
>rganic  wastes;  it  greatly  reduces  the  volume  of 
wastes  that  must  be  ultimately  placed  in  landfills; 
ind  it  eliminates  any  long-term  liability  for  the 
vaste.  The  disadvantages  are  that  it  is  expensive 
■elative  to  current  disposal  costs;  it  produces  emis- 
ions  possibly  containing  trace  levels  of  hazardous 
:onstituents;  and  it  provides  for  only  limited  recy- 
:ling  of  the  materials  contained  in  the  waste 
treams.  Explored  here  is  the  state  of  the  art  of 
ising  incineration  to  destroy  hazardous  wastes,  and 
\  aluated  is  the  role  of  incineration  in  the  nation's 
ipproach  to  hazardous  waste  management.  (See 
Jso  W87-08166)  (Author's  abstract) 
V87-08194 


IEMEDIAL  ACTIONS  AT  SOLID  WASTE 
ANDFILLS, 

Vehran  Engineering  Corp.,  Middletown,  NY. 
L  D.  Mutch,  and  W.  J.  Siok. 
N:  Environment  and  Solid  Wastes:  Characteriza- 
ion.  Treatment,  and  Disposal.  Proceedings  of  the 
:ounh  Life  Sciences  Symposium,  Environment 
nd  Solid  Wastes,  Gatlinburg,  Tennessee,  October 
-8,  1981.  Butterworth  Publishers,  Boston,  Massa- 
husetts.  1983.  p  435-448,  1  fig,  1  tab. 

)escriptors;  'Waste  disposal,  *Landfills,  'Solid 
wastes.  Hazardous  wastes,  Disposal  sites,  Diver- 
ion,  Drainage  systems,  Capping. 

Remedial  or  mitigative  action  programs  at  aban- 
oned  hazardous  waste  disposal  sites  encompass  a 
vide  spectrum  of  specific  remedial  measures  (i.e., 
uirface  runoff  diversion,  diversion  of  groundwater 
lflow,  facilitated  drainage  of  the  landfill  surface, 
nd  landfill  capping).  Past  experiences  have  clearly 
emonstrated  the  site-specificity  of  remedial  meas- 
res.  Because  no  two  sites  are  alike  in  their  hydro- 
eologic  environment  or  their  impact  on  the  envi- 
Dnment.  no  two  site-restoration  projects  are  iden- 
cal.  Judgement  must  be  exercised  in  evaluating 
le  environmental  impacts  and  weighing  these  im- 
acts  against  the  cost-effectiveness  of  various  re- 
ledial  action  alternatives.  In  most  cases,  the  over- 
II  site  restoration  will  encompass  several  individ- 
al  remedial  measures,  each  addressing  one  or 
lore  mechanisms  of  leachate  generation  or  migra- 
on.  (See  also  W87-08166)  (Author's  abstract) 
/87-08195 


AND       TREATMENT       OF       HAZARDOUS 
PASTES, 

exas  A  and  M  Univ.,  College  Station.  Dept.  of 

oil  and  Crop  Sciences. 

or  primary  bibliographic   entry   see   Field   5D. 

/87-08196 


FTTING  PRIORTLTES  IN  HAZARDOUS 
PASTE  MANAGEMENT, 

echnical  Information  Project,  Inc.,  Washington, 

t  H.  Purcell. 

S:  Environment  and  Solid  Wastes:  Characteriza- 
on,  Treatment,  and  Disposal.  Proceedings  of  the 
burth  Life  Sciences  Symposium,  Environment 
nd  Solid  Wastes,  Gatlinburg,  Tennessee,  October 
•8,  1981.  Butterworth  Publishers,  Boston,  Massa- 
busetts.  1983.  p  475-482,  3  ref. 

tescriptors:  'Hazardous  wastes,  'Waste  manage- 
lent,  'Priorities,  Waste  disposal,  Toxicity,  Wastes, 
ecycling. 

lanagement  of  hazardous  wastes  covers  a  wide 
Jectrum  of  activities  and  disciplines:  source  re- 
uction,  materials  handling,  toxicity  evaluation, 
asportation,  use.  disposal,  storage,  repositioning 
»d  recycling.  Each  activity  encompasses  many 
Moderations  and  requires  strict  priority  setting  to 
ptunize  the  effectiveness  of  the  activity  in  overall 
lanagement  programs.  A  few  priority  areas  that 
re  of  immediate  attention  in  the  management  of 
izardous  wastes  are  identified.  These  are:  (1) 
mrce  flow  and  processing  and  manufacturing;  (2) 
se;  and  (3)  disposal.  Priority,  by  its  very  defini- 
cm,  connotes  an  urgency.  The  fact  that  several 
igh-pnority  areas  characterize  the  management  of 
izardous  wastes  is  indicative  of  the  set  of  urgen- 
ies  that  surround  hazardous  and  toxic  waste  prob- 


lems. The  priority  areas  outlined  will  require  coop- 
eration and  interaction  among  several  disciplines  if 
they  are  to  be  met.  For  example,  source  reduction 
is  as  much  a  management  and  policy  problem  as  a 
technological  one.  Compensation,  at  first  glance, 
seems  to  be  of  only  a  legal  nature,  but  it  actually 
requires  significant  scientific  input  to  have  a  mean- 
ingful basis,  and  competent  administrative  effort  to 
put  systems  into  practice.  Similarly,  other  priority 
areas  are  of  equally  interdisciplinary  natures.  With 
resources  limited  and  time  running  short,  it  is 
becoming  ever  clearer  that  these  few  areas  must 
receive  greater  attention  in  programs  to  manage 
toxic  and  hazardous  substances.  None  of  these 
areas  is  small  or  simple  to  tackle,  but  with  proper 
efforts,  each  can  be  more  effectively  addressed. 
(See  also  W87-08166)  (Lantz-PTT) 
W87-08197 


EVALUATION  OF  SEPTIC  TANK  SYSTEM  EF- 
FECTS ON  GROUND  WATER  QUALITY, 

National    Center    for    Ground    Water    Research, 

Norman,  OK. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08207 


PRACTICAL  MANUAL  FOR  DETERMINING 
SETTLING  RATES  OF  OCEAN  DISPOSED 
SEWAGE  SLUDGE, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

D.  A.  Tennant,  S.  L.  Walker,  J.  W.  Lavelle,  and  E. 
T.  Baker. 

NOAA  Technical  Memorandum  ERL  PMEL-69, 
February  1987.  29  p,  6  fig,  1 1  ref. 

Descriptors:  'Ocean  dumping,  'Wastewater  dis- 
posal, 'Path  of  pollutants,  'Settling  velocity, 
•California,  *Los  Angeles,  'Sludge  disposal, 
Sludge,  Measuring  instruments,  Chemical  analysis. 

For  measurement  of  the  size  and  settling  velocity 
characteristics  of  sewage  sludge  particles  in  sea- 
water,  three  measurement  sequences  are  required 
for  complete  characterization.  They  can  be  per- 
formed separately  according  to  the  goals  or  needs 
of  the  user.  The  first  measurement  sequence  pro- 
vides percent  total  solids  and  some  size  character- 
ization of  the  material.  This  involves  standard 
techniques  and  the  work  can  be  accomplished 
quickly  and  easily.  The  second  set  of  measure- 
ments results  in  a  settling  velocity  distribution  of 
the  larger  (coarser)  fraction  of  the  sludge.  These 
procedures  require  slightly  more  time  and  skill,  but 
they  are  standard  and  straightforward  methods. 
The  third  sequence  of  measurements  is  intended  to 
provide  a  settling  velocity  distribution  for  the  fine- 
fraction  of  sludge  particulates.  These  measure- 
ments are  not  standard  and  require  considerable 
effort,  special  apparatus,  and  the  availability  of  a 
Coulter  Counter  or  similar  electronic  particle 
counter.  This  manual  goes  through  the  procedures 
of  analyzing  sludges  subject  to  ocean  disposal  in  a 
step-by-step  fashion,  detailing  procedures  devel- 
oped and  tested  in  the  laboratory.  The  end  result 
of  a  sludge  analysis  using  these  three  separate 
measuring  sequences  will  be  the  determination  of 
solid  content,  bulk  size  fractionation,  and  settling 
spectrum  of  both  coarse  and  fine  fractions  of 
sludges  as  disposed  in  the  ocean.  Examples  are 
taken  from  an  analysis  of  sludges  from  the  Hyper- 
ion outfall  in  Los  Angeles.  (Lantz-PTT) 
W87-08227 


ANALYSIS  OF  PUMPING  TESTS  OF  THE  CU- 
LEBRA  DOLOMITE  CONDUCTED  AT  THE  H- 
3  HYDROPAD  AT  THE  WASTE  ISOLATION 
PDLOT  PLANT  (WIPP)  SITE, 

Sandia  National  Labs.,  Albuquerque,  NM. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-08243 


For  primary  bibliographic  entry  see  Field  5A. 
W87-08272 


DISTRIBUTION  OF  IRON-OXIDIZING  BAC- 
TERIA IN  THE  NORDIC  URANIUM  TAILINGS 
DEPOSIT,  ELLIOT  LAKE,  ONTARIO, 
CANADA, 

Canada  Centre  for  Mineral  and  Energy  Technolo- 
gy, Ottawa  (Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 
W87-08299 


O  &  M  DREDGING  EXPERIENCE  AS  RELAT- 
ED TO  CHANNEL  DEEPENING  FOR  COAL 
PORTS, 

Army  Engineer  District,  Norfolk,  VA. 
R.  G.  Vann. 

IN:  Proceedings  of  a  Seminar  on  Attaining  Water 
Quality  Goals  through  Water  Management  Proce- 
dures, February  17-18,  1982,  Dallas,  Texas,  p  192- 
199. 

Descriptors:  'Dredging,  'Water  resources  devel- 
opment, 'Water  management,  Water  quality  con- 
trol, Resources  development,  Aquatic  environ- 
ment, Environmental  effects,  Channels,  Pollutants. 

The  Norfolk  District  Corps  of  Engineers  innova- 
tive channel  design,  dredging  techniques,  disposal 
operations,  and  environmental  coordination  which 
favorably  impact  on  water  quality  are  discussed. 
Innovative  channel  design  for  coal  export  shipping 
lanes,  which  lead  to  minimal  dredging,  are  de- 
scribed. A  dredging  demonstration  with  nation- 
wide application  for  the  removal  of  contaminated 
sediments  is  discussed.  The  management  of 
dredged  material  disposal  sites  is  also  discussed. 
Beneficial  usages  of  dredged  material,  such  as 
marsh  creation,  beach  nourishment,  nesting  habitat 
for  water  fowl  and  improved  oyster  bed  substrate, 
are  being  undertaken  by  the  district.  (See  also 
W87-08365)  (Halterman-PTT) 
W87-08385 


CHLORINATED    DIOXINS    AND    DIBENZO- 
FURANS  IN  PERSPECTIVE. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-08471 


SAMPLING  STRATEGY  FOR  REMEDIAL 
ACTION  AT  HAZARDOUS  WASTE  SITES: 
CLEANUP  OF  SOIL  CONTAMINATED  BY  TE- 
TRACHLORODIBENZO-P-DIOXIN, 

IT  Enviroscience,  Martinez,  CA. 
J.  H.  Exner,  W.  D.  Keffer,  R.  O.  Gilbert,  and  R. 
R.  Kinnison. 

IN:  Chlorinated  Dioxins  and  Dibenzofurans  in  Per- 
spective, Lewis  Publishers,  Inc.,  Chelsea,  MI. 
1986.  p  139-155,  4  fig,  3  tab,  13  ref. 

Descriptors:  'Hazardous  materials,  'Sampling 
strategies,  'Soil  contamination,  'Cleanup  oper- 
ations, 'Dioxin,  Cleanup,  Pollutants,  Soil  tests, 
Toxins,  Missouri,  Mathematical  equations,  Mathe- 
matical studies,  Chlorinated  hydrocarbons. 

A  sampling  strategy  for  verifying  to  a  desired 
confidence  that  a  previously  contaminated  area 
meets  criteria  of  cleanliness  is  presented.  The  ap- 
proach is  illustrated  for  the  proposed  excavation  of 
soil  contaminated  by  2,3,7,8-tetrachlorodibenzo-p- 
dioxin  (dioxin).  The  case  study  which  involved  soil 
in  Missouri  which  had  been  contaminated  when 
dioxin-containing  waste  oil  was  sprayed  for  dust 
control  was  detailed  with  the  important  cleanup 
decisions,  methods  of  dealing  with  'hot  spots'  and 
associated  health  risks  included  along  with  the 
sampling  strategy.  The  general  strategy  used  can 
be  applied  to  the  cleanup  of  any  materials  that  are 
toxic  and  difficult  to  analyze.  (See  also  W87-08471) 
(Wood-PTT) 
W87-08472 


EVALUATION  OF  MICROEXTRACTION/CAP- 
ILLARY  COLUMN  GAS  CHROMOTOGRAPHY 
FOR  MONITORING  INDUSTRIAL  OUT- 
FALLS, 

Occidental  Chemical  Corp.,  Grand  Island,  NY. 
Research  Center. 


DESTRUCTION  OF  DIOXIN-CONTAINING 
WASTES  IN  A  MOBILE  INCINERATION 
SYSTEM, 

Environmental  Protection  Agency,  Kansas  City, 
MO.  Region  VII. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5E— Ultimate  Disposal  Of  Wastes 


R.  D.  Kleopfer,  R.  H.  Hazel,  F.  J.  Freestone,  and 
P.  E.  des  Rosiers. 

IN:  Chlorinated  Dioxins  and  Dibenzofurans  in  Per- 
spective, Lewis  Publishers,  Inc.,  Chelsea,  MI. 
1986.  p  511-518,  2  fig,  5  tab,  11  ref. 

Descriptors:  'Waste  disposal,  'Incineration,  'In- 
dustrial wastes,  'Dioxin,  'Path  of  pollutants,  Mis- 
souri, Soil  contamination,  Hazardous  materials, 
Toxins,  Evaluation,  Chlorinated  hydrocarbons, 
Detoxification,  Decontamination. 

Over  40  sites  contaminated  at  levels  above  1.0  part 
per  billion  by  2,3,7,8-tetrachlorodibenzo-p-dioxin 
(2,3,7,8-TCDD)  were  identified  in  the  state  of  Mis- 
souri. Most  of  these  sites  were  identified  more  than 
ten  years  after  their  contamination  as  a  result  of  the 
waste  disposal  practices  of  an  industrial  producer 
of  hexachlorophene.  The  high  contamination 
levels  found  attest  to  the  stability  and  persistance 
of  2,3,7,8-TCDD  in  the  environment.  A  transport- 
able rotary  kiln  incineration  system  was  proposed 
as  a  method  of  remedial  action.  A  description  of 
the  system  and  the  results  of  its  evaluation  were 
presented.  During  the  trials,  1750  gallons  of  chlor- 
inated dioxin-contaminated  liquid  and  more  than 
40  tons  of  chlorinated  dioxin-contaminated  soils 
were  burned  in  the  incinerator.  These  materials 
contained  up  to  357  ppm  of  the  highly  toxic 
2,3,7,8-TCDD  isomer  and  in  each  case  its  destruc- 
tion and  removal  efficiency  was  shown  to  be  great- 
er than  99.9999%.  2,3,7,8-TCDD  was  not  detected 
either  in  the  stack  gas  or  in  any  of  the  other  major 
waste  streams  including  the  kiln  ash,  the  cleanable 
high-efficiency  air  filter,  and  the  wastewater.  It 
was  concluded  that  the  rotary  kiln/secondary 
combustion  technology  can  be  used  safely  and 
effectively  to  detoxify  both  solid  and  liquid  wastes 
contaminated  by  2,3,7,8-TCDD.  (See  also  W87- 
08471)  (Wood-PTT) 
W87-08490 


EFFECT  OF  THE  COEFFICIENTS  OF  DIS- 
CHARGE ON  CILIATE  POPULATIONS  OF  A 
RUNNING  WATER  CONTAMINATED  BY  MU- 
NICIPAL WASTEWATER, 

Eidgenoessische   Anstalt   fuer  Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

For  primary  bibliographic  entry  see  Field  2H. 

W87-08513 


EFFECT  OF  URBANIZATION  ON  THE 
GROUNDWATER  OF  LIMESTONE  ISLANDS: 
AN  ANALYSIS  OF  THE  BERMUDA  CASE, 

Public  Works  Dept.,  Hamilton  (Bermuda). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-08532 


ing  rivers  and  coastal  waters,  and  the  quality  of  the 
receiving  waters  is  given,  in  grades  as  compared 
with  those  prescribed  by  the  Yugoslav  legal  regu- 
lations. Based  on  urban  development  concepts,  and 
on  the  estimated  wastewater  quantities,  alternative 
forecasts  are  made  of  the  future  impact  of 
wastewater  on  coastal  waters.  General  guidelines 
are  presented  for  the  provision  of  adequate  sewage 
disposal  facilities  in  order  to  achieve  the  optimum 
situation.  (Author's  abstract) 
W87-08547 

LEGAL  AND  ADMINISTRATIVE  ASPECTS  OF 
THE  TREATMENT  AND  DISCHARGE  OF  IN- 
DUSTRIAL WASTEWATERS  IN  THE  MEDI- 
TERRANEAN, 

World  Health  Organization,  Athens  (Greece).  Co- 
ordinating Unit  for  the  Mediterranean  Action  Plan. 
For   primary  bibliographic   entry   see   Field   5G. 

W87-08559 

PLANNING  THE  DISPOSAL  OF  WASTE 
WATERS  FOR  SMALL  TOURIST  RESORTS  IN 
DALMATIA 

Split  Univ.  (Yugoslavia).  Faculty  of  Civil  Engi- 
neering Sciences. 
J.  Margeta. 

Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  9,  p  243-256,   1986.  3  fig,   1   tab,  7  ref. 

Descriptors:  'Wastewater  disposal,  'Water  quality 
control,  'Water  pollution  control,  'Coastal  waters, 
•Dalmatia,  Yugoslavia,  Wastewater,  Seasonal  vari- 
ation, Tourism,  Wastewater  pollution,  Wastewater 
management,  Water  quality,  Economic  aspects, 
Wastewater  treatment. 

Small  tourist  resorts  in  Dalmatia  have  some  specif- 
ic problems  concerning  wastewater  disposal  with  a 
special  emphasis  on  the  significant  daily  and  yearly 
oscillations  of  wastewater  quantities.  On  the  other 
hand,  the  conditions  necessary  for  solving  these 
problems  in  Yugoslavia  are  not  very  favorable 
when  considering  either  the  financial  or  the  tech- 
nological aspect.  Taking  into  account  the  impor- 
tance of  the  sea  water  quality  along  the  coast  for 
the  economic  development  of  these  resorts  as  well 
as  the  difficulties  arising  when  solving  this  prob- 
lem, the  objective  was  to  find  the  optimal  solution. 
Some  alternatives  were  presented  as  well  as  the 
method  used  for  selection  of  the  optimal  solution. 
A  ranking  procedure  is  used  to  develop  the  alter- 
native solutions  and  describe  their  application.  The 
solution  used  most  frequently  for  the  disposal  of 
wastewater,  i.e.  the  'Treatment  plant-submarine 
discharge',  was  analyzed.  The  ranking  of  the  alter- 
native solutions  and  the  selection  of  the  optimal 
one  according  to  the  current  practices  in  Dalmatia 
were  presented.  (Author's  abstract) 
W87-08562 


WASTEWATER  DISPOSAL  IN  THE  RIJEKA 
REGION, 

Institute  for  Physical  Planning  and  the  Protection 

of  the  Environment,  Istarska  (Yugoslavia). 

M.  I.  Mastrovic,  and  G.  D.  Silovic. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  9,  p  77-84,  1986.  3  tab,  4  ref. 

Descriptors:  'Water  quality  control,  'Wastewater 
disposal,  'Wastewater,  'Coastal  waters,  Rijeka 
region,  Adriatic  Sea,  Pollutants,  Water  pollution 
effects,  Tourism,  Wastewater  treatment,  Municipal 
wastewater,  Industrial  wastewater. 

The  need  for  detailed  analysis  of  wastewaters  and 
their  impact  on  the  environment  in  physical  plans 
for  urban/tourist  coastal  areas  is  emphasized  as  a 
significant  contribution  to  environmentally  sound 
development,  especially  the  development  of  tour- 
ism in  these  areas.  An  analysis  of  this  kind,  pre- 
pared as  part  of  the  Regional  Physical  Plan  for  the 
Rijeka  Region  to  the  Year  2000,  is  described.  (The 
Rijeka  Region  is  a  major  part  of  the  Yugoslav 
Upper  Adriatic.)  The  existing  situation  regarding 
sewerage  systems,  sewage  treatment  methods  and 
disposal  methods  of  the  communes  of  the  Region  is 
presented.  The  quantities  of  wastewaters  generated 
by  the  residential  and  tourist  populations  and  by 
industry  are  given  (by  sub-regions)  as  calculated  in 
1981  and  as  estimated  for  the  year  2000.  A  survey 
was  made  of  the  impact  of  wastewater  on  receiv- 


PRINCIPLES  AND  CRITERIA  FOR  THE  PRO- 
TECTION OF  WATER  AGAINST  POLLUTION 
FROM  HOSPITALS  IN  THE  MEDITERRANE- 
AN COASTAL  REGION, 

Institute  of  Public  Health,  Zagreb  (Yugoslavia). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-08564 

FROM  COASTAL  WATER  POLLUTION  CON- 
TROL TO  THE  RECLAMATION  OF  SEWAGE, 

J.  C.  Degaetano,  and  H.  J.  Mallia. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  9,  p  279-292,  1986.  9  fig,  2  ref. 

Descriptors:  'Wastewater  disposal,  'Wastewater 
pollution,  'Coastal  waters,  'Wastewater  renova- 
tion, 'Water  reuse,  'Impaired  water  use,  Water 
pollution,  Wastewater,  Water  pollution  control, 
Seashores,  Outfall,  Submarine  outfall,  Mediterrane- 
an Sea. 

Following  Master  Plan  studies  by  the  World 
Health  Organization  and  other  consultant  sanitary 
engineers  on  waste  disposal,  the  Maltese  Govern- 
ment implemented  in  successive  stages  projects 
aimed  at  the  abatement  of  the  pollution  of  bays  and 
seaside  resorts  around  the  island,  culminating  in 
the  laying  of  a  submarine  outfall  to  discharge  ap- 


proximately 90%  of  the  sewage  produced  on  the 
island.  After  thus  cleaning  the  blue  coastal  waters, 
sewage  has  been  reclaimed  for  the  beneficial  use  by 
the  farming  community.  Three  projects  and  the 
related  environmental,  public  health,  social,  eco- 
nomic, and  agricultural  benefits  were  described. 
Malta  has  actively  participated  in  projects  and 
conventions  aimed  at  controlling  coastal  pollution 
from  land-based  sources  in  order  to  halt  the  dete- 
rioration of  the  Mediterranean  Sea.  (Wood-PTT) 
W87-08566 

5F.  Water  Treatment  and 
Quality  Alteration 

SUSCEPTIBILITY  OF  MEMBERS  OF  THE 
FAMILY  LEGIONELLACEAE  TO  THERMAL 
STRESS:  IMPLICATIONS  FOR  HEAT  ERADI- 
CATION  METHODS  IN  WATER  DISTRIBU- 
TION SYSTEMS, 

Veterans   Administration   Medical   Center,   Pitts- 
burgh, PA.  Special  Pathogens  Section. 
J.  E.  Stout,  M.  G.  Best,  and  V.  L.  Yu. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  52,  No.  2,  p  396-399,  August  1986. 
1  fig,  1  tab,  17  ref. 

Descriptors:  'Legionella,  'Thermal  stress,  'Water 
treatment,  'Water  conveyance,  'Sterilization, 
•Public  health,  'Temperature  effects,  Stress,  Bac- 
teria, Pathogenic  bacteria,  Hospitals. 

The  feasibility  of  heat  inactivation  as  an  eradica- 
tion method  applicable  to  all  members  of  the 
family  Legionellaceae  was  tested  using  75  isolates 
representing  19  members  of  the  family.  The  ranges 
of  death  times  at  60,  70,  and  80  C  were  1.3-10.6, 
0.7-2.6,  and  0.3-0.7  min,  respectively.  It  is  conclud- 
ed that  heat  eradication  should  be  effective  against 
all  members  of  the  Legionellaceae.  The  heat  resist- 
ance of  Legionella  pneumophila  serogroup  1,  the 
most  common  pathogen  in  the  family,  was  assessed 
in  greater  detail,  using  conditions  found  in  hospital 
water  systems.  The  thermal  stabilities  of  two  envi- 
ronmental strains  of  this  serogroup  were  found  to 
be  virtually  unaffected  when  heat  resistance  was 
determined  in  broth,  water,  or  water  containing 
particulates.  (Author's  abstract) 
W87-07600 


EVALUATION  OF  A  TANGENTIAL-FLOW 
MULTIPLE-FILTER  TECHNIQUE  FOR  DE- 
TECTION OF  GIARDIA  LAMBLIA  CYSTS  IN 
WATER, 

British   Columbia   Univ.,    Vancouver.    Provincial 

Labs. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-07601 

SURFACE  WATER  TREATMENT  FOR  COM- 
MUNITIES IN  DEVELOPING  COUNTRIES, 

North  Carolina  Univ.  at  Chapel  Hill.   Dept.  of 

Environmental  Sciences  and  Engineering. 

C.  R.  Schulz,  and  D.  A.  Okun. 

John  Wiley  and  Sons,  New  York,  New  York.  1984. 

299  p. 

Descriptors:  'Water  treatment,  'Surface  water, 
•Developing  countries,  Pretreatment,  Chemical 
treatment,  Hydraulic  machinery,  Settling  basins, 
Filtration,  Sand  filters,  Water  treatment  facilities. 

Engineers  educated  in  the  industrialized  world  are 
taught  to  use  technologies  that  are  characterized  as 
'capital-intensive'.  Their  texts  and  references  focus 
on  the  latest  'high'  technology,  which  is  marketed 
locally  and  supported  with  maintenance  services 
and  stocks  of  spare  parts.  In  developing  countries, 
these  maintenance  services  and  spare  parts  are 
often  difficult  or  impossible  to  obtain.  When  per- 
sonnel do  become  trained  to  provide  maintenance 
services,  their  knowledge  and  skills  are  increased 
to  a  point  where  the  private  sector,  or  other 
higher-paying  jobs,  entice  them  away.  Engineers 
educated  in  the  industrialized  countries,  further- 
more, are  not  familiar  with  technologies  that  mini- 
mize the  need  for  support  facilities  and  highly 
skilled  technicians.  Some  of  these  technologies  are 
identified  in  this  text.  Information  concerning  then 
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Water  Treatment  and  Quality  Alteration — Group  5F 


:rformance  is  provided  where  available.  The  fol- 
wing  technologies  are  judged  to  be  of  merit  in 
insidenng  options  for  surface  water  treatment  in 
immunities  in  developing  countries.  Planners, 
anagers.  and  engineers  would  do  well  to  see  that 
ese  technologies  are  among  those  that  are  evalu- 
ed  before  selection  of  design  approaches:  (1) 
etreatment,  which  refers  to  the  'roughing'  treat- 
ent  processes  such  as  plain  sedimentation,  stor- 
;e,  and  roughing  filtration,  which  are  designed  to 
move  the  larger-sized  and  settleable  material 
fore  the  water  reaches  the  initial  treatment  units; 
)  chemicals,  commonly  necessary  in  water  treat- 
ent  include  a  coagulant,  disinfectants,  and  some- 
tng  for  pH  control;  (3)  chemical  feeders;  (4) 
draulic  rapid  mixers,  units  which  are  located  at 
e  beginning  of  the  plant  and  are  designed  to 
nerate  intense  turbulence  in  the  incoming  raw 
iter;  (5)  hydraulic  flocculators,  which  follows 
rectly  after  the  rapid  mix  process  and  provides 
ntle  and  continuous  agitation,  during  which  sus- 
nded  particles  in  the  water  coalesce  into  larger 
>sses  so  that  they  may  be  removed  from  the 
iter  in  subsequent  treatment  processes;  (6)  hori- 
ntal-flow  settling  basins,  the  sedimentation  proc- 
>  is  responsible  for  the  settling  and  removal  of 
spended  material  from  water;  (7)  rapid  filters;  (8) 
>w  sand  filters;  and  (9)  modular  water  treatment 
uits.  (Lantz-PTT) 
87-07655 


ODEL-BASED  DESIGN  OF  WATER  DISTRI- 
JTION  AND  SEWAGE  SYSTEMS, 

ian  Inst,  of  Tech.,  Bangkok  (Thailand). 
W.  Orth. 

hn  Wiley  and  Sons,  New  York,  New  York.  1986. 
lp. 

scriptors:  'Hydraulic  design,  *Water  distribu- 
n,  'Water  transport,  'Sewers,  Sewer  systems, 
lodel  studies,  'Design  standards,  Cost  analysis, 
rdraulic  properties,  Economic  aspects,  Mathe- 
itical  studies. 

my  optimization  models  for  the  design  of  water 
tribution  and  sewage  systems  have  been  devel- 
ed  during  the  last  two  decades.  They  provide 
ective  support  for  the  designer  in  achieving  both 
technically  improved  design  as  well  as  lower 
ostruction  and  operation  cost.  It  is  the  objective 
this  book  to  make  these  techniques  more  accessi- 
!  through  a  systematic  introduction  to  this  rela- 
ely  new  field.  The  first  part  of  the  book  deals 
th  fundamentals  of  design  models.  Hydraulic 
i  economic  fundamentals  are  reviewed  only 
efly.  The  main  objective  of  the  review  is  to 
irify  on  which  fundamentals  such  models  are 
ied  and  to  discuss  some  interdependencies  be- 
een  these  fundamentals  and  design  models.  The 
new  also  contains  some  suggestions  for  practical 
plication.  The  second  part  of  the  book  deals 
th  individual  design  models.  Given  the  number 
models  or  proposals  currently  available  any 
ection  is  necessarily  somewhat  arbitrary.  As  a 
ideline  for  the  selection  of  models,  priority  is 
'en  to  models  which  are  easy  to  implement  and 
lich  enhance  the  understanding  of  the  way 
sign  models  should  be  applied.  Particular  em- 
asis  is  placed  on  the  use  of  design  models,  not  as 
slack  box  but  as  a  tool  which  can  be  flexibly 
justed  to  the  needs  of  an  individual  design  prob- 
a.  (Lantz-PTT) 
87-07656 


IOUNDWATER  TREATMENT  TECHNOLO- 

iTOX,  Inc.,  Dayton,  OH. 

f  primary   bibliographic   entry   see   Field    5G. 

57-07701 


IBAN   WATER   INFRASTRUCTURE:   PLAN- 
NG,  MANAGEMENT,   AND   OPERATIONS, 

ilorado  State  Univ.,  Fort  Collins. 

r  primary   bibliographic   entry   see   Field   5D. 

B7-07703 


\TER  QUALITY  IN   DISTRIBUTION  NET- 
ORKS, 

wringsinstituut  voor  Waterleidingartikelen,  Rijs- 


wijk  (Netherlands). 

A.  D.  Hulsmann,  F.  A.  M.  Hettinga,  and  G.  H. 

Ekkers. 

Aqua  AQUAAA,  No.  6,  p  312-317,  1986.  6  fig,  3 

ref. 

Descriptors:  'Water  quality,  'Water  distribution, 
'Water  quality  management,  'Maintenence, 
'Water  treatment  facilities,  Cleaning,  Networks, 
Distribution. 

In  order  to  maintain  the  quality  of  drinking  water 
it  is  essential  to  have  a  complete  understanding  of 
underlying  causes  of  its  deterioration.  This  is  espe- 
cially important  where  cast-iron  pipelines  are  used, 
as  in  the  Netherlands,  for  example,  to  transport 
drinking  water.  A  systematic  approach  is  necessary 
to  discover  the  cause  of  water  quality  problems. 
The  Netherlands  Waterworks'  Testing  and  Re- 
search Institute  uses  a  varity  of  methods  to  deter- 
mine the  quality  of  water  in  the  distribution 
system.  The  choice  of  methods  depend  upon  the 
nature  of  consumers'  complaints.  The  Institute  em- 
ploys an  apparatus  which  can  be  connected  to  any 
pipeline  and  monitors  oxygen,  temperature,  turbid- 
ity, hydrogen  ion  concentration,  redox  potential, 
conductivity  and  pressure.  The  results  are  interper- 
ated  by  computer.  Also,  water  samples  to  deter- 
mine parameters  which  can  not  be  monitored  con- 
tinuously, such  as,  manganese  and  iron  content  and 
bacterial  counts.  Depending  upon  the  problem  ad- 
ditional measurements  such  as,  animal  life,  calcium 
carry  over,  modified  fouling  index  and  pipe  sam- 
ples, are  taken.  PVC  pipes  are  better  than  cast-iron 
pipes.  In  PVC  pipes  the  oxygen  levels  are  much 
higher  and  turbidity  levies  are  lower  than  those  in 
cast-iron  pipes.  Rehabilitation  of  old  cast-iron  pipes 
in  the  Netherlands  includes  complete  replacement 
to  flushing.  The  flushing  procedure  is  not  very 
effective.  Other  methods  of  rehabilitation  consist 
of  air-scouring,  swabbing  with  foam  pigs,  high 
pressure  jet,  cement-mortor  lining,  relining  with  a 
new  pipe  line.  In  order  to  decide  on  the  proper  and 
cost  effective  method  collection  and  consideration 
of  all  the  necessary  information  is  advisable.  (Ray- 
PTT) 
W87-07784 


APPLICATION  OF  BIOINDICATION  FOR  SCI- 
ENTIFIC RESEARCH  OF  WATER  DISINFEC- 
TION, 

Akademia  Medyczna,  Warsaw  (Poland). 

J.  Sobotka. 

Aqua  AQUAAA,  No.  6,  p  318-320,  1986.  2  fig,  3 

tab,  4  ref. 

Descriptors:  'Water  treatment,  'Disinfection, 
'Water  distribution,  'Bioindicators,  'Ultraviolet 
radiation,  'Chlorination,  Survival,  Enchytraeus. 

Enchytraeus  albidus  organisms  survive  for  a  long- 
time in  a  water  environment,  have  simple  structure 
and  are  easy  to  grow.  This  organism  was  needed  to 
follow  the  effect  of  ultraviolet  radiation  of  chlorin- 
ation in  water  distribution  studies.  It  was  observed 
that  an  irradiation  dose  of  7100  Ws/sq  m  of  254  nm 
wave  length  lowers  the  chlorine  requirement  by 
half  for  50  percent  reduction  of  the  test  organism. 
(Ray-PTT) 
W87-07785 


PURIFICATION  OF  POLLUTED  SOURCE 
WATER  WITH  MICROFLOCCULATION/ 
DIRECT  FILTRATION  -  BIOLOGICAL  ACTI- 
VATED CARBON  PROCESS, 

Harbin  Civil  Engineering  Inst.  (China).  Water  Pol- 
lution Control  Lab. 

B.  Z.  Wang,  J.  L.  Fu,  G.  M.  Shi,  D.  Z.  Wang,  and 
X.  H.  Liu. 

Aqua  AQUAAA,  No.  6,  p  321-326,  1986.  14  fig,  3 
tab,  9  ref. 

Descriptors:  'Water  treatment,  'Water  purifica- 
tion, 'Direct  filtration,  'Microflocculation,  'Bio- 
logical activated  carbon  process,  Turbidity,  Color, 
Ions,  Metals,  Pollutants,  Pilot  plants. 

Trial  runs  utilising  a  small  (500  cu  m  per  day) 
water  treatment  plant,  designed  by  the  authors, 
showed  that  microflocculation/  direct  filtration 
followed  by  biological  activated  carbon  treatment 


is  very  effective  in  removing  various  pollutants. 
Under  normal  operating  conditions  the  following 
removal  efficiencies  (mean  values)  were  obtained: 
turbidity,  97.8%;  color,  67.5%;  phenol,  >  80%; 
cyanide,  >  65%;  fluoride,  90.1%;  DBS,  97.5%; 
NH3-N,  82.8%;  N02(-)-N,  86.7%;  N03(-)-N, 
8.5%;  Fe,  90%;  Mn,  80%;  and  Cu,  92.5%.  Mecha- 
nism of  the  removal  of  the  pollutants  were  also 
discussed.  (Ray-PTT) 
W87-07786 


PATHOLOGY     LINKED     TO     WATER     USE 
(PATHOLOGIE  LIEE  A  L'SUSAGE  DE  L'EAU), 

Lille-2  Univ.  (France). 

For  primary  bibliographic  entry  see  Field  5C. 

W87-07787 


TOXICOGENETIC  EFFECTS  LINKED  TO  THE 
CHLORINATION  OF  DRINKING  WATER 
(EFFETS  TOXICOGENETIQUES  LIES  A  LA 
CHLORATION  DES  EAUX  ALIMENTAIRES), 

Liege  Univ.  (Belgium).  Inst,  de  Pathologic 
For  primary  bibliographic  entry  see  Field  5B. 

W87-07788 


BACTERIOLOGICAL  CONTROL  OF  DISTRIB- 
UTED WATER  (  LE  CONTROLE  BACTERIO- 
LOGIQUE  DES  EAUX  DE  DISTRIBUTION), 

R.  Germonpre. 

Aqua  AQUAAA,  No.  6,  p  337-343,  1986.  5  fig,  10 

tab,  8  ref. 

Descriptors:  'Pollutant  identification,  'Water  qual- 
ity, 'Bacteriological  control,  'Water  distribution, 
'Sulfur  reducing  bacteria,  Feces,  Bacteria,  Coli- 
forms,  Bioindicators,  Pathogens,  Diseases,  Pollut- 
ants. 

Bacterial  control  of  distributed  water  is  essentially 
based  on  the  study  of  indicative  organisms  such  as 
E.  coli,  Streptococcus  and  Clostridium  in  fecal 
pollution.  This  method  is  found  to  be  superior  to 
the  use  of  pathogenic  organisms  in  water,  especial- 
ly since  the  infections  transmitted  by  water  also 
have  fecal  origin.  E.  coli  and  Streptococcus  detect 
the  presence  or  absence  of  pollutants  by  reducing 
TTC,  triphenyl  tetrazolium  chloride  or  after  incu- 
bation producing  characteristically  colored  colo- 
nies. The  presence  of  Streptococcus  is  an  inferior 
method  of  pollution  detection  than  that  of  E.  coli. 
But  since  the  former  is  more  resistant,  it  renders 
the  control  technique  more  efficient  and  certain. 
The  Clostridia  are  sulfite  reducers  and  are  very 
resistant  to  chlorine  at  levels  normally  used  in 
water  disinfections.  Their  presence  can  be  detected 
based  on  the  blackening  of  the  medium  around  the 
developing  colonies  due  to  the  formation  of  sulfur. 
Bacterial  analysis  can  also  be  achieved  by  counting 
the  number  of  common  germs  in  a  petri  culture 
when  a  water  sample  is  incorporated  into  the 
medium.  This  technique  should  be  qualified  with 
other  tests  for  most  accurate  results.  (Ray-PTT) 
W87-07789 


TECHNIQUES  FOR  THE  ELIMINATION  OF 
VIRAL  PARTICLES  (TECHNIQUES  D'  ELIMI- 
NATION DES  PARTICULES  VIRALES), 

Centre  de  Recherche  Lyonnaise  des  Eaux  -  Degre- 

mont,  Le  Pecq  (France). 

M.  Rizet,  N.  Dumoutier,  and  D.  Bellachen. 

Aqua  AQUAAA,  No.  6,  p  343-349,  1986.  5  fig,  8 

tab,  17  ref. 

Descriptors:  'Disinfection,  'Drinking  water,  'Co- 
agulation, 'Decantation,  'Virus  removal,  'Water 
treatment,  Survial,  Filtration. 

Of  the  several  sequential  steps  used  in  the  removal 
of  virues  from  drinking  water  sources  are:  prech- 
lorination, coagulation,  decantation,  filtration  and 
final  disinfection.  The  coagulation/decantation  and 
final  disinfection  steps  are  considered  to  be  the 
most  decisive  ones.  Although  some  disinfectants 
were  found  to  be  superior  to  others  in  treating  the 
same  virus  mainly  because  of  their  optimal  hydro- 
gen ion  concentration  values,  their  effectiveness 
remains  a  function  of  the  concentration  level  in 
water.  The  longevity  of  numerous  viruses  in  water 
has  received  much  attention,  notably  in  the  inacti- 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5F— Water  Treatment  and  Quality  Alteration 
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vation  of  the  outflow  of  filtering  stations.  Even  so, 
many  viruses  such  as  Poliovirus  or  Echovlrus  sur- 
vive in  subteranean  waters.  These  measures  reveal 
the  intrusion  of  viruses  over  the  course  of  years  by 
infiltration  of  contaminated  waters.  (Ray-PTT) 
W87-07790 


CONTROL  OF  THE  WATER  QUALITY  OF  SPA 

(LE  CONTROL  DE  LA  QUALITE  DES  EAUX 

DE  SPA.) 

For  primary  bibliographic  entry  see  Field  5G. 

W87-07791 

PURIFICATION  OF  POLLUTED  SOURCE 
WATER  WITH  OZONATION  AND  BIOLOGI- 
CAL ACTIVATED  CARBON, 

Harbin  Civil  Engineering  Inst.  (China).  Water  Pol- 
lution Control  Lab. 
B.  Z.  Wang,  J.  Z.  Tian,  and  J.  Yin. 
Aqua  AQUAAA,  No.  6,  p  351-357,  1986.  17  fig,  1 
tab,  17  ref. 

Descriptors:  'Water  treatment,  •Comparison  stud- 
ies, *Water  purification,  'Filtration,  •Ozonation, 
•Biological  activated  carbon  process,  Adsorption, 
China,  Turbidity,  Color,  Odors,  Metals,  Ions. 

In  order  to  find  an  effective  process  for  purifying 
polluted  source  water  in  Harbin  City,  various 
processes  consisting  of  ozonation,  sand  filtration, 
and/or  GAC  filtration  and  adsorption,  i.e.  ozona- 
tion (process  '03'),  ozonation-  sand  filtration  ( 
process  '03  +  SF'),  ozonation-biological  activated 
carbon  (process  '03  +  BAC'),  ozonation-sand  filtra- 
tion-biological activated  carbon  (  process 
'03  +  SF  +  BAC')  and  biological  activated  carbon  ( 
process  'BAC')  were  tested  in  a  pilot  plant  of  8  cu 
m  per  day  capacity.  In  addition,  a  small  plant  of 
500  liter  per  day  capacity  was  used  to  conduct 
comparative  studies  between  two  processes  'BAC 
and  '03  +  BAC  as  well  as  two  types  of  carbon. 
The  results  have  shown  that,  of  the  processes 
tested,  both  the  processes  '03  +  BAC  and 
'03  +  SF  +  BAC  are  most  effective  in  removing 
various  pollutants,  including  turbidity,  color,  odor, 
iron,  manganese,  organic  substances  measured  by 
COD,  BOD  and  chromatograms,  ammonium,  ni- 
trite and  nitrate.  Specific  efficiencies  and  mecha- 
nisms for  removing  such  pollutants  are  described 
and  discussed  in  detail.  Based  on  results  of  the 
study,  two  treatment  flowsheets  were  put  forward 
for  purifying  polluted  surface  source  water  and 
polluted  ground  water,  respectively.  (Author's  ab- 
stract) 
W87-07792 


PUMP  INSTALLER  DOES  RESEARCH  TO 
'ZAP'  IRON  BACTERIA, 

S.  Hurlburt. 

Water  Well  Journal  WWJOA9,  Vol.  41,  No.  2,  p 

33-36,  February  1987. 

Descriptors:  *Pollutant  identification,  *Water 
treatment,  Mron  bacteria,  •Gamma  radiation, 
•Cobalt  radioisotopes,  *Wells,  Sediments,  Corro- 
sion, Bacteria,  Research. 

Iron  related  bacteria  causes  extensive  build-up  of 
sediments  in  wells  requiring  frequent  cleaning. 
Contrary  to  popular  belief  iron  related  bacteria  is 
not  confined  to  south  eastern  United  States  only 
but  is  found  in  almost  every  state.  It  can  also  grow 
in  cold  and  oxygen  deficient  waters.  Occasionally 
a  driller  inadvertently  contaminate  wells  by  using 
improperly  treated  drill-water.  A  driller  proposes 
to  use  gamma  radiation  from  cobalt  radioisotopes 
to  destroy  the  iron  bacteria  and  has  recently  been 
awarded  an  EPA  research  grant  to  demonstrate 
the  feasibility  of  this  idea.  He  is  also  working  with 
others  to  control  and  use  bacteria  as  a  tool  for 
degradation  of  organic  spills.  Besides  research  and 
operating  the  family  business  he  is  very  much 
involved  in  enlightening  the  scientific  community 
and  public  about  the  specifics  of  iron  bacteria. 
Since  a  combination  of  pressurized  acidification 
and  chlorination  keeps  the  wells  free  from  plug- 
ging by  iron  bacteria  and  in  the  absence  of  any 
other  presently  available  technology  capable  of 
controlling  these  bacteria,  he  suggests  that  acidifi- 
cation/chlorination   procedure  should  be  contin- 


ued. He  recommends  that  although  trouble-free, 
maximized  water  production  in  the  well  is  the 
primary  goal,  research  should  encompass  ground- 
water as  a  total  concept.  (Ray-PTT) 
W87-07795 


REVIEW      OF      CHEMICAL      TREATMENT 

STRATEGIES     FOR     IRON     BACTERIA     IN 

WELLS, 

G.  Hackett. 

Water  Well  Journal  WWJOA9,  Vol.  41,  No.  2,  p 

37-42,  February  1987.  4  fig,  1  tab,  15  ref. 

Descriptors:  'Water  treatment,  'Iron  bacteria, 
•Chemical  treatment,  •Reviews,  *Wells,  Corro- 
sion, Bacteria,  Fouling. 

Chemical  treatment  to  rehabilitate  wells  affected 
by  iron  bacteria  consists  of  several  successive 
steps.  For  example,  addition  of  phosphates  with  a 
disinfectant,  followed  by  acid,  followed  by  a  disin- 
fectant. In  many  cases  the  effectiveness  of  the 
treatment  is  short  and  the  treatment  process  has  to 
be  repeated.  The  resistance  of  the  iron  bacteria  to 
such  chemical  treatments  is  due  to  the  unique 
nature  of  this  type  of  bacteria  itself.  Since  they  are 
capable  of  attaching  themselves  to  surfaces  they 
can  survive  in  low  nutrient  enviroments.  Also  they 
excrete  extracellular  polymers  which  are  predomi- 
nantly polysaccharides  not  only  to  protect  them 
from  attack  by  external  enviroment  but  also  to 
provide  much  needed  nutrients.  The  precipitation 
of  iron  hydroxide  as  a  result  of  the  activity  of  these 
bacteria  also  protects  them  from  chemical  attack. 
In  order  to  comb  the  defensive  arrangements  of 
these  bacteria  multiple  and  adequate  treatment 
steps  are  necessary.  For  example,  addition  of  sur- 
factants keep  the  iron  in  solution  and  disperses  the 
polymeric  material  to  enhance  disinfection  by 
chlorine  based  compounds  like  calcium  and  sodium 
hypochlorites.  It  should  be  noted,  however,  that 
these  treatments  do  not  prevent  the  recurrence  of 
the  problem  since  the  pathway  by  which  the  iron 
bacteria  entered  the  wells  may  still  exist.  In  that 
case  the  treatment  will  only  be  temporarily  suc- 
cessful. (Ray-PTT) 
W87-07796 


PATTERNS  OF  DENTAL  FLUOROSIS  IN  A 
EUROPEAN  COUNTRY  IN  RELATION  TO 
THE  FLUORIDE  CONCENTRATION  OF 
DRINKING  WATER, 

Aarhus  Tandlaegehojskole  (Denmark).   Dept.   of 
Dental  Pathology  and  Operative  Dentistry. 
M.  J.  Larsen,  E.  Kirkegaard,  and  S.  Poulsen. 
Journal  of  Dental  Research  JDREAF,  Vol.  66, 
No.  1,  p  10-12,  January  1987.  4  fig,  1  tab,  11  ref. 

Descriptors:  *Dentition,  *Drinking  water,  *Public 
health,  *Fluorides,  *Fluoridation,  Fluorosis,  Chil- 
dren, Europe. 

Variation  in  dental  fluorosis  within  a  dentition  has 
been  believed  to  be  caused  by  a  variety  of  biologi- 
cal factors  with  the  assumption  that  daily  fluoride 
intake  increases  proportionally  with  body  weight 
from  birth  throughout  the  period  of  tooth  forma- 
tion. A  recent  study  involving  the  use  of  fluoride 
tablets  has  suggested  that  the  level  of  fluorosis 
within  individual  types  of  teeth  is  related  to  the 
fluoride  intake  during  the  period  when  the  particu- 
lar teeth  were  formed.  The  objective  of  this  study 
was  to  describe  the  prevalence  and  severity  of 
dental  fluorosis  in  high-  and  low-fluoride  areas  in  a 
modern  European  country  in  relation  to  the  age 
during  which  individual  tooth  types  were  formed. 
Dental  fluorosis  among  456  14  to  16  year-old 
schoolchildren  in  Denmark  who  had  resided  con- 
tinuously since  birth  in  their  respective  study  areas 
was  recorded  using  the  Thylstrup  and  Fejerskov 
classification  system.  The  children  fell  into  four 
groups  according  to  fluoride  concentration  of  their 
drinking  water:  (1)  less  than  or  equal  to  0.1  ppm; 
(2)  0.3-0.5  ppm;  (3)  0.5-1.25  ppm;  and  (4)  1.26-2.0 
ppm.  It  was  found  that  the  later  in  childhood  the 
tooth  was  formed,  the  higher  was  the  prevalence 
of  dental  fluorosis.  The  fluoride  concentration  in 
the  drinking  water  affected  the  prevalence  of 
dental  fluorosis  in  all  teeth  except  the  lower  inci- 
sors, which  are  formed  very  early  in  life.  Apart 
from  these  teeth,   the  proportionate   increase  of 


dental  fluorosis  with  increasing  water  fluoride  con- 
centration was  almost  the  same  for  all  tooth  type*. 
However,  the  actual  amount  of  increase  in  the 
prevalence  and  degree  of  fluorosis  was  greatest 
among  those  teeth  that  formed  later  during  child- 
hood. The  observed  fluorosis  is  presumed  to  result 
from  and  reflect  the  drinking  water  habits  in  the 
population  as  well  as  the  patterns  of  use  of  fluoride 

rophylactics.  (McFarlane-PTT) 

'87-07805 
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FLUORIDE  SUPPLEMENTS, 

Wayne  State  Univ.,  Detroit,  MI.  Dept.  of  Pediat- 
rics. 

F.  J.  Margolis,  B.  K.  Chesney,  and  M.  A.  Schork. 
American  Journal  of  Diseases  in  Children,  Vol. 
141,  No.  1,  p  72-76,  January  1987.  8  tab,  8  ref. 

Descriptors:    *Fluoridation,    *Fluorides,    'Water 
Treatment,  'Public  health,  'Dental  caries. 

The  results  of  a  1981  survey  of  randomly  selected 
primary  care  physicians  with  pediatric  patients 
were  compared  with  the  results  of  a  similar  survey 
conducted  in  1978.  In  general,  the  1981  respond- 
ents were  more  knowledgeable  on  the  subject  of 
fluoride  and  dental  caries,  had  more  positive  atti- 
tudes about  the  effectiveness  of  fluoride  supple- 
mentation, were  more  likely  to  prescribe  fluoride 
supplements,  and  more  closely  followed  the  cur- 
rent guidelines  for  appropriate  use  of  fluoride  sup- 
plements. An  intensive,  multifaceted  educational 
program  on  fluoride  and  childhood  dental  caries 
sponsored  by  the  Wayne  State  University  School 
of  Medicine,  Detroit,  which  started  shortly  after 
the  first  survey,  may  have  contributed  to  these 
changes.  (Authors'  abstract) 
W87-07823 


MAINTENANCE  PAINTING  PROGRAM 
OPENS  TAP  TO  CONVENIENCE, 

J.  Domazet. 

Water  Engineering  and  Management  WENMD2, 

Vol.  134,  No.  1,  p  34-35,  January  1987. 

Descriptors:  'Water  treatment  facilities,  'Mainte- 
nance, 'Maintenance  costs,  Operating  costs,  Oper- 
ating policies,  Management  planning. 

By  having  one  maintenance  painting  company 
handle  most  of  its  painting  needs,  the  Fairfax 
County  Water  Authority  in  Virginia  has  realized  a 
new  level  of  operational  convenience.  Painting  is 
an  essential  maintenance  function  because  steel 
water  treatment  facilities  are  attacked  by  such  cor- 
rosive compounds  as  chlorine  vapors,  fluoride, 
caustic  soda  and  lime  used  in  the  process,  as  well 
as  water  itself.  If  propoerly  maintained,  such  facili- 
ties will  last  50  years  or  more.  The  Authority  is 
using  a  long-term  (10  yr)  price-guaranteed  contract 
for  corrosion  protection.  The  service  company  as- 
sumes responsibility  for  painting  the  facility  at  an 
agreed-upon  level  of  protection  for  a  predeter- 
mined fee.  The  fixed  fee  allows  the  Authority  to 
budget  this  operation  for  an  extended  period  of 
time.  There  is  a  very  narrow  window  for  painting. 
The  maximum  demand  of  summer  means  all  facili- 
ties must  be  available  for  production.  Winter  tem- 
peratures are  too  low  for  painting.  All  painting 
must  be  done  in  spring  and  fall  but  completed  on 
schedule  to  maintain  service  to  water  customers. 
Painting  procedures  called  for  a  near  white  metal 
blast,  cleansing  of  all  dust  and  grit,  a  high-build 
epoxy  primer  coat  free  of  microscopic  pinholes, 
and  washings  between  application  of  intermediate 
and  top  coats.  Application  is  both  an  art  and  a 
science.  (McFarlane-PTT) 
W87-07831 

IODINATION  OF  NUTRIENTS  IN  THE  PRES- 
ENCE OF  CHLORINE  BASED  DISINFECT- 
ANTS USED  IN  DRINKING  WATER  TREAT- 
MENT- 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 

J.  P.  Bercz,  and  R.  Bawa. 

Toxicology  Letters  TOLED5,  Vol.  34,  No.  2/3,  p 

141-147,  December  1986.  1  fig,  3  tab,  5  ref. 

Descriptors:  'Iodination,  'Water  treatment, 
•Chlorination,  •Chlorine,  *Residual  chlorine,  Ha- 


140 


mwTrxA 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-FIdd  5 
Water  Treatment  and  Quality  Alteration— Group  5F 


>gens,  Chemical  treatment,  Public  health,  Disin- 
sctlon. 

1  vivo  toxicology  studies  with  chlorine  dioxide 
302)  have  provided  evidence  that  disinfectants 
luse  covalent  immobilization  of  iodide  in  the  gas- 
ointestinal  tract  of  rats  and  inhibit  thyroxine  syn- 
lesis  in  monkeys.  This  study  examined  the  redox 
iteraction  between  iodide  and  nutritional  bioche- 
icals  and  complex  nutrients  in  the  presence  of 
jinfectants.  Under  conditions  simulating  the  gas- 
ointestinal  tract  chlorine  dioxide,  HOC1,  and 
H2C1  caused  covalent  organification  of  iodide  to 
itrient  biochemicals.  The  extent  of  binding 
emed  to  be  proportional  to  the  electromotive 
rce  and  stoichiometry  of  the  redox  couple  be- 
/een  iodide  and  the  oxidant.  Almost  half  of  71 
itrients  examined  were  found  to  bind  reactive 
dine.  Iodide  was  found  to  inhibit  the  quinoidal 
iromogen  formation  from  tyrosine  and  C102, 
monstrating  the  preferential  generation  of  reac- 
re  iodine  in  complex  organic  mixtures.  These 
idings  indicate  that  ingestion  of  residual  disin- 
:tants  via  drinking  water  may  pose  a  health  risk 
terms  of  in  vivo  generation  of  iodinated  organ- 
i.  Structure,  formation,  and  biological  activity  of 
tse  compounds  are  under  study.  (Authors'  ab- 
act) 
87-07834 


iMOVAL  OF  N-ALCOHOLS  FROM  AQUE- 
JS  STREAMS  USING  MICELLAR-EN- 
INCED  ULTRAFILTRATION, 

Jahoma  Univ.,  Norman.  Inst,  for  Applied  Sur- 
:tant  Research. 

L.  Gibbs,  J.  F.  Scamehorn,  and  S.  D.  Christian, 
jrnal  of  Membrane  Science  JMESDO,  Vol.  30, 
i.   1,  67-74,  January   1987.  6  fig,   10  ref.  DOE 
ntract  DE-AS05-84ER13175. 

scriptors:  'Ultrafiltration,  *Water  treatment, 
lcohols,  'Organic  solutes,  'Membrane  process- 
•Separation  techniques,  'Pollutants,  'Micellar- 
lanced  ultrafiltration.Surfactants,  Filtration,  Or- 
uc  compounds,  Aggregates,  Solutes,  Hexanol, 
ptanol,  Octanol. 

^liar-enhanced  ultrafiltration  (MEUF)  is  a 
mbrane  separation  process  which  may  be  used 
•emove  dissolved  organic  solutes  from  water.  In 
JUF,  surfactant  is  added  to  the  aqueous  stream 
I  forms  aggregates  called  micelles  into  which 

solute  stabilizes.  The  stream  is  then  forced 
Dugh  an  ultrafiltration  filter  with  pores  small 
ugh  to  reject  the  micelles  containing  the  solute. 
:  removal  of  n-hexanol,  n-heptanol,  and  n-octa- 
from  water  using  MEUF  was  studied.  Alcohol 
etions  varied  from  71%  to  98.8%  for  the  condi- 
is  studied,  demonstrating  the  feasibility  of  the 
hod.  Rejection  increased  with  increasing  hy- 
carbon  chain  length  of  the  alcohol  and  decreas- 

alcohol/surfactant  ratio.  The  alcohol  in  the 
neate  appears  to  be  in  equilibrium  with  the 
)hol  in  the  retentate,  the  total  concentration 
erence  being  caused  by  the  presence  of  micelles 
the  retentate  side.  Surfactant  rejections  were 
iter  than  98%  for  all  cases  studied.  Excellent 
es  were  also  observed.  (Author's  abstract) 
7-07858 


3SSFLOW  MEMBRANE  FILTRATION  EX- 
WS  ROLE  IN  WATER  TREATMENT, 

I  Gach. 

per   POWEAD,   Vol.    130,   No.    12,   p   65-70, 

«mber  1986.  6  fig,  1  tab. 

criptors:  'Water  treatment,  'Membrane  filters 
verse  osmosis,  'Ultrafiltration,  'Particulate 
ter,  'Filtration,  'Membrane  processes,  Per- 
wnce  evaluation,  Wastewater  treatment, 
as,  Filters,  Colloids,  Salts,  Technology,  Pow- 
ants,  Boiler  water,  Polymers,  Acidity,  Benefits. 

Bflow  membrane  filtration  differs  from  the 
nal-flow  process  in  that  the  influent  stream  is 
rated  into  two  streams,  the  permeate  and  con- 
rate.  This  approach  has  the  advantage  that  the 
ibrane  is  operated  in  a  continuously  self-clean- 
mode,  with  solutes  and  solids  swept  away  by 
concentrate  stream  running  parallel  to  the 
ibrane.  Features  of  the  system  are  reviewed. 


Topics  covered  include  membrane  characteristics 
and  selection  criteria,  the  role  of  pH,  ultrafiltra- 
tion-module  configurations,  reverse-osmosis  con- 
figurations, system  design  and  operation,  and  the 
combined  treatment  approach.  (Doria-PTT) 
W87-07924  ' 


RECENT  ADVANCES  IN  WATER  TREAT- 
MENT  PROCESSES, 

Montgomery  (James  M.),  Inc.,  Pasadena,  CA. 
S.  Kawamura. 

Public  Works  PUWOAH,  Vol.  1 18,  No.  1,  p  63-65, 
104,  106,  January  1987. 

Descriptors:  'Water  treatment,  'Reviews,  'Reser- 
voir operation,  'Coagulation,  'Flocculation,  'Set- 
tling tanks,  'Filters,  'Chemical  treatment,  Destra- 
tification,  Reservoirs,  Mixing,  Chemical  coagula- 
tion, Wastewater  treatment,  Water  quality  manage- 
ment, Filtration,  Sand  filters,  Ozone,  Ozonation, 
Polymers,  Desalination,  Sludge  disposal,  Distilla- 
tion, Membrane  processes,  Crystallization,  Cost- 
benefit  analysis. 

The  latest  advances  in  water  treatment  processes 
are  reviewed,  including  the  following:  (1)  artificial 
destratification  of  lakes  and  reservoirs,  which  has 
significantly  improved  water  quality  and  the  re- 
duction of  the  burden  on  water  treatment  plants; 
(2)  chemical  flash  mixing  to  ensure  homogeneous 
coagulation  with  completely  uniform  dispersion  of 
the  coagulant  throughout  the  water;  (3)  high- 
energy  flocculation  (velocity  gradient  of  100/sec), 
quite  effective  in  removing  organic  contaminants, 
haloform  precursors,  and  asbestiform  and  other 
inorganic  compounds  with  filtration;  (4)  high-rate 
settler  modules  (gravitation  settling  modules  with  a 
detention  time  of  6-30  minutes);  (5)  valveless  self- 
backwashing  filters;  (6)  high-rate  filters  (4-12  gpm/ 
?q  ft);  (?)  new  water  treatment  chemicals,  includ- 
ing ozone  and  synthetic  high  molecular  weight 
polymers;  and  (8)  miscellaneous  processes,  includ- 
ing desalting  techniques,  sludge  disposal  methods, 
and  high-gradient  magnetic  separation.  Superviso- 
ry and  control  techniques,  including  continuous 
monitoring  of  raw  and  finished  water  quality,  are 
also  described.  (Doria-PTT) 
W87-07926 


FORMALIZING  TREATMENT  PLANT  MAIN- 
TENANCE, 

Saint  Petersburg  Dept.  of  Public  Works,  FL. 
For  primary  bibliographic  entry  see  Field   5D 
W87-07937 


WATER   REGULATIONS   AND   THE   DIREC- 
TION OF  THE  EPA, 

Environmental   Protection   Agency,   Dallas,   TX 

Region  VI. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-08068 


ADSORPTION  AND  MICROBIOLOGICAL 
MECHANISMS  FOR  REMOVAL  OF  NATURAL 
ORGANICS  IN  GRANULAR  ACTIVATED 
CARBON  COLUMNS, 

California  Univ.,  Los  Angeles.  Office  of  Environ- 
mental Science  and  Engineering. 
W.  H.  Glaze,  C.-C.  Lin,  J.  C.  Crittenden,  and  R. 
Cotton. 

Ozone  Science  and  Engineering  OZSEDS,  Vol  8 
No.  4,  p  299-319,  1986.  11  fig,  2  tab,  29  ref.  EPA 
Grant  CR-806157,  NSF  Grant  CEE-7924589. 

Descriptors:  'Organic  compounds,  'Water  treat- 
ment, 'Activated  carbon,  'Surface  water,  'Biolog- 
ical treatment,  'Model  studies,  'Adsorption,  Preo- 
zonation,  Ozone,  Performance  evaluation,  Kinet- 
ics, Prediction. 

Performance  data  for  GAC  columns  treating  sur- 
face water  are  analyzed  to  determine  the  relative 
importance  of  physical  adsorption  and  biological 
activity,  with  and  without  preozonation.  Kinetic 
and  equilibrium  adsorption  parameters  for  the 
source  water  are  used  in  the  Homogeneous  Surface 
Diffusion  model  to  predict  GAC  performance  over 
83  weeks.  The  model  underestimates  removal  of 
TOC  for  ozonated  and  unozonated  streams  by 


46%  and  28%,  respectively,  which  is  attributed  to 
omission  of  biological  removal  in  the  model.  (Au- 
thor's abstract) 
W87-08071 


AUTOMATED  PROCEDURE  FOR  MONITOR- 
ING THE  EFFECTIVENESS  OF  OZONATION 
PROCESSES, 

Centre  de  Recherche  Lyonnaise  des  Eaux  -  Degre- 

mont,  Le  Pecq  (France). 

J.  P.  Duguet,  E.  Brodard,  M.  Roustan,  and  J. 

Mallevialle. 

Ozone  Science  and  Engineering  OZSEDS,  Vol.  8, 

No.  4,  p  321-338,    1986.    14  fig,  4  tab,    11   ref. 

Descriptors:  'Analytical  methods,  'Performance 
evaluation,  'Ozonation,  'Drinking  water,  'Water 
treatment,  Ozone,  Monitoring,  Spectral  analysis, 
Organic  matter,  Kinetics,  Seasonal  variation. 

Measurement  of  the  254  nm  absorption  of  organics 
was  chosen  for  monitoring  the  ozonation  processes 
used  to  remove  organic  matter  in  a  drinking  water 
because  of  its  ability  to  reflect  the  performance  of 
ozonation.  Ozone  flow  rate,  ozone  concentration 
in  the  gas  phase,  addition  of  H202,  and  seasonal 
variations  on  kinetics  of  the  reduction  of  UV  ab- 
sorption were  varied,  and  the  efficiency  of  ozona- 
tion was  determined.  (Author's  abstract) 
W87-08072 


ULTRAVIOLET-ENHANCED  OZONATION  OF 
ORGANIC  COMPOUNDS:  1,2-DICHLOR- 
OETHANE  AND  TRICHLOROETHYLENE  AS 
MODEL  SUBSTRATES, 

Harvard  Univ.,  Cambridge,  MA.  Div.  of  Applied 

Sciences. 

S.  J.  Masten,  and  J.  N.  Butler. 

Ozone  Science  and  Engineering  OZSEDS,  Vol  8 

No.  4,  p  339-353,  1986.  7  fig,  2  tab,  18  ref.  EPA 

Grant  EPA-R808209-01-0. 

Descriptors:  'Water  treatment,  'Ultraviolet  radi- 
ation, 'Organic  compounds,  'Ozonation,  'Chlorin- 
ated solvents,  'Model  studies,  Oxidation,  Hydro- 
gen peroxide,  Ozone. 

1,2-Dichloroethane  (DCE)  and  trichloroethylene 
(TCE)  were  used  as  model  compounds  to  study 
the  oxidation  of  organic  chemicals  by  ozone/ultra- 
violet radiation,  ozone,  and  hydrogen  peroxide/ 
ultraviolet  radiation.  It  was  found  that  ozone/ul- 
traviolet radiation  oxidized  both  1,2-dichloroeth- 
ane  and  trichloroethylene  in  batch  systems,  at  pH 
=  2  (phosphate  buffer).  At  ozone  concentrations 
in  the  1  to  5  mg/L  range,  the  reaction  was  first 
order  in  both  ozone  and  substrate.  At  pH  =  2  and 
initial  ozone  concentration  2.2-2.6  mg/L,  rate  con- 
stants k  sub  O  =  25  and  130  M/s  were  observed 
for  the  ozone/ultraviolet  radiation  oxidation  of 
DCE  and  TCE,  respectively.  The  rate  constants 
for  ozone  oxidation  of  DCE  and  TCE  without 
ultraviolet  radiation  were  4.3  and  47  M/s,  respec- 
tively. The  higher  rate  of  TCE  oxidation  implies 
that  direct  reaction  occurs  with  the  double  bond. 
Finite  reaction  rate  of  DCE  with  ozone,  and  sub- 
stantial increases  in  rate  at  higher  pH  imply  the 
participation  of  hydroxyl  radicals  in  the  oxidation 
of  both  compounds.  For  example,  at  pH  =  7, 
initial  ozone  concentration  of  2.3  mg/L,  the  k  sub 
O  for  TCE  oxidation  by  ozone/ultraviolet  radi- 
ation is  approximately  500  M/s,  almost  too  fast  to 
measure  in  a  batch  system.  The  rate  also  is  in- 
creased by  increased  ultraviolet  radiation  intensity, 
and  by  the  presence  of  hydrogen  peroxide,  which 
acts  as  a  catalyst.  (Author's  abstract) 
W87-08073 


INFLUENCE  OF  OZONATION  ON  THE  GAC 
ADSORBABILITY  OF  ORGANIC  SUB- 
STANCES IN  ACTIVATED  SLUDGE  EFFLU- 
ENT, 

Pretoria  Univ.  (South  Africa).  Dept.  of  Chemical 
Engineering. 
J.  van  Leeuwen. 

Ozone  Science  and  Engineering  OZSEDS,  Vol.  8, 
No.  4,  p  355-365,  1986.  4  fig,  5  tab,  1 1  ref. 

Descriptors:  'Wastewater  renovation,  'Water 
reuse,  'Water  treatment,  'Ozonation,  'Activated 
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carbon,  *Adsorption,  "Organic  compounds,  'Acti- 
vated sludge,  'Effluents,  Performance  evaluation, 
Ozone,  Carbon,  Biodegradation,  Desorption,  Sub- 
strates. 

The  effect  of  preozonation  on  activated  sludge 
effluent  before  activated  carbon  treatment  was 
evaluated  in  terms  of  its  effect  on  the  adsorption 
process.  It  was  found  that  the  total  removal  of 
organic  substances  by  the  combined  action  of 
ozone  and  activated  carbon  was  superior  than  by 
either  ozone  or  activated  carbon  separately.  Al- 
though ozonation  leads  to  a  decrease  in  the  adsor- 
bability  of  organic  substances,  the  overall  removal 
of  organic  substances  is  not  impaired  except  during 
the  early  stages  of  operation  before  an  effective 
biogrowth  is  established.  Preozonation  extends  the 
operational  life  of  activated  carbon.  This  is  ex- 
plained, in  part,  by  improved  desorption  and  bio- 
degradation of  the  adsorbate.  (Author's  abstract) 
W87-08074 

DEVELOPMENT  OF  VILLAGE  WATER 
SUPPLY  AND  SANITATION  IN  SIERRA 
LEONE, 

Newcastle  and  Gateshead  Water  Co.,  Newcastle- 
upon-Tyne  (England). 
H.  D.  M.  Speed. 

Journal  of  the  Institution  of  Water  Engineers  and 
Scientists  JIWSDI,  Vol.  41,  No.  1,  p  15-30,  Febru- 
ary 1987.  10  fig. 

Descriptors:  *Water  supply  development,  'Devel- 
oping countries,  'Sanitation,  'Sierra  Leone, 
'Drinking  water,  Public  health. 

The  United  Nations  Water  and  Sanitation  Decade, 
now  at  its  mid  point,  has  not  attained  the  'house- 
hold word'  status  for  which  its  sponsors  might 
have  hoped.  However,  after  early  disappointment 
there  is  evidence  that  real  progress  has  been  made 
in  the  provision  of  water  supplies  to  under-devel- 
oped   countries,    and    whilst   some    1850   million 
people,  about  two-thirds  of  the  world's  population, 
lacked  access  to  safe  drinking  water  at  the  start  of 
the  decade  in  1981,  some  300  million  have  benefit- 
ed since.  It  will  take  many  decades  to  provide  all 
the  world's  people  with  safe  water  and  sanitation 
but  without  the  stimulus  of  the  UN  Decade  the 
timescale    would    have    been    immeasurably    ex- 
tended. The  formation  of  Water  Aid  as  a  direct 
answer  to  the  challenge  of  the  Decade  has  re- 
vealed a  most  remarkable  capacity  for  caring  and 
giving  within  the  water  industry  and  its  consumers, 
greatly  reassuring  in  a  world  so  often  branded  as 
selfish   and  cynical.   This  account  of  one  small 
corner   of  Water   Aid's   field    personnel,    living, 
working  and  journeying  in  taxing  and  often  frus- 
trating conditions.  Being  unable  to  respond  to  the 
real  anguish  of  many  of  the  communities  visited 
can  be  a  harsh  and  deeply  wounding  experience 
and  one  which  most  certainly  is  never  forgotten. 
Having  to  say  no  to  a  community  for  whom  the 
arrival  of  the  Water  Aid  Vehicle  is  greeted  as  an 
answer  to  long  prayers  is  very  hard.  By  contrast, 
the   joy    brought    by    a    successfully    completed 
scheme  is  reward  of  a  very  high  order.  These 
successes,  however  small,  mark  steps  on  the  road 
to  solving  this  immense  problem.  (Alexander-PTT) 
W87-08086 

ICA   -   INFORMATION   SYSTEMS   -   WHERE 
NEXT, 

Bristol  Waterworks  Co.  (England). 

For  primary  bibliographic  entry  see  Field  7A. 

W87-08087 

GROUNDWATER  SUPPLY  AND  ADVANCED 
WATER  TREATMENT  IN  OMAN, 

D.  H.  F.  Gamble,  and  C.  M.  Biggin. 
Journal  of  the  Institution  of  Water  Engineers  and 
Scientists  JIWSDI,  Vol.  41,  No.  1,  p  55-74,  Febru- 
ary 1987.  4  fig,  13  tab,  17  ref. 


Descriptors:  'Groundwater  development,  'Water 
treatment,  'Design  criteria,  'Oman,  Developing 
countries,  Water  resources  development,  Fluor- 
ides, Economic  aspects,  Groundwater,  Water 
supply. 


The  first  part  of  the  paper  deals  with  water  re- 
sources assessment  and  development,  carried  out 
over  a  period  of  two  years,  in  four  phases:  (1) 
Initial  investigations;  (2)  Further  investigations;  (3) 
Groundwater  exploration,  and  (4)  Groundwater 
development.  The  second  part  of  the  paper  deals 
with  water  treatment  and  supply  and  discusses  the 
following  aspects:  (a)  Existing  plant  and  proposed 
extensions;  (b)  Design  criteria;  (c)  Proposed  plant; 
(d)  Fluoride  removal;  and  (e)  Economy  and  oper- 
ation. (Author's  abstract) 
W87-08089 

INTEGRATED  SYSTEM  FOR  TREATING  NI- 
TROGEN SUPERSATURATED  WATER, 

National  Fishery  Research  Lab.,  La  Crosse,  WI. 
V.  K.  Dawson,  and  L.  L.  Marking. 
The  Progressive  Fish  Culturist  PFCUAY,  Vol.  48, 
No.  4,  p  281-284,  October  1986.  2  fig,  1  tab,  9  ref. 

Descriptors:  'Vacuum  degassing,  'Water  treat- 
ment, 'Nitrogen  supersaturation,  'Fisheries, 
•Groundwater,  Trout,  Salmon,  Nitrogen,  Oxygen, 
Gasses,  Wells,  Fish. 

Groundwater  is  commonly  supersaturated  with  ni- 
trogen and  must  be  treated  before  it  is  used  for 
culturing  fish-especially  sensitive  species  such  as 
lake  trout  (Salvelinus  namaycush)  and  Atlantic 
salmon  (Salmo  salar).  Water  was  treated  with  an 
integrated  system  that  passed  water  through  a 
packed  column  aerator,  then  through  a  vacuum 
degasser,  and  finally  through  another  packed 
column  aeration  prior  to  vacuum  degasser,  and 
finally  through  another  packed  column  aerator  (in- 
stalled as  a  backup  system).  Packed  column  aer- 
ation prior  to  vacuum  degassing  provided  in- 
creased efficiency  because  only  a  small  amount  of 
vacuum  was  required  to  remove  the  remaining 
excess  nitrogen,  and  oxygen  levels  were  not  affect- 
ed by  the  vacuum  degasser.  In  well  water  passed 
through  packed  columns,  nitrogen  gas  was  re- 
duced from  131  to  105%  of  saturation  and  oxygen 
was  increased  from  23  to  86%  of  saturation.  With  a 
vacuum  pressure  of  3  in  Hg,  the  degasser  further 
reduced  the  nitrogen  gas  from  105  to  99%  of 
saturation,  and  oxygen  saturation  remained  near 
86%.  The  integrated  system  provided  water  in 
which  all  gases  were  near  saturation.  No  effects  of 
gas  supersaturation  have  been  observed  among  the 
18  species  of  cold-water,  cool  water,  or  warmwater 
fish  that  have  been  cultured  in  this  water.  (Au- 
thor's abstract) 
W87-08114 

ROLE  OF  RIVERBANK  FILTRATION  ALONG 
THE  RHINE  RIVER  FOR  MUNICIPAL  AND 
INDUSTRIAL  WATER  SUPPLY, 

Technische   Univ.   Hamburg-Harburg   (Germany, 

F.R.). 

For  primary  bibliographic   entry   see   Field   5G. 

W87-08153 

BANK  AND  DUNE  INFILTRATION  OF  SUR- 
FACE WATER  IN  THE  NETHERLANDS, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Leidschendam  (Netherlands).  Lab.  of  Or- 
ganic Chemistry. 
For   primary   bibliographic   entry   see   Field    5G. 

W87-08154 

COMMUNITY  WATER  SUPPLY  IN  DEVELOP- 
ING COUNTRIES:  LESSONS  FROM  EXPERI- 
ENCE, EVALUATION  SUMMARIES  AND 
CONFERENCE  FINDINGS, 

Agency  for  International  Development,  Washing- 
ton, DC. 
D.  M.  Dworkin. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia.  22161,  as  PB84- 
243302.  Price  codes:  A05  in  paper  copy;  A01  in 
microfiche.  AID.  Program  Evaluation  Report 
No.  7,  September  1982.  94  p,  9  fig,  5  tab,  3  append. 


Because  efforts  to  improve  rural  water  supplies  in 
developing  countries  have  faced  increasing  criti- 
cism and  declining  donor  interest  in  recent  years, 
AID.  began  a  3-year  effort  in  1979  to  analyze  its 
experience  with  community  water  supply  projects. 
From  1979-1982,  15  projects  funded  by  AID.  and 
other  donors  in  Kenya,  Korea,  Panama,  Peru,  Tan- 
zania, Thailand,   and  Tunisia   were  evaluated  in 
terms  of  the  water  systems'  reliability,  benefits  and 
accessibility  (i.e.,  equity).  This  report  presents  the 
full  proceedings  and  recommendations  of  a  1982 
conference  held  to  discuss  the  results  of  these  field 
evaluations.  The  evaluations  were  conducted  to 
field  test  the  relevance  of  the  following  hypotheti- 
cal  attributes  of  successful   water  projects;  host 
country  and  community  commitment;  realistic  na- 
tional goals;  financially  sound  support  institutions; 
coordination   of  donor  support  with  all   project 
needs;   appropriate   technology;   the   presence  of 
complementary  health,  education,  and  sanitation 
activities;  and  increased  availability  of  clean  water. 
In  general,  the  evaluations  supported  the  above 
hypotheses;  in  depth  discussions  of  each  point  are 
presented.  The  participants  went  on  to  recommend 
that:  (1)  AID.  use  both  Health  Account  and  Food 
and  Nutrition  Account  funds  for  water  projects; 
(2)  the  issue  of  water  quality  be  addressed  within  a 
project's  socioeconomic  setting;  (3)  community  in- 
terest be  gauged  early  on  and  projects  be  designed 
to  be  locally  self-supporting;  (4)  strong  financial 
and  technical  institutions  be  developed  to  oversee 
system  construction  and  maintenance;  (5)  related 
training  needs  be  adequately  addressed;  and  (6) 
special  sanitation  and  education  components  not  be 
included  automatically  but  on  the  basis  of  local 
need  and  demand.  (Author's  abstract) 
W87-08234 


Descriptors:  'Water  supply,  'Developing  coun- 
tries, 'Rural  areas,  'Kenya,  'Korea,  'Panama, 
•Peru,  'Tanzania,  'Thailand,  'Tunisia,  Project 
planning,  Economic  aspects,  Water  quality. 


CHLORINATION  BYPRODUCTS  OF  ARABI- 
AN GULF  SEAWATER, 

University  of  Petroleum  and  Minerals,  Dhahran 

(Saudi  Arabia).  Research  Inst. 

N.  M.  Fayad,  and  S.  Iqbal. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  38,  No.  3,  p  475-482, 

March  1987.  7  fig,  11  ref. 

Descriptors:  'Pollutant  identification,  'Chemical 
reactions,  *Chlorination,  Chlorine,  Halogens, 
Water  treatment,  Humic  material,  Oxidation,  Ara- 
bian Gulf,  Wastewater  treatment,  Organic  com- 
pounds, Seawater. 

Chlorination  of  saline  cooling  water  results  in  the 
formation  of  many  halogenated  organic  com- 
pounds which  originate  from  the  reaction  of  chlo- 
rine and/or  bromine  with  the  naturally  occurring 
humic  substances  in  seawater.  When  chlorine  is 
added  to  seawater,  much  of  it  is  consumed  in  the 
oxidation  of  naturally  occurring  organic  and  inor- 
ganic materials.  Therefore  the  harmful  effects  ot 
the  chlorinated  discharges  can  most  probably  be 
attributed  to  the  reaction  by-products.  This  study 
identifies  volatile  and  semivolatile  organic  com- 
pounds formed  in  chlorinated  seawater  from  the 
Arabian  Gulf.  The  total  organic  carbon  content  of 
the  seawater  was  10  ppm;  bromide  ion  concentra- 
tion was  120  ppm;  and  total  oxidant  demand  was 
0  12  ppm  chlorine.  Bromoform  (CHBr3)  and 
chlorodibromomethane  (CHClBr2)  were  the  major 
volatile  organic  compounds  found  after  chlorina- 
tion at  1.2,  0.8,  and  0.6  ppm  chlorine.  At  0.8  ppm 
chlorine,  chloroform  and  carbon  tetrachloride  was 
also  formed.  Three  major  halogenated  compounds 
were  also  formed,  tentatively  identified  as  2-bro- 
mocyclohexanol,  1  -bromo,2-chlorocyclohexane, 
and  1,2-dibromocyclohexane.  These  reaction  by- 
products may  be  environmentally  more  important 
than  the  extensively  studied  haloforms.  The  per- 
sistence, biological  accumulation,  and  transfer  o 
these  compounds  in  the  aquatic  environment  is  not 
known.  (McFarlane-PTT) 
W87-08261 

SURVIVAL  OF  SELECTED  BACTERIAL  SPE- 
CIES IN  STERILIZED  ACTIVATED  CARBON 
FILTERS  AND  BIOLOGICAL  ACTIVATED 
CARBON  FILTERS, 

Technische  Univ.  Berlin  (Germany,  F.R.).  Uepl. 

of  Hygiene. 

Y.  Rollinger,  and  W.  Dott. 
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Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  53,  No.  4,  p  777-781,  April  1987.  4 
fig,  7  tab,  24  ref. 

Descriptors:  'Water  treatment,  'Activated  carbon 
filters,  'Biological  water  treatment,  'Survival, 
•Bacteria,  Inoculation,  Incubation,  Cultures,  Ef- 
fluents, Limiting  nutrients,  Filters,  Tap  water,  Mi- 
crobiological studies,  Carbon. 

The  survival  of  selected  hygienically  relevant  bac- 
terial species  in  activated  carbon  (AC)  filters  on  a 
bench  scale  was  investigated.  The  results  revealed 
that  after  inoculation  of  the  test  strains  the  previ- 
ously sterilized  AC  adsorbed  all  bacteria  (1,000,000 
to  10,000,000).  After  a  period  of  6  to  13  days 
without  countable  bacteria  in  the  effluent,  the 
lumbers  of  Escherichia  coli,  Pseudomonas  aeru- 
ginosa, and  Pseudomonas  putida  increased  up  to 
10,000  to  100,000  CFU/ml  of  effluent  and 
1,000,000  to  10,000,000  CFU/g  of  AC.  When 
Klebsiella  pneumoniae  and  Streptococcus  faecalis 
■vere  used,  no  growth  in  filters  could  be  observed, 
rhe  numbers  of  E.  coli,  P.  aeruginosa,  and  P. 
>utida,  however,  decreased  immediately  and 
ihowed  no  regrowth  in  nonsterile  AC  from  a  filter 
vhich  had  been  continuously  connected  to  running 
ap  water  for  2  months.  Under  these  conditions  an 
lutochthonous  microflora  developed  on  the  carbon 
urface  which  could  be  demonstrated  by  scanning 
:lectron  microscopy  and  culturing  methods  (heter- 
itrophic  plate  count).  These  bacteria  reduced  E. 
:oli,  P.  aeruginosa,  and  P.  putida  densities  in  the 
ffluent  by  a  factor  of  more  than  100,000  within  1 
o  5  days.  The  hypothesis  that  antagonistic  sub- 
tances  of  the  autochthonous  microflora  were  re- 
ponsible  for  the  elimination  of  the  artificial  con- 
amination  could  not  be  confirmed  because  less 
ban  1  %  of  the  isolates  of  the  autochthonous  mi- 
roflora  were  able  to  produce  such  substances  as 
idicated  by  in  vitro  tests.  Competition  for  limiting 
utrients  was  thought  to  be  the  reason  for  the 
bserved  effects.  (Author's  abstract) 
V87-08296 


W87-08310 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Water  Treatment  and  Quality  Alteration — Group  5F 

624,  June  1982.  p  81-90,  3  fig,  1  tab,  8  ref. 


RADIONUCLIDES  IN  DRINKING  WATER:  AN 
►VERVIEW, 

lontgomery  (James  M.),  Inc.,  Pasadena,  CA. 
or  primary  bibliographic  entry  see  Field  5B. 

/87-08307 


SnMATING     THE     HEALTH     RISKS     OF 
ADON  IN  DRINKING  WATER, 

nvironmental    Protection   Agency,   Washington, 

»C  Office  of  Drinking  Water. 

or  primary  bibliographic  entry  see  Field  5C. 

'87-08308 


OINT-OF-ENTRY  REMOVAL  OF  RADON 
ROM  DRINKING  WATER, 

laine  Univ.  at  Orono.  Dept.  of  Civil  Engineering. 
D.  Lowry,  W.  F.  Brutsaert,  T.  McEnerney,  and 
.  Molk. 

mrnal  of  the  American  Water  Works  Association 
VWWA5,  Vol.  79,  No.  4,  p  162-169,  April  1987. 
)  fig,  1  tab,  24  ref.  EPA  Grant  R808724. 

escriptors:  'Activated  carbon,  'Bubble  aeration, 
Vater  treatment,  'Drinking  water,  'Water  qual- 
U  'Radon,  Water  supply,  Filtration,  Adsorption, 
amma  radiation. 

wo  processes  were  investigated  in  the  laboratory 
determine  their  efficiency  for  removing  radon 
om  household  water  supplies.  Granular  activated 
irbon  (GAC)  adsorption  was  found  to  be  ex- 
emely  effective  as  a  result  of  an  adsorption-decay 
sady  state  that  is  established  quickly  and  contin- 
s  for  years.  Because  bed  replacement  is  not  a 
ctor  for  practical  purposes,  GAC  is  the  most 
ist-effective  process  for  radon  removal.  The 
AC  bed,  however,  adsorbs  radon  progeny  as  the 
don  decays,  and  it  becomes  a  source  of  gamma 
diation.  This  problem  is  believed  to  be  managea- 
e  for  the  vast  majority  of  potential  applications, 
iffused  bubble  aeration  was  found  to  be  as  effec- 
'e  as  GAC,  with  removals  of  greater  than  99 
Tcent  being  practical.  Although  more  costly  than 
AC,  aeration  does  not  have  the  problem  of 
mma  activity  buildup.  (Author's  abstract) 


RADIUM  REMOVAL  USING  SORPTION  TO 
FILTER  SAND, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
R.  L.  Valentine,  T.  S.  Mulholland,  and  R.  C. 
Splinter. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  4,  p  170-176,  April  1987. 
1 1  fig,  2  tab,  27  ref.  EPA  Cooperative  agreement 
CR810575-01. 

Descriptors:  'Water  treatment,  'Water  quality, 
'Radium,  'Sorption,  'Sand  filtration,  Performance 
evaluation,  Groundwater,  Field  tests,  Iron,  Sand, 
Filters. 

This  study  evaluated  the  use  of  a  novel  sand  filtra- 
tion process  that  exploits  the  natural  capacity  of 
filter  sand  to  sorb  radium  through  the  use  of  a 
periodic  dilute  acid  rinse  to  maintain  its  sorptive 
capacity.  Batch  studies  were  conducted  to  deter- 
mine distribution  coefficients  so  that  performance 
estimates  could  be  made.  Laboratory  pilot  studies 
using  a  partially  softened  groundwater  showed  the 
process  capable  of  reducing  226Ra  concentrations 
by  80  to  90  percent  in  the  presence  of  iron  floes 
when  daily  rinsing  was  practiced  using  pH  1  (0.35 
percent)  or  pH  2  (0.04  percent)  HC1.  Similar  re- 
movals could  be  achieved  in  field  studies  using 
water  containing  9-11  pCi  226Ra/L  obtained  from 
the  existing  sand  filters  in  a  city  whose  supply  is 
treated  for  iron  removal.  Removals  in  the  field 
were  less  when  simultaneous  iron  and  radium  re- 
moval was  attempted.  In  addition,  estimates  of  the 
total  sorptive  capacity  of  the  sand  obtained  in 
continuous-flow  experiments  were  generally  sig- 
nificantly greater  than  those  predicted  based  on 
batch  results.  (Author's  abstract) 
W87-08311 


PROCEEDINGS  OF  THE  NATIONAL  WATER 
CONSERVATION  CONFERENCE  ON  PUBLIC- 
LY SUPPLIED  POTABLE  WATER. 

Dynamac  Corp.,  Rockville,  MD. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia,  22161,  as  PB83- 
185249.  Price  codes  A20  in  paper  copy  and  A01  in 
microfiche.  April  14-15,  1981,  Denver,  Colorado. 
National  Bureau  of  Standards  Special  Publication 
No.  624,  June  1982.  492  p. 

Descriptors:  'Potable  water,  'Conferences, 
'Water  conservation,  'Water  quality  control, 
Water  supply,  Water  transport,  Water  conveyance, 
Economic  aspects,  Management  planning,  Urban 
planning,  Planning. 

Papers  presented  at  the  National  Water  Conserva- 
tion Conference  discuss  techniques  for,  and  analy- 
sis of,  potable  water  conservation  and  wastewater 
flow  reduction.  Papers  address  such  topics  as 
plumbing  fixtures,  testing  and  performance  of  low 
-  flow  devices,  leak  detection  and  repair,  potential 
problems  in  wastewater  flow  reduction,  and  land- 
scaping with  native  vegetation.  Other  subjects  are 
water  conservation  in  rental  complexes,  enhanced 
water  education,  and  information  and  consumer 
adoption  of  water  conservation  measures.  Papers 
on  economics  examine  water  pricing  systems,  anal- 
ysis of  cost/benefits,  and  development  and  man- 
agement of  data;  papers  on  planning  cover  State 
and  local  urban  planning  efforts  for  conservation 
and  Federal  programs  and  incentives;  and  case 
studies  present  water  conservation  efforts  tried  in 
California,  Washington,  Utah,  Arizona,  North 
Carolina,  Maryland,  New  Jersey,  and  Massachu- 
setts. (See  also  W87-08421  through  W87-08470) 
(Author's  abstract) 
W87-08420 


FLOW  REDUCTION:  METHODS,  ANALYSIS 
PROCEDURES,  EXAMPLES, 

INTASA,  Inc.,  Menlo  Park,  CA. 
S.  L.  Postel. 

IN:  Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver,  Colorado.  Na- 
tional Bureau  of  Standards  Special  Publication  No. 


Descriptors:  'Wastewater  treatment,  'Flow  reduc- 
tion, *Evaluation,  Water  supply,  Economic  as- 
pects, Handbooks,  Cost  analysis,  Energy  costs. 

Increasing  number  of  communities  across  the 
nation  are  realizing  the  benefits  of  flow  reduction 
in  managing  their  wastewater  treatment  facilities. 
Among  these  benefits  are  savings  in  wastewater 
treatment,  water  supply  and  energy  costs,  as  well 
as  the  ability  to  meet  a  greater  portion  of  future 
needs  with  existing  treatment  capacity.  This  paper 
was  prepared  for  the  Environmental  Protection 
Agency  (EPA)  to  assist  communities  in  developing 
cost-effective  flow  reduction  programs.  The  manu- 
al's flexible,  yet  structured  step-by-step  procedure 
is  a  useful  guide  to  developing  program  alterna- 
tives, analyzing  program  benefits  and  costs  from  a 
community  viewpoint,  providing  for  adequate 
public  participatior.,  and  selecting  a  recommended 
program  based  on  the  analysis  results.  The  manual 
also  provides  detailed  information  on  flow  reduc- 
tion measures  and  specific  devices,  including  their 
associated  costs  and  water  and  energy  savings,  as 
well  as  examples  of  how  to  calculate  a  program's 
net  monetary  benefits.  Two  additional  volumes 
will  supplement  Parts  I  and  II  of  the  manual.  Part 
III  will  demonstrate  the  manual's  procedures  using 
two  real-world  communities;  Part  IV  will  provide 
additional  guidance  and  material  for  developing 
flow  reduction  public  information  programs.  (See 
also  W87-08420)  (Author's  abstract) 
W87-08428 


AND 
IS   IT 


WATER  CONSERVATION 

WASTEWATER   FLOW   REDUCTION 
WORTH  IT, 

California  State  Dept.  of  Water  Resources,  Sacra- 
mento. 

For   primary   bibliographic   entry   see   Field   3D. 
W87-08432 


EFFECTS  OF  WATER  CONSERVATION  ON 
MUNICIPAL  WASTEWATER  TREATMENT 
FACILITIES, 

Jefferson  Associates,  Inc.,  San  Francisco,  CA. 
For   primary   bibliographic   entry   see   Field    3D. 
W87-08433 


MODEL  FOR  THE  TRANSPORT  MECHA- 
NISMS OF  SOLIDS  IN  BUILDING  PIPE 
DRAINS, 

National  Bureau  of  Standards  (NEL),  Gaithers- 
burg,  MD.  Building  Equipment  Div. 
L.  S.  Galowin. 

IN:  Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver,  Colorado.  Na- 
tional Bureau  of  Standards  Special  Publication  No 
624,  June  1982.  p  293-326,  14  fig,  2  tab,  14  ref, 
append. 

Descriptors:  *Waste  disposal,  *Model  studies, 
•Path  of  pollutants,  'Pipes,  'Drains,  Suspended 
solids,  Mathematical  models,  Mathematical  studies, 
Flow  profile,  Flow  characteristics,  Water  conser- 
vation. 

The  requirements  for  potable  water  conservation 
have  resulted  in  the  introduction  of  low  water 
usage  devices  and  plumbing  fixtures  in  buildings. 
Reductions  in  the  quantity  of  water  discharged 
into  the  gravity  drainage  plumbing  system  can 
result  in  inadequate  transport  of  wastes  after  entry 
into  the  drain  pipes.  Currently,  studies  of  the  tran- 
sient partially-filled  pipe  flow  with  solids  in 
pitched  horizontal  drains  include  analytical  model- 
ing of  the  hydraulic/solids  interactions  and  experi- 
ments to  develop  a  data  base  for  validation  of 
design  methods  or  empirical  correlations  applica- 
ble to  pipe  sizing  methods  for  the  plumbing  drain- 
age system.  Initial  results  from  the  research  on 
transport  mechanisms  for  solids  required  for 
sweeping  solids  through  pitched  drain  pipes  are 
presented.  The  modeling  parameters  and  test  data 
for  the  flow  characteristics,  solid  size,  pipe  diame- 
ter, and  pitch  of  the  pipes  are  discussed.  The 
dependence  of  the  transport  phenomena  on  the 
depth   of  the   wastewater   stream,   the   length   to 
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diameter  ratio  of  the  solids,  pitch  of  the  pipe,  and 
wall  friction  are  identified  as  significant  param- 
eters. The  computed  results  from  the  predictive 
model  for  the  hydraulic  forces  are  shown  to  be 
physically  consistent.  (See  also  W87-08420)  (Au- 
thor's abstract) 
W87-08452 


COMPUTERISED  CHECKING  OF  SURFACE 
WATER  TO  BE  USED  FOR  DRINKING  PUR- 
POSES, ,     . 

Azienda  Servizi  Pubblici  Idraulici  e  Van,  Venice 

(Italy). 

For  primary  bibliographic  entry  see  Field  5A. 

W87-08520 

PUBLIC  WATER  SUPPLY  IN  NORWAY, 

National  Inst,  of  Public  Health,  Oslo  (Norway). 
K.  Ellingsen,  J.  M.  Raaheim,  S.  Saegrov,  and  P. 

Aqua  AQUA AA,  No.  1,  p  32-38,  1987.  2  fig,  6  tab, 
2ref. 

Descriptors:  *Norway,  'Water  supply,  'Drinking 
water,  *Economic  aspects,  Surface  water,  Trench- 
es, Economies  of  scale,  Maintenance,  Professional 
personnel,  Pipes. 

Although  Norway  is  rich  in  splendid  freshwater 
resources,  and  the  water  supply  situation  is  fairly 
satisfactory  for  most  of  the  population,  we  still 
have  many  waterworks  low  in  technical  standard 
and  with  unsafe  supplies.  Large  towns  are  general- 
ly better  off  than  more  rural  areas.  Many  small 
privately  owned  waterworks  have  insufficient 
water  sources  and  find  increasing  their  tariffs  hard 
to  achieve  to  cover  investments  in  better  protec- 
tion of  water  sources  or  in  water  treatment.  Educa- 
tion of  waterworks  personnel  is  slowly  improving. 
Many  waterworks  have  remote  sources  supplying 
a  small  number  of  people.  Pipes  and  the  transport 
of  water  constitute  the  main  cost  factor  because  of 
costly  deep  trenches  and  the  low  number  of  people 
served.  A  major  problem  is  the  low  rehabilitation 
rate  of  pipes,  resulting  in  an  increasing  fear  of 
breakdowns  in  the  water  supply  transport  system 
in  the  future  if  the  rehabilitation  rate  is  not  substan- 
tially increased.  (Author's  abstract) 
W87-08521 


RECOVERY  OF  HIGH-PURITY  CALCIUM 
CARBONATE  DURING  THE  DECARBONIZA- 
TION  OF  DRINKING  WATER, 

Zweckverband  Landeswasserversorgung,  Stutt- 
gart (Germany,  F.R.). 

D.  Flinspach,  and  G.  Werner.        .„„„,.      ... 
Aqua  AQUAAA,  No.  1,  p  45-49,  1987.  5  fig,  1  tab, 
2ref. 

Descriptors:  'Calcium  carbonate,  *Drinking 
water,  *Decarbonization,  'Water  treatment,  Costs, 
Environmental  protection. 

The  Landeswasserversorgung  Stuttgart  (Stuttgart 
Regional  Water  Supply  Association)  has  devel- 
oped a  new  type  of  decarbonization  system  which 
is  significantly  more  compact,  efficient  and  reliable 
in  service  than  previously  known  plants  of  this 
kind.  In  this  context,  it  is  especially  important  that 
the  new  type  of  system  provides  for  the  recovery 
of  calcium  carbonate  in  an  ultrapure,  industrially 
usable  form  during  the  decarbonization  of  drinking 
water.  The  sale  of  high-grade  calcium  carbonate 
solves  the  disposal  problem  and  contributes  to 
covering  the  operating  costs  of  decarbonization.  In 
order  to  recover  calcium  carbonate  of  ultrapure 
quality,  it  proved  necessary  to  use  repurified  lime 
water  instead  of  lime  milk.  The  lime  water  is 
produced  via  a  method  which  has  likewise  been 
recently  developed.  Using  this  system,  the  several 
hours  previously  required  for  the  detention  period 
in  the  reactor  can  be  reduced  to  approximately  10 
minutes.  (Airone-PTT) 
W87-08523 


REVERSE  OSMOSIS  PROCESS  FOR  REMOV- 
ING NITRATE  FROM  WATER, 

Hager  und  Elsaesser  G.m.b.H,  Stuttgart  (Germa- 
ny, F.R.). 
O.  K.  Marquardt. 

Aqua  AQUAAA,  No.  1,  p  39-44,  1987.  7  fig,  4  tab, 
31  ref. 

Descriptors:  'Water  treatment,  'Reverse  osmosis, 
•Denitrification,  Nitrates,  Drinking  water,  Water 
composition,  Biological  treatment,  Ion  exchange, 
Cellulose  acetate  membranes. 

In  the  last  few  years  particular  attention  has  been 
paid  to  the  nitrate  content  in  water.  Two  physico- 
chemical  processes  (reverse  osmosis  (RO)  and  ion 
exchange)  and  one  microbiological  process  (deni- 
trification) are  now  available.  Besides  removing 
nitrate  from  water,  all  three  processes  change  the 
water  composition.  Alterations  in  the  content  of 
mineral  salts,  organic  substances  and  microorga- 
nisms may  occur.  These  alterations  may  have  a 
considerable  influence  on  drinking  water  quality. 
A  good  knowledge  not  only  of  the  treatment  ca- 
pacity of  the  individual  processes  but  also  of  the 
influence  which  the  treatment  process  may  have 
on  the  water  composition  is,  therefore,  essential  for 
evaluating  the  various  desalination  techniques. 
This  paper  concentrates  on  the  RO  process  applied 
for  the  removal  of  nitrate  from  drinking  water  and 
service  water  and  reports  on  the  experience  gained 
in  over  5  years'  operation  with  such  treatment 
systems  in  the  beverage  industry.  Two  types  of 
modules  used  in  RO  installations  (hollow-fibre 
compact  module  and  spiral-wound  module)  are 
evaluated  and  compared.  (Airone-PTT) 
W87-08522 


PROCESSING  A  RATHER  DIFFICULT  KIND 
OF  WATER:  THE  LAKE  OF  BRET  (TRAITE- 
MENT  D'UNE  EAU  DIFFICILE:  LE  LAC  DE 

pprT] 

Service'  des  Eaux  de  la  Ville  de  Lausanne  (Switzer- 
land). 
P  RpvpIIv 
Aqua  AQUAAA,  No.  1,  p  50-55,  1987.  4  fig,  3  tab. 

Descriptors:  'Lake  Bret,  'Water  treatment  plants, 
•Drinking  water,  'Stagnant  water,  'Stratification, 
Water  supply,  Chemical  analysis,  Costs,  Dissolved 
oxygen. 

Nearly  15%  of  Lausanne's  drinking  water  is  sup- 
plied by  Lake  Bret.  Its  quality  is  strongly  influ- 
enced by  its  being  stagnant  year  round.  The  dis- 
solved oxygen  content  of  the  lake  is  particularly 
low  during  a  large  part  of  the  year.  Salts  of  ammo- 
nium, iron  and  manganese  also  accumulate.  Re- 
search undertaken  in  a  pilot  plant  over  the  last  five 
years  has  led  to  the  establishment  of  a  complex  but 
effective  chain  of  processing.  This  chain  has  been 
used  as  the  basis  for  creation  of  a  pumping  station 
which  is  now  nearly  operational.  The  first  tests 
confirm  the  good  quality  of  the  water  thus  treated. 
A  table  shows  chemical  analysis  values  for  raw 
and  treated  water  in  July,  1986.  (Airone-PTT) 
W87-08524 


INFLUENCE  OF  THE  INITIAL  CONCENTRA- 
TION OF  ORGANIC  MODEL  COMPOUNDS 
ON   THE   RESULTS   OF   OZONATION   (EIN- 
FLUSS     DER     AUSGANGSKONZENTRATION 
ORGANISCHER   STOFFE   IM   WASSER   AUF 
DIE  WIRKUNG  DER  OZONUNG), 
Kernforschungszentrum  Karlsruhe  G.m.b.H.  (Ger- 
many, F.R.).  Inst,  fuer  Radiochemie. 
C.  Gauducheau,  E.  Gilbert,  and  S.  H.  Eberle. 
Zeitschrift  fuer  Wasser-  und  Abwasser  Forschung 
ZWABAQ,  Vol.  20,  No.  1,  p  6-12,  February  1987. 
1 1  fig,  3  tab,  23  ref. 

Descriptors:  'Water  treatment,  'Ozonation,  'Or- 
ganic compounds,  Drinking  water,  Humic  acids, 
Dissolved  solids,  Oxidation,  Chemical  reactions. 

The  ozonation  of  isobarbituric  acid  at  initial  con- 
centration of  .001  mole/1  and  .00001  mole/1,  and  at 
pH  =  3,  7,  and  12,  was  investigated  in  order  to 
evaluate  how  the  results  of  ozonation  of  organic 
compounds  at  high  (c  >  100  mg/1)  concentration 
might  be  transferred  to  the  low  concentrations 
found  in  raw  water  for  drinking  water  treatment. 
At  pH  3  the  ozonation  of  isobarbituric  acid  (c  = 
001  mole/1)  leads  to  the  formation  of  formyloxa- 


luric  acid  and  oxaluric  acid  and  at  pH   =  7  to 
formic  acid  as  well.  At  initial  concentration   = 
.00001    mole/1    (pH    =    7),   besides   oxaluric   and 
formic  acids,   two   further  products   are   formed 
oxalic  and   alloxanic  acid.  The  carbon   balances 
show  that  over  90%  of  the  organic  oxidation  prod- 
ucts have  been  identified.  The  results  of  the  ozona- 
tion of  isobarbituric  acid  at  pH  12  as  well  as  of  the 
ozonation  in  presence  of  humic  acid  at  pH  =  7  and 
the  reaction  of  isobarbituric  acid  with  Fenton's 
reagent    show    that    two    reaction    mechanisms   - 
direct  attack  of  an  ozone  molecule  or  reaction  of 
the  OH  radical  -  are  responsible  for  the  different 
oxidation  products  at  different  conditions.  The  re- 
action mechanisms  are  discussed.  To  predict  the 
possible  oxidation  products  of  a  substance  in  the 
ozonation  step  of  drinking  water  treatment  (pro- 
ceeding from  the  results  with  pure  solutions),  it 
would  be  useful  to  examine  as  well  the  chief  com- 
ponents of  the  raw  water  and  their  reactions  with 
ozone  or  with  radical-degradation  products.  Ozon- 
ation should  be  observed  not  only  at  pH  =  7,  but 
in  a  different  pH   range  as  well,   in   which  the 
reaction  is  taking  place  largely  through  OH  radical 
attack.  If  in  both  neutral  and  basic  ranges,  no  toxic 
products  result,  it  can  be  concluded  that  they  will 
not  result  in  the  low-concentration  case,  either. 
(Airone-PTT) 
W87-08526 

CURRENT  DPD  METHODS  FOR  DISINFECT- 
ANT RESIDUAL  MEASUREMENT, 

A.  T.  Palin. 

Journal  of  the  Institution  of  Water  Engineers  and 
Scientists  JIWSDI,  Vol  40,  No.  6,  p  501-510,  De- 
cember 1986.  1  fig,  1  tab,  19  ref. 

Descriptors:  'Analytical  methods,  'Testing  proce- 
dures, 'Chlorination,  'Residual  chlorine,  'Water 
treatment,  'Disinfection,  Chlorinated  hydrocar- 
bons, Drinking  water,  Chemical  analysis,  Colorim- 
etry,  Halogens,  Carcinogens,  Ozonation,  Swim- 
ming pools. 

The  discovery  in  1974  that  traces  of  trihalometh- 
anes  (THMs)  such  as  chloroform,  bromodichloro- 
methane,  dibromochloromethane  and  bromoform 
could  be  formed  during  the  disinfection  of  water 
by  free  chlorine  has  led  to  a  review  of  the  entire 
subject  of  water  disinfection.  Chloroform  and  the 
other  THMs  are  suspected  of  being  human  car- 
cinogens. Chloramine  is  a  weaker  disinfectant  than 
free  chlorine,  chlorine  dioxide  produces  chlorite 
and  chlorate  as  by-products,  the  health  effects  of 
which  are  currently  unknown,  and  ozone  produces 
no  residual  in  the  distributed  water.  Mixed  treat- 
ments such  as  chlorine  plus  chlorine  dioxide  and 
ozone  plus  chlorine  are  receiving  attention.  For 
control  purposes,  a  suitable  differential  test  capable 
of  the  separate  determination  of  mixed  residuals  is 
essential.  Only  the  diethyl-p-phenylenediamine 
(DPD)  method  can  meet  these  further  analytical 
requirements.  Full  details  of  the  DPD  methods 
covering  residual  chlorine,  chlorine  dioxide  and 
chlorite  appear  in  the  American  Standard  Methods 
and  are  also  available  from  the  USEPA.  An  outline 
of  the  basic  DPD  methods  is  given  here.  In  addi- 
tion, special  attention  is  given  to  recently  devel- 
oped DPD  procedures.  (Airone-PTT) 
W87-08531 

BUDGETING  OF  WATER  DISTRIBUTION  IM- 
PROVEMENT PROJECTS, 

Northeastern  Univ.,  Boston,  MA.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Held  oc. 

W87-08595 


STUDY  OF  WATER  TRANSPORTATION  TO 
SAUDI  ARABIA, 

University  of  Petroleum  and  Minerals,  Dhahran 
(Saudi  Arabia).  Dept.  of  Civil  Engineering. 
S.  Farooq,  and  R.  I.  Al-Layla. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  3,  p  392- 
404,  May  1987.  5  fig,  2  tab,  17  ref. 

Descriptors:  'Cost  analysis,  •Transportation, 
•Water  distribution,  'Saudi  Arabia,  Indus  River, 
Nile  River,  Euphrates  River,  Pakistan. 


144 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


"hree  regional  sources  of  freshwater  around  Saudi 
irabia  are  identified;  the  Indus  River  in  Pakistan, 
le  Nile  River  in  Sudan  and  Egypt,  and  the  Eu- 
hrates  and  Tigris  Rivers  in  Iraq.  Transportation 
osts  are  calculated  using  tanker  shuttle  service,  in 
rtiich  case  tankers  are  used  exclusively  for  the 
■asportation  of  freshwater  between  loading  and 
nloading  ports.  The  average  water  transportation 
asts  from  Karachi  to  Dammam,  Port  Sudan  to 
iddah,  and  Suez  to  Jeddah  are  $0.79,  $0.29,  and 
161/  cu  m,  respectively,  in  a  300,000-dwt  tanker, 
eported  transportation  costs  through  backhaul 
:rvice  (return  cargo)  are  $1  and  $2/cu  m  at 
orldscales  of  30  and  60,  respectively.  These  costs 
jmpare  favorably  with  desalination  costs  of 
l.54-$4.5/cu  m  in  Saudi  Arabia.  Using  these  unit 
Mts,  four  scenarios  are  discussed  for  transporta- 
mi  of  910,000  cu  m  of  water/day  through  differ- 
it  schemes.  Water  transportation  from  Pakistan 
>pears  to  be  the  most  cost-effective  of  the  alterna- 
tes and  can  be  made  operational  at  short  notice 
ith  a  small  capital  investment.  (Author's  abstract) 
'87-08596 


G.  Water  Quality  Control 


REAT  LAKES  FISHERIES  AND  ENVTRON- 
ENTAL  ISSUES, 

epartment  of  Fisheries  and  Oceans,  Owen  Sound 
tatario).  Great  Lakes  Fisheries  Research  Branch. 
>r  primary  bibliographic  entry  see  Field  5C. 
87-07632 


IYSIOLOGICAL  RESPONSES  OF  FISH: 
IOBLEMS  AND  PROGRESS  TOWARD  USE 
[  ENVIRONMENTAL  MONITORING, 

•nneville  Power  Administration,  Portland,  OR 

v.  of  Fish  and  Wildlife. 

ir  primary  bibliographic  entry  see  Field  2H. 

87-07637 


SESSING  THE  HEALTH  OF  THE  OCEANS: 
i  INTERNATIONAL  PERSPECTIVE, 

itional  Marine  Fisheries  Service,  Highlands,  NJ. 

ady  Hook  Lab. 

B.  Pearce. 

:  Contaminant  Effects  on  Fisheries,  John  Wiley 

i  Sons,  New  York,  New  York,  1984.  p.  285-313, 

fig,  36  ref. 

scriptors:  *Water  quality,  'Monitoring,  *Man- 
snent  planning,  'Great  Lakes,  International 
nmissions,  Environmental  effects,  Ecosystems, 
iter  management. 

ere  are  a  number  of  points  that  should  be  made 
any  larger  body  of  water,  be  it  Lake  Ontario  or 
Middle  Atlantic  Bight,  when  long-term  moni- 
ing  programs  are  considered.  The  first  step  that 
mid  be  taken  is  to  assess  what  is  known  about 
area:  what  the  resources  at  risk  are  and  how 
y  have  been  affected;  what  the  natural  variables 
t  might  affect  these  resources  are;  and  whether 
i  obscures  the  impacts  of  contaminants  or  physi- 
degradation  on  the  living  resources.  A  number 
nations  and  commissions  have  taken  steps  to 
'elop  such  assessments.  For  instance,  the  Helsin- 
Commission  and  the  ICES  requested  and  ob- 
led  an  asssessment  of  the  Baltic  Sea.  This  docu- 
nt  has  been  widely  used  in  developing  future 
as  for  research  and  monitoring.  In  other  areas  it 
uld  be  possible  to  indicate,  at  the  present  time, 
se  areas  that  have  been  most  degraded  and  that 
resent  'hot  spots'  requiring  additional  research 
I  monitoring.  A  next  important  step  is  for  the 
mtific  community  to  evalute  various  biological 
cts  monitoring  techniques  and  to  implement  the 
s  that  appear  to  have  greatest  efficacy.  More- 
t,  comparative  studies  should  be  done  using 
ilar  techniques  but  in  different  geographic  areas 
ecological  settings.  The  required  quality  assur- 
e  programs  will  involve  input  from  a  wide 
ge  of  scientists  in  many  nations.  National  re- 
rces  are  no  longer  so  large  that  scientists  can 
rk  alone  and  in  a  vacuum.  If  a  scientist  working 
he  Great  Lakes  develops  a  technique  that  can 
used  in  a  generic  sense  in  the  oceans  or  fresh 
ers,  there  should  be  a  way  of  bringing  the 
ion's  findings  to  the  attention  of  the  scientific 


community.  Finally,  once  individual  scientists  are 
working  in  concert  to  solve  problems  that  are 
common  to  many  aquatic  systems,  individual  agen- 
cies and  bureaucracies  will  have  to  come  together 
to  support  scientists  of  several  nations  that  are 
conducting  research  that  might  have  generic  appli- 
cation. (See  also  W87-07631)  (Lantz-PTT) 
W87-07650 


STATE  OF  ECOSYSTEM  MEDICINE, 

Statistics  Canada,  Ottawa  (Ontario). 

D.  J.  Rapport. 

IN:  Contaminant  Effects  on  Fisheries,  John  Wiley 

and  Sons,  New  York,  New  York,  1984.  d.  315-324 

1  fig,  10  ref. 

Descriptors:  'Ecosystems,  'Stress,  'Water  quality, 
Monitoring,  Ecological  effects,  Lake  restoration. 

In  the  Environmental  Sciences,  particularly  the 
study  of  the  behavior  of  ecosystems  affected  by 
various  human  activities,  there  is  much  to  be  said 
for  the  value  of  an  empirical  approach  rather  than 
a  priori  generalized  theories.  There  is  also  the  need 
for  a  systematic  search  for  patterns  in  the  rapidly 
accumulating  case  studies  of  specific  disturbances. 
This  chapter  explores  an  analogy  between  medi- 
cine and  the  study  of  the  environment,  and  indi- 
cates how  concepts  derived  from  the  former  might 
provide  the  means  to  perceive  a  more  integrated 
view  of  ecosystem  behavior  under  stress.  These 
concepts  are:  (1)  symptoms  of  ecosystems  in  dis- 
tress; (2)  diagnosis  of  ecosystem  health;  (3)  treat- 
ment protocols  for  rehabilitation;  and  (4)  preven- 
tive ecosystem  medicine.  Ecosystem  medicine  is  in 
its  infancy.  While  the  signs  and  symptoms  of  se- 
verely disturbed  environments  are  now  reasonably 
well  established,  few  indicators  have  been  found 
that  provide  early  warning  and  diagnositc  poten- 
tial. Diagnosis  is  further  made  difficult  since  many 
stresses  produce  the  same  set  of  symptoms,  and 
ecosystems  are  often  impacted  upon  by  multiple 
stresses  acting  in  complex  synergistic  and  occasion- 
ally antagonistic  modes.  In  the  development  of 
ecosystem  practice,  much  can  be  learned  from 
medical  procedures,  especially  in  the  design  of 
treatment  protocols,  and  in  recognition  of  the  dan- 
gers and  risks  of  various  treatment  options.  (See 
also  W87-087631)  (Lantz-PTT) 
W87-07651 


HAZARDOUS  WASTE  MANAGEMENT, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-07652 


WASTEWATER  DISINFECTION:  A  STATE-OF- 
THE-ART  REPORT. 

Water  Pollution  Control  Federation,  Alexandria, 

VA. 

For   primary   bibliographic   entry   see   Field   5D. 

W87-07658 


RESOURCE  IMPACT  EVALUATION  OF  IN- 
SITU  URANIUM  GROUNDWATER  RESTORA- 
TION, 

Texas   Univ.   at  Austin.   Center  for  Research  in 

Water  Resources. 

R.  J.  Charbeneau,  and  G.  A.  Rohlich. 

Center  for  Research  in  Water  Resources  Technical 

Report  No.  CRWR  184,  November  1981.  170  p.  13 

fig,  16  tab,  52  ref. 

Descriptors:  'Water  pollution  effects,  'Ground- 
water decontamination,  'Uranium,  'Texas, 
Mining,  Groundwater  quality,  Ammonium,  Car- 
bonates, Bicarbonates,  Leaching,  Heavy  metals, 
Economic  aspects. 

The  purpose  of  this  study  was  to  determine  the 
impact  of  restoration  on  the  groundwater  follow- 
ing in-situ  uranium  solution  mining  in  South  Texas. 
Restoration  is  necessary  in  order  to  reduce  the 
amounts  of  undesired  chemical  constituents  left  in 
solution  after  mining  operations  have  ceased,  and 
thus  return  the  groundwater  to  a  quality  consistent 
with  pre-mining  use  and  potential  use.  Various 
restoration  strategies  have  been  proposed  and  are 
discussed  here.  Of  interest  are  the  hydrologic,  en- 
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vironmental,  social,  and  economic  impacts  of  these 
restoration  alternatives.  Much  of  the  discussion 
concerning  groundwater  restoration  is  based  on 
the  use  of  an  ammonium  carbonate-bicarbonate 
leach  solution  in  the  mining  process.  This  has  been 
the  principal  leach  solution  used  during  the  early 
period  of  mining  in  South  Texas.  Recently,  be- 
cause of  apparent  difficulties  in  restoring  ammoni- 
um to  proposed  or  required  levels,  many  of  the 
companies  have  changed  to  the  use  of  other  leach 
solutions.  Because  little  is  known  about  restoration 
with  these  other  leach  solutions  they  have  not  been 
specifically  addressed  in  this  report.  Following  a 
summary  of  the  development  of  South  Texas  in- 
situ  mining  in  Chapter  Two,  Chapter  Three  de- 
scribes the  surface  and  groundwater  resources  of 
the  uranium  mining  district.  Chapter  Four  address- 
es the  economics  of  water  use,  and  Chapter  Five  is 
concerned  with  regulation  of  the  in-situ  uranium 
industry  in  Texas.  A  discussion  of  groundwater 
restoration  alternatives  and  impacts  is  presented  in 
Chapter  Six.  Chapter  Seven  contains  a  summary 
and  a  discussion,  and  conclusions  derived  from  this 
study.  (Lantz-PTT) 
W87-07659 


WATER:  TOO  MUCH,  TOO  LITTLE,  TOO 
POLLUTED, 

A.  Goldin. 

Harcourt     Brace     Jovanovich,     Publishers,     San 

Diego,  California,  1983.  229  p. 

Descriptors:  'Water  resources  development, 
•Water  management,  'Water  pollution  prevention, 
'Water  yield  improvement,  'Water  supply  devel- 
opment, 'Water  quality  management,  Water  use 
efficiency,  Desalination,  Cloud  seeding,  Irrigation 
efficieny,  Water  demand,  Water  supply,  Water 
conservation,  Water  treatment,  Water  reuse. 

Access  to  low-cost  fresh  water  is  likely  to  become 
the  global  problem  of  the  eighties.  To  ensure  that 
water  will  be  available  when  and  where  it  is 
needed,  wise  management  of  the  resources  and 
efficient  utilization  of  the  supply  is  mandated.  The 
sophisticated  technology  being  used  to  discover 
new  sources,  to  filter  the  water,  to  pump  it  to  the 
point  of  use,  and  to  reclaim  it  for  secondary  pur- 
poses are  discussed.  Water  scientists  and  engineers 
are  working  to  increase  the  supply  of  fresh  water 
by  seeding  clouds  to  produce  rain,  by  desalting 
brine  in  increasingly  more  economical  ways,  and 
by  devising  methods  of  contour  plowing,  no-till 
agriculture,  and  computerized  drip  irrigation  to 
prevent  runoff  and  evaporation.  Biologists  and  bot- 
anists are  hybridizing  high-yielding  food  and  fiber 
plants  that  are  drought-resistant  and/or  salt-toler- 
ant. The  practical  assistance  being  provided  by  the 
United  Nations  to  underdeveloped  countries  as 
part  of  its  1981-1990  International  Drinking  Water 
Supply  and  Sanitation  Decade  is  outlined.  (Geiger- 
PTT) 
W87-07679 


WATER:  A  BASIC  RESOURCE, 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

For   primary   bibliographic   entry   see   Field   6D 
W87-07681 


GROUNDWATER  TREATMENT  TECHNOLO- 
GY, 

DETOX,  Inc.,  Dayton,  OH. 

E.  K.  Nyer. 

Van   Nostrand   Reinhold   Company,    New   York 

1985.  188  p. 

Descriptors:  'Groundwater  pollution,  'Ground- 
water management,  'Water  treatment,  'Organic 
compounds,  'Water  pollution  treatment,  Biologi- 
cal treatment,  Physicochemical  treatment,  Adsorp- 
tion, Heavy  metals,  Nitrates,  Dissolved  solids,  Sep- 
aration techniques,  Inorganic  compounds,  Case 
studies. 

Methods  for  applying  new  technologies  and  engi- 
neering techniques  to  groundwater  decontamina- 
tion are  presented.  Design,  operation,  safety,  and 
cost  data  are  included  for  each  method.  Compari- 
sons between  wastewater  and  groundwater  treat- 
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ments  show  the  unique  requirements  of  ground- 
water cleanup.  Among  the  cleanup  techniques  ex- 
amined are:  physical/chemical  methods  for  organ- 
ic contaminant  removal  including  design  and  appli- 
cation methods  for  pure  compound  removal,  air 
stripping,  and  carbon  adsorption;  biological  meth- 
ods for  organic  contaminant  removal  including 
traditional  treatment  systems  and  specific  treat- 
ment systems  for  groundwater  treatment;  treat- 
ment methods  for  inorganic  contaminants  includ- 
ing heavy  metals,  nitrates,  and  totally  dissolved 
solids-  in-situ  methods  for  organic  contaminants 
including  aquifer  and  unsaturated  zone  clean-up. 
Five  case  studies  examine  implementation  strate- 
gies used  in  removing  gasoline,  phenol,  lsopro- 
panol,  TSE,  general  volatile  organic  compounds, 
and  other  contaminants  from  groundwater  sup- 
plies. Methods  for  decontaminating  complex  aqui- 
fer systems  are  presented.  This  book  is  intended  for 
use  by  wastewater  engineers,  hydrologists,  soil  ex- 
perts, civil  engineers,  chemical  engineers  and  in- 
dustrial and  government  managers  that  oversee 
groundwater  cleanups.  (Geiger-PTT) 
W87-07701 

FRAGMENTATION  AND  INTEGRATION  IN 
STATE  ENVIRONMENTAL  MANAGEMENT, 

Conservation  Foundation,  Washington,  DC. 

B.  G.  Rabe.  . 

The  Conservation  Foundation,  Washington,  DC 

1986.  174  p. 

Descriptors:  »Water  pollution  control,  *Water  pol- 
lution prevention,  'Water  quality  management, 
♦Governmental  interrelations,  'Project  planning, 
Institutional  constraints,  Water  policy,  Water  man- 
agement, Interagency  cooperation,  Local  govern- 
ments, State  jurisdiction,  Federal  jurisdiction. 

The  ongoing  trend  toward  fragmentation  in  state 
and  federal  environmental  management  is  ex- 
plored, and  past  efforts  at  both  the  state  and  feder- 
al levels  to  bring  greater  coherence  to  the  overall 
system  of  pollution  control  are  examined.  Three 
states  that  have  attempted  far-reaching  efforts  to 
integrate  their  pollution  control  programs  are  ex- 
amined: Illinois,  New  York,  and  Washington.  An 
examination  of  how  these  innovations  were  started 
and  an  evaluation  of  how  well  they  have  worked 
are  presented.  In  general,  the  innovations  are  suc- 
cessful because  they  transcend  medium  boundaries 
and  establish  new  institutions  or  procedures  that 
foster  greater  integration  without  precluding  a 
manageable  transition  from  past  practices.  The 
long-term  prospects  for  integration  at  both  the 
state  and  federal  levels  are  discussed  along  with 
avenues  for  promoting  integration.  (Geiger-PTT) 
W87-07721 

REPORT  OF  THE  AQUATIC  ECOSYSTEM  OB- 
JECTIVES COMMITTEE:  1985  ANNUAL 
REPORT, 

International  Joint  Commission-United  States  and 
Canada,  Windsor  (Ontario).  Standing  Committee 
on  the  Scientific  Basis  for  Water  Quality  Criteria. 
Great  Lakes  Science  Advisory  Board,  Report  to 
the  International  Joint  Commission,  February 
1986,  Windsor,  Ontario.  119  p,  1  fig,  11  tab, 
append. 

Descriptors:  'Water  quality  control,  'Water  qual- 
ity management,  'Water  quality  standards,  'Bioin- 
dicators,  'Great  Lakes,  Trout,  Ammonia,  Fish, 
Chlorinated  hydrocarbons,  Research  priorities, 
Ecosystems,  Oligotrophic  lakes,  Water  pollution 
effects,  Ecological  effects. 

Various  revisions  to  the  Great  Lakes  Water  Qual- 
ity Agreement  that  were  recommended  by  The 
Aquatic  Ecosystem  Objectives  Committee  are  dis- 
cussed. The  waters  should  be  maintained  and  re- 
stored to  a  condition  where  a  balanced  and  stable 
community  of  organisms  is  present  which  resem- 
bles the  community  that  existed  before  human 
intervention.  Lake  Superior  should  be  maintained 
as  a  balanced  and  stable  oligotrophic  ecosystem 
with  the  lake  trout  as  top  aquatic  predator  of  a 
cold-water  community.  Concentrations  of  union- 
ized ammonia  in  water  must  not  exceed  0.03  milli- 
grams per  liter  for  the  protection  of  aquatic  life. 
The  concentration  of  lindane  in  water  should  not 


exceed  0.02  micrograms  per  liter  for  the  protection 
of  aquatic  life.  The  concentration  of  lindane  in 
edible  portions  of  fish  should  not  exceed  0.3  micro- 
grams per  gram  (wet  weight  basis)  for  the  protec- 
tion of  human  consumers.  The  concentration  o» 
toxaphene  in  water  should  not  exceed  0.0002  mi- 
crograms per  liter  for  the  protection  of  human 
consumers.  More  research  is  needed  in  the  areas  of 
community  structure  and  function,  Lake  Erie  fish 
communities,  sediments  as  a  source  of  toxic  chemi- 
cals, metal  speciation,  air  sampling  methodology, 
epidemiology,  environmental  mapping  quantitative 
structure-activity  relationships,  toxic  effects  of 
mixtures,  mixing/limited  use  zones,  and  persist- 
ence. In  addition,  more  data  is  needed  for  the 
following  chemicals:  diazinon,  polynuclear  aromat- 
ic hydrocarbons,  polychlorinated  biphenyls,  hepta- 
chlor  and  its  epoxide,  DDT,  phthalates,  organo- 
tins,  dieldrin,  chlordane,  mirex,  silver,  manganese, 
molybdenum,  vanadium,  ammonia,  chlorine, 
oxygen,  pentachlorophenol,  dioxins,  lead,  chromi- 
um, mercury,  polychlorinated  styrenes,  asbestos, 
guthion,  malathion,  and  toxaphene.  (Geiger-PTT) 
W87-07724 


environmental  media,  such  as  the  marine  environ- 
ment, that  are  not  adequately  protected  by  ; 
and  economic  forces.  (See  also  W87-07729)  'Au- 
thor's abstract) 

W87-07747 

SEWAGE-SLUDGE  DUMPING  IN  THE  NEW 
YORK  BIGHT  APEX:  A  COMPARISON  WITH 
OTHER  PROPOSED  OCEAN  DUMPSITES, 

National   Oceanic  and   Atmospheric   Administra- 
tion, Stony  Brook,  NY.  Office  of  Sea  Grant. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-07748 

FUTURE  STRATEGIES  FOR  NEARSHORE 
WASTE  DISPOSAL, 

Woods    Hole    Oceanographic     Institution,     MA. 

Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5fc. 

W87-07749 


INTERNATIONAL  JOINT  COMMISSION: 
1983-1984  ACTIVITIES  REPORT. 

International  Joint  Commission-United  States  and 

Canada,  Windsor  (Ontario). 

For  primary  bibliographic  entry  see  Field  6fc. 

W87-07725 

UNITED  STATES  MARINE  WASTE  DISPOSAL 
POLICY,  .  AJ    ■  ■  , 

National  Oceanic  and  Atmospheric  Administra- 
tion, Washington,  DC.  Office  of  General  Counsel. 
E.  Erdheim. 

IN-  Wastes  in  the  Ocean,  Volume  6:  Nearshore 
Waste  Disposal,  John  Wiley  and  Sons,  New  York, 
New  York.  1985.  p  421-460,  3  tab,  1 19  ref. 

Descriptors:  'Coastal  waters,  'Ocean  dumping, 
'Waste  disposal,  'Legislation,  Policy  making, 
Public  policy,  Industrial  wastes,  Marine  environ- 
ment, Legal  aspects,  Regulations. 


United  States  marine  waste-disposal  policy  in  the 
early  1970s  was  based  on  minimizing,  if  not  elimi- 
nating, waste  disposal  in  the  marine  environment. 
The  Ocean  Dumping  Act  prohibits  any  dumping 
that  unreasonably  degrades  the  marine  environ- 
ment. The  U.S.  Environmental  Protection  Agency 
(EPA)  interpreted  the  act  to  require  the  phasing 
out  of  ocean  dumping  of  sewage  sludge  and  indus- 
trial waste.  The  Clean  Water  Act  established  a 
goal  of  no  discharge  for  1985.  This  act  also  estab- 
lished a  multifaceted  program,  based  largely  on 
technologically  established  effluent  standards,  to 
achieve  the  act's  objective  of  restoring  and  main- 
taining the  chemical,  physical,  and  biological  integ- 
rity  of  U.S.   waters.   Recently,   U.S.   policy  has 
evolved  to  allow  utilization  of  the  oceans  for  waste 
disposal.  A  report  by  the  U.S.  National  Advisory 
Committee  on  Oceans  and  Atmosphere  recommed- 
ed  that  the  waste-disposal  policy  of  the  1970s  be 
changed  to  utilize  the  assimilative  capacity  of  the 
marine  environment  to  dispose  of  wastes  under 
certain  conditions.  A  federal  court  determined  in 
1981  that  the  EPA's  interpretation  of  the  Ocean 
Dumping  Act  to  require  the  phasing  out  of  ocean 
dumping  that  unreasonably  degraded  the  environ- 
ment. The  Clean  Water  Act  was  amended  in  1977 
to  allow  waivers  of  the  technologically  based  sec- 
ondary treatment  requirement  for  publicly  owned 
treatment  works  under  certain  conditions.  Finally, 
laws  such  as  the  Resource  Conservation  and  Re- 
covery Act  and  the  Clean  Air  Act  have  made 
waste  disposal  on  land  and  in  the  atmosphere  more 
difficult,  thus  forcing  a  reevaluation  of  the  policy 
of  not  using  the  marine  environment  for  waste 
disposal.  The  marine  environment  is  likely  to  be 
used  for  waste  disposal  to  a  greater  extent  in  the 
future.  The  health  of  the  marine  environment  will 
depend  on  effective  implementation  and  integra- 
tion of  the  Ocean  Dumping  Act  and  the  Clean 
Water  Act.  For  the  long  term,  the  United  States 
needs  to  develop  a  comprehensive  waste-disposal 
pollicy  that  results  in  wastes  being  disposed  of  in 
the  environmental  medium  of  least  risk  to  human 
health  and  to  the  environment.  Such  a  policy  also 
must  ensure  that  special  protection  be  afforded  to 


CONTROL  OF  THE  WATER  QUALITY  OF  SPA 

(LE  CONTROL  DE  LA  QUALITE  DES  EAUX 

DE  SPA.), 

R.  Verbruggen. 

Aqua  AQUAAA,  No.  6,  p  349-350,  1986. 

Descriptors:  'Mineral  water,  'Water  quality  con- 
trol, Spa  region. 

In  the  Spa  region  two  types  of  mineral  waters  can 
be  found  which  have  many  medical  benefits.  The 
water's  acratopeges  have  very  little  mineralization 
with  traces  of  undesirable  ions  such  as,  nitrates, 
and  the  water's  pouhon  which  are  rich  in  manga- 
nese, carbonic  acid,  and  iron.  The  low  mineraliza- 
tion of  these  water  are  due  to  the  low  solubility  of 
the  minerals  present  in  the  quartz  lining  of  the 
water  source  and  the  natural  uncontaminated  flora 
around  the  water  sources.  Also  these  water  sources 
are   protected   from    fecal   microorganisms   from 
farm  animals  and  hence  free  from  large  amounts  of 
ammonia  and  nitrate  ions.  The  sanitary  control  of 
this  water  industry  begins  at  the  source  of  reser- 
voir and  continues  through  packaging  and  trans- 
portation operations.  Beginning  with  weekly  tests 
at  the  source  using  sabouraud  for  germs  in  general 
and  tryptone  Agar  for  fecal  bacteria  in  particular 
to  similar  daily  tests  in  the  resevoir  itself  as  well  as 
other  special  plaque-filtering  techniques  to  daily 
examinations  of  the  bottles  and  corks,  and  ending 
with   final   inspections   of  the   finished   products, 
guarantees  purity  of  the  product.  Advanced  detec- 
tion programs  for  all  types  of  known  bacteria, 
special  care  in  sterilization,  and  1800  total  analyses 
per  week  result  ultimately  in  clean  water.  (Ray- 
PTT) 
W87-07791 


CLEAN  WATER  ACT  RETURNS, 

R.  Rhein.  .„  .,     ,       ., 

Chemical  Week  CHWKA9,  Vol.  140,  No.  3,  p  17, 
January  1987. 

Descriptors:    'Clean    Water    Act,    'Legislation, 
'Publicly  owned  treatment  works. 

A  $20  billion  Clean  Water  Act  reauthorization  bill 
provides:  (1)  an  $18  million  authorization  of  federal 
grants  for  municipal  wastewater  treatment  plants;  ' 
(2)  new  authorization  for  the  Environmental  Pro- 
tection Agency  to  impose  administrative  civil  pen- 
alties- (3)  regulation  of  industrial  stormwater  dis- 1 
charges-  and  (4)  a  new  compliance  date  for  organic  r 
chemical  effluent  guidelines.  EPA  can  now  impose, 
a  two-tier  system  of  administrative  penalties  in 
civil  actions  against  companies  operating  their  own 
wastewater  treatment  facilities  that  fail  to  meet 
federal  regulations.  A  new  permitting  program  win 
be  established  to  control  industrial  and  municipal  j 
stormwater  discharges  as  point  sources  of  pollu- 
tion.  (McFarlane-PTT) 
W87-07817 

MICROBIOLOGICAL  QUALITY  OF  BOTTLED 
WATER  SOLD  IN  CANADA, 

Helath   and   Welfare   Canada,   Ottawa  (Ontano).j 
Food  Directorate. 
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).  W.  Warburton,  P.  I.  Peterkin,  K.  F.  Weiss,  and 

A.  A.  Johnston. 

Canadian  Journal  of  Microbiology  CJMIAZ,  Vol 

2,  No.   11,  p  891-893,  November  1986.  2  tab    17 

ef. 

)escriptors:  'Microbiological  studies,  'Bottled 
,-ater.  'Water  analysis,  'Water  quality,  Bacterial 
nalysis.  Contamination. 

/ithin  the  last  few  years,  there  has  been  an  in- 
rease   in   the   consumption   of  bottled   water   in 
forth  America,   prompted   by  concern  over  in- 
reasing  water  pollution,   by  offensive   tastes  or 
dors  from  municipal  water  supplies,  by  objection 
>  fluoride,  chlorine,  and  other  additives,  and  by 
le  public's  unquestioning  apperception  of  good 
uality  in  bottled  water  since  it  usually  derives 
om  a  spring  or  underground  source.   By  legal 
ifinition,  water  represented  as  mineral  or  spring 
ater  is  a  potable  water  obtained  from  an  under- 
■ound  source,  but  not  from  a  public  water  supply, 
id   should    not   contain   any   coliform    bacteria. 
ther  bottled  waters  (termed  water  in  sealed  con- 
iners)  may  undergo  a  variety  of  treatments  if 
belled  accordingly  and  should  not  contain  any 
>li form  bacteria  nor  more  than  100  aerobic  bacte- 
i  per  milliliter.  The  microbiological  quality  of 
rttled  water  sold  in  Canada  was  evaluated.  A 
tal  of  114  lots  of  bottled  water,  both  domestic 
id  imported,  were  analyzed  for  aerobic  colony 
iunt,  coliforms,  fecal  coliforms,  and  Escherichia 
Ji.  No  fecal  coliforms  or  E.  coli  were  found, 
ineteen  (41%)  of  the  41  lots  of  domestic  purified 
iter  were  found  to  exceed  aerobic  colony  count 
tndards  and  another  lot  exceeded  coliform  stand- 
is.  One  lot  each  of  domestic  and  imported  min- 
il  water  exceeded  coliform  standards.  If  mineral 
iter  were  governed  by  the  aerobic  colony  count 
indards  for  bottled  water,  then  5  lots  each  of 
th  domestic  and  imported  mineral  water  would 
ve  been  found  to  be  unsatisfactory.  More  sur- 
illance  of  the  bottled  water  industry  in  Canada  is 
:ommended.  (McFarlane-PTT) 
87-07818 


[PROVED     MANAGEMENT     SYSTEMS     A 

UST, 

mp,   Dresser  and   McKee,   Inc.,   Boston,   MA. 

Hersch. 

iter  Engineering  and  Management  WENMD2 

il.  134,  No.  1,  p  12,  38,  January  1987. 

scriptors:  'Management  planning,  Water  treat  - 
nt,  Wastewater  treatment,  Regulations,  Law  en- 
cement,  Operating  policies. 

incompliance  of  water  and  wastewater  treat- 
nt  plants  with  existing  regulations  is  a  persistent 
nagement  problem.  Many  facilities  are  hardly 
naged  at  all,  resulting  in  high  operating  costs, 
ir-constant  internal  friction  and  bickering,  poor 
rale,  operational  delays,  missed  schedules,  and 
:kups  due  to  management's  indecisions,  myriad 
itakes,  and  absence  of  assigned  responsibilities  or 
ountability.  In  general  the  problem  is  usually 
:  to  lack  of  systematic,  thought-through,  well- 
pared,  formal  management  procedure.  The  first 
5  in  management  improvement  is  to  define  each 
the  management  functions  underlying  the  oper- 
>ns  of  a  particular  water  or  wastewater  utility, 
h  as  personnel  management,  process-control 
nagement,  maintenance  management,  purchas- 
management,  financial  management,  and  infor- 
tion-system  management.  The  resulting  list 
uld  be  ordered  for  priority-order  attention.  The 
ond  step  is  to  name  the  objectives  for  each  of 
se  management  activities  and  the  procedures 
ded  to  achieve  them,  making  sure  that  all  indi- 
ual  objectives  are  consistent  with  the  utility's 
ective,  and  that  all  elements  involved,  even  if 
I  peripherally,  in  the  management  activities  are 
uded.  A  critical  part  is  pinpointing  the  true 
ective.  The  third  step  is  to  document  the  new 
mproved  management  procedures  as  complete- 
but  as  simply  and  directly,  as  possible.  The 
rth  step  consists  of  implementing  the  new  meth- 
,  using  a  two-part  process.  One  part  takes  ac- 
nt  of  changes  needed  for  corrective  actions;  the 
er  accounts  for  training  personnel  who  are  di- 
Jy  affected  and  for  informing  all  others 
:Farlane-PTT) 


W87-07827 


STATISTICAL  METHODS  FOR  CHARACTER- 
IZING GROUND-WATER  QUALITY, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
J.  Harris,  J.  C.  Loftis,  and  R.  H.  Montgomery. 
Ground  Water  GRWAAP,  Vol.  25,  No.  2,  p  185- 
193,  March-April  1987.  5  fig,  4  tab,   11  ref   DOI 
Grant  14-08-0001-1060. 

Descriptors:  'Water  quality  data,  'Data  collec- 
tions, 'Monitoring,  'Groundwater,  'Groundwater 
management,  'Statistical  methods,  'Groundwater 
pollution,  'Statistical  analysis,  'Statistics,  Quality 
control,  Mathematical  studies,  Seasonal  variation, 
Time  series  analysis,  Distribution  graphs,  Water 
pollution  control,  Monitoring,  Water  management, 
Water  quality,  Periodograms,  Student's  t-test,' 
Mann-Whitney  test,  Analysis  of  variance,  Kruskal- 
Wallis  test,  Correlation  coefficient. 

The  benefits  from  groundwater  quality  monitoring 
ultimately  depend  on  the  statistical  methods  used 
to  analyze  data.  The  methods  must  match  both  the 
information  expectations  of  users  and  the  charac- 
teristics of  the  water  quality  variables  to  which 
they  are  applied.  The  primary  objective  of  regula- 
tory groundwater  monitoring  is  detecting  changes 
in  quality.  To  select  appropriate  statistical  tests  for 
change,  one  must  know  whether  the  water  quality 
variables  of  concern  are  seasonal,  normally  distrib- 
uted, and  serially  dependent.  Guidance  is  provided 
in  analyzing  limited  background  data  sets  to  deter- 
mine these  three  characteristics.  Recommended 
procedures  to  detect  seasonality  were  periodo- 
grams, Student's  t-test,  Mann- Whitney  test,  analy- 
sis of  variance,  and  Kruskal-Wallis  test.  To  test  for 
normality,  the  skewness  coefficient  is  recommend- 
ed. To  detect  serial  dependence,  sample  autocorre- 
lation coefficients  may  be  tested  for  significance 
(See  also  W87-07852)  (Author's  abstract) 
W87-07853 


FAST  TRACKING  TO  WATER  QUALITY, 

Espey,  Huston  and  Associates,  Inc.,  Austin,  TX. 
For  primary  bibliographic  entry  see  Field  5D 
W87-07928 


CAN  A  SMALL  TOWN  TREATMENT  PLANT 
ESTABLISH  NEW  STANDARDS, 

For   primary   bibliographic   entry   see   Field   5D 
W87-07938 


HIGH  TECH  APPROACH  TO  URBAN  STORM- 
WATER  MANAGEMENT, 

Austin   Dept.   of  Public   Works,   TX.   Watershed 

Management  Div. 

D.  V.  Pimentel,  and  G.  E.  Oswald. 

Public  Works  PUWOAH,  Vol.  117,  No    12   p  32- 

34,  December  1986. 

Descriptors:  'Urban  runoff,  'Storm  runoff,  'Wa- 
tershed management,  'Stormwater,  'Drainage 
programs,  'Water  quality  management,  'Austin, 
Texas,  Runoff,  Watershed  management,  Urbaniza- 
tion, Urban  drainage,  Runoff  volume,  Wastewater 
management,  Storm  water,  Flooding,  Economic 
aspects,  Financing,  Planning,  Management  plan- 
ning, Regional  planning,  Monitoring,  Erosion  con- 
trol, Automation,  Remote  sensing,  Computers, 
Data  collections,  Data  processing. 

Austin,  TX  has  adopted  innovative  solutions  to  the 
increasingly  complex  issues  of  urban  stormwater 
management.  These  solutions  are  reviewed;  they 
include  funding,  scheduled  drainage  facility  main- 
tenance planning,  stormwater  quality  monitoring, 
erosion  and  sedimentation  control  measures,  an 
automated  water  quality  data  base,  a  remote  sens- 
ing and  geographical  information  system,  regional 
stormwater  detention  planning,  a  floodplain  infor- 
mation center,  and  a  flood  early  warning  system. 
Each  of  these  involves  some  or  all  of  the  various 
aspects  of  the  following:  planning;  data  collection, 
storage,  retrieval,  analysis,  and  forecasting;  regula- 
tion; public  information;  and  public  review.  Future 
plans  include  increased  automation  of  the  city's 
watershed  management  endeavors.  (Doria-PTT) 
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W87-07939 

SERVICE  ACTIVE  IN  CHESAPEAKE  RESTO- 
RATION, 

Ecological  Services,  Annapolis,  MD. 

S.  Funderburk. 

Fish  and  Wildlife  News,  p  20-21,  April-May  1986. 

Descriptors:  'Chesapeake  Bay,  'Administrative 
agencies,  'Estuarine  environment,  'Conservation, 
'Environmental  policy,  Environment,  Estuaries, 
Fish,  Waterfowl,  Habitats,  Wildlife  habitats,  Bass, 
Geese,  Water  pollution,  Water  pollution  effects, 
Wildlife  conservation,  Vegetation,  Aquatic  plants, 
Mollusks,  Assays,  Bioassays,  Standards,  Water 
quality  standards,  Water  quality  management, 
Mapping,  Surveys,  Education,  Public  policy, 
Social  aspects. 

The  U.S.  Fish  and  Wildlife  Service  is  participating 
in  a  multimillion  dollar  federal  and  state  effort  to 
restore  the  Chesapeake  Bay,  whose  wildlife  popu- 
lations have  been  reduced  by  water  pollution  (pri- 
marily from  nutrient  enrichment,  but  also  toxic 
chemicals).  A  number  of  separate  restoration  mis- 
sions are  being  undertaken  to  restore  many  of  the 
important  resources  of  the  bay.  Projects  include: 

(1)  water  quality  data  collection  on  the  Choptank 
River  to  identify  agricultural  areas  in  need  of  best 
management  practices  for  reducing  nutrient  runoff; 

(2)  a  study  of  four  industrial  discharge  sites  to 
determine  effluent  effects  on  aquatic  life;  (3)  aerial 
photography  and  mapping  of  aquatic  vegetation; 

(4)  development  of  public  education  materials;  and 

(5)  striped  bass  hatchery  production  and  tagging 
(Doria-PTT)  6S  5 
W87-08009 


WATER  REGULATIONS  AND  THE  DIREC- 
TION OF  THE  EPA, 

Environmental   Protection   Agency,   Dallas,   TX. 

Region  VI. 

M.  O.  Knudson. 

Southwest    and    Texas    Water    Works    Journal 

STWJDV,    Vol.    69,   No.    1,   p   4-9,   April    1987. 

Descriptors:  'Drinking  water,  'Water  quality  man- 
agement, 'Legislation,  'Environmental  Protection 
Agency,  Legal  aspects,  Law  enforcement,  Regula- 
tions, Safe  Drinking  Water  Act,  Water  Quality 
Act. 

Details  of  the  June  1986  amendments  to  the  Safe 
Drinking  Water  Act  which  requires  every  public 
water  supply  in  the  USA  to  meet  the  primary 
drinking  water  regulations  were  presented.  The 
new  amendments  state  that:  (1)  the  EPA  must 
regulate  nine  contaminants  within  a  year  of  enact- 
ment, another  40  within  two  years,  and  another  34 
within  three  years  for  a  total  of  83,  (2)  Congress 
has  specified  the  83  contaminants  but  the  EPA  has 
the  option  of  substituting  up  to  seven  other  con- 
taminants for  those  on  the  list  if  that  will  provide 
greater  health  protection,  (3)  in  addition  to  the  83, 
at  least  25  more  primary  standards  will  be  required 
by  1991  and  25  more  standards  every  three  years 
thereafter,  (4)  within  18  months  of  enactment  of 
the  law  the  EPA  must  promulgate  regulations 
specifying  criteria  under  which  filtration  is  a  re- 
quired treatment  technique  and  states  will  have 
four  years  to  comply,  and  (5)  by  June  1988  the 
EPA  must  promulgate  regulations  requiring  disin- 
fection and  specifying  criteria  that  will  be  used  to 
grant  The  impacts  of  the  major  policy  changes 
included  in  the  Water  Quality  Act  of  1987  on  the 
environment,  the  EPA,  and  state  and  local  govern- 
ments were  discussed.  The  EPA  expects  to  contin- 
ue cooperating  with  state  and  local  governments 
on  compliance  with  the  laws  and  to  continue  em- 
phasizing water  and  wastewater  programs.  (Wood- 

W87-08068 


ROLE  OF  RIVERBANK  FILTRATION  ALONG 
THE  RHINE  RIVER  FOR  MUNICIPAL  AND 
INDUSTRIAL  WATER  SUPPLY, 

Technische   Univ.    Hamburg-Harburg   (Germany, 

F.R.). 

P.  A.  Wilderer,  U.  Forstner,  and  O.  R.  Kuntschik. 

IN:  Artificial  Recharge  of  Groundwater,  Butter- 
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worth  Publishers,  Boston,  Massachusetts.  1985.  p 
509-528,  7  fig,  6  tab,  41  ref. 

Descriptors:  'Surface-goundwater  relations,  'Bank 
filtration,  •Filtration,  *Rhine  River,  'Municipal 
water,  'Industrial  water,  •Germany,  'Water  qual- 
ity control,  Water  supply  development,  Water 
supply,  SaltB,  Organic  compounds,  Heavy  metals. 

In  the  Rhine  River  basin  in  Germany,  riverbank 
filtration  has  been  practiced  widely  for  decades  to 
meet  water  demands  for  population  and  industry. 
Until  the  late  1950s,  the  quality  of  the  mixture  of 
bank  filtrate  and  natural  groundwater  was  satisfac- 
tory for  potable  water,  and  thus,  no  additional 
water  treatment  was  required.  Due  to  the  increas- 
ing water  pollution  in  the  Rhine  River  since  then, 
serious  water  quality  problems  have  developed. 
Plugging  of  the  filter  inlet  zone  occurred.  Salt, 
trace  organics,  and  heavy  metals  are  pollution  cat- 
egories of  major  concern.  In  additional,  iron  and 
manganese  remobilization,  caused  by  enhanced  re- 
ducing conditions  in  the  filter  body,  harmfully 
impacts  on  the  water  quality.  As  a  result,  advanced 
water  treatment  systems  must  be  installed,  which 
could  result  in  tremendous  treatment  costs.  Utility 
companies  are  switching  more  and  more  to  alterna- 
tive water  sources,  such  as  impoundment  of  non- 
polluted  rivers  and  even  artificial  groundwater  re- 
charge using  pretreated  water.  These  increasing 
water  quality  problems  may  be  managed  by  water 
treatment.  However,  the  more  effective  policy  to 
meet  the  increasing  water  demands  is  to  protect 
the  water  supply  sources  via  riverwater  pollution 
control.  Programs  sponsored  by  the  state  and  the 
federal  governments  have  already  proved  to  be 
effective.  The  Rhine  River  is  gradually  improving, 
even  though  conditions  there  are  still  beyondthe 
tolerable  level.  (See  also  W87-08137)  (Lantz-PTT) 
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BANK  AND  DUNE  INFILTRATION  OF  SUR- 
FACE WATER  IN  THE  NETHERLANDS, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Leidschendam  (Netherlands).  Lab.  of  Or- 
ganic Chemistry. 
G.  J.  Piet,  and  B.  C.  J.  Zoeteman. 
IN:  Artificial  Recharge  of  Groundwater,  Butter- 
worth  Publishers,  Boston,  Massachusetts.  1985.  p 
529-540,  1  fig,  8  tab,  7  ref. 

Descriptors:  'Artificial  recharge,  'Infiltration, 
•Groundwater  recharge,  'Netherlands,  'Surface 
water,  'Groundwater  quality,  Surface-groundwat- 
er  relations,  Water  supply  development,  Water 
quality. 


The  Netherlands  currently  uses  about  1,900  million 
cu  m  of  water/yr  for  its  drinking  water  supply. 
About  60%  of  this  water  comes  from  groundwat- 
er, and  about  40%  from  surface  water.  In  the 
populous  western  part  of  the  country  near  the 
coast,  where  the  provinces  of  North  and  South 
Holland  and  the  cities  of  Amsterdam,  The  Hague, 
and  Rotterdam  are  located,  the  groundwater  is 
generally  insufficient.  The  drinking  water  supply 
in  this  area  is  largely  dependent  on  surface  water 
that  is  put  through  an  open  infiltration  system. 
Pretreated  riverwater,  which  undergoes  chlorina- 
tion  during  summer,  is  introduced  into  the  coastal 
dunes  by  means  of  canals  and  open  ponds  and  is 
then  allowed  to  filter  through  the  soil  before  ex- 
traction.  Until   the    1960s,   artificial   recharge   of 
groundwater  was  considered  to  be  primarily  a 
hydrologic  and  physical  process.  Chemical  consid- 
erations were  limited  to  such  transformations  of 
inorganic  compounds  as  nitrification  and  denitrifi- 
cation.  Even  after  the  seriousness  of  river  contami- 
nation with  hundreds  of  industrial  chemicals  was 
recognized,  only  limited  attention  was  geiven  to 
the  behavior  of  these  chemicals  during  infiltration 
of  river  water  in  the  soil.  The  current  application 
of  advanced  analytical  techniques  is  shedding  new 
light  on  the  potential  of  the  infiltration  process  to 
remove  chemical  compounds  from  polluted  raw 
waters  and  on  the  possible  dangers  of  soil  contami- 
nation in  the  recharge  area.  With  these  new  in- 
sights, the  reaction  of  organic  chemicals  during  the 
passage  of  water  through  the  soil  has  gained  not 
only  a  scientific  but  also  a  political  impact.  This 
chapter  discusses  the  use  of  infiltration  systems  in 
The  Netherlands  and  then  explores  the  behavior  of 


individual  organic  chemicals  during  the  infiltration 
process  under  field  conditions.  This  approach  lends 
to  a  number  of  hypotheses  on  the  behavior  of 
individual  compounds  during  infiltration  that  need 
to  be  further  verified  by  model  studies  under  labo- 
ratory conditions.  Finally,  recommendations  for 
further  research  in  this  respect  are  given.  (See  also 
W87-08 137)  (Lantz-PTT) 
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RESEARCH  FOR  GROUNDWATER  QUALITY 
MANAGEMENT, 

Robert   S.   Kerr  Environmental   Research   Lab., 

Ada,  OK.  „.,.,«, 

For  primary  bibliographic  entry  see  Field  4B. 
W87-08163 

RIVER  WATER  QUALITY  MONITORING, 

Oklahoma   Univ.,    Norman.    Environmental    and 

Ground  Water  Inst. 

For  primary  bibliographic  entry  see  Field  7A. 
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EFFECT  OF  RCRA  ON  THE  CHEMICAL  IN- 
DUSTRY, .    .       „,    , . 

Chemical  Manufacturers  Association,  Washington, 

DC. 

J.  J.  Mayhew. 

IN:  Environment  and  Solid  Wastes:  Characteriza- 
tion, Treatment,  and  Disposal.  Proceedings  of  the 
Fourth  Life  Sciences  Symposium,  Environment 
and  Solid  Wastes,  Gatlinburg,  Tennessee,  October 
4-8,  1981.  Butterworth  Publishers,  Boston,  Massa- 
chusetts. 1983.  p  7-12. 

Descriptors:  'Chemical  industry,  'Environmental 
effects,  'Legislation,  'Waste  disposal,  Waste  man- 
agement, Regulations,  Hazardous  wastes,  Research 
needs. 

The  Resource  Conservation  and  Recovery  Act 
(RCRA)  of  1976  has  had  a  major  effect  on  the  way 
the  chemical  industry  treats  and  disposes  of  its 
wastes.  In  1980  and  1981  the  U.S.  Environmental 
Protection  Agency  (EPA)  promulgated  regula- 
tions that  place  stringent  controls  on  the  handling 
of  hazardous  wastes.  These  regulations  have  both 
favored  certain  types  of  treatment  and  disposal  and 
provided  the  economic  incentive  to  modify  manu- 
facturing processes  that  minimize  the  production 
of  residuals  that  must  be  discarded.  This  chapter 
describes  the  results  of  an  informal  survey  of  sever- 
al major  chemical  companies  to  determine  what 
specific  changes  in  hazardous  waste  handling  prac- 
tices have  occurred  since  the  promulgation  of  the 
regulations,  and  what  long-term  trends  in  genera- 
tion and  disposal  are  expected.  The  survey  in- 
cludes information  on  research  needs,  shifts  in 
methods  of  disposal,  and  short-term  solutions  in 
response  to  regulatory  and  scientific  uncertainty 
concerning  acceptable  methods  of  disposal.  (See 
also  W87-08166)  (Author's  abstract) 
W87-08167 


REMEDIAL  ACTIONS  AT  SOLID  WASTE 
LANDFILLS, 

Wehran  Engineering  Corp.,  Middletown,  NY. 
For  primary  bibliographic  entry  see  Field  5E. 
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ANALYSIS  OF  SEPTIC  TANK  DISTRIBUTION 
AND  SEPTAGE  GENERATION  RATES  IN  IL- 
LINOIS, 

Illinois  State  Environmental  Protection  Agency, 

Springfield.  Div.  of  Water  Pollution  Control. 

For  primary  bibliographic  entry   see  Field   5D. 
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RADIONUCLIDES  IN  DRINKING  WATER:  AN 
OVERVIEW, 

Montgomery  (James  M.),  Inc.,  Pasadena,  CA. 
For  primary  bibliographic  entry  see  Field  5B. 
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EVALUATION  OF  A  GROUNDWATER  COR- 
RECTIVE ACTION  AT  THE  CHEM-DYNE 
HAZARDOUS  WASTE  SITE  USING  A  TELE- 
SCOPIC  MESH  REFINEMENT  MODELING 
APPROACH, 

GeoTrans,  Inc.,  Herndon,  VA. 
D.  S.  Ward,  D.  R.  Buss,  J.  W.  Mercer,  and  S.  S. 

w'aferkesources  Research  WRERAQ,  Vol.  23, 
No.  4,  p  603-617,  April  1987.  18  fig,  1  tab,  22  ref. 

Descriptors:  'Water  pollution  treatment,  'Path  of 
pollutants,  'Groundwater  pollution,  'Model  stud- 
ies, Geohydrology,  Plumes,  Pollutants,  Waste  dis- 
posal, Regional  analysis,  Infiltration. 

The  available  data  base  and  hydrogeologic  infor- 
mation for  the  Chem-Dyne  hazardous  waste  site, 
located  in  southwestern  Ohio,  are  typical  of  many 
Superfund  sites.  Data  are  localized  because  investi- 
gations conducted  at  these  sites  are  for  the  purpose 
of  defining  contaminant  plumes.  Little  or  no  data 
are  available  to  characterize  the  regional  flow  sys- 
tems which  impart  a  controlling  influence  on  the 
rate  and  direction  of  contaminant  migration.  To 
simulate  groundwater  flow  and  contaminant  trans- 
port in  this  setting,  a  telescopic  mesh  refinement 
(TMR)  approach  is  appropriate.   This  approach 
provides  the  means  of  accurately  incorporating 
regional  controlling  factors  into  smaller  model  do- 
mains and  also  increased  grid  resolution  in  areas  of 
critical   importance.    At   the   Chem-Dyne   site   a 
finite-difference  model  was  applied  at  three  scales: 
regional,  local,  and  site.  This  application  of  TMR 
integrates  the  regional  and  local  flow  system  char- 
acteristics to  analyze  the  effectiveness  of  a  pro- 
posed remedial  action  at  the  site  scale.  The  TMR 
modeling   approach   permits   effective   flow   and 
transport  model  construction  and  calibration  to 
provide  quantitative  analysis  of  system  response  to 
a  groundwater  extraction-injection  well  clean-up 
system.  Calibration  of  the  flow  models  demon- 
strates the  regional  importance  of  induced  river 
infiltration  to  groundwater  pumping  centers  and 
the  control  of  surface  water  features  on  the  direc- 
tion of  plume  migration.  The  site-scale  transport 
model  reveals  that  a  significant  portion  of  the 
volatile  organic  contaminants  are  not  captured  by 
the  preliminary  proposed  system.   (Author's  ab- 
stract) 
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LEACHING  EVALUATION  OF  AGRICULTUR- 
AL CHEMICALS  (LEACH)  HANDBOOK, 

Anderson-Nichols  and  Co.,  Inc.,  Palo  Alto,  CA. 
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PROCEEDINGS  OF  A  SEMINAR  ON  ATTAIN- 
ING WATER  QUALITY  GOALS  THROUGH 
WATER  MANAGEMENT  PROCEDURES. 

Hydrologic  Engineering  Center,  Davis,  CA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA-123874. 
Price  codes  A13  in  paper  copy  and  A01  in  micro- 
fiche February  17-18,  1982,  Dallas,  Texas.  271  p. 


COMMUNITY  WATER  SUPPLY  IN  DEVELOP- 
ING COUNTRIES:  LESSONS  FROM  EXPERI- 
ENCE, EVALUATION  SUMMARIES  AND 
CONFERENCE  FINDINGS, 

Agency  for  International  Development,  Washing- 
ton, DC.  _ 
For  primary  bibliographic  entry  see  Field  it. 
W87-08234 


Descriptors:  'Water  resources  development, 
•Water  management,  'Resources  management, 
Water  quality  control,  Water  quality,  Resources 
development,  Water  sampling,  Water  use,  Aquatic 
environment,  Lakes,  Reservoirs. 

Various  aspects  of  attaining  water  quality  goals 
through  water  management  procedures  are  pre- 
sented in  a  series  of  28  papers.  General  subjects 
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covered  include  evaluation  of  water  quality  im- 
pacts, water  quality  program  management,  reser- 
voir water  quality  data  collection,  laboratory  anal- 
ysis, data  management,  data  interpretation,  sam- 
pling design,  modeling  capability,  water  quality 
modeling,  water  control,  disposal  of  contaminated 
wastes,  ocean  dumpling,  Mt.  St.  Helens  recovery 
operation,  salinity  response  in  San  Francisco  Bay, 
turbine  venting,  and  management  of  water  quality 
at  specific  dams  and  reservoirs.  (See  also  W87- 
08366  thru  W87-08390)  (Halterman-PTT) 
W87-08365 


EVALUATION  OF  WATER  QUALITY  IM- 
PACTS FROM  WATER  RESOURCES  MAN- 
AGEMENT PROGRAMS  AND  PROJECTS, 

Oklahoma  Univ.,  Norman.  School  of  Civil  Engi- 
neering and  Environmental  Science. 
L.  W.  Canter. 

IN:  Proceedings  of  a  Seminar  on  Attaining  Water 
Quality  Goals  through  Water  Management  Proce- 
dures, February  17-18,  1982,  Dallas,  Texas,  p  4-29, 
3  fig,  10  tab,  57  ref. 

Descriptors:  'Water  resources  development, 
•Water  management,  *Resources  management, 
Water  quality  control,  Water  quality,  Resources 
development,  Water  sampling,  Water  use,  Runoff, 
Aquatic  environment,  Ecosystems,  Lakes,  Reser- 
voirs, Multipurpose  reservoirs,  Reservoir  oper- 
ition,  Mitigation,  Environmental  effects. 

An  evaluation  of  water  quality  impacts  including 
those  resulting  from  water  resources  management 
programs  and  various  projects,  such  as  multipur- 
[>ose  reservoirs  and  industrial  complexes,  is  dis- 
:ussed.  Specifically,  a  systematic  approach  to  iden- 
tifying and  evaluating  water  quality  and  quantity- 
-elated  impacts  of  water  resources  management 
programs  is  presented.  A  conceptual  framework 
or  addressing  water  pollution  impacts  is  outlined, 
ind  specific  information  associated  with  each  of 
he  framework  elements  is  summarized.  The  sug- 
jested  framework  includes  the  following  elements: 
dentification  of  impact-causing  factors,  description 
)f  baseline  conditions,  calculation  of  anticipated 
mpacts,  assessment  of  calculated  impacts,  identifi- 
:ation  and  evaluation  of  mitigation  measures,  and 
weparation  of  study  documentation.  Examples  of 
■cientific  approaches  for  accomplishing  the  various 
ilements  of  the  conceptual  framework  are  also 
ncluded.  The  ability  to  predict  and  assess  water 
nudity  impacts  by  applying  existing  technologies  is 
liscussed.  (See  also  W87-08365)  (Halterman-PTT) 
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iVATER  QUALITY  PROGRAM  MANAGE- 
MENT, 

!*>rps  of  Engineers,  Huntington,  WV.  Huntington 

District. 

3.  P.  Kincaid. 

N:  Proceedings  of  a  Seminar  on  Attaining  Water 

Quality  Goals  through  Water  Management  Proce- 

lures,  February  17-18,  1982,  Dallas,  Texas,  p  30- 

14. 
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/arious  aspects  of  attaining  water-quality  objec- 
ives  are  presented,  with  a  focus  on  Corps  of 
Engineers  program  management  at  the  district 
evel.  The  importance  of  a  case-by-case  approach 
o  investigations  is  discussed.  General  criteria  for 
evaluating  the  adequacy  of  sampling  scope  and 
nethods  include:  impact  identification,  impact 
neasurement,  impact  interpretation,  and  impact 
luantification.  The  ultimate  objectives  and  prior- 
ties  of  a  program  are  predicated  on  these  and 
rther  criteria,  including:  the  significance  of  given 
mpacts  or  issues,  the  resources  available  to  further 
evaluate  given  impacts,  the  alternative  action  avail- 
ible  to  either  mitigate  or  eliminate  the  impacts,  the 
irobability  of  a  given  impact's  occurrence  and  the 
esulting  damage  or  loss,  and  administrative  con- 
traints.  (See  also  W87-08365)  (Halterman-PTT) 
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ENVIRONMENTAL   AND   WATER   QUALITY 
OPERATIONAL  STUDIES  (EWQOS)  -  STATUS, 
Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 
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IN:  Proceedings  of  a  Seminar  on  Attaining  Water 
Quality  Goals  through  Water  Management  Proce- 
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Resources  development,  Planning,  Resource  man- 
agement, Water  sampling,  Technology  transfer. 

A  program  to  provide  research  and  development, 
and  a  program  of  technology  transfer  to  solve  high 
priority  environmental  problems  associated  with 
water  resources  development,  are  discussed.  The 
conduct  of  the  program  ensures  that  results  are 
technically  sound  and  are  founded  on  sufficient 
data  obtained  by  field  studies  of  operational 
projects.  Review  and  coordination  procedures  es- 
tablished will  ensure  that  planning,  design,  con- 
struction and  operational  procedures  developed 
will  be  compatible  with  project  purposes,  minimize 
constraints  and  conflicts,  and  promote  sound  water 
resource  development.  Finally,  technology  transfer 
ensures  that  information  provided  to  field  offices 
will  be  useful,  cost  effective,  and  meet  needs 
through  application  and  feedback  on  program  re- 
sults. (See  also  W87-08365)  (Halterman-PTT) 
W87-08368 


APPLICATION  OF  DATABASE  MANAGE- 
MENT TECHNIQUES  TO  RESERVOIR 
WATER  QUALITY  STUDIES, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 
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ONE  AND  TWO  DIMENSIONAL  WATER 
QUALITY  MODELING, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
D.  L.  Robey,  and  A.  B.  Stein. 
IN:  Proceedings  of  a  Seminar  on  Attaining  Water 
Quality  Goals  through  Water  Management  Proce- 
dure, February  17-18,  1982,  Dallas,  Texas,  p  108- 
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mental effects. 

Water  quality  models  being  developed  within  the 
Corps  of  Engineers'  Environmental  and  Water 
Quality  Operational  Studies  (EWQOS)  program, 
for  reservoir  and  riverine  areas,  are  discussed.  A 
major  objective  of  the  EWQOS  is  the  development 
of  water  quality  models  specifically  for  use  by 
Corps  of  Engineers  Division  and  District  engineers 
and  scientists.  Emphasis  has  been  placed  on  obtain- 
ing the  required  field  and  laboratory  data  to  form  a 
better  understanding  of  water  quality  processes 
and  also  provide  information  for  verification  of 
models.  The  models  described  include  CE-QUAL- 
RI,  CE-THERM-R1,  CE-QUAL-R2,  and  CE- 
QUAL-RV2.  The  use  of  these  models  to  improve 
the  Corps  of  Engineers  credibility  in  the  area  of 
water  quality  modeling  and  increase  the  accept- 
ability of  results  is  discussed.  (See  also  W87-08365) 
(Halterman-PTT) 
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RIVER  AND  RESERVOIR  SYSTEMS  WATER 
QUALITY  MODELING  CAPABILITY, 

Hydrologic  Engineering  Center,  Davis,  CA. 
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Water  Quality  Control — Group  50 

Early  water  quality  mathematical  models  are  brief- 
ly described  and  the  evolution  of  modern  state-of- 
the-art  mathematical  models  is  discussed.  Several 
models  are  presented  which  provide  an  excellent 
package  of  programs  to  meet  many  of  the  normal 
needs  for  one-dimensional  modeling  capability. 
Specific  types  of  models  presented  include  those 
for  reservoir  temperature  analysis,  river-reservoir 
ecological  analysis,  and  reservoir  system  water 
quality  analysis.  (See  also  W87-08365)  (Halterman- 
PTT) 
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Various  aspects  of  coordinating  dredging  activities 
along  the  Mississippi  River  are  discussed.  Lawsuits 
concerning  environmental  impact  statements;  al- 
lowable dredging  depth;  the  Clean  Water  Act  of 
1977  as  it  applies  to  some  aspects  of  dredging; 
maintenance  dredging,  specifically  regarding 
permit  exceptions  and  variances;  water  quality  im- 
pacts; and  compliance  with  state  standards  includ- 
ing Minnesota,  Wisconsin  and  Iowa  are  described. 
The  basic  issue  addressed  is  the  question  of  wheth- 
er discharge  from  upland  dredged  material  con- 
tainment sites  are  regulated  by  the  NPDES  permit 
program  of  Section  402  of  the  Clean  Water  Act,  or 
as  a  continuation  and  therefore,  part  of  the  disposal 
of  dredged  material  and  thus  regulated  by  Section 
404  of  the  Clean  Water  Act.  (See  also  W87-08365) 
(Halterman-PTT) 
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R.  J.  Pierce. 

IN:  Proceedings  of  a  Seminar  on  Attaining  Water 
Quality  Goals  through  Water  Management  Proce- 
dures, February  17-18,  1982,  Dallas,  Texas,  p  150- 
176,  3  fig,  11  tab,  35  ref. 

Descriptors:  'Ocean  dumping,  'Dredging,  Water 
resources  development,  Water  management,  Water 
quality,  Aquatic  environment,  Environmental  ef- 
fects, Benthos,  Bioassays,  Bioaccumulation. 

The  approach  developed  by  the  Corps  of  Engi- 
neers to  address  the  question  of  ocean  dumping  of 
New  York  Harbor  dredge  material  is  discussed. 
Liquid  and  suspended  particulate  phase  bioassays, 
using  phytoplankton,  zooplankton,  crustacean, 
mollusk  and  fish  are  described.  The  problems  in- 
volved in  the  interpretation  of  bioaccumulation 
data  and  the  lack  of  understanding  of  the  relation- 
ship between  the  10-day  laboratory  test  results  and 
equilibrium  concentrations  in  organisms  are  dis- 
cussed. Conclusions  from  studies  on  tissue  level 
accumulations  of  organisms  in  New  York  Sound 
indicate  that  organisms  can  apparently  'safely'  ac- 
cumulate tissue  burdens  that  cause  adverse  effects 
in  laboratory  studies.  (See  also  W87-08365)  (Hal- 
terman-PTT) 
W87-08383 


OCEAN  DUMPING  OF  DREDGED  MATERIAL 
OFF  THE  LOUISIANA  COAST, 

Army  Engineer  District,  New  Orleans,  LA. 
R.  J.  Hardy. 
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IN  Proceedings  of  a  Seminar  on  Attaining  Water 
Quality  Goals  through  Water  Management  Proce- 
dures, February  17-18,  1982,  Dallas,  Texas,  p  177- 
191,  10  tab. 

Descriptors:  "Ocean  dumping,  'Dredging,  Water 
quality  control,  Water  quality,  Marine  environ- 
ment, Environmental  effects,  Ecosystems,  Bioas- 
say,  Marine  environment,  Bioaccumulation. 

Extensive  bioassay  and  bioaccumulation  testing  of 
sediments  from  the  Barataria  Bay  Waterway  gulf 
approach  channel  were  conducted  to  determine  i 
their  disposal  would  result  in  any  chronic  sublethal 
or  acute  toxicity  effect  on  organisms  living  adja- 
cent to  the  disposal  site.  The  100%  suspended 
particulate  phase  or  liquid  phase  did  not  approach 
the  96-hour  LC50  for  sheepshead  minnow,  grass 
shrimp  or  brine  shrimp.  Survival  of  clams,  poly- 
chaete  worms,  or  commercial  shrimp  was  not  re- 
duced in  the  channel  sediment  during  the  solid 
phase.  Clams  and  shrimp  exposed  to  channel  sedi- 
ments during  solid  phase  did  not  accumulate  any 
statistically  significant  levels  of  constituents  of  con- 
cern. (See  also  W87-08365)  (Halterman-PTT) 
W87-08384 

O  &  M  DREDGING  EXPERIENCE  AS  RELAT- 
ED TO  CHANNEL  DEEPENING  FOR  COAL 
PORTS 

Army  Engineer  District,  Norfolk,  VA. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-08385 

DENISON  MANAGEMENT  RELEASES, 

Corps  of  Engineers,  Huntington,  WV.  Huntington 
District. 

R.  E.  Punnett,  and  J.  C.  Culbertson. 
IN-  Proceedings  of  a  Seminar  on  Attaining  Water 
Quality  Goals  through  Water  Management  Proce- 
dures, February  17-18,  1982,  Dallas,  Texas,  p  200- 
207,  3  ref. 

Descriptors:  *Water  resources  development, 
♦Water  management,  *Resources  management, 
Water  quality  control,  Water  quality,  Water  use, 
Aquatic  environment,  Dams,  Reservoirs,  Reser- 
voir operation. 

Recent  fish  kills  below  two  Oklahoma  projects 
revealed  the  need  for  a  management  practice  to 
prevent  fish  kills  associated  with  low  dissolved 
oxygen  (DO)  waters  from  bottom-release  dams.  A 
10,000  cfs  release  through  flood  conduits  for  30 
minutes  raised  DO  concentrations  from  near 
anoxia  to  near  saturation  almost  immediately.  A 
continuous  release  of  50  cfs  through  the  flood 
conduits  was  sufficient  to  maintain  the  early  morn- 
ing DO  concentration  to  near  saturation  values.  A 
release  of  135  cfs  was  sufficient  to  increase  DO 
concentrations  below  Keystone  Dam  from  48  to 
96%  saturation  in  4  hour.  By  pumping  surface 
water  downward  to  displace  the  hypolimnion  at 
the  conduit  intake  at  Denison  Dam,  improvement 
in  release  water  quality  was  possible.  (See  also 
W87-08365)  (Halterman-PTT) 
W87-08386 

TURBINE  VENTING  AT  CLARKS  HILL  DAM, 

Army  Engineer  District,  Savannah,  GA. 
For  primary  bibliographic  entry  see  Field  8C. 
W87-08389 


WATER  QUALITY  MANAGEMENT  AT 
HARRY  S.  TRUMAN  DAM  AND  RESERVOIR, 

Corps  of  Engineers,  Kansas  City,  MO.  Kansas  City 
District. 

W.  M.  Linder.  .  . 

IN:  Proceedings  of  a  Seminar  on  Attaining  Water 
Quality  Goals  through  Water  Management  Proce- 
dures, February  17-18,  1982,  Dallas,  Texas,  p  245- 
271,  13  fig,  1  tab,  5  ref. 

Descriptors:  'Water  quality  control,  "Water  man- 
agement, 'Reservoirs,  Multipurpose  reservoirs, 
Reservoir  operation,  Environmental  effects,  Water 
resources  development,  Dams. 

During  the  four  and  one-half  years  that  have 
elapsed  since  the  closure  of  the  Harry  S.  Truman 


Dam  in  west-central  Missouri,  several  water  qual- 
ity problems  have  occurred.  These  have  been  cor- 
rected either  by  structural  modifications  or  by 
adjustments  in  operation.  The  occurrence  of  down- 
stream supersaturation  was  substantially  reduced 
by  the  construction  of  deflectors  or  'flip-lips'  on 
the  downstream  face  of  the  spillway  and  by  limit- 
ing the  amount  of  spillway  discharges  until  com- 
pletion of  the  construction  of  power  facihtes.  Ad- 
aptation of  the  upstream  haul  road  as  a  skimming 
weir  should  reduce  the  amount  of  deoxygenated 
water  released  during  high  reservoir  levels  and 
may  totally  prevent  the  occurrence  during  normal 
pool  levels.  Depression  of  downstream  D.O.  levels 
during  periods  of  non-generation  may  be  avoided 
by  making  small  releases  from  the  spillway  during 
certain  time  of  day.  (See  also  W87-08365)  (Halter- 
man-PTT) 
W87-08390 

SUPERSATURATION  OF  NITROGEN  GAS 
CAUSED  BY  ARTIFICAL  AERATION  IN  RES- 
ERVOIRS, 

Limnological  Associates,  Kaneohe,  HI. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-08410 

DESORPTION  OF  2,3,7,8-TCDD  FROM  SOILS 
INTO  WATER/METHANOL  AND  METHANOL 
LIQUID  PHASES,  »«■,«, 

Maryland  Univ.,  College  Park.  Dept.  of  Civil  En- 
gineering. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-08473 

GROUND-WATER  PROTECTION  STRATEGY. 

Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Ground-Water  Protection. 
August  1984.  75  p,  1  tab,  20  ref,  6  append. 

Descriptors:  'Water  quality  control,  'Groundwat- 
er management,  'Groundwater,  'Water  quality 
management,  'Groundwater  pollution,  'Water 
pollution,  Environmental  policy,  Environmental 
protection,  Water  pollution  control,  Policy 
making. 

The  Environmental  Protection  Agency  formed  a 
task-force  to:  (1)  identify  areas  of  serious  inconsist- 
encies among  programs  and  institutions  at  State, 
local,  and  Federal  levels;  (2)  assess  the  need  for 
greater  program  coordination  within  the  EPA;  and 
(3)  help  strengthen  States'  capabilities  to  protect 
the  groundwater  resources  as  they  themselves 
define  the  need.  The  resulting  document  focuses 
on  issues  of  groundwater  quality  including  the 
nature  and  extent  of  groundwater  contamination  in 
the  U.S.,  assigning  responsibility  for  groundwater 
protection,  and  a  summary  of  the  proposed  EPA. 
strategy.  The  four  major  components  of  the  EPA 
strategy  are:  (1)  building  up  of  institutions  at  the 
State  level  for  a  short-term;  (2)  assessing  the  prob- 
lems that  may  exist  from  unaddressed  sources  of 
contamination  with  particular  attention  to  leaking 
storage  tanks,  surface  impoundments,  and  landfills; 
(3)  issueing  guidlines  for  EPA  decisions  affecting 
groundwater  protection  and  cleanup;  and  (4) 
strengthening  EPA's  organization  for  groundwater 
management.  (Wood-PTT) 
W87-08495 

EXAMPLE  OF  AUTOMATIC  CONTROL  OF 
WATER  QUALITY  (UN  EXEMPLE  DE  CON- 
TROLE  AUTOMATIQUE  DE  LA  QUALITE 
DESEAUX),  ,     ,     _ 

Service  des  Eaux,  Services  Industnels  de  Geneve 

(Switzerland). 

P.  Burkard,  C.  Cottet,  and  C.  Etter. 

Aqua  AQUAAA,  No.  1,  p  11-21,  1987.  11  fig,  4 

tab,  7  ref. 


cu  m,  75%  of  the  total  supply)  and  from  deep 
underground  water  (1985:  17,400,000  cu  m,  25%). 
Since  1961,  the  groundwater  level  naturally  led  by 
the  river  Arve's  infiltration  has  been  getting  stead- 
ily lower  because  of  increased  pumping  and  lower 
natural  supply.  In  order  to  maintain  the  pumping 
capacity  and  to  guarantee  the  diversification  of  the 
water  resources,  the  groundwater  has  been  artifi- 
cially fed  since  1980  with  8-1 1,000,000  cu  m/year. 
Water  from  the  Arve  is  used  for  replenishment 
after  being  treated  by  pre-oxidation,  flocculation, 
filtration  and  disinfection.  To  avoid  quick  silting  of 
the  filter  beds  as  well  as  pollution  of  the  under- 
ground water,  several  quality  parameters  of  the 
raw  and  treated  waters  are  continuously  recorded. 
The  replenishment  is  automatically  shut  off  when 
the  following  values  for  the  raw  water  are  met: 
turbidity:  100  UT/F  (corresponding  to  about  300 
mg/1  of  suspended  solids);  hexavalent  chromium: 
0.020  mg/1  Cr(VI);  mercury:  0.0015  mg/1  Hg;  cad- 
mium: 0.020  mg/1  Cd;  hydrocarbons:  about  0.5 
mg/1.  At  present  the  most  frequent  reasons  for 
interrupting  the  treatment  are,  besides  turbidity  in 
high  water  periods,  hydrocarbons  and  hexavalent 
chromium  pollution.  (Author's  abstract) 
W87-08518 


Descriptors:  'Water  quality,  'Drinking  water, 
'Artificial  recharge,  'Automation,  Water  treat- 
ment, Monitoring,  Urbanization,  Surface  water, 
Chemical  analysis,  Chromium,  Geneva. 

The  drinking  water  of  Geneva  and  of  the  sur- 
rounding area  (360,  000  ha)  is  supplied  from  treat- 
ed surface  water  (Lake  Leman  -  1985:  53,000,000 


AUTOMATIC  MONITORING  OF  SURFACE 
WATER  QUALITY:  THE  WARNING  STATION 
OF  LE  MONT  VALERIEN  WATER  TREAT- 
MENT PLANT, 

Centre  de  Recherche  Lyonnaise  des  Eaux  -  Degre- 

mont,  Le  Pecq  (France). 

For  primary  bibliographic  entry  see  Field  5A. 

W87-08519 


IMPACT   OF    ORGANIC    POLLUTANTS   ON 
COASTAL  WATERS,  GULF  OF  TRIESTE, 

Trieste  Univ.  (Italy).  1st.  di  Idraulica. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-08545 


WASTEWATER  DISPOSAL  IN  THE  RIJEKA 
REGION,  ,     „ 

Institute  for  Physical  Planning  and  the  Protection 
of  the  Environment,  Istarska  (Yugoslavia). 
For  primary  bibliographic  entry  see  Field  5E. 
W87-08547 

RECENT  DEVELOPMENTS  IN  THE  TREAT- 
MENT OF  OILY  EFFLUENTS, 

Institut  National  des  Sciences  Apphquees  de  Lyon, 

Villeurbanne  (France).  Lab.  de  Chimie  et  Genie  de 

l'Environnement. 

For  primary  bibliographic   entry   see  Field  5D. 

W87-08549 

MEDITERRANEAN  ACTION  PLAN:  A  RE- 
GIONAL APPROACH  TO  POLLUTION  CON- 
TROL 

World' Health  Organization,  Athens  (Greece).  Co- 
ordinating Unit  for  the  Mediterranean  Action  Plan. 
L.  Jeftic,  and  L.  J.  Saliba.  rm^-~A    ,,  , 

Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  9,  p  197-205,  1986.  12  ref. 

Descriptors:  'Water  pollution  control,  'Water 
quality  control,  'Water  pollution  prevention, 
'Mediterranean  Sea,  'Mediterranean  Action  Plan, 
Water  quality,  Sewage  Industrial  wastes,  Agricul- 
tural wastes,  Pesticides,  Fertilizers,  Oil  pollution, 
Legal  aspects,  Monitoring. 

Increasing  concern  over  the  deterioration  of  the 
Mediterranean  Sea  as  a  result  of  increasing  pollu- 
tion by  untreated  sewage  and  industrial  wastes, 
agricultural  pesticides  and  fertilizers,  and  oil  dis- 
charges, led  to  a  series  of  meetings  between  1971 
and  1974,  and  finally  to  the  UNEP-sponsored 
Mediterranean  Action  Plan,  adopted  by  govern-, 
ments  of  the  region  in  1975  and  ongoing  since  thai 
time.  The  legal  component  of  the  Plan  includes  £ 
framework  Convention  and  four  protocols;  tm 
environmental  assessment  component  (the  MfcL 
POL  program)  consists  of  national  pollution  moni^ 
toring  programs,  and  research  projects  conductet 
by  Mediterranean  institutions;  the  environmenta 
management  component  consists  of  the  Blue  Plai 
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i  perspective  study  combining  socio-economic  de- 
elopment  with  environmental  preservation)  and 
le  Priority  Actions  Program  (a  series  of  sub- 
:gion  sectoral  projects  in  defined  areas).  The  Plan 
as  been  financed  by  Mediterranean  States  since 
979,  and  is  managed  by  UNEP  with  the  coopera- 
on  of  other  competent  UN  Agencies.  During  the 
ist  ten  years,  activities  undertaken  have  improved 
aowledge  of  the  state  of  pollution  of  the  Mediter- 
inean  Sea.  and  facilitated  joint  regional  action  in 
le  form  of  preventative  and  control  measures. 
Author's  abstract) 
f87-08558 


EGAL  AND  ADMINISTRATIVE  ASPECTS  OF 
HE  TREATMENT  AND  DISCHARGE  OF  IN- 
L'STRIAL  WASTEWATERS  IN  THE  MEDI- 
ERRANEAN, 

'orld  Health  Organization,  Athens  (Greece).  Co- 
dinating  Unit  for  the  Mediterranean  Action  Plan. 
J.  Saliba. 

'ater  Science  and  Technology  WSTED4,  Vol 
1  No.  9,  p  207-219,   1986.   1  fig,  2  tab,   14  ref. 

escriptors:  'Water  pollution  control,  *Water 
lality  control,  'Wastewater  disposal,  *Industrial 
istewater,  *Legal  aspects,  'Mediterranean  Sea, 
.egislauon,  International  law,  Administrative 
gulations,  Pollution  load,  Water  pollution  pre- 
ntion. 

^proximately  80-85%  of  the  total  Mediterranean 
illuoon  load  originates  from  land-based  sources, 
dustrial  wastewater  discharges  form  a  significant 
oportion.  National  legal  and  administrative 
jasures  vary  enormously  within  the  region,  and 
verage  and  coordination  need  improvement,  as 

waste  management  and  disposal  practices.  The 
ly  legal  instrument  providing  overall  regional 
verage  is  the  1980  Protocol  for  the  Protection  of 
i  Mediterranean  Sea  against  pollution  from 
nd-based  Sources,  which  only  provides  the 
niework  for  programs  and  measures  to  be  pro- 
ssively  developed.  In  reviewing  the  situation 
yarding  the  treatment  and  discharge  of  industrial 
istewaters  in  the  Mediterranean,  a  recent  WHO 
srkshop  emphasized  the  integrated  nature  of  the 
llution  problem,  and  stressed  that  a  regional 
ie  of  practice  for  industrial  waste  discharge 
)uld  form  an  integral  part  of  an  overall  pollution 
»trol  framework.  National  programs  should  be 
iertaken  progressively  in  ascending  order  of 
nplexity  to  ensure  cost-effectiveness  and  capa- 
ity  of  enforcement.  Treatment  and  re-use  of 
ustrial  wastewaters  could  provide  a  new  water 
ource.  Interim  effluent  standards  should  be  es- 
lished  until  such  time  as  the  capability  is  devel- 
:d  to  define  local  environmental  quality  criteria, 

which  firm  effluent  standards  could  then  be 
ed.  The  progressive  implementation  of  such 
asures  would  help  in  finally  resolving  the  prob- 
i  of  industrial  pollution  in  the  region.  (Author's 
tract) 
17-08559 


JECTCVES  AND  ACHIEVEMENTS  OF  THE 
SEE  CONFERENCES  ON  THE  PROTEC- 
)N  OF  THE  ADRIATIC  SEA, 

Kalpic. 

ter  Science  and  Technology  WSTED4,  Vol 

No.  9,  p  221-228,  1986.  3  ref. 

scriptors:  *Water  quality  control,  *Water  pollu- 
i  control,  *Water  pollution  prevention,  'Adriat- 
Sea,  'Conferences,  Environmental  control, 
rine  environment,  Environmental  policy,  Envi- 
mental  protection,  Environmental  quality. 

ree  of  the  conferences  held  so  far  on  the  protec- 
i  of  the  Adriatic  Sea  (Opatija  1974,  Hvar  1979 
Budva  1984)  each  in  their  own  way  gave  their 
rctific.  professional  and  social  contribution  to 
srmining  the  existing  conditions  and  future  ac- 
ties  that  should  be  undertaken  in  order  to  pro- 
the  human  environment  in  the  area  of  the 
riatic  Sea.  The  objectives  and  achievements  of 
n  of  these  conferences  were  presented  using 
ial  documents.  The  existing  problems,  pro- 
ms and  planned  development  were  taken  into 
ount.  Progress  in  organizing  the  IV.  Confer- 
e  (1989)  was  reported  as  one  example  of  the 


work  done  on  preventing  pollution  and  undertak- 
ing efficient  measures  that  would  lead  to  a  greater 
success  in  protecting  the  human  environment 
through  development  in  the  area  of  the  Adriatic 
Sea.  (Author's  abstract) 
W87-08560 


CONTROL  OF  POLLUTION  FROM  RIVER 
DISCHARGES  IN  THE  MEDITERRANEAN, 

Michigan   Univ.,   Ann   Arbor.    School   of  Public 

Health. 

K.  H.  Mancy. 

Water  Science  and  Technology  WSTED4,  Vol 

18,  No.  9,  p  229-242,   1986.  8  fig,  5  tab,  32  ref. 

Descriptors:  'Water  pollution  sources,  'Path  of 
pollutants,  'Water  quality  control,  'Water  pollu- 
tion control,  'Mediterranean  Sea,  'River  flow, 
Rivers,  Water  quality,  Rhone  River,  Po  River, 
Ebro  River,  Nile  River,  River  basins,  Management 
planning. 

The  pollution  burden  of  river  discharges  in  the 
Mediterranean  far  exceeds  all  other  sources,  e.g. 
land  based  sources.  The  main  contributors  are  the 
Rhone,  Po  and  Ebro.  Contributions  from  the  River 
Nile  are  expected  to  be  much  less  than  those  from 
rivers  in  the  European  continent.  Recent  Nile  man- 
agement schemes  and  irrigation  projects  in  Egypt 
are  posing  direct  impacts  on  the  Mediterranean. 
This  includes  the  erosion  of  the  Nile  Delta  and  off- 
shore pollution  due  to  wastewater  discharges.  In 
view  of  the  prevailing  circulation  patterns  in  the 
Mediterranean,  these  impacts  are  dominant  in  the 
South  Levantin  region.  Current  practices  of  river 
management  do  not  necessarily  include  the  protec- 
tion of  marine  resources.  Similarly,  sea  protection 
programs  do  not  include  pollution  from  sources  in 
the  river  basin.  Marine  management  programs  are 
largely  concerned  with  pollution  loads  at  the 
points  of  river  discharge.  In  the  case  of  a  land- 
locked sea,  such  as  the  Mediterranean,  it  is  particu- 
larly important  to  integrate  river  basin  manage- 
ment schemes  in  the  sea  protection  program. 
Under  a  suitable  management  plan,  it  could  be 
possible  to  determine  the  main  sources  of  sea  pollu- 
tion within  the  river  basin.  This  should  serve  as  the 
basis  for  the  implementation  of  control  measures, 
since  the  problem  is  not  exclusively  within  the 
river  basin.  (Author's  abstract) 
W87-08561 


PLANNING  THE  DISPOSAL  OF  WASTE 
WATERS  FOR  SMALL  TOURIST  RESORTS  IN 
DALMATIA, 

Split  Univ.  (Yugoslavia).  Faculty  of  Civil  Engi- 
neering Sciences. 

For  primary  bibliographic  entry  see  Field  5E. 
W87-08562 


RELEVANCE  OF  CONTAMINATED  SEDI- 
MENT  STUDIES  IN  THE  GREAT  LAKES  TO 
POLLUTION  ASSESSMENT  AND  CONTROL 
IN  THE  MEDITERRANEAN  SEA, 
Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 
R.  J.  Allan. 

Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.  9,  p  317-325,  1986.  6  fig,  11  ref. 

Descriptors:  'Water  quality  control,  'Water  pollu- 
tion, 'Sedimentology,  'Sediments,  'Comparison 
studies,  'Great  Lakes,  'Mediterranean  Sea,  Pollut- 
ants, Water  pollution  sources,  Path  of  pollutants, 
Sampling,  Bottom  sampling,  Lake  sediments, 
Bottom  sediments,  Water  pollution  control. 

In  the  Laurentian  Great  Lakes  of  North  America, 
pollution  status,  trends  and  source  identification 
have  benefitted  greatly  from  systematic  collection 
and  analyses  of  lake  bottom  sediments.  Similar 
systematic  surveys,  using  strict  sampling  and  ana- 
lytical protocols,  might  provide  the  same  type  of 
valuable  information  for  the  Mediterranean,  espe- 
cially for  nearshore  areas,  off  the  mouth  of  major 
rivers,  or  for  entire  regional  areas  such  as  the 
Adriatic  or  Aegean.  (Author's  abstract) 
W87-08569 


Techniques  Of  Planning — Group  6A 

SCREENING  METHOD  FOR  CONTAMINANT 
PLUME  CONTROL, 

Illinois  State  Water  Survey,  Champaign.  Ground- 
Water  Section. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-08592 

6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 


URBAN   WATER   INFRASTRUCTURE:   PLAN- 
NING,  MANAGEMENT,   AND   OPERATIONS, 

Colorado  State  Univ.,  Fort  Collins. 

For   primary   bibliographic   entry   see   Field    5D 

W87-07703 


RESEARCH  DESIGN  AND  WORK  PLAN  FOR 
CULTURAL  RESOURCE  STUDIES  IN  THE 
DISTRIBUTION  DIVISION  OF  THE  CENTRAL 
ARIZONA  PROJECT, 

Northland  Research,  Inc.,  Flagstaff,  AZ. 

For   primary   bibliographic   entry   see   Field   6G. 

W87-07723 


IMPROVED     MANAGEMENT     SYSTEMS     A 
MUST, 

Camp,   Dresser  and   McKee,   Inc.,   Boston,   MA. 
For  primary   bibliographic   entry   see   Field    5G. 

W87-07827 


ICA   -   INFORMATION   SYSTEMS   -   WHERE 
NEXT, 

Bristol  Waterworks  Co.  (England). 

For  primary  bibliographic  entry  see  Field  7A 

W87-08087 


RESERVOIR  OPERATION  (LA  GESTION  DES 
BARRAGES  RESERVOIRS), 

Electricite  de  France,  Chatou. 

For  primary  bibliographic  entry  see  Field  4A. 

W87-08277 


WATER  CONTROL  OPERATING  CON- 
STRAINTS, 

C.  E.  Abraham. 

IN:  Proceedings  of  a  Seminar  on  Attaining  Water 
Quality  Goals  through  Water  Management  Proce- 
dures, February  17-18,  1982,  Dallas,  Texas,  p  123- 
127.  F 

Descriptors:  'Water  management,  'Reservoir 
management,  Resources  management,  Resources 
development,  Lakes,  Reservoirs,  Multipurpose  res- 
ervoirs, Legal  aspects. 

The  constraints  that  water  control  managers  must 
work  within  are  covered.  Four  categories  are  dis- 
cussed: structural,  physical,  environmental,  and 
legal.  In  order  to  insure  that  the  water  control 
manager  achieves  the  authorized  net  payoff,  he 
must  try  to  identify  the  interaction  of  impacts  from 
actions  taken,  reveal  and  display  those  impacts, 
identify  tradeoffs  involved,  formulate  institutional 
engineering  and  economic  alternatives,  and  consult 
with  appropriate  representatives  of  the  public 
before  adopting  a  plan  of  action.  The  authority  and 
responsibility  to  make  final  decisions  rests  with  the 
water  control  manager.  (See  also  W87-08365)  (Hal- 
terman-PTT) 
W87-08379 


ANALYZING  SALINITY  RESPONSE  IN  SAN 
FRANCISCO  BAY, 

Corps  of  Engineers,  San  Francisco,  CA.  San  Fran- 
cisco District. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-08388 


WATER  QUALITY  ASSESSMENT:  A  SCREEN- 
ING PROCEDURE  FOR  TOXIC  AND  CON- 
VENTIONAL POLLUTANTS;  PART  2, 
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Field  6— WATER  RESOURCES  PLANNING 


Group  6A — Techniques  Of  Planning 

Tetra  Tech,  Inc.,  Lafayette,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08409 

INTERACTIVE  COMPUTER-AIDED  WATER 
RESOURCES  AND  ENVIRONMENTAL  PLAN- 
NING USING  COLOR  RASTER  GRAPHICS: 
PROGRAMMER'S  GUIDE, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Environmen- 
tal Engineering.  ,  „  „  ,  , 
P  N  French,  M.  R.  Taylor,  and  D.  P.  Loucks. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  Va  22161,  as  PB83-170084. 
Price  codes:  A12  in  paper  copy;  and  A01  in  micro- 
fiche. NSF/CEE-82084,  December  1982.  254  p,  6 
append. 

Descriptors:  *Planning,  "Computer  programs, 
•Data  processing,  Graphical  analysis. 

An  overview  of  the  Computer-Aided  Planning 
(CAP)  program  is  provided.  The  following  topics 
are  discussed:  hardware  and  software  require- 
ments; compilation,  linkage  and  execution; 
common  block  variable  definition  and  initializa- 
tion- screen  display  coordinates;  aspect  ratio;  pen 
and  tablet  operations;  menu  area  description;  color 
description;  color  map  generation;  and  master  tile 
display  The  appendixes  include:  an  alphabetized 
list  of  all  FORTRAN  subprogram  names  con- 
tained in  the  CAP  software  and  the  files  in  which 
they  reside;  a  listing,  by  file,  of  all  CAP  program 
names;  the  header  block  description  of  each  CAP 
subprogram;  a  description  of  all  Gnnnell  and  RLb 
subprograms  used;  a  list  of  all  CAP  subprograms 
which  access  Grinnell  and  RLE  subprograms;  and 
a  list  of  the  command  procedures  used  to  compile 
necessary  files,  create  object  libraries,  and  link  and 
execute  the  program.  (Author's  abstract) 
W87-08417 

PROCEEDINGS  OF  THE  NATIONAL  WATER 
CONSERVATION  CONFERENCE  ON  PUBLIC- 
LY SUPPLIED  POTABLE  WATER. 

Dynamac  Corp.,  Rockville,  MD. 

For  primary  bibliographic  entry  see  Field  5K 

W87-08420 

DEVELOPING  AND  TESTING  A  WATER  CON- 
SERVATION HANDBOOK, 

Environmental   Protection   Agency,   Washington, 

DC. 

For   primary  bibliographic  entry  see  Field   3D. 

W87-08427 

IMPACT  INTERACTION  POTENTIAL:  A 
BASIN-WIDE  ALGORITHM  FOR  ASSESSING 
CUMULATIVE  IMPACTS  FROM  HYDRO- 
POWER  PROJECT'S, 

EnvirosphereCo.,  Bellevue,  WA. 

For   primary   bibliographic   entry   see   Field   6G. 

W87-08537 


6B.  Evaluation  Process 


SOIL  AND  WATER  RESOURCES:  RESEARCH 
PRIORITIES  FOR  THE  NATION. 

Soil  Science  Society  of  America,  Inc.,  Madison, 

wl  , 

Soil  Science  Society  of  America,  Inc.,  Madison, 
Wisconsin,  1981.  Edited  by  William  E.  Larson, 
Leo  M.  Walsh,  B.  A.  Stewart,  and  Don  H.  Boelter. 
229  p. 

Descriptors.  'Water  resources,  *Soil  resources, 
•Research  priorities,  'Water  conservation,  'Water 
policy,  'Water  management,  'Soil  conservation, 
Water  demand,  Water  use,  Decision  making,  Re- 
sources management,  Public  policy,  Land  use. 
Policy  making,  Water  law,  Project  planning,  Soil 
erosion,  Land  reclamation,  Political  aspects. 

A  National  Workshop  was  held  February  23-27, 
1981  in  Madison,  Wisconsin  to  identify  national 
research  priorities  regarding  the  uses,  management, 
and  conservation  of  soil  and  water  resources.  Nine 
working  panels  covered  topics  of  water  as  a  basic 


resource,  land  resource  bases  and  inventory,  policy 
alternatives    and    consequences    of    conservation 
technology  on  agricultural  land,  and  the  conserva- 
tion needs  and  technology  of  humid  regions,  semi- 
arid  and  arid  regions,  forest  land,  rangeland,  urban 
and  recreational  lands,  and  drastically  disturbed 
lands.  Each  of  the  nine  panel  reports  was  carefully 
considered  in  developing  the  six  most  important 
research  priorities  for  the  nation.  These  include: 
sustaining  soil  productivity,  developing  conserva- 
tion technology,  managing  water  in  stressed  envi- 
ronments, protecting  water  quality,  improving  and 
implementing  conservation  policy,  and  assessing 
soil  and  water  resources.  In  addition,  five  featured 
speakers  addressed  the  following  topics:  land  and 
water  use  in  agriculture,  the  Resource  Conserva- 
tion Act  and  future  soil  and  water  research  prior- 
ities   future  research  priorities  for  soil  and  water 
resources,   public   policy   directions   for  soil   and 
water  research,  and  politics  and  pressure  groups  at 
the  federal  level.  (See  also  W87-07681  thru  W87- 
07689)  (Geiger-PTT) 
W87-07680 

CASE  HISTORY  OF  A  FLOODING  DISASTER 
AT  A  WASTEWATER  TREATMENT  PLANT: 
MCKEESPORT,  PA, 

McKeesport    Municipal    Authority    Wastewater 

Treatment  Plant,  PA. 

For  primary  bibliographic  entry  see  Field  Zfc. 

W87-07867 

WHO  IS  RESPONSIBLE  FOR  THIS  MESS- 
PUBLIC  PERCEPTIONS  OF  THE  WASTE 
MANAGEMENT  ISSUE, 

Environmental   Action   Foundation,   Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  5E. 
W87-08184 

PATHOGEN  REDUCTION  STUDIES  IN  EPA'S 
SLUDGE  MANAGEMENT  PROGRAM, 

Municipal  Environmental  Research  Lab.,  Cincin- 
nati, OH.  Wastewater  Research  Div. 
For  primary  bibliographic  entry  see   Field   5U. 
W87-08209 

WATER  CONTROL  OPERATING  CON- 
STRAINTS, 

For  primary  bibliographic  entry  see  Field  6A. 

W87-08379 

FLOW  REDUCTION:  METHODS,  ANALYSIS 
PROCEDURES,  EXAMPLES, 

INTASA,  Inc.,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-08428 

STATE  WATER  CONSERVATION  PLANNING 
CI  HDF 

Water  Resources  Council,  Washington,  DC.  State 
Programs  Div. 
D.  L.  Fisher,  and  J.  A.  Yost. 
IN-  Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver,  Colorado.  Na- 
tional Bureau  of  Standards  Special  Publication  No. 
624,  June  1982.  p  91-102,  1  tab. 


Guide.  The  planning  guide  is  to  be  used  primarily 
by  State  water  planners  in  establishing  and  imple- 
menting a  water  conservation  program.  The  guide 
details  many  of  the  necessary  actions  to  implement 
an  effective  water  conservation  program.  A  prime 
objective  of  this  guide  is  to  bridge  the  gap  that 
exists  in  many  States  between  State  and  local  water 
planning  and  implementation  efforts.  It  is  impera- 
tive that  the  participation  and  support  of  local 
utilities,  municipalities,  and  other  water  purveyors 
be  solicited  during  plan  development  and  extended 
into  implementation.  The  philosophy  and  objective 
of  the  planning  guide,  the  proposed  implementa- 
tion guide,  and  the  Water  Resources  Council  grant 
program  were  always  to  extend  Federal  assistance, 
both  technical  and  financial,  down  to  the  States, 
and  through  the  States  to  local  water  purveyors. 
To  accomplish  more  efficient  water  use,  Federal 
efforts  must  be  carried  down  to  the  local  level. 
(See  also  W87-08420)  (Author's  abstract) 
W87-08429 


Descriptors:  'Water  conservation,  'Management 
planning,  'Water  policy,  'State  jurisdiction,  Hand- 
books, Standards,  Economic  aspects. 

The  U  S  Water  Resources  Council,  under  the 
authority  of  Title  III  of  the  Water  Resources  Plan- 
ning Act  of  1965,  provides  grants  to  State  for  the 
development  of  comprehensive  water  and  related 
land  resources  plans.  Through  the  water  policy 
initiatives  of  President  Carter  in  1978,  agencies 
were  directed  to  emphasize  the  integration  of 
water  conservation  in  the  implementation  of  water 
resource  management  programs.  Acting  upon 
these  initiatives  and  the  directives  of  the  President, 
the  Water  Resources  Council  emphasized  the  inte- 
gration of  water  conservation  in  State  programs. 
To  assist  States  in  this  endeavor,  the  Council  de- 
veloped  the  State  Water  Conservation   Planning 


PLANNING  FOR  THE  FUTURE, 

Seattle  Dept.  of  Water,  WA. 
P.  C.  Knox. 

IN-  Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver,  Colorado.  Na- 
tional Bureau  of  Standards  Special  Publication  No. 
624,  June  1982.  p  147-150,  9  ref. 

Descriptors:  'Water  conservation,  'Planning,  'Se- 
attle, 'Washington,  Rainfall,  Cost  analysis,  Evalua- 
tion. 

There  is  a  long-standing  base  of  environmental 
consciousness  among  the  people  of  the  Pacific 
Northwest.  The  conservation  ethic  is  an  important 
part  of  policies  and  actions  affecting  the  region's 
organizations  strongly  recommended  water  con- 
servation as  an  alternative  to  development  of  new 
resources.  The  low  rainfall  of  1976-77  was  the 
incentive  to  the  Seattle  Water  Department  to  con- 
sider the  conservation  alternative.  The  Department 
examined  the  feasibility  of  the  subject  during  the 
three  ensuing  normal  years  and,  m  1980,  the  City 
adopted  a  Conservation  Program.  Without  an  im- 
pending  disaster,   the   Program   could   assume  a 
course  based  upon  human  value  and  rationality 
associated  with  future  sources  of  supply.  A  cost/ 
benefit  analysis  was  conducted  during  the  initial 
study  for  the  Program  based  on  an  8%  reduction 
in  total  demand  to  be  reached  over  a   10-year 
period.  The  findings  supported  the  adoption  ot  the 
Program.  The  need  to  construct  another  source  ot 
supply  will  be  delayed  by  6  -  7  years  if  the  Pro- 
gram goal  is  reached.  At  the  core  of  the  Program 
are  six  voluntary  cooperation  projects  and  three 
public  use  management  projects.  Water  customers 
were  targeted  and  specific  water  use  habit  changes 
were  identified  to  accomplish  demand  reductions 
through  the  projects.  Program  evaluation  methods 
are  being  closely  monitored  by  the  City  Council, 
which  expects  timely  accomplishment  of  the  pro- 
jected reductions.  Currently,  the  Office  is  involved 
in  assessing   evaluation   in   the  light   of  staffing, 
methods  and  computer  capabilities.  (See  also  W8/- 
08420)  (Author's  abstract) 
W87-08434 

ENHANCED  WATER  EDUCATION  VERSUS 
STATUS  QUO  ETAL, 

Water  and  Man,  Inc.,  Salt  Lake  City,  U  1 , 
J  A.  Barnett.  „ 

IN-  Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver,  Co  orado.  Na- 
tional Bureau  of  Standards  Special  Publication  No. 
624,  June  1982.  p  173-177,  2  append. 


Descriptors:  'Education,  'Water  resources  devel- 
opment, Information  exchange. 

Water  resource  authorities,  appointed  by  the  gov- 
ernors of  the  twelve  western  states,  determined  si> 
years  ago  that  there  was  a  significant  need  toi 
better  water  education.  These  officials,  members  o 
the  Western  States  Water  Council,  felt  it  was  un 
portant  for  the  public  to  be  well  informed  on  wate 
resource  issues  as  the  nation  moves  ahead  and  tace 
many  difficult  water  resource  decisions.   1  hey  oe 
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ermined  that  the  Western  States  Water  Council 
vas  not  the  appropriate  vehicle  for  the  preparation 
if  these  water  education  programs,  and  that  the 
teed  for  water  education  was  not  limited  to  the 
western  United  States.  The  Council  instructed  that 
non-profit  water  education  corporation  be 
Drmed  to  pursue  these  most  worthwhile  educa- 
ional  efforts.  Water  and  Man,  Inc.,  is  the  new  non- 
rofit  corporation  fostered  by  the  Council,  and  has 
een  growing  from  a  very  humble  beginning  six 
ears  ago,  through  various  stages  of  support,  solv- 
ation, fund  raising,  and  the  creation  of  water 
ducation  materials.  The  Trustees  of  Water  and 
ian  have  determined  that  their  first  effort  would 
e  to  prepare  and  disseminate  quality  water  educa- 
on  materials  to  be  used  in  the  public  schools  of 
le  nation  in  grades  K-12.  Initial  materials  have 
een  prepared  and  they  are  currently  being  dis- 
;minated  to  participating  states.  (See  also  W87- 
8420)  (Author's  abstract) 
/87-08438 


SFORMATION  AND  CONSUMER  ADOP- 
ION  OF  WATER  CONSERVATION  MEAS- 
RES, 

outhern  Illinois  Univ.  at  Carbondale.   Dept.  of 

reography. 

or  primary   bibliographic   entry   see   Field   3D. 

'87-08439 


ROCEDURES  MANUAL  FOR  EVALUATING 
ATER  CONSERVATION  PLANNING, 

rmy  Engineer  Inst,  for  Water  Resources,  Fort 

elvoir,  VA. 

E.  Crews,  and  K.  E.  Schilling. 

i:  Proceedings  of  the  National  Water  Conserva- 

)n    Conference    on    Publicly    Supplied    Potable 

rater,  April  14-15,  1981,  Denver,  Colorado.  Na- 

)nal  Bureau  of  Standards  Special  Publication  No. 

14,  June  1982.  p  197-206,  4  fig. 

escriptors:  *Water  conservation,  'Guides,  *Man- 
;ement  planning,  Evaluation,  Water  resources  de- 
:lopment,  Groundwater  supply,  Legislation, 
ater  transfer,  Economic  aspects. 

the  past  few  years,  the  role  of  water  conserva- 
>n  in  the  management  and  planning  of  water 
sources  has  become  increasingly  important.  A 
imber  of  factors  account  for  this  emphasis:  (1) 
w  reservoir  sites  have  become  increasingly 
arce;  (2)  concern  for  environmental  quality  has 
own;  (3)  groundwater  resources  are  increasingly 
idequate  to  meet  the  demands  of  urban  areas;  (4) 
ilitical,  economic,  and  institutional  problems  of 
;erbasin  transfers  have  proliferated,  making  it 
arly  impossible  to  plan  for  transfer  of  water  from 
e  basin  to  another;  (5)  the  costs  of  water  re- 
urce  development  have  risen  enormously  in  the 
it  decade  as  a  result  of  the  increase  in  the  price  of 
ergy,  the  increase  in  the  cost  of  money,  and  the 
e  in  water  quality  standards  as  manifested  in  the 
ssage  of  Federal  legislation  such  as  the  Federal 
ater  Pollution  Control  Act  Amendments  (1972), 
:  Safe  Drinking  Water  Act  of  1974,  and  the 
ean  Water  Act  of  1977;  and  (6)  the  demand  for 
ban  water  has  continued  to  increase.  In  combina- 
n,  these  factors  have  created  a  situation  which 
ects  attention  to  the  possibilities  of  water  con- 
ation. (See  also  W87-O8420)  (Lantz-PTT) 
87-08441 


^FORE  THE  WELL  RUNS  DRY:  A  HAND- 
K)K  FOR  DESIGNING  A  LOCAL  WATER 
)NSERVATION  PLAN. 

:w  England  River  Basins  Commission,  Boston, 

\. 

_r  primary   bibliographic   entry   see   Field   3D. 

87-08443 


UNTCIPAL   WATER   CONSERVATION   «   A 
\TER  PROJECT  THAT  PAYS  FOR  ITSELF, 

TASA,  Inc.,  Menlo  Park,  CA. 

r  primary   bibliographic   entry   see   Field    3D. 

57-08447 


JVICES  AND  TECHNOLOGIES  FOR  WATER 
>NSERVATION  -  STATE  OF  THE  ART: 
ANDARDS  FOR  INDUSTRY, 


Waltec,  Inc.,  Wallaceburg  (Ontario). 

For   primary   bibliographic   entry   see   Field   3D. 

W87-08448 


MANAGEMENT     INFORMATION     SYSTEMS 
FOR  WATER  RESOURCES, 

North  Carolina  State  Univ.  at  Raleigh. 

For  primary  bibliographic  entry  see  Field    10D 

W87-08455 


KEYNOTE  ADDRESS, 

Corps  of  Engineers,  Washington,  DC. 

For   primary   bibliographic   entry   see   Field   3D 

W87-08456 


COMPARISON  BETWEEN  WATER  CONSER- 
VATION PRACTICES  IN  THE  UNITED  KING- 
DOM AND  THE  UNITED  STATES, 

Thames  Water  Authority,  Reading  (England). 
For   primary   bibliographic   entry   see   Field   3D 

W87-08457 


FEDERAL  WATER  RESOURCE  AGENCY 
PLANNING  REQUIREMENTS  AND  IMPLICA- 
TIONS FOR  WATER  CONSERVATION, 

Water  Resources  Council,  Washington,  DC. 
G.  D.  Seinwill. 

IN:  Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver,  Colorado.  Na- 
tional Bureau  of  Standards  Special  Publication  No 
624,  June  1982.  p  373-378. 

Descriptors:  *Water  conservation,  *Water  re- 
sources development,  *Water  management,  Public 
policy,  Water  policy,  Legal  aspects,  Planning, 
Economic  aspects,  Environmental  aspects. 

The  1978  executive  water  policy  reform  message 
was  not  a  radical  departure  from  earlier  policy 
directives.  However,  its  specificity  about  the  role 
of  conservation  in  water  planning  and  manage- 
ment, its  applicability  to  wider  ranges  of  water 
activities,  and  its  urgency  for  immediate  response 
have  differed  from  previous  water  policy  state- 
ments. Federal  agencies  dealing  with  water-related 
programs  or  projects  were  mobilized  to  initiate 
prompt  action  to  address  water  program  proposed 
measures.  The  'Principles  and  Standards'  were  re- 
vised by  the  Water  Resources  Council  to  integrate 
water  conservation  into  project  and  program  plan- 
ning and  to  widen  the  range  of  options  considered 
to  include  alternatives  that  Federal,  State,  or  local 
entities  might  implement.  The  Water  Resources 
Council's  'State  Conservation  Planning  Guide' 
(October  1980)  reflects  the  increased  emphasis  on 
State  responsibility  to  implement  conservation 
measures.  State  grant  applications  to  support  water 
conservation  actions  reflect  a  wide  range  of  con- 
servation measures  that  are  planned  or  currently 
being  implemented.  The  Federal  Government  has 
created  incentives  for  and  obviated  disincentives 
for  water  conservation.  Instead  of  a  monolithic 
pattern  of  resource  management  and  planning, 
States  can  work  with  the  Federal  Government  to 
tailor  measures  to  meet  local  needs  and  economies. 
During  the  past  80  years,  the  national  concept  of 
water  conservation  has  shifted  focus  to  reflect 
current  economic  conditions  and  contemporary  at- 
titudes toward  environmental  resources.  Distinc- 
tions in  political  philosophies  have  often  blurred 
when  the  Government  takes  action  on  water  con- 
servation. Economic  conditions,  national  emergen- 
cies, or  natural  disasters  such  as  droughts  frequent- 
ly play  a  greater  role  in  public  evaluation  of  re- 
sources than  does  any  specific  partyline  attitude. 
The  definition  of  water  conservation  and  the  role  it 
plays  in  water  resource  planning  generally  changes 
with  the  changing  times,  particularly  when  there  is 
a  drastic  change  in  the  economy.  (See  also  W87- 
08420)  (Author's  abstract) 
W87-08458 


APPRAISAL    OF    1978    CONFERENCE    CASE 
HISTORY:  DO  THE  BENEFITS  ENDURE, 

Washington  Suburban  Sanitary  Commission,  Hy- 
attsville,  MD. 
J.  M.  Brusnighan. 


Evaluation  Process — Group  6B 

IN:  Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver,  Colorado.  Na- 
tional Bureau  of  Standards  Special  Publication  No 
624,  June  1982.  p  427-432. 

Descriptors:  *Case  studies,  *Water  conservation, 
♦Water  resources  development,  'Maryland, 
•Montgomery  County,  *Prince  George's  County, 
Evaluation,  Water  supply,  Water  management, 
Planning. 

The  Washington  Suburban  Sanitary  Commission 
(WSSC)  is  an  independent  water  and  sewer  author- 
ity set  up  by  the  State  of  Maryland,  providing 
service  to  the  two  Maryland  Counties,  Montgom- 
ery and  Prince  George's,  immediately  adjacent  to 
the  Nation's  Capital.  A  population  of  about  1.2 
million  is  served,  which  represents  240,000  ac- 
counts. The  WSSC  is  currently  supplying  an  aver- 
age of  about  130  million  gallons  of  water  a  day, 
and  operates  and/or  shares  seven  sewage  treatment 
plants.  In  the  early  1970's,  there  were  three  reasons 
why  a  water  conservation  program  was  essential 
for  the  WSSC:  a  pending  water/sewer  shortage,  a 
developing  'conservation  ethic,'  and  a  planning 
stalemate  over  future  water  demands  and  resultant 
sewer  capacities.  (See  also  W87-08420)  (Lantz- 
PTT) 
W87-08464 


RESULTS  OF  A  PEAK  MANAGEMENT  PLAN 
FOR  TUCSON,  ARIZONA, 

Tucson,  AZ. 
G.  E.  Cronk. 

IN:  Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver,  Colorado.  Na- 
tional Bureau  of  Standards  Special  Publication  No 
624,   June    1982.   p  453-464,   4  fig,   4  tab,    1   ref. 

Descriptors:  'Management  planning,  'Tucson, 
'Arizona,  'Water  conservation,  Utilities,  Rates, 
Cost  analysis,  Landscaping,  Domestic  water, 
Water  use,  Vegetation,  Grasses. 

Prior  to  the  summer  of  1974,  the  prevailing  water 
service  philosophy  of  the  Tucson  Water  Utility 
had  been  to  anticipate,  and  meet,  the  unmanaged 
peak  demand  requirements  of  the  system  by  in- 
creased capital  expenditures  for  expansion  of  the 
water  system.  The  peak  demand  period  of  the 
summer  of  1974,  however,  proved  to  be  one  of  the 
driest  and  hottest  periods  on  record  in  Tucson. 
The  City  well  system  proved  to  be  incapable  of 
consistently  meeting  the  prolonged  peak  periods. 
This  resulted  in  localized  disruptions  in  service  and 
chronic  low  pressures  throughout  the  system.  The 
experiences  of  that  summer  convinced  the  staff  of 
Tucson  Water  and  their  engineering  consultants  of 
the  need  to  evaluate  and  reassess  the  original  serv- 
ice philosophy  regarding  meeting  future  unman- 
aged peak  demand  requirements.  In  the  summer  of 
1976,  the  City  Council  adopted  a  new  water  rate 
structure  designed  to  reduce  peak  period  use 
through  an  inverted  rate  structure.  They  also 
adopted  a  controversial  'System  Development 
Charge,'  intended  to  recover  the  capital  costs  cre- 
ated by  new  connecters  to  the  system.  The  new 
rates  and  charges  proved  to  be  very  controversial 
and  unacceptable  to  a  large  segment  of  the  Utility's 
customers.  These  problems  as  well  as  other  factors 
involved  with  community  growth  led  to  the  recall 
of  four  members  of  the  Council  and  repeal  of 
controversial  lift  and  system  development  charges. 
Collectively,  individual  user  classes  have  modified 
their  usage  patterns  principally  in  their  outdoor 
watering  habits.  Substantial  numbers  of  multifam- 
ily  living  units  and  single  family  residences  have 
removed  lawns  and  plantings  and  replaced  them 
with  low  water  use  desert  landscaping.  These  are 
permanent  changes  in  lifestyle  and  indicate  a  per- 
manent reduction  in  peak  usage  and  in  daily  per 
capita  use.  Living  units  with  these  low  mainte- 
nance, low  water  consumption  features  have 
become  prime  selling  points  to  the  local  real  estate 
market  which  further  encourages  individual  users 
to  cooperate  with  the  program.  The  City  of 
Tucson  has  done  much  to  promote  the  program  by 
serving  as  an  example.  Street  medians,  formerly 
planted  in  grasses  and  other  high  water  use  plant- 
ings, have  been  replaced  with  attractive  and  low 
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water-consuming  desert  vegetation.  Also,  the  local 
building  industry  has  made  greater  use  of  low-flow 
fixtures  in  many  new  developments  as  well  as 
making  these  fixtures  available  for  voluntary  retro- 
fitting at  the  individual  homeowners  option.  (See 
also  W  87-08420)  (Lantz-PTT) 
W87-08468 

BUDGETING  OF  WATER  DISTRIBUTION  IM- 
PROVEMENT PROJECTS, 

Northeastern  Univ.,  Boston,  MA.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Held  OC. 

W87-08595 

6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 

SAVING  WATER  IN  A  DESERT  CITY, 

Arizona  Univ.,  Tucson. 

For  primary  bibliographic  entry  see   Held   su. 

W87-07697 


NEW  POWER  ON  THE  OHIO  RIVER, 

A  Slakter 

Engineering  News  -  Record  ENREAU,  Vol.  218, 

No.  4,  p  92-93,  January  1987. 

Descriptors:  'Hydroelectric  plants,  "Hydroelectric 
power,  "Locks,  "Financing,  Ohio  River,  New 
Martinsville,  Ohio,  Head  flume. 

Bolstered  by  a  novel  financial  agreement,  a  34-Mw 
hydroelectric  powerplant  is  under  construction  ad- 
jacent to  an  existing  lock-and-dam  on  the  Ohio 
River  Although  the  City  of  New  Martinsville, 
West  Virginia,  had  a  Federal  Energy  Regulatory 
Commission  license  to  build  the  powerplant,  the 
project  had  stalled  because  the  city  lacked  money 
to  develop  it.  A  private  power  developer  assumed 
ownership  of  the  plant  and  obtained  outside  finan- 
acing.  The  City  retains  the  FERC  license.  The 
developer  will  operate  the  powerplant  and  pay  the 
city  royalties  on  power  sales.  A  47  year  fixed  cost 
contract  has  been  signed  for  a  power  company  to 
purchase  the  generated  power.  Working  with  only 
a  21  foot  head  of  water,  two  17-Mw  submerged 
turbine-generator  systems,  with  a  maximum  capac- 
ity of  14,000  cfs,  will  be  used.  (McFarlane-PTT) 
W87-07832 

RECENT  SEWAGE  FINANCING  IN  PENNSYL- 
VANIA, ..     _A 
Collings,  Legg,  Mason,  Inc.,  Philadelphia,  PA. 
H.  Chapman. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  20,  No.  2,  p  33,  March-April 
1987. 

Descriptors:  "Cost  allocation,  "Economic  aspects, 
"Cost  repayment,  "Costs,  "Financing,  "Sewer  sys- 
tems, Sewage  rate,  Wastewater,  Pennsylvania, 
Wastewater  disposal,  Bond  issues. 

Because  of  the  lack  of  grant  money  to  help  the 
funding  of  sewer,  water  and  other  municipal 
projects,  innovative  procedures  have  been  used  by 
the  Municipal  Authorities  of  several  counties  in 
Pennsylvania.  The  common  problem  of  requiring 
sewage  collection  and  treatment  for  existing  fami- 
lies, but  having  insufficient  families  to  support  the 
cost  of  building  the  system,  has  been  addressed  by 
evolving  a  plan  using  future  growth  as  a  substitute 
for  grant  money.  Developers  made  up  front  capital 
contributions  and  pledged  an  annual  fee  for  a  limit- 
ed time  or  until  the  purchaser  of  the  house  as- 
sumed the  annual  sewer  usage  charge.  Existing 
homeowners  were  also  assessed.  The  Township 
also  assisted  by  providing  a  guarantee  for  the  Bond 
Issue  and  by  pledging  a  sum  of  securities  and 
money  equal  to  the  debt  service  reserve  fund. 
Various  fees  were  also  levied  by  other  townships 
to  raise  additional  money  for  their  sewer  projects. 
(Wood-PTT) 
W87-07871 


Houck  (D.H.)  Associates,  Inc.,  Silver  Spring,  MD 
For  primary   bibliographic   entry   see   Field   5D. 

W87-07927 

ECONOMIC  VALUE  OF  INSTREAM  FLOW: 
METHODOLOGY  AND  BENEFIT  ESTIMATES 
FOR  OPTIMUM  FLOWS, 

California  Univ.,  Davis.  Div.  of  Environmental 
Studies.  ,_ 

For   primary   bibliographic   entry   see   Field   6D. 

W 87-0808 5 

GROUNDWATER  RECHARGE  OPERATIONS 
AT  WATER  FACTORY  21,  ORANGE  COUNTY, 
CALIFORNIA, 

Orange  County  Water  District,  Fountain  Valley, 
CA. 

D.  G.  Argo,  and  N.  M.  Chne. 
IN:  Artificial  Recharge  of  Groundwater,  Butter- 
worth  Publishers,  Boston,  Massachusetts.  1985.  p 
359-395,  8  fig,  28  tab,  14  ref. 

Descriptors:  "Artificial  recharge,  "Water  reuse, 
"Groundwater  recharge,  "California,  "Cost  analy- 
sis, Operating  costs,  Water  supply  development, 
Injection,  Groundwater  management. 

The  capital  and  actual  operating  costs  for  fiscal 
year  1980-1981  (FY)  for  each  unit  process  within 
the  AWT  plant  at  WF21  are  summarized.  AWT 
capital  cost  is  $639/million  gallons  and  AWT  oper- 
ating and  maintenance  cost  is  $992/milhon  gallons. 
RO  capital  cost  is  $241  /million  gallons,  and  O  and 
M  cost  is  $7980/million  gallons.  The  capital  cost  of 
the  deep  well  water  blending  system  is  $62/milhon 
gallons  and  the  operating  cost  is  $169/million  gal- 
lons The  cost  of  injecting  the  waters  produced  by 
the  AWT,   RO,   and  deep  well  facilities  is  $64 
million  gallons  capital  and  $34/million  gallons  O 
and  M.  When  AWT,  RO,  and  deep  well  costs  are 
combined  and  injection  costs  added,  the  cost  of  the 
blended  water  injected  is  $593/million  gallons  cap- 
ital and  $l,031/million  gallons  O  and  M,  for  a  total 
cost  of  $l,624/million  gallons.  The  actual  costs 
incurred  during  FY81   were  projected  to  reflect 
operation  at  design  flow.  The  following  basic  as- 
sumptions were  made  to  develop  these  projections: 
(1)  The  AWT  process  treated  15  mgd  at  a  90% 
plant  factor  (PF);  (2)  The  RO  plant  received  6 
mgd  of  AWT  water  for  demineralization  and  pro- 
duced 5  mgd  with  a  90%  PF;  (3)  Therefore,  the 
AWT  plant  produced  9  mgd  at  90%  PF;  (4)  Six 
mgd  deep  well  water  was  extracted  to  blend  with  5 
RO  and  9  AWT  to  give  a  total  injection  of  20  mgd; 
(5)  All  energy  and  chemical  requirements  were 
projected  on  the  basis  of  actual  quantities  required 
to  treat  expanded  flows;  and  (6)  Labor  and  mainte- 
nance costs  were  based  on  actual  expense  incurred 
during  FY81.  Studies  made  by  the  Orange  County 
Water     District     have     indicated     that     when 
wastewater  reclamation  projects  are  evaluated  on 
an  energy-cost  basis,  they  show  even  greater  po- 
tential savings  than  when  compared  strictly  on  a 
dollar  and  cents  basis.  Current  estimates  for  deliv- 
ering northern  California  water  through  the  State 
Water  Project  to  the  southern  California  area  indi- 
cate an  energy  cost  of  10,000  kWh/million  gallons. 
The   energy   cost   of  furnishing   Colorado   River 
water  to  southern  California  is  6,400  kWh/million 
gallons.  (See  also  W87-08137)  (Lantz-PTT) 
W87-08149 

ECONOMIC   ASPECTS   OF   GROUNDWATER 
RFCHARGE 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  4B. 
W  87-08 162 

COST-EFFECTIVE      RESIDENTIAL      WATER 
CONSERVATION  DECISIONS, 

National  Bureau  of  Standards,  Washington,  DC. 

National  Engineering  Lab. 

For   primary   bibliographic   entry   see   Field    3D. 

W87-08444 


Northeastern  Univ.,  Boston,  MA.  Dept.  of  Civil 
Engineering. 

F.  A.  Karaa,  D.  H.  Marks,  and  R  Clark 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  3,  p  378- 
391    May   1987.  6  tab,  37  ref.  EPA  Cooperative 
agreement  CR810558-01-0. 

Descriptors:  "Planning,  "Model  studies,  "Budget- 
ing, "Financing,  "Water  distribution,  "Rehabilita- 
tion, Water  mains,  Management,  Maintenance. 

A  linear  programming  formulation  of  the  resource 
allocation  problem  applied  to  water  distribution 
system  rehabilitation  and  reconstruction  is  present- 
ed. The  decision  variables  are  fractions  of  large 
bundles  of  water  mains  to  be  rehabilitated  or  re- 
placed throughout  the  planning  horizon.  The 
model  can  be  used  by  municipal  planners  for 
scheduling  capital  expenditures  related  to  water 
distribution  system  improvement  and  maintenance 
and  is  therefore  a  major  component  of  a  mainte- 
nance management  system.  (Author's  abstract) 
W87-08595 


EVALUATING       AND      SELECTING       FINE       BUDGETING IOI JWATES 1  DISTRIBUTION  IM- 
BUBBLE  DIFFUSERS,  PROVEMENT  PROJECIb, 
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6D.  Water  Demand 

SOIL  AND  WATER  RESOURCES:  RESEARCH 
PRIORITIES  FOR  THE  NATION. 

Soil  Science  Society  of  America,  Inc.,  Madison, 

WI. 

For  primary  bibliographic  entry  see  Field  6B. 

W87-07680 


WATER:  A  BASIC  RESOURCE, 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

J.  Van  Schilfgaarde,  G.  J.  Kriz,  N.  Bouwes,  J. 
Bucheim,  and  J.  M.  Davidson. 
IN:  Soil  and  Water  Resources:  Research  Priorities 
for  the  Nation,  Soil  Science  Society  of  America, 
Inc.,  Madison,  Wisconsin,   1981.  p   1-19,   10  ref. 

Descriptors:  "Water  resources  management, 
"Water  management,  "Research  priorities,  "Water 
quality,  "Water  demand,  "Water  supply,  "Water 
pollution  prevention,  Water  use  efficieny,  Acid 
rain  Pesticides,  Sediments,  Salinity,  And  lands, 
Semiarid  lands,  Humid  areas,  Nutrients,  Policy 
making,  Irrigation,  Water  allocation 

Agriculture,    mineral   extraction   and   processing, 
energy     generation,     manufacturing,     commerce, 
navigation,  recreation,  and  domestic  activities  are 
all  dependent  to  some  extent  on  water.   In  the 
United  States,  average  daily  withdrawals  of  fresh 
water  are  about  54%  of  dependable  supplies.  Sev- 
enty-five percent   of  the  agricultural   production 
depends  on  precipitation.  In  humid  regions,  there 
is  a  need  for  adequate  drainage  of  fields  and  a  tota 
water  management  system  that  modulates  the  soU 
water  regime  to  best  fit  the  crop.  Erosion  and 
sedimentaion  must  also  be  controlled  to  ensure 
good  crop  yields.  Similar  problems  exist  in  semi- 
arid  regions  along  with  the  need  for  soil  water 
conservation.  In  arid  regions  water  conservation 
through  effective  irrigation  management  is  essen- 
tial   Brackish  water  can  be  used  to  grow  halo- 
phytes,  and  the  biomass  obtained  in  this  fashion 
can  be  used  to  harvest  energy.  Sediment,  the  prod- 
uct of  erosion,  is  the  greatest  polluter  of  water. 
Other  pollutants  are  salt,  acid  rain,  nutrients,  pesti- 
cides, and  mine  wastes.  Research  policy  and  prior- 
ities vary  in  the  East,  Midwest,  Southeast,  ana 
West,  and  depend  on  the  end  use  of  water.  Institu- 
tional changes  are  needed  to  provide  the  incentives 
for  individuals  to  use  technologies  that  conserve 
water  resources  for  the  common  good.  More  re- 
search  is  needed  on   water  conservation,   water 
availability,  water  quality  for  beneficial  use,  institu- 
tional constraints  and  facilitators,  and  assessment 
methods.  (See  also  W87-07680)  (Geiger-PTT) 
W87-07681 

SCARCE  WATER  AND  INSTITUTIONAL 
CHANGE.  r 

Resources  for  the  Future,  Inc..  Washington,  DC. 
Resources  for  the  Future,  Inc.,  Washington,  DC 
1986.  207  p. 
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descriptors:  'Water  demand,  *Water  use,  'Water 
osts,  'Water  scarcity,  'Water  shortage,  Water 
»w,  Water  use  efficiency,  Case  studies,  Water 
esources  development,  Water  requirements,  Irri- 
;ation  requirements,  Water  rights,  Water  supply, 
nstitutions,  Water  policy,  Hydroelectric  power. 

n  the  early  1980's,  reports  on  water  shortages 
oinciding  with  major  droughts  caused  concern 
bout  the  nation's  future  water  supplies.  This  book 
ses  case  studies  to  shed  light  on  such  problems  as 
roundwater  mining,  contamination  of  supplies, 
eteriorating  water  supply  facilities,  and  rising 
osts  in  various  parts  of  the  country  and  suggests 
rays  of  resolving  them.  The  first  four  studies  focus 
n  areas  experiencing  problems  with  projected 
'ater  needs  or  with  allocating  scarce  supplies 
mong  competing  uses.  The  studies  of  the  Pacific 
lorthwest,  Kern  County  in  California,  the  coastal 
rea  of  southern  California,  and  southeastern  Vir- 
inia  examine  the  water  situations  in  these  loca- 
ons  and  assess  alternative  means  of  meeting  their 
ing-term  water  needs.  The  final  study,  which 
(amines  the  development  and  operation  of  the 
olorado-Big  Thompson  Project  in  northeastern 
olorado,  is  a  detailed  look  at  an  innovative  insti- 
itional  arrangement  that  has  facilitated  the  reallo- 
ition  of  water  in  response  to  changing  conditions, 
opics  addressed  in  the  case  studies  that  have 
oad  relevance  for  water  supply  management  in- 
ude:  the  role  of  institutional  factors,  especially 
ater  laws  and  administrative  arrangements,  in 
eating  and  solving  a  region's  water  problems;  the 
ctors  that  promote  or  inhibit  flexibility  for  re- 
onding  to  changing  water  supply  and  demand; 
e  potential  role  of  markets  and  prices  for  allocat- 
g  scarce  water  supplies  and  creating  incentives  to 
inserve  water;  and  institutions  and  conditions 
at  encourage  water  marketing.  (See  also  W87- 
691  thru  W87-07696)  (Geiger-PTT) 
87-07690 


VERVIEW, 

sources  for  the  Future,  Inc.,  Washington,  DC. 
D.  Frederick. 

E  Scarce  Water  and  Institutional  Change,  Re- 
urces  for  the  Future,  Inc.,  Washington,  DC, 
86.  p  1-24,  5  ref. 

scriptors:  'Water  demand,  'Water  use,  'Water 
sts,  'Water  scarcity,  'Water  shortage,  Water 
v,  Water  use  efficiency,  Case  studies,  Water 
sources  development,  Water  requirements,  Irri- 
tion  requirements,  Water  rights,  Water  supply, 
ititutions,  Water  policy,  Hydroelectric  power. 

the  early  1980's,  concern  over  the  nation's  water 
?ply  brought  on  by  drought  conditions  received 
de  coverage.  As  more  normal  patterns  of  pre- 
station returned,  the  crisis  atmosphere  receded 
i  little  has  been  done  to  prevent  future  shortages 
water.  Traditional  structural  approaches  (dams, 
iervoirs,  wells)  to  preventing  and  solving  water 
sblems  approximated  an  efficient  strategy  when 
:  direct  costs  of  providing  reliable  supplies  were 
v  and  streamflows  were  sufficient  to  meet  all 
mands.  Nontraditional  means  of  increasing  water 
>plies  such  as  desalination,  transporting  icebergs, 
i  weather  modification,  offer  no  panacea.  This 
ok  presents  five  case  studies  of  areas  experienc- 
!  water  shortage  problems  and  examines  ways  in 
lich  these  problems  were  resolved.  Although  the 
dies  are  written  by  economists,  economic  effi- 
ncy  is  not  the  sole  criterion  for  managing  scarce 
ter  resources;  institutional  barriers  and  equity 
plications  of  proposed  water  management  alter- 
ives  receive  equal  consideration.  For  Kern 
unty,  Southern  California,  and  Virginia  Beach, 
!  focus  of  the  water  management  problems  is  the 
unity  of  water  available  for  offstream  use;  for 
:  Pacific  Northwest,  the  focus  is  the  allocation  of 
ter  between  irrigation  and  hydroelectric  power; 
1  for  Northeast  Colorado,  the  focus  is  the  insti- 
lonal  mechanism  for  transferring  water  among 
ts.  This  overview  also  addresses  the  emerging 
jes  of  water  uses,  water  law,  water  markets,  and 
lian  and  federal  water  rights.  (See  also  W87- 
>90)  (Geiger-PTT) 
17-07691 


COMPETITION  BETWEEN  IRRIGATION  AND 
HYDROPOWER  IN  THE  PACIFIC  NORTH- 
WEST, 

Washington  State  Univ.,  Pullman.  Dept.  of  Agri- 
cultural Economics. 

W.  R.  Butcher,  P.  R.  Wandschneider,  and  N.  K. 
Whittlesey. 

IN:  Scarce  Water  and  Institutional  Change,  Re- 
sources for  the  Future,  Inc.,  Washington,  DC, 
1986.  p  25-66,  2  fig,  3  tab,  28  ref. 

Descriptors:  'Competing  use,  'Water  use,  'Water 
demand,  'Irrigation,  'Hydroelectric  power,  Water 
law,  Water  costs,  Water  allocation,  Water  manage- 
ment, Fisheries,  Water  supply,  Water  quality, 
Navigation,  Value,  Water  rights,  Case  studies, 
Water  transfer,  Institutions,  Water  policy. 

The  economics  of  the  hydropower-irrigation  trade- 
off in  the  Pacific  Northwest  are  examined  and  the 
institutions  that  guide  allocation  of  water  are  re- 
viewed in  two  case  studies  involving  the  Columbia 
River  Basin:  the  Swan  Falls  case  in  Idaho,  and  the 
Columbia  Basin  Irrigation  Project.  The  Columbia 
River  and  its  tributary,  the  Snake  River,  are  used 
for  fisheries,  irrigation,  navigation,  and  hydroelec- 
tric power  production.  In  the  Swan  Falls  case,  the 
Idaho  Power  Company  has  sued  hundreds  of  irri- 
gators and  the  State  Department  of  Water  Re- 
sources, charging  a  taking  of  water  that  rightfully 
belongs  in  the  Snake  River  where  it  can  be  used  to 
generate  electricity.  The  Idaho  Supreme  Court 
decided  that  additional  withdrawals  for  irrigation 
could  be  made  only  with  the  permission  of,  and 
payment  of  compensation  to  the  Idaho  Power 
Company.  Responses  to  the  Swan  Falls  decision 
included  three  alternatives:  subordination  of  hy- 
dropower  water  rights,  condemnation  of  hydro- 
power  rights,  and  acceptance  of  the  court  decision. 
In  the  second  case  study,  the  growing  debate  about 
how  a  proposed  500,000-acre  expansion  of  the  U. 
S.  Bureau  of  Reclamation's  Columbia  Basin  Irriga- 
tion Project  will  affect  the  cost  of  electricity  is 
examined.  The  Columbia  Basin  Irrigation  Project 
case  illustrates  a  basic  conflict  between  state  and 
federal  control  of  water  allocation.  If  greater  effi- 
ciency is  to  be  gained  in  water  use  in  the  North- 
west, the  following  four  areas  are  in  need  of  insti- 
tutional reform:  eliminating  subordination  of  hy- 
dropower  rights  to  potential  future  irrigation  de- 
velopment, correcting  interstate  externalities,  rec- 
onciling state  and  federal  water  law,  and  facilitat- 
ing interstate  transferability  of  water  rights.  (See 
also  W87-07690)  (Geiger-PTT) 
W87-07692 


WATER  SCARCITY  AND  GAINS  FROM 
TRADE  IN  KERN  COUNTY,  CALIFORNIA, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
H.  J.  Vaux. 

IN:  Scarce  Water  and  Institutional  Change,  Re- 
sources for  the  Future,  Inc.,  Washington,  DC, 
1986.  p  67-101,  4  fig,  7  tab,  24  ref. 

Descriptors:  'Water  costs,  'Water  demand, 
'Water  rights,  'Case  studies,  'Water  scarcity, 
Water  shortage,  Water  supply,  Water  rights,  Insti- 
tutions, Water  policy,  Irrigation  water,  Water 
transfer,  Water  use,  Water  requirements,  Irrigation 
requirements,  Water  law,  Cost  allocation. 

Kern  County,  the  third-largest  county  in  Califor- 
nia, is  the  second  largest  in  agricultural  production 
in  the  state.  Water  scarcity  problems  in  Kern 
county  are  attributed  to  inadequate  supplies  of 
cheap  irrigation;  the  state  is  unable  to  deliver  the 
full  amount  of  its  contractual  water  obligations  due 
to  groundwater  overdraft.  Three  ways  of  resolving 
the  problem  are  suggested.  First,  it  is  possible  that 
neither  new  supplies  nor  the  institutional  changes 
needed  to  permit  water  marketing  will  be  realized. 
Under  this  scenario,  groundwater  overdraft  is 
likely  to  continue  and  even  increase  if  water  now 
surplus  to  the  needs  of  the  Los  Angeles  basin 
becomes  unavailable.  Economic  losses  associated 
with  the  elimination  of  groundwater  overdraft 
would  likely  grow  from  the  current  estimated 
value  of  $24  million  annually,  and  some  economic 
dislocations  would  result.  A  second  resolution  in- 
volves the  construction  and  operation  of  additional 
water  supply  facilities  by  the  state,  a  solution  that 
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appears  too  costly.  A  final  resolution  involves 
making  the  legal  and  institutional  changes  neces- 
sary to  create  water  markets.  Kern  County  could 
trade  profitably  with  other  regions  and  thereby 
acquire  a  substantial  portion  of  the  water  necessary 
to  make  up  the  projected  shortfall.  The  develop- 
ment of  water  markets  would  eliminate  the  need 
for  some  group  or  sector  to  incur  uncompensated 
economic  losses  as  a  consequence  of  water  scarcity 
and  would  remove  existing  inefficiencies  in  water 
use  to  the  benefit  of  both  water  buyers  and  sellers 
(See  also  W87-07690)  (Geiger-PTT) 
W87-07693 


SATISFYING  SOUTHERN  CALIFORNIA'S 
THIRST  FOR  WATER:  EFFICIENT  ALTERNA- 
TIVES, 

Department    of   the    Interior,    Washington,    DC. 
Office  of  Policy  Analysis. 
R.  W.  Wahl,  and  R.  K.  Davis. 
IN:  Scarce  Water  and  Institutional  Change,  Re- 
sources for   the   Future,   Inc.,   Washington,    DC 
1986.  p  102-133,  3  fig,  7  tab,  26  ref. 

Descriptors:  'Water  scarcity,  'Water  demand, 
'Water  supply  development,  'Water  shortage, 
•Water  allocation,  Water  use,  Institutions,  Water 
law,  Water  policy,  Water  requirements,  Water 
rights,  Water  supply,  Water  costs,  Water  transfer, 
Water  management,  Water  conservation. 

Los  Angeles  and  the  Metropolitan  Water  District 
of  Southern  California  (MWD)  draw  water  from 
the  Los  Angeles  Aqueduct,  the  Colorado  River 
Aqueduct,  and  the  California  aqueduct.  The  water 
supply  is  expected  to  drop  by  about  80,000  acre- 
feet  by  the  year  2000  due  to  additional  Indian 
claims,  use  of  water  by  desert  power  plants,  and  a 
slight  reduction  in  the  State  Water  Project  sup- 
plies. Alternatives  for  balancing  supply  and 
demand  are  discussed  along  with  accompanying 
legal  constraints,  projected  costs,  and  the  amount 
of  extra  water  that  could  be  expected  from  each 
measure.  The  alternatives  include:  additions  to  the 
State  Water  Project,  purchase  of  surplus  water 
from  the  Federal  Central  Valley  Project,  demand 
management  through  pricing  and  drought  manage- 
ment, conservation  through  investment  in  the  Im- 
perial Irrigation  District  (IID),  and  other  minor 
alternatives  such  as  building  new  storage  facilities, 
lining  canals,  and  conservation  investments.  The 
economic  prospects  for  purchase  of  surplus  water 
from  the  Federal  Central  Valley  Project,  demand 
management  through  pricing,  and  a  transfer  of 
water  between  the  IID  and  the  MWD  are  dis- 
cussed. (See  also  W87-07690)  (Geiger-PTT) 
W87-07694 


COSTS  OF  WATER  MANAGEMENT  INSTITU- 
TIONS: THE  CASE  OF  SOUTHEASTERN  VIR- 
GINIA, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agricultural  Economics. 
For  primary  bibliographic  entry  see  Field  6E. 
W87-07695 


INNOVATIONS  IN  WATER  MANAGEMENT: 
LESSONS  FROM  THE  COLORADO-BIG 
THOMPSON  PROJECT  AND  NORTHERN 
COLORADO  WATER  CONSERVANCY  DIS- 
TRICT, 

Colorado   Univ.,    Boulder.    Dept.    of  Economics 
C.  W.  Howe,  D.  R.  Schurmeier,  and  W.  D.  Shaw. 
IN:  Scarce  Water  and  Institutional  Change,  Re- 
sources  for   the   Future,   Inc.,   Washington,   DC, 
1986.  p  171-200,  3  fig,  4  tab,  18  ref. 

Descriptors:  'Water  allocation,  'Colorado,  'Water 
costs,  'Water  demand,  'Water  law,  Water  transfer, 
Water  supply  development,  Institutions,  Water 
policy,  Water  shortage,  Water  scarcity,  Water  use, 
Water  requirements,  Water  supply,  Water  use  effi- 
ciency, Case  studies,  Water  rights. 

The  Colorado-Big  Thompson  Project  (C-BT)  that 
transfers  water  from  the  western  slopes  of  the 
Rocky  Mountains  to  northeastern  Colorado  both 
required  and  inspired  institutional  innovation.  The 
C-BT  had  to  guarantee  the  repayment  of  project 
costs  as  required  by  Bureau  of  Reclamation  laws, 
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negotiate  solutions  to  conflicts  with  the  basin  of 
origin,  and  allocate  water  among  users  with  varied 
water  needs.  These  challenges  led  to  the  establish- 
ment in  1937  of  the  Northern  Colorado  Water 
Conservancy  District  (NCWCD).  Much  credit  for 
the  success  of  the  C-BT  must  be  given  to  the 
unusual  system  of  water  markets  that  evolved 
within  the  district  and  the  set  of  legal  and  adminis- 
trative conditions  that  made  these  markets  possible. 
The  major  methods  for  allocating  large  water  sup- 
plies within  the  market  system  are  priority  alloca- 
tion rules  and  proportional  rules.  Under  a  priority 
rule,  the  various  users  are  assigned  certain  quanti- 
ties of  water  per  time  period,  and  each  of  these 
quantities  has  a  priority  number.  A  proportional 
rule  divides  available  water  among  a  group  of 
users  according  to  a  fixed  set  of  proportions.  The 
total  amount  of  C-BT  water  available  to  the  dis- 
trict each  year  is  determined  by  the  quota  system. 
In  the  C-BT-NCWCD  system,  return  flows  are 
owned  by  the  district.  When  a  buyer  and  a  seller 
wish  to  effect  an  allotment  transfer,  they  submit  an 
application  to  the  district.  Transfers  can  sometimes 
be  facilitated  by  brokers  of  NCWCD  allotments. 
Rentals  (transfers  of  water  among  users  for  one 
season  only)  occur  not  only  with  NCWCD  water 
but  also  with  appropriated   and  ditch  company 
water.  The  water  markets  used  by  the  NCWCD 
are  more  efficient  than  methods  currently  used  by 
federal  and  state  water  agencies  and  might  by 
copied  for  many  places  in  the  West  and  elsewhere. 
(See  also  W87-07690)  (Geiger-PTT) 
W87-07696 


SAVING  WATER  IN  A  DESERT  CITY, 

Arizona  Univ.,  Tucson. 

For  primary  bibliographic  entry  see   Field   JU. 

W87-07697 

ECONOMIC  VALUE  OF  INSTREAM  FLOW: 
METHODOLOGY  AND  BENEFIT  ESTIMATES 
FOR  OPTIMUM  FLOWS, 

California  Univ.,  Davis.   Div.  of  Environmental 

Studies. 

J.  Loomis. 

Journal        of        Environmental        Management 

JEVMAW,  Vol.  24,  No.  2,  p  169-179,  March  1987. 

1  fig,  2  tab,  20  ref. 

Descriptors:  •Instream  flow,  *Economic  aspects, 
•Optimum  flow,  *Benefits,  Estimating,  Agricul- 
ture, Irrigation,  Reserved  flow. 

Empirical  estimation  of  the  benefits  of  instream 
flow  is  a  relatively  new  area  of  investigation  in 
natural  resource  and  agricultural  economics. 
Drawing  from  techniques  for  estimating  the  eco- 
nomic efficiency  benefits  of  non-marketed  re- 
sources, several  researchers  have  successfully  es- 
tablished relationships  between  instream  flow 
levels  and  benefits.  The  marginal  values  of  in- 
stream flow  vary  significantly  with  level  of  flow, 
extreme  values  ranging  from  $0.50  to  $74  per  acre 
foot.  However,  most  studies  evaluated  reported 
annual  values  between  $14  and  $27  per  acre  foot. 
Comparison  of  these  typical  benefits  to  average 
irrigation  benefits  indicates  that  reservation  of  in- 
stream flows  can  often  be  justified  economically. 
(Author's  abstract) 
W87-08085 

ROLE  OF  RrVERBANK  FILTRATION  ALONG 
THE  RHINE  RIVER  FOR  MUNICIPAL  AND 
INDUSTRIAL  WATER  SUPPLY, 

Technische   Univ.   Hamburg-Harburg  (Germany, 

CD   \ 

For  primary  bibliographic  entry  see  Field  5G. 
W87-08153 


COMMUNITY  WATER  SUPPLY  IN  DEVELOP- 
ING COUNTRIES:  LESSONS  FROM  EXPERI- 
ENCE, EVALUATION  SUMMARIES  AND 
CONFERENCE  FINDINGS, 

Agency  for  International  Development,  Washing- 
ton, DC.  c_ 
For  primary  bibliographic  entry  see  Field  5F. 

W87-08234 


WATER  CONTROL  STRATEGIES, 


Corps  of  Engineers,  Dallas,  TX.  Southwestern 
Div. 

R.  T.  Coomes. 

IN:  Proceedings  of  a  Seminar  on  Attaining  Water 
Quality  Goals  through  Water  Management  Proce- 
dures, February  17-18,  1982,  Dallas,  Texas,  p  119- 
121. 

Descriptors:  'Water  resources  development, 
•Water  management,  *Reservoir  operation,  Re- 
sources management,  Water  quality  control,  Water 
quality,  Data  interpretation,  Resources  develop- 
ment, Lakes,  Reservoirs,  Multipurpose  reservoirs. 

Because  water  control  plans  are  based  upon  condi- 
tions which  are  expected  to  change  over  time, 
Corps  of  Engineers  field  offices  are  responsible  for 
updating  plans  through  continuing  and  progressive 
study.  The  need  to  evaluate  water  control  strate- 
gies when  water  quality  problems  arise  is  dis- 
cussed. The  water  control  strategy  depends  first 
upon  the  latitude  given  the  Corps  of  Engineers  to 
make  changes  in  the  projects  water  control  plan. 
The  flexibility  that  the  Corps  used  in  the  past  to 
solve  instream  flow  or  water  quality  problems  is 
rapidly  being  restricted  by  increasing  demands 
upon  the  reservoir  storage.  The  needs  of  various 
water  supply  customers,  including  recreation  and 
power,  are  discussed.  Methods  of  changing  water 
control  plans,  including  model  simulations,  envi- 
ronmental impact  statements,  and  coordination 
agreement  are  described.  (See  also  W87-08365) 
(Halterman-PTT) 
W87-08378 


WATER  SUPPLY  SIMULATION  MODEL: 
ANALYZING  FOR  THE  IMPLICATIONS  OF 
CONSERVATION, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

For  primary  bibliographic   entry   see  Field   3D. 
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GREAT  DISAPPEARING  ACT  OF  USABLE 
AMERICAN  WATER, 

C.  C.  Urbano. 

American  Nurseryman,  Vol.  163,  No.  3,  p  52-55, 

February  1986. 

Descriptors:  'Water  shortage,  'Drought,  'Water 
supply,  'Water  quality,  'Water  policy,  'Legisla- 
tion, 'Jurisdiction,  Administrative  agencies,  State 
jurisdiction,  Legal  aspects,  Public  policy,  Water 
management,  Groundwater  management,  Ground- 
water pollution,  Water  pollution,  Drinking  water, 
Aquifers,  Planning,  Conservation,  Water  conserva- 
tion, Costs,  Economic  aspects,  Arizona. 

About  half  of  the  drinking  water  in  the  United 
States  is  being  depleted  or  contaminated;  almost 
60%  of  groundwater  aquifers  have  disappeared  in 
the  past  60  years,  and  the  rest  may  be  gone  in 
another  10  years,  according  to  research  attorney 
William  A.  Thomas  of  the  American  Bar  Associa- 
tion, who  has  studied  the  status  of  U.S.  water 
legislation.  The  central  problem  is  that  the  country 
has  a  finite  supply  of  groundwater,  the  source  of 
about  half  the  country's  drinking  water.  Congress 
is  currently  considering  two  bills  that  would  ad- 
dress the  questions  of  groundwater  depletion  and 
contamination.  The  first  would  require  each  state 
to  designate  an  agency  to  coordinate  the  state's 
water  policies  and  submit  plans  for  future  projects. 
The  other  (less  likely  to  pass)  would  direct  the 
federal  government  to  classify  all  aquifers  and  des- 
ignate appropriate  uses  for  each;  several  states 
have  already  adopted  similar  systems.  However, 
federal  action  will  not  relieve  state  and  local  gov- 
ernments of  their  responsibilities  for  water  conser- 
vation. Problems  facing  state  and  local  agencies 
include  high  costs  and  water  quality  issues.  It  is 
concluded  that  legislators  need  the  support  of 
homeowners  and  business  leaders,  including  lands- 
capers  and  nursery  and  garden  center  owners. 
(Doria-PTT) 
W87-07604 


HEALTH    AND    REGULATORY    CONSIDER. 
ATIONS,  „    ,    ,       „ 

California  Dept.  of  Health  Services,  Berkeley.  San- 
itary Engineering  Section. 
For  primary  bibliographic  entry  see  Field  3C. 
W87-07672 


LEGAL  ASPECTS  OF  IRRIGATION  WITH  RE- 
CLAIMED  WASTEWATER  IN  CALIFORNIA, 

Hansen,  Boyd,  Culhane  and  Mounier,  Sacramento, 
CA. 

C.  S.  Richardson. 

IN:  Irrigation  With  Reclaimed  Municipal 
Wastewater  -  A  Guidance  Manual,  Lewis  Publish- 
ers, Chelsea,  Michigan.  1985.  p  11-1  to  11-35,  86 
ref. 

Descriptors:  'Impaired  water  use,  *Legal  aspects, 
•Wastewater  irrigation,  'California,  'Water  reuse, 
Reclaimed  water,  Liability,  Legislation. 

As  reclaimed  wastewater  becomes  a  more  signifi- 
cant part  of  the  state  water  conservation  program, 
legal  disputes  are  likely  to  arise.  The  disputes  pres- 
ently foreseeable  will  come  from  conflicts  over 
ownership  of  the  reclaimed  wastewater  and  oyer 
ambiguities  in  contractual  obligations.  Reclamation 
is  a  new  use  of  a  resource  already  heavily  drawn 
upon.  As  water  formerly  returned  to  streams  after 
use  and  treatment  is  withheld  for  resale  at  the 
treatment  site,  diminished  flow  downstream  may 
deprive  dependent  users  of  their  accustomed 
supply.  Legal  action  has  been  taken  to  block  one 
proposed  sale  of  treated  wastewater  for  this 
reason.  This  chapter  focuses  on  two  legal  aspects 
of  wastewater  reclamation  and  reuse.  The  first 
section  discusses  the  issues  of  water  rights  in  the 
ownership  and  resale  of  reclaimed  wastewater. 
The  second  section  discusses  potential  liability  and 
contractual  provisions  through  which  exposure  to 
liability  may  be  minimized.  As  in  any  area  of  the 
law,  answers  cannot  be  given  with  certainty.  Until 
specific  legal  problems  have  been  addressed  by  the 
courts  through  litigation,  or  in  the  legislature 
through  statutes,  their  solutions  can  only  be  stated 
in  probable  terms.  (See  also  W87-07662)  (Lantz- 
PTT) 
W87-07673 

SCARCE  WATER  AND  INSTITUTIONAL 
CHANGE. 

Resources  for  the  Future,  Inc.,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  6D. 
W87-07690 


OVERVLEW, 

Resources  for  the  Future,  Inc.,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  6D. 
W87-07691 

COMPETITION  BETWEEN  IRRIGATION  AND 
HYDROPOWER  IN  THE  PACIFIC  NORTH- 
WEST, „  ... 
Washington  State  Univ.,  Pullman.  Dept.  ot  Agri- 
cultural Economics. 

For  primary  bibliographic  entry  see  Field  6D. 
W87-07692 

WATER  SCARCITY  AND  GAINS  FROM 
TRADE  IN  KERN  COUNTY,  CALIFORNIA, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En 

vironmental  Sciences. 

For  primary   bibliographic   entry   see  Field  6D 

W87-07693 

SATISFYING  SOUTHERN  CALIFORNIA'! 
THIRST  FOR  WATER:  EFFICIENT  ALTERNA 
TIVES 

Department    of   the    Interior,    Washington,   DC 

Office  of  Policy  Analysis. 

For  primary  bibliographic   entry   see   Field  61- 

W87-07694 

COSTS  OF  WATER  MANAGEMENT  INSTITl 
TIONS:  THE  CASE  OF  SOUTHEASTERN  VTF 
GINIA, 
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Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agricultural  Economics. 
L.  Shabman,  and  W.  E.  Cox. 
IN:  Scarce  Water  and  Institutional  Change,  Re- 
sources  for   the   Future,    Inc.,   Washington    DC 
1986  p  134-170,  1  fig,  5  tab,  29  ref. 

Descriptors:  'Water  management,  'Water  costs, 
•Institutions,  'Virginia,  'Water  scarcity,  Water 
shortage,  Water  demand,  Water  use,  Water  law, 
Case  studies,  Water  supply,  Water  supply  develop- 
ment, Water  rights,  Water  transfer,  Cost  analysis, 
Water  policy,  Water  supply  systems,  Water  yield. 

The  water  supply  situation  in  southeastern  Virginia 
is  described  to  illustrate  how  economic  inefficiency 
may  result  from  instituional  inadequacies.  As  a 
result  of  numerous  studies  aimed  at  solving  the 
area's  urban  water  supply  problems,  a  proposal 
was  made  to  construct  a  pipeline  to  transfer  water 
from  Lake  Gaston  in  central  Virginia  to  the  Vir- 
ginia Beach  area.  Challenges  to  implementation  of 
this  water  supply  alternative  may  be  brought 
within  administrative  or  court  proceedings  if  it  can 
be  documented  that  socially  unacceptable  environ- 
mental impacts  may  occur  under  section  404  of  the 
Clean  Water,  or  if  the  project  would  interfere  with 
water  rights.  An  alternative  to  the  pipeline, 
termed  the  conjunctive  use  alternative,  would  use 
the  existing  49  mgd  of  groundwater  capacity  as  a 
supplemental  source,  interconnect  the  Portsmouth 
md  Norfolk  water  systems,  develop  a  drought 
management  plan,  and  expand  current  use  of  sur- 
face water  from  the  Blackwater-Nottoway  river 
system.  The  increase  in  capital  cost  of  the  Lake 
jaston  plan  over  the  conjunctive  use  alternative  is 
stimated  at  about  $60  million.  Despite  the  higher 
xwts,  the  Lake  Gaston  alternative  is  still  favored 
or  political  reasons  over  the  conjunctive  use  plan; 
he  Lake  Gaston  project  would  minimize  the  use 
)f  groundwater,  need  for  drought  management, 
he  effect  of  projection  error,  and  the  possibility 
or  successful  challenges  in  court.  The  Virginia 
teach  case  study  suggests  that  three  conditions  are 
tnportant  for  negotiating  voluntary  water  transfers 
rnong  affected  parties.  First,  property  rights  to 
vater  must  be  assured.  Second,  transaction  costs 
or  bargaining  and  reaching  an  agreement  must  be 
aw.  Third,  there  must  be  adequate  information 
bout  the  scope  and  effects  of  the  proposed  trans- 
:r.  Institutional  reforms  for  achieving  these  goals 
re  discussed.  (See  also  W87-07690)  (Geiger-PTT) 
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NNOVATIONS  IN  WATER  MANAGEMENT: 
ESSONS  FROM  THE  COLORADO-BIG 
HOMPSON  PROJECT  AND  NORTHERN 
OLORADO    WATER    CONSERVANCY    DIS- 

blorado  Univ.,  Boulder.  Dept.  of  Economics, 
or  primary  bibliographic  entry  see  Field  6D 
'87-07696 


RAGMENTATION   AND   INTEGRATION   IN 
IATE  ENVIRONMENTAL  MANAGEMENT, 

onservation  Foundation,  Washington,  DC. 
fl .primary  bibliographic  entry  see  Field   5G. 
87-0772 1 


|™NATIONAL  JOINT  COMMISSION: 
B3-1984  ACnvnTES  REPORT. 

temational  Joint  Commission-United  States  and 
wada,  Windsor  (Ontario), 
temational    Joint    Commission,    Canada-United 
ates,  Windsor,  Ontario.  (1984).  99  p,  5  append. 

escriptors:  'International  commissions,  'Interna- 
>nal  agreements,  'Canada,  'United  States, 
*ater  quality  management,  Water  law,  Water 
>ucy,  Water  pollution  prevention,  Water  manage- 
snt,  International  law,  International  waters, 
ater  resources  development,  Environmental 
ihcy. 

ie  work  of  the  International  Joint  Commission,  a 
nnanent,  binational  body  established  under  the 
ovisions  of  the  Boundary  Waters  Treaty  of  1909 
fween  the  United  States  and  Canada,  is  reported 
'  the  period  1983-1984.  The  Commission  aided 
i  negotiations  which  culminated  in  the  signing  of 


the  Skagit  River  Treaty  in  April  of  1984.  This 
treaty  put  an  end  to  a  42-yr  dispute  over  Seattle's 
proposed  raising  of  the  High  Ross  Dam  and  conse- 
quent flooding  of  British  Columbia  lands.  In  1984, 
the  Commission  completed  its  report  on  the  diver- 
sions and  consumptive  uses  of  Great  Lakes  water. 
The  Commission  presented  a  report  in  1983  on  the 
effects  of  the  operation  of  the  Lake  Erie-Niagara 
River  Ice  Boom.  The  Commission  recommended 
that  federal,  state,  and  provincial  governments  take 
further  steps  to  assure  that  better  coastal  zone 
management  practices  be  followed  to  reduce  flood- 
ing and  erosion  along  Great  Lakes  shorelines.  Spe- 
cific recommendations  were  made  for  Lake  Erie. 
Workshops  conducted  during  the  two-yr  period 
covered   the   following   topics:   a   transboundary 
monitoring  network,  ecological  effects  of  in  situ 
sediment  contaminants,  implementing  the  ecosys- 
tem approach,  open  lake  disposal  site  selection, 
nonpomt  source  pollution  problems,  and  bioassess- 
ment.  The  proceedings  of  the  Indianapolis  Great 
Lakes  Water  Quality  Meeting  in  November  1983 
are  presented.   The  proposed  restoration  of  the 
Grand  Calumet  River  and  the  Indiana  Harbor  ship 
canal  is  discussed.  In  December  1984,  the  Interna- 
tional Joint  Commission  completed  its  Second  Bi- 
ennial  Report   to  Governments  under  the    1978 
Great  Lakes  Water  Quality  agreement.  The  Coun- 
cil of  Great  Lakes  research  managers  and  new 
Great  Lakes  Regional  Office  director  are  listed 
along  with  appendices  on  Commission  boards  as  of 
December  1984,  executive  meetings,  public  meet- 
ings on  diversions  and  consumptive  uses,  applica- 
tions and  references,  a  directory  of  the  Commis- 
sjon^and  1983-1984  Commission  reports.  (Geiger- 

W87-07725 


ECONOMIC-LEGISLATIVE  ASPECTS  OF 
DAKOTA  GEOTHERMAL,  SCOTTSBLUFF 
NEBRASKA,  ' 

American  Geothermal  Energy  Associates,  Inc 
Omaha,  NE. 

R.  A.  Guenther,  and  R.  S.  Sharpe. 
IN:  Geohydrology  of  the  Dakota  Aquifer,  Pro- 
ceedings of  the  First  C.V.  Theis  Conference  on 
Geohydrology,  October  5-6,  1982,  Lincoln  Ne- 
braska. National  Well  Association,  500  W.  Wilson 
Bridge  Road,  Worthington,  OH.,  1984.  p  188-192 
1  fig,  5  tab,  8  ref. 

Descriptors:  'Dakota  Aquifer,  'Economic  aspects 
•Legislation,  'Scottsbluff,  'Nebraska,  'Geother- 
mal studies,  'Aquifers,  Dakota  Aquifer,  Water 
level,  Geothermal  resources. 

Efforts  to  commercialize  the  geothermal  resources 
of  Nebraska  led  to  feasibility  studies  for  the  heating 
of  three  building  complexes  in  Scottsbluff,  Nebras- 
ka, with  geothermal  energy.  This  involved  geolog- 
ical and  engineering  studies.  The  building  com- 
plexes are  a  college,  a  hospital  and  the  high  schools 
of  Scottsbluff,  Nebraska.  The  resource  is  assumed 
to  be  180  F  (82  C)  water  from  aquifers  4,700  (1433 
m)  to  5,200  ft  (1,585  m)  below  the  surface;  the 
static  water  level  is  expected  to  be  about  2,000  ft 
(610  m)  below  the  surface.  Injection  of  the  used 
fluids  is  anticipated.  Problems  of  design,  as  well  as 
the  economics  of  utilizing  this  resource,  are  dis- 
cussed. Various  scenarios  for  heating  the  complex- 
es are  explored.  The  payback  periods  in  terms  of 
current  energy  prices  range  from  nine  to  32  years. 
Usmg  projected  fuel  prices  the  payback  periods 
range  from  six  to  11  years.  The  most  cost-effective 
project  would  be  to  heat  the  college  and  part  of 
the  hospital  with  geothermal  energy.  Work  with 
the  Legislature  led  to  Legislative  Bill  (LB)  708, 
which  defines  the  resource  and  makes  it  a  mineral. 
LB  799  provides  monies  for  the  development  of 
geothermal  energy.  (See  also  W87-07755)  (Au- 
thor's abstract) 
W87-07777 


POINDEXTER  V.  NICHOLS  HILLS, 

G  J.  Swanson. 

Water  Well  Journal  WWJOA9,  Vol   41    No  2  t> 

28-29,  February  1987.  '    ' 

Descriptors:  'Water  law,  *Legal  aspects,  'Poin- 
dexter,  'Nichols  Hills,  'Oklahoma,  'Permits, 
•Regulations,  'Law  enforcement,  'Drilling,  Do- 
mestic water. 


David  Pomdexter,  a  drilling  contractor  from  Okla- 
homa City,  applied  for  a  residential  drilling  permit 
to  Nichols  Hills  municipality  which  was  denied. 
The  ground  of  denial  was  that  in  Oklahoma,  mu- 
nicipalities have  the  right  to  regulate  and/or 
permit  wells  to  be  drilled  within  their  corporate 
jurisdiction.  Mr.  Poindexter  challenged  the  validi- 
ty of  the  ordinance  based  upon  Oklahoma  statute 
8205-Section  1020.3,  which  states  that  a  landowner 
has  the  right  to  take  ground  water  for  domestic  use 
without  a  permit.  Nichols  Hills  position  was  that 
the  same  statute  8205-Section  1020.21  makes  an 
exception  to  the  homeowner's  right  to  take  water 
from  platted  land  within  a  municipality.  Besides  it 
is  the  responsibility  of  the  municipality  to  make 
water  available  to  all  the  residents  within  the  plat- 
ted land.  District  Judge  Leamon  Freeman  of  Okla- 
homa County  ruled  that  a  municipality's  statutory 
authority  to  regulate  the  drilling  of  water  wells 
within  its  boundaries  cannot  supersede  a  landown- 
er's right  to  take  ground  water  from  land  he  owns 
(Ray-PTT) 
W87-07794 


CLEAN  WATER  ACT  RETURNS, 

For  primary  bibliographic  entry  see  Field   5G. 
Wo7-O7ol7 


GROUNDWATER  RECHARGE  WITH  RE- 
CLAIMED WASTEWATER:  LEGAL  QUES- 
TIONS IN  CALIFORNIA, 

Downey,  Brand,  Seymour  and  Rohwer,  Sacramen- 
to, CA. 

For  primary  bibliographic  entry  see  Field  4B 
W87-08161 


ACID  RAIN  AND  TRANSPORTED  ALR  POL- 
LUTANTS: IMPLICATIONS  FOR  PUBLIC 
POLICY. 

Office  of  Technology  Assessment,   Washington, 

For  primary  bibliographic  entry  see  Field  5B. 
W87-08208 


WATER  LAW:  IMPACT  ON  CONSERVATION, 

Virginia    Water    Resources     Research     Center, 
Blacksburg. 
W.  R.  Walker. 

IN:  Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver,  Colorado.  Na- 
tional Bureau  of  Standards  Special  Publication  No 
624,  June  1982.  p  17-26,  7  ref. 

Descriptors:  'Water  law,  'Water  conservation, 
'Legal  aspects,  Riparian  rights,  Flow  patterns, 
Water  use,  Water  rights. 

Laws  with  respect  to  water  are  unusual  because 
they  may  vary  depending  on  the  form  in  which 
water  is  found.  The  subject  is  further  complicated 
because  the  states  do  not  have  uniform  water  laws 
Water  with  bed  and  bank  in  the  western  United 
States  must  conform  to  the  prior  appropriation 
doctrine  which  places  emphasis  on  the  protection 
of  private  property  rights  rather  than  maximum 
utilization.  Water  in  this  same  form  in  the  East  is 
governed  by  the  riparian  doctrine  which  defines 
the  water  rights  according  to  the  place  of  use. 
Water  under  the  ground  may  follow  the  English, 
American,  or  reasonable  use  rule.  Diffused  water 
which  flows  over  the  surface  of  the  ground  must 
be  captured  to  establish  a  right.  All  of  these  laws 
evolved  generally  for  historical  reasons  and  have 
been  modified  slightly  by  statutes  but  not  uniform- 
ly. None  were  designed  to  reduce  consumption, 
promote  efficiency  or  facilitate  change  to  a  higher 
beneficial  use.  The  development  of  constitutionally 
protected  water  rights  has  made  change  more  diffi- 
cult. Yet  these  laws  and  the  institutional  structures 
which  have  evolved  to  implement  them  must  be 
modified  to  promote  greater  use  of  a  finite  re- 
source. (See  also  W87-08420)  (Author's  abstract) 
W87-08421 


WATER     CONSERVATION     IN     ARIZONA: 
PAST,  PRESENT,  AND  FUTURE, 

Arizona  State  Dept.  of  Health  Services,  Phoenix. 
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Bureau  of  Water  Quality  Control. 

For   primary   bibliographic   entry   see   Field   3D. 

W87-08435 


NEED  FOR  A  NEW  FEDERAL  WATER 
POLICY,  ,  _     , 

New  York  City  Dept.  of  Environmental  Protec- 
tion. 

F.  X.  McArdle. 

IN-  Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver,  Colorado.  Na- 
tional Bureau  of  Standards  Special  Publication  No. 
624,  June  1982.  p  409-412. 

Descriptors:  *  Water  policy,  *  Public  policy, 
•Water  resources  development,  Economic  aspects, 
Federal  jurisdiction,  Local  governments. 

Federal  water  policy,  such  as  it  has  been,  has 
addressed  the  supply-demand  nexus  very  narrow- 
ly  focusing  almost  exclusively  on  developing  new 
supplies  for  agricultural  and  natural  resource  ex- 
ploitation in  the  South  and  the  far  West.  That 
policy  must  change  focus  to  meet  national  needs  as 
well  as  regional  needs.  And  it  must  address  the 
demand  side  of  the  equation  as  well  as  the  supply 
side    Most  cities  haven't  had  the  advantage  of  a 
near-by  federal  project  to  help  them  reduce  their 
own  new  supply  costs.  And  there  has  been  no  help 
with  demand-side  issues.  Systematic  replacement 
and  rehabilitation  can  offset  new  supply   needs. 
Conservation    management   is   another    tool    that 
must  be  exploited  along  with  reuse  approaches. 
There  has  been  little  federal  help  here.  There  must 
be  a  new  federal  water  policy.  It  must  meet  all 
urban  needs  as  well  as  rural  ones.  But  ultimately  it 
must  be  a  program  that  focuses  program  imple- 
mentation and  direction  at  the  local  level.  Any 
other  program  focus  will  result  in  delays  in  imple- 
mentation; will  result  in  a  failure  to  develop  maxi- 
mum local  consensus;  and  will  ignore  the  critical 
expertise  at  the  local  level.  The  need  for  such  a 
rational,  national  approach  to  water  policy  is  most 
clearly  evident  at  the  federal  level.  The  debate  in 
the  efforts  of  many  agencies  over  the  past  years 
must  move  forward,  and  the  issues  that  must  be 
addressed  are  clear.  First,  there  must  be  a  national 
program.  If  programs  cannot  be  built  that  satisfy 
all  regions  in  the  differing  elements  that  affect  their 
supply/demand  equations  for  both  quantity  and 
quality,  then  there  will  be  little  progress  made. 
Second,  there  can  no  longer  be  sectoral  discrimina- 
tion in  federal  water  supply  programs  in  both  the 
development  and  the  pricing  of  new  supply.  There 
is  no  longer  a  rationale  for  treating  agricultural 
water  development  differently  than  one  treats  the 
development  of  new  supply  for  municipal  and  in- 
dustrial uses.  There  should  be  full  cost  pricing  so 
that  real  economic  cost/benefit  analyses  can  be 
undertaken.  Third,  the  focus  of  any  national  water 
policy  must  be  local  and  cooperative.  Finally,  in 
any  national  water  policy,  the  supply  and  demand 
sides  of  the  equation  must  be  treated  equally  in 
both  focus  and  financing.   (See  also  W87-08420) 
(Lantz-PTT) 
W87-08461 


POLLUTION  ACROSS  BORDERS:  ACID  RAIN 
-  ACID  DIPLOMACY. 

New  Hampshire  Univ.,  Durham.  Dept.  of  Forest 

Resources. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08497 

INTERNATIONAL  ASPECTS  OF  ACID  RAIN: 
WHERE  DO  WE  STAND, 

Institute  of  European  Environmental  Policy,  Bonn 

(Germany,  F.R.). 

For  primary  bibliographic  entry  see  Held  5b. 

W87-08498 

NORDIC     PERSPECTIVE    OF    ACID    RAIN: 
SWEDEN, 

Royal    Ministry   for   Foreign   Affairs,   Stockholm 

(Sweden) 

For  primary  bibliographic  entry  see  Field  5b. 

W87-O8500 


EUROPEAN  NATIONAL  RESPONSES  TO  THE 
EXPANDING  PROBLEM  OF  ACID  RAIN, 

Pioneer  Foundation,  Inverness,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08501 

CANADIAN  DIPLOMATIC  PERSPECTIVE  OF 
ACID  RAIN,  xi 

Consul    General    of   Canada    in    New    England, 

Boston,  MA. 

For  primary  bibliographic  entry  see  Field  5b. 

W87-08502 

U  S  EPA  PERSPECTIVE  OF  ACID  RAIN, 

Environmental   Protection   Agency,   Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-085O3 

US    DIPLOMATIC    PERSPECTIVE   OF   ACID 

RAIN,  „,„    _..        , 

Department  of  State,  Washington,  DC.  Office  ot 

Canadian  Affairs. 

For  primary  bibliographic  entry  see  Field  5b. 

W87-08504 

GOVERNOR'S  PERSPECTIVE  ON  ACID  RAIN, 

National    Governor's    Association,    Washington, 

DC.  Acid  Rain  Task  Force. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08506 

VERMONT  PERSPECTIVE  ON  ACID  RAIN, 

Vermont  State  Agency  of  Environmental  Conser- 
vation, Montpelier. 

For  primary  bibliographic  entry  see  Field  5  b. 
W87-08507 

ONTARIO  PERSPECTIVE  ON  ACID  RAIN, 

Ontario   Ministry   of  the   Environment,   Rexdale. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-08508 

CONGRESSMAN'S   PERSPECTIVE   ON   ACID 
RAIN, 

For  primary  bibliographic  entry  see  Field  5b. 
W87-08509 


SCOTTISH  BURN, 

Dundee  Coll.  of  Technology  (Scotland).  Dept.  ot 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  4A. 

W87-08530 

MEDITERRANEAN  ACTION  PLAN:  A  RE- 
GIONAL APPROACH  TO  POLLUTION  CON- 
TROL 

World' Health  Organization,  Athens  (Greece).  Co- 
ordinating Unit  for  the  Mediterranean  Action  Plan. 
For   primary   bibliographic   entry   see   Field    5G. 

W87-08558 

LEGAL  AND  ADMINISTRATIVE  ASPECTS  OF 
THE  TREATMENT  AND  DISCHARGE  OF  IN- 
DUSTRIAL WASTEWATERS  IN  THE  MEDI- 
TERRANEAN, 

World  Health  Organization,  Athens  (Greece).  Co- 
ordinating Unit  for  the  Mediterranean  Action  Plan. 
For   primary   bibliographic   entry   see   Field   5G. 

W87-08559 


There  is  interest  in  the  possibility  of  purchasing 
Indians'  reserved  water  rights  to  use  either  on  or 
off  the  reservation  for  various  purposes.  Those 
wishing  to  purchase  such  reserved  rights  should 
examine  the  law  closely,  since  it  appears  that  the 
courts  will  not  allow  those  reserved  rights  to  be 
transferred  from  the  reservation  lands.  (Author's 
abstract) 
W87-08590 

6G.  Ecologic  Impact  Of 
Water  Development 

ASSESSING  THE  HEALTH  OF  THE  OCEANS: 
AN  INTERNATIONAL  PERSPECTIVE, 

National  Marine  Fisheries  Service,  Highlands,  NJ. 

Sandy  Hook  Lab. 

For   primary   bibliographic   entry   see   Field   50. 

W87-07650 

ENVIRONMENTAL  IMPACT  OF  WATER  RE- 
SOURCES PROJECTS, 

Oklahoma    Univ.,    Norman.    Environmental    and 

Ground  Water  Inst. 

L.  W.  Canter. 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.   1985. 

352  p. 

Descriptors:  *Environmental  impact  statement, 
•Ecological  effects,  *  Environmental  effects,  *  Dam 
effects,  'Water  resources  development,  Irrigation 
effects,  Water  pollution  effects,  Locks,  Risks,  Lit- 
erature review,  Decision  making,  Project  planning, 
Fate  of  pollutants,  Dredging. 

This  book  summarizes  information  from  key  tech- 
nical literature  related  to  the  implementation  of 
environmental  impact  studies  for  water  resources 
development  projects.  It  is  organized  into  five 
chapters  and  16  appendices.  Following  an  intro- 
ductory chapter  focusing  on  summary  data  from 
434  included  references,  chapters  2  through  4  dis- 
cuss environmental  impact  studies  for  dam  and 
reservoir  projects,  channelization  projects,  and 
dredging  projects,  respectively.  Chapter  5  address- 
es some  other  project  types  such  as  irrigation  and 
shoreline  structures.  Abstracts  of  the  434  included 
references  are  divided  into  16  appendices  as  fol- 
lows: impacts  of  impoundment  projects;  impacts  of 
channelization  projects;  impacts  of  dredging 
projects;  impacts  of  other  water  resources  projects; 
impacts  of  nonpoint  sources  of  pollutants  on  water 
environment;  transport  and  fate  of  pollutants  in  the 
water  environment;  baseline  studies  of  the  water 
environment;  environmental  indices  and  indicators; 
water  quantity/quality  impact  prediction  and  as- 
sessment; biological  impact  prediction  and  assess- 
ment- estuarine  impact  prediction  and  assessment; 
groundwater,  noise,  cultural,  visual,  and  socio-eco- 
nomic impact  prediction  and  assessment;  method- 
ologies for  trade-off  analyses  and  decision-making; 
public  participation  in  water  resources  planning; 
impact  mitigation  measures;  and  related  issues  and 
information.  (Geiger-PTT) 
W87-07700 

HOHOKAM  SETTLEMENT  ALONG  THE 
SLOPES  OF  THE  PICACHO  MOUNTAINS  RE- 
SEARCH DESIGN,  TUCSON  AQUEDUCT 
PRO  TFCT 

Museum  of  Northern  Arizona,  Inc.,  Flagstaff. 
D.  E.  Weaver,  R.  Ciolek-Torrello,  and  J.  S. 

Bruder.  .     .     *«  ~r 

MNA  Research  Paper  35,  Vol.  1,  Museum  of 
Northern  Arizona,  Flagstaff,  Arizona,  1986.  116  p, 
3  fig,  7  tab,  176  ref,  append.  BuRec  Contract  3-CS- 
30-00790,  Project  A-83-40. 


TRANSFERABILITY     OF     INDIAN     WATER 

RICHTS 

Nevada  Univ.,  Reno.  Dept.  of  Civil  Engineering. 
J.  W.  Bird. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  3,  p  317- 
322,  May  1987.  13  ref. 

Descriptors:  'Legal  aspects,  'Native  Americans, 
•American  Indians,  'Water  rights,  Reservations, 
Transferability. 


Descriptors:  'Environmental  impact  statement, 
'Central  Arizona  Project,  'Environmental  effects, 
•Aqueducts,  'Archaeology,  Water  supply  devel- 
opment, Project  planning,  Design  criteria,  Ecolog- 
ical effects. 

This  research  design  focuses  upon  proposed  ar- 
chaeological studies  at  34  Hohokam  sites  potential- 
ly subject  to  impact,  both  direct  and  indirect,  as  a 
consequence  of  the  construction  of  Tucson  Aque- 
duct  Reaches  1  and  2,  extending  from  just  east  Ot 
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•icacho  Reservoir  to  the  vicinity  of  Red  Rock, 
Arizona.  The  sites  involved  include  small  shard 
nd  lithic  scatters,  possible  field  houses,  villages, 
ossible  canals,  field  areas,  trash  mounds,  a  reser- 
oir,  compounds,  and  platform  mounds.  The 
nrvey  data  indicates  occupation  in  both  the  pre- 
Hassic  and  Classic  periods,  with  the  major  occu- 
ation  in  the  Classic  period.  The  design  discusses 
te  specific  and  regional  settlement  patterns  and 
jbsistence  strategies,  and  changes  through  time,  as 
le  primary  foci  of  research.  Specific  field  strate- 
ies,  as  well  as  laboratory  procedures,  are  outlined 
id  a  detailed  work  plan  is  presented.  Implementa- 
ons  of  the  research  design  will  produce  important 
jntributions  to  the  understanding  of  the  regional 
lohokam  development.  (See  also  W8  7-07705) 
Vuthor's  abstract) 
'87-07704 


UCSON  AQUEDUCT  -  PHASE  A,  HOHOKAM 

RCHAEOLOGICAL  SITES  CULTURAL  MITI- 

ATTVE   DATA   RECOVERY   STUDIES,   CEN- 

RAL       ARIZONA       PROJECT:       1984/1985 

NNUAL  REPORT, 

useum  of  Northern  Arizona,  Inc.,  Flagstaff. 

.  E.  Weaver,  and  R.  Ciolek-Torrello. 

>86.  3  fig,  21  tab,  37  ref.  BuRec  Contract  3-CS- 

KJ0790. 

escriptors:  'Aqueducts,  'Central  Arizona 
eject,  *Project  planning,  'Environmental  impact 
itement,  'Archaeology,  Water  supply  develop- 
nit.  Water  resources  development,  Ecological 
fects,  Environmental  effects,  Design  criteria. 

lis  report  summarizes  the  second  year  of  archae- 
Jgical  studies  for  the  Tucson  Aqueduct-Phase  A 
)hokam  sites.  A  part  of  the  Central  Arizona 
oject,  the  work  was  carried  out  by  Museum  of 
)rthern  Arizona  personnel  under  contract  to  the 
S.  Bureau  of  Reclamation.  The  report  summa- 
es  the  work  accomplished,  reviews  preliminary 
earch  results,  suggests  modifications  to  the 
sject  research  design,  and  presents  a  work  plan 
■  the  third  year  of  the  project.  The  work  accom- 
shed  in  the  second  contract  year  at  the  Brady 
ah  complex  has  not  altered  the  basic  under- 
nding  of  Hohokam  development  along  Brady 
ish  derived  from  work  in  the  first  contract  year. 
the  vicinity  of  the  Picacho  complex,  work  was 
icentrated  on  the  Red  Rock  Reservoir,  the 
Clellan  Wash  site  and  the  Picacho  Pass  site. 
ta  gathered  indicate  considerable  differences  be- 
sen  the  Picacho  complex  and  the  Brady  Wash 
nplex.  The  work  accomplished  in  the  Picacho 
a  has  provided  valuable  information  about  sub- 
ence  activities,  social  organization,  and  ex- 
mge  networks,  and  the  nature  and  causes  of  the 
roges  in  Picacho  Hohokam  society  during  the 
lonial,  Sedentary  and  Classic  periods.  (See  also 
17-07704)  (Geiger-PTT) 
17-07705 


/ERTON  ROCK  ART  STUDY,  FREMONT 
UNTY,  WYOMING, 

II  Associates,  Inc.,  Salt  Lake  City,  UT. 

U  Tipps,  and  A.  R.  Schroedl. 

tural    Resources    Report    409-1-8501,    March 

5.  8  fig,  6  tab,  67  ref,  8  append.  Contract  4-PG- 

icriptors:  'Archaeology,  'Reservoirs,  'History, 
>cks,  'Wyoming,  River  basins,  Project  plan- 
5,  Environmental  impact  statement,  Land  recla- 
lon. 

the  request  of  the  Bureau  of  Reclamation, 
>er  Missouri  Regional  Office,  P-III  Associates, 
,  undertook  a  study  of  17  known  rock  art  sites 
Ued  in  the  Shoshone  Basin  of  central  Wyoming. 
ven  of  the  17  sites  were  located  in  the  field,  and 
remaining  six  sites  could  not  be  located;  they 
e  apparently  inundated  by  Boysen  Reservoir, 
j  of  the  sites  was  situated  on  the  Wind  River 
an  Reservation  and  permission  to  visit  the  site 
Id  not  be  obtained.  The  remaining  ten  sites  that 
e  evaluated  contained  22  separate  panels  and 
identifiable  figures,  all  petroglyphs.  Four  of 
sites  which  were  representative  examples  of 
t  art  sites  in  the  Shoshone  Basin  were  nominat- 
f°  ,h£j!iational  Register  of  Historic  Places 
iger-PTT) 


WATER  RESOURCES  PLANNING— Field  6 
Ecologic  Impact  Of  Water  Development— Group  6G 


W87-07706 


ARCHAEOLOGICAL  INVESTIGATIONS  IN 
THE  SOUTHERN  SECTION  OF  THE  GARRI- 
SON DIVERSION  UNIT  IN  NORTH  DAKOTA 
1984, 

North  Dakota  Univ.,  Grand  Forks.  Dept.  of  An- 
thropology and  Archaeology. 
M.  L.  Gregg,  C.  Kordecki,  and  P.  R.  Picha. 
Contribution  219,  Department  of  Anthropology 
University  of  North  Dakota,  Grand  Forks,  North 
Dakota,  December  1985.  39  fig,  47  tab,  144  ref,  3 
append.  BuRec  Contract  4-CS-60-00630. 

Descriptors:  'Archaeology,  'Flood  plains,  'Envi- 
ronmental impact  statement,  'History,  'James 
River,  Rivers,  Water  resources  development,  Flu- 
vial sediments. 

Nine  prehistoric  archeological  sites  along  the 
James  River  in  Stutsman  and  LaMoure  counties 
and  three  around  Kraft  Slough  in  Dickey  County, 
North  Dakota,  were  investigated  to  produce  sig- 
nificance evaluations  in  terms  of  National  Register 
of  Historic  Places  eligibility  criteria  and/or  to  de- 
termine site  limits.  Most  of  the  investigated  site 
areas  along  the  James  River  are  in  flood  plain 
settings  where  artifact  deposits  have  been  found 
buried  beneath  alluvium  up  to  3.0  m  below  the 
present  ground  surface.  The  flood  plain  has  gener- 
ally been  aggrading  since  the  mid-Holocene,  cap- 
ping successive  living  surfaces  in  the  valley 
bottom.  Most  investigated  sites  have  been  repeat- 
edly occupied  and  contain  vertically  stratified  arti- 
fact deposits.  Site  extents  were  determined  through 
a  combination  of  surface  inspection  and  auger 
probing.  By  screening  auger  probe  sediments,  arti- 
facts were  recovered  from  shallow,  subsurface, 
high  density  cultural  deposits,  and  site  areas  were 
determined  to  range  from  1.4  ha  (3.4  acres)  to  24.5 
ha  (60.5  acres).  Flood  plain  areas  were  recurrently 
occupied  from  the  Middle  Plains  Woodland  period 
(100  B.C.-A.D.  600)  through  the  Late  Plains 
Woodland  period  (A.D.  600-900),  Early  Plains  Vil- 
lage period  (A.D.  900-1400),  and  Late  Plains  Vil- 
lage period  (A.D.  1400-1750).  Stratified,  ceramic 
bearing  sites  such  as  those  investigated  by  this 
project  are  important  in  Northeastern  Plains  pre- 
history. (Author's  abstract) 
W87-07707 


RESEARCH  DESIGN  AND  WORK  PLAN  FOR 
CULTURAL  RESOURCE  STUDIES  IN  THE 
DISTRIBUTION  DIVISION  OF  THE  CENTRAL 
ARIZONA  PROJECT, 

Northland  Research,  Inc.,  Flagstaff,  AZ. 
W.  S.  Marmaduke. 

Report  No.  DI-BR-APO-CCRS-86-8,  1984.  North- 
land Research,  Inc.,  Flagstaff,  Arizona.  132  p,  4 
fig,  2  tab,  208  ref,  append.  Contract  3-PA-30- 
00740,  Task  2. 

Descriptors:  'Archaeology,  'Water  resources  de- 
velopment, 'Central  Arizona  Project,  'Project 
planning,  Water  conveyance,  Environmental  ef- 
fects, Environmental  impact  statement,  Water  dis- 
tribution. 

A  research  design  for  a  Class  III  Cultural  Re- 
sources survey  and  also  for  potential,  subsequent 
mitigation  studies  in  the  Distribution  System  of  the 
Central  Arizona  Project  is  presented.  The  archae- 
ological work  will  focus  on  mostly  small,  prehis- 
toric sites  from  widely  scattered  locations  in  the 
Gila  Basin.  Considerations  of  knowledge,  explana- 
tion, and  archaeological  research  as  forms  of  scien- 
tific inquiry  are  discussed.  Regional  systems  (Ar- 
chaic, Hohokam,  Protohistoric  and  Historic  Peri- 
ods), data  collection  and  interpretation,  research 
methods,  and  administrative  planning  are  present- 
ed. (Geiger-PTT) 
W87-07723 


PETROGLYPHS  OF  THE  PICACHO  MOUN- 
TAINS, SOUTH  CENTRAL,  ARIZONA, 

Institute  of  American  Research,  Tucson,  AZ. 
H.  D.  Wallace,  and  J.  P.  Holmlund. 
Anthropological  Papers  6,  1986.  243  p,  85  fig,  16 
tab,  59  ref. 


Descriptors:  'Environmental  impact  statement, 
'Central  Arizona  Project,  'Archaeology,  Aque- 
ducts, Water  supply  development,  Project  plan- 
ning, Environmental  effects. 

This  report  presents  the  results  of  an  intensive 
archaeological  study  of  petroglyph  sites  in  the 
Picacho  Mountains  of  South  Central,  Arizona. 
Twelve  sites  with  a  total  of  4,152  recorded  designs 
are  considered.  A  sample  survey  of  the  foothills  of 
the  Picacho  Mountains  and  previous  research  per- 
formed by  the  authors  at  31  additional  petroglyph 
sites  in  the  Tucson  Basin  and  Samaniego  Hills 
provide  contextual  information  and  a  substantial 
comparative  data  base.  This  study  comprises  one 
aspect  of  the  archaeological  mitigation  program 
concerned  with  Phase  A  of  the  Tucson  Aqueduct 
Project.  (Author's  abstract) 
W87-07727 


FINAL  REPORT  FOR  PLAN  6  SUPPLEMEN- 
TAL CULTURAL  RESOURCE  SURVEYS, 

Archaeological  Consulting  Services  Ltd.,  Tempe, 

M.  Green,  and  R.  W.  Effland. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia,  22161,  as  DE84 
005102.  Price  codes:  A04  in  paper  copy;  A01  in 
microfiche.  Cultural  Resource  Report  37,  Novem- 
ber 1985.  228  p,  1  fig,  1  tab.  Bureau  of  Reclamation 
Project  Nos.  PO  5-PB-32-03440,  and  PO  5-PG-32- 
25190. 

Descriptors:  'Archaeology,  'New  Waddell  Dam, 
'Social  impacts,  'Arizona,  'Surveys,  Geology, 
Water  resources  development,   Damsites,   Dams. 

This  final  report  reflects  a  year  of  on-call  class  III 
cultural  resource  survey  for  Plan  6,  the  Regulatory 
Storage  Division  of  the  Central  Arizona  Project. 
Included  are  eight  reports  representing  close  to 
6000  acres  of  survey  performed  in  the  vicinity  of 
the  planned  New  Waddell  Dam.  Because  New 
Waddell  Dam  is  designed  to  be  rock  filled,  one  of 
the  focal  points  of  the  survey  was  to  examine 
proposed  sources  of  the  borrow  material.  A  second 
focus  was  on  ancillary  water  control  features.  The 
tasks  included  survey  of  1 1  locations  for  geologic 
test  trenches  in  the  proposed  Black  Mountain  Rock 
Quarry;  survey  of  the  proposed  relocation  route 
for  a  portion  of  the  Castle  Hot  Springs  Road- 
survey  of  the  proposed  Waddell  Canal  and  Agua 
Fna  Borrow  Area;  survey  of  a  geologic  test  trench 
and   small   materials   pit   near   the   confluence   of 
Mesquite  Wash  and  Sycamore  Creek;  relocation 
and    flagging    of   six    previously    recorded    sites- 
survey  of  the  Morgan  City  Wash  Spillway;  survey 
of  the  New  River  Borrow  Area;  survey  of  the 
Black  Mountain  Material  Areas;  and  survey  of  the 
East  Terrace  Borrow  Area.  These  surveys  yielded 
a  total  of  43  sites  and  2018  loci  of  isolated  artifacts. 
All  but  one  of  the  sites  were  located  in  the  two 
largest  study  areas,  the  Agua  Fria  and  New  River 
Borrow  Areas.  Although  separated  by  only  2.5 
milles,   these   two   study  areas  evidence  obvious 
differences  in  degree  of  use  for  habitation,  agricul- 
tural strategies  practiced,  and  artifact  assemblages. 
Hypotheses  concerning  these  divergences  are  sug- 
gested for  testing  during  the  upcoming  data  recov- 
ery program.  Recommendations  of  site  significance 
and  strategies  for  avoidance  or  mitigation  are  of- 
fered. (Author's  abstract) 
W87-07754 


ECOSYSTEM  ALTERATION  OF  BOREAL 
FOREST  STREAMS  BY  BEAVER  (CASTOR 
CANADENSIS), 

Woods  Hole  Oceanographic  Institution,  MA. 
For  primary  bibliographic  entry  see  Field  2E 
W87-07972 


DESERTIFICATION  PROCESSES  AND 
IMPACT  IN  RAINFED  AGRICULTURAL  RE- 
GIONS, 

Food  and  Agriculture  Organization  of  the  United 
Nations,  Rome  (Italy).  Land  and  Water  Develop- 
ment Div. 
D.  W.  Sanders. 

Climatic  Change  CLCHDX,  Vol.  9,  No.  1/2,  p  33- 
42,  August-October  1986.  7  ref. 
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Field  6— WATER  RESOURCES  PLANNING 

Group  6G— Ecologic  Impact  Of  Water  Development 


Descriptors:  *Desertification,  'Ecological  effects, 
•Agriculture,  'Arid  lands,  'Rainfall,  Crop  produc- 
tion, Salinization,  Erosion,  Soil  erosion,  Wind  ero- 
sion Organic  matter,  Soil  organic  matter,  Con- 
tamination, Water  pollution,  Salinity,  Vegetation 
effects,  Cultivation,  Toxicity,  Agricultural  chemi- 
cals, Saline  soils,  Soil  types. 

The  processes  of  desertification  are  reviewed. 
About  one  third  of  the  Earth's  land  surface  lies  in 
the  arid  and  semi-arid  regions;  this  area  not  only 
supports  600  million  people,  but  produces  much  ot 
the  world's  grain  and  a  substantial  amount  ot 
animal  produce.  Much  of  this  area  is  now  either 
suffering  or  is  threatened  by  the  processes  of  deser- 
tification. Seven  different  desertification  processes 
are  described:  degradation  of  vegetative  cover, 
wind  erosion,  water  erosion,  salinization,  soil  crust- 
ing and  compaction,  reduction  in  organic  matter, 
and  accumulation  of  toxic  substances  are  identified 
and  their  effects  described.  It  is  pointed  out  that 
these  processes  are  usually  closely  interrelated,  the 
one  frequently  leading  to  one  or  more  of  the 
others.  Whatever  the  process,  the  end  result  is 
degraded  land  with  a  reduced  productive  capacity. 
It  is  concluded  that  desertification  occurs  through 
man's  influence  on  the  environment,  and  that  the 
problems  of  desertification  cannot  be  solved  by 
considering  only  physical  processes.  (Author  s  ab- 
stract) 
W87-07993 

DESERTIFICATION    PROCESSES    AND    IM- 
PACTS IN  IRRIGATED  REGIONS, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Wembley     (Australia).     Div.     of 

Groundwater  Research. 

R  A  Perry 

Ciimatic  Change  CLCHDX,  Vol.  9,  No.  1/2,  p  43- 

47,  August-October  1986.  3  ref. 

Descriptors:  'Desertification,  'Irrigation  effects, 
•Irrigable  land,  *Ecological  effects,  'Watershed 
management,  'Land  management,  Arid  zones,  De- 
serts Drought,  Rainfall,  Catchment  areas,  Sedi- 
mentation, Canals,  Water  quality,  Waterlogging, 
Salinization,  Saline  soils,  Soil  types,  Irrigation,  Irri- 
gation practices,  Groundwater  level,  Water  table 
rise,  Costs,  Political  constraints,  Economic  aspects, 
Social  aspects. 

The  problem  of  desertification  in  irrigated  regions 
is  reviewed.  It  is  concluded  that  desertification  in 
irrigated  regions  results  from  man's  activities,  al- 
though it  may  be  more  rapid  in  periods  of  drought 
or  abnormally  high  rainfall.  Causes  include  sedi- 
mentation of  canals,  use  of  poor  quality  water,  or 
waterlogging  or  salinization  because  of  rising 
groundwater  tables  caused  by  excessive  applica- 
tions of  irrigation  water.  It  can  be  avoided  by  good 
land  management  in  catchments  and  irrigation 
areas,  although  social,  economic,  and  political  con- 
straints exist.  Direct  costs  due  to  loss  of  production 
from  affected  lands  are  less  than  indirect  costs  to 
national  economies.  (Author's  abstract) 
W87-07994 


The  backwaters  of  the  Upper  Mississippi  River  are 
the  target  of  cooperative  efforts  by  state  and  feder- 
al agencies  to  implement  recommendations  of  a 
1970s  environmental  study  known  as  the  Great 
River  Environmental  Action  Team  (GREAT). 
The  first  large-scale  habitat  restoration  effort  in  the 
area  is  scheduled  for  summer  1986  at  Weaver 
Bottoms,  a  4,000-acre  waterfowl  marsh  where  dep- 
osition of  dredged  materials  for  channel  mainte- 
nance has  been  cutting  off  and  filling  in  backwater 
habitats.  The  outstanding  feature  of  the  restoration 
project  is  that  construction  resulting  in  habitat 
improvement  will  be  accomplished  by  the  U.S. 
Army  Corps  of  Engineers  at  no  cost  to  the  U.S. 
Fish  and  Wildlife  Service.  The  cooperating  agen- 
cies have  determined  that  using  dredged  material 
for  rehabilitating  Weaver  Bottoms  is  economically 
justified  and  provides  a  balance  of  economic,  envi- 
ronmental, and  social  values  in  the  best  public 
interest.  (Doria-PTT) 
W87-08007 


DROUGHT  STRATEGIES  IN   EAST  AFRICA: 
THE  CLIMATOLOGIST'S  ROLE, 

University  of  East  Anglia,   Norwich  (England). 

Climatic  Research  Unit. 

For  primary  bibliographic  entry  see  Field  2B. 

W87-07995 


WEAVER  BOTTOMS  TARGETED  FOR  RESTO- 
RATION 

Upper  Mississippi  River  National  Wildlife  and  Fish 

Refuge,  Winona,  MN. 

A.  Hawkins. 

Fish  and  Wildlife  News,  p  8-9,  April-May  1986. 

Descriptors:  'Weaver  Bottoms,  'Mississippi  River, 
•Conservation,  *Erosion  control,  *Marshes,  'En- 
vironmental policy,  'Backwater,  Sedimentation 
rates,  Recreation,  Economic  aspects,  Marshes, 
Cropland,  Agriculture,  Erosion,  Mud  flats,  Habi- 
tats, Wildlife  habitats,  Dam  effects,  Flooding, 
Wildlife  conservation,  Fish  conservation,  Dredg- 
ing, Water  quality,  Water  quality  management, 
Planning,  Environmental  protection,  Environmen- 
tal quality,  Social  aspects. 


HARBOR  IMPACTS  AT  SAVANNAH  REFUGE, 

Habitat  Resources,  Atlanta,  GA. 

Fish  and  Wildlife  News,  p   19,  April-May   1986. 

Descriptors:  'Savannah  Refuge,  'Wildlife  conser- 
vation, 'Harbors,  'Environmental  effects,  'Model 
studies,  'Planning,  Conservation,  Habitats,  Wild- 
life habitats,  Dredging,  Vegetation,  Fish,  Bass, 
Water  pollution,  Wetlands,  Rivers,  Trout,  Naviga- 
tion, Channel  improvement,  Channels,  Diversion 
channels,  Administrative  agencies. 

In  late  1985,  work  began  on  the  U.S.  Fish  and 
Wildlife  Service's  Lower  Savannah  River  Study, 
designed  to  determine  the  impact  that  future  devel- 
opment at  Savannah  Harbor  might  have  on  the  fish 
and  wildlife  of  adjacent  Savannah  Refuge  and  to 
evaluate  the  effectiveness  of  potential  mitigation 
measures.  The  study  includes  development  of  a 
habitat/successional  model,  an  analysis  of  past  ve- 
getational  changes,  an  investigation  of  the  impacts 
on  the  spawning  and  nursery  habitats  of  striped 
bass,  and  a  survey  of  contaminant  residues.  The 
study  will  take  almost  three  years  to  complete,  but 
is  expected  to  provide  answers  that  will  be  useful 
far  into  the  future.  (Doria-PTT) 
W87-O80O8 

SERVICE  ACTIVE  IN  CHESAPEAKE  RESTO- 
RATION, 

Ecological  Services,  Annapolis,  MD. 

For  primary  bibliographic   entry   see  Field   5G. 

W87-08009 

EFFECTS  OF  BARGE  TRAFFIC  ON  DISTRIBU- 
TION AND  SURVIVAL  OF  ICHTHYOPLANK- 
TON  AND  SMALL  FISHES  IN  THE  UPPER 
MISSISSIPPI  RIVER, 

National  Fishery  Research  Lab.,  La  Crosse,  Wl. 
L.  E.  Holland.  . 

Transactions  of  the  American  Fisheries  Society 
TAFSAI,  Vol.  115,  No.  1,  p  162-165,  January 
1986.  2  fig,  1  tab,  12  ref. 

Descriptors:  'Barges,  'Ecological  effects,  'Upper 
Mississippi  River,  'Survival,  'Ecological  distribu- 
tion, 'Fish  populations,  Transportation,  Naviga- 
tion, Distribution,  Spatial  distribution,  Density, 
Population  density,  Plankton,  Populations,  Eggs, 
Fish  eggs,  Growth  stages,  Larval  growth  stage, 
Trawling,  Navigable  waters,  Rivers,  Economic  as- 
pects, Cost-benefit  analysis,  Bottom  water,  Surface 
water. 


Short-term  impacts  of  commercial  barge  traffic  on 
eggs  larvae,  young-of-the  year  (age-0),  and  small 
adult  fish  in  the  main  channel  of  the  Upper  Missis- 
sippi River  were  evaluated  by  monitoring  mortali- 
ty and  changes  in  distribution  on  the  basis  of 
samples  taken  at  a  fixed  point  before  (control)  and 
after  passage  of  a  vessel.  Barge  passages  were 
found  to  cause  significant  changes  in  the  distribu- 
tion of  eggs  and  larvae  in  the  study  area.  The  mean 
catch  of  ichthyoplankton  was  reduced  in  both  sur- 
face and  bottom  waters  for  90  min  after  passage  of 
vessels  (generally  loaded  barges)  downstream.  The 
effects  of  upstream  traffic  (unloaded  barges)  on 


catch  ranged  from  none  in  surface  or  bottom  sam- 
ples to  short-term  increases  in  surface  samples  im- 
mediately after  passage.  No  consistent  effect  on  the 
catch  of  age-0  or  small  adult  fishes  in  surface  or 
bottom  trawls  was  evident.  Physical  damage  to 
eggs,  but  not  to  larvae  or  small  fish,  was  signifi- 
cant. It  is  concluded  that  if  commercial  navigation 
increases  on  the  river,  significant  mortality  of  early 
life  stages  would  result.  (Author's  abstract) 
W87-08044 

ENVIRONMENTAL  IMPACT  OF  WATER  RE- 
SOURCES PROJECTS, 

Oklahoma    Univ.,    Norman.    Environmental    and 

Ground  Water  Inst 

L.  W.  Canter. 

Lewis  Publishers,  Inc.,  Chelsea,  MI.  1985.  352  p. 

Descriptors:  'Environmental  effects,  'Water  re- 
sources development,  Reservoirs,  Dams,  Channel- 
ing, Estuaries,  Dredging,  Ecological  effects. 

Water  resources  projects  such  as  dams  and  reser- 
voirs, channelization,  and  dredging  can  represent 
large-scale  engineering  works  or  activities  which 
can  cause  significant  inmpacts  on  physical-chemi- 
cal, biological,  cultural,  and  socio-economic  com- 
ponents of  the  environment.  Environmental  impact 
studies  for  such  projects  should  be  planned  and 
conducted  in  a  scientifically  defensible  manner. 
This  book  summarizes  information  from  key  tech- 
nical literature  related  to  the  implementation  of 
such  studies.  These  studies  should  be  conducted  in 
a  manner  so  as  to  yield  projects  which  are  more 
compatible  with  the  environment.  All  too  often, 
environmental  impact  studies  have  been  used  to 
delay  or  stop  projects.  This  book  is  organized  into 
five  chapters  and   16  appendices.   Following  an 
introductory  chapter  which  focuses  on  summary 
information  from  434  included  references,  Chap- 
ters  2   through  4  are   related   to   environmental 
impact   studies   for   dam   and   reservoir   projects, 
channelization  projects,  and  dredging  projects,  re- 
spectively. Chapter  5  addresses  some  other  project 
types  such  as  irrigation  and  shoreline  structures. 
Abstracts  of  the  4343  included  references  are  di- 
vided into   16  appendices  as  follows:  impacts  of 
impoundment  projects;  impacts  of  channelization 
projects;  impacts  of  dredging  projects;  impacts  of 
other  water  resources  projects;  impacts  of  non- 
point  sources  of  pollutants  on  water  environment; 
transport  and  fate  of  pollutants  in  the  water  envi- 
ronment; baseline  studies  of  the  water  environ- 
ment- environmental  indices  and  indicators;  water 
quantity/quality  impact  prediction  and  assessment; 
biological  impact  prediction  and  assessment;  estua- 
rine  impact  prediction  and  assessment;  groundwat- 
er,   noise,    cultural,    visual,    and    socio-economic 
impact  prediction  and  assessment;  methodologies 
for  trade-off  analyses  and  decision-making;  public 
participation  in  water  resources  planning;  impact 
mitigation  measures;  and  related  issues  and  infor- 
mation. (Lantz-PTT) 
W87-08164 

ASSESSING  THE  EFFECTS  OF  CONTAMI- 
NANTS ON  THE  STRUCTURE  AND  FUNG 
TION  OF  AQUATIC  ECOSYSTEMS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-08182 

MISSISSIPPI  RIVER  CULTURAL  RESOURCES 
SURVEY,  A  COMPREHENSIVE  STUDY 
PHASE  I,  COMPONENT  A:  THEMATIC  HIS 
TORICAL  OVERVIEW, 

National  Park  Service,  Denver,  CO.  Denver  Serv 
ice  Center.  .       _  „    ■ 

J.  A.  Greene,  A.  B.  Clemenson,  J.  C.  Paige,  V.  K. 
Stuart,  and  L.  F.  Van  Horn. 
Available  from  the  National  Technical  Informatioi 
Service,  Springfield,  Virginia  22161,  as  AD 
A 145600.  Price  codes  A 16  in  paper  copy  and  au 
in  microfiche.  Army  Corps  of  Engineers  Repor 
No.  PD-RC-84-05,  May  1984.  352  p,  8  fig,; 480 eP 
Department  of  the  Army  Contract  No.  DA23<F 
LMNPD-82-20. 


Descriptors:    'Mississippi    River,    'History, 
chaeology,  'Surveys,  Louisiana,  Geography. 
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WATER  RESOURCES  PLANNING— Field  6 


The  study  is  an  anthropological  overview  summa- 
rizing historic  records  and  archaeological  literature 
for  use  by  historic  preservationists  and  cultural 
resource  managers  in  Southeastern  Louisiana,  and 
is  essentially  threefold:  (1)  to  provide  a  research 
design  that  will  facilitate  future  cultural  resources 
investigations  within  designated  Corps  of  Engi- 
neers project  areas;  (2)  to  provide  the  basis  for 
identification,  description,  and  evaluation  of 
known  cultural  resources  along  the  lower  Missis- 
sippi River;  and  (3)  to  provide  management  with 
direction  in  undertaking  future  Corps-related 
projects  affecting  cultural  resources.  Geographical 
parameters  of  this  study,  consisted  of  all  lands 
associated  with  and  contiguous  to  the  present 
channel  of  the  Mississippi  River  between  ca.  River 
Mile  330  Above  Head  of  Passes  and  the  Gulf  of 
Mexico.  Designated  lateral  confines  were  estab- 
lished at  500  meters  landward  of  existing  or  pro- 
jected levees  and  low  water  lines  on  either  side  of 
the  river.  (Lantz-PTT) 
W87-08198 


DIRTY  DEVIL  SALINITY  PROJECT  CLASS  D3 
CULTURAL  RESOURCE  INVENTORY, 
EMERY  AND  WAYNE  COUNTIES,  UTAH, 

Complete     Archaeological     Service     Associates, 

Cortez,  CO. 

N.  S.  Hammack. 

Four  Corners  Archaeological  Project  Report  No 

2,  July   15,   1985.   36  p,  27  fig,    19  ref.   BuRec 

Contract  4-CS-40-01650. 

Descriptors:  *Dirty  Devil  Salinity  Project,  'Utah, 
•Emery  County,  *Wayne  County,  'Archaeology, 
Injection  wells,  Collection  wells. 

A  Class  III  cultural  resource  inventory  of  45  miles 
of  linear  right-of-way  and  three  80  acre  blocks  was 
earned  out  in  central  Utah,  for  the  Bureau  of 
Reclamation.  This  project  involves  proposed  trans- 
mission line  corridors,  pipelines,  and  access  roads 
to  the  collection  wells  and  surface  facility  and 
injection  well  sites  at  the  Emery  South  Salt  Wash 
and  Hanksville  Salt  Wash  portions  of  the  Dirty 
Devil  Salinity  Project.  During  this  inventory, 
three  new  sites  were  recorded  and  five  isolated 
flaked  lithic  artifacts  were  located.  The  proposed 
project  will  also  involve  five  previously  recorded 
sites.  The  three  newly  recorded  sites  include  two 
camp  sites  with  deflated  hearths  and  lithic  scatters, 
and  one  lithic  scatter.  None  of  these  sites  can  be 
identified  as  to  age  or  cultural  affiliation  and  none 
are  considered  to  be  eligible  for  nomination  to  the 
National  Register  of  Historic  Places.  (Author's  ab- 
stract) 
W87-08201 


Ecologic  Impact  Of  Water  Development— Group  6G 


W87-08202 


CLASS  DT  INVENTORY  MCPHEE  RESER- 
VOIR BOUNDARY  FENCE  AND  HOUSE 
CREEK  RECREATION  AREA  POWERLINE, 
MONTEZUMA  COUNTY,  COLORADO, 

Complete     Archaeological     Service     Associates, 

^ortez,  CO. 

5.  L.  Fuller. 

Four  Corners  Archaeological  Project  Report  No. 

),  January  13,  1986.  19  p,  6  fig,  4  tab,  6  ref,  2 

ippend.  BuRec  Contract  4-CS-40-01650. 

descriptors:  *McPhee  Reservoir,  'House  Creek 
Recreation  Area,  'Montezuma  county,  'Colorado, 
'Archaeology,  History,  Surveys. 

V  Class  HI  cultural  resource  inventory  of  approxi- 
nately  eight  miles  of  150  foot  wide  linear  right-of- 
vay  was  conducted  in  the  vicinity  of  the  Bureau  of 
Reclamation  Dolores  Project  in  southwest  Colora- 
to.  The  inventory  was  for  a  segment  of  the 
rtcPhee  Reservoir  boundary  fence  and  a  segment 
'f  the  House  Creek  Area  powerline.  During  this 
aventory,  three  new  sites  were  recorded.  Also, 
nree  previously  recorded  sites  were  relocated  in 
nese  project  areas.  These  six  sites  include  five 
rehistonc  sites  and  one  historic  site.  Two  of  the 
reviously  recorded  sites  are  currently  on  the  Na- 
lonal  Register  of  Historic  Places  and  the  third 
reviously  recorded  site  has  been  determined  to  be 
leugible  for  inclusion  on  the  Register.  The  three 
ewly  recorded  sites  are  recommended  as  being 
ugible  for  nomination  to  the  National  Register  of 
ustonc  Places.  (Author's  abstract) 


MONITORING  AND  EXCAVATION  AT  AUL- 
STON  PUEBLO  (SITE  5MT2433),  A  PUEBLO  II 
HABITATION  SITE, 

Complete     Archaeological     Service     Associates, 

Cortez,  CO. 

J.  N.  Morris. 

Four  Corners  Archaeological  Project  Report  No 

6,  March  15,   1986.  86  p,  23  fig,  4  tab,  56  ref   5 

append.  BuRec  Contract  4-CS-40-01650. 

Descriptors:  'Monitoring,  'Aulston  Pueblo, 
•Yellow  Jacket,  •Colorado,  'Archaeology,  Histo- 
ry, Excavation,  Water  resources  development,  An- 
asazi. 

Aulston  Pueblo,  Site  5MT2433,  is  an  Anasazi  habi- 
tation site  located  approximately  7.2  km  southwest 
of  Yellow  Jacket,  Colorado.  The  site  lies  in  several 
cultivated  fields,  and  surface  evidence  of  prehistor- 
ic structures  is  scarce.  Ceramic  data  from  a  survey 
surface  collection  indicate  that  several  components 
are  present  at  Aulston  Pueblo.  Excavation  and 
construction  monitoring  were  conducted  at  the  site 
for  the  Bureau  of  Reclamation,  to  mitigate  the 
construction  impact  of  the  Dolores  Project.  Exca- 
vation was  restricted  to  the  pipeline  right-of-way, 
thus  most  of  the  site  remains  uninvestigated 
Within  the  right-of-way,  two  Pueblo  II  period 
(A.D.  900  to  1100)  pitstructures  were  excavated 
and  three  exterior  pits  were  recorded.  Pitstructure 
1  (a  kiva)  is  dated  to  the  A.D.  1040's  by  tree-ring 
dating  samples.  Pitstructure  2  (a  mealing  room)  is 
possibly  contemporaneous  with  Pitstructure  1.  The 
three  exterior  pits  are  poorly  dataed  and  are  spa- 
tially unrelted  to  Pitstructures  1  and  2.  (Author's 
abstract) 
W87-08203 


CULTURAL    RESOURCE    INVENTORY    FOR 

THE  TOWAOC  CANAL  PROJECT:  HIGHLINE 

DITCH,      LOWER      HERMANA      LATERAL 

ROCKY  FORD  LATERALS,  AND  PORTIONS 

OF  THE  UPPER  HERMANA  AND  LONE  PINE 

LATERALS, 

Complete     Archaeological     Service     Associates, 

Cortez,  CO. 

K.  A.  Kuckelman. 

Four  Corners  Archaeological  Project  Report  No 

8,  July  20,    1986.    192  p,    129  fig,   8  tab,   36  ref, 

append.  BuRec  Contract  4-CS-40-01650. 

Descriptors:  *Towaoc  Canal,  'Colorado,  'Sur- 
veys, 'McElmo  Creek,  'Archaeology,  History,  Sa- 
linity, Pueblo. 

A  Class  III  cultural  resources  inventory  was  car- 
ried out  to  locate  and  identify  archaeological  re- 
sources within  48.5  linear  miles  of  corridors  along 
the  route  of  the  proposed  Towaoc  Canal  and  asso- 
ciated laterals.  These  data  are  being  provided  for  a 
supplemental  Environmental  Impact  Statement, 
which  is  required  because  the  Towaoc  Canal  and 
the  McElmo  Creek  salinity  features  of  the  Dolores 
River  Project  have  been  combined  and  the  route 
of  the  proposed  canal  consequently  has  been 
changed.  These  data  will  be  used  by  the  United 
States  of  Bureau  of  Reclamation  during  the  final 
planning  stages  of  the  construction  of  the  canal  and 
its  associated  laterals.  The  survey  area  is  in  the 
southwestern  corner  of  Colorado,  near  the  town  of 
Cortez.  One  hundred  three  sites  and  12  isolated 
finds  were  recorded  during  this  survey,  and  97 
additional  sites  have  been  previously  recorded 
within  1  km  of  the  survey  corridors.  The  temporal 
span  of  the  prehistoric  sites  ranges  from  Archaic  to 
Pueblo  III;  10  historic  sites  were  also  recorded. 
Ninety-six  of  the  103  newly  recorded  sites  meet  the 
eligibility  requirements  for  the  National  Register  of 
Historic  Places;  none  of  the  previously  or  newly 
recorded  sites  are  currently  on  the  National  Regis- 
ter. (Author's  abstract) 
W87-08204 


ARCHAEOLOGICAL   EXCAVATIONS   ON 
REACH  n  OF  THE  DOVE  CREEK  CANAL, 

Complete     Archaeological     Service     Associates, 
Cortez,  CO. 
J.  N.  Morris. 


Four  Corners  Archaeological  Project  Report  No 
9,  September  12,  1986.  153  p,  47  fig,  5  tab,  49  ref,  6 
append.  BuRec  Contract  4-CS-40-01650. 

Descriptors:  'Archaeology,  'Excavations,  'Dove 
Creek  Canal,  'Colorado,  Surveys,  History,  Ana- 
sazi, Pueblo. 

In  1985  13  of  24  prehistoric  sites  previously  re- 
corded by  two  surveys  of  Reach  II  of  the  Dove 
Creek  Canal,  which  is  a  feature  of  the  Dolores 
River  reclamation  project  in  southwestern  Colora- 
do, were  investigated.  The  investigations  were 
confined  to  the  canal  right-of-way  and  borrow 
areas  and  were  designed  to  mitigate  the  impact  of 
canal  construction.  Most  of  the  sites  were  in 
plowed  fields,  thus  blading  was  the  major  investi- 
gation method  used  on  the  project.  No  data  were 
recovered  from  six  sites,  while  four  sites  possibly 
have  mixed  artifacts  and  feature  assemblages  from 
Late  Archaic  (2000  B.C.  to  A.D.  500)  processing 
camps  and  post-A.D.  600  Anasazi  limited  activity 
occupations.  Three  sites  were  small  artifact  scat- 
ters dating  to  the  Basketmaker  III  or  Pueblo  I 
periods.  A  one-room  field  house  and  several  exteri- 
or features  were  discovered  at  one  site;  tree-ring 
dates  indicate  the  field  house  was  constructed  in 
A.D.  788  during  the  Pueblo  I  period.  (Lantz-PTT) 
W87-08205  ' 


HYDROLOGIC  SITE  SELECTION  FOR 
MINING  OF  DEEP  BASIN  LIGNITE  IN 
TEXAS, 

Texas  Univ.   at  Austin.   Center  for  Research  in 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  4C 

W87-08222 


DOLORES  ARCHAEOLOGICAL  PROGRAM- 
STUDIES  IN  ENVIRONMENTAL  ARCHAEOL- 
OGY, 

Dolores  Archaeological  Program,  CO. 

K.  L.  Petersen,  V.  L.  Clay,  M.  H.  Matthews,  and 

S.  W.  Neusius. 

Bureau  of  Reclamation  Engineering  and  Research 

Center,  Denver,  Colorado.  August  1985.  277  p,  65 

fig,  41  tab,  327  ref,  2  append.  BuRec  Contract  8- 

07-40-S0562. 

Descriptors:  'Archaeology,  'Environmental  ef- 
fects, 'Dolores  River,  'Colorado,  Ecosystems, 
Field  tests,  Ecological  effects. 

This  report  presents  some  of  the  results  of  the 
Environmental  Studies  Group  (1979-1981)  and  the 
Environmental  Archaeology  Group  (1981-1983)  of 
the  Dolores  Archaeological  Program.  The  Dolores 
Archaeological  Program  is  funded  by  the  Bureau 
of  Reclamation  as  part  of  the  Dolores  Project 
Cultural  Resources  Mitigation  Program,  which  is 
responsible  for  the  mitigation  of  impacts  of  the 
cultural  resources  to  be  affected  by  the  construc- 
tion of  a  multipurpose  water  storage  and  distribu- 
tion system  on  the  Dolores  River  in  Montezuma 
County,  southwestern  Colorado.  The  chapters  in 
this  report  summarize  the  basic  data  on  the  present 
environment  of  the  project  including  climate,  flora, 
fauna,  and  geology.  They  also  evaluate  the  work 
accomplished  by  the  Environmental  Studies 
Group  and  report  on  the  efforts  to  reconstruct  the 
prehistoric  environment  at  the  time  the  Dolores 
Anasazi  occupied  the  project  area  (ca.  A.D.  600  to 
some  time  after  A.D.  950).  In  addition,  the  results 
of  literature  searches  and  preliminary  data  on  geol- 
ogy, and  botanical  and  faunal  remains  recovered 
through  archaeological  excavation  are  presented 
and  the  final  chapter  gives  some  indication  of  the 
current  direction  of  the  Environmental  Archaeolo- 
gy Group.  The  data  in  this  report  support  the 
efforts  of  the  Dolores  Archaeological  Program  to 
both  reconstruct  and  model  the  lifeways  of  the 
prehistoric  inhabitants  of  the  Dolores  River  valley 
and  the  adjacent  uplands.  (Author's  abstract) 
W87-08233 


HIGHLAND    LAKES:    AN    EVALUATION    OF 
THE  AVAILABLE  BIOLOGICAL  DATA, 

Texas  Univ.   at  Austin.   Center  for  Research   in 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2H. 
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Field  6— WATER  RESOURCES  PLANNING 

Group  6G— Ecologic  Impact  Of  Water  Development 
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W87-08237 

CLASS  HI  ARCHAEOLOGICAL  SURVEY  OF 
THE  PHASE  B  CORRIDOR,  TUCSON  AQUE- 
DUCT, CENTRAL  ARIZONA  PROJECT, 

Arizona  State  Museum,  Tucson.  Cultural  Resource 
Management  Div. 

C  E  Downum,  A.  G.  Rankin,  and  J.  S.  Czaplicki. 
Archaeological  Series  168,  February  1986.  248  p, 
103  fig,  30  tab,  155  ref,  append.  Arizona  Projects 
Office  Contract  No.  0-07-30-XOO91. 

Descriptors:  'Archaeology,  *Surveys,  'Tucson  aq- 
ueduct, *Arizona,  Aqueducts,  Hohokam,  Water 
conveyance. 

From  February  1983  until  November  1983  archae- 
ologists conducted  an  intensive  Class  III  survey, 
recording,  and  testing  program  for  the  Phase  B 
segment  of  the  Central  Arizona  Project  Tucson 
Aqueduct.  Located  primarily  in  the  Avra  Valley 
about  12.5  km  west  of  Tucson,  the  Phase  B  aque- 
duct runs  for  about  80  km  from  Marana  on  the 
north  to  the  southeast  corner  of  the  San  Xavier 
Papago  Indian  Reservation  on  the  south.  An  area 
of  3,370  ha  was  intensively  surveyed,  and  47  sites 
and  8  nonsites  were  recorded.  These  include  Ar- 
chaic; Late  Pioneer,  Colonial,  and  Sedentary  Ho- 
hokam; and  Prohistoric  'Sobaipuri'  sites.  Site  types 
include  4  Archaic  camps;  2  Hohokam  villages;  6 
Hohokam  farmstead-field  houses;  28  limited-activi- 
ty sites,  many  of  which  were  attributed  to  the 
Hohokam;  4  quarries;  and  3  Protohistoric  sites.  Of 
the  47  recorded  sites,  24  are  recommended  for  data 
recovery.  (Author's  abstract) 
W87-08240 

THIS  EVERLASTING  SAND  BED':  CULTUR- 
AL RESOURCES  INVESTIGATIONS  AT  THE 
TEXAS  BIG  SANDY  PROJECT,  WOOD  AND 
UPSHUR  COUNTIES,  TEXAS, 

Prewitt  and  Associates,  Inc.,  Austin,  TX. 

T.  K.  Perttula,  B.  D.  Skiles,  M.  B.  Collins,  M.  C. 

Trachte,  and  F.  Valdez. 

Reports  of  Investigations,  Number  52,  May  1986. 

590  p,  69  fig,  46  tab,  397  ref,  10  append. 

Descriptors:  'Archaeology,  'History,  'Texas, 
'Wood  County,  'Upshur  County,  'Surveys,  Flood 
plains,  Geological  surveys. 

Archaeological,  historical,  and  geological  investi- 
gations were  conducted  at  the  Texas  Big  Sandy 
Project,  Wood  and  Upshur  Counties,  Texas,  in 
September  through  November  1985.  The  project  is 
funded  by  the  Bureau  of  Reclamation,  Southwest 
Region,  and  cosponsored  by  the  Sabine  River  Au- 
thority of  Texas  and  the  Texas  Water  Develop- 
ment Board.  These  agencies  are  conducting  a 
study  of  a  possible  reservoir  which  will  flood 
about  4,800  acres  on  Big  Sandy  Creek.  An  inten- 
sive survey  of  2,379  acres  of  the  fioodpool  and 
project  boundaries  was  carried  out,  followed  by 
the  testing  of  12  sites  by  backhoe  trench  excava- 
tions for  geoarcheological  and  archeological  as- 
sessments. A  total  of  105  prehistoric  and  historic 
sites  and  26  historic  localities  were  recorded  in  the 
project  area,  including  63  prehistoric,  12  prehistor- 
ic/historic, and  56  historic  in  affiliation.  There  are 
seven  high  potential  sites  that  are  assessed  as  meet- 
ing the  criteria  for  listing  on  the  National  Register 
of  Historic  Places.  Further  investigations  are 
needed  to  assess  the  research  potential  at  52  prehis- 
toric and  21  historic  medium  and  unknown  re- 
search potential  sites.  (Author's  abstract) 
W87-08242 


PARAJE  (DE  FRA  CRISTOBAL):  INVESTIGA- 
TIONS OF  A  TERRITORIAL  PERIOD  HIS- 
PANIC VILLAGE  SITE  IN  SOUTHERN  NEW 
MEXICO,  _ 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Anthropology. 
D  K  Boyd, 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia  22161,  as  PB86- 
191764.  Price  codes:  A19  in  paper  copy;  and  A01 
in  microfiche.  Submitted  to  the  Graduate  College 
of  Texas  A  and  M  University  in  Partial  Fulfillment 
of  the  Requirements  for  the  Degree  of  Master  of 


Arts,  May  1986.  422  p,  52  fig,  13  tab,  213  ref,  2 
append. 

Descriptors:  'Paraje,  'New  Mexico,  'Archaeolo- 
gy, 'Elephant  Butte  Reservoir,  Flood  plains,  His- 
tory, Flood  basins. 

The  historic  village  site  of  Paraje  (de  Fra  Cristo- 
bal) lies  on  Federal  land  controlled  by  the  U.S. 
Bureau  of  Reclamation,  within  the  maximum  flood 
pool  of  the  Elephant  Butte  Reservoir,  Rio  Grande 
Project.  Historical  research  and  limited  archae- 
ological testing  of  the  site  (LA  1 124)  were  recently 
conducted  by  the  Bureau  of  Reclamation.  Paraje 
was  an  important  Territorial  period  village  in 
southern  New  Mexico  and  has  been  nominated  for 
the  National  Register  of  Historic  Places.  The 
recent  investigations  suggest  that  while  Paraje  was 
very  dominantly  Hispanic,  the  material  culture 
from  the  site  gives  very  little  indication  of  this 
ethnic  affiliation.  (Author's  abstract) 
W87-08244 

CULTURAL     RESOURCE     INVENTORY     OF 
PORTIONS  OF  THE  NEW  ROCKFORD  IRRI- 
GATION    AREAS     AND     THE     SYKESTON 
CANAL     ROUTE,     GARRISON     DIVERSION 
UNIT,  CENTRAL  NORTH  DAKOTA, 
Ethnoscience,  Billings,  MT. 
K.  Deaver,  and  B.  A.  Coutant. 
Available  from  the  National  Technical  Information 
Service,    Springfield,    Virginia    22161,    as    PB86- 
246873.  Price  codes:  A06  in  paper  copy;  and  A01 
in  microfiche.  January  1986.  105  p,  46  fig,  7  tab,  41 
ref,  append.  BuRec  Contract  3-CS-60-00260. 

Descriptors:  'North  Dakota,  'Garrison  Diversion, 
♦Archaeology,  'Sykeston  Canal,  'Sheyenne  River, 
•Surveys,  Irrigation  projects,  Cairns,  Environmen- 
tal gradient. 

A  survey  for  prehistoric  resources  was  conducted 
in  six  project  areas  associated  with  the  Sykeston 
Canal  and  the  New  Rockford  Irrigation  Areas  of 
the  Garrison  Diversion  Unit.  Only  a  portion  of  the 
Sykeston  Canal  route  was  surveyed.  A  25% 
sample  of  the  New  Rockford  Extension  Irrigation 
Area  was  surveyed.  Survey  plots  were  selected  on 
the  basis  of  accessibility  and  an  environmental 
stratification.  Thirty-three  sites  were  found,  all  lo- 
cated in  two  project  areas.  Site  distribution 
showed  a  strong  relationship  to  surface  relief  but 
no  clear  relationship  to  surface  water.  Site  types  in 
the  Sykeston  Canal  area  include  tipi  rings,  cairns, 
and  bison  kills,  and  site  density  is  very  high  along 
the  bluffs  of  the  Coteau  Escarpment.  Site  types  in 
the  New  Rockford  Irrigation  area  include  mounds 
and  cultural  material  scatters,  and  site  density  is 
relatively  high  along  the  bluffs  overlooking  the 
Sheyenne  River.  (Author's  abstract) 
W 87-08246 

ARCHAEOLOGICAL  EXCAVATION  AT  SITE 
32SH110  AND  32WE107,  SHERIDAN  AND 
WELLS  COUNTIES,  NORTH  DAKOTA. 

Ethnoscience,  Billings,  MT. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia  22161,  as  PB86- 
245511  Price  codes:  A09  in  paper  copy;  and  A01 
in  microfiche.  February  1986.  79  p.  BuRec  Con- 
tract 3-CS-60-00260.  Edited  by  Ken  Deaver. 

Descriptors:  'Archaeology,  'North  Dakota, 
•Sheridan  County,  'Wells  County,  'Surveys,  En- 
vironmental protection,  Cairns,  History. 

Site  testing  was  conducted  and  evaluated  at 
32SH110  and  to  mitigate  potential  impacts  to  site 
32WE107.  Both  sites  contain  tipi  rings  and  were 
excavated  with  circular  units.  Site  32SH110  con- 
tain two  rings  and  eight  cairns.  One  cairn  and  half 
of  a  ring  were  excavated.  The  cairn  appears  to 
have  been  a  trash  dump  while  the  ring  contained 
few  artifacts,  mostly  flakes  and  bone  fragments. 
Three  ceramic  sherds  from  the  ring  suggest  con- 
tact with  groups  in  Minnesota  or  Manitoba.  The 
site  is  recommended  as  ineligible.  Site  32WE107 
contains  at  least  five  rings.  The  excavation  sample 
included  two  and  a  quarter  rings  and  a  non-feature 
area.  All  excavated  rings  had  interior  hearths  and 
rich  artifact  assemblages.  The  lithic  indicate  a  pre- 


dominance of  small  tool  maintenance  functions. 
The  bone  indicates  intense  bone  processing  for 
marrow  and  bone  grease.  Almost  all  bone  is  Bison 
and  very  few  axial  elements  were  brought  to  the 
site.  Soil  phosphates,  phytoliths,  and  seeds  point  to 
other  activities  at  the  site.  The  site  probably  repre- 
sents a  single  fall  or  winter  occupation  about  988 
A.D.  (Author's  abstract) 
W87-08247 

CLASS  III  CULTURAL  RESOURCES  SURVEY 
OF  THE  GRAND  VALLEY  UNIT,  STAGE  TWO, 
MESA  COUNTY,  COLORADO, 

Colorado  State  Univ.,  Fort  Collins.  Lab.  of  Public 

Archaeology. 

M.  A.  Martorano,  and  L.  Hyer. 

Report  of  the  Laboratory  of  Public  Archaeology 

No.  63,  May  1984.  126  p,  18  fig,  10  tab,  145  ref,  3 

append. 

Descriptors:  'Grand  Valley  Unit,  'Mesa  County, 

•Colorado,     'Archaeology,     *Surveys,  History, 

Canals,  Irrigation  districts,  Irrigation  ditches, 
Dams. 

In  March,  April,  May  and  June  1983,  a  Class  III 
survey  was  conducted  in  the  Grand  Valley  Unit, 
Stage  Two,  Mesa  County,  Colorado.  Phase  I  of 
the  project  consisted  of  a  literature  search  and 
completion  of  a  research  design.  During  Phase  II, 
the  field  examination,  a  total  of  nine  sites  and  ten 
isolated   finds   were  newly   recorded   within   the 
project  area.  In  addition,  three  previously  record- 
ed  sites  were   updated   and   two  of  these   were 
evaluated  for  the  National   Register  of  Historic 
Places.  The  historic  resources  include  the  canal 
systems,  a  probable  homestead,  a  recent  founda- 
tion, a  large  trash  dump,  purple  glass,  a  COKE 
bottle   and   glass   insulators.   The   prehistoric   re- 
sources   consist   of   a    Fremont-style    petroglyph 
panel,   two  open  campsites,   and   isolated  flakes. 
Seven  of  the  historic  sites  are  canals,  ditches  or 
dams,  part  of  the  extensive  irrigation  system  in  the 
valley.      The      Government      Highline      Canal 
(5ME4676),  the  Orchard  Mesa  Canal  (5ME4677), 
the    Grand    Valley    Irrigation    Company    system 
(5ME4680),   the   upper   Grant   Valley   Diversion 
Dam  (5ME301),  the  Price  Ditch  (5ME4678)  and 
the  Stub  Ditch  (5ME4679)  are  recommended  as 
eligible  for  nomination  to  the  National  Register  as 
a  theme  group.  Site  5ME4665,  the  lower  Grand 
Valley  Diversion  Dam,  is  potentially  eligible  for 
inclusion  in  this  theme  group.  Two  additional  sites, 
5ME76,  the  petroglyph  panel,  and  5ME4672,  the 
probable  homestead,  are  determined  to  be  poten- 
tially eligible  for  nomination  to  the  National  Regis- 
ter as  individual  sites.  (Author's  abstract) 
W87-08249 

CULTURAL  RESOURCES  ALONG  A  MAJOR 
TRAIL  IN  THE  BIG  MARIA  MOUNTAINS, 
RIVERSIDE  COUNTY,  CALIFORNIA, 

ASM  Affiliates,  Inc.,  San  Diego,  CA. 

J.  Schaefer.  . 

Available  from  the  National  Technical  Information 

Service,    Springfield,    Virginia    22161,    as   PB86- 

181716.  Price  codes:  A07  in  paper  copy;  and  A01 

in  microfiche.  March  14,  1985.  140  p,  14  fig,  4  tab, 

61  ref,  2  append. 

Descriptors:  •Archaeology,  'Big  Maria  Moun- 
tains, •Riverside,  'Colorado  River,  'Surveys, 
•California,  'Environmental  effects,  Quarries, 
Roads. 

Well  incised  trail  systems  on  the  desert  pavements 
and  associated  cultural  resources  leave  a  distinctive 
patterned  record  for  the  archaeologist  to  interpret, 
for  the  public  to  appreciate,  and  of  modern  Native 
Americans  to  trace  their  heritage.  One  such  com- 
plex of  cultural  resources  was  documented  on  the 
eastern  flanks  of  the  Big  Maria  Mountains  above 
the  Colorado  River.  A  total  of  seventeen  sites 
were  recorded  during  an  intensive  survey  for  a 
proposed  rip-rap  quarry  and  access  road  by  the 
Bureau  of  Reclamation.  Associated  with  a  major 
trail  system  and  two  additional  segments  were  il 
chipping  stations,  two  lithic  scatters,  22  cleared 
circles,  a  possible  rock  shelter,  a  rock  alignment, 
and  several  trail-side  cairns.  This  report  describes 
these  cultural  resources  in  detail,  including  a  dis- 
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cussion  of  the  area's  natural  environment  and  cul- 
tural history.  The  significance  of  each  site  is  dis- 
cussed, with  specific  reference  to  scientific  and 
Native  American  values  and  public  status.  The 
significance  of  the  sites  is  also  evaluated  with  refer- 
ence to  the  famous  Blythe  Geoglyph  (Intaglio) 
:omplex  located  only  1.4  m  south,  and  to  previous 
studies  of  trail-systems  in  the  Big  Maria  Mountains. 
With  additional  consideration  to  site  integrity, 
iiese  signifance  evaluations  are  used  to  assess  eligi- 
>i|ity  for  nomination  to  the  National  Register  of 
Historic  Places.  Specific  impact  projections  are 
nade  for  each  site,  given  known  direct  and  indi- 
ect  impacts  from  access  road  gradings  and  quarry- 
ng  activities.  Finally,  alternative  mitigation  meas- 
ures are  recommended  for  minimizing  the  impacts 
o  these  cultural  resources  by  the  proposed 
iroject.  (Lantz-PTT) 
V87-08250 


:ULTURAL  RESOURCE  INVENTORY  OF  THE 
.IILK-MISSOURI  RIVER  CANAL  ROUTE, 
NORTHERN  MONTANA. 

ithnoscience,  Billings,  MT. 

Available  from  the  National  Technical  Information 

iervice,    Springfield,    Virginia    22161,    as    PB86- 

46881.  Price  codes:  A07  in  paper  copy;  and  A01 

i  microfiche.  March  1986.  125  p,  43  fig,  6  tab,  60 

ef,  append.  Edited  by  Ken  Deaver  and  Brad  Cou- 

int 

)escriptors:  *Milk  River,  'Missouri  River,  *Mon- 
uia,  'Archaeology,  'Surveys,  Channels,  History. 

I  cultural  resource  survey  was  conducted  of  the 
ixty-six  mile  route  of  the  proposed  Milk-Missouri 
Liver  canal  route.  This  route  begins  at  the  Missou- 
i  River  and  heads  north  across  the  uplands  to  the 
re-glacial  course  of  the  Missouri  River.  It  stays  in 
lis  lowland  setting  and  enters  Big  Sandy  Creek. 
lorth  of  Laredo  the  creek  and  canal  route  follow 
more  recent  and  distinct  channel  with  definite 
luffs  bordering  the  creek.  Thirty-four  sites  were 
scorded  along  the  route.  They  occur  in  all  land- 
>rms  but  occur  in  the  highest  densities  on  the 
reaks  landform  overlooking  the  creek  valleys, 
ipi  rings  are  particularly  common  in  this  setting. 
even  of  the  sites  are  abandoned  homesteads.  All 
tes  were  evaluated  for  National  Register  eligibil- 
y.  Four  lowland  cultural  material  sites  with  bone, 
CR,  lithics,  and  buried  hearths  were  recommend- 
1  as  eligible.  Thirteen  additional  sites  had  enough 
atures  or  artifacts  to  suggest  the  possiblity  of 
gnificant  information  and  were  recommended  as 
Jtentially  eligible.  Recommendations  are  made 
ir  testing  eligible  and  potentially  eligible  sites  that 
innot  be  avoided.  (Author's  abstract) 
'87-08251 


ULTURAL  RESOURCES  CLASS  I  SURVEY 
F  THE  CENTRAL  UTAH  AREA:  VOLUME  3, 
TAH  WATER  DEVELOPMENT  HISTORY 
ESEARCH  UNIT, 

IESA  Corp.,  Orem,  UT. 
•  Avery,  and  D.  Singer. 

vailable  from  the  National  Technical  Information 
:rvice,  Springfield,  Virginia  22161,  PB83-174540. 
"ice  codes:  ACM  in  paper  copy;  and  A01  in  micro- 
be. 50  p,  1  fig,  48  ref.  BuRec  Contract  1-07-40- 
1728. 

escriptors:  'Archaeology,  'Utah,  'Environmen- 
I  effects,  'Water  resources  development,  *Sur- 
:ys,  'Colorado  River,  'Literature  searches,  His- 
ry,  Canals,  Dams,  Hydroelectric  plants. 

Class  I  cultural  resources  survey  was  completed 
r  that  portion  of  central  Utah  which  will  be 
Fected  by  water  development  projects  built  by 
e  Bureau  of  Reclamation.  These  projects  are 
signed  to  divert  and  utilize  Utah's  portion  of 
Jlorado  River  water  through  a  variety  of  dams, 
nals,  pipelines,  tunnels,  and  hydroelectric  facili- 
s.  The  purpose  of  this  report  was:  (1)  to  conduct 
literature  search  and  compile  a  list  of  known 
chaeological  and  historical  sites  in  tabular  form 
ith  site  location  and  a  variety  of  other  pertinent 
vironmental  and  cultural  data,  and  (2)  to  compile 
d  map  a  complete  list  of  previous  cultural  re- 
urce  surveys  in  the  project  area.  This  informa- 
m  was  organized  into  a  form  useful  to  Bureau  of 


Reclamation  cultural  resource  staff  for  their  man- 
agement of  cultural  resources.  The  resulting  docu- 
ment, in  six  volumes,  provides  a  series  of  research 
designs  for  the  evaluation  of  site  types,  cultures, 
and  historic  sites  which  document  agriculture, 
mining,  water  development,  architecture,  and  set- 
tlement processes.  The  literature  search  provided 
information  on  11,000  prehistoric  and  4,500  histor- 
ic sites.  (Author's  abstract) 
W87-08252 


ARCHAEOLOGICAL  RESOURCES   RECORDS 
REVIEW    FOR    THE    UNITED    STATES    DE- 
PARTMENT OF  THE  INTERIOR,  BUREAU  OF 
RECLAMATION     PROJECTS;     FORT    COBB 
NORMAN,  FOSS,  ALTUS,  MOUNTAIN  PARK 
AND  ARBUCKLE,  OKLAHOMA, 
Oklahoma  Archaeological  Survey,  Norman. 
T.  L.  Steinacher,  and  R.  L.  Brooks. 
Available  from  the  National  Technical  Information 
Service,    Springfield,    Virginia    22161,    as    PB86- 
182995.  Price  codes:  A09  in  paper  copy;  and  A01 
in  microfiche.  September  1985.  185  p,  3  fig,  19  tab, 
198  ref,  3  append. 

Descriptors:  'Archaeology,  'Fort  Cobb, 
'Norman,  'Foss,  'Altus,  'Mountain  Park,  'Sur- 
veys, 'Reviews,  'Arbuckle,  'Oklahoma,  Reser- 
voirs, Water  resources  development,  History,  Data 
collections. 

A  records  review  was  conducted  for  archaeologi- 
cal resources  within  six  Bureau  of  Reclamation 
reservoir  projects  in  Oklahoma  (Fort  Cobb,  Foss, 
Norman,  Altus,  Mountain  Park,  and  Arbuckle). 
The  review  objectives  included  the  identification 
of  known  archaeological  resources,  and  explora- 
tion of  potential  documentary  sources  which  could 
identify  additional  resources.  A  total  of  144  offi- 
cially recorded  archaeological  sites/isolated  finds 
were  identified  for  the  six  project  areas.  In  addi- 
tion, a  number  of  potential  site  locations  were  also 
identified.  (Author's  abstract) 
W87-08253 


BATTLE  OF  THE  BOG, 

For  primary  bibliographic  entry  see  Field  4C 
W87-08256 


DESCRIPTION  OF  A  LOTIC  ENVIRONMENT 
(THE  FRENCH  UPPER  RHONE)  USING  DIS- 
CRIMINANT ANALYSIS  ON  QUALITATIVE 
VARIABLES  (APPROCHE  PAR  L'ANALYSE 
DISCRIMINANTE  SUR  VARIABLES  QUALI- 
TATIVES  D'UN  MILIEU  LOTIQUE,  LE  HAUT 
RHONE  FRANCAIS), 

Lyon-1    Univ.,   Villeurbanne   (France).    Dept.   de 
Biologie  Animale  et  Ecologie. 
H.  Persat,  A.  Nelva,  and  D.  Chessel. 
Acta  Oecologica,  Oecologia  Generalum,  Vol.  6, 
No.   4,   p   365-381,    1985.   7   fig,   24  ref,   append. 

Descriptors:  'Limnology,  'Ecological  effects, 
'Statistical  methods,  'Lotic  environment,  'Fish 
habitats,  Fish  populations,  Discriminant  analysis, 
Sampling,  Rhone  River,  Impoundments,  Urbaniza- 
tion, Industrial  development,  Mathematical  analy- 
sis. 

Distributed  among  189  fishing  efforts  and  44  sta- 
tions, 4,078  sampling  spots  have  been  used  for  spot- 
recording  the  fish  habitat  in  the  Upper  Rhone 
River,  France.  The  stations  are  all  associated  with 
one  of  three  large  hydroelectric  impoundments: 
Chautagne,  Belley,  and  Brenier-Cordon.  A  station 
pattern  is  described  by  means  of  discriminant  anal- 
ysis on  qualitative  variables.  The  impact  of  past 
and  present  human  activities,  the  changes  in  dis- 
charge and  their  interactions  determine  the  charac- 
teristics and  the  evolution  of  the  biotope.  These 
observations  make  it  possible  to  define  a  general 
method  to  approach  complex  environments  by 
spot  sampling.  The  method,  applied  parallel  to 
samplings  of  flora  and  fauna,  allows  precise  estab- 
lishment of  the  relationships  between  species  and 
habitats.  (Airone-PTT) 
W87-08283 


EVALUATION  OF  WATER  QUALITY  IM- 
PACTS FROM  WATER  RESOURCES  MAN- 
AGEMENT PROGRAMS  AND  PROJECTS, 

Oklahoma  Univ.,  Norman.  School  of  Civil  Engi- 
neering and  Environmental  Science. 
For   primary   bibliographic   entry   see   Field    5G. 
W87-08366 


ENVIRONMENTAL    AND    WATER    QUALITY 
OPERATIONAL  STUDIES  (EWQOS)  -  STATUS, 

Army   Engineer   Waterways  Experiment   Station, 

Vicksburg,  MS. 

For   primary   bibliographic   entry   see   Field    5G 

W87-08368 


RIVER  AND  RESERVOIR  SYSTEMS  WATER 
QUALITY  MODELING  CAPABILITY, 

Hydrologic  Engineering  Center,  Davis,  CA. 

For   primary   bibliographic   entry   see   Field    5G 

W87-08376 


WATER  CONTROL  AND  ENVIRONMENTAL 
OBJECTIVES, 

Army  Engineer  Div.  Ohio  River,  Cincinnati. 
M.  Anthony. 

IN:  Proceedings  of  a  Seminar  on  Attaining  Water 
Quality  Goals  through  Water  Management  Proce- 
dures, February  17-18,  1982,  Dallas,  Texas,  p  128- 
134,  append. 

Descriptors:  'Water  resources  development, 
'Water  management,  'Resources  management, 
Water  quality  control,  Aquatic  environment,  Res- 
ervoirs, Multipurpose  reservoirs,  Reservoir  oper- 
ation, Environmental  effects. 

Multiple  environmental  impacts  caused  by  reser- 
voir and  reservoir  system  regulation  strategies  are 
discussed.  Impacts  that  range  from  subtle  to  dra- 
matic, vary  from  short-range  to  long-range  in  both 
space  and  time,  and  may  be  positive  or  negative, 
are  cited.  Effects  that  concern  all  habitats  and 
reservoir  and  downstream  water  uses  are  dis- 
cussed. The  image  of  the  Corps  of  Engineers,  in 
light  of  the  impacts  caused  by  the  reservoir  system, 
is  considered.  It  is  argued  that  the  Corps'  image 
and  the  effectiveness  of  its  activities  would  be 
enhanced  if  the  public  understood  that  water  con- 
trol is  far  more  compatible  with  environmental 
concerns  than  is  popularly  believed.  A  detailed 
outline  of  the  Ohio  River  Division  Water  Control 
Objectives  and  Actions  plan  is  presented.  (See  also 
W87-08365)  (Halterman-PTT) 
W87-08380 


UPDATE  ON  DREDGING  ACTIVITIES  IN  THE 
PACIFIC  NORTHWEST, 

Army  Engineer  Div.  North  Pacific,  Portland,  OR. 
R.  J.  Hopman. 

IN:  Proceedings  of  a  Seminar  on  Attaining  Water 
Quality  Goals  through  Water  Management  Proce- 
dures, February  17-18,  1982,  Dallas,  Texas,  p  135- 
142,  7  ref. 

Descriptors:  'Water  resources  development, 
'Water  management,  'Environmental  effects, 
Ocean  dumping,  Ecosystems,  Water  sampling, 
Water  quality,  Water  use,  Volcanoes,  Dredging, 
Jetties. 

A  brief  update  of  some  of  the  major  dredging- 
related  activities  of  the  Corps  of  Engineers  in  the 
Pacific  Northwest  is  provided.  Four  specific  items 
are  briefly  discussed  -  Mt.  St.  Helens,  jetties, 
dredging  plant  and  special  studies.  A  brief  history 
of  the  Mt.  St.  Helens  eruption  is  presented,  with  a 
discussion  of  subsequent  water  quality  impacts, 
fisheries  impacts,  and  the  development  of  seeding 
program.  A  jetty  system  built  along  the  Umpqua 
River,  Oregon,  is  described  and  the  projected 
changes  in  water  quality  resulting  from  the  system 
are  outlined.  The  specifications  of  a  recently  ac- 
quired hopper  dredge  are  presented,  and  some  of 
the  potential  work  projected  for  it  is  discussed. 
Finally,  the  objectives  of  a  three-year  study  on 
ocean  dumping  are  outlined.  (See  also  W87-08365) 
(Halterman-PTT) 
W87-08381 
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EXPERIENCE  OF  THE  ST.  PAUL  DISTRICT, 
CORPS  OF  ENGINEERS,  WITH  STATE  CO- 
ORDINATION OF  DREDGING  ACTIVITIES, 

Army  Engineer  District,  St.  Paul,  MN. 

For  primary  bibliographic  entry   see   Field   5G. 

W87-08382 

DISPOSAL  OF  HIGHLY  CONTAMINATED 
DREDGE  MATERIAL, 

Army  Engineer  Div.  North  Atlantic,  New  York. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-08383 


OCEAN  DUMPING  OF  DREDGED  MATERIAL 
OFF  THE  LOUISIANA  COAST, 

Army  Engineer  District,  New  Orleans,  LA. 

For  primary  bibliographic   entry   see  Field   5G. 

W87-08384 


FREMONT  HABITATION  SITES:  A  PREDIC- 
TIVE MODEL  OF  SITE  LOCATION  FOR  THE 
IRRIGATION  AND  DRAINAGE  SYSTEM, 
BONNEVILLE  UNIT,  CENTRAL  UTAH 
PROJECT 

P-III  Associates,  Inc.,  Salt  Lake  City,  UT. 
A.  R.  Schroedl. 

Cultural  Resources  Report  415-1-8606,  September 
1986.  81  p,  5  fig,  8  tab,  23  ref,  5  append. 

Descriptors:  *Model  studies,  "Irrigation  design, 
•Irrigation  engineering,  *Irrigation  programs,  •Ar- 
cheology, Irrigation,  Central  Utah  Project,  Utah, 
Model  testing. 

A  summary  of  a  predictive  model  of  habitation  site 
locations  based  on  existing  site  locational  data  is 
presented.  The  model  was  developed  for  the  Irri- 
gation and  Drainage  System  of  the  Bonneville  Unit 
of  the  Central  Utah  Project,  a  large  water  project 
intended  to  develop  water  resources  for  private 
and  commercial  use,  in  order  to  assist  in  fulfilling 
their  legal  obligation  to  protect  and  preserve  cul- 
tural resources  that  might  be  affected  by  the  Cen- 
tral Utah  Project.  An  abundance  of  prehistoric 
cultural  resources  in  central  Utah,  including  the 
Fremont  habition  sites  where  multiple  activities 
took  place  and  which  were  occupied  for  long 
enough  to  allow  the  accumulation  of  extensive 
cultural  deposits,  were  identified.  Advance  knowl- 
edge of  possible  habitation  site  locations  would  be 
useful  in  designing  engineering  alternatives  to  pre- 
serve the  sites.  Selected  locations  within  high 
probability  areas  were  field  tested  to  assess  the 
validity  of  the  model.  Final  recommendations  con- 
cerning the  likelihood  of  encountering  sites  in  the 
project  areas  based  on  model  development  were 
made.  (Wood-PTT) 
W87-08496 


IMPACT  INTERACTION  POTENTIAL:  A 
BASIN-WIDE  ALGORITHM  FOR  ASSESSING 
CUMULATTVE  IMPACTS  FROM  HYDRO- 
POWER  PROJECTS, 

Envirosphere  Co.,  Bellevue,  WA. 

R.  E.  Emery. 

Journal        of        Environmental        Management 

JEVMAW,  Vol.  23,  No.  4,  p  341-360,  December 

1986.  3  fig,  7  tab,  13  ref,  append. 

Descriptors:  •Algorithms,  'Model  studies,  •Com- 
puter programs,  •Project  planning,  ♦Environmen- 
tal effects,  'Hydroelectric  plants,  River  basins,  Re- 
sources management,  Regulation. 

The  U.S.  Federal  Energy  Regulatory  Commission 
has  proposed  a  'Cluster  Impact  Assessment  Proce- 
dure' (CIAP)  for  analyzing  cumulative  impacts 
from  hydropower  projects  on  the  resources  of  a 
river  basin.  While  the  CIAP  is  based  on  analyses  of 
perceived  magnitudes  of  impacts,  it  avoids  any 
interpretation  of  the  potential  for  basin-wide  inter- 
action among  the  projects  leading  to  an  accumula- 
tion of  their  effects  in  the  resources.  A  measure  of 
an  'impact  interaction  potential'  (IIP)  is  suggested 
here  to  describe  the  functional  side  of  cumulative 
impacts.  This  tendency  of  a  project  cluster  to  cause 
cumulative  impacts  (its  'cumulativity')  is  examined 
through  subbasin  disaggregations  of  projects  and 
resources.  A  dispersion  of  the  project's  impacts 


across  subbasins  is  evaluated  using  linear  algebra 
and  principles  of  information  theory.  The  formal- 
ized algorithm  is  programmed  in  BASIC  and  pro- 
posed as  an  IIP  Assessment  Loop  in  the  CIAP  (the 
BASIC  program  is  here  included  as  an  appendix). 
The  IIP  Loop  attaches  to  the  Multiple  Project 
Assessment  Phase  as  a  causal  interpretation  of  cu- 
mulative impacts,  complementary  to  the  effects 
analyzed  via  the  CIAP's  use  of  weighted  situa- 
tions. Use  of  the  algorithm  is  demonstrated  with  a 
hypothetical  project  cluster  in  the  Salmon  River 
Basin  (Idaho).  (Author's  abstract) 
W87-08537 

7.  RESOURCES  DATA 
7A.  Network  Design 

GAUGING    FREQUENCY    AND    DETECTION 
OF  RATING  CHANGES, 

Ministry    of   Works    and    Development,    Christ- 
church  (New  Zealand).  Hydrology  Centre. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-07617 

LAND:  RESOURCE  BASE  AND  INVENTORY, 

Soil  Conservation  Service,  Washington,  DC. 

K.  W.  Flach,  C.  Johannsen,  R.  W.  Arnold,  K.  W. 

Bauer,  and  M.  F.  Brewer. 

IN:  Soil  and  Water  Resources:  Research  Priorities 

for  the  Nation,  Soil  Science  Society  of  America, 

Inc.,  Madison,  Wisconsin,  1981.  p  21-40,  1  tab,  12 

ref. 

Descriptors:  •Soil  properties,  *Research  priorities, 
•Networks,  'Land  use,  *Data  acquisition,  *Soil 
erosion,  Soil  management,  Range  management, 
Pasture  management,  Data  collections,  Soil  mois- 
ture retention,  Model  studies,  Soil  water,  Soil  or- 
ganic matter,  Crop  production,  Soil  conservation, 
Soil  stabilty. 

Some   background   information   on   the   land   re- 
sources of  the  United  States  are  reviewed  and 
areas  where  research  is  needed  in  this  field  are 
identified.  The  acreage  of  cropland  and  forest  land 
is  decreasing  while  the  acreage  of  pastureland, 
native  pasture,  rangeland,  and  urban  land  is  in- 
creasing. The  Corn  Belt,  Lake  States,  Northern 
Plains,  and  Delta  States  have  the  largest  acreages 
of  soils  well  suited  for  agriculture.  Moisture  sup- 
plies tend  to  be  less  in  soils  west  of  the  Mississippi. 
Soil  temperatures  are  of  a  mesic  regime  in  the 
central  part  of  the  United  States.  Better  methods 
are  needed  to  characterize  soil  quality.  Soil  erosion 
by  water  is  measured  primarily  by  the  Universal 
Soil  Loss  Equation.  The  wind  erosion  equation 
estimates  the  susceptibility  of  soil  to  wind  erosion. 
Networks  are  needed  for  erosion  measurement  in 
all  major  management  and  land  use  conditions  in 
the  country.  Information  is  needed  on  the  effects 
of  soil  erosion  on  soil  productivity  to  justify  the 
use  of  private  and  public  funds  for  soil  conserva- 
tion and  for  establishing  objective  standards  of 
tolerable  soil  loss.  Data  is  needed  on  the  water 
holding  capacity,  tilth,  and  nutrient  content  of  soils 
to  assess  the  suitability  of  soils  for  crop  production. 
A  basic  strategy  for  collecting  information  and  an 
integrated  system  to  handle  research  data  on  soils 
must  be  developed.  Other  research  priorities  are 
the  development  of  models  to  predict  the  effects  of 
global  forces  on  United  States  agriculture  and  the 
assemblage  and  maintenance  of  integrated  land  in- 
formation systems  for  all  parts  of  the  United  States. 
(See  also  W87-07680)  (Geiger-PTT) 
W87-07682 

USE  OF  MARINE  ELECTROMAGNETIC  CON- 
DUCTIVITY AS  A  TOOL  IN  HYDROGEOLO- 
GIC  INVESTIGATIONS, 

Geological  Survey,  Trenton,  NJ. 

P.  B.  Duran. 

Ground  Water  GRWAAP,  Vol.  25,  No.  2,  p  160- 

166,  March-April  1987.  8  fig,  23  ref. 

Descriptors:  •Geophysics,  'Electrical  studies, 
•Seismic  studies,  'Channel  morphology,  •Chan- 
nels, 'Data  acquisition,  'Conductivity,  •Electro- 
magnetic conductivity,  Delaware  River,  Rivers, 


Pennsylvania,    New   Jersey,   Data   interpretation, 
Seismic  properties,  Sand,  Bedrock,  Clays,  Silt. 

Field  procedures  for  collecting  marine  electromag- 
netic (EM)  conductivity  data  were  developed  by 
the  U.S.  Geological  Survey  as  part  of  a  hydrogeo- 
logic  investigation  of  the  Delaware  River  shipping 
channel.  Eighty  miles  of  marine  EM  data  collected 
along  the  border  of  Pennsylvania  and  New  Jersey 
were  used  to  help  interpret  results  from  high- 
resolution,  continuous  seismic-reflection  surveys 
done  in  the  summer  of  1984.  Comparison  of  EM 
data  with  lithologic  logs  from  river  borings 
showed  a  direct  relationship.  EM  conductivity  of 
sand  or  bedrock  ranged  from  4  to  10  millimhos  per 
meter  (mmhos/m).  Extensive  clay  beneath  the 
shipping  channel  generally  gave  readings  exceed- 
ing 20  mmhos/m.  Conductivity  readings  over  siltt 
were  almost  always  between  these  values  (1 1  to  20 
mmhos/m).  This  relation  was  used  to  help  inter- 
pret the  continuous  seismic-reflection  data.  (Au- 
thor's abstract) 
W87-07850 

STATISTICAL  CHARACTERISTICS  OF 
GROUND- WATER  QUALITY  VARIABLES, 

Woodward-Clyde  Consultants,  Denver,  CO. 
R.  H.  Montgomery,  J.  C.  Loftis,  and  J.  Harris. 
Ground  Water  GRWAAP,  Vol.  25,  No.  2,  p  176- 
184,  March-April  1987.  3  fig,  4  tab,  17  ref  DOI 
Grant  14-08-0001-1060. 

Descriptors:  'Monitoring,  'Statistics,  'Water  qual- 
ity data,  'Data  collections,  'Network  design, 
•Groundwater,  *Groundwater  management,  'Sta- 
tistical analysis,  'Groundwater  pollution,  Quality 
control,  Mathematical  studies,  Seasonal  variation, 
Time  series  analysis,  Distribution  graphs,  Water 
pollution  control,  Monitoring,  Water  management 

The  emerging  problem  of  contamination  of 
groundwater  resources  has  created  a  need  for  in- 
formation which  can  be  supplied  by  properly  de- 
signed groundwater  quality  monitoring  programs. 
The  effective  design  of  monitoring  programs  and 
the  subsequent  utilization  of  data  obtained  depends 
on  an  understanding  of  the  general  statistical  char- 
acteristics of  groundwater  quality  variables.  In 
order  to  provide  some  backround  information  on 
these  characteristics,  a  synthesis  of  current  litera- 
ture and  a  statistical  analysis  of  existing  ground- 
water quality  data  were  conducted.  Specifically, 
the  purpose  of  the  study  was  to  determine  whether 
groundwater  quality  variables:  (1)  are  normally 
distributed,  (2)  exhibit  seasonal  patterns,  and  (3) 
are  correlated  in  time.  The  results  of  the  investiga- 
tion suggest  that  many  groundwater  quality  varia- 
bles: are  not  normally  distributed,  but  have  skewed 
right  distributions;  can  exhibit  seasonal  fluctua- 
tions, of  various  shapes  and  magnitudes,  especially 
in  shallow  or  highly  permeable  aquifers;  and  can 
exhibit  significant  serial  correlation  when  samples 
are  collected  quarterly.  (See  also  W87-07853)  (Au- 
thor's abstract) 
W87-07852 

ICA  -  INFORMATION  SYSTEMS  -  WHERE 
NEXT, 

Bristol  Waterworks  Co.  (England). 

S.  P.  Jaggard.  . 

Journal  of  the  Institution  of  Water  Engineers  and 
Scientists  JIWSDI,  Vol.  41,  No.  1,  p  31-39,  Febru- 
ary 1987.  8  ref. 

Descriptors:  'Data  collection,  'Water  supply, 
•Design  criteria,  'Engineering,  Computers,  Moni- 
toring, Management. 

The  monitoring  undertaken  by  ICA  and  telemetry 
systems  provides  hitherto  unavailable  knowledge 
of  the  performance  and  behavior  of  the  operational 
resources  of  the  Water  Industry.  The  use  of  this 
knowledge  to  contribute  to  the  design  of  new 
works  and  the  refurbishment  and  management  of 
existing  installations  is  discussed  in  the  context  of 
improved  responsiveness  to  the  uncertain  demands 
of  the  future  and  the  need  for  high  cost-effective- 
ness. Suggestions  are  offered  outlining  the  impact 
of  computing  technology  on  water  engineering  as 
the  comprehensive  monitoring  and  control  of  vital 
parameters  improves  and  becomes  more  extensive, 
reliable  and  usable.  (Author's  abstract) 


W87-O8087 


GROUNDWATER  SAMPLING  DURING  ARTI- 
FICIAL    RECHARGE:    EQUIPMENT,    TECH- 
NIQUES, AND  DATA  ANALYSES, 
Geological   Survey,   Lawrence,   KS.   Water   Re- 
sources Div. 
D.  C.  Signor. 

IN:  Artificial  Recharge  of  Groundwater,  Butter- 
worth  Publishers,  Boston,  Massachusetts.  1985.  p 
151-202,  36  fig,  3  tab,  54  ref. 

Descriptors:  'Sampling,  'Groundwater  manage- 
ment, 'Artificial  recharge,  'Data  interpretation, 
•Groundwater  recharge,  'Sampling,  'Observation 
wells,  Tracers,  Data  collections,  Spatial  distribu- 
tion, Temporal  distribution,  Groundwater  quality. 

Because  installation  of  monitoring  devices  is  ex- 
pensive and  time-consuming,  the  objectives  of  sam- 
pling must  be  carefully  considered  and  sampling 
procedures  developed  before  recharge  com- 
mences. It  is  important  to  place  sampling  points  so 
as  to  obtain  an  area!  and  vertical  distribution  of 
data  that  provides  a  valid  basis  for  determining  or 
analyzing  the  flow  regime,  quality  effects,  and 
area!  distributions  of  the  recharged  water.  Five 
phases  necessary  to  optimize  a  monitoring  network 
are:  (1)  preliminary  network  design  and  informa- 
tion gathering,  (2)  initial  installation  and  testing,  (3) 
completion  and  verification,  (4)  operation,  and  (5) 
project  termination  or  continuation.  Observation 
wells  usually  are  of  small  diameter  and  pumping 
them  is  difficult;  however,  numerous  small-diame- 
ter pumping  devices  have  been  developed.  A 
simple  inexpensive  means  of  sampling  from  wells  is 
a  hand-operated  thief  sampler  but  the  sample  may 
not  be  representative.  A  gas-driven  piston  pump 
was  developed  to  meet  requirements  for  use  in 
small-diameter  wells.  Three  syringe-type  sampling 
devices  were  developed  to  preserve  particular 
water  quality  parameters.  The  syringe  operates  by 
the  action  of  pressure  both  above  and  below  at- 
mospheric on  the  syringe  plunger.  In  situations  in 
which  the  water  level  in  a  monitor  well  is  suffi- 
ciently close  to  the  land  surface,  samples  can  be 
drawn  directly  from  the  well  by  suction  using 
centrifugal  pumps,  diaphragm  pumps,  and  peristal- 
tic pumps.  Porosity  of  an  aquifer  can  be  calculated 
with  data  from  a  two-well  test,  which  determines 
the  volume  of  water  pumped  from  one  well  to 
effect  the  breakthrough  of  a  tracer  from  an  un- 
pumped  well.  A  tracing  technique  is  reported  for 
determining  average  porosity  and  the  different  per- 
meabilities of  a  multilayered,  horizontally  stratified 
aquifer.  Artificial  recharge  research  at  three  sites  is 
briefly  reviewed  to  indicate  the  utility  of  monitor- 
ing equipment  and  sampling  techniques  and  how 
the  data  were  analyzed.  (See  also  W87-08137) 
(Lantz-PTT) 
W87-08143 


RTVER  WATER  QUALITY  MONITORING, 

Oklahoma   Univ.,    Norman.    Environmental    and 

Ground  Water  Inst. 

L.  W.  Canter. 

Lewis  Publishers,  Chelsea,  MI.  1985.  170  p. 

Descriptors:  'Water  quality,  'Data  collections, 
•Sampling,  'Rivers,  'Monitoring,  'Water  pollu- 
tion control,  Water  sampling,  Water  analysis, 
Water  quality  control. 

River  water  quality  monitoring  is  often  required 
for  establishing  baseline  conditions,  setting  quality 
criteria  and  standards,  monitoring  temporal 
changes,  and  determining  the  impacts  of  specific 
projects  and  developments.  Careful  planning  and 
implementation  of  water  auality  studies  is  neces- 
sary in  optimizing  the  gathered  information  rela- 
tive to  study  expenditures.  As  greater  attention  is 
directed  toward  river  water  quality  both  in  the 
United  States  and  throughout  the  developed  and 
developing  world,  it  it  anticipated  that  the  needs 
for  planning  and  conducting  of  monitoring  pro- 
grams will  increase.  The  purpose  of  this  book  is  to 
present  practical  information  on  the  planning  and 
conduction  of  river  water  quality  monitoring  stud- 
ies. Chapter  1  presents  some  brief  information  on 
witer  pollution  and  quality,  and  summarizes  typi- 
cal limitations  of  water  quality  study  plans.  Chap- 


ter 2  presents  an  overview  of  principles  for  plan- 
ning and  conducting  water  quality  studies,  includ- 
ing the  delineation  of  study  objecives.  Chapter  3 
describes  preliminary  field  work  needed  for  a 
study,  including  general  field  reconnaissance  and 
the  assemblage  of  information  on  water  uses, 
wastewater  sources,  and  flow  balances.  Detailed 
information  on  the  rationale  for  selecting  hydrau- 
lic, water  quality,  and  biological  parameters  is  pre- 
sented in  Chapter  4.  Chapter  5  addresses  the  fac- 
tors for  consideration  in  locating  sampling  stations 
and  determining  the  appropriate  frequency  of  sam- 
pling. Sampling  equipment,  sample  collection,  and 
planning  for  laboratory  analyses  are  covered  in 
Chapter  6.  Finally,  Chapter  7  contains  information 
on  data  analysis  and  presentation,  including  the 
preparation  of  reports  on  water  quality  studies. 
Detailed  technical  information  and  annotated  bib- 
liographies are  contained  in  ten  appendices. 
(Lantz-PTT) 
W87-08165 


MONITORING  OF  SOLID  WASTE  DISPOSAL 
SITES:  WHAT  FACTORS  ARE  RELEVANT 
FOR  ELECTRIC  UTILITIES, 

Little  (Arthur  D.),  Inc.,  Cambridge,  MA. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-08188 


MONITORING  EXPERIENCES  AT  A  FLUE 
GAS  DESULFURIZATION  SLUDGE  DISPOS- 
AL SITE:  WHAT  CAN  BE  ACHIEVED, 

Baker  (Michael),  Jr.,  Inc.,  Beaver,  PA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08189 


ROLE  OF  RESEARCH  MEASUREMENT  NET- 
WORKS AS  CONTRIBUTORS  TO  FEDERAL 
ASSESSMENTS  OF  ACID  DEPOSITION, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
J.  M.  Hales,  B.  B.  Hicks,  and  J.  M.  Miller. 
Bulletin  of  the  American  Meteorological  Society 
BAMIAT,  Vol.  68,  No.  3,  p  216-225,  March  1987. 
5  fig,  3  tab,  34  ref. 

Descriptors:  'Research  networks,  'Acid  deposi- 
tion, 'Acid  rain,  Measurement,  Deposition,  Model 
studies,  Networks,  Spatial  variation,  Distribution. 

Three  demands  for  wet-deposition  data  and  dry- 
deposition  data  are  particularly  important  at  the 
present  time:  (1)  the  analysis  of  long-term  trends  to 
evaluate  the  consequences  of  emission  changes,  (2) 
the  measurement  of  deposition  loadings  to  deter- 
mine impacts  to  receptors,  and  (3)  model  develop- 
ment and  the  analysis  of  atmospheric  source-recep- 
tor phenomena.  The  diversity  of  these  demands 
has  led  to  deployment  of  a  variety  of  networks  to 
satisfy  different  measurement  requirements.  Con- 
sideration of  this  diversity  of  network  goals  has  led 
to  a  distinction  between  research-oriented  net- 
works and  routine  measurement  networks.  Re- 
search-oriented networks  generally  contain  a  com- 
paratively small  number  of  stations,  and  make  rela- 
tively intensive  measurements  with  fine  time  reso- 
lution, to  focus  on  relevant  processes.  These  net- 
works use  relatively  advanced  measurement  tech- 
niques and  require  much-greater  scientific  atten- 
tion than  routine  measurement  networks.  Routine 
networks  usually  have  a  greater  number  of  simpler 
stations  to  provide  finer  spatial  resolution,  but  have 
a  coarser  time  resolution;  they  yield  a  more-de- 
scriptive picture  of  wet  and  dry  deposition  over 
periods  of  weeks  or  months.  Both  types  of  net- 
works have  their  place  in  the  overall  measurement 
effort.  The  relationship  between  existing  research 
arrays  and  routine-measurement  arrays  is  dis- 
cussed, and  a  rationale  is  suggested  for  operation  of 
the  research  arrays  •  the  Muitistate  Power  Produc- 
tion Pollution  Study  (MAP3S)  (for  wet  deposition) 
and  COre  Research  Establishment  (CORE)  (for 
dry  deposition)  research  measurement  networks. 
(Author's  abstract) 
W87-08314 


WATER  QUALITY  LABORATORY  ANALYSIS, 

Corps  of  Engineers,  Waltham,  MA.  New  England 

Div. 

For  primary  bibliographic  entry  see  Field  5A. 
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7B.  Data  Acquisition 


INVESTIGATION  OF  A  CHEMILUMINES- 
CENT  SYSTEM  FOR  THE  DETERMINATION 
OF  AMMONIA  BY  FLOW-INJECTION  ANAL- 
YSIS, 

Michigan   State   Univ.,   East   Lansing.   Dept.   of 

Chemistry. 

P.  R.  Kraus,  and  S.  R.  Crouch. 

Analytical  Letters  ANALBP,  Vol.  20,  No.  2,  p 

183-200,  February  1987.  6  fig,  2  tab,  25  ref.  NSF 

Grant  CHE  83-20620. 

Descriptors:  'Analytical  methods,  'Ammonia, 
'Chemiluminescence,  'Flow-injection  analysis, 
Automation,  Dialysis,  Membrane  processes,  Hy- 
pochlorites, Luminol,  Sample  preparation. 

A  novel  system  for  the  determination  of  ammonia 
based  on  the  chemiluminescent  reaction  between 
hypochlorite  and  luminol  is  presented.  The  tech- 
nique of  flow  injection  analysis  was  employed  to 
automate  the  system.  Ammonia  reacts  with  hypo- 
chlorite to  form  monochloramine  in  basic  solution 
which  decreases  the  observed  chemiluminescence 
intensity.  Several  interferents  are  identified,  and 
the  reasons  why  they  interfere  are  discussed.  The 
effects  of  interferents  are  minimized  through  the 
use  of  a  double-tube  dialyzer  where  the  ammonia  is 
diffused  across  the  dialyzer  membrane  into  a  recip- 
ient stream  of  hydrochloric  acid.  The  method  was 
used  to  analyze  river  water  with  added  ammonia. 
(Author's  abstract) 
W87-07619 


SPECIATION    OF   MANGANESE    IN    FRESH 
WATER  - 1:  USE  OF  EPR  STUDIES, 

Queensland  Univ.,  Brisbane  (Australia).  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-07625 


MONITORING  LEAD  EXPOSURE  OF  FISH, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  5C. 
W87-07639 


DEVELOPMENT  AND  EVALUATION  OF 
CLOUD  WATER  COLLECTIONS, 

Nevada  Univ.   System,   Reno.   Atmospheric  Sci- 
ences Center. 
U.  Katz,  and  D.  F.  Miller. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia.  22161,  as  PB84- 
232529.  Price  codes:  A06  in  paper  copy,  A01  in 
microfiche.  Final  Report,  April  1984.  102  p.,  16  fig, 
9  tab,  17  ref,  append. 

Descriptors:  'Sampling,  'Samples,  'Clouds, 
'Measuring  instruments,  'Water  collectors, 
'Chemical  analysis,  'Pollutant  identification, 
Water  sampling,  Ions,  Performance  evaluation, 
Mathematical  analysis,  Nitrates,  Sulfates. 

Two  varieties  of  impactor-type  samplers  were  de- 
signed and  constructed  to  specifically  collect  cloud 
water  samples  for  chemical  characterization. 
Design  features  included  a  sharp  drop-size  cut-off, 
high  collection  efficiency,  minimal  contact  area 
and  protection  against  contamination  and  evapora- 
tion. After  preliminary  testing,  the  more  accom- 
plished cloud  water  collector  was  deployed  to 
Whiteface  Mountain,  NY  to  participate  in  the 
Summer- 1982  Study  conducted  by  the  Atmospher- 
ic Sciences  Research  Center  (ASRC)  of  the  State 
University  of  New  York  at  Albany.  The  DRI  and 
ASRC  collectors  were  chemically  analyzed  by 
ASRC  at  an  adjacent  laboratory  on  the  Mountain. 
Eleven  cloud  events  covering  a  period  of  140 
hours  between  June  29  and  August  9  were  sampled 
by  both  groups  of  investigators.  Because  sampling 
intervals  did  not  coincide,  the  chemical  composi- 
tion of  cloud  samples  from  the  two  collectors  wai 
compared  using  time-weighted  averages  computed 
for  30-minute  intervals.  For  the  major  Ionic  species 
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of  cloud  water  (H(  +  ),  NH4(  +  ),  N03(-),  S04(2-)), 
the  agreement  between  samples  from  the  two  types 
of  collectors  was  considered  good;  linear  correla- 
tion coefficients  (r)  were  >  0.80.  Better  agreement 
would  be  expected  if  coincident  samples  had  been 
available  for  more  direct  comparisons.  For  the 
minor  ionic  species  (Na(  +  ),  K(  +  ),  Cl(-)),  the  cor- 
relations between  samples  were  relatively  poor  (r 
<  0.6).  Although  pH  had  a  correlation  of  0.92,  the 
slope  and  intercept  of  the  regression  line  were 
different  than  those  of  an  equivalence  line  (unity 
slope  and  zero  intercept).  The  slope  of  the  regres- 
sion line  for  nitrate  was  1.3  with  the  ASRC  sam- 
ples showing  higher  nitrate  concentrations  than  the 
DRI  samples.  With  regard  to  ammonium  and  sul- 
fate, the  slope  and  intercept  of  the  regression  lines 
were  similar  to  the  equivalence  values.  (Author's 
abstract) 
W87-07653 


PAKISTAN   CASE  STUDY:   WATER  SUPPLY, 

Pakistan  Water  and  Power  Development  Author- 
ity, Lahore. 
R.  N.  Tarar. 

IN:  Techniques  for  Prediction  of  Runoff  from  Gla- 
cierized  Areas,  IAHS  Publication  No.  149,  1985.  p 
109-113,  1  fig,  1  tab,  2ref. 

Descriptors:  *Mathematical  equations,  *Remote 
sensing,  'Glaciers,  'Pakistan,  'Satellite  technolo- 
gy, 'Runoff  forecasting,  Hydrologic  data  collec- 
tions, Snow  cover,  Snowmelt,  Precipitation,  Rain- 
fall-runoff relationships,  Flood  forecasting,  Snow- 
pack,  Water  supply,  Flow  discharge,  Streamflow, 
Regression  analysis. 

In  Pakistan,  there  is  a  need  for  forecasts  of  total 
water  availability  for  the  summer  period  for  hy- 
dropower  and  irrigation.  The  potential  for  using 
satellite  imagery  to  relate  snow  cover  to  seasonal 
runoff  was  examined  for  the  four-year  period  1975- 
1978  in  13  basins.  The  method  assumes  that  the 
areal  extent  of  the  spring  snowpack  will  be  directly 
related  to  the  total  quantity  of  summer  runoff.  The 
snow  covered  area  on  April  1  was  linked  to  total 
measured  runoff  for  the  basin  from  April  to 
August  31  with  a  linear  regression  equation.  Anal- 
ysis of  results  for  5  of  the  13  basins  shows  a  strong 
and  positive  relationship  with  summer  discharge  in 
the  non-glacierized  basin,  while  the  relationship  is 
strongly  negative  in  the  highly  glacierized  basins. 
The  method  is  not  yet  operational  because  imagery 
cannot  be  produced  quickly  enough  for  the  fore- 
casts to  be  of  great  use.  The  image  coverage,  and 
thus  the  interpretation,  is  limited  by  cloud  cover. 
Refinement  of  the  method,  using  imagery  from 
new  satellites  and  faster  data  transmission,  offers 
considerable  hope  for  the  future.  (See  also  W87- 
07708)  (Geiger-PTT) 
W87-07716 


ACOUSTIC  STUDY  OF  DREDGED-MATERIAL 
DUMPING  IN  THE  NEW  YORK  BIGHT, 
National   Oceanic   and   Atmospheric   Administra- 
tion, Miami,  FL.  Atlantic  Oceanographic  and  Me- 
teorological Labs. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-07744 


CONTINUOUS-FLOW        REAL-TIME        AND 

FLOW     INJECTION     DETERMINATION    OF 

RAINWATER     PH     WITH     A     POLYVINYL 

CHLORIDE1-BASED   TUBULAR   MEMBRANE 

ELECTRODE, 

University  of  Central  Florida,  Orlando.  Dept.  of 

Chemistry. 

B.  C.  Madsen,  and  D.  W.  Doller. 

Analytical  Chemistry  ANCHAM,  Vol.  59,  No.  1, 

p  127-130,  January  1987.  2  fig,  2  tab,  24  ref. 

Descriptors:  'Analytical  methods,  'Measuring  in- 
struments, 'Acid  rain,  'Precipitation,  'Water  anal- 
ysis, 'Flow  injection  analysis,  'Hydrogen  ion  con- 
centration, 'Electrodes,  Chemical  analysis. 

The  measurement  of  rainwater  pH  and  acidity  is 
subject  to  many  sources  of  error.  Utilization  of  a 
tubular  flow-through  electrode  which  include  a 
pH-sensing  membrane  when  incorporated  into  a 
continuous  flow  or  flow  injecti  analysis  system  can 


provide  a  viable  approach  to  near-real-time  rain- 
water pH  measurement  with  minimal  sample  re- 
quirements. A  continuous-flow  method  that  utilizes 
a  poly(vinyl  chloride)-based  tubular  membrane 
electrode  was  used  to  determine  the  pH  of  rain- 
water in  real  time.  A  flow  injection  method  based 
on  the  same  tubular  membrane  electrode  was  ap- 
plied to  measurement  of  individual  sample  pH. 
Results  agree  favorably  when  compared  with 
measurements  made  with  a  commercial  combina- 
tion electrode.  Prominent  features  include  linear 
calibration  curves  from  pH  2.7  to  5.0  and  a  sam- 
pling rate  of  60/h  for  the  flow  injection  method. 
(Authors'  abstract) 
W87-07824 


AUTOMATED  APPROACH  FOR  AMMONIA 
AND  TKN  ANALYSIS  IN  WASTEWATER, 

W.  H.  Hall,  and  C.  B.  Dones. 

American  Laboratory  ALBYBL,  Vol.  18,  No.  2,  p 

78-81,  December  1986.  6  tab,  2  ref. 

Descriptors:  'Wastewater  treatment,  'Measuring 
instruments,  'Automation,  'Chemical  analysis, 
•Water  analysis,  'Ammonia,  'Nitrogen,  'Nitrogen 
compounds. 

An  automatic  analyzer  has  increased  the  number  of 
samples  the  Seneca  Wastewater  Treatment  Plant 
laboratory  is  able  to  analyze  in  a  normal  work  day, 
thus  improving  the  laboratory's  ability  to  monitor 
the  process  of  the  wastewater  plant.  The  ability  to 
analyze  unusual  samples  without  a  major  interrup- 
tion in  the  laboratory  schedule  is  of  great  benefit  to 
the  laboratory  and  the  plant.  The  long  wait  usually 
associated  with  ammonia  analyses  is  no  longer  a 
consideration.  Ammonia  and  total  Kjeldahl  nitro- 
gen (TKN)  analyses  that  yield  unusual  results  can 
easily  be  repeated  to  verify  the  accuracy  of  the 
results.  The  use  of  photocells  which  determine  the 
end  point  of  the  analysis  account  for  the  excellent 
precision  and  accuracy  achieved  by  the  instrument. 
One  of  the  benefits  of  the  system  is  the  capability 
of  minimizing  human  error  while  allowing  human 
input.  As  long  as  the  analyst  uses  good  quality 
control  procedures  and  establishes  a  regular  main- 
tenance program,  the  analyzer  produces  results 
that  are  both  fast  and  reliable  for  TKN  and  ammo- 
nia analyses  in  water  and  wastewater.  (Authors' 
abstract) 
W87-07833 


USE  OF  MARINE  ELECTROMAGNETIC  CON- 
DUCTIVITY AS  A  TOOL  IN  HYDROGEOLO- 
GIC  INVESTIGATIONS, 

Geological  Survey,  Trenton,  NJ. 

For  primary  bibliographic  entry  see  Field  7A. 

W87-07850 


STATISTICAL         CHARACTERISTICS         OF 
GROUND-WATER  QUALITY  VARIABLES, 

Woodward-Clyde  Consultants,  Denver,  CO. 
For  primary  bibliographic  entry  see  Field  7A. 
W87-07852 


EFFECT  OF  AMBIENT  OXYGEN  CONCEN- 
TRATION ON  MEASUREMENTS  OF  SEDI- 
MENT OXYGEN  CONSUMPTION, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy- 

P.  J.  Campbell,  and  F.  H.  Rigler. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  43,  No.  7,  p  1340-1349,  July 
1986.  11  fig,  4  tab,  32  ref. 

Descriptors:  'Limnology,  'Water  analysis,  'Sam- 
pling, 'Oxygen  requirements,  'Oxygen  depletion, 
•Lake  sediments,  'Chemical  properties,  'Hypolim- 
nion,  Lakes,  Quebec,  Oxygen  balance,  Oxygen 
uptake,  Stratification. 

The  disparity  between  hypolimnetic  oxygen  deple- 
tion in  situ  (HOD;  independent  of  the  ambient 
oxygen  concentration),  used  to  calculate  sediment 
oxygen  consumption  (SOC)  in  one  lake  in  southern 
Quebec,  and  measurements  of  SOC  (dependent  on 
the  oxygen  concentration)  were  found  to  be  mini- 
mal when  experimental  factors  were  controlled. 
Using  gas-tight   methods,   SOC  at  7-5  mg/1  de- 


creased by  75%  when  the  oxygen  concentration  in 
respirometers  fell  to  3-1  mg/1.  With  continuous 
mixing,  the  comparable  decrease  in  SOC  was  50%. 
Finally,  the  decrease  was  less  than  30%  and  obvi- 
ous only  below  2  mg/1  when  the  oxygen  concen- 
tration was  held  constant  in  continuous  flow  re- 
spirometers. SOC  results  using  the  last  procedure 
were  within  10%  of  the  mean  SOC  calculated 
indirectly  from  hypolimnetic  oxygen  budgets  for 
the  two  previous  years.  Thus,  mixing  and  a  con- 
stant or  slowly  changing  ambient  oxygen  concen- 
tration are  required  for  realistic  SOC  measure- 
ments. In  another  experiment,  oxygen  uptake  in 
water  overlying  the  sediment  accounted  for  a  large 
and  variable  portion  of  the  SOC,  often  more  than 
50%.  It  is  concluded  that  it  may  be  impossible  to 
separate  the  influence  of  the  water  and  sediment  on 
the  HOD.  (Author's  abstract) 
W87-07872 


COMPARISON  OF  METHODS  FOR  DETER- 
MINING SATURATED  HYDRAULIC  CON- 
DUCTIVITY AND  DRAINABLE  POROSITY  OF 
TWO  SOUTHERN  ALBERTA  SOILS, 

Department  of  Agriculture,  Lethbridge  (Alberta). 

Drainage  Branch. 

For   primary  bibliographic   entry   see   Field   2G. 

W87-07910 


RAPID  METHOD  FOR  ESTIMATING 
WEIGHTED  SOIL  SALINITY  FROM  APPAR- 
ENT SOIL  ELECTRICAL  CONDUCTIVITY 
MEASURED  WITH  AN  ABOVEGROUND 
ELECTROMAGNETIC  INDUCTION  METER, 
Missouri  Univ. -Columbia.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  2G. 
W87-07912 


COLOR  ENHANCES  ACCURACY  OF  CONTIN- 
UOUS WASTEWATER  ANALYSES, 

T.  Elliott. 

Power   POWEAD,   Vol.    130,   No.    12,   p   51-54, 

December  1986.  2  fig,  2  tab. 

Descriptors:  'Wastewater  analysis,  'Monitoring, 
'Colorimetry,  'Measuring  instruments,  'Benefits, 
'Automation,  Chemical  analysis,  Wastewater  man- 
agement, Maintenance,  Cost-benefit  analysis,  Per- 
formance evaluation. 

An  on-line  colorimeter  designed  for  continuous 
wastewater  analysis  is  described.  The  system  fea- 
tures single-beam/dual-wavelength  capability,  pro- 
viding a  correction  for  any  changes  in  light-source 
or  sample-cell  conditions.  It  can  also  compensate 
for  moderate  changes  in  sample  turbidity  and  color 
by  proper  selection  of  the  reference  wavelength. 
The  electronic  system  for  the  pump/calorimeter 
includes  a  log-ratio  converter.  Solid-state  electron- 
ics provide  system  reliability  and  stability.  Chemis- 
tries for  the  pump/calorimeter  analyzer  permit 
direct  readout  of  concentrations  in  mg/1.  Special 
features  include  systems  for  measuring  phosphate 
and  chlorine  in  effluents.  The  analyzer's  optical/ 
electronics  combination  allows  the  introduction  of 
some  chemistries  that  would  be  impossible  with  a 
single-wavelength  instrument,  including  methods 
for  detecting  chelant  residuals  and  chlorine  diox- 
ide. Overall,  the  system  features  reliability,  mini- 
mum maintenance,  and  cost-effectiveness.  (Doria- 
PTT) 
W87-07923 


ANALYSIS  OF  SPATIAL  INHOMOGENEITIES 
IN  CUMULUS  CLOUDS  USING  HIGH  SPA- 
TIAL RESOLUTION  LANDSAT  DATA, 

South  Dakota  School  of  Mines  and  Technology, 
Rapid  City.  Inst,  of  Atmospheric  Sciences. 
L.  Parker,  R.  M.  Welch,  and  D.  J.  Musil. 
Journal  of  Climate  and  Applied  Meteorology 
JCAMEJ,  Vol.  25,  No.  10,  p  1301-1314,  October 
1986.  8  fig,  2  tab,  32  ref.  NSF  Grant  ATM-82- 
15332,  NASA,  Grant  NAG-1-542. 

Descriptors:  'Clouds,  'Atmospheric  physics,  'Sat- 
ellite technology,  'Remote  sensing,  'Radiation, 
'Climatology,  'Meteorological  data  collection, 
Aircraft,  Energy,  Model  testing,  Entrainment, 
Data  interpretation,  Statistical  analysis,  Data  col- 
lections. 
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A  knowledge  of  typical  sizes  and  locations  of 
cloud  inhomogeneities  as  a  function  of  cloud  size 
may  provide  a  better  understanding  of  cloud  dy- 
namics, especially  those  processes  associated  with 
entrainment.  Aircraft  observations  and  high  resolu- 
tion Landsat  Multispectral  Scanner  digital  data 
were  used  to  determine  the  sizes  of  spatial  inhomo- 
geneities ('holes')  in  cumulus  clouds.  The  majority 
of  holes  are  found  near  cloud  edges,  but  the  larger 
holes  tend  to  be  found  in  cloud  interiors.  Aircraft 
measurements  show  these  cloud  spatial  inhomo- 
geneities in  the  range  of  100  to  500  m,  while 
Landsat  data  show  them  in  the  range  of  100  m  to  3 
km.  The  number  of  holes  per  cloud  decreases 
exponentially  with  increasing  hole  diameter.  Small 
clouds  not  only  have  smaller  holes,  but  also  fewer 
holes  than  large  clouds.  Large  clouds  have  large 
holes  in  them,  as  well  as  large  numbers  of  the 
smaller  holes.  The  total  cloud  area  occupied  by 
holes  increases  with  increasing  cloud  size.  (Au- 
thor's abstract) 
W87-07930 


RAINFALL  OVER  OCEANS  INFERRED  FROM 
NIMBUS  7  SMMR:  APPLICATION  TO  1982-83 
EL  NINO, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,   MD.   Goddard   Space   Flight   Center. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-07935 


REMOTE  SENSING  OF  HAIL  WITH  A  DUAL 
LINEAR  POLARIZATION  RADAR, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Electrical  Engineering. 

K.  Aydin,  T.  A.  Seliga,  and  V.  Balaji. 

Journal    of  Climate   and    Applied    Meteorology 

JCAMEJ,  Vol.  25,  No.  10,  p  1475-1484,  October 

1986.   6   fig,    1    tab,    52   ref.    NSF   Grant   ATM- 

8003376,  University  Corporation  for  Atmospheric 

Research  Subcontract  NCAR  S3025. 

Descriptors:  'Measuring  instruments,  'Remote 
sensing,  *Hail,  *Radar,  'Weather,  Technology, 
Mathematical  studies,  Standard  deviation,  Precipi- 
tation, Convective  precipitation,  Storms,  Meteoro- 
logical data  collection,  Data  collections. 

The  remote  sensing  of  hail  by  a  dual  linear  polar- 
ization (differential  reflectivity)  radar  was  demon- 
strated by  using  a  new  hail  signal  H  sub  DR, 
derived  from  differences  in  the  radar  reflectivities 
of  rain  and  hail  at  horizontal  and  vertical  linear 
polarizations.  Disdrometer  measurements  of  rain- 
drop size  distributions  and  model  gamma  distribu- 
tions fell  within  a  well-defined  region  of  the  Z  sub 
H  -  Z  sub  DR  plane.  The  (Z  sub  H,  Z  sub  DR) 
pairs  lying  above  the  boundary  of  the  rainfall 
region  were  considered  to  represent  hail  and  were 
used  as  the  basis  for  defining  H  sub  DR.  H  sub  DR 
contours  in  two  major  hail  storms  in  Colorado 
exhibited  strong  gradients  at  the  edges  of  the  hail 
regions  and  a  wide  dynamic  range.  In  situ  observa- 
tions of  hail  by  mobile  chase  teams  and  comparison 
with  Storm  Data  reports  all  gave  positive  confir- 
mation of  H  sub  DR  as  a  hail  signal.  On  the  other 
hand,  55  dBZ  reflectivity  factor  threshold  levels 
were  also  generally  indicative  of  hail  regions  based 
on  ground  confirmations,  although  the  55  dBZ 
reflectivity  factor  threshold  did  not  always  agree 
with  H  sub  DR.  Although  this  study  and  others 
under  way  are  highly  supportive  of  the  H  sub  DR 
hail  detection  technique,  many  more  studies  are 
required  to  gain  statistical  confidence  in  its  inter- 
pretations. (Doria-PTT) 
W87-07936 


DETERMINATION  OF  PHOTOSYNTHETIC 
PIGMENT  COMPOSITION  IN  AN  INDIVID- 
UAL PHYTOPLANKTON  CELL  IN  SEAS  AND 
LAKES  USING  FLUORESCENCE  MICROSCO- 
PY; PROPERTIES  OF  THE  FLUORESCENCE 
EMITTED  FROM  PICOPHYTOPLANKTON 
CELLS, 

Mitsubishi-Kasei  Inst,  of  Life  Sciences,  Tokyo 
(Japan). 

T.  Tsuji,  K.  Ohki,  and  Y.  Fujita. 
Marine  Biology  MBIOAJ,  Vol.  93,  No.  3,  p  343- 
349,  December  1986.  5  fig,  4  tab,   15  ref.  NIBB 
Grant  84-132,  85-132  and  Japan  Society  for  the 


Promotion  of  Science  Grant  IPS-MBR008/R- 
XMB-0566/83- 18664. 

Descriptors:  'Measuring  instruments,  'Limnology, 
'Pigments,  'Phytoplankton,  'Species  composition, 
'Marine  environment,  'Aquatic  environment, 
'Chemical  composition,  'Fluorescence  microsco- 
py, Environment,  Ecosystems,  Chemical  analysis, 
Diatoms,  Cyanophyta,  Algae,  Chlorophyll  a,  Pho- 
tosynthesis, Aquatic  plants,  Plankton. 

The  fluorescence  spectra  of  intact  cells  of  cultured 
phytoplankton  were  studied  to  develop  a  method 
for  determining  photosynthetic  pigment  species  in 
individual  cells.  Spectra  were  measured  for  cell 
suspensions  with  an  ordinary  spectrofluorometer, 
and  for  individual  cells  with  a  microscope  spectro- 
fluorometer. Results  indicate  that:  (1)  cell-fixation 
with  glutaraldehyde  and  paraformaldehyde  mix- 
ture modified  phycoerythrin  emission  from  pico- 
phytoplankton  markedly  in  its  wavelength  location 
and  intensity;  (2)  the  emission  from  phycocyanin 
was  much  less  affected;  (3)  the  emission  from  chlo- 
rophyll a  was  not  altered.  However,  the  phycoer- 
ythrin emission  modified  by  the  fixation  was  found 
to  be  easily  distinguished  from  other  emissions,  and 
kept  its  intensity  high  enough  for  detection  with  a 
fluorescence  microscope.  Fluorescence  properties 
after  fixation  were  kept  unaltered  for  a  long  period 
of  time.  Based  on  these  results,  a  simple  method  is 
proposed  for  determining  photosynthetic  pigments 
in  individual  cells  in  seas  and  lakes  using  fluores- 
cence microscopy.  Results  of  tests  with  natural 
samples  of  phytoplankton  are  presented,  and  asso- 
ciated problems  are  discussed.  (Author's  abstract) 
W87-07943 


MEASUREMENT  OF  BACTERIAL  CHLORO- 
PHYLL AND  ALGAL  CHLOROPHYLL  A  IN 
NATURAL  WATERS, 

Marine  Biological  Lab.,  Woods  Hole,  MA. 

N.  Caraco,  and  A.  H.  Puccoon. 

Limnology  and  Oceanography  LIOCAH,  Vol.  31, 

No.  4,  p  889-893,  July  1986.  3  fig,  1  tab,  17  ref. 

Descriptors:  'Analytical  methods,  'Chlorophyll, 
'Chlorophyll  a,  'Chemical  analysis,  'Spectral 
analysis,  'Algae,  'Photosynthetic  bacteria,  'Math- 
ematical equations,  Bacteria,  Aquatic  bacteria, 
Photosynthesis,  Pigments,  Cyanophyta,  Sulfur  bac- 
teria, Meromictic  lakes,  Lakes,  Ponds,  Coastal 
waters,  Anaerobic  conditions,  Bottom  water, 
Chemical  interference,  Eutrophic  lakes. 

Several  groups  of  chlorophyll-bearing  photosyn- 
thetic organisms  often  coexist  in  anoxic  waters. 
Because  of  the  close  similarity  between  the  absor- 
bance  spectra  of  chlorophyll  a  (in  cyanobacteria 
and  algae)  and  the  chlorophylls  of  green  sulfur 
bacteria  (Chl-GSB),  it  is  difficult  to  distinguish 
these  two  groups  of  organisms  where  they  co- 
occur.  A  simple  method  has  therefore  been  devel- 
oped to  measure  both  chlorophyll  a  and  Chl-GSB 
and  used  in  a  meromictic  coastal  pond.  In  anoxic 
bottom  waters,  Chl-GSB  was  the  major  pigment 
present  (averaging  20  mg/cu  m),  but  chlorophyll  a 
accounted  for  from  5  to  >  50%  of  the  total 
pigment  present  throughout  the  year.  Without  this 
method,  large  errors  in  calculated  Chl-GSB  and 
chlorophyll  a  concentrations  would  have  resulted. 
(Author's  abstract) 
W87-07955 


FLOW-MEASURING  SYSTEM  FOR  USE  IN 
SMALL  LAKES, 

Duke  Univ.,  Durham,  NC.  Dept.  of  Zoology. 
S.  Maclntyre. 

Limnology  and  Oceanography  LIOCAH,  Vol.  31, 
No.  4,  p  900-906,  July  1986.  6  fig,  3  tab,  24  ref. 
NSF  Grants  GB  33310,  GB  8328X,  BMS  75-03441, 
and  DEB  81-1 1398. 

Descriptors:  'Measuring  instruments,  'Flow  meas- 
urement, 'Lakes,  'Water  currents,  'Internal 
waves,  'Turbulent  flow,  Flow,  Waves,  Fluctua- 
tions, Calibration,  Temperature,  Water  tempera- 
ture, Physical  properties,  Convection,  Energy,  Hy- 
drodynamics, Flow  characteristics,  Flow  rates. 

A  detailed  evaluation  of  the  warm-bead  thermistor 
flowmeter  is  presented.  Currents,  internal  waves, 


Data  Acquisition — Group  7B 

and  turbulence  can  be  studied  with  a  flowmeter 
consisting  of  a  heated  thermistor  in  a  Wheatstone 
bridge  circuit.  Flow  is  proportional  to  the  imbal- 
ance of  the  Wheatstone  bridge  caused  by  cooling 
of  the  heated  thermistor  bead  as  water  flows  past. 
Because  the  flow-sensing  element  is  spherical, 
speed  can  be  measured  but  not  direction  of  flow. 
The  flowmeter  can  measure  speeds  as  low  as  0.1 
cm/s  and  can  resolve  frequencies  up  to  5  Hz. 
Frequency  responses  were  determined  by  compari- 
son with  a  laser-Doppler  velocimeter  and  by  spec- 
tral analysis  of  field  data.  At  low  speeds  (<  0.3 
cm/s),  thermally  driven  convection  contributes  to 
the  signal,  but  flow  speeds  can  be  estimated  reli- 
ably by  using  a  calibration  equation  that  has  as  one 
of  its  parameters  the  voltage  output  at  zero  veloci- 
ty. (Author's  abstract) 
W87-07956 


HEAVY    METAL    TRACE    DETERMINATION 

WITH  A  COMPACT  THERMAL  IONIZATION 

QUADRUPOLE       MASS       SPECTROMETER. 

PART  I.  ANALYSIS  OF  SEWAGE  SLUDGES, 

SOILS      AND      ANALOGOUS      MATERIALS 

(SCHWERMETALL-SPURENBESTIMMUNG 

MIT    EINEM    KOMPAKTEN    THERMIONEN- 

QUADRUPOL-MASSENSPEKTROMETER 

TEIL  1.  ANALYSE  VON  KLARSCHLAMMEN, 

BODEN     UND     VERWANDTEN     MATERIA- 

LIEN), 

Regensburg  Univ.  (Germany,  F.R.).  Inst,  fuer  An- 

organische  Chemie. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-07984 


METHOD  FOR  DETERMINING  CONCENTRA- 
TIONS OF  220RN  IN  THE  FIELD, 

Tokyo    Metropolitan    Univ.    (Japan).    Dept.    of 

Chemistry. 

H.  Yoshikawa,  M.  Yanaga,  K.  Endo,  and  H. 

Nakahara. 

Health  Physics  HLTPAO,  Vol.  51,  No.  3,  p  343- 

348,  September  1986.  4  fig,  2  tab,  12  ref. 

Descriptors:  'Radon  radioisotopes,  'Pollutant 
identification,  'Hot  springs,  'Chemical  analysis, 
'Water  analysis,  'Field  tests,  'Measuring  instru- 
ments, Radioisotopes,  Volcanoes,  Springs, 
Groundwater,  Groundwater  pollution,  Water  pol- 
lution, Geochemistry,  Sampling. 

A  simple  and  reliable  method  is  presented  for 
determining  220Rn  concentrations  in  fumarole 
gases  by  a  rapid  solvent  extraction  of  Rn  into  a 
toluene  scintillator  solution,  followed  by  activity 
measurement  with  a  portable  liquid  scintillation 
counter  designed  especially  for  field  work.  The 
counting  system  consists  mainly  of  one  photomulti- 
plier,  three  channel  discriminators,  and  a  data 
print-out  unit.  Controls  for  counting  time  and 
cycles  are  preset.  The  system  records  the  decay 
and  growth  of  radioactivities  as  a  function  of  time 
and  analyzed  for  the  220Rn  and  222Rn  compo- 
nents. The  method  was  used  for  testing  the  fumar- 
ole gases  at  sites  in  Japan.  The  220Rn  concentra- 
tion in  hot  spring  gases  ranged  from  0.27  to  30.7 
kBq/1  gas,  and  those  of  222Rn  from  0.026  to  3.04 
kBq/1  gas.  Reproducibility  was  considered  satisfac- 
tory under  harsh  experimental  conditions.  Al- 
though the  method  was  first  applied  to  spring 
gases,  it  can  be  equally  well  applied  to  fumarole 
gas  without  the  surface  water  by  changing  the  gas 
sampling  device  of  a  separatory  funnel  to  a  doubly 
sheathed  stainless  steel  pipe  which  was  driven  into 
the  fumarole.  (Doria-PTT) 
W87-07992 


DROUGHT  PREDICTION, 

Ibadan  Univ.  (Nigeria).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-07996 


IDENTIFICATION  AND  QUANTIFICATION 
OF  ARSENOCHOLINE  AND  ACETYLARSEN- 
OCHOLINE  IN  TRACE  AMOUNTS  IN  BIO- 
LOGICAL MATERIAL  BY  USE  OF  PYROLY- 
SIS  GAS  CHROMATOGRAPHY/MASS  SPEC- 
TROMETRY, 
National  Inst,  of  Environmental  Medicine,  Stock- 
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holm  (Sweden). 

For  primary  bibliographic  entry  see  Field  5A. 

W87-08064 


AIRBORNE  MULTISPECTRAL  SCANNER 
DATA  FOR  ESTIMATION  OF  DVE  DISPER- 
SION FROM  SEA  OUTFALLS, 

Sheffield  Univ.  (England).  Dept.  of  Geography. 
P.  J.  Curran. 

Proceedings  of  Institutional  Civil  Engineers 
PCIEAT,  Vol.  83,  Part  2,  p  213-241,  March  1987. 
9  fig,  8  tab,  23  ref. 

Descriptors:  *Dye  releases,  'Remote  sensing, 
•Measuring  instruments,  *Tracers,  *Dispersion, 
•Path  of  pollutants,  'Waste  disposal,  'Outfall 
sewers,  Plumes,  Dyes,  Monitoring,  Dilution,  Per- 
formance evaluation,  Spectral  analysis,  Surveys, 
Mapping. 

For  the  purpose  of  monitoring  the  dispersion  and 
dilution  performance  of  a  sewage  outfall,  dye  can 
be  injected  into  the  sewage  and  the  resultant  plume 
tracked  by  boat.  Remotely  sensed  imagery  is  now 
a  useful  adjunct  to  survey  by  boat  as  it  provides  a 
synoptic  view  of  a  plume  at  a  instant  which,  be- 
cause of  tide,  wind  and  current  changes,  a  survey 
by  boat  is  unable  to  do.  In  an  experimental  survey, 
airborne  multispectral  scanner  (MSS)  imagery  and 
a  procedure  of  modelling,  inversion  and  assessment 
of  accuracy  were  used  to  estimate  and  map  the 
concentration  of  three  dye  plumes.  Radiometric, 
atmospheric  and  irradiance  corrections  were  ap- 
plied to  the  airborne  MSS  data,  and  a  standardized 
radiance  index  was  highly  correlated  with  dye 
concentration  (r  equal  to  0.85,  significant  at  the 
99%  confidence  level).  This  relationship  was  in- 
verted and  extrapolated  to  all  the  airborne  MSS 
data,  and  twenty-two  plume  plots  were  produced. 
For  a  seven-class  classification  of  dye  concentra- 
tion the  plume  plots  had  an  accuracy  of  49-90%  at 
the  95%  confidence  level,  increasing  to  68-100%  at 
the  95%  confidence  level  for  a  two-class  classifica- 
tion. (Author's  abstract) 
W87-08078 


DETERMINATION  OF  TIN  IN  SEDIMENTS 
AND  SEWAGE  SLUDGES  BY  ATOMIC  AB- 
SORPTION SPECTROMETRY  WITH  HY- 
DRIDE GENERATION  (DETERMINATION  DE 
L'ETAIN  DANS  LES  SEDIMENTS  ET  LES 
BOUES  DESTATIONS  D'EPURATION  PAR 
SPECTRMETRIE  D'ABSORPTION  ATOMI- 
QUE  AVEC  GENERATION  D'HYDRURES), 
Laboratoire  Central  des  Ponts  et  Chaussees,  Bou- 
guenais  (France). 
M.  Legret,  and  L.  Divet. 

Analytica  Chemica  Acta  ACACAM,  Vol.  189, 
No.  2,  p  313-321,  November  1986.  7  tab,  13  ref. 

Descriptors:  *Pollutant  identification,  *Measuring 
instruments,  'Analytical  methods,  *Atomic  ab- 
sorption spectrometry,  *Tin,  'Sediments,  'Sludge, 
Spectral  analysis,  Hydrides,  Performance  evalua- 
tion, Sample  preparation,  Acids. 

The  conditions  for  the  determination  of  tin  in 
sediments  and  sewage  sludges  by  atomic  absorp- 
tion spectrometry  with  hydride  generation  are 
evaluated.  Hydride  generation  is  achieved  in  a  0.4 
M  nitric  acid/0.2  M  tartaric  acid  solution.  The 
effects  of  hydrochloric,  nitric,  sulfuric  and  hydro- 
fluoric acids  are  discussed.  Matrix  effect  and  inter- 
ferences from  other  trace  elements  are  studied. 
Seven  sample  decomposition  procedures  are  com- 
pared. Refluxing  with  a  (1  +  3)  nitric  acid/hydro- 
chloric acid  mixture  was  the  preferred  procedure 
for  decomposing  such  samples.  (Author's  abstract) 
W87-08082 


INTERFERENCES  IN  THE  DETERMINATION 
OF  COPPER  IN  NATURAL  WATERS  BY 
ANODIC  STRIPPING  VOLTAMMETRY, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Sutherland    (Australia).     Div.    of 

Energy  Chemistry. 

G.  E.  Batley. 

Analytica  Chemica  Acta  ACACAM,   Vol.    189, 

No.  2,  p  371-377,  November  1986.  3  fig,  2  tab,  10 

ref. 


Descriptors:  'Measuring  instruments,  'Pollutant 
identification,  'Analytical  methods,  'Voltam- 
metry,  'Copper,  'Natural  waters,  Anions,  Interfer- 
ence, Metals,  Complexes,  Oxygen,  Sample  prepa- 
ration, Cyanides,  Spectral  analysis. 

Copper(I)-binding  anions  such  as  cyanide  and  thio- 
cyanate,  and  polysaccharides,  when  present  in  non- 
saline  waters  are  shown  to  produce  an  additional, 
more  anodic  wave  during  the  determination  of 
copper  by  stripping  voltammetry.  The  origins  of 
this  wave  and  potential  interferences  in  determina- 
tions of  copper  and  copper-complexing  capacities 
are  discussed.  The  effect  of  inadequate  oxygen 
removal  is  reported.  (Author's  abstract) 
W87-08083 


INITIATION  OF  CONVECTIVE  STORMS  AT 
RADAR-OBSERVED  BOUNDARY-LAYER 

CONVERGENCE  LINES, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 

For  primary  bibliographic  entry  see  Field  2B. 
W87-08096 


RELATIONSHIP  BETWEEN  LARGE-SCALE 
CONVECTIVE  RAINFALL  AND  COLD  CLOUD 
OVER  THE  WESTERN  HEMISPHERE 
DURING  1982-84, 

National  Oceanic  and   Atmospheric   Administra- 
tion, Washington,  DC.  Climate  Analysis  Center. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-08098 


INFLUENCE  OF  DIFFERENT  NITROGEN 
AND  IRRIGATION  TREATMENTS  ON  THE 
SPECTRAL  REFLECTANCE  OF  BARLEY, 

Stockholm    Univ.    (Sweden).    Dept.    of  Physical 

Geogrpahy. 

J.  Kleman,  and  E.  Fagerlund. 

Remote   Sensing  of  the  Environment  RSEEA7, 

Vol.  21,  No.  1,  p  1-14,  February  1987.  10  fig,  1  tab, 

10  ref. 

Descriptors:  'Spectral  reflectance,  'Barley,  'Irri- 
gation effects,  'Nitrogen  fertilizers,  'Spectroradio- 
meters,  Biomass,  Grain  yield,  Canopy,  Adsorption. 

Reflectance  measurements  were  carried  out  in  the 
field  with  a  spectroadiometer  covering  the  wave- 
length range  0.4-2.3  micron.  Twelve  plots  of 
barley  were  treated  in  six  different  ways:  two 
irrigation  and  three  fertilization  levels.  The  spec- 
tral reflectances  were  determined  through  meas- 
urements performed  in  a  nadir  looking  direction 
from  a  mobile  platform  15  m  above  the  ground. 
Reflectance  factors  of  single  spectral  bands,  reflec- 
tance factor  ratios,  and  color  coordinates  were 
analyzed  in  relation  to  biomass,  water  content  of 
the  crop,  and  grain  yield.  The  blue  color  coordi- 
nate Z  was  strongly  related  to  the  different  irriga- 
tion levels,  and  relatively  unsensitive  to  the  amount 
of  biomass.  The  Z  coordinate  was  not  well  corre- 
lated to  the  IR/red  ratio  R(0.80)/R(0.68).  The  IR/ 
red  ratio,  on  the  other  hand,  was  strongly  coupled 
to  the  amount  of  biomass  on  each  measurement 
date  until  approximately  20  July.  The  average  of 
the  IR/red  ratio  during  a  period  in  the  middle  of 
the  season  was  strongly  related  to  the  grain  yield  2 
months  later.  After  the  onset  of  senescence,  the 
ratio  R(0.80)/R(1.65)  was  considerably  better  cor- 
related to  the  grain  yield  than  was  the  IR/red 
ratio.  The  reflectance  factor  R(2.19)  decreased 
with  increasing  canopy  water  content,  up  to  water 
contents  of  800-1000  g/  sq  m.  The  asymptotic 
reflectance  was  then  reached  and  was  constant  at 
higher  water  contents.  In  the  1.65  micron  band  the 
reflectance  factor  had  a  minimum  at  500-1000  g/sq 
m  and  a  tendency  to  increase  slightly  at  high  water 
contents,  suggesting  that  absorption  of  radiation  in 
water  is  only  one  of  several  factors  determining 
the  reflectance  at  1.65  micron.  (Author's  abstract) 
W87-08102 


DETERMINING  RAINFALL  INTENSITY  AND 
TYPE  FROM  GOES  IMAGERY  IN  THE  MID- 
LATITUDES, 

Wisconsin  Univ. -Milwaukee.  Dept.  of  Geological 
Sciences. 


A.  A.  Tsonis. 

Remote  Sensing  of  the  Environment  RSEEA7, 
Vol.  21,  No.  1,  p  29-36,  February  1987.  3  fig,  2  tab, 
8  ref. 

Descriptors:  'Remote  sensing,  'Satellite  technolo- 
gy, 'GOES  imagery,  'Rainfall  intensity,  'Precipi- 
tation, Cloud  temperature,  Brightness,  Storms, 
Convective  precipitation. 

Although  a  useful  estimate  of  the  areal  extent  of 
precipitation  from  visible  and  infrared  satellite  data 
can  be  made,  the  extraction  of  rainfall  rates  is  still  a 
problem.  Earlier  work  by  the  author  suggested 
that  little,  if  any,  correlation  exists  between  rainfall 
rate  and  brightness  or  cloud  top  temperature  indi- 
vidually. The  results  of  this  work  indicate  that  by 
employing  pattern  matching  techniques  it  may  be 
possible  to  objectively  define  a  satellite  delineated 
rain  area  in  terms  of  light-moderate  and  moderate- 
heavy.  Further,  convective  and  nonconvective 
precipitation  areas  can  be  separated.  (Author's  ab- 
stract) 
W87-08103 


ENVIRONMENTAL  EFFECTS  ON  LASER-IN- 
DUCED FLUORESCENCE  SPECTRA  OF  NAT- 
URAL WATERS, 

Cornell  Univ.,  Ithaca,  NY. 

A.  Vodacek,  and  W.  D.  Philpot. 

Remote   Sensing  of  the  Environment   RSEEA7, 

Vol.  21,  No.  1,  p  83-95,  February  1987.  10  fig,  1 

tab,  29  ref.  NASA  Grant  NGT  33-010-800. 

Descriptors:  'Analytical  methods,  'Monitoring, 
'Laser  fluorosensing,  'Dissolved  organic  carbon, 
•Natural  waters,  Attenuation,  Lasers,  Tempera- 
ture, Metals,  Ions,  Fluorescence,  Field  tests. 

Laser  fluorosensing  can  be  used  to  monitor  dis- 
solved organic  carbon  (DOC),  but  analysis  of  the 
data  can  be  hindered  by  several  environmental 
phenomena.  These  phenomena  include  attenuation 
of  the  laser  beam  and  differential  attenuation  of  the 
fluorescence  by  the  water  column,  variability  in 
the  molecular  weight  composition  of  the  DOC, 
and  temperature,  pH,  and  metal  ion  effects  on 
DOC  fluorescence.  These  factors  are  discussed  in 
terms  of  their  effect  on  laboratory  and  remote  field 
data  analysis.  Experimental  results  are  provided. 
An  improved  methodology  is  discussed,  and  a 
suggestion  is  made  for  indirect  monitoring  of  pH 
and  metal  ion  concentration.  (Author's  abstract) 
W87-08104 


MEASUREMENT  OF  THE  SURFACE  EMIS- 
SrVTTY  OF  TURBID  WATERS, 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies. 

L.  Wen-Yao,  R.  T.  Field,  R.  G.  Gantt,  and  V. 

Klemas. 

Remote  Sensing  of  the  Environment  RSEEA7, 

Vol.  21,  No.  1,  p  97-109,  February  1987.  2  fig,  5 

tab,  9  ref.  NSF  Grant  CEE-82 10857. 

Descriptors:  'Surface  emissivity,  'Turbid  water, 
•Remote  sensing,  *Satellite  technology,  'Radio- 
metric temperature  measurement,  Sediments,  Sus- 
pended solids,  Coastal  waters. 

Knowledge  of  sea  surface  emissivity  is  an  impor- 
tant factor  in  measuring  valid  thermal  IR  radiomet- 
ric temperatures  from  viewing  positions  both  near 
the  sea  surface  and  from  satellite  platforms.  In  the 
latter  case,  it  is  found  that  the  effect  of  as  little  as  a 
0.01  change  in  emissivity  from  a  blackbody  as- 
sumption may  create  an  increase  of  as  much  as  1.0 
D  in  recovered  temperature  in  dry  atmospheres 
where  recovered  temperatures  are  radiometric 
temperatures  obtained  by  applying  the  Planck 
function  to  radiances  received  at  the  satellite.  As 
atmospheric  moisture  increases  to  around  5  g/sq 
cm,  variations  in  emissivity  of  the  same  order  have 
negligible  effect  on  recovered  sea  surface  tempera- 
tures. Laboratory  measurements  of  fresh  (tap)  and 
sea  water  samples  with  a  Barnes  8-14  micron  PRT- 
5  radiometer  show  distinctive  differences  in  the 
behavior  of  emissivity  with  changes  in  suspended 
sediment  concentrations  for  both  organic  and  inor- 
ganic materials.  Tap  water  emissivity  remains  es- 
sentially invariant  at  0.980  over  a  wide  range  of 
concentrations.   In  contrast,  however,  sea  water 
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emissivity  values  show  an  immediate  but  steady 
decrease  from  0.975  to  a  value  0.970,  with  increas- 
ing suspended  sediment  loading  up  to  around  100 
mg/L,  where  emissivity  levels  off  until  it  falls 
again  to  a  value  of  0.962  at  concentrations  of 
10,000  mg/L.  Consequently,  emissivity  variations 
should  not  be  neglected  in  making  thermal  meas- 
urements of  coastal  waters.  (Author's  abstract) 
W87-08105 


STRUCTURE    OF    A    TYPHOON    RAINBAND 
OBSERVED  BY  TWO  DOPPLER  RADARS, 

Meteorological  Research  Inst.,  Yatabe  (Japan). 
For  primary  bibliographic  entry  see  Field  2B. 
W87-08129 


EFFECT  OF  INORGANIC  PARTICULATES  ON 
rHE  ASV  SIGNALS  OF  CD,  PB  AND  CU, 

Newcastle  Univ.  (Australia).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-08131 


RIVER  WATER  QUALITY  MONITORING, 

Dklahoma    Univ.,    Norman.    Environmental    and 

jround  Water  Inst. 

For  primary  bibliographic  entry  see  Field  7A. 

IV87-08165 


FIELD  DATA  COLLECTION  AT  ABANDONED 
iVASTE  DISPOSAL  SITES:  PROBLEMS  IN 
i)ATA  GATHERING, 

ithura,  McLean,  VA. 
i.  J.  Mason. 

N:  Environment  and  Solid  Wastes:  Characteriza- 
ion,  Treatment,  and  Disposal.  Proceedings  of  the 
-ourth  Life  Sciences  Symposium,  Environment 
ind  Solid  Wastes,  Gatlinburg,  Tennessee,  October 
k8,  1981.  Butterworth  Publishers,  Boston,  Massa- 
:husetts.  1983.  p  359-367,  1  tab,  3  ref. 

Descriptors:  "Data  acquisition,  *Waste  disposal, 
Disposal  sites,  'Sampling,  "Love  Canal,  *New 
fork,  Safety,  Public  relations,  Legal  aspects. 

Abandoned  hazardous  waste  site  investigations 
iresent  a  challenge  to  the  environmental  scientists 
hat  few  researchers  encounter  in  the  course  of 
heir  careers.  An  abandoned  hazardous  waste  dis- 
>osal  site  can  occur  in  many  settings.  Some,  such 
s  the  farm  sites  in  southern  Missouri  where 
lioxin-contaminated  wastes  were  deposited  in  pits 
3cated  on  several  farms,  are  difficult  to  locate  and 
nay  go  unnoticed  for  years.  Others,  such  as  the 
Lin-Buc  landfill  in  Edison,  New  Jersey,  or  Love 
^anal  in  Niagara  Falls,  New  York,  are  in  urban 
reas  where  problems  are  often  noticed  shortly 
fter  they  surface.  General  awareness  of  the  prob- 
:ms  create  public  pressures  to  'do  something  fast,' 
rearing  a  situation  that  can  become  explosive  if 
ot  handled  properly  by  the  authorities.  The  role 
f  the  environmental  researcher  in  field  investiga- 
ions  at  abandoned  hazardous  waste  sites  is  pre- 
ented.  Problems  of  legal,  safety,  and  quality  assur- 
nce  aspects  are  discussed  from  the  perspective  of 
ne  of  the  major  environmental  studies  undertaken 
i  recent  years  -  the  Love  Canal  field  studies 
onducted  by  the  U.S.  Environmental  Protection 
Igency.  Sampling  -  purpose,  plan,  collection  and 
ransportation  as  well  as  the  importance  of  a  good 
ublic  relations  program  are  emphasized.  Insight 
ained  through  2  years  of  work  on  several  aban- 
oned  waste  sites  located  in  the  eastern  United 
tates  is  provided.  (See  also  W87-08166)  (Lantz- 
TT) 
V87-08 190 


RELIMINARY  DESIGN  FOR  A  SORBING 
RACER  TEST  IN  THE  CULEBRA  DOLOMITE 
T  THE  H-3  HYDROPAD  AT  THE  WASTE 
SOLATION  PILOT  PLANT  (WIPP)  SITE, 

NTERA  Technologies,  Inc.,  Austin,  TX. 
or  primary  bibliographic  entry  see  Field  5B. 
V87-08199 


RACTICAL  MANUAL  FOR  DETERMINING 
ETTLING  RATES  OF  OCEAN  DISPOSED 
EWAGE  SLUDGE, 


National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

For  primary  bibliographic  entry  see  Field  5E. 
W87-08227 


PROJECT  SKYWATER  1985-86  CRADP  DATA 
INVENTORY:  COLORADO  RIVER  AUGMEN- 
TATION DEMONSTRATION  PROJECT. 

Water  and  Power  Resources  Service,  Denver,  CO. 
Office  of  Atmospheric  Resources  Management. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-08235 


EVALUATION  OF  MICROEXTRACTION/CAP- 
ILLARY  COLUMN  GAS  CHROMOTOGRAPHY 
FOR  MONITORING  INDUSTRIAL  OUT- 
FALLS, 

Occidental   Chemical   Corp.,   Grand   Island,   NY. 

Research  Center. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-08272 


SATELLITE  OBSERVATIONS  OF  HURRI- 
CANE ELENA  (1985)  USING  THE  VAS  6.7- 
(MU)M  'WATER- VAPOR'  CHANNEL, 

Wisconsin  Univ. -Madison.  Space  Science  and  En- 
gineering Center. 
C.  S.  Velden. 

Bulletin  of  the  American  Meteorological  Society 
BAMIAT,  Vol.  68,  No.  3,  p  210-215,  March  1987. 
4  fig,  17  ref.  NOAA  Contract  NA-84-DGC-0155. 

Descriptors:  *Remote  sensing,  *Satellite  technolo- 
gy, "Hurricane  Elena,  "Water  vapor,  Computers, 
Hurricanes,  Storms,  Meteorology,  Weather, 
Troughs,  Gulf  of  Mexico. 

Satellite  imagery  from  the  VISSR  (Visible  Infrared 
Spin  Scan  Radiometer)  Atmospheric  Sounder 
(VAS)  6.7-micron  water-vapor  absorption  band  is 
normally  available  to  the  National  Hurricane 
Center  (NHC)  in  real  time  (half-hourly  intervals, 
16  hours  a  day)  through  a  remote  Man-computer 
Interactive  Data  Access  System  (McIDAS)  work- 
station located  in  the  forecast  center.  Synoptic 
features  that  are  not  readily  apparent  in  'visible' 
imagery  or  '11-micron-infrared'  imagery  are  often 
well  defined  in  the  VAS  'water-vapor'  imagery 
with  the  help  of  special  enhancement  software  that 
exists  on  McIDAS.  A  good  example  is  Hurricane 
Elena  (1985).  Its  erratic  path  in  the  Gulf  of  Mexico 
was  responsible  for  the  evacuation  of  nearly  a 
million  people  in  low-lying  coastal  areas  during  a 
three-day  period.  Imagery  from  the  VAS  6.7- 
micron  water-vapor  channel  clearly  shows  the 
interaction  of  a  midlatitude  trough  with  the  hurri- 
cane, and  supports  other  evidence  that  suggests 
this  was  responsible  for  altering  Elena's  course. 
(Author's  abstract) 
W87-08313 


EXAMPLE  OF  HURRICANE  TRACKING  AND 
FORECASTING  WITH  A  GLOBAL  ANALYSIS- 
FORECASTING  SYSTEM, 

European    Centre    for    Medium    Range    Weather 
Forecasts,  Reading  (England). 
W.  A.  Heckley,  M.  J.  Miller,  and  A.  K.  Betts. 
Bulletin  of  the  American  Meteorological  Society 
BAMIAT,  Vol.  68,  No.  3,  p  226-229,  March  1987. 
1  fig,  17  ref.  NSF  Grant  ATM-8403333. 

Descriptors:  "Model  studies,  "Remote  sensing, 
"Hurricane  tracking,  "Weather  forecasting, 
"Global  analysis,  "Hurricane  Elena,  Aircraft, 
Radar,  Clouds,  Convection,  Hurricanes,  Forecast- 
ing, Storms. 

The  tracking  of  Hurricane  Elena  by  the  ECMWF 
operational  analysis  system  is  compared  with  re- 
ported positions  from  reconnaissance  aircraft  and 
coastal  radar.  An  example  forecast  is  shown  for  the 
operational  model  and  also  for  an  experimental 
version  of  the  model.  A  strong  sensitivity  to  the 
parameterization  of  deep  cumulus  convection  is 
found.  (Author's  abstract) 
W87-08315 


WEIR  FLOWS, 
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Wisconsin  Univ.-Madison.  Dept.  of  Mathematics. 
For  primary  bibliographic  entry  see  Field  8B. 
W87-08318 


COMPUTER  BASED  CULTURING  SYSTEM 
FOR  MEASURING  THE  PHOTOSYNTHETIC 
RESPONSE  OF  PHYTOPLANKTON  TO  A 
FLUCTUATING  ENVIRONMENT, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Marine,  Earth  and  Atmospheric  Sciences. 
R.  L.  Miller. 

Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  106,  No.  1,  p  17-29,  March 
1987.  8  fig,  1  tab,  23  ref. 

Descriptors:  "Measuring  instruments,  "Culturing 
systems,  "Photosynthesis,  "Estuaries,  "Limnology, 
"Phytoplankton,  "Analytical  methods,  "Comput- 
ers, Automation,  Cultures,  Temperature,  Salinity, 
Model  studies,  Transport,  Data  acquisition,  Simu- 
lation. 

A  microcomputer-controlled  culturing  system  de- 
veloped to  simulate  temperature  and  salinity  fluc- 
tuations in  an  estuary  is  described.  The  system 
consists  of  a  microcomputer,  interfacing  hardware, 
a  continuous  culture  apparatus,  and  system  soft- 
ware. The  system  can  regulate  the  temperature  and 
salinity  of  a  continuous  phytoplankton  culture 
based  on  user-defined  models  of  the  physical  envi- 
ronment and  particle  transport  in  a  natural  envi- 
ronment. The  microcomputer  also  provides  effi- 
cient data  acquisition  and  data  storage.  The  system 
was  designed  to  facilitate  expansion  and  modifica- 
tion and  can  easily  be  adapted  to  accommodate 
various  studies  of  phytoplankton  production.  De- 
tails of  a  simulation  and  representative  data  are 
presented.  (Author's  abstract) 
W87-08319 


SOIL  WATER  SATURATION:  DIELECTRIC 
DETERMINATION, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Phys- 
ics. 

A.  Alharthi,  and  J.  Lange. 

Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  4,  p  591-595,  April  1987.  2  fig,  3  tab,  7  ref. 

Descriptors:  "Dielectric  measurements,  "Measur- 
ing instruments,  "Soil  water,  "Saturated  soils, 
Mathematical  equations,  Saturation,  Dielectric 
constant. 

Dielectric  measurements  of  moist  soils  are  used  to 
determine  water  saturations.  The  degree  of  satura- 
tion of  water  is  determined  using  a  mixing  law  for 
the  composite  structure  (soil,  water,  and  air)  which 
is  verified  experimentally.  For  the  lower  water 
saturation  range  (<60%),  a  particularly  simple 
form  for  the  relationship  between  fractional  water 
content  theta  and  measured  dielectric  constant  can 
be  formulated.  In  particular,  for  sandy  soils  at  23 
C,  the  fractional  water  content  is  given  by  theta  = 
square  root  (0.128  epsilon  sub  c)  -  0.204.  (Author's 
abstract) 
W87-08335 


SUBMICRON  SIZE  DISTRIBUTIONS  OF  IN- 
ORGANIC SUSPENDED  SOLIDS  IN  TURBID 
WATERS  BY  PHOTON  CORRELATION  SPEC- 
TROSCOPY, 

Agricultural     Research     Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
C.  L.  Gallegos,  and  R.  G.  Menzel. 
Water  Resources  Research  WRERAQ,  Vol.   23, 
No.  4,  p  596-602,  April  1987.  4  fig,  5  tab,  13  ref. 

Descriptors:  "Water  quality  data,  "Analytical 
methods,  "Measuring  instruments,  "Photon  corre- 
lation spectroscopy,  "Suspended  solids,  "Turbidi- 
ty, Particulate  matter,  Runoff,  Size  distribution, 
Sample  storage. 

Photon  correlation  spectroscopy  (PCS)  is  a  tech- 
nique for  determining  size  distributions  of  submi- 
cron  sized  particles.  A  particle  diffusion  coeffi- 
cient, which  is  dependent  on  particle  diameter,  is 
determined  from  measurements  of  the  autocorrela- 
tion function  of  the  intensity  fluctuations  of  light 
scattered   from  a  laser  beam   passing   through  a 
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suspension  of  particles.  We  demonstrate  the  appli- 
cability of  the  technique  to  particles  likely  to  be 
found  in  runoff  or  turbid  impoundments  using  soil 
fractions  prepared  to  have  a  known  size  distribu- 
tion. Mean  particle  diameters  of  all  soil  fractions 
determined  by  PCS  fell  within  the  expected  range. 
Particle-size  distributions  of  natural  water  samples 
were  reproducible  when  analyzed  within  minutes 
of  collection.  The  effects  of  sample  storage  and 
pretreatment  varied  between  water  bodies  and  thus 
can  be  a  source  of  uncertainty  in  the  results.  Parti- 
cles from  a  turbid  creek  carrying  storm  runoff 
began  to  coagulate  within  2.5-6  hours,  whereas 
particles  from  a  perennially  turbid  impoundment 
remained  stable  for  10  days.  Addition  of  sodium 
hexametaphosphate  improved  the  reproducibility 
of  the  particle-size  distribution  with  prolonged 
storage.  Applications  of  the  technique  include  de- 
termination of  coagulation  rates  and  critical  coagu- 
lation concentrations  of  electrolytes,  and  calcula- 
tion of  settling  velocity  distributions  of  submicron 
particles  in  turbid  natural  waters.  (Author's  ab- 
stract) 
W87-08336 

USING  GOES  THERMAL  INFRARED  DATA 
TO  MAP  FREEZE  ZONES  FOR  CITRUS  AND 
CONSEQUENCES  FOR  WATER  MANAGE- 
MENT, .  , 
Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 
Engineering. 

S.  F.  Shih,  and  E.  Y.  Chen. 

Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  4,  p  737-743,  April  1987.  5  fig,  21  ref.  NOAA 
Contract  NA80AA-D-00129. 

Descriptors:  *Frost,  *Frost  forecasting,  *Remote 
sensing,  *Satellite  technology,  *GOES,  'Freeze 
zones,  'Mapping,  *Citrus,  *Water  management, 
Frost  protection,  Florida,  Temperature  effects, 
Risk  assessment,  Drought  effects,  Drought,  Freez- 
ing, Weather. 

Geostationary  Operational  Environmental  Satellite 
(GOES)  thermal  infrared  data  were  used  to  study 
Florida  citrus  damage  from  four  major  freeze 
events  during  the  period  1963-1982  and  the  impact 
on  water  management.  The  1963  freeze  predated 
satellite  data,  but  extrapolations  were  made  using 
the  average  low  temperature  obtained  from  recent 
satellite  data.  The  results  showed  that  satellite  tem- 
perature patterns  closely  matched  the  citrus 
damage  patterns.  Consistent  patterns  of  lower  tem- 
perature for  the  west  coast  area  and  the  interior 
portion  of  central  Florida  were  found  and  were 
used  to  identify  high-risk  freeze  areas.  Severe 
citrus  damage  for  a  large  area  in  south  central 
Florida  north  and  west  of  Lake  Okeechobee  ap- 
pears to  be  attributable  to  the  drier  surface  result- 
ing from  severe  drought.  (Author's  abstract) 
W87-08352 


RESERVOIR  WATER  QUALITY  DATA  COL- 
LECTION, 

Army  Engineer  District,  Wilmington,  NC. 
C.  C.  Meshaw. 

IN:  Proceedings  of  a  Seminar  on  Attaining  Water 
Quality  Goals  through  Water  Management  Proce- 
dures, February  17-18,  1982,  Dallas  Texas,  p  40-48, 
1  fig,  1  tab,  8  ref. 

Descriptors:  *Water  quality,  'Data  collections, 
•Reservoirs,  Resource  management,  Reservoir  op- 
eration, Environmental  effects,  Aquatic  environ- 
ment, Water  sampling,  Lakes. 

A  program  for  the  collection  of  water  quality  data 
at  B.  Everett  Jordan  Lake  is  described.  The  pro- 
gram was  designed  to  produce  reliable  data  pri- 
marily through  the  use  of  standard  methods.  Sev- 
eral references  for  standard  methods  and  guidance 
manuals  for  data  collection  are  listed.  The  major 
water  quality  concerns  about  the  reservoir  were 
trace  metals  and  mercury  in  fish,  eutrophication, 
and  bacteria.  The  primary  objectives  of  the  data 
collection  program  were  to  define  first-year  im- 
poundment water  quality  conditions  for  future 
comparisons,  identify  water  quality  problems,  and 
assist  the  state  and  local  agencies  responsible  for 
watershed  pollution  control  in  evaluating  the  need 
for  impacts  of  control  measures.  The  need  for  high 


quality    data    collection    programs    to    increase 
chances  of  acceptance  and   use  by  agencies  in- 
volved, is  discussed.  (See  also  W87-08365)  (Halter- 
man-PTT) 
W87-08369 


DEVELOPING     DATA     FOR     RESIDENTIAL 
WATER  SAVINGS, 

Brown  and  Caldwell,  Walnut  Creek,  CA. 

For  primary   bibliographic  entry   see   Field    3D. 

W87-08453 


DEVELOPMENT  OF  HIGH-PERFORMANCE 
LIQUID  CHROMATOGRAPHIC  METHODS 
FOR  SEPARATION  AND  AUTOMATED  COL- 
LECTION OF  TETRACHLORODIBENZO-P- 
DIOXIN  ISOMERS, 

Wright   State   Univ.,   Dayton,   OH.   Brehm   Lab. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-08480 


EVALUATION  OF  XAD-2  RESIN  CARTRIDGE 
FOR       CONCENTRATION/ISOLATION       OF 
CHLORINATED    DIBENZO-P-DIOXINS    AND 
FURANS  FROM  DRINKING  WATER  AT  THE 
PARTS-PER-QUADRILLION  LEVEL, 
Health  and  Welfare  Canada,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  5A. 
W87 -08481 


COMPARISON  OF  A  NEW  RAPID  EXTRAC- 
TION GC/MS/MS  AND  THE  CONTRACT  LAB- 
ORATORY PROGRAM  GC/MS  METHODOLO- 
GIES FOR  THE  ANALYSIS  OF  2,3,7,8-TE- 
TRACHLORODIBENZO-P-DIOXIN, 
Satterthwaite  Associates,  Inc.,  West  Chester,  PA. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-08484 


APPROACHES  TO  THE  DETERMINATION 
OF  LIMIT  OF  DETECTION  IN  2,3,7,8-TCDD 
ANALYSES, 

Weston  (Roy  F.),  Inc.,  Kansas  City,  KS. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-08487 

X-RAY  PHOTOCONDUCTIVITY  MEASURE- 
MENTS OF  EXAFS  IN  LIQUIDS:  TECH- 
NIQUES AND  APPLICATIONS, 

Brookhaven  National  Lab.,  Upton,  NY.  Chemistry 

Dept. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-08494 


ship  between  the  weir  discharge  coefficient  C  sub 
d  and  the  parameter  H/W  (or  W/H)  is  determined 
using  the  momentum  principle.  The  present  experi- 
mental results  corroborate  the  proposed  relation- 
ship for  the  weir  discharge  coefficient  (Author** 
abstract) 
W87-08581 


ULTRATRACE  ANALYSIS  OF  MERCURY  AND 
METHYLMERCURY  (MM)  IN  RAIN  WATER 
USING  COLD  VAPOUR  ATOMIC  ABSORP- 
TION SPECTROMETRY, 

Kernforschungsanlage  Juelich  G.m.b.H.  (Germa- 
ny, F.R.).  Inst,  fuer  Angewandte  Physikalische 
Chemie. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-08599 
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SIMPLE  METHOD  FOR  GENERATING  DAILY 
RAINFALL  DATA, 

California  Univ.,  Davis.  Dept.  of  Agronomy  and 

Range  Science. 

For  primary  bibliographic  entry  see  Field  2B. 

W87-07608 


DETERMINATION     OF     THE     SPEED     OF 
MOVING  RAINFALL  PATTERNS, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2B. 

W87-07611 


SOLUTION  OF  CONTAMINANT  TRANSPORT 
EQUATIONS  USING  AN  ORTHOGONAL-UP- 
STREAM  FINITE  ELEMENT  SCHEME, 

Oak  Ridge  National  Lab.,  TN. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-07752 


COMPUTER  PROGRAM,  IN  FORTRAN  TV- 
PLUS,  FOR  ONE-DIMENSIONAL  HEAT  AND 
MOISTURE  MOVEMENT  IN  THE  GROUND 
WITH  AND  WITHOUT  ANY  ARTIFICIAL 
HEAT  SINKS  OR  SOURCES, 
Tampere  Univ.  of  Technology  (Finland).  Thermal 
Engineering  Lab. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-07753 


AUTOMATIC  MONITORING  OF  SURFACE 
WATER  QUALITY:  THE  WARNING  STATION 
OF  LE  MONT  VALERIEN  WATER  TREAT- 
MENT PLANT, 

Centre  de  Recherche  Lyonnaise  des  Eaux  -  Degre- 

mont,  Le  Pecq  (France). 

For  primary  bibliographic  entry  see  Field  5A. 

W87-08519 


FLOW  OVER  SHARP-CRESTED  PLATE 
WEIRS, 

Concordia    Univ.,     Loyola    Campus,     Montreal 
(Quebec).  Dept.  of  Engineering. 
A.  S.  Ramamurthy,  U.  S.  Tim,  and  M.  V.  J.  Rao. 
Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.   113,  No.  2,  p   163-172, 
May  1987.  7  fig,  1  tab,  15  ref,  append. 

Descriptors:  'Stream  gaging,  'Stream  gages, 
•Gaging,  'Discharge  coefficient,  'Weirs,  'Flows, 
'Hydrodynamics,  'Channels,  Pressure  distribution, 
Velocity,  Momentum. 

For  flow  past  a  two-dimensional  sharp-crested 
weir  located  at  the  end  of  a  horizontal  rectangular 
channel,  experimental  results  related  to  velocity 
and  pressure  distributions  in  the  region  of  the 
nappe  close  to  the  weir  crest  section  and  the 
pressure  distribution  on  the  weir  face  were  ob- 
tained. Based  on  experimental  results  and  simpli- 
fied theoretical  considerations,  a  general  relation- 


GRAVITY  MODELING  OF  THE  BRIMFIELD 
TOWNSHIP  BURIED  VALLEY  AND  ASSOCI- 
ATED AQUIFER,  PORTAGE  COUNTY,  OHIO, 

Kent  State  Univ.,  OH.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 

W87-07851 

TECHNIQUE  TO  EVALUATE  AQUIFER  CON- 
STANTS BY  PUMPING  TEST  DATA  OF  A 
CAVITY  WELL, 

Govind  Ballabh  Pant  Univ.   of  Agriculture  and 
Technology,  Pantnagar  (India).  Dept.  of  Irrigation 
and  Drainage  Engineering. 
For  primary  bibliographic  entry  see  Field  2F. 

W87-07855 

MICROCOMPUTER  PROGRAM  FOR  INTER- 
PRETING TIME-LAG  PERMEABILITY  TESTS, 

SRW  Associates,  Inc.,  Pittsburgh,  PA. 

D.  B.  Thompson. 

Ground  Water  GRWAAP,  Vol.  25,  No.  2,  p  212- 

218,   March-April   1987.   4  fig,   6  ref,   3  append. 

Descriptors:  'Computer  programs,  'Data  process- 
ing 'Data  interpretation,  'Groundwater  move- 
ment, 'Computers,  'Wells,  'Groundwater,  'Per- 
meability, Test  wells,  Water  level,  Water  level 
fluctuations,  Permeability  coefficient,  Estimating, 
Field  tests. 

Single-well  tests  based  on  the  rate  of  water-level 
recovery  after  raising  or  lowering  the  water  level 
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in  a  well  have  long  been  used  as  a  quick  and  simple 
method  of  obtaining  order-of-magnitude  estimates 
of  hydraulic  conductivity.  The  BASIC  program 
presented  allows  for  the  rapid  interpretation  of 
these  tests  for  most  field  situations.  (Author's  ab- 
stract) 
W87-07856 


PITFALLS  IN  INTERPRETATION  OF  SOIL 
DRAINAGE  FROM  SOIL  SURVEY  INFORMA- 
TION, 

Department    of    Agriculture,    Ottawa    (Ontario). 

Land  Resource  Research  Inst. 

For   primary   bibliographic   entry   see   Field   2G. 

W87-07907 


COMPUTER-ASSISTED  MAPPING  OF  IRRI- 
GATION WATER  REQUIREMENTS  FOR  VAN- 
COUVER ISLAND  BASED  ON  SOIL  AND  AG- 
RICULTURAL CAPABILITY  SURVEY  DATA, 

British  Columbia  Ministry  of  Environment,  Victo- 
ria. Water  Management  Branch. 
N.  K.  Nagpal,  M.  W.  Sondheim,  and  C.  H.  Wallis. 
Canadian  Journal  of  Soil  Science  CJSSAR,  Vol. 
66,  No.  3,  p  471-480,  August  1986.  1  fig,  5  tab,  10 
ref. 

Descriptors:  *Computers,  'Mapping,  'Irrigation 
requirements,  *Soil  surveys,  'Vancouver  Island, 
•Data  interpretation,  'Agronomy,  'Surveys,  Algo- 
rithms, Land  use,  Agriculture,  Cropland,  Irriga- 
tion, Engineering,  Agricultural  engineering,  Roots, 
Crop  production,  Risks,  Water  table,  Irrigable 
land. 

A  method  is  presented  for  computer-assisted  map- 
ping of  volumetric  irrigation  water  requirement  as 
applied  to  the  east  coast  of  Vancouver  Island, 
British  Columbia.  Soil  and  agricultural  capability 
maps  at  1:20,000  scale  were  digitized  and  the  cor- 
responding field  and  laboratory  data  were  stored  in 
a  computer  mapping  system.  An  algorithm  gener- 
ates the  volume  of  water  required  for  each  poly- 
gon by  multiplying  an  area  by  a  depth.  The  area  is 
the  number  of  arable  hectares  in  the  polygon.  The 
depth  is  calculated  as  a  weighted  average  of  the 
individual  irrigation  depths  for  the  arable  soils 
within  the  polygon,  where  arability  is  tied  to  the 
attributes  of  each  soil  as  compared  to  agricultural 
capability  criteria.  Using  a  water  requirement 
model,  the  irrigation  depth  for  a  given  soil  is 
defined  as  a  function  of  available  water  storage 
capacity,  estimated  to  an  assumed  rooting  depth 
for  various  crops,  or  to  a  root  restricting  layer; 
level  of  risk;  and  depth  to  the  water  table.  Poly- 
gons needing  water  are  displayed  on  the  resulting 
maps  with  a  label  depicting  the  required  volume. 
Tabular  summaries  are  provided  on  a  polygon  and 
mapsheet  basis.  (Author's  abstract) 
W87-07916 


ANALYSIS  OF  SPATIAL  INHOMOGENEITIES 
IN  CUMULUS  CLOUDS  USING  HIGH  SPA- 
TIAL RESOLUTION  LANDSAT  DATA, 

South  Dakota  School  of  Mines  and  Technology, 
Rapid  City.  Inst,  of  Atmospheric  Sciences. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-07930 


LOGNORMAL  FIT  TO  RAINDROP  SPECTRA 
FROM  FRONTAL  CONVECTTVE  CLOUDS  IN 
ISRAEL, 

Tel-Aviv  Univ.  (Israel).  Dept.  of  Geophysics  and 

Planetary  Sciences. 

For  primary  bibliographic  entry  see  Field  2B 

W87-07932 


SPATIAL  COHERENCE  OF  AFRICAN  RAIN- 
FALL ANOMALIES:  INTERHEMISPHERIC 
TELECONNECnONS, 

Clark  Univ.,  Worcester,  MA.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2B 
W87-07933 


APPLICATION  OF  PATTERN  RECOGNITION 
TO  THE  EVALUATION  OF  CONTAMINATION 
FROM  OIL  SHALE  RETORTING, 


Colorado  Univ.  at  Denver.  Center  for  Environ- 
mental Sciences. 

IN:  Environment  and  Solid  Wastes:  Characteriza- 
tion, Treatment,  and  Disposal.  Proceedings  of  the 
Fourth  Life  Sciences  Symposium,  Environment 
and  Solid  Wastes,  Gatlinburg,  Tennessee,  October 
4-8,  1981.  Butterworth  Publishers,  Boston,  Massa- 
chusetts. 1983.  p  369-381,  5  fig,  2  tab,  3  ref. 

Descriptors:  'Pattern  recognition,  'Data  interpre- 
tation, 'Oil  shale,  'Path  of  pollutants,  'Ground- 
water pollution,  Leaching,  Industrial  wastes,  Mon- 
itoring, Groundwater  quality. 

From  a  trace  element  point  of  view,  the  single 
most  important  characteristic  of  the  oil  shale  proc- 
ess is  the  large  amount  of  material  that  must  be 
processed.  To  obtain  a  million  barrels  of  oil  per 
day,  480  million  ton/yr  of  shale  must  be  processed. 
If  the  operation  uses  an  aboveground  retort,  the 
retorted  shale  will  be  disposed  of  on  the  surface;  if 
an  in  situ  operation  is  used,  it  will  be  underground. 
Thus,  rather  prodigious  amounts  of  trace  elements 
will  be  handled,  and  potential  contamination  of 
surface  and  subsurface  waters  may  occur  as  a 
result  of  leaching.  A  large  program  to  monitor 
water  quality  near  a  test  underground  retort  has 
produced  large  quantities  of  data.  An  interpretive 
analysis  of  these  data,  using  multidimensional  pat- 
tern recognition  techniques,  has  been  undertaken. 
This  chapter  describes  how  pattern  recognition 
techniques  may  be  used  to  assist  in  selecting  pa- 
rameters to  be  measured,  measurement  techniques, 
sampling  frequency,  location  of  sampling  sites,  and 
related  activities.  (See  also  W87-08166)  (Author's 
abstract) 
W87-08191 


GRAPHICAL     APPROACH     TO     PRINCIPAL 

COMPONENT  ANALYSIS:   UTILIZATION  IN 

HYDROBIOLOGY  (APPROCHE  GRAPHIQUE 

DE  L'ANALYSE  EN  COMPOSANTES  PRINCI- 

PALES  NORMEE:  UTILISATION  EN  HYDRO- 

BIOLOGIE), 

Lyon-1  Univ.,  Villeurbanne  (France). 

G.  Carrel,  D.  Barthelemy,  Y.  Auda,  and  D. 

Chessel. 

Acta  Oecologica,  Oecologia  Generalum,  Vol.  7, 

No.  2,  p  189-203,  1986.  6  fig,  2  tab,  20  ref,  append. 

Descriptors:  'Limnology,  'Principal  component 
analysis,  'Graphical  methods,  'Physicochemical 
properties,  Statistical  methods,  Rhone  River, 
Rivers. 

Principal  component  analysis  (biplot  graphs,  corre- 
lation circles  and  component  score  maps)  are  well 
suited  to  describe  and  interpret  the  physicochem- 
ical characteristics  of  fresh  waters.  This  article 
describes  the  use  of  canonical  factor-variable 
graphs  as  well  as  representations  of  data  superim- 
posed on  linear  models  as  new  methods  of  analysis. 
This  perspective  is  theoretically  supported  and  is 
presented  through  graphic  illustration,  including 
treatment  of  data  obtained  over  the  course  of  Feb 
'83  -  Feb  '84  at  a  point  on  the  Rhone,  70  km 
upriver  from  Lyon.  The  data  were  analyzed  for  1 5 
variables  representing  physiocochemical  proper- 
ties. (Airone-PTT) 
W87-08286 


BOUNDARY  ELEMENT  -  FINITE  ELEMENT 
PROCEDURE  FOR  POROUS  AND  FRAC- 
TURED MEDIA  FLOW, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 
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ESTIMATION  OF  THE  GENERALLZED  CO- 
VARIANCE  WHEN  IT  IS  A  LINEAR  COMBI- 
NATION OF  TWO  KNOWN  GENERALIZED 
COVARIANCES, 

Instituut    TNO    voor    Wiskunde,    Informatiever- 

werking  en  Statistiek,  Delft  (Netherlands).  Inst,  of 

Applied  Computer  Science. 

L.  G.  Barendregt. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  4,  p  583-590,  April  1987.  3  fig,  2  tab,  9  ref, 


append. 

Descriptors:  'Model  studies,  'Data  interpretation, 
•Estimating,  'Covariance,  'Kriging,  Maximum 
likelihood,  Mathematical  studies. 

In  order  to  be  able  to  perform  a  spatial  interpola- 
tion according  to  the  kriging  method,  one  must 
know  the  generalized  covariance  of  the  underlying 
intrinsic  random  field.  Recently,  P.  K.  Kitanidis 
(1983)  described  how  this  generalized  covariance 
can  be  estimated  by  making  use  of  the  maximum 
likelihood  method.  Here,  it  will  be  described  how 
this  estimation  can  be  simplified  if  the  model  for 
the  generalized  covariance  is  linear  with  two  pa- 
rameters. The  computations  are  based  on  a  particu- 
lar set  of  generalized  increments,  the  so-called 
principal  increments.  These  increments  can  also 
serve  as  a  starting  point  for  a  study  of  the  mathe- 
matical properties  of  the  maximum  likelihood  esti- 
mators. (Author's  abstract) 
W87-08334 


MAXIMUM  LIKELIHOOD  ESTIMATORS  FOR 
THE  MULTISITE  LAG-ONE  STREAMFLOW 
MODEL:  COMPLETE  AND  INCOMPLETE 
DATA  CASES, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-08341 


STUDY  OF  CELL  MODELS:  1.  A  MANIFOLD 
CELL  MODEL  FOR  DISTRIBUTED  SURFACE 
RUNOFF  SYSTEMS, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Civil  Engineering. 

G.  G.  S.  Pegram,  and  M.  H.  Diskin. 

Water  Resources  Research  WRERAQ,  Vol.   23, 

No.  4,  p  646-654,  April  1987.  8  fig,  1  tab,  11  ref,  2 

append. 

Descriptors:  'Rainfall-runoff  relationships, 
'Streamflow  forecasting,  'Runoff,  'Model  studies, 
'Cell  models,  'Catchments,  'Data  interpretation, 
Hydrographs,  Watersheds. 

As  a  means  of  examining  the  behavior  of  distribut- 
ed linear  models  of  catchments  (and  in  particular 
the  cell  model)  a  series  of  investigation  were  car- 
ried out  on  the  modeling  of  a  long,  narrow,  rectan- 
gular hypothetical  catchment.  Impulse  response 
functions  of  three  models  were  studied;  the  con- 
ventional cascade;  a  modified  cascade  which  can 
be  modeled  in  series  or  in  parallel;  and  a  new 
model  called  the  manifold  cell  model  which  is 
characterized  by  its  exclusively  parallel  nature. 
The  response  function  of  the  cascade  model  con- 
verges to  a  rectangular  pulse,  and  that  of  the 
modified  cascade  model  converges  to  a  modified 
pulse.  The  impulse  response  function  for  the  mani- 
fold cell  model  converges  to  a  family  of  shapes 
that  'look  like'  hydrographs,  i.e.,  that  are  intuitive- 
ly acceptable.  The  manifold  cell  model  approaches 
its  asymptotic  response  with  a  modest  number  of 
cell  divisions  of  the  same  order  as  the  typical 
discretization  along  the  longest  watercourse  of  a 
natural  watershed.  (See  also  W87-08343  and  W87- 
08344)  (Author's  abstract) 
W87-08342 


STUDY  OF  CELL  MODELS:  2.  THE  EFFECT 
OF  TIME  DELAY  ON  THE  LIMITING  FORMS 
OF  CASCADE  AND  MANIFOLD  CELL  MODEL 
RESPONSE  FUNCTIONS, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Civil  Engineering. 

G.  G.  S.  Pegram,  and  M.  H.  Diskin. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  4,  p  655-662,  April  1987.  4  fig,  1  tab,  9  ref. 

Descriptors:  'Rainfall-runoff  relationships, 
'Streamflow  forecasting,  'Model  studies,  'Cell 
models,  *Data  interpretation,  *Impulse  response 
function,  Time  delay,  Hydrology,  Runoff,  Over- 
land flow,  Equations. 

A  simplified  cell  model  was  used  to  investigate  the 
behavior  of  the  impulse  response  function  (IRF)  of 
cell  models  incorporating  time  delay  elements,  as 
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the  number  of  subdivisions  increases.  The  simpli- 
fied model  used  in  this  study  was  a  single  branch 
model  consisting  of  a  number  of  equal  cells  ar- 
ranged in  sequence.  Two  cell  models  were  studied, 
a  cascade  model  and  a  manifold  model.  In  this 
study  the  model  representing  each  cell  is  modified 
by  the  addition  of  a  delay  element  which  is  taken 
to  be  linearly  proportional  to  the  distance  of  its 
corresponding  cell  from  the  outlet.  The  limiting 
forms  of  the  IRFs  are  derived  for  the  two  models 
using  Laplace  transforms;  the  cascade  cell  model 
IRF  is  found  to  converge  to  a  rectangle  regardless 
of  the  values  of  its  parameters,  while  the  manifold 
cell  model  IRF  converges  to  a  family  of  curves 
whose  shapes  depend  quite  sensitively  on  the 
values  of  the  parameters  chosen.  The  expression 
derived  contains  the  exponential  integral  function, 
which  has  not  been  used  before  in  surface  hydrolo- 
gy. For  some  combinations  of  the  parameters,  the 
IRF  has  the  classical  (or  intuitively  expected) 
shape  consisting  of  a  steep  rise  and  mild  recession. 
For  other  values,  the  IRF  is  reminiscent  of  the 
kinematic  wave  solution  to  the  overland  flow 
equations,  and  some  comparisons  are  made.  The 
manifold  cell  model  is  found  to  hold  promise  as  a 
suitably  behaved  alternative  to  the  cascade  cell 
model  in  the  context  of  distributed  surface  runoff 
systems.  (See  also  W87-08342  and  W87-08344) 
(Author's  abstract) 
W87-08343 

STUDY  OF  CELL  MODELS:  3.  A  PILOT 
STUDY  ON  THE  CALIBRATION  OF  MANI- 
FOLD CELL  MODELS  IN  THE  TIME  DOMAIN 
AND  IN  THE  LAPLACE  DOMAIN, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Civil  Engineering. 

M.  H.  Diskin,  and  G.  G.  S.  Pegram. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  4,  p  663-673,  April  1987.  2  fig,  3  tab,  16  ref, 

append. 

Descriptors:  'Streamflow  forecasting,  •Rainfall- 
runoff  relationships,  *Data  interpretation,  'Model 
studies,  'Cell  models,  'Calibrations,  Hydrologic 
models,  Laplace  equation,  Equations. 

The  results  of  the  calibration  of  a  hydrologic 
system  model  depend,  among  other  factors,  on  the 
formulation  of  the  model  structure  and  the  proce- 
dure adopted  for  the  computations.  The  variation 
between  different  methods  is  relatively  small,  but  it 
is  possible  to  gain  some  side  benefits  by  using  one 
method  or  another.  The  paper  describes  the  results 
obtained  with  different  formulations  of  two  semi- 
distributed  cells  models,  a  cascade  model  previous- 
ly described  in  the  technical  literature,  and  a  new 
manifold  model.  Two  equivalent  formulations 
were  used  for  the  definition  of  the  models.  One 
was  based  on  the  use  of  convolution  integrals,  and 
the  second  was  based  on  a  discretely  coincident 
autoregressive  moving  average  formulation.  In  ad- 
dition, a  rarely  used  approach  based  on  Laplace 
transforms  is  also  described.  Results  obtained  by 
this  method  indicate  that  it  has  some  merits,  such 
as  robustness  and  convergence,  which  make  it  an 
attractive  calibration  technique.  (See  also  W87- 
08342  and  W87-08343)  (Author's  abstract) 
W87-08344 


APPLICATION  OF  NONLINEAR  FILTERING 
IN  THE  REAL  TIME  FORECASTING  OF 
RIVER  FLOWS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

C.  E.  Puente,  and  R.  L.  Bras. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  4,  p  675-682,  April  1987.  6  fig,  3  tab,  17  ref. 

DOC  Cooperative  agreement  NA  80AA-H-00D44. 

Descriptors:  *Streamflow  forecasting,  'Runoff, 
•River  flow,  'Data  interpretation,  'Flow  forecast- 
ing, 'Nonlinear  filters,  'Model  studies,  Stochastic 
process,  Case  studies,  Watersheds,  Prediction,  Al- 
gorithms. 

The  practical  use  of  nonlinear  filters  on  conceptual 
stochastic  watershed  models  is  Investigated.  Re- 
sults obtained  on  a  case  study  emphasize  the  im- 
portance of  the  assumed  noise  components  of  the 
watershed    model.    Depending    on    such    noises, 


runoff  predictions  could  range  from  excellent  to 
unacceptable.  The  simpler  of  the  nonlinear  filters 
considered,  the  extended  Kalman  filter,  was  found 
to  be,  when  effective,  as  good  as  other,  more 
complicated  filters.  Although  smoothing  algo- 
rithms lead  to  improvements,  their  computational 
burden  may  be  unacceptable.  (Author's  abstract) 
W87-08345 

SIMULATION  OF  CONTAMINANT  TRANS- 
PORT IN  THREE  DIMENSIONS:  1.  THE  AL- 
TERNATING DIRECTION  GALERKIN  TECH- 
NIQUE, „„     ._. 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
R.  D.  Burnett,  and  E.  O.  Frind. 
Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  4,  p  683-694,  April  1987.  9  fig,  5  tab,  27  ref. 
NSERC  (Canada)  Grant  A8368. 

Descriptors:  'Groundwater  movement,  'Path  of 
pollutants,  'Simulation,  'Data  interpretation,  'Ga- 
ferkin  technique,  Groundwater,  Algorithms,  Flow, 
Field  tests. 

The  alternating  direction  Galerkin  technique  for 
the  simulation  of  advective-dispersive  transport  in 
three  dimensions  is  developed.  The  technique  is 
designed  for  high  efficiency  in  handling  the  large 
and  detailed  grids  that  are  often  required  in  simula- 
tions of  natural  groundwater  systems.  It  is  compa- 
rable to  an  alternating  direction  finite  difference 
scheme,  except  for  two  advantages:  first,  the  capa- 
bility to  handle  certain  curvilinear  grids  that  may 
conform  to  either  a  flow  net  geometry  or  a  natural 
stratigraphy  and,  second,  the  option  to  enhance 
solution  accuracy  through  a  choice  between  a 
finite  difference  or  a  finite  element  representation 
of  the  time  derivative.  Criteria  for  controlling  nu- 
merical dispersion  and  accuracy  can  be  applied 
easily.  Three  options  for  the  time-stepping  algo- 
rithm are  developed  and  analyzed  for  stability,  and 
their  accuracy  is  investigated  for  simple  flow  sys- 
tems. The  technique  is  shown  to  be  far  more 
efficient  than  a  conventional  three-dimensional 
finite  element  model.  In  a  companion  paper,  an 
application  to  a  field-scale  contaminant  transport 
problem  is  described.  (See  also  W87-08347)  (Au- 
thor's abstract) 
W87-08346 


SIMULATION  OF  CONTAMINANT  TRANS- 
PORT IN  THREE  DIMENSIONS:  2.  DIMEN- 
SIONALITY EFFECTS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
R.  D.  Burnett,  and  E.  O.  Frind. 
Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  4,  p  695-705,  April  1987.  12  fig,  3  tab,  17  ref. 
NSERC  (Canada)  Grant  A8368. 

Descriptors:  'Path  of  pollutants,  'Simulation, 
•Data  interpretation,  'Groundwater  movement, 
•Galerkin  technique,  Field  tests,  Plumes,  Estimat- 
ing. 

The  alternating  direction  Galerkin  technique  de- 
veloped in  the  first  paper  of  this  series  is  applied  to 
the  simulation  of  field-scale  contaminant  transport 
scenarios  in  two  and  three  dimensions,  and  dimen- 
sionality effects  are  examined.  In  the  case  of  verti- 
cal-plane simulation,  the  dimensionality  effect, 
which  becomes  noticeable  at  a  transverse  dispersi- 
vity  of  only  1  cm,  can  result  in  significant  overesti- 
mation  of  plume  length.  In  the  case  of  vertically 
averaged  horizontal  plane  simulation,  the  apparent 
length  of  a  plume  defined  in  terms  of  vertical 
averages  will  be  much  less  than  that  of  the  equiva- 
lent plume  defined  In  terms  of  peak  concentrations. 
Only  the  three-dimensional  simulation  is  capable  of 
producing  the  actual  concentration  values  that 
drive  local  processes  such  as  chemical  reactions. 
The  cost  of  the  three-dimensional  simulations, 
while  substantially  greater  than  that  of  the  two- 
dimensional  simulations,  is  shown  to  be  reasonable. 
(See  also  W87-08346)  (Author's  abstract) 
W87-08347 


FITTING  JOHNSON  S  SUB  B  CURVE  BY  THE 
METHOD  OF  MAXIMUM  LIKELIHOOD  TO 
ANNUAL  MAXIMUM  DAILY  RAINFALLS, 
Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 


neering. 

N.  T.  Rottegoda. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  4,  p  728-732,  April  1987.  3  fig,  2  tab,  23  ref. 

Descriptors:  'Rainfall  forecasting,  'Rainfall,  'Data 
interpretation,  'Maximum  likelihood,  'Estimating, 
Distribution,  Kurtosis,  Precipitation,  Weather,  Sta- 
tistics. 

A  new  method  of  fitting  the  Johnson  S  sub  B 
distribution  using  maximum  likelihood  (ML)  pro- 
cedures is  described.  Commencing  with  assumed 
values  for  the  location  and  scale  parameters,  esti- 
mates of  all  four  parameters  are  found  iteratively. 
This  does  not  have  the  disadvantages  of  the 
method  of  moments  for  which  estimates  of  the 
higher  moments  are  required  and  the  ambiguities 
of  the  method  of  percentiles  in  which  estimates  of 
parameters  depend  on  the  choice  of  percentiles. 
Application  is  made  to  sequences  of  annual  maxi- 
mum daily  rainfalls  in  which  the  kurtosis  is  low 
when  compared  with  that  corresponding  to  the 
theoretical  lognormal  distribution  for  the  observed 
skewness.  In  some  cases  the  ML  procedure  is  not 
feasible.  Problems  encountered  with  ML  estima- 
tion and  inadequacies  arising  from  short  samples 
on  the  choice  of  distribution  are  discussed.  (Au- 
thor's abstract) 
W87-08350 


WATER  QUALITY  DATA  MANAGEMENT, 

Army  Engineer  District,  Nashville,  TN. 
J.  K.  Brown. 

IN:  Proceedings  of  a  Seminar  on  Attaining  Water 
Quality  Goals  through  Water  Management  Proce- 
dures, February  17-18,  1982,  Dallas,  Texas,  p  54- 
57. 

Descriptors:  'Water  management,  'Water  quality 
control,  Water  quality,  Water  sampling,  Data  man- 
agement, Water  resources  development,  Water 
use,  Resources  development. 

A  computerized  storage  and  retrieval  system  for 
managing  water  quality  data  is  presented.  The 
primary  elements  of  the  system  include  assembling 
field  and  lab  data  in  machine-readable  form,  assem- 
bling supporting  data,  entering  data  onto  computer 
and  converting  it  to  proper  format,  checking  all 
information  entered  and  correcting  errors,  calcu- 
lating values  from  observed  data,  developing  and 
maintaining  programs  and  files,  maintaining  logs 
showing  available  data,  and  exchanging  data  with 
other  investigators.  The  system  described  is  cur- 
rently being  used  to  successfully  manage  grab  sam- 
ples and  continuous  record  data  in  the  AURAS 
system.  Each  value  or  concentration  stored  in 
AURAS  required  information  on  the  STORET 
parameter  code  (5  digit);  station  identification  (9 
digit)-  date  by  year,  month  and  day  (6  digit);  time 
(4  digit)  and  depth  (3  digit).  (See  also  W87-08365) 
(Halterman-PTT) 
W87-08371 

WATER  QUALITY  DATA  INTERPRETATION, 

Army  Engineer  District,  Rock  Island,  IL. 
C.  A.  Beckett.  . 

IN:  Proceedings  of  a  Seminar  on  Attaining  Water 
Quality  Goals  through  water  Management  Proce- 
dures, February  17-18,  1982,  Dallas,  Texas,  p  58- 
71,  8  fig,  10  ref. 

Descriptors:  'Water  quality  control,  'Water  re- 
sources management,  Water  resources  develop- 
ment, Water  quality,  Resources  development,  Data 
management,  Data  interpretation,  Data  processing. 

The  various  steps  leading  to  successful  data  inter- 
pretation in  water  quality  studies  are  reviewed,  and 
some  interpretative  techniques  are  offered.  The 
major  topics  discussed  include  the  need  for  famili- 
arity witn  the  study  area,  the  importance  of  ascer- 
taining precision  and  accuracy  of  the  data  set, 
evaluation  of  the  appropriateness  of  the  data  to 
answer  proposed  questions,  Bnd  the  use  of  various 
statistical  techniques.  The  importance  of  the  data 
interpretation  step  in  water  quality  investigations  it 
stressed.  This  step  is  dependent  upon  a  thorough 
knowledge  of  the  entire  collection-analysis  system 
as  well  as  the  use  of  proper  Interpretative  tech- 
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ues  Several  factors  affecting  data  interpretation 
discussed,  and  some  interpretive  techniques  are 
nonstrated.  (See  also  W87-08365)  (Halterman- 
T) 
17-08372 


PLICATION  OF  DATABASE  MANAGE- 
JNT  TECHNIQUES  TO  RESERVOIR 
ITER  QUALITY  STUDIES, 

my  Engineer  Waterways  Experiment  Station, 

:ksburg,  MS.  Environmental  Lab. 

0.  E.  Saul. 

:  Proceedings  of  a  Seminar  on  Attaining  Water 

ality  Goals  through  Water  Management  Proce- 

•es,  February  17-18,  1982,  Dallas,  Texas,  p  83- 

2  fig,  6  ref. 

scriptors:  'Data  management,  'Data  collection, 
ata  interpretation,  Data  processing,  Water  re- 
irces  development,  Water  management,  Re- 
irces  management.  Water  quality  control,  Water 
Jity,  Resources  development. 

e  general  theory  of  database  management  sys- 
is,  the  Statistical  Analysis  System,  and  an  appli- 
ion  to  a  reservoir  water  quality  sampling  pro- 
m  are  presented.  The  magnitude  and  diversity 
data  collected  during  water  quality  sampling 
igrams  often  preclude  the  use  of  manual  meth- 
\  of  storage  and  analysis.  Therefore,  a  critical 
ise  in  the  planning  and  operation  of  such  pro- 
ms is  the  establishment  of  a  comprehensive 
abase  management  system,  the  objective  of 
ich  is  to  establish  a  protocol  that  encompasses 
a  acquisition,  maintenance,  and  utilization, 
ile  providing  data  consistency,  validation,  stor- 
\  and  analysis.  The  Statistical  Analysis  System 
s  selected  as  the  operational  component  of  a 
abase  management  system  applied  to  a  reservoir 
sarch  program  because  of  its  data  management 
•abilities,  numerous  statistical  procedures,  and 
e  of  use.  (See  also  W87-08365)  (Author's  ab- 
ict) 
17-08374 


fE    AND    TWO     DIMENSIONAL     WATER 
IALITY  MODELING, 

my  Engineer  Waterways  Experiment  Station, 

:ksburg,  MS.  Environmental  Lab. 

r  primary   bibliographic   entry   see   Field   5G. 

17-08375 


STRICT  CONSIDERATIONS  IN  MATH 
DDELING, 

rps  of  Engineers,  Huntington,  WV.  Huntington 

strict. 

W.  Punnett. 

:  Proceedings  of  a  Seminar  on  Attaining  Water 

ality  Goals  through  Water  Management  Proce- 

res,  February  17-18,  1982,  Dallas,  Texas,  p  114- 

scriptors:  'Model  studies,  'Mathematical 
dels,  'Water  resources  development,  Water 
nagement,  Water  quality  control,  Water  quality, 
sources  development,  Environmental  effects. 

idance  for  proper  selection  of  math  models  for 
)lication  at  the  Corps  of  Engineers  District  level 
provided.  Considerations  necessary  to  properly 
ect  models  for  specific  projects  include  knowing 
•del  limitations,  help  availability,  system  avail- 
lity,  and  data  availability.  The  relative  times 
luired  to  perform  various  aspects  of  modeling 
I  discussed;  data  collection  and  preparation  re- 
ire»  70%,  debugging  requires  20%,  and  calibra- 
n  requires  10%  of  the  modeling  effort.  Re- 
urses  available  to  the  modeler,  if  special  needs 
se  after  the  model  is  developed,  include:  model 
aversion,  source  modification,  and  personal 
idification.  (See  also  W87-08365)  (Halterman- 
T) 
87-08377 


^NAGEMENT     INFORMATION     SYSTEMS 
)R  WATER  RESOURCES, 

>rth  Carolina  State  Univ.  at  Raleigh. 

ir  primary  bibliographic  entry  see  Field  10D. 

87-08453 


MATHEMATICAL  AND  STATISTICAL  METH- 
ODS IN  MODELING  THE  SEVESO  DIOXIN 
EPISODE, 

Pavia  Univ.  (Italy).  Dept.  of  Nuclear  Theoretical 

Physics. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08489 


STUDIES  ON  THE  BACILLUS-POPULATION 
OF  THE  NW  LITTORAL  ZONE  OF  THE  LAKE 
BALATON  (HUNGARY), 

Eoetvoes    Lorand    Univ.,    Budapest    (Hungary). 

Dept.  of  Microbiology. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-08511 


FUNCTIONAL  BOX-COUNTING  AND  MULTI- 
PLE ELLIPTICAL  DIMENSIONS  IN  RAIN, 

Meteorologie  Nationale,  Paris  (France). 
For  primary  bibliographic  entry  see  Field  2B. 
W87-08539 


STOCHASTIC  ANALYSIS  OF  DEPENDABLE 
HYDROPOWER  CAPACITY, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 

J.  W.  Labadie,  D.  G.  Fontane,  G.  Q.  Tabios,  and 
N.  F.  Chou. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  113,  No.  3,  p  422- 
437,  May  1987.  14  fig,  1  tab,  12  ref.  Western  Area 
Power  Administration  Contract  DE-AC65- 
84WP58207. 

Descriptors:  'Data  interpretation,  'Indexed  se- 
quential modeling,  'Model  studies,  'Hydropower 
capacity,  Probabilistic  process,  Reservoirs,  Simula- 
tion, Comparison  studies. 

Indexed  sequential  modeling  (ISM)  has  been  pro- 
posed by  the  Western  Area  Power  Administration 
as  an  alternative  approach  to  developing  firm  mar- 
ketable capacity,  i.e.,  project-dependable  hydro- 
power  capacity  (PDC),  in  contrast  with  the  usual 
approach  of  basing  PDC  on  the  most  adverse 
period  of  record.  ISM  allows  a  probabilistic  analy- 
sis of  hydropower  capacity  by  extracting  a  series 
of  overlapping  short-term  (say,  10  year)  inflow 
sequenced  directly  from  the  historical  record, 
which  includes  the  most  adverse  period,  and  then 
simulating  reservoir  operations  over  this  interval 
for  each  sequence.  As  a  means  of  evaluating  ISM, 
the  New  Melones  Reservoir  system  in  the  federal 
Central  Valley  Project  of  California  was  selected 
as  a  case  study  for  comparing  hydropower  output 
generated  from  ISM  input  with  use  of  a  multivar- 
iate stochastic  inflow  generation  model.  A  compar- 
ison of  monthly  power  and  energy  output  at  95% 
confidence  limits,  10%  risk  level,  and  most  ad- 
verse, showed  reasonably  good  correspondence 
between  the  two  methods,  except  for  a  few  months 
of  energy  production  in  the  final  year  of  simula- 
tion. (Author's  abstract) 
W87-08598 


8.  ENGINEERING  WORKS 


SUSCEPTIBILITY  OF  BROOK  TROUT  (SAL- 
VELINUS  FONTINALIS)  FRY  TO  A  LIQUID 
FORMULATION  OF  BACILLUS  THURIN- 
GIENSIS  SEROVAR.  ISRAELENSIS  (TEKNAR 
(R))  USED  FOR  BLACKFLY  CONTROL, 
Quebec  Univ.,  Trois-Rivieres.  Groupe  de  Recher- 
che sur  les  Insectes. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-07888 


8A.  Structures 


ROLLER    COMPACTED    CONCRETE    DAMS 
WORLDWIDE, 

Portland  Cement  Association,  Denver,  CO. 

K.  D.  Hansen. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Handbook,  p  27-31,  1987.  3  Ub,  18  ref. 


Descriptors:  'Concrete  dams,  'Roller  compacted 
concrete,  'Construction  methods,  Dams,  Wilson 
Creek  dam,  Shimajigawa  dam,  Gravity  dams,  Con- 
cretes. 

Roller  compacted  concrete  (r.c.c.)  dams  are  gain- 
ing wide  acceptance  throughout  the  world.  Since 
the  completion  of  Shimajigawa  dam  in  Japan  and 
Willow  Creek  dam  in  the  USA  in  1982,  13  dams, 
more  than  15  m(50  ft)  high,  have  now  been  com- 
pleted using  this  new  construction  method  to 
produce  a  concrete  gravity  dam.  Seven  of  these 
were  completed  in  1986.  Eight  additional  r.c.c. 
dams  are  under  construction  or  contract.  Table  I 
gives  the  main  data  for  these  structures.  At  least  10 
more  r.c.c.  dams  are  now  at  the  final  design.  (Au- 
thor's abstract) 
W87-07623 


INDUSTRIAL  DESIGNS  OF  LOWHEAD 
ARCH  AND  MULTIPLE-ARCH  DAMS  ON  A 
WEAK  FOUNDATION, 

N.  P.  Rozanov,  G.  M.  Kaganov,  I.  M. 
Evdokimova,  and  V.  B.  Adesman. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  8,  p  457-461,  August  1986.  3  fig,  1  tab,  5  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  8,  p  15-18,  August  1986. 

Descriptors:  'Arch  dams,  'Dam  design,  'Dam 
construction,  Earth  dams,  Cost  analysis,  Founda- 
tion failure,  Model  studies. 

This  study  proposes  designs  of  arch  and  multiple 
arch  dams  on  weak  foundations  for  narrow  (up  to 
30-40  m)  and  wide  (more  than  30-40  m)  sites.  The 
arch  dam  allows  using  light,  compact  designs  of 
outlets  of  the  flume,  siphon,  and  other  types,  the 
cost  of  which  is  substantially  less  than  the  cost  of 
the  outlet  works  for  earth  dams.  Arch  dams  can 
also  be  constructed  in  a  very  short  time  (2-3 
months),  rendering  construction  possible  in  a  low- 
flow  period  and  minimizing  diversion  require- 
ments. Two-  and  three-  dimensional  models  indi- 
cate than  when  the  bearing  capacity  of  the  dams  is 
brought  to  the  failure  point,  it  is  the  failure  of  the 
dam  itself,  and  not  the  weak  foundation,  which 
occurs.  (McFarlane-PTT) 
W87-07835 


SCIENTIFIC  AND  TECHNICAL  PROGRESS  IN 
THE  DESIGN  AND  CONSTRUCTION  OF 
EARTH  DAMS, 

For  primary  bibliographic  entry  see  Field  8D. 
W87-07836 


VIBRATION  TECHNIQUES  IN  THE  CON- 
STRUCTION OF  LARGE  DAMS, 

O.  A.  Savinov. 

Hydrotechical  Construction  HYCOAR,  Vol.  20, 
No.  8,  p  468-472,  August  1986.  10  ref.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  8,  p 
23-27,  August  1986. 

Descriptors:  'Vibrations,  'Construction  methods, 
'Construction  materials,  'Construction  equipment, 
Concrete  construction,  Concrete  dams,  Concrete 
technology. 

Vibration  techniques  provide  an  increase  in  labor 
productivity,  a  decrease  in  material  expenditures, 
and  radical  changes  in  the  basic  principles  of  con- 
struction. Vibration  techniques  permit  the  follow- 
ing: (1)  deep  compaction  of  fluid  and  stiff  (liquify- 
ing) concrete  mixes;  (2)  deep  hydraulic  vibrocom- 
paction  of  noncohesive  saturated  soils  in  natural 
foundations  of  hydraulic  structures  and  in  hydrau- 
lic fill;  (3)  surface  compaction  both  of  noncohesive 
and  cohesive  soils  during  their  placement  in  the 
shoulders  and  cores  of  earth  dams;  (4)  surface 
layer-by-layer  compaction  of  especially  stiff  (nonli- 
quifying)  concrete  mixes,  soil  concretes,  and  as- 
phaltic  concretes;  (5)  molding  of  concrete  and 
reinforced  concrete  precast  elements  and  uniform 
fragments  of  mass  structures;  and  (6)  performance 
of  difficult  and  labor-intensive  technological  oper- 
ations related  to  the  construction  of  large  dams. 
(McFarlane-PTT) 
W87-07837 
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Field  8— ENGINEERING  WORKS 


Group  8A — Structures 

USE  OF  INTENSIVE  IMPACT  COMPACTION 
OF  SOILS  IN  THE  CONSTRUCTION  OF  DAMS 
AND  EMBANKMENTS, 

For   primary   bibliographic   entry   see   Field    8D. 

W87-07838 


ANDEKALELA  WATER  INTAKE  CHARAC- 
TERISTICS FOR  EXCLUDING  SEDIMENTS 
(CARACTERISTIQUES  DE  LA  PRISE  D'EAU  A 
ANDEKALELA  POUR  L'EXCLUSION  DES 
SEDIMENTS), 

La  Salle  Ltd.  (Quebec).  Lab.  d'Hydraulique. 
F.  E.  Parkinson,  J.  L.  Gordon,  and  B. 
Rakotondrafara. 

La  Houille  Blanche,  No.  6,  p  441-449,  1986.  15  fig, 
1  ref. 

Descriptors:  *Sediment  transport,  "Hydroelectric 
power  production,  *Bed  load,  "Intakes,  "Sedi- 
ments, "Model  studies,  Performance  evaluation, 
Diversion  dams,  Madagascar. 

The  Andekaleka  hydroelectric  project  on  the  Vo- 
hitra  River  in  Madagascar  (head:  214  m,  56  MW) 
began  operation  in  1982.  The  works  include  an 
intake  designed  to  exclude  bedload  from  entering 
the  water  passages.  Topographic  restrictions  at  the 
site  required  a  design  with  only  a  nominal  increase 
in  headwater  level,  and  did  not  permit  the  use  of 
normal  sediment  settling  basins.  Scale  hydraulic 
model  studies  suggested  modifications  to  the  pre- 
liminary design,  which  were  developed  around  a 
collecting-tube  intake  integrated  into  the  overflow 
spillway  structure.  A  submerged  concrete  wall  di- 
vides the  head-pond  into  two  parts,  and  diverts  the 
bedload  toward  two  large  spillway  sector  gates  for 
clearing  during  flood  flows.  Field  inspections  after 
two  years'  operation  confirmed  the  model  fore- 
casts in  terms  of  water  flow  and  sediment  trans- 
port. (Author's  abstract) 
W87-08279 


UPDATE  ON  DREDGING  ACTIVITIES  IN  THE 
PACIFIC  NORTHWEST, 

Army  Engineer  Div.  North  Pacific,  Portland,  OR. 
For  primary  bibliographic  entry  see  Field  6G. 
W87-08381 


WATER      QUALITY      MANAGEMENT      AT 
HARRY  S.  TRUMAN  DAM  AND  RESERVOIR, 

Corps  of  Engineers,  Kansas  City,  MO.  Kansas  City 

District. 

For   primary  bibliographic   entry   see   Field   5G. 

W87-08390 


NONLINEAR    HYDRODYNAMIC    PRESSURE 
ON  RIGID  DAM  MOTION, 

Pittsburgh  Univ.,  PA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  8B. 

W87-0854O 


GROUT  CURTAIN  IN  THE  FOUNDATION  OF 
THE  NUREK  DAM  AND  EVALUATION  OF  ITS 
EFFECTIVENESS, 

I.  S.  Ronzhin,  L.  E.  Kanygin,  V.  N.  Chernenko,  P. 
P.  Listrovoi,  and  F.  G.  Kim. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  9,  p  539-542,  September  1986.  3  fig,  2  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  9,  p  18-21,  September  1986. 

Descriptors:  "Dams,  "Hydraulic  structures, 
"Grouting,  "Grout  curtains,  "Nurek  Dam,  "Dam 
foundation,  "USSR,  Evaluation,  Seepage,  Seepage 
control,  Design  criteria,  Mathematical  equations. 

General  problems  of  seepage  in  the  body  of  the 
Nurek  Dam  have  been  recorded  since  the  begin- 
ning of  the  construction  of  the  dam  in  1971.  The 
effectiveness  of  the  grout  curtain,  which  is  the 
main  cutoff  element  in  the  foundation  of  the  dam, 
were  analyzed.  The  design  of  the  grout  curtain 
was  reviewed  and  its  current  condition  was  stud- 
ied. It  was  concluded  that  the  grout  curtain  con- 
structed in  the  foundation  rocks  of  the  dam  to  a 
depth  of  as  much  as  140  meters  achieved  the 
design  density  over  the  entire  front.  The  results  of 
on-site   observation   of  the   work   of  the   curtain 


indicated  no  degradation  with  time.  The  high 
values  of  reduction  of  the  seepage  head  on  the 
stretch  before  the  curtain  in  the  foundation  of  the 
central  part  of  the  dam  support  the  suggestion  that 
the  number  of  rows  and  the  spacing  between  holes 
be  reduced  when  constructing  grout  curtains  under 
analogous  engineering-geological  conditions. 
(Wood-PTT) 
W87-08573 


CHARACTERISTICS  OF  TEMPORARY 
STREAMFLOW  DIVERSION  AND  DAMMING 
RIVER  CHANNELS  UNDER  MOUNTAIN 
CONDITIONS, 

For  primary  bibliographic  entry  see  Field  2E. 
W87-08574 


ON-SITE  OBSERVATIONS  OF  THE  KASSEB 
ARCH  DAM, 

I.  F.  Blinov,  and  E.  M.  Mirzak. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  9,  p  552-558,  September  1986.  5  fig,  3  tab. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  9,  p  36-41,  September  1986. 

Descriptors:  "Arch  dams,  "Dasseb  arch  dam, 
"Data  interpretation,  "Dams,  Dam  design,  Dam 
foundations,  Dam  stability,  Tunisia,  Monitoring, 
Data  collections,  Concrete  testing,  Compressibil- 
ity. 

The  Kasseb  arch  dam  was  constructed  in  Tunisia 
on  the  Kasseb  River-Medjerda  River  according  to 
the  design  of  the  All-Union  Planning,  Surveying, 
and  Scientific-Research  Institute  during  1967-1969. 
Descriptions  are  provided  of  the  local  geology, 
local  precipitation,  and  of  the  dam  itself.  The  mon- 
itoring equipment  installed  in  the  dam  checked  the 
safe  operation  of  the  structure  and  collected  data 
on.  the  degree  of  correspondence  of  the  state  of  the 
dam  to  the  design  assumptions.  During  the  oper- 
ation period  from  1969  to  1984,  86%  of  the  total 
number  of  embedded  sensors  operated  satisfactori- 
ly. Of  the  piezometric  apparatus,  50%  of  the  piezo- 
meters in  the  left-bank  and  75%  of  the  ones  in  the 
right-bank  operated  satisfactorily.  An  analysis  of 
the  long-term  observations  showed  that  the  tem- 
perature regime  of  the  dam  concrete  can  be  consid- 
ered quasi-steady,  that  under  full  hydrostatic  load 
the  joints  of  the  arch  part  of  the  dam  are  com- 
pressed, that  the  maximum  value  of  displacements 
of  the  crest  of  the  crown  section  coincided  satisfac- 
torily with  the  calculations,  that  under  the  full 
head  the  dam  concrete  was  compressed,  and  that 
the  seepage  regime  in  the  dam  foundation  and  bank 
abutments  has  a  steady  character.  (Wood-PTT) 
W87-08576 


8B.  Hydraulics 


METHODS  FOR  DETERMINING  THE  ME- 
CHANICAL INTEGRITY  OF  CLASS  II  INJEC- 
TION WELLS, 

Robert  S.  Kerr  Environmental  Research  Lab., 
Ada,  OK.  Ground  Water  Research  Branch. 
D.  M.  Nielsen,  and  L.  Aller. 
Available  from  the  National  Water  Well  Associa- 
tion, 500  W.  Wilson  Bridge  Road,  Worthington, 
Ohio.  43085.  Report  No.  EPA-600/2-84-121,  July 
1984.  262  p,  99  fig,  21  tab,  100  ref,  2  append.  EPA 
Cooperative  Agreement  CR-809353. 

Descriptors:  "Underground  waste  disposal, 
"Dakota  Aquifer,  "Injection  wells,  "Performance 
evaluation,  "Mechanical  failure,  Hydrocarbons, 
Monitoring,  Hydraulic  structures,  Boreholes,  Ra- 
dioactivity. 

The  Underground  Injection  Control  program  reg- 
ulations, administered  by  the  U.S.  Environmental 
Protection  Agency,  require  injection  well  opera- 
tors to  test  the  mechanical  integrity  of  injection 
wells,  including  those  wells  that  inject  fluids:  (1) 
brought  to  the  surface  during  oil  and  gas  produc- 
tion; (2)  for  enhanced  recovery  of  oil  and  gas;  and 
(3)  for  storage  of  hydrocarbons  in  the  subsurface 
(Class  II  wells).  Testing  is  required  to  satisfy  the 
regulatory  requirement  that  there  is  no  significant 
leak  in  the  casing,  tubing  or  packer,  and  that  there 


is  no  significant  fluid  movement  through  vertical 
channels  adjacent  to  the  injection  well  There  area 
number  of  methods  available  to  injection  well  op- 
erators for  mechanical  integrity  testing  I 
elude  monitoring  of  annulus  pressure,  pressure  test- 
ing,  temperature  logging,  noise  logging,  pi] 
ysis  surveys,  electromagnetic  thickness  surveys, 
caliper  logging,  borehole  television,  borehole  tele- 
viewer, flowmeter  surveys,  radioactive  trai 
veys  and  cement  bond  logging.  Only  temperature 
logging,  noise  logging  and  radioactive  tracer  sur- 
veys can  be  utilized  to  provide  relatively  definitive 
information  regarding  the  presence  or  absence  of 
fluid  movement  behind  casing:  cement  bond  logs 
provide  information  from  which  fluid  movement 
may  be  inferred.  With  the  exception  of  cement 
bond  logging,  all  of  the  testing  methods  can  be 
used  to  lcoate  leaks  in  casing.  This  document  de- 
scribes each  of  the  methods  that  can  be  used  in 
mechanical  integrity  testing  in  detail,  including  the 
principles,  equipment,  procedures,  interpretation, 
cost,  advantages  and  disadvantages  and  examples 
of  each  technique.  Other  methods  which  may  also 
have  application  in  mechanical  integrity  testing, 
but  which  require  additional  field  testing  to  estab- 
lish their  effectiveness,  are  also  described.  Many  of 
the  described  mechanical  integrity  tests  are  not 
adaptable  to  the  testing  of  hydrocarbon  storage 
well  systems.  During  the  last  few  years,  rapid 
development  of  specialized  testing  procedures  has 
changed  the  state  of  the  art  considerably.  There- 
fore, a  discussion  of  storage  well  testing  methods  is 
not  included  in  this  document.  (Author's  abstract) 
W87-07783 


HIGH-ENERGY  NEARSHORE  PROCESSES, 

Oregon  State  Univ.,  Corvallis. 

For  primary  bibliographic  entry  see  Field  2J. 
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DEVELOPMENT  OF  MATHEMATICAL 
METHODS  OF  INVESTIGATING  TRAN- 
SIENTS IN  SURGE  TANKS  OF  HYDROELEC- 
TRIC STATIONS, 

O.  A.  Murav'ev. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  8,  p  479-483,  August  1986.  6  fig,  3  ref.  Trans- 
lated from  Gidrotekhnicheskoe  Stroitel'stvo,  No. 
8,  p  31-34,  August  1986. 

Descriptors:  "Mathematical  studies,  "Hydroelec- 
tric plants,  "Hydroelectric  power,  "Hydrodyna- 
mics, "Surge  tanks,  Flow  characteristics,  Fluid  me- 
chanics. 

Hydrostations  with  surge  tanks  generally  have  a 
branched  system  of  penstocks  feeding  several  tur- 
bines from  one  diversion  conduit.  The  maximum 
rise  of  the  level  in  the  tank  is  determined  on  the 
basis  of  the  transient  regime  of  the  simultaneous 
dumping  of  the  maximum  power  by  all  turbine 
generator  units  hydraulically  connected  by  a 
common  diversion  conduit.  The  minimum  level  in 
the  tank  is  determined  by  the  emergency  increase 
of  the  load  either  by  one  unit  or,  in  the  case  of  a 
large  number  of  units,  by  the  last  two  units  with 
the  remaining  ones  operating  at  full  load.  Thus  the 
possibility  of  simultaneous  maneuvering  of  the  hy- 
drostation  units  in  a  wide  range  of  powers  is  pre- 
cluded. This  study  examined  the  general  regulari- 
ties characteristics  of  the  oscillatory  process  during 
successive  changes  in  the  discharge  of  units  having 
a  common  diversion  conduit.  Conclusions  were: 
(1)  an  analysis  of  successive  combinations  of  tran- 
sients makes  it  possible  to  increase  the  speed  and 
reliability  of  the  operation  of  hydrostations  with 
surge  tanks  in  the  case  of  emergency  situations  in 
the  power  system.  (2)  At  operating  hydrostations 
with  surge  tanks  and  branched  penstocks,  a  pro- 
grammed regime  of  increase  of  load  in  several 
phases  permits  building  up  the  full  power  of  all 
units  of  the  hydrostations  in  a  minimum  time  inter- 
val while  providing  permissible  oscillations  of  the 
level  in  the  tank.  (3)  When  designing  surge  tanks  it 
is  advisable  to  assign  the  minimum  elevation  of  the 
level  in  them  from  conditions  of  providing  the 
sumultaneous  start-up  and  increase  of  the  load  for 
all  units  of  the  hydrostation,  which  permits  maxi- 
mum use  of  their  maneuvering  possibilities.  (4)  Fori 
hydrostations  at  which  the  simultaneous  start-up 
and   increase  of  load   by   units  with  a  common 
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aversion  conduit  is  possible,  a  check  of  the  oper- 
tion  of  the  tank  for  dumping  of  the  load  after  its 
ill  increase  for  the  most  favorable  lag  time  should 
e  accomplished  on  mathematical  models;  for  the 
ombination  'increase  of  load  after  dumping'  a  lag 
me  which  provides  a  drop  of  the  level  in  the  tank 
ot  below  the  elevation  corresponding  to  the 
esign  increase  of  load  is  calculated  and  intro- 
uced  into  the  technological  automation  system. 
dcFarlane-PTT) 
/87-07839 


[YDRAULIC  JUMPS  AT  POSITIVE  AND 
IEGATIVE  STEPS, 

cole  Polytechnique  Federale  de  Lausanne  (Swit- 

srland). 

I.  H.  Hager,  and  N.  V.  Bretz. 

>urnal  of  Hydraulic  Research  JHYRAF,  Vol.  24, 

b.  4,  p  237-253,   1986.   14  fig,   15  ref,  append. 

lescriptors:  'Hydraulic  jump,  *Fluid  mechanics, 
Hydraulics,  'Stilling  basins,  Hydraulic  design, 
asins.  Design  criteria,  Froude  number,  Mathe- 
atical  equations,  Mathematical  studies,  Waves, 
omparison  studies. 

he  hydraulic  flow  features  associated  with  a  hy- 
■aulic  jump  over  positive  and  negative  steps  are 
vestigated.  Attention  is  paid  to  the  extreme  posi- 
jns  of  the  phenomena,  which  allow  the  design  of 
e  stilling  basin.  In  particular,  the  sequent  depths 
tio,  the  length  characteristics,  and  wave  forma- 
m  are  analyzed  by  elementary  means  and  con- 
■med  by  observations.  A  comparison  of  the  two 
lergy  dissipators  clearly  focuses  the  respective 
Ivantages.  A  negative  step  was  found  to  have  an 
iproximately  six  times  higher  flexibility  of  tail- 
ater  depth  variation.  The  minimum  B-jump  cor- 
sponded  to  the  jump  of  highest  efficiency,  pro- 
ded  3  <  Froude  number  (Fl)  <  8.  For  higher 
I,  the  dissipation  of  all  hydraulic  jumps  was 
iproximately  equal  and  corresponded  to  the  value 
given  for  the  hydraulic  jump  in  a  horizontal 
lannel.  The  hydraulic  jump  at  a  positive  step  was 
own  to  be  more  compact  than  at  a  negative  step. 
/ood-PTT) 
87-07862 


3NCENTRATION  OF  VERY  FINE  SILTS  IN 
STEADY  VORTEX, 

slorado  State  Univ.,  Fort  Collins. 

>r  primary  bibliographic  entry  see  Field  2J. 
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DRTEX     FORMATION     IN     THE     MIXING 
^YER  BEHIND  DUNES, 

dgenoessische  Technische  Hochschule,  Zurich 

witzerland).  Inst,  fuer  Hydromechanik  und  Was- 

rwirtschaft. 

>r  primary  bibliographic  entry  see  Field  2J. 
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UMERICAL  SIMULATION  OF  FLOODING 
TO  DRYING  IN  A  DEPTH-AVERAGED 
DAL  FLOW  MODEL, 

adford  Univ.  (England).  Dept.  of  Civil  Enginer- 

5  and  Structural  Engineering. 

ir  primary  bibliographic  entry  see  Field  2L. 

87-08076 


iTIMATION  OF  DILUTION   IN   BUOYANT 
TLUENTS    DISCHARGED    INTO    A    CUR- 

ENT, 

emorial  Univ.  of  Newfoundland,  St.  John's.  Fac- 

:y  of  Engineering  and  Applied  Science. 

»r  primary  bibliographic  entry  see  Field  5E. 
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!A  WATER  INTRUSION  AND  PURGING  IN 
ULTI-PORT  SEA  OUTFALLS, 

A.  Charlton,  P.  A.  Davies,  and  G.  H.  M. 
thune. 

oceedings  of  Institutional  Civil  Engineers 
HEAT,  Vol.  83,  Part  2,  p  263-274,  March  1987. 
fig,  10  ref,  append.  SERC  Grants  GR/C/05274 
d  GR/C/05236. 


Descriptors:  'Saline  water  intrusion,  'Outfall 
sewers,  'Hydrodynamics,  'Purging,  Monitoring, 
Seawater,  Estimating,  Hydraulics. 

The  mechanism  of  sea  water  intrusion  is  discussed 
and  its  primary  and  secondary  phases  delineated. 
Conditions  for  the  purging  of  affected  outfalls  are 
considered  for  invert-  and  soffit-connected  cases, 
and  the  heads  required  to  achieve  fully  purged 
states  for  the  two  cases  are  estimated.  The  implica- 
tions of  the  hydraulic  behavior  of  the  outfall  for 
the  effective  detection  and  monitoring  of  intrusion 
are  discussed,  and  the  preliminary  results  of  labora- 
tory-based verification  tests  are  described.  (Au- 
thor's abstract) 
W87-08079 


BEHAVIOUR  OF  TURBULENT  WATER  JETS 
IN  THE  ATMOSPHERE  AND  IN  PLUNGE 
POOLS, 

Glasgow  Univ.  (Scotland).  Dept.  of  Civil  Engi- 
neering. 

D.  A.  Ervine,  and  H.  T.  Falvey. 
Proceedings     of     Institutional     Civil     Engineers 
PCIEAT,  Vol.  83,  Part  2,  p  295-314,  March  1987. 
13  fig,  2  tab,  14  ref,  append. 

Descriptors:  'Hydrodynamics,  'Jets,  'Discharge, 
'Turbulent  flow,  'Atmosphere,  'Plunge  pools, 
Diffusion,  Entrainment,  Pressure,  Shear. 

Measurements  made  on  a  free  water  jet  discharg- 
ing almost  horizontally  are  described;  from  these, 
the  authors  conjecture  the  fundamental  nature  of 
free  turbulent  jets  plunging  through  the  atmos- 
phere and  diffusing  in  the  plunge  pool.  Consider- 
ation of  jet  diffusion  in  the  plunge  pool  includes  a 
comparison  between  submerged  jet  and  impinging 
jet  diffusion,  the  role  of  inner  core  decay  for 
impinging  jets  in  a  pool,  the  effect  of  entrained  air 
on  the  reduction  of  impact  pressures,  and  an  analy- 
sis of  the  pressure  fluctuations  caused  by  turbu- 
lence in  the  plunge  pool  shear  layers.  (Author's 
abstract) 
W87-08080 


TURBIDITY  CURRENTS  AND  SUBMARINE 
CHANNEL  FORMATION  IN  RUPERT  INLET, 
BRITISH  COLUMBIA:  2.  THE  ROLES  OF 
CONTINUOUS  AND  SURGE-TYPE  FLOW, 

Memorial    Univ.    of   Newfoundland,    St.    John's. 

Dept.  of  Physics. 

A.  E.  Hay. 

Journal  of  Geophysical  Research  (C)  JGRCEY, 

Vol.  92,  No.  3,  p  2883-2900,  March  1987.  9  fig,  4 

tab,  30  ref,  2  append.  NSERC  (Canada)  Grants 

A8446  and  G0208. 

Descriptors:  'Sediment  transport,  'Density  cur- 
rents, 'Turbidity  currents,  'Submarine  canyons, 
•Turbidity,  'Hydrodynamics,  'Submarine  chan- 
nels, 'Rupert  Inlet,  'Currents,  'Acoustic  backscat- 
ter,  'Mine  wastes,  'Model  studies,  Sediments,  Dis- 
charge, Transport,  Flow,  Surges,  Waves. 

Acoustic  backscatter  images  are  presented  of  the 
continuous  flow  turbidity  current  resulting  from 
mine  tailing  discharge  into  Rupert  Inlet.  The  cur- 
rent flows  partially  within  a  submarine  channel, 
which  both  hooks  to  the  left  and  meanders.  The 
images  show  the  turbidity  current  spilling  over  the 
outer  levees  at  channel  bends.  A  model  for  contin- 
uous turbidity  flow  incorporating  overspill  is  de- 
veloped and  applied  to  the  left-hooking  section  of 
the  submarine  channel.  It  is  very  likely  that  the 
observed  overspill  is  primarily  an  inertial  effect 
resulting  from  the  outer  bank  being  more  sharply 
curved  than  the  channel  axis.  The  model  results 
are  combined  with  a  sediment  accumulation 
budget  based  on  successive  seismic  profiling  sur- 
veys and  with  results  for  surge-type  flows.  It 
shows  that  surges  are  primarily  responsible  for  the 
transport  of  tailing  to  large  distances  from  the 
point  of  discharge  and  should  recur  at  1-  to  2-day 
intervals  on  average.  This  is  consistent  with  the 
characteristics  of  coarse-grained  turbidities  ob- 
served in  cores  from  the  levees.  Relative  to  the 
intervening  fine-grained  mud  deposits  the  turbidi- 
ties increase  both  in  thickness  and  frequency  in  the 
downchannel  direction.  Furthermore,  the  surge  re- 
currence interval   obtained   from   the   number  of 
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turbidities  per  core  and  the  local  accumulation  rate 
is  2-5  days,  essentially  the  same  as  that  obtained 
from  the  model.  Suspended  tailing  transport  within 
the  channel  appears  to  be  dominated  by  surge-type 
turbidity  currents  except  close  to  the  outfall.  It  is 
concluded  that  the  surge-type  flows  are  most  re- 
sponsible for  the  formation  and  morphology  of 
much  of  the  channel.  It  is  not  clear,  however,  that 
the  meanders  are  formed  principally  by  surges. 
Although  the  surges  occur  frequently  and  trans- 
port most  of  the  sediment  in  the  meander  reach, 
the  volume  transport  is  dominated  by  continuous 
flow.  (See  also  W87-08091)  (Author's  abstract) 
W87-08092 


ACOP  CANALS  EQUILIBRIUM  DATA: 
VOLUME  IX  -  PART  I:  COMBINED  1979-1980 
DATA, 

George    Washington    Univ.,     Washington,     DC. 

Dept.   of  Civil,   Mechanical,   and   Environmental 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 
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ACOP  CANALS  EQUILIBRIUM  DATA: 
VOLUME  IX  -  PART  II:  COMBINED  1979-1980 
DATA, 

George    Washington    Univ.,     Washington,     DC. 

Dept.   of  Civil,   Mechanical,   and   Environmental 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 
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ACOP  CANALS  EQUILIBRIUM  DATA: 
VOLUME  IX  -  PART  III:  COMBINED  1979-1980 
DATA, 

George    Washington    Univ.,     Washington,     DC. 

Dept.   of  Civil,   Mechanical,   and   Environmental 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 
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BEDFORM-GENERATED  CONVECTIVE 

TRANSPORT  IN  BOTTOM  SEDIMENT, 

Louisiana  State  Univ.,  Baton  Rouge.  Hazardous 

Waste  Research  Center. 

For  primary  bibliographic  entry  see  Field  5B. 
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EXPERIMENTAL  AND  THEORETICAL  ANAL- 
YSIS OF  FLOW  IN  A  MIXED  FLOW  IMPEL- 
LER (MESURES  ET  ANALYSES  DE  L'ECOU- 
LEMENT  DANS  UNE  ROUE  DE  POMPE 
MIXTE), 

Societe  pour  la  Mesure  et  le  Traitement  des  Mi- 
lieux Fluides,  Lyon  (France). 
J.  M.  Duchemin,  I.  Trebinjac,  and  E.  Rieutord. 
La  Houille  Blanche,  No.  6,  p  457-462,  1986.  11  fig, 
7  ref. 

Descriptors:  'Pumps,  'Hydrodynamics,  'Hydrau- 
lic models,  'Impellers,  'Design  criteria,  'Hydrau- 
lic geometry,  Mathematical  analysis,  Theoretical 
analysis,  Lasers,  Comparison  studies,  Design  flow. 

Experimental  investigation  of  the  flow  down- 
stream of  a  mixed-flow  pump  impeller  has  been 
made  (in  water),  with  a  five-hole  probe  and  a  laser 
doppler  velocimeter.  An  attempt  to  predict  meas- 
ured losses  with  a  simple  method  based  on  classical 
axial  flow  compressor  knowledge  has  been  made. 
Furthermore,  because  of  the  pump's  geometry,  it 
was  necessary  to  evaluate  curvature  and  rotation 
effects  on  boundary  layer  growth.  The  Balje  ap- 
proach has  been  used  for  this  case.  Comparisons 
between  theoretical  and  experimental  results  of 
another  mixed  flow  impeller  tested  in  air  are 
added.  (Author's  abstract) 
W87-08281 


COASTAL  UPWELLING  ON  A  SLOPING 
BOTTOM:  THE  FORMATION  OF  PLUMES, 
JETS  AND  PINCHED-OFF  CYCLONES, 

University  of  Southern  California,  Los  Angeles. 

Dept.  of  Mechanical  Engineering. 

S.  Narimousa,  and  T.  Maxworthy. 

Journal  of  Fluid  Mechanics  JFLSA7,  Vol.  176,  p 
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169-190,  March  1987.  14  fig,  34  ref.  NSF  Grant 
OCE-82 14549. 

Descriptors:  •Coastal  upwelling,  *Plumes,  'Jets, 
•Cyclones,  *Hydrodynamics,  •Model  studies, 
•Waves,  Velocity,  Fronts,  Upwelling,  Flow  field, 
Fluid  mechanics. 

An  experimental,  two-layer,  stratified  model  of 
coastal  upwelling  was  produced  at  the  outer  edge 
of  a  cylindrical  tank  having  a  conical  bottom.  Most 
of  the  characteristics  of  the  flow  field  can  be 
described  by  the  single  non-dimensional  parameter 
theta  sub  •  =  g'h  sub  O/u  sub  *  f(lambda  sub  s) 
(where  g'  =  g(delta)rho  is  the  reduced  gravity,  h 
sub  O  is  the  initial  depth  of  the  top  layer,  u  sub  *  is 
the  friction  velocity  applied  to  the  top  surface  of 
the  fluid,  f  is  the  Coriolis  parameter  and  lambda 
sub  s  is  the  distance  of  the  stationary  position  of 
the  upwelling  front  at  the  surface  from  the  wall  of 
the  tank).  The  migration  rate  of  the  front  at  the 
surface,  u  sub  f  is  given  by  u  sub  f/u  sub  *  approx. 
=  square  root  of  theta  sub  *.  The  size  lambda  sub 
w  of  the  frontal,  circular  waves  is  lambda  sub  w/ 
lambda  sub  s  approx.  =  theta  sub  *.  These  waves 
first  appear  at  the  front  when  it  has  moved  a 
distance  lambda  sub  i  <  lambda  sub  s  given  by 
lambda  sub  i/lambda  sub  s  approx.  =  square  root 
of  theta  sub  *  and  have  a  final  drift  velocity  u  sub 
w  =  0.5  U  in  the  direction  of  the  applied  stress 
(where  U  is  the  mean  velocity  of  the  top  layer).  At 
low  values  of  theta  sub  *  complex  interactions 
between  the  growing  waves  create  intense  mean- 
dering jets  which  transport  upwelled  fluid  far  from 
the  mean  position  of  the  front.  (Author's  abstract) 
W87-08316 


EFFLUX  FROM  A  SLIT  IN  A  VERTICAL 
WALL, 

Adelaide    Univ.    (Australia).    Dept.    of   Applied 

Mathematics. 

E.  O.  Tuck. 

Journal  of  Fluid  Mechanics  JFLSA7,  Vol.  176,  p 

253-264,  March  1987.  9  fig,  12  ref. 

Descriptors:  *Hydrodynamics,  *Efflux,  *Slits, 
•Numerical  analysis,  *Falling  water,  Froude 
number,  Volume  flux,  Stagnation  point,  Flow, 
Gravity. 

A  numerical  solution  is  provided  for  flow  of  a 
stream  of  water  falling  under  gravity  after  emerg- 
ing from  a  simple  slit  orifice  in  a  vertical  wall.  The 
classical  free-streamline  flow  with  contraction  co- 
efficient 0.611  applies  in  the  absence  of  gravity,  or 
as  F  approaches  infinity,  where  F  is  the  Froude 
number  based  on  the  net  volume  flux  and  the  slit 
width.  We  assume  here  that  F  is  finite,  but  find  that 
the  flow  exists  only  for  F  >  or  =  0.496,  with 
initial  backflow  at  the  upper  stream  surface  for 
0.496  <  or  =  F  <  or  =  0.578.  The  limiting  flow 
at  F  =  0.496  has  a  stagnation  point  at  the  upper 
edge.  (Author's  abstract) 
W87-08317 


WEIR  FLOWS, 

Wisconsin  Univ. -Madison.  Dept.  of  Mathematics. 

J.-M.  Vanden-Broeck,  and  J.  B.  Keller. 

Journal  of  Fluid  Mechanics  JFLSA7,  Vol.  176,  p 

283-293,   March    1987.   9   fig,    10  ref.   US   Army 

Contract   DAAG  29-80-C-0041   and  NSF  Grant 

MCS-8001960. 

Descriptors:  *Weir  flow,  'Numerical  analysis, 
•Stream  gaging,  'Gaging,  'Hydrodynamics, 
•Weirs,  'Channels,  Flow,  Depth,  Velocity,  Mathe- 
matical equations. 

The  flow  of  a  liquid  with  a  free  surface  over  a  weir 
in  a  channel  is  calculated  numerically  for  thin 
weirs  in  channels  of  various  depths,  and  for  broad- 
crested  weirs  in  channels  of  infinite  depth.  The 
results  show  that  the  upstream  velocity,  as  well  as 
the  entire  flow,  are  determined  by  the  height  of  the 
free  surface  far  upstream  and  by  the  geometry  of 
the  weir  and  channel,  in  agreement  with  observa- 
tion. The  discharge  coefficient  is  computed  for  a 
thin  weir,  and  a  formula  for  it  is  given  that  applies 
when  the  height  of  the  weir  is  large  compared  to 
the  height  of  the  upstream  free  surface  above  the 
top  of  the  weir.  The  coefficients  in  this  formula  are 


close  to  those   found  empirically.   (Author's  ab- 
stract) 
W87-08318 


NONLINEAR  HYDRODYNAMIC  PRESSURE 
ON  RIGID  DAM  MOTION, 

Pittsburgh  Univ.,  PA.  Dept.  of  Civil  Engineering. 
T.  K.  Hung,  and  M.  H.  Wang. 
Journal  of  Engineering  Mechanics  JENMDT,  Vol. 
113,  No.  4,  p  482-499,  April  1987.  12  fig,  1  tab,  28 
ref.  NSF  Grant  ECE-84 14649. 

Descriptors:  'Dam  design,  'Compressibility, 
•Stress,  'Finite  difference  analysis,  'Dams,  'Hy- 
drodynamics, Earthquakes,  Mathematical  analysis, 
Boundary  conditions,  Model  studies. 

A  finite-difference  analysis  was  employed  to  calcu- 
late nonlinear  hydrodynamic  pressures  on  vertical 
and  inclined  faces  of  dams.  Two  idealized  ground 
accelerations  and  an  actual  earthquake  excitation 
were  used  as  the  prescribed  boundary  conditions. 
This  dynamic  condition  and  the  free  surface  profile 
were  cast  in  a  dimensionless  form  of  the  basic 
equations,  making  the  moving  boundary  problem 
simpler  in  computational  analysis.  The  effect  of 
water  compressibility  could  be  augmented  by  the 
nonlinear  effect.  Comparison  of  the  results  be- 
tween inviscid  and  viscous  analyses  reflected  not 
only  the  insignificant  viscous  effect  but  also  the 
potential  numerical  noise  associated  with  the  vis- 
cous solution.  (Author's  abstract) 
W87-08540 


FLOW      OVER      SHARP-CRESTED      PLATE 
WEIRS, 

Concordia     Univ.,     Loyola    Campus,     Montreal 

(Quebec).  Dept.  of  Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-08581 
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SMALL  SCALE  HYDRO  DEVELOPMENT  FOR 
REMOTE  AREAS, 

K.  Goldsmith. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Handbook,  p  17-21,  1987. 

Descriptors:  'Hydroelectric  power  development, 
'Rural  areas,  'Electric  power  production,  'Eco- 
nomic aspects,  Hydropower  resources,  Electricity, 
Networks,  Growth. 

The  development  of  local  hydropower  resources 
in  rural  areas  can  offer  an  attractive  alternative  to 
diesel  generation,  and  also  the  possibility  of  extend- 
ing existing  networks  to  remote  areas.  It  can  pro- 
vide electricity  to  locations  where  no  commercial 
energy  was  available,  consequently  stimulating  the 
growth  of  the  local  economy.  (Author's  abstract) 
W87-07621 


PREFABRICATED  POWERPLANT  REDUCES 
CIVIL  WORKS, 

Societe   Grenobloise   d'Etudes   et   d' Applications 

Hydrauliques  (France). 

F.  R.  Ferrer-Laloe. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Handbook,  p  23-25,  1987. 

Descriptors:  'Prefabricated  power  plants,  'Engi- 
neering, 'Electric  power  production,  France, 
United  States,  Civil  engineering. 

Designing  and  building  the  receiving  structures  for 
the  prefabricated  W.  T.  Love  generating  station  in 
the  USA  involved  innovative  engineering,  and  the 
use  of  several  unusual  techniques.  The  70  MW 
powerplant  was  assembled  in  a  French  shipyard, 
shipped  across  the  Atlantic,  and  finally  towed  up 
the  Mississippi  and  Ohio  rivers  to  its  destination. 
(Author's  abstract) 
W87-07622 


SOVIET     HYDROPOWER:     ACHIEVEMENTS 
AND  PROSPECTS, 


Hydrometeorology    Scientific    Research    Center, 

Moscow  (USSR). 

L.  Mikhailov. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Handbook,  p  33-35,  1987. 

Descriptors:  'Hydropower  development,  'USSR, 
•Electric  power  production,  Pumped  storage 
plants,  Siberia,  Russia,  Construction  projects. 

Soviet  hydro  potential  has  been  estimated  at  1095 
TWh,  of  which  only  about  19  per  cent  has  so  far 
been  exploited.  This  article  looks  at  some  of  the 
major  schemes  which  have  been  commissioned,  or 
on  which  work  has  begun,  in  the  past  year,  and 
also  discusses  long-term  plans.  In  the  European 
part  of  the  country  emphasis  will  be  on  pumped- 
storage  plants,  whereas  in  Siberia,  the  Far  East  and 
Central  Asia  a  number  of  massive  hydro  schemes 
are  to  be  constructed.  (Author's  abstract) 
W87-07624 


COMMON  FLAWS  IN  SMALL  HYDRO 
PLANTS, 

W.  I.  Pentin. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  39,  No.  4,  p  14-17,  April  1987. 

Descriptors:  'Design  standards,  'Electric  power 
production,  'Engineering,  'Hydroelectric  power 
plants,  'Flaws,  United  States,  Construction,  Costs, 
Specifications,  Estimating. 

Inappropriate  specifications,  inadequate  designs, 
deficiencies  in  machinery,  or  the  mistaken  impres- 
sion that  small  hydro  requires  less  engineering  than 
a  large  scheme  have  all  led  to  a  number  of  prob- 
lems in  the  design  and  construction  of  small  hydro 
plants;  energy  available  can  be  over-estimated  and 
costs  under-estimated,  for  example.  The  author 
presents  a  personal  critique  of  common  problems 
in  small  hydro  plants,  based  on  his  extensive  expe- 
rience with  schemes  in  the  USA.  (Author's  ab- 
stract) 
W87-07627 


EQUIPMENT  FOR  SMALL  HYDRO 
SCHEMES:  A  REVIEW  OF  PROGRESS, 

Leyland  Consultants  Ltd.,  Auckland  (New  Zea- 
land). 

B.  W.  Leyland. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  39,  No.  4,  p  20-24,  April  1987.  7 
fig,  19  ref. 

Descriptors:  'Hydroelectric  power  plants,  'Hy- 
draulic equipment,  'Reviews,  'Hydroelectric  tech- 
nology, 'Costs,  Mechanical  equipment,  Electrical 
equipment,  Engineering,  Design,  Turbines. 

The  state-of-the-art  of  small  hydro  technology  is 
far  from  perfection.  For  small  hydro  to  make  its 
rightful  contribution  to  reducing  dependence  on 
imported  oil  and  to  provide  an  economical  and 
reliable  supply  of  power  to  rural  communities,  a 
whole-hearted  commitment  to  appropriate  technol- 
ogy is  essential.  Mechanical  and  electrical  equip- 
ment for  small  hydro  schemes  cannot  be  mass 
produced;  it  must  be  individually  designed  to  over- 
come the  unique  problems  of  each  site  and  to 
optimize  the  available  potential.  Unfortunately, 
worldwide,  there  are  few  engineers  with  the  neces- 
sary experience  and  there  is  a  need  for  good  refer- 
ence books  and  expert  systems  for  computer  aided 
design.  Turbine  technology  is  mature,  and  many  of 
the  newly  designed  turbines  are  a  solution  in 
search  of  a  problem  because  they  seldom  have 
substantial  advantages  over  traditional  turbines. 
Small  hydro  does  indeed  put  a  new  challenge  to 
consultants  and  they  must  rise  to  meet  it  or  see  the 
interest  in  small  hydro  fade  as  quickly  as  it  has 
arisen.  Small  hydro  also  puts  a  fascinating  chal- 
lenge to  its  designers;  in  what  other  branch  of 
engineering  does  the  engineer  have  such  a  wide 
range  of  options,  so  few  restrictions  on  innovative 
ideas,  not  many  established  precedents  and  the 
opportunity  for  a  small  group  to  conceive,  design 
and  commission  their  own  unique  project.  (Alexan- 
der-PTT) 
W87-07628 
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JANCIAL  ANALYSIS  OF  SMALL  HYDRO 
tflONS  IN  CHINA, 

sngzhou  Inst,  of  Tech.  (China). 

Shui-xin. 

;rr.ational  Water  Power  and  Dam  Construction 

PCDM,  Vol.  39,  No.  4,  p  46-49,  April  1987.  4 

3  tab. 

criptors:  'Mathematical  equations,  'Financial 
ability.  'Hydroelectric  power  production, 
lina,  'Economic  aspects,  Energy,  Financing, 
ts.  Equations,  Electric  power  production. 

cries  of  simplified  formulae  are  established  to 
■ss  the  financial  feasibility  of  planned  small  hy- 
power  projects  in  China.  An  unusual  economic 
cator,  the  annual  energy  per  unit  investment,  is 
oduced,  and  45  small  stations  are  analyzed  in 
light  of  this  indicator  and  the  derived  formulae, 
thor's  abstract) 
7-07629 


PENDANCY    OF    THE    PUMP    CONTRAC- 

R, 

3row. 

ter  Well  Journal  WWJOA9,  Vol.  41,  No.  2,  p 

15,  February  1987. 

criptors:  'Drilling,  'Pumps,  'Contractors  di- 
>ification,  Water  treatment  equipments,  Service 
tracts,  Maintenance  contract,  Filters. 

the  number  of  new  wells  drilled  are  declining 
is  the  business  of  drillers.  Since  the  cost  of 
ling  equipments  are  high  it  is  difficult  to  start  a 
i  drilling  business.  Income  from  a  new  business 
jt  good.  In  the  present  setup  the  only  source  of 
ime  of  a  drilling  contractor  is  the  drilling  of 
i  wells.  But  the  potential  income  of  a  pump 
tractor  is  very  good.  This  is  primarily  due  to 
ability  and  willingness  to  get  involved  into 
is  other  then  pump  installation,  such  as,  pump 
icing  and  maintenance  of  pumps,  filters  and 
sr  water  treatment  and  conditioning  equip- 
its.  Unless  the  drillers  change  their  atitudes  and 
le  of  operation  their  chances  of  survival,  ac- 
ling  to  the  author,  is  small.  (Ray-PTT) 
7-07793 


[V  POWER  ON  THE  OHIO  RIVER, 

primary  bibliographic  entry  see  Field  6C. 
7-07832 


/ELOPMENT  OF  MATHEMATICAL 
THODS  OF  INVESTIGATING  TRAN- 
NTS  IN  SURGE  TANKS  OF  HYDROELEC- 
C  STATIONS, 

primary  bibliographic  entry  see  Field  8B. 
7-07839 


1  OF  NEW  ANTIFRICTION  MATERIALS  IN 
WTLY  LOADED  THRUST  BEARINGS  OF 
MINE-GENERATOR  UNITS, 

;.  Aleksandrov. 

Irotechnical  Construction  HYCOAR,  Vol.  20, 

8,  p  49M93.   1  tab.  Translated  from  Gidro- 

inicheskoe  Stroitel'stvo,  No.  8,  p  39-40,  August 

criptors:  'Bearings,  'Fluoroplastics,  'Turbines, 
itenals  engineering,  Materials  testing,  Mainte- 
x.  Electrical  equipment. 

I  of  the  most  essential  components  of  a  turbine- 
erator  is  the  thrust  bearing,  at  which  separation 
M  rotating  and  stationary  parts  occurs.  In  large 
Kal  units  the  bearing  absorbs  an  enormous 
i,  determined  by  the  weight  of  the  rotating 
i  and  the  water  pressure  on  the  turbine  runner. 

problem  of  creating  reliable  thrust  bearings 
high  total  and  unit  loads  was  solved  by  replac- 
traditional  babbitt-coated  segments  with  elastic 
al-plastic  segments  lined  with  fluoroplastic. 
se  segments  are  withstanding  unit  loads  of  7 
a  without  restrictions  with  respect  to  operating 
dJtions  and  without  the  use  of  a  forced  lubrica- 

system  during  starts.  The  yielding  of  the  elas- 
metal-plastic  segments  makes  it  possible  to 
kedly  reduce  local  contact  stresses  on  the  fric- 


tion surface  and  to  provide  a  uniform  load  over  the 
entire  area  of  the  segment  during  starts.  (McFar- 
lane-PTT) 
W87-07841 


PURNER  PUMP  PULLER, 

G.  J.  Swanson. 

Water  Well  Journal  WWJOA9,  Vol.  41,  No.  3,  p 

51-52,  March  1987. 

Descriptors:  'Tools,  'Equipment,  'Purner  Pump 
Puller,  'Hydraulic  machinery,  'Hydraulic  equip- 
ment, 'Pumps,  'Pump  wells,  Chesapeake  Bay, 
Maintenance,  Bacteria. 

The  Purner  Pump  Puller  (PPP)  is  used  by  the 
Purner  and  Sons  Well  Drilling  company  in  the 
Chesapeake  Bay  area  to  remove  deep-set  submersi- 
ble or  jet  pumps  from  wells.  The  invention  is 
described  and  its  advantages  cited.  The  PPP  re- 
quires no  electricity  and  only  one  person  to  oper- 
ate it.  It  can  be  wheeled  on  and  off  a  truck  or 
trailer  to  any  remote  well  location  and  is  hand- 
operated  which  allows  the  operator  to  feel  the 
pump  catching  on  an  obstruction  in  the  well  casing 
and  to  stop  the  drum  before  something  breaks.  The 
PPP  requires  little  maintenance.  Most  importantly, 
the  PPP  fosters  sanitary  conditions  by  eliminating 
the  need  to  place  the  plastic  coil  pipes  attached  to 
deep-set  submersible  pumps  on  the  muddy  ground 
where  they  picked  up  dirt,  debris  and  bacteria 
prior  to  replacement  in  the  well.  There  are  no 
plans  for  full-scale  manufacture  of  the  PPP. 
(Wood-PTT) 
W87-07861 


AIR  DRIVE  ROTATING  BIOLOGICAL  CON- 
TACTORS -  PROBLEMS  ENCOUNTERED  AND 
SOLUTIONS  SOUGHT:  PART  II, 

West  Virginia  Univ.,  Morgantown.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field   5D. 

W87-07869 


MANUAL  FOR  HIGHWAY  STORM  WATER 
PUMPING  STATIONS:  VOLUME  1. 

Lever  (William  F.)  and  Associates,  Long  Beach, 
CA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia  22161,  as  PB84- 
152727.  Price  codes:  A18  in  paper  copy;  and  A01 
in  microfiche.  Department  of  Transportation 
Report  No.  FHWA-IP-82-17-Vol.  I,  October  1982. 
Final  Report.  392  p,  226  fig. 

Descriptors:  'Design  standards,  'Pumping  plants, 
'Storm  water,  'Highways,  Roads,  Hydraulic  ma- 
chinery,  Cost  analysis,   Storm   runoff,   Drainage. 

The  purpose  of  this  manual  is  provide  a  compre- 
hensive source  of  design  information  on  storm 
water  pumping  stations  for  highway  facilities. 
However,  users  are  cautioned  to  use  proper  engi- 
neering judgement  and  must  themselves  be  entirely 
responsible  for  any  interpretations  and  applications 
of  the  data  and  opinions  set  forth.  An  initial  field 
survey  was  conducted  to  determine  the  present 
practices  and  experiences  in  several  States,  which 
proved  to  be  extremely  varied,  with  some  basic 
differences  in  design  concepts.  All  States  were 
invited  to  submit  information  on  their  installations 
and  most  did  so.  Some  of  the  data  presented  have 
been  taken  from  these  submittals,  and  some  from 
relevant  literature.  Some  have  been  drawn  from 
manufacturers'  catalogs.  Examples  from  actual 
pumping  stations  have  been  incorporated  when- 
ever possible,  by  reproducing  photographs  or  con- 
struction drawings  in  simplified  form.  Various 
types  of  pumping  stations  are  discussed  in  the  early 
chapters,  with  guidance  as  to  which  might  be 
expected  to  be  most  suitable  for  various  conditions. 
Later  chapters  deal  with  station  machinery  and 
features,  including  electrical  systems.  (Author's  ab- 
stract) 
W87-08248 


COMPUTERIZED  MANAGEMENT  OF  FLUVI- 
AL PLANTS  WITH  MULTIPLE  AIMS:  THE 
RHONE    EXAMPLE    (LA    GESTION    AUTO- 


ENGINEERING  WORKS— Field  8 
Hydraulic  Machinery — Group  8C 

MATISEE  D'AMENAGEMENTS  FLUVIAUX  A 
BUTS  MULTIPLES:  L'EXEMPLE  DU  RHONE), 

Compagnie  Nationale  du  Rhone,  Lyon  (France). 
For  primary  bibliographic  entry  see  Field  4A. 
W87-08278 


IMPROVEMENT  OF  PUMP  PERFORMANCE 
AT  OFF  DESIGN  CONDITIONS  (AMELIORA- 
TION DES  PERFORMANCES  HORS  ADAPTA- 
TION D'UNE  POMPE  AXIALE), 

Office  National  d'Etudes  et  de  Recherches  Aero- 

spatiales,  Chatillon-sous-Bagneux  (France). 

J.  Paulon,  C.  Fradin,  and  J.  Poulain. 

La  Houille  Blanche,  No.  6,  p  451-456,  1986.  11  fig, 

3ref. 

Descriptors:  'Pumps,  'Design  criteria,  'Baffles, 
Performance  evaluation,  Pumping  head,  Mechani- 
cal equipment,  Design  flow,  Hydraulic  equipment. 

Industrial  pumps  are  generally  used  in  a  wide 
range  of  operating  conditions  from  zero  or  almost 
zero  mass  flow  to  mass  flows  larger  than  the 
design  value.  It  has  often  been  noted  that  the  head- 
mass  flow  characteristic  of  conventional  axial  flow 
pumps  operating  at  constant  speed  presents  a  nega- 
tive hump  as  the  mass  flow  becomes  somewhat 
smaller  than  the  design  mass  flow.  The  pump  does 
not  stall,  there  are  no  real  low  frequency  oscilla- 
tions in  the  circuit,  but  flow  and  mechanical  insta- 
bilities, unsafe  for  the  facility,  are  present  for  some 
intermediate  flow  range.  A  joint  experimental  ven- 
ture between  ONERA  and  Alsthom/Rateau  Divi- 
sion was  undertaken  in  order  to  analyze  and  if 
possible  to  palliate  these  difficulties.  Use  of  a  dia- 
phragm reduced  the  hump,  but  pump  performance 
deteriorated  as  well.  A  baffle  placed  at  the  center 
of  the  recirculation  zone  reduced  the  hump  and 
augmented  pump  performance  as  well  at  low-flow 
conditions.  The  tests  were  performed  in  air  instead 
of  water,  keeping  the  same  flow  coefficients. 
(Airone-PTT) 
W87-08280 


EXPERIMENTAL  AND  THEORETICAL  ANAL- 
YSIS OF  FLOW  IN  A  MIXED  FLOW  IMPEL- 
LER (MESURES  ET  ANALYSES  DE  L'ECOU- 
LEMENT  DANS  UNE  ROUE  DE  POMPE 
MIXTE), 

Societe  pour  la  Mesure  et  le  Traitement  des  Mi- 
lieux Fluides,  Lyon  (France). 
For  primary  bibliographic  entry  see  Field  8B. 
W87-08281 


PERIODIC  OPTIMAL  CONTROL  WITH  AP- 
PLICATION TO  PUMPED  STORAGE  PLANTS, 

Israel  Electric  Corp.  Ltd.,  Haifa. 

D.  Weiner. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  4,  p  535-541,  April  1987.  7  fig,  17  ref. 

Descriptors:  'Electric  powerplants,  'Hydroelec- 
tric plants,  'Algorithms,  'Plant  operations, 
'Pumped  storage,  'Pumping  plants,  'Optimization, 
Process  control,   Numerical  analysis,   Simulation. 

This  paper  suggests  how  nonlinear  periodic  opti- 
mal control  of  a  pumped  storage  plant  can  be 
realized.  The  control  problem  consists  in  maximi- 
zation of  the  plant  benefits  over  an  operational 
period.  An  optimal  control  law  is  proposed,  yield- 
ing a  bang-off-bang  mode  of  operation.  An  algo- 
rithm for  numerical  solution  of  the  problem  was 
developed,  and  its  effectiveness  was  demonstrated 
by  simulation  experiments.  (Author's  abstract) 
W87-08329 


TURBINE  VENTING  AT  CLARKS  HILL  DAM, 

Army  Engineer  District,  Savannah,  GA. 
G.  V.  Mauldin. 

IN:  Proceedings  of  a  Seminar  on  Attaining  Water 
Quality  Goals  through  Water  Management  Proce- 
dures, February  17-18,  1982,  Dallas,  Texas,  p  229- 
244,  8  fig,  4  ref. 

Descriptors:  'Water  quality  control,  'Water  man- 
agement, Lakes,  Reservoirs,  Multipurpose  reser- 
voirs, Reservoir  operation,  Environmental  effects, 
Water  resources  development,  Dams. 
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Field  8— ENGINEERING  WORKS 


■ 

1 

■  I . 

Group  8C — Hydraulic  Machinery 

A  method  of  increasing  the  dissolved  oxygen  con- 
centration of  anoxic  hypolimnetic  waters  released 
from  the  Clarks  Hill  Reservoir  about  20  miles 
northwest  of  Augusta,  Georgia,  on  the  Savannah 
River,  is  discussed.  The  method  described  involves 
venting  air  into  the  draft  tube  below  the  hydro- 
power  turbine.  Results  of  a  field  test  indicated  that 
the  use  of  hub  baffles  in  the  turbines  could  reduce 
the  number  of  days  that  the  dissolved  oxygen  level 
was  below  5  mg/1  by  61%.  Furthermore,  dissolved 
oxygen  levels  above  4  mg/1  could  be  maintained 
year-round  with  the  turbine  venting  systems.  Dis- 
solved nitrogen  uptake,  power  losses  and  costs  are 
also  discussed.  (See  also  W87-08365)  (Halterman- 
PTT) 
W87-08389 


PUMP-TURBINE  PERFORMANCE  TEST:  MT. 
ELBERT  PUMPED-STORAGE  POWERPLANT 
AND  FOREBAY  DAM,  UNIT  1  FRVINGPAN- 
ARKANSAS  PROJECT,  COLORADO;  FLOW 
MEASUREMENT  BY  THE  SALT  VELOCITY 
METHOD. 

Water  and  Power  Resources  Service,  Denver,  CO. 
Report  No.  HM-24,  December  1984,  59  p,  9  fig,  22 
tab,  6  ref,  3  append. 

Descriptors:  *Performance  evaluation,  *Pump  tur- 
bines, *Flow  measurement,  'Hydroelectric  power- 
plants,  Powerplants,  Turbines,  Pumps,  Pumped 
storage,  Dams,  Hydraulic  machinery. 

In  September  1982,  a  performance  test  was  carried 
out  on  the  vertical-shaft,  single-impeller,  pump- 
turbine  Unit  1  at  the  Mt.  Elbert  Pumped-Storage 
Powerplant  and  Forebay  Dam,  Twin  Lakes,  Colo- 
rado. The  operating  characteristics  were  deter- 
mined in  the  pump  and  turbine  modes.  Results  of 
the  test  indicate  the  performance  characteristics  of 
the  unit  operating  in  the  pump  mode  to  be:  91.0% 
maximum  efficiency  at  2,997-cu-ft/sec  discharge 
and  468-ft  total  head  for  a  pump  input  of  174,300 
horsepower.  The  performance  characteristics  of 
the  unit  operating  in  the  turbine  mode  were: 
94. 17%  maximum  efficiency  at  2ml  1 1-cu-ft/sec  ad- 
justed discharge  at  448-ft-net  head  for  an  adjusted 
turbine  output  of  148,500  horsepower.  The  design 
solicitation  required  that  the  pump-turbine,  when 
operating  at  a  speed  of  180  revolutions/min, 
should  have  an  average  pump  and  turbine  efficien- 
cy of  not  less  than  88.5%,  where  the  pump  effi- 
ciency is  operating  at  a  total  head  of  468  ft,  and  the 
turbine  efficiency  is  measured  at  a  net  head  of  448 
ft.  The  average  pump  and  turbine  efficiency  was 
found  to  be  92.6%  which  exceeds  the  requirement 
by  4.1%.  (Geiger-PTT) 
W87-08414 


TECHNICAL   PROGRESS   IN   HYDRAULICK- 
ING, 

For  primary  bibliographic  entry  see  Field  8H. 
W87-08570 


DEVELOPMENT  OF  THE  TECHNOLOGY 
AND  PROSPECTS  OF  USING  HYDRAULICK- 
ING  IN  POWER  CONSTRUCTION, 

S.  T.  Rozinoer. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  9,  p  528-532,  September  1986.  1  ref.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  9,  p 
10-13,  September  1986. 

Descriptors:  'Hydraulic  machinery,  'Powerplants, 
•Hydraulic  equipment,  'Hydraulic  structures, 
•Embankments,  'Soil  mechanics,  *USSR,  *Hy- 
draulicking,  Dams,  Hydraulic  fill,  Construction, 
Dam  construction,  Construction  methods. 

The  use  of  hydraulicking  in  powerplant  construc- 
tion in  the  USSR,  especially  in  the  postwar  period, 
showed  that  this  technology  of  earthworks  has 
flexibility,  adaptability  to  various  construction  and 
natural  conditions,  and  the  ability  to  lead  to  effec- 
tive technical  decisions  during  design  and  con- 
struction. Hydraulicking  was  used  in  the  construc- 
tion of  thermal  and  nuclear  power  stations  for 
building  dams  and  embankments  of  off-channel  and 
cutoff  cooling  basins  by  the  hydraulic-fill  method. 
Recent  design  and  construction  achievements  in 
the  USSR  were  detailed  and  current  directions  of 


hydraulicking    technology    were    listed.    (Wood- 
PTT) 

W87-08571 


DEVELOPMENT  AND  INTRODUCTION  OF 
SEALING  RINGS  IN  MUD  PUMPS, 

N.  N.  Kozhevnikov,  and  L.  N.  Neitman. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  9,  p  533-536,  September   1986.  2  fig,  4  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  9,  p  13-16,  September  1986. 

Descriptors:  'Hydraulic  machinery,  'Hydraulic 
equipment,  *Pumps,  *Mud  pumps,  'Sealing  rings, 
USSR,  Design  criteria,  Design  standards,  Hydrau- 
lic design. 

Sealing  the  shaft  or  hub  on  the  impeller  in  the 
majority  of  Soviet  and  foreign  mud  pumps  is  ac- 
complished by  means  of  a  packing  gland.  To  pro- 
tect the  gland  from  the  entry  of  small  particles, 
expulsive  water  under  pressure  is  fed  into  the 
cavity  in  front  of  the  seal.  The  small  amount  of 
abrasive  material  contained  in  the  expulsive  water 
enters  the  cavity  in  front  of  the  seal  and  is  retained 
by  the  gland.  Manufacturing  inaccuracies  and  in- 
stallation errors  also  contribute  to  the  intense  wear 
and  rapid  failure  of  the  gland.  Flat  rubber  collar 
sealing  rings  were  designed;  design  criteria,  manu- 
facture, and  reliability  were  detailed.  Seals  were 
shown  to  be  easy  to  manufacture,  reliable,  simple 
in  operation,  and  effective  and  are,  therefore,  being 
placed  in  the  delivery  side  of  mud  pumps  used  in 
the  USSR.  (Wood-PTT) 
W87-08572 


8D.  Soil  Mechanics 


ANALYSES  OF  THE  RELATIONSHIPS 
AMONG  EXCHANGE  CAPACITY  (T-VALUE), 
PARTICLE  SIZE,  ORGANIC  MATERIAL  CON- 
TENT OF  SOILS  AND  SOIL  REACTIONS  FOR 
VARIOUS  SUBSTRATA  AND  SOIL  LEVELS  ( 
ANALYSE  DES  ZUSAMMENHANGES  VON 
AUSTAUSCHKAPAZTTAT  (T-WERT)  KOR- 
NUNG,  ORGAN1SCHER  BODENSUBSTANZ 
UND  BODENREAKTION  FUR  VERBREITETE 
SUBSTRAT  UND  HORIZONTGRUPPEN), 
Forschungszentrum  fuer  Bodenfruchtbarkeit 
Muencheberg  (German  D.R.). 
J.  Thiere,  W.  Reiher,  and  H.  Morgenstern. 
Archiv  fuer  Acker-  und  Planzenbau  und  Boden- 
kunde  AAPBCE,  Vol.  30,  No.  4,  p  211-218,  1986.  5 
tab,  7  ref. 

Descriptors:  'Soil  mechanics,  'Mathematical  equa- 
tions, 'Exchange  capacity,  'Particle  size,  'Organic 
matter,  Soil  chemistry,  Analyses,  Sediments,  Clays, 
Regression  analysis. 

Hydrated  and  anhydrous  samples  of  boulder  marl 
from  new  pleistocene  period  and  boulder  clays 
from  the  old  pleistonce  period  were  analysed. 
Sediments  and  mountain  clays  were  also  included 
in  the  analyses  (n  =  1533  layers).  Forty  two  test 
sets  were  made  up  by  the  combination  of  soil 
samples  from  different  substrata  and  layers  fami- 
lies. The  interrelationship  between  the  exchange 
capacity  of  the  soil  with  the  particle  size,  organic 
material  content  of  the  soil  and  the  reaction  with 
the  soil  were  accomplished  by  developing  five 
descriptive  equations.  From  these  results  the  vari- 
ous parameters  of  the  regression  equations  were 
derived.  From  these  regression  equations  the  T- 
value  for  the  finer  soils  (clays  and  fine  dusts)  were 
determined.  This  useful  strategy  with  substrata  and 
bed  layers  is  necessary  for  deriving  the  values  of 
the  parameters.  (Author's  abstract) 
W87-07798 


SCIENTIFIC  AND  TECHNICAL  PROGRESS  IN 
THE  DESIGN  AND  CONSTRUCTION  OF 
EARTH  DAMS, 

M.  Pavchich,  and  V.  G.  Padchenko. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  8,  p  461-467,  August  1986.  5  fig,  11  ref.  Trans- 
lated from  Gidrotekhnicheskoe  Stroitel'stvo,  No. 
8,  p  19-23,  August  1986. 


Descriptors:  'Earth  dams,  'Dam  construction, 
•Dam  design,  Sites,  Hydroelectric  power,  Tech- 
nology. 

Earth  dams  have  many  advantages:  (1;  the  PONJfflH 
ity  of  using  various  sites  and  foundations  (2)  use  of  , 
cheap  earth  materials  from  borrow  pits  located  in 
the  immediate  vicinity  of  hydro  developnv 
decrease  in  labor  expenditures  in  connect; 
the  use  of  highly  productive  machines  and  mecha-  , 
nisms  and  high  level  of  mechanization  and  organi- 
zation of  the  construction  process;  (4)  reliable  cal- 
culated substantiation  of  the  design  of  dams;  and 
(5)  start-up  of  the  hydroelectric  stations  at  interne-  i 
diate  heads.  In  many  cases  the  use  of  a  number  of  • 
progressive    technologies   promotes   an    improve- 
ment of  the  technical   and   economic  indices  of  ; 
earth  dams.  Thus  when  earth  dams  are  located  on  I 
compressible  and  permeable  foundations  of  various  i 
thickness,  reliable  watertight  elements  can  be  pro- 
vided  in  them:  (1)  grout  and  concrete  cutoffs;  (2)  ( 
earth  or  concrete  walls  made  by  the  diaphragm  ' 
wall  method;  and  (3)  grout  curtains  and  blanket*. 
Practically  all  types  of  soils,  including  weathered, 
waterlogged,  weak,  etc.,  can  presently  be  used  for  ' 
constructing  dams.  Depending  on  the  particular  ! 
conditions  of  constructing  dams  and  the  presence  I 
of  earth  materials,  various  types  of  dam  designs  i 
can  be  used.  The  cost  effectiveness  of  earth  dams  is  : 
provided  by  using  advanced  construction  technol- 
ogy and  highly  productive  equipment.   (McFar- 
lane-PTT) 
W87-07836 


USE  OF  INTENSrVE  IMPACT  COMPACTION 
OF  SOILS  IN  THE  CONSTRUCTION  OF  DAMS 
AND  EMBANKMENTS, 

V.  I.  Vutsel',  M.  Y.  Garitselov,  and  Y.  K. 
Zaretskii. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  8,  p  473-478,  August  1986.  4  fig,  7  ref.  Trans- 
lated from  Gidrotekhnicheskoe  Stroitel'stvo,  No. 
8,  p  27-31,  August  1986. 

Descriptors:  *Construction  methods,  'Construc- 
tion equipment,  'Dams,  Damsites,  Compaction, 
Embankments,  Soil  compaction. 

Intensive  impact  compaction  of  embankments  at 
the  construction  site  of  a  pumped-storage  station  is 
being  carried  out  in  layers  of  5-8  m  each.  Mass: 
checking  of  the  density  and  moisture  content 
before  and  after  compaction  confirmed  conclusions ' 
about  the  possibility  of  expression  of  moisture  from 
saturated  local  volumes  into  the  less  moist  sur-j 
rounding  soil.  Thus  a  decrease  of  the  requirements 
imposed  on  the  initial  quality  of  cohesive  soils  of 
the  embankment  is  substantiated,  which  permits 
using  soils  and  mixtures  of  soils  differing  in  mois- 
ture content.  Normally  it  is  impossible  to  compact 
the  saturated  part  to  the  specified  controlled  dry, 
density  by  the  traditional  method  of  layer-by-layer 
rolling.  In  combination  with  the  traditional  tech- 
nology of  layer-wise  rolling,  intensive  impact  com- 
paction substantially  simplifies  the  procedure  of 
checking  the  quality  of  compaction  of  each  thin 
rolled  layer  by  thoroughly  checking  once  every  6- 
8  m  of  height  of  the  structure.  The  maximum 
height  of  the  layer  of  soil  placed  for  compaction 
depends  on  a  control  index;  the  lower  the  index, 
the  higher  the  requirements  imposed  on  soil  densi-' 
ty.  The  depth  of  compaction  does  not  increase 
with  increase  in  the  number  of  stages  beyond  two. 
The  depth  of  compaction  to  the  control  dry  densi- 
ty of  the  prescribed  probability  increases  with  in- 
crease of  the  initial  average  density  of  the  embank- 
ment. The  maximun  height  of  the  layer  of  fill 
depends  on  the  density  of  placing  the  soil,  which- 
can  be  regulated  by  changing  the  method  of  con- 
structing the  embankment.  (McFarlane-PTT) 
W87-07838 


IMPROVEMENT  OF  METHODS  OF  DETER 
MINING  EARTH  PRESSURE  ON  RETAINING 
WALLS, 

Y.  K.  Zaretskii,  E.  I.  Vorontsov,  and  S.  A. 

Turdibekov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20 ,, 

No.  8,  p  484-491,  August  1986.  4  fig,  2  tab,  8  ref 

Translated  from  Gidrotekhnicheskoe  Stroitel'stvo 

No.  8,  p  34-38,  August  1986. 
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scriptors:  *Soil  engineering,  'Soil  mechanics, 
1  compaction.  Soil  pressure,  Earthworks,  Em- 
ikments. 

teral  earth  pressure  was  investigated  under  con- 
ons  of  compression  and  plane  strain  under  static 
I  cyclic  loads  with  three  varieties  of  noncohe- 
:  soils:  fine  homogeneous  sand  for  3  initial  den- 
I  states,  uniform  sand  of  medium  size,  and  gravel 
h  particle  size  5-10  mm.  The  values  of  the 
:ral  earth  pressure  coefficient  depend  on  the 
npressing  pressure,  decreasing  with  its  increase. 
•  values  of  the  lateral  earth  pressure  coeeficient 
noncohesive  soils  became  practically  independ- 
of  the  applied  stress  when  the  applied  stress  is 
ater  than  a  certain  characteristic  value  equal  to 
5-0.2  MPa.  The  stablizing  values  of  the  lateral 
th  pressure  coefficient  depend  little  on  the  soil 
isity  but  depend  substantially  on  its  composi- 
l.  (McFarlane-PTT) 
7-07840 


VELOPMENT  OF  THE  TECHNOLOGY 
D  PROSPECTS  OF  USING  HYDRAULICK- 
3  IN  POWER  CONSTRUCTION, 

•  primary  bibliographic  entry  see  Field  8C. 
7-08571 


)RPHOLOGICAL  CLASSIFICATION  OF 
NALS  IN  NATURAL  SOILS, 

I.  Antropovskii. 

irotechnical  Construction  HYCOAR,  Vol.  20, 
.  9,  p  559-563,  September  1986.  2  tab,  10  ref. 
nslated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
9,  p  51-53,  September  1986. 

icriptors:  'Channel  morphology,  *Canals,  *Soil 
:hanics,  'Classification,  *Fluvial  sediments, 
lal  linings,  Flow  discharge,  Soil  types,  Sedi- 
lts,  Deformation,  Stable  channels,  Stability 
lysis. 

:lassification  of  earth,  unlined  canals,  according 
he  character  of  the  fluvial  process,  taking  into 
ount  the  discharge  volume  of  the  canals,  their 
rating  regime,  and  character  of  the  underlying 
is  given.  The  discharge  volume  and  hydrologi- 
regime  of  canals  are  related  to  their  purpose. 
:  classification  of  unlined  canals  in  the  zone  of 
)ugh-flow  of  the  sediments  is  expanded  by 
ng  into  account  the  classes  of  canals  with  uni- 
*tional  deformations.  Tables  were  prepared 
wing  the  main  parameters,  stability  indices  and 
racter  of  stretches  of  unlined  canals  of  different 
ses  for  use  in  designing  earth  canals.  The  pro- 
ed  classification  system  is  useful  when  develop- 
schemes  of  regulating  and  preventing  undesir- 
:  consequences  of  the  fluvial  process  and  when 
wing  up  recommendations  on  methods  and  nec- 
iry  degree  of  protection  of  canals.  (Wood-PTT) 
7-08577 


',.  Rock  Mechanics  and 
Geology 


ERVTEW  OF  THE  CRETACEOUS   IN  AL- 
RTA, 

erta  Dept.  of  Environment,  Edmonton. 
'  primary  bibliographic  entry  see  Field  2F. 
7-07756 


OLOGY  AND  HYDROLOGY  OF  THE 
t"AN  KARA  FORMATION  (LOWER  CRETA- 
OUS),  NORTH  DAKOTA, 

11  Oil  Co.,  Houston,  TX. 
-.  Wartman. 

Geohydrology  of  the  Dakota  Aquifer,  Pro- 
dings  of  the  First  C.V.  Theis  Conference  on 
ahydrology,  October  5-6,  1982,  Lincoln  Ne- 
ska.  National  Well  Association,  500  W.  Wilson 
ige  Road,  Worthington,  OH.,  1984.  p  22-26,  10 
7  ref. 

•criptors:  'Dakota  Aquifer,  'Groundwater 
vement,  'Geology,  'Geohydrology,  'Inyan 
ra  formation,  'North  Dakota,  'Aquifer  systems, 
quifers,  Sihstone,  Sandstones,  Shale,  Coal, 
uifers,  Transmissivity,  Permeability  coefficient, 
inity. 


The  Inyan  Kara  formation,  the  basal  Cretaceous 
unit  in  North  Dakota,  forms  the  lower  portion  of 
the  Dakota  aquifer  system  in  the  state.  The  forma- 
tion varies  from  +300  to  -3,600  feet  (  +  91.4  to  - 
1,097.3  m)  in  elevation  and  0  to  500  feet  (0  to  152.4 
m)  in  thickness.  Study  in  the  northwestern  portion 
of  the  state  suggests  that  the  Inyan  Kara  is  com- 
posed of  three  members.  The  lower  member,  'A',  is 
a  nonmarine  (fluvio-deltaic)  unit  of  siltstone,  sand- 
stone, shale  and  coal.  The  middle  member,  'B',  is  a 
marginal-marine  (transgressive,  tidal-flat  and  bar- 
rier-bar) unit  of  sandstone,  siltstone  and  shale.  The 
upper  member  'C,  is  a  shallow  marine  unit  of 
interbedded  siltstone  and  shale.  The  extent  of  these 
members  is  not  known.  The  Inyan  Kara  is  the 
shallowest  regional  aquifer  in  North  Dakota.  Per- 
meability varies  from  20  to  130  ft/day  (6  to  40  m/ 
d),  transmissivity  from  200  to  77,000  sq  ft/d  (18.6 
to  7,153.3  sq  m/d),  TDS  content  from  2,000  to 
19,000  mg/L,  and  head  from  800  to  2,200  ft  (244  to 
670  m).  The  Inyan  Kara  is  presently  used  for 
drinking  water,  disposal  of  hypersaline  water  from 
oil  and  gas  wells  and  as  a  low-temperature  geo- 
thermal  resource.  No  economic  discoveries  of  hy- 
drocarbons have  yet  been  made.  (See  also  W87- 
07755)  (Author's  abstract) 
W87-07758 


HYDRODYNAMICS  OF  THE  WILLISTON 
BASIN  IN  THE  NORTHERN  GREAT  PLAINS, 

Geological   Survey,   Lakewood,   CO.   Water   Re- 
sources Div. 
J.  S.  Downey. 

IN:  Geohydrology  of  the  Dakota  Aquifer,  Pro- 
ceedings of  the  First  C.V.  Theis  Conference  on 
Geohydrology,  October  5-6,  1982,  Lincoln  Ne- 
braska. National  Well  Association,  500  W.  Wilson 
Bridge  Road,  Worthington,  OH.,  1984.  p  92-98,  6 
fig,  18  ref. 

Descriptors:  'Petroleum  reservoirs,  'Oilfields, 
'Dakota  Aquifer,  'Hydrodynamics,  'Williston 
Basin,  'Confined  aquifers,  'North  Dakota,  'Mani- 
toba, 'Saskatchewan,  'South  Dakota,  Groundwat- 
er recharge,  Aquifers,  Vertical  flow,  Groundwater 
movement,  Dissolved  solids. 

Paleozoic  and  Mesozoic  rocks  form  at  least  five 
major  confined  aquifers  in  the  Northern  Great 
Plains  of  the  United  States.  These  aquifers  underlie 
an  area  of  more  than  300,000  sq  mi  (777,000  sq 
km),  from  recharge  areas  in  the  northern  Rocky 
Mountains  and  the  Black  Hills  of  South  Dakota  to 
discharge  areas  in  eastern  North  Dakota,  eastern 
South  Dakota  and  the  Canadian  provinces  of 
Manitoba  and  Saskatchewan.  Vertically,  the 
aquifers  extend  from  surface  exposures  in  the  high- 
land recharge  areas  to  depths  greater  than  16,000  ft 
(4,900  m)  in  the  Williston  basin  in  North  Dakota. 
Geologic  structure  is  an  important  control  on  the 
rate  and  direction  of  water  movement  in  the  bed- 
rock aquifers  and  confining  layers.  The  major  fault 
and  lineament  systems  in  the  region  channel 
groundwater  flow  into  paths  north  and  south 
around  the  Williston  basin  to  discharge  areas  in 
eastern  South  Dakota,  the  Lake  Agassiz  basin  of 
North  Dakota  and  along  Lakes  Manitoba  and  Win- 
nipeg in  the  Canadian  province  of  Manitoba.  Strat- 
igraphic  unconformities  between  Paleozoic  and 
Mesozoic  rocks  along  the  northern  edge  of  Willis- 
ton basin  in  the  Canadian  provinces  of  Saskatche- 
wan and  Manitoba  result  in  favorable  conditions 
(traps)  for  the  accumulation  of  oil  and  gas.  These 
conditions  limit  groundwater  flow  northward  from 
the  basin.  Unconformities  also  exist  along  the  east- 
ern edge  of  the  Williston  basin,  but  oil  and  gas 
accumulations  are  absent  in  this  area.  Available 
groundwater  flow  data  indicate  that  flow  takes 
place  through  and  across  the  unconformities  and 
may  thereby  have  flushed  any  petroleum  accumu- 
lations from  existing  traps.  The  Paleozoic  aquifers 
in  the  Williston  basin  contain  water  with  a  dis- 
solved-solid  concentration  in  excess  of  300,000 
mg/L.  In  a  static  flow  system,  this  dense  water 
would  be  expected  to  accumulate  in  the  deepest 
part  of  the  basin.  However,  available  data  and 
simulation  modeling  of  the  hydrologic  system  indi- 
cate that  the  brine  is  not  entirely  static  but  is 
moving  slowly  toward  discharge  areas  in  the  Lake 
Agassiz  basin  of  eastern  North  Dakota  and  the 
province  of  Manitoba.  The  data  also  indicate  that 
the  brine  is  not  in  equilibrium  with  the  existing 


Concrete — Group  8F 

flow  systems  but  is  adjusting  to  a  hydrologic  flow 
system  developed  after  the  retreat  of  the  Wisconsin 
ice  sheet,  which  covered  the  discharge  area  of  the 
bedrock  aquifers.  (See  also  W87-07755)  (Lantz- 
PTT) 
W87-07768 


DETERMINATION  OF  THE  SCATTER  DIS- 
TANCE OF  ROCK  PIECES  DURING  BLAST- 
ING UNDER  POWER  CONSTRUCTION  CON- 
DITIONS, 

For  primary  bibliographic  entry  see  Field  8H. 

W87-07842 
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8F.  Concrete 


ROLLER    COMPACTED    CONCRETE    DAMS 
WORLDWIDE, 

Portland  Cement  Association,  Denver,  CO. 
For  primary  bibliographic  entry  see  Field  8A. 
W87-07623 


VIBRATION    TECHNIQUES    IN    THE    CON- 
STRUCTION OF  LARGE  DAMS, 

For  primary  bibliographic  entry  see  Field  8A. 

W87-07837 


CONCERNING  THE  STANDARD  REQUIRE- 
MENTS IMPOSED  ON  THE  STRENGTH  OF 
CONCRETE  FOR  DAMS, 

V.  N.  Durcheva,  A.  N.  Marchuk,  G.  T.  Mikeladze, 
V.  B.  Sudakov,  and  M.  A.  Marchuk. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  8,  p  497-508,  August  1986.  10  fig,  3  tab,  22  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  8,  p  43-50,  August  1986. 

Descriptors:  'Safety,  'Concrete  dams,  'Concrete 
construction,  'Concrete  technology,  Powerplants, 
Hydroelectric  plants. 

This  study  examines  the  substantiation  of  the  stand- 
ard requirements  imposed  on  concrete  strength  of 
dams.  Having  analyzed  the  data  on  the  concrete 
strength  and  temperature  regimes  of  concrete  dams 
constructed  in  the  USSR  in  recent  decades,  the 
authors  suggest  using  for  dams  a  concrete  safety 
factor  equal  to  1  and  to  take  more  than  the  present- 
ly established  180  days  as  the  basic  grade  age.  With 
the  modern  technological  systems  being  used  in 
dam  construction  there  are  no  grounds  for  using 
the  so-called  concrete  safety  factor.  The  standard 
strength  of  concrete,  rather  than  the  calculated, 
should  be  used  when  calculating  the  static  work  of 
dams  and  assigning  the  strength  requirements  of 
concretes.  The  reduction  in  the  content  of  cement 
in  concrete  by  40-70  kg/cu  m  of  concrete  as  a 
result  of  such  a  change  in  the  standard  require- 
ments would  substantially  increase  the  effective- 
ness of  measures  on  ensuring  solidity  of  the  con- 
crete masonry  of  dams,  since  one  of  the  principal 
causes  of  thermal  cracking  is  the  high  content  of 
cement.  The  grade  strength  of  concrete  of  dams 
should  be  timed  to  an  age  of  one  year.  In  individ- 
ual cases  for  the  largest  structures  whose  construc- 
tion time  takes  more  than  3  years,  the  period  can 
be  extended.  The  grade  age  of  concrete  of  various 
parts  of  dams  should  be  assigned  on  the  basis  of  the 
calendar  schedule  of  placing  concrete  in  the  struc- 
ture with  consideration  of  the  duration  of  filling 
the  reservoir  to  the  normal  pool  level.  For  the 
volume  of  concrete  being  placed  in  the  last  year  of 
construction,  the  grade  age  of  concrete  with  re- 
spect to  strength  should  be  6  months.  For  dams 
located  in  regions  with  negative  mean  annual  tem- 
peratures the  grade  strength  should  be  assigned  on 
the  basis  of  the  calendar  schedule  of  concrete  and 
duration  of  filling  the  reservoir.  For  buttress  dams 
in  these  regions  the  grade  age  of  concrete  should 
be  6  months,  and  increased  to  one  year  only  for 
concrete  placed  during  the  spring  and  summer. 
(McFarlane-PTT) 
W87-07843 


METHODS  FOR  CONTROLLING  EFFECTS  OF 
ALKALI-SILICA  REACTION  IN  CONCRETE, 

Army  Engineer  Waterways  Experiment   Station, 
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Field  8— ENGINEERING  WORKS 


Group  8F — Concrete 

Vicksburg,  MS.  Structures  Lab. 

A.  D.  Buck,  and  K.  Mather. 

Available  from  the  National  Technical  Information 

Service,    Springfield,   Virginia   22161,   as   ADA- 

178479.  Price  codes  ACM  in  paper  copy  and  A01  in 

microfiche.  Technical  Report  SL-87-6,  February 

1987.  Final  Report.  61  p,  44  tab,  9  ref. 

Descriptors:  'Concretes,  'Concrete  technology, 
•Alkalinity,  'Chemical  reactions,  'Silica,  Aggre- 
gates, Pozzolans,  Fly  ash,  Igneous  rocks,  Materials 
testing. 

This  researchproject  concerned  methods  of  mini- 
mizing the  effects  of  alkali-silica  reaction  in  con- 
crete. Ten  pozzolans  were  tested  to  determine  how 
they  could  most  effectively  be  used  to  maximize 
reduction  of  expansion  due  to  alkali-silica  reqction 
when  the  pessium  amounts  of  opal  or  of  reactive 
glassy  igneous  rock  were  used  as  aggregate  with 
cements  of  several  levels  of  alkali  content.  Three 
of  these  pozzolans  (fly  ash  AD-505,  fly  ash  AD- 
509,  and  natural  pozzolan  AD-518)  were  selected 
for  further  work  and  were  used  at  selected  levels 
of  cement  replacement  with  pessium  amounts  of 
opal,  glassy  igneous  rock,  and  an  estimated  pes- 
sium for  chert  with  each  of  two  high-alkali  ce- 
ments. In  general,  use  of  these  pozzolans  at  their 
optimum  levels  was  an  effective  procedure  as  ex- 
pansions of  several  tenths  of  a  percent  were  usually 
reduced  to  a  few  hundredths.  It  was  also  found 
that  some  fly  ashes  when  used  at  about  30% 
cement  replacement  level  actually  caused  more 
expansion,  especially  with  low-alkali  cement.  This 
is  believed  to  be  due  to  the  additional  water- 
soluble  alkali  provided  by  the  fly  ash  to  the  system. 
Work  was  done  with  different  mineral  fractions  of 
a  reactive  granite  gneiss  plus  the  whole  rock  to 
identify  the  reactive  constituent;  it  was  concluded 
that  the  reactivity  of  the  granite  gneiss  was  due  to 
trained  quartz  as  a  constituent  mineral.  Work  with 
ambulations  of  silica  fume  and  calcium  hydroxide 
*rith  water  showed  the  reactivity  of  the  fume  and 
dentified  a  well  crystallized  calcium  silicate  as  the 
reaction  product.  (Author's  abstract) 
W87-08220 

8G.  Materials 


USE  OF  NEW  ANTIFRICTION  MATERIALS  IN 
HEAVILY  LOADED  THRUST  BEARINGS  OF 
TURBINE-GENERATOR  UNITS, 

For  primary  bibliographic  entry  see  Field  8C. 
W87-07841 


8H.  Rapid  Excavation 


DETERMINATION  OF  THE  SCATTER  DIS- 
TANCE OF  ROCK  PIECES  DURING  BLAST- 
ING UNDER  POWER  CONSTRUCTION  CON- 
DITIONS, 

E.  I.  Shifrin. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  8,  p  494-496,  August  1986.  1  fig,  5  ref.  Trans- 
lated from  Gidrotekhnicheskoe  Stroitel'stvo,  No. 
8,  p  41-42,  August  1986. 

Descriptors:  'Scatter  distance,  'Rapid  excavation, 
'Blasting,  'Explosives,  'Hazardous  materials, 
•Safety,  Construction  methods,  Powerplants,  Hy- 
droelectric plants,  Prediction. 

Blasting  of  rock  by  hole  charges  creates  flying 
pieces  of  rock  which  may  damage  nearby  buildings 
and  structures  and  threaten  people.  It  is  important 
to  be  able  to  accurately  predict  the  scatter  distance 
of  the  rock  pieces.  Safety  regulations  currently 
recommend  calculating  the  scatter  distance  of  rock 
pieces  for  hole  charges  by  reducing  them  to  con- 
centrated crater  charges.  This  method  of  calcula- 
tion is  inaccurate  due  to  the  noncorrespondence  of 
physical  phenomena  during  blasting  or  concentrat- 
ed and  elongated  charges.  A  comparison  of  several 
alternative  formulas  was  carried  out  by  inspecting 
a  multitude  of  variants  in  the  relations  between 
scatter  distance  and  those  factors  shown  to  effect 
scatter  distance,  such  as  strength  coefficient,  height 
of  ledge,  hole  pattern,  stemming  length,  linear 
mass  of  charge,  powder  factor,  and  charge  length. 
By  converting  from  a  row-by-row  delay  scheme  to 


a  diagonal  delay  scheme,  as  well  as  hole-by-hole 
blasting,   it  is  possible  to  reduce  the  scattering 
distance.  (McFarlane-PTT) 
W87-07842 


USE  OF  TRENCH  AND  PIT  CRATER 
CHARGES  AT  THE  CONSTRUCTION  SITE  OF 
THE  HOA-BINH  HYDRO  DEVELOPMENT, 

V.  A.  Kuznetsov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  8,  p  517-521,  August  1986.  2  fig,  1  tab.  Trans- 
lated from  Gidrotekhnicheskoe  Stroitel'stvo,  No. 
8,  p  57-60,  August  1986. 

Descriptors:  'Rapid  excavation,  'Blasting,  'Explo- 
sives, 'Cofferdams,  Da  River,  Hoa-Binh,  Vietnam, 
Construction  methods. 

At  the  construction  site  of  the  Hoa-Binh  hydro 
development  in  Vietnam  a  series  of  crater  explo- 
sions was  carried  out  to  open  and  eliminate  the 
cofferdams  of  the  temporary  diversion  canal. 
Crater  blasting  was  necessary  owing  to  the  lack  of 
powerful  excavators  with  backhoe  equipment  and 
lack  of  time  set  for  the  start  of  damming  the  Da 
River.  For  using  the  available  experimental  and 
calculation-methodological  principles  of  crater 
blasting  in  the  less  studied  practice  of  blasting 
cofferdams  and  embankments,  it  is  expedient  to 
keep  as  one  of  the  main  calculation  parameters  the 
index  of  action  of  the  blast,  having  transformed  it 
to  the  ratio  of  the  depth  of  the  blasted  cut  and 
depth  of  the  charge.  (McFarlane-PTT) 
W87-07846 


TECHNICAL  PROGRESS  IN  HYDRAULICK- 
ING, 

N.  N.  Kozhevnikov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  9,  p  523-527,  September  1986.  4  fig.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  9,  p  6- 
10,  September  1986. 

Descriptors:  'Hydraulic  machinery,  'Hydraulic 
equipment,  'Dredging,  'Hydraulic  design,  'Exca- 
vation, 'USSR,  Hydraulicking,  Design  criteria, 
Sand,  Alluvial  soils,  History. 

The  use  of  hydraulicking  is  effective  when  exca- 
vating non-cohesive  alluvial  soils,  such  as  sand, 
loamy  sand,  or  sand-gravel.  Pits  containing  these 
types  of  soils  are  often  located  in  river  floodplains 
and  are  therefore  frequently  flooded  and  inaccessi- 
ble for  dry  excavation  equipment.  The  history  of 
use  of  dredges  and  of  the  improvements  made  in 
hydraulic  machinery  and  dredge  design  was  de- 
tailed. Modernization  of  individual  components  of 
hydraulicking  equipment  at  the  State  All-Union 
Trust  for  Planning  and  Performing  Hydraulicking 
Works  over  the  last  40  years  has  increased  produc- 
tivity by  2-3%  per  year.  The  improvement  in  the 
design  of  hydraulicking  equipment  is  ongoing. 
(Wood-PTT) 
W87-08570 


DEVELOPMENT  OF  THE  TECHNOLOGY 
AND  PROSPECTS  OF  USING  HYDRAULICK- 
ING IN  POWER  CONSTRUCTION, 

For  primary  bibliographic  entry  see  Field  8C. 
W87-08571 

81.  Fisheries  Engineering 


CONTAMINANT  EFFECTS  ON  FISHERIES. 

Department  of  Fisheries  and  Oceans,  Burlington 
(Ontario).  Great  Lakes  Fisheries  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5C. 

W87-07631 


APPRAISING  THE  STATUS  OF  FISHERIES: 
REHABILITATION  TECHNIQUES, 

Ontario  Ministry  of  Natural  Resources,  Thunder 

Bay.  Fisheries  Research  Section. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-07647 


PROBLEM  OF  PROTECTING  FISH  AT 
WATER  INTAKES, 

V.  S.  Mishchenko,  and  V.  N.  Pestryakov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  8,  p  509-512,  August  1986.  5  ref.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  8,  p 
50-52,  August  1986. 

Descriptors:  'Fish  barriers,  'Fish  passages,  'Fiih 
management,  Lake  fisheries,  Reservoir  fisheries, 
Entrainment. 

Hydraulically  substantiated  protective  screens 
bathed  by  water  jets  can  reduce  fish  entrainment  at 
water  intakes.  Hydraulic  fish  protective  devices 
(FPDs)  have  been  tested  under  experimental  and 
actual  conditions  with  a  90  to  100%  effectiveness 
protecting  young  fish  when  the  design  parameters 
are  fulfilled.  The  presence  of  a  screen  bathed  by 
water  jets  does  not  preclude  the  need  for  periodic 
cleaning  of  the  screen  (occluded  by  plant  trash), 
the  possibility  of  interruptions  in  the  passage  of  the 
necessary  water  discharges,  and  hydraulic  condi- 
tions under  which  injury  and  death  of  young  fish  is 
possible,  especially  with  the  use  of  shutters.  Other 
techniques  would  include  using  the  bend  of  a  cur- 
vilinear canal  with  a  fish  diversion  at  the  head  of  a 
concave  bank  as  a  FPD.  The  use  of  an  air-bubble 
curtain  for  protecting  young  fish  from  entering 
intakes  deserves  attention.  Rather  than  pure  com- 
pressed air,  the  addition  of  a  concentrate  of  a 
substance  having  an  acrid  odor  which  might 
frighten  fish  away  from  the  air-bubble  curtain  is 
suggested.  The  removal  of  young  fish  by  air-lift 
currents  into  the  surface  water  layers  is  also  sug- 
gested. When  combined  with  a  floating  boom  de- 
flector to  deflect  fish  to  a  diversion,  the  young  fish 
would  be  lifted  to  the  surface  immediately  in  front 
of  the  boom  and  diverted  to  safety.  (McFarlane- 
PTT) 
W87-07844 


LOSS  OF  LAMPRICIDES  BY  ADSORPTION 
ON  BOTTOM  SEDIMENTS, 

National  Fishery  Research  Lab.,  La  Crosse,  WI. 
V.  K.  Dawson,  D.  A.  Johnson,  and  J.  L.  Allen. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences  CJFSDX,   Vol.   43,   No.    8,   p    1515-1520, 
August  1986.  2  fig,  7  tab,  13  ref. 

Descriptors:  'Lampricides,  'Piscicides,  'Adsorp- 
tion, *Bottom  sediments,  'Pesticides,  'River  sedi- 
ments, 'Water  quality  management,  Path  of  pollut- 
ants, Sediments,  Great  Lakes,  Lamprey,  Fish, 
Chemical  properties,  Acidity. 

Problems  have  been  encountered  in  maintaining 
effective  concentrations  of  the  lampricides  3-tri- 
fluoromethyl-4-nitrophenol  (TFM)  and  5,2'-dich- 
loro-4'  nitrosalicylanilide  (Bayer  73)  during  treat- 
ments of  certain  Great  Lakes  tributaries.  Concen- 
trations of  Bayer  73  decreased  by  more  than  80% 
in  a  portion  of  the  Ford  River,  Michigan  during 
treatment  in  1980.  Therefore,  experiments  were 
conducted  to  determine  if  adsorption  by  certain 
sediments  was  contributing  to  this  loss.  Laboratory 
studies  demonstrated  that  lampricides  are  adsorbed 
by  silt-type  sediments  that  are  high  in  organic 
content,  including  those  collected  from  the  treated 
portion  of  the  Ford  River.  Un-ionized  lampricides 
(acidic  solution)  were  more  readily  adsorbed  than 
ionized  forms  (basic  solution).  Adsorption  onto 
sediments  was  proportionally  greater,  and  desorp- 
tion  proportionally  less,  for  Bayer  73  than  for 
TFM.  When  Ford  River  sediments  were  mixed 
with  lampricide-free  water,  less  than  10%  of  the 
adsorbed  Bayer  73,  but  more  than  60%  of  the 
TFM,  was  released.  It  is  concluded  that  the  exten- 
sive adsorption  of  the  lampricides  (especially 
Bayer  73)  from  solution  by  silt-type  sediments  ex- 
plains much  of  the  loss  of  effective  concentrations 
in  certain  streams.  (Author's  abstract) 
W87-07882 


RELATIONSHIPS  BETWEEN  STREAM  AND 
INTRAGRAVEL  TEMPERATURES  IN  COAST- 
AL DRAINAGES,  AND  SOME  IMPLICATIONS 
FOR  FISHERIES  WORKERS, 

Department  of  Fisheries  and  Oceans,  Vancouver 

(British  Columbia). 

For  primary  bibliographic  entry  see  Field  2H. 
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SCIENTIFIC  AND  TECHNICAL  INFORMATION— Field  10 


Specialized  Information  Center  Services — Group  10D 


87-07896 


TECTS  OF  FLUCTUATING  TEMPERATURE 
V  MORTALITY,  STRESS,  AND  ENERGY  RE- 
lRVES  OF  JUVENILE  COHO  SALMON, 

itional  Marine  Fisheries  Service,  Kodiak,  AK. 

jrthwest  and  Alaska  Fisheries  Center. 

ir  primary  bibliographic  entry  see  Field  2H. 

87-08041 


ERCURY  CONTENT  OF  SHRIMP  (PENAEUS 
INNAMEI)  REARED  IN  A  WASTEWATER- 
IA WATER  AQUACULTURAL  SYSTEM, 

irbor  Branch  Foundation,  Inc.,  Fort  Pierce,  FL. 
ir  primary  bibliographic  entry  see  Field  5B. 
87-08115 


'ALUATION  OF  GROWTH  AND  PRODUC- 
ON  OF  JARAQUIS  (SEMAPROCHILODUS 
P)  IN  A  TERRA  FIRMA  STREAM  IM- 
>UNDMENT  IN  THE  ENVIRONS  OF 
CMAUS,  AMAZONAS  (AVALIACAO  DO 
tESCIMENTO  E  DA  PRODUCAO  DE  JARA- 
JIS  (SEMAPROCHILODUS  SPP),  EM  DE 
ARAPE  DE  TERRA  FIRME  NOS  ARRE- 
)RES  DE  MANAUS,  AMAZONAS), 
itituto  Nacional  de  Pesquisas  da  Amazonia, 
inaus  (Brazil). 

r  primary  bibliographic  entry  see  Field  2H. 
17-08274 


MANPOWER,  GRANTS 
AND  FACILITIES 

i.  Education  (Extramural) 


RVEY   OF   CONTAMINANT   HYDROGEO- 
GY  IN  CANADA, 

tional  Water  Research  Inst.,  Burlington  (Ontar- 

r  primary  bibliographic  entry  see  Field  5B. 
17-07803 


t.  Education  (In-House) 


3HT-TO-KNOW  AT  A  WASTEWATER 
EATMENT  PLANT:  THE  ALCOSAN  EXPE- 

ENCE, 
D.  McFalls. 

ter  Pollution  Control  Association  of  Pennsylva- 
Magazine,  Vol.  20,  No.  2,  p  9-10,  22,  March- 
ril  1987. 

scriptors:  *Education,  *Training,  *Employee 
ication,  •Community  education,  *Right-to- 
ow  Act,  'Wastewater  facilities,  'Water  treat- 
Bt  facilities,  Wastewater  treatment,  Hazards,  In- 
itiation exchange,  Hazardous  materials,  Poisons, 
lins,  Planning,  Chlorine. 

:  Allegheny  County  Sanitary  Authority,  AL- 
>SAN,  has  completed  the  bulk  of  its  Right-to 
ow  Compliance  Program  which  adheres  to  the 
insylvania  Worker  and  Community  Right-to- 
ow  Act  which  is  designed  to  provide  employees 
1  the  general  public  with  health  information 
>ut  the  toxic  substances  found  in  the  workplace. 
i  implementation  of  a  Right-to-Know  Compli- 
e  program  for  the  large  wastewater  treatment 
ility  for  the  City  of  Pittsburgh  and  78  neighbor- 
municipalities  required  extensive  planning  and 
of  consultants.  An  overview  of  the  law  and 
»ils  of  the  steps  taken  by  ALCOSAN  are  pre- 
ted.  All  chemicals  used  at  the  plant  were  identi- 
l  Material  Safety  Data  Sheets  were  obtained 
each  chemical  used,  and  chemical  containers 
re  checked  for  appropriate  identification  and 
ard  labels.  All  employees  attended  general 
ning  sessions  and  special  training  sessions  were 
i  for  those  employees  handling  particularly 
ardous  materials.  In  addition,  ALCOSAN 
•e  to  make  the  voluntary  effort  to  sponsor  a 
sting  open  to  the  community  to  discuss  the 
ardous  substances  at  the  plant,  specifically  chlo- 
s.  The  ALCOSAN  experience  helped  the  em- 


ployees and  the  community  and  showed  the  ability 
of  a  wastewater  treatment  plant  to  come  into  full 
compliance  with  the  Right-to-Know  Law.  (Wood- 
PTT) 

W87-07868 


PROVIDING  SECTION  SERVICES  IN  TECH- 
NICAL INFORMATION  AND  TRAINING, 

American  Water  Works  Association,  Denver,  CO. 
D.  B.  Preston. 

IN:  Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver,  Colorado.  Na- 
tional Bureau  of  Standards  Special  Publication  No. 
624,  June  1982.  p  37-45. 

Descriptors:  Technical  societies,  'Information  ex- 
change, 'Training,  American  Water  Works  Asso- 
ciation, Education,  Economic  aspects,  Organiza- 
tions. 

The  American  Water  Works  Association's 
(AWWA's)  training  and  technical  information  pro- 
grams have  been  undergoing  a  major  evolutionary 
change  over  the  past  several  years.  The  planning, 
development,  and  implementation  of  various  pro- 
grams administered  by  the  education  department 
have  been  a  time-consuming  process;  currently, 
however,  established  programs  are  online  and  new 
directions  are  being  examined  to  expand  and  im- 
prove member  service.  Perhaps  one  of  the  most 
recent  and  significant  changes  in  program  direction 
has  resulted  from  a  reorganization  of  the  education 
department  and  the  assignment  of  staff  to  a  materi- 
als development  section.  This  group  of  people  is 
responsible  for  the  preparation  and  recent  publica- 
tion of  a  Chlorination  Training  Package.  The  train- 
ing package  concept  is  a  new  thrust  for  the  Asso- 
ciation in  providing  training  alternatives  that  have 
not  existed  before.  The  chlorination  package  has 
been  prepared  in  10  individual  modules  of  instruc- 
tion and  offers  the  user  several  options  for  con- 
ducting inservice  training  sessions  on  a  short-  or 
long-term  basis.  The  use  of  packaged  program 
materials  is  not  only  an  efficient  method  of  provid- 
ing training  and  improving  operating  performance, 
but  probably  the  most  cost-effective.  It  is  more 
economical  than  paying  registration  fees,  transpor- 
tation costs,  and  per  diem  expenses  for  outside 
training.  Here  are  some  advantages  that  should  be 
evaluated  in  considering  the  purchase  of  a  pack- 
aged training  course:  (1)  training  expenses  can  be 
shared  with  neighboring  utilities;  (2)  training  can 
be  adapted  to  deal  with  inplant  operating  prob- 
lems; (3)  instruction  can  be  paced  to  the  learning 
rate  and  interests  of  plant  operation  staff;  (4) 
course  materials  can  be  taught  at  a  time  most 
convenient  to  the  work  schedule;  and  (5)  instruc- 
tional materials  are  reusable.  They  will  be  around 
for  a  long  time,  providing  opportunities  to  hold 
refresher  courses  or  train  new  employees.  As 
fewer  and  fewer  dollars  are  appropriated  for  train- 
ing at  the  national  level,  it  will  become  increasing- 
ly important  that  AWWA  sections  as  well  as  local 
utilities  provide  the  necessary  training  for  their 
employees.  (See  also  W87-08420)  (Lantz-PTT) 
W87-08423 

9C.  Research  Facilities 


ANNUAL  REPORT:  1983.  ENVIRONMENTAL 
MEASUREMENTS  LABORATORY,  USDOE. 

Department  of  Energy,  New  York.  Environmental 
Measurements  Lab. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia  22161,  as  DE84- 
013758.  Price  codes:  A06  in  paper  copy,  A01  in 
microfiche.  Report  No.  EML--423,  March  1984. 
115  p,  27  fig,  1  tab,  27ref. 

Descriptors:  'Environmental  assessment,  'Lakes, 
•Reservoirs,  'Acid  water,  'Research  facilities,  En- 
vironmental protection. 

The  1983  Annual  Report  of  the  DOE  Environ- 
mental Measurements  Laboratory,  is  presented  as  a 
series  of  short  descriptions  of  each  of  the  more 
than  100  projects  in  which  the  EML  was  actively 
engaged  during  the  year.  They  are  grouped  by 
broad  programmatic  headings  under  the  organiza- 


tional units  of  the  Laboratory.  Following  the  tech- 
nical abstracts  are  sections  describing  the  organiza- 
tion, staff,  outside  activities  and  in  house  publica- 
tions and  presentations.  While  the  abstracts  appear 
in  the  section  of  the  lead  author's  Division  or 
Branch,  many  projects  are  multi-organizational 
and  are  so  noted  in  this  report  by  joint  authorship 
and  cross  referencing.  1983  saw  another  reduction 
in  the  Laboratory's  personnel  ceiling  from  95  full- 
time  equivalent  (FTE)  to  93.  In  just  seven  years 
staff  reduction  has  been  twenty-six  FTE,  in  excess 
of  21%.  In  December,  a  two  and  one  half  day 
review  of  the  technical  programs  was  conducted  at 
the  Laboratory  for  the  Office  of  Health  and  Envi- 
ronmental Research  (OHER).  In  all,  there  were 
seven  non-DOE  reviewers  and  six  from  OHER. 
Twenty  short  papers  summarizing  the  presenta- 
tions will  be  published  as  an  EML  report  (publica- 
tion in  progress).  The  staff  was  again  involved  in 
rather  extensive  field  work  in  1983,  for  the  most 
part  continuing  the  study  of  acidified  lakes,  the  use 
of  lake  and  reservoir  sediments  for  understanding 
regional  pollution  history  and  further  research  on 
evaluating  U.S.  population  doses  from  fallout  re- 
sulting from  atmospheric  nuclear  tests  in  Nevada, 
in  the  1950's.  (Lantz-PTT) 
W87-08241 

10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 

10D.  Specialized  Information 
Center  Services 


ASSESSMENT  OF  TOXIC  SUBSTANCE  IN- 
FORMATION SOURCES, 

Technical  Resources,  Inc.,  Bethesda,  MD. 
A.  Lee. 

IN:  Hazard  Assessment  of  Chemicals:  Current  De- 
velopments, Vol.  1,  Academic  Press,  New  York. 
1981.  p  1-16,  1  tab. 

Descriptors:  'Data  acquisition,  'Computers,  'Haz- 
ardous materials,  Data  collections,  Data  process- 
ing, Data  storage  and  retrieval,  Data  transmission, 
Networks,  Toxins. 

This  article  reviews  the  various  data  sources  avail- 
able to  those  government  agencies  charged  with 
the  responsibility  of  assessing  the  health  and/or 
environmental  hazards  of  chemical  substances. 
Two  of  the  largest  commercial  computerized  data- 
base dealers,  Systems  Development  Corporation 
and  Lockheed  Information  System,  offer  access  to 
data  bases  in  chemistry,  biology,  environmental 
sciences,  business,  energy,  and  sociology.  Access 
to  handbooks  and  data  compendia  will  also  facili- 
tate the  assessment  of  a  chemical's  potential 
hazard.  Problems  in  data  gathering  have  often  been 
encountered  when  searching  for  information  on  a 
chemical's  method  of  manufacture  and  production, 
and  use  or  exposure.  The  EPA  maintains  data  on 
wastewater  treatment  processes  in  the  Section  308 
data  base.  The  EPA  is  developing  a  Chemical 
Substance  Information  Network  (CSIN)  to  collect 
and  develop  data  to  assess  potential  health  and 
environmental  effects  of  chemical  substances.  Pre- 
liminary designs  for  CSIN  show  seven  subsystems 
with  the  ability  to  add  subsystems  as  the  need 
arises.  (See  also  W87-08394)  (Geiger-PTT) 
W87-08395 


MANAGEMENT  INFORMATION  SYSTEMS 
FOR  WATER  RESOURCES, 

North  Carolina  State  Univ.  at  Raleigh. 
F.  J.  Smith. 

IN:  Proceedings  of  the  National  Water  Conserva- 
tion Conference  on  Publicly  Supplied  Potable 
Water,  April  14-15,  1981,  Denver,  Colorado.  Na- 
tional Bureau  of  Standards  Special  Publication  No. 
624,  June  1982.  p  347-352,  3  tab. 

Descriptors:  'Information  systems,  'Water  re- 
sources development,  'Information  exchange, 
Water  management,  Cost  analysis,  Water  systems, 
Utilities,  Rates,  Training,  Water  conservation, 
Public  relations. 
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Field  10— SCIENTIFIC  AND  TECHNICAL  INFORMATION 
Group  10D — Specialized  Information  Center  Services 

Water  utility  managers  are  confronted  repeatedly 
with  difficult  decisions  which  require  a  good  infor- 
mation support  base.  Attempts  to  increase  efficien- 
cy in  water  resource  utilization  through  conserva- 
tion will  generate  even  further  demands  for  infor- 
mation to  track  program  efforts  in  consumer  edu- 
cation, leak  detection,  regulation  and  enforcement, 
pricing,  emergency  allocation,  and  comprehensive 
planning  to  name  only  a  few.  Unless  preparation  is 
made  to  meet  these  informational  prerequisites  of 
management  on  a  broad  scale,  efforts  to  boost 
efficiency  through  conservation  will  surely  fizzle. 
Several  large  metropolitan  and  suburban  water 
systems  have  led  the  way  in  development  of  so- 
phisticated information  systems,  computer  models, 
and  information  specialists.  Reports  of  their  experi- 
ences suggest  that  the  payback  to  systems  in  re- 
duced cost  of  development  and  operations  is  at- 
tractive. Yet  most  large  systems  have  not  followed 
this  lead  and  conservation  remains  the  stepchild  of 
water  management  activities.  Furthermore,  for 
smaller  water  systems  these  models  are  simply  not 
applicable  given  their  special  information  needs 
and  their  severe  constraints  of  system  resources. 
With  this  in  mind,  water  agency  personnel  were 
surveyed  to  identify  efficient  sets  fo  information 
for  water  systems  (large,  medium,  and  small)  on 
which  water  management  can  confidently  develop 
and  operate  programs  including  water  conserya- 

tion-at  minimum  cost.  Two  major  objectives  guide 

the  research  program  which  are  particularly  rele- 
vant to  this  conference:  (1)  identify  management 

problems  from  the  different  perspectives  of  local 

water  utility,  industry,  and  citizens-as  a  first  step 

toward  targeting  management  information  to  State 

and  local  problems;  and  (2)  identify  an  efficient  set 

of  information  elements-to  support  water  utility 

management    and    their    affiliated    consultants    in 

planning,  operations,  rate  setting,  allocation,  public 

participation,  staff  training,  and  conservation  pro- 
grams. (See  also  W87-08420)  (Lantz-PTT) 

W87-08455 


182 


I 


SUBJECT  INDEX 


■ffl 

-'■■:■, 

''■■'■:■•■■'■       ■ 


SORPTION 

L-Ray     Photoconductivity     Measurements    of 

iXAFS  in   Liquids:  Techniques  and  Applica- 

ons, 

^87-08494  5A 

CLIMATIZATION 

fetallothionein    and    Acclimation    to    Heavy 

letaJs  in  Fish:  A  Review, 

/87-07640  5C 

Explanations  for  the  Acclimation  Period  Preced- 
ig  the  Mineralization  of  Organic  Chemicals  in 
.quatic  Environments, 
/87-08297  5B 

jnetics  of  Nutrient  Uptake  and  Growth  in  Phy- 

iplankton, 

/87-08321  2H 

EMULATION 

ifluence  of  IAA  on  the  Uptake  of  Potassium, 
alcium,    Magnesium,   Water   Absorption   and 
rrowth  in  Young  Maize  Seedlings, 
'87-07813  21 

3il  and  Subsoil  Moisture  Accumulation  Due  to 
iryland  Agriculture  in  Southern  Alberta, 
'87-07906  2G 

DTYLARSENOCHOLINE 

lentification  and  Quantification  of  Arsenocho- 
le  and  Acetylarsenocholine  in  Trace  Amounts 
Biological  Material  by  Use  of  Pyrolysis  Gas 
hromatography/Mass  Spectrometry, 
'87-08064  5A 

CTYLENE  REDUCTION 

cetylene  Reduction  Rate  as  a  Physiological 
idicator  of  the  Response  of  Field-Grown  Soy- 
ans  to  Simulated  Acid  Rain  and  Ambient  Gas- 
>us  Pollutants, 
'87-07980  5C 

D  DEPOSITION 

ole  of  Research  Measurement  Networks  as 

ontributors  to  Federal  Assessments  of  Acid 

eposition, 

'87-08314  7A 

D  MINE  DRAINAGE 

istribution  of  Iron-Oxidizing  Bacteria  in  the 
ordic  Uranium  Tailings  Deposit,  Elliot  Lake, 
ntario,  Canada, 
'87-08299  5B 

icrobial  Ecology  of  Rum  Jungle  II:  Environ- 
ental  Study  of  Two  Flooded  Opencuts  and 
nailer,  Associated  Water  Bodies, 
'87-08412  5B 


DRAIN 

nnual  Report,  1984. 
'87-07728 


2B 


hunderstorms:  An  Important  Mechanism  in  the 

ransport  of  Air  Pollutants, 

'87-07810  5B 

nalkvllead  Occurrence,  Biological  Interac- 
>ns,  and  Possible  Impact  on  Forest  Decline, 
'87-07820  5C 

hemistry  of  Fogwater  and  Estimated  Rates  of 
ccult  Deposition  in  an  Agricultural  Area  of 
sntral  Switzerland, 
'87-07822  2B 

Dntinuous-flow  Real-time  and  Flow  Injection 

etermination     of     Rainwater     pH     with     a 

>ly(vinyl  chloride)-Based  Tubular  Membrane 

lectrode, 

'87-07824  7B 

aliment  Diatom  and  Metal  Stratigraphy  from 
ocky  Mountain  Lakes  with  Special  Reference 
Atmospheric  Deposition, 
'87-07873  5B 


Locomotor  Activity  and  Blood  Plasma  Param- 
eters of  Acid-Exposed  Lake  Whitefish,  Core- 
gonus  clupeaformis, 
W87-07883  5C 

Effects  of  a  Short-Term  Experimental  Acidifica- 
tion on  a  Microinvertebrate  Community:  Rhizo- 
poda,  Testacea, 
W87-07897  5C 

Effects  of  Dietary  Aluminum  Sulphate  on  Re- 
productive   Success    and    Growth    of   Ringed 
Turtle-Doves  (Streptopelia  risoria), 
W87-07902  5C 

Acetylene  Reduction  Rate  as  a  Physiological 
Indicator  of  the  Response  of  Field-Grown  Soy- 
beans to  Simulated  Acid  Rain  and  Ambient  Gas- 
eous Pollutants, 
W87-07980  5C 

Effects  of  Low  pH  on  Reproduction  of  Rainbow 

Trout, 

W87-08043  5C 

Effect  of  Ambient  Ozone  Pollution  and  Acidic 
Rain  on  the  Growth  and  Chlorophyll  Content  of 
Green  and  White  Ash, 
W87-08111  5C 

Effect  of  Fertilizer  on  the  Growth  of  Radish 
Plants  Exposed  to  Simulated  Acidic  Rain  Con- 
taining Different  Sulfate  to  Nitrate  Ratios, 
W87-08112  5C 

Acid  Rain  and  Transported  Air  Pollutants:  Im- 
plications for  Public  Policy. 
W87-08208  5B 

Canopy  Structure  and  Cloud  Water  Deposition 

in  Subalpine  Coniferous  Forests, 

W87-08301  2B 

Cloud  Droplet  Nucleation  and  Cloud  Scaveng- 
ing of  Aerosol   Sulphate  in   Polluted  Atmos- 
pheres, 
W87-08302  5B 

Observations  on  Acidity  and  Ions  in  East  Green- 
land Precipitation, 
W87-08303  5B 

Role  of  Research  Measurement  Networks  as 

Contributors  to  Federal  Assessments  of  Acid 

Deposition, 

W87-08314  7A 

Evaluation  of  Uncertainty  Associated  With  Alu- 
minum Equilibrium  Calculations, 
W87-08328  5B 

Direct  and  Indirect  Effects  of  Acidic  Deposition 
on     Vegetation,     Acid     Precipitation     Series, 
Volume  5. 
W87-08401  5C 

Ecosystems  Approach  to  the  Acid  Rain  Prob- 
lem, 
W87-08402  5C  ■ 

Effects  of  Acid  Precipitation  on  Plant  Diseases, 
W87-08403  5C 

Effects  of  Acidic  Deposition  on  Forest  Vegeta- 
tion:   Interaction    with    Insect    and    Microbial 
Agents  of  Stress, 
W87-08404  5C 

Microbial  Response  to  Acid  Deposition  and  Ef- 
fects on  Plant  Productivity, 
W87-08405  5C 

Biogeochemical  Responses  of  Forest  Canopies 

to  Acid  Precipitation, 

W87-08406  5C 


Assessing   the   Possibility  of  a   Link   Between 
Acid  Precipitation  and  Decreased  Growth  Rates 
of  Trees  in  the  Northeastern  United  States, 
W87-08407  5C 

Use  of  Forest  Site  Index  for  Evaluating  Terres- 
trial Resources  at  Risk  from  Acidic  Deposition, 
W87-08408  5C 

Pollution  Across  Borders:   Acid  Rain  -  Acid 

Diplomacy. 

W87-08497  5B 

International  Aspects  of  Acid  Rain:  Where  Do 

We  Stand, 

W87-08498  5B 

Nordic  Perspective  of  Acid  Rain:  Norway, 
W87-08499  5B 

Nordic  Perspective  of  Acid  Rain:  Sweden, 
W87-08500  5B 

European  National  Responses  to  the  Expanding 

Problem  of  Acid  Rain, 

W87-08501  5B 

Canadian  Diplomatic  Perspective  of  Acid  Rain, 
W87-08502  5B 


U.S.  EPA  Perspective  of  Acid  Rain, 
W87-08503 


5B 


US  Diplomatic  Perspective  of  Acid  Rain, 
W87-08504  5B 

Environment  Canada  Perspective  of  Acid  Rain, 
W87-08505  5B 

Governor's  Perspective  on  Acid  Rain, 
W87-08506  5B 

Vermont  Perspective  on  Acid  Rain, 
W87-08507  5B 

Ontario  Perspective  on  Acid  Rain, 

W87-08508  5B 

Congressman's  Perspective  on  Acid  Rain, 
W87-08509  5B 

Effects  of  Acidification  on  Life-History  Traits  of 
the  Freshwater  Clam  Musculium  Partumeium 
(Say,  1822)  (Bivalvia:  Pisidiidae), 
W87-08536  5C 

Ultratrace  Analysis  of  Mercury  and  Methylmer- 
cury  (MM)  in  Rain  Water  Using  Cold  Vapour 
Atomic  Absorption  Spectrometry, 
W87-08599  5A 

ACID  RAIN  EFFECTS 

Effect  of  Ambient  Ozone  Pollution  and  Acidic 
Rain  on  the  Growth  and  Chlorophyll  Content  of 
Green  and  White  Ash, 
W87-08111  5C 

Effect  of  Fertilizer  on  the  Growth  of  Radish 
Plants  Exposed  to  Simulated  Acidic  Rain  Con- 
taining Different  Sulfate  to  Nitrate  Ratios, 
W87-08112  5C 

Effects  of  Acid  Rain  on  Plant  Microbial  Asso- 
ciations in  California, 
W87-08217  5C 

ACID  STREAMS 

Suspended    Bacteria    in    Calcareous    and    Acid 
Headstreams:  Abundance,  Heterotrophic  Activi- 
ty and  Downstream  Change, 
W87-08035  2H 

Effects  of  Low  pH  on  Reproduction  of  Rainbow 

Trout, 

W87-08043  5C 

ACID  WATER 

Annual  Report:   1983.  Environmental  Measure- 
ments Laboratory,  USDOE. 
W87-08241  9C 


SU-1 


ACIDIC  WATER 


SUBJECT  INDEX 


BX 

'Xo&Xp 

K» 

1 

IP 

.'.•X 

r't 

pV&lttkrC 

ACIDIC  WATER 

Locomotor  Activity  and  Blood  Plasma  Param- 
eters of  Acid-Exposed  Lake  Whitefish,  Core- 
gonus  clupeaformis, 
W87-07883  5C 

Analysis  of  the  Phytoplankton  Composition  of 
95  Labrador  Lakes,  with  Special  Reference  to 
Natural  and  Anthropogenic  Acidification, 
W87-07894  2H 

Effects  of  a  Short-Term  Experimental  Acidifica- 
tion on  a  Microinvertebrate  Community:  Rhizo- 
poda,  Testacea, 
W87-07897  5C 

Effects  of  Low  pH  on  Reproduction  of  Rainbow 

Trout, 

W87-08043  5C 

Elemental  Composition  of  Juncus  bulbosus  in  an 

Acidified  Freshwater  Reservoir, 

W87-08106  2H 

Test  of  Fluctuating  Asymmetry  in  Bluegills  (Le- 
pomis  macrochirus  Rafinesque)  as  a  Measure  of 
pH-Related  Stress, 
W87-08108  2H 

ACIDIFICATION 

Amelioration  of  a  Calcareous  Solonetzic  Soil  by 
Irrigation,  Deep  Ripping,  and  Acidification  with 
Elemental  Sulfur, 
W87-07913  2G 

Mercury  Levels  in  Ontario  Mink  and  Otter  Rel- 
ative to  Food  Levels  and  Environmental  Acidi- 
fication, 
W87-08062  5B 

ACIDITY 

Sulphate  in  Bog  Waters:  A  Comparison  of  Ion 
Chromatography  with  Mackereth's  Cation-Ex- 
change Technique  and  a  Revision  of  Earlier 
Views  on  Cause  of  Bog  Acidity, 
W87-07965  5A 

Observations  on  Acidity  and  Ions  in  East  Green- 
land Precipitation, 
W87-08303  5B 

ACOUSTIC  BACKSCATTER 

Turbidity  Currents  and  Submarine  Channel  For- 
mation  in   Rupert   Inlet,   British  Columbia:    1. 
Surge  Observations, 
W87-08091  2J 

Turbidity  Currents  and  Submarine  Channel  For- 
mation in  Rupert  Inlet,  British  Columbia:  2.  The 
Roles  of  Continuous  and  Surge-Type  Flow, 
W87-08092  8B 

ACOUSTICS 

Acoustic  Study  of  Dredged-Material  Dumping 

in  the  New  York  Bight, 

W87-07744  5B 

ACRYLAMIDE 

Behavioral  and  Histological  Effects  of  Acrylam- 

ide  in  Rainbow  Trout, 

W87-07808  5C 

ACTIVATED  CARBON 

Adsorption  Equilibrium  of  DOC  by  Activated 
Carbon  and  the  Influence  of  Preozonation, 
W87-08070  5D 

Adsorption  and  Microbiological  Mechanisms  for 
Removal  of  Natural  Organics  in  Granular  Acti- 
vated Carbon  Columns, 
W87-O8071  5F 

Influence  of  Ozonation  on  the  GAC  Adsorbabi- 

lity  of  Organic  Substances  in  Activated  Sludge 

Effluent, 

W87-O8074  5F 


Point-of-Entry  Removal  of  Radon  From  Drink- 
ing Water, 
W87-08310  5p 

Preconcentration    Method    for    Phosphate    in 

Water  Using  Activated  Carbon   Loaded   with 

Zirconium, 

W87-08600  5A 

ACTIVATED  CARBON  FILTERS 

Survival  of  Selected  Bacterial  Species  in  Steri- 
lized Activated  Carbon  Filters  and  Biological 
Activated  Carbon  Filters, 
W87-08296  5F 

ACTIVATED  SLUDGE 

Kinetic  Model  for  Anaerobic  Digestion  of  Bio- 
logical Sludge, 
W87-07981  5D 

Role  of  Exocellular  Polymer  in  the  Design  of 

Activated  Sludge, 

W87-07982  5D 

Elimination  of  Human  Enteric  Viruses  During 
Conventional  Waste  Water  Treatment  by  Acti- 
vated Sludge, 
W87-08066  5D 

Influence  of  Ozonation  on  the  GAC  Adsorbabi- 

lity  of  Organic  Substances  in  Activated  Sludge 

Effluent, 

W87-08074  5F 

Sodium  Thiosulfate's  Fate  in  Activated  Sludge, 
W87-08223  5B 

Bacteriophages  as  Indicators  of  Human  Enteric 
Viruses  in  Activated  Sludge  Wastewater  Treat- 
ment, 
W87-08239  5D 


ADSORPTION 

Modeling  Exchangeable  Minor  Cation  Adsorp- 
tion in  Marine  Sediments:  Process  and  Control 
of  NH4(  + )  Adsorption, 
W87-07737  5B 

Loss  of  Lampricides  by  Adsorption  on  Bottom 

Sediments, 

W87-07882  81 

Chromatographic  Determination  of  Some  Trace 
Organic  Impurities  in  Natural  and  Waste  Water* 
with  Preliminary  Adsorption  Trapping, 
W87-07958  5A 

Differential-Pulse  Anodic  Voltammetric  Deter- 
mination of  Dissolved  and  Adsorbed  Phosphate 
in  Turbid  Natural  Waters, 
W87-O8021  5A 

Adsorption  Equilibrium  of  DOC  by  Activated 
Carbon  and  the  Influence  of  Preozonation, 
W87-O8070  5D 

Adsorption  and  Microbiological  Mechanisms  for 
Removal  of  Natural  Organics  in  Granular  Acti- 
vated Carbon  Columns, 
W87-08071  5F 

Influence  of  Ozonation  on  the  GAC  Adsorbabi- 

lity  of  Organic  Substances  in  Activated  Sludge 

Effluent, 

W87-08074  5F 

ADVANCED  WASTEWATER  TREATMENT 

Advanced  Treatment  of  High-Strengtl 
Wastewater  by  a  Submerged  Bio-Film  Process 
W87-07967  5E 


Characterization  of  Virucidal  Agents  in  Activat- 
ed Sludge, 
W87-08287  5D 

ACTIVATED  SLUDGE  PROCESS 

Evaluating  and  Selecting  Fine  Bubble  Diffusers, 
W87-07927  5D 

Deodorization  of  Exhaust  Gas  from  Wastewater 

and  Night-Soil  Treatment  Plant  by  Activated 

Sludge, 

W87-O80O4  5D 

ADAPTATION 

Phenotypic  and  Genotypic  Adaptation  of  Aero- 
bic Heterotrophic  Sediment  Bacterial  Communi- 
ties to  Mercury  Stress, 
W87-07602  5C 

Effects  of  Acidification  on  Life-History  Traits  of 
the  Freshwater  Clam  Musculium  Partumeium 
(Say,  1822)  (Bivalvia:  Pisidiidae), 
W87-08536  5C 

ADENYLATE  ENERGY  CHARGE 

Adenylate    Energy   Charge   as   a   Measure   of 

Stress  in  Fish, 

W87-07642  2H 

ADMINISTRATIVE  AGENCIES 

Service  Active  in  Chesapeake  Restoration, 
W87-08009  5G 

ADRIATIC  SEA 

Objectives  and  Achievements  of  the  Three  Con- 
ferences on  the  Protection  of  the  Adriatic  Sea, 
W87-08560  5G 

Preliminary  Results  of  the  Joint  Italian-Yugoslav 
Research  Program  on  the  Pollution  of  the  Adri- 
atic Sea, 
W87-08567  5B 


ADVECnON 

Dispersion  of  Pollutants  in  Rivers, 
W87-07615 


51 


AERATED  LAGOONS 

Improved  Lagoon  Performance  through  Reten 

tion-Time  Control, 

W87-07940  5E 

AERATION 

Evaluating  and  Selecting  Fine  Bubble  Diffusen 
W87-07927  51 

Supersaturation  of  Nitrogen  Gas  Caused  by  Ai 

tifical  Aeration  in  Reservoirs, 

W87-O8410  2I 

AEROBIC  BACTERIA 

Phenotypic  and  Genotypic  Adaptation  of  Aerc 
bic  Heterotrophic  Sediment  Bacterial  Commun 
ties  to  Mercury  Stress, 
W87-07602  5( 

AEROBIC  CONDITIONS 

Aerobic  Metabolism  of  Trichloroethylene  by 

Bacterial  Isolate, 

W87-07599  21 

AEROSOL  SULFATES 

Cloud  Droplet  Nucleation  and  Cloud  Scaveni 

ing  of  Aerosol   Sulphate  in   Polluted   Atmo 

pheres, 

W87-08302  5 

AFRICA 

Spatial  Coherence  of  African  Rainfall  Anom 
lies:  Interhemispheric  Teleconnections, 
W87-07933  2 

AGRICULTURAL  AREAS 

Chemistry  of  Fogwater  and  Estimated  Rates 
Occult  Deposition  in  an  Agricultural  Area 
Central  Switzerland, 
W87-07822  : 

AGRICULTURAL  CHEMICALS 

Leaching  Evaluation  of  Agricultural  Chemic: 

(LEACH)  Handbook, 

W87-08362 


SU-2 


SUBJECT  INDEX 


ALGAE 


3RICULTURAL  LANDS 

Penetration  of  Nitrate  from  Agricultural  Soils 
into  the  Groundwater  of  the  Norfolk  Chalk, 
W87-O8075  5B 

JRICULTURAL  RUNOFF 

Effects  of  Residue  Harvesting  on  Water  Runoff, 

Soil  Erosion,  and  Nutrient  Loss, 

W87-07821  4C 

JRICULTURAL  WATER 

Use  of  Water  in  Adriatic  Coastal  Tourist  Sites, 
W87-08556  3C 


JRICULTURE 

Shutting  Off  the  Water, 
W87-07819 


3F 


Soil  and  Subsoil  Moisture  Accumulation  Due  to 
Dryland  Agriculture  in  Southern  Alberta, 
W87-07906  2G 

Desertification  Processes  and  Impact  in  Rainfed 

Agricultural  Regions, 

W87-07993  6G 

Drought  Strategies  in  East  Africa:  The  Clima- 

tologist's  Role, 

(V87-07995  2B 


Evaluating  the  Wetland  Resource, 
W87-08084 


4C 


rechnical    Guide    to    Water    Management    on 

Small  Farms, 

SV87-08228  3F 

Wastewater  Criteria  for  Irrigation  in  Arid  Re- 
gions, 
1V87-08582  3C 

iRONOMY 

Effect  of  Soil  Moisture  and  pH  on  the  Response 
)f  Alfalfa  to  Molybdenum  (Effets  des  Regimes 
Hydriques  et  des  pH  du  Sol  sur  la  Reponse  au 
Violybdene  de  la  Luzerne), 
W87-07914  2G 

Computer-Assisted  Mapping  of  Irrigation  Water 
Requirements  for  Vancouver  Island  Based  on 
Soil  and  Agricultural  Capability  Survey  Data, 
W87-07916  7C 

R  DRIVE  ROTATING  BIOLOGICAL 
(NTACTORS 

Mr   Drive   Rotating    Biological    Contactors   - 

'roblems  Encountered  and  Solutions  Sought: 

?artn, 

W87-07869  5D 

R  POLLUTION 

rhunderstorms:  An  Important  Mechanism  in  the 

rransport  of  Air  Pollutants, 

V87-07810  5B 

'otable  Water  as  a  Source  of  Airborne  222Rn  in 
J.S.  Dwellings:  A  Review  and  Assessment, 
V87-08067  5B 

^cid  Rain  and  Transported  Air  Pollutants:  Im- 

>lications  for  Public  Policy. 

N87-08208  5B 

"loud  Droplet  Nucleation  and  Cloud  Scaveng- 

ng  of  Aerosol   Sulphate  in  Polluted  Atmos- 

>heres, 

V87-08302  5B 

Potential  Impact  of  Air  Contaminants  on  Water 

Quality, 

fc'87-08392  5B 

Pollution   Across   Borders:   Acid   Rain  -   Acid 

diplomacy. 

V87-08497  5B 

nternational  Aspects  of  Acid  Rain:  Where  Do 

iVe  Stand, 

V87-08498  5B 


Nordic  Perspective  of  Acid  Rain:  Norway, 
W87-08499  5B 

Nordic  Perspective  of  Acid  Rain:  Sweden, 
W87-08500  5B 

European  National  Responses  to  the  Expanding 

Problem  of  Acid  Rain, 

W87-08501  5B 

Canadian  Diplomatic  Perspective  of  Acid  Rain, 
W87-08502  5B 


U.S.  EPA  Perspective  of  Acid  Rain, 
W87-08503 


5B 


US  Diplomatic  Perspective  of  Acid  Rain, 
W87-08504  5B 

Environment  Canada  Perspective  of  Acid  Rain, 
W87-O8505  5B 

Governor's  Perspective  on  Acid  Rain, 
W87-08506  5B 

Vermont  Perspective  on  Acid  Rain, 
W87-08507  5B 

Ontario  Perspective  on  Acid  Rain, 

W87-08508  5B 

Congressman's  Perspective  on  Acid  Rain, 
W87-08509  5B 


AIR  POLLUTION  EFFECTS 

Annual  Report,  1984. 
W87-07728 


2B 


Trialkyllead  Occurrence,  Biological  Interac- 
tions, and  Possible  Impact  on  Forest  Decline, 
W87-07820  5C 

Acetylene  Reduction  Rate  as  a  Physiological 
Indicator  of  the  Response  of  Field-Grown  Soy- 
beans to  Simulated  Acid  Rain  and  Ambient  Gas- 
eous Pollutants, 
W87-07980  5C 

Effect  of  Ambient  Ozone  Pollution  and  Acidic 
Rain  on  the  Growth  and  Chlorophyll  Content  of 
Green  and  White  Ash, 
W87-08111  5C 

Cloud  Droplet  Nucleation  and  Cloud  Scaveng- 
ing of  Aerosol   Sulphate  in  Polluted   Atmos- 
pheres, 
W87-08302  5B 

Nordic  Perspective  of  Acid  Rain:  Norway, 
W87-08499  5B 

European  National  Responses  to  the  Expanding 

Problem  of  Acid  Rain, 

W87-O8501  5B 

Environment  Canada  Perspective  of  Acid  Rain, 
W87-08505  5B 

AIR  POLLUTION  SOURCES 

Potable  Water  as  a  Source  of  Airborne  222Rn  in 
U.S.  Dwellings:  A  Review  and  Assessment, 
W87-08067  5B 

Transfer  of  Radon  From  Domestic  Water  to 

Indoor  Air, 

W87-08309  5B 

AIR-WATER  INTERFACES 

Environmental  and  Laboratory  Rates  of  Volatil- 
ization of  Toxic  Chemicals  from  Water, 
W87-08400  5B 

ALASKA 

Role  of  Life  History  Processes  in  Primary  Suc- 
cession on  an  Alaskan  Floodplain, 
W87-07971  21 

Water   Properties  and   Circulation   in   Shelikof 

Strait,  Alaska  During  1985, 

W87-O8200  2L 


ALBEDO 

Weather  Modification  in  Arid  Regions:  The  Is- 
raeli Experience, 
W87-07997  3B 

ALBERNI  INLET 

Biological  Effects  of  Dredged-Material  Disposal 

in  Alberni  Inlet, 

W87-07735  5C 

ALBERTA 

Geohydrology  of  the  Dakota  Aquifer. 


W87-07755 


2F 


Overview  of  the  Cretaceous  in  Alberta, 
W87-07756  2F 

Seasonal  Occurrence  of,  Development  of,  and 
the  Influences  of  Selected  Environmental  Fac- 
tors on  the  Larvae  of  Prosimulium  and  Simulium 
Species  of  Blackflies  (Diptera:Simuliidae)  Found 
in  the  Rivers  of  Southwestern  Alberta, 
W87-07901  2H 

Soil  and  Subsoil  Moisture  Accumulation  Due  to 
Dryland  Agriculture  in  Southern  Alberta, 
W87-07906  2G 

Comparison  of  Methods  for  Determining  Satu- 
rated Hydraulic  Conductivity  and  Drainable  Po- 
rosity of  Two  Southern  Alberta  Soils, 
W87-07910  2G 

Influence  of  Drain  Depth  on  the  Rate  of  Soil 
Reclamation  in  Irrigated  Areas  of  Southern  Al- 
berta, 
W87-07917  4A 

ALCOHOLS 

Removal  of  n-Alcohols  from  Aqueous  Streams 
Using  Micellar-Enhanced  Ultrafiltration, 
W87-07858  5F 

ALDICARB 

Greatly  Accelerated  Microbial  Degradation  of 
Aldicarb  in  Re-treated  Field  Soil,  in  Flooded 
Soil,  and  in  Water, 
W87-08271  5B 

ALEXANDRIA 

Pollution  of  the  Beaches  of  Alexandria  Due  to 
the  Discharge  of  Sewage:  A  Case  Study, 
W87-08565  5B 

ALFALFA 

Effect  of  Soil  Moisture  and  pH  on  the  Response 
of  Alfalfa  to  Molybdenum  (Effets  des  Regimes 
Hydriques  et  des  pH  du  Sol  sur  la  Reponse  au 
Molybdene  de  la  Luzerne), 
W87-07914  2G 

ALGAE 

Cyclic  and  Stable  Populations:  Plankton  as  Para- 
digm, 
W87-07812  2H 

Symbiosis  between  Salamander  Eggs  and  Green 
Algae:     Microelectrode     Measurements     inside 
Eggs  Demonstrate  Effect  of  Photosynthesis  on 
Oxygen  Concentration, 
W87-07904  2H 

Measurement    of    Bacterial    Chlorophyll    and 
Algal  Chlorophyll  a  in  Natural  Waters, 
W87-07955  7B 

Effect  of  Copper  and  Cadmium  on  Carbon  As- 
similation and  Uptake  of  Metals  by  Algae, 
W87-08003  5B 

Initial   Colonization  of  Periphyton  on  Natural 
and  Artificial  Apices  of  Myriophyllum  hetero- 
phyllum  Michx, 
W87-08039  2H 

Spirogyra    Species   and   Accompanying   Algae 
from  Dune  Waters  in  the  Netherlands, 
W87-08051  2H 


SU-3 


SUBJECT  INDEX 


ALGAE 

Kinetics  of  Nutrient  Uptake  and  Growth  in  Phy- 

toplankton, 

W87-08321  2H 

Nutrient    Enrichment    and    Eutrophication    of 

Lake  Michigan, 

W87-08360  5C 

Depth-Distribution    and    Biomass    of   Epilithic 
Periphyton  in  Lake  Thingvallavatn,  Iceland, 
W87-08516  2H 

ALGAL  GROWTH 

Does  Orthophosphate  Uptake  Supply  Sufficient 

Phosphorus  to  Phytoplankton  to  Sustain  Their 

Growth, 

W87-07878  2H 

Competitive  Development  of  Thiocapsa  roseo- 
persicina   and   Chlorobium   phaebacteroides   in 
Lake  Kinneret, 
W87-08065  2H 

ALGORITHMS 

Periodic  Optimal  Control  With  Application  to 

Pumped  Storage  Plants, 

W87-08329  8C 

Impact  Interaction  Potential:  A  Basin-wide  Al- 
gorithm for  Assessing  Cumulative  Impacts  from 
Hydropower  Projects, 
W87-08537  6G 

ALKALINE  LAKES 

Stratigraphy  and  Genesis  of  the  Lake  Sixteen 

Peatland,  Northern  Michigan, 

W87-08133  2H 

ALKALINITY 

Influence  of  Water  Hardness,  pH,  and  Alkalinity 
on  the  Mechanisms  of  Copper  Toxicity  in  Juve- 
nile Rainbow  Trout,  Salmo  gairdneri, 
W87-07879  5C 

Methods  for  Controlling  Effects  of  Alkali-Silica 

Reaction  in  Concrete, 

W87-08220  8F 

ALLOC  APNIA 

Three-Dimensional  Distribution  of  Winter  Ston- 
efly  Nymphs,  Allocapnia  pygmaea,  within  the 
Substrate  of  a  Southern  Ontario  River, 
W87-07895  2H 

ALLUVIAL  AQUIFERS 

Computer  Model  for  Simulating  Water  Quality 
and  Quantity  in  a  Wellfield  in  an  Alluvial  Aqui- 
fer, 
W87-07849  5B 

ALLUVIAL  CHANNELS 

Velocity  Distribution  in  Alluvial  Channel  Flow, 
W87-07864  2E 

ACOP  Canals  Equilibrium  Data:  Volume  IX  - 

Part  I:  Combined  1979-1980  Data, 

W87-08229  2E 

ACOP  Canals  Equilibrium  Data:  Volume  IX  - 

Part  II:  Combined  1979-1980  Date, 

W87-08230  2E 

ACOP  Canals  Equilibrium  Date:  Volume  IX  - 

Part  III:  Combined  1979-1980  Date, 

W87-08231  2E 

ALLUVIUM 

Velocity  Distribution  in  Alluvial  Channel  Flow, 
W87-07864  2E 

ALPINE  REGIONS 

Predatory  Behavior  of  the  Alpine  Triton  (Tri- 
turus  Alpestris)  in  an  Alpine  Lake  (2  125m, 
French  Alps)  (Activite  Predatrice  du  Triton  Al- 
pestre  (Triturus  Alpestris)  dans  un  Lac  Alpin 
(2,125  m,  Alpes  Francaises) ), 
W87-08282  2H 


ALTUS 

Archaeological  Resources  Records  Review  for 
the  United  States  Department  of  the  Interior, 
Bureau  of  Reclamation  Projects;  Fort  Cobb, 
Norman,  Foss,  Altus,  Mountain  Park,  and  Ar- 
buckle,  Oklahoma, 
W87-08253  6G 

ALUMINUM 

Flow-Injection  Spectrophotometric  Determina- 
tion of  Aluminium  in  Water  with  Pyrocatechol 
Violet, 
W87-08017  5A 

Evaluation  of  Uncertainty  Associated  With  Alu- 
minum Equilibrium  Calculations, 
W87-08328  5B 

ALUMINUM  SULFATE 

Effects  of  Dietary  Aluminum  Sulphate  on  Re- 
productive   Success    and    Growth    of   Ringed 
Turtle-Doves  (Streptopelia  risoria), 
W87-07902  5C 

AMAZON  RIVER 

Compositions  and  Fluxes  of  Particulate  Organic 

Material  in  the  Amazon  River, 

W87-07945  2H 

Dissolved   Humic   Substances   of  the   Amazon 

River  System, 

W87-07946  2H 

AMBERLITE  XAD-2  RESIN 

Evaluation  of  XAD-2  Resin  Cartridge  for  Con- 
centration/Isolation of  Chlorinated  Dibenzo-p- 
Dioxins  and  Furans  from  Drinking  Water  at  the 
Parts-per-Quadrillion  Level, 
W87-08481  5  A 

AMERICAN  INDIANS 

Transferability  of  Indian  Water  Rights, 
W87-08590  6E 


AMES  TEST 

Toxicogenetic  Effects  Linked  to  the  Chlorina- 
tion  of  Drinking  Water  (Effets  Toxicogenetiques 
Lies  a  la  Chloration  des  Eaux  Alimenteires), 
W87-07788  5B 

AMMONIA 

Investigation  of  a  Chemiluminescent  System  for 
the  Determination  of  Ammonia  by  Flow-Injec- 
tion Analysis, 
W87-07619  7B 

Automated  Approach  for  Ammonia  and  TKN 

Analysis  in  Wastewater, 

W87-07833  7B 

Analysis  of  Residual  Bromine  in  Water  in  the 

Presence  of  Ammonia  Nitrogen  by  the  DPD 

Method, 

W87-08090  5A 

Nitrifying  Bacteria  in  Wastewater  Reservoirs, 
W87-08294  5D 

AMMONIUM 

Modeling  Exchangeable  Minor  Cation  Adsorp- 
tion in  Marine  Sediments:  Process  and  Control 
of  NH4(  +  )  Adsorption, 
W87-07737  5B 

AMPHIBIANS 

Reproductive  Toxicology  of  Aquatic  Contami- 
nants, 
W87-08397  5C 

ANAEROBIC  BACTERIA 

Isolation  of  an  Extremely  Thermophilic  Che- 

moorganotrophic  Anaerobe  Similar  to  Dictyog- 

lomus  thermophilum   from  New  Zealand   Hot 

Springs, 

W87-08053  2H 


ANAEROBIC  CONDITIONS 

Ferrous  Iron  and   Phototrophy  as  Alternative 
Sinks  for  Sulphide  in  the  Anoxic  Hypolimnia  of 
Two  Adjacent  Lakes, 
W87-07962  2H 

Properties  of  Desulfovibrio  carbinolicus  sp.  nov. 
and  Other   Sulfate-Reducing   Bacteria   Isolated 
from  an  Anaerobic-Purification  Plant, 
W87-08298  5D 

ANAEROBIC  DIGESTION 

Influence  of  the  Dimensional  Characteristics  of 
Polyurethane  Foam  on   High   Rate  Anaerobic 
Digestion  of  Piggery  Manure, 
W87-07802  5D 

Kinetic  Model  for  Anaerobic  Digestion  of  Bio- 
logical Sludge, 
W87-07981  5D 

Removal  of  Heavy  Metals  in  Anaerobic  L'pflow 

Sludge  Blanket  Reactors, 

W87-08132  5D 

ANALYTICAL  METHOD 

New  Selective  Medium  for  Isolating  Pseudo- 

monas  spp.  from  Water, 

W87-08300  5A 

ANALYTICAL  METHODS 

Investigation  of  a  Chemiluminescent  System  for 
the  Determination  of  Ammonia  by  Flow-Injec- 
tion Analysis, 
W87-07619  7B 

Can  Grain  Absorb  Volatile  Phenols  from  Irri- 
gating Water:  Thin-Layer  Chromatography  of 
Steam-Volatile  Phenols  in  the  Waste  Water  of 
the  Petroleum  Industry  and  the  Grain  Irrigated 
by  It, 
W87-07620  5A 

Speciation  of  Manganese  in  Fresh  Water  - 1:  Use 

of  EPR  Studies, 

W87-07625  5A 

Extraction   and   Preconcentration   of  Selenium 
from  Aqueous  Solutions  and  Its  Determination 
in  Water  and  Hair  Samples  by  Atomic-Absorp- 
tion Spectrophotometry, 
W87-07626  5A 

Gas  Chromatographic  Measurement  of  Nitrogen 
Removal  Activity  Below  the  Marshy  Soils  in  the 
Federal  Republic  of  Germany  Through  a  Drain- 
age Tube  (Messung  der  Denitrifikations-aktivitat 
von  drainierten  Niedermoorboden  der  DDR  mit 
Hilfe  der  Gaschromatographie), 
W87-07797  2G 

Continuous-flow  Real-time  and  Flow  Injection 

Determination     of     Rainwater     pH     with    a 

Polyvinyl  chloride)-Based  Tubular  Membrane 

Electrode, 

W87-07824  7B 


pH  of  Estuarine  Waters, 
W87-07954 


2K 


Measurement    of    Bac^rial    Chlorophyll    and 
Algal  Chlorophyll  a  in  Natural  Waters, 
W87-07955  7B 

Chromatographic  Determination  of  Some  Trace 
Organic  Impurities  in  Natural  and  Waste  Waters 
with  Preliminary  Adsorption  Trapping, 
W87-07958  5A 

Trace  Analysis  of  Some  Chlorinated  Hydrocar 
bons  in  Waters  by  Gas-Liquid  Chromatography 


W87-07959 


5  A 


Gas  Chromatographic  Determination  of  Organu 
Components  in  Effluents  from  Mills  for  Process 
ing  Waste  Paper, 
W87-07960  5A 


SU-4 


SUBJECT  INDEX 


AQUACULTURE 


Sulphate  in  Bog  Waters:  A  Comparison  of  Ion 
Chromatography  with  Mackereth's  Cation-Ex- 
:hange   Technique   and   a   Revision   of  Earlier 
/jews  on  Cause  of  Bog  Acidity, 
W87-07965  5A 

ieavy  Metal  Trace  Determination  with  a  Cont- 
act Thermal  Ionization  Quadrupole  Mass  Spec- 
rometer.  Part  I.  Analysis  of  Sewage  Sludges, 
•oils  and  Analogous  Materials  (Schwermetall- 
ipurenbestimmung  mit  einem  kompakten  Ther- 
nionen-Quadrupol-Massenspektrometer  Teil  1. 
Analyse  von  Klarschlammen,  Boden  und  ver- 
vandten  Materialmen). 
V87-07984  5A 

'omparative   Study  of  Different   Methods  for 
>etection  and  Enumeration  of  Salmonella  spp. 
u  Natural  Waters, 
V87-0799O  5A 

Deview  and  Trends  in  the  Analysis  for  PCDD/ 

•CDF. 

V87-08005  5A 

low-Injection  Spectrophotometric  Determina- 

ion  of  Aluminium  in  Water  with  Pyrocatechol 

'iolet, 

V87-08017  5  A 

)etermination    of  Trace    Metals    in    Sediment 
tandard  Reference  Materials  by  Graphite-Fur- 
ace  Atomic  Absorption  Spectrometry  with  a 
tabilized  Temperature  Platform, 
^87-080 18  2K 

Efficiency  of  Cellex-P  for  the  Preconcentration 
f  Lead  and  Other  Trace  Metals  from  Waters, 
/87-O8019  5A 

tetermination  of  Cadmium  in  Environmental 
laterials  by  Fast  Neutron  Activation  Analysis, 
/87-O8020  5A 

hfferential-Pulse  Anodic  Voltammetric  Deter- 
lination  of  Dissolved  and  Adsorbed  Phosphate 
i  Turbid  Natural  Waters, 
/87-08021  5  A 

rophic    Interactions    between    Heterotrophic 

rotozoa    and    Bacterioplankton    in    Estuarine 

'ater  Analyzed  with  Selective  Metabolic  In- 

ibitors, 

^87-08026  2L 

•erivatives    of  Dicyclopentadiene    in    Ground 

'ater, 

'87-08063  5A 

lentification  and  Quantification  of  Arsenocho- 
ae  and  Acetylarsenocholine  in  Trace  Amounts 
i  Biological  Material  by  Use  of  Pyrolysis  Gas 
hromatography/Mass  Spectrometry, 
'87-08064  5A 

utomated  Procedure  for  Monitoring  the  Effec- 

veness  of  Ozonation  Processes, 

'87-08072  5F 

^termination  of  Tin  in  Sediments  and  Sewage 
ludges  by  Atomic  Absorption  Spectrometry 
ith  Hydride  Generation  (Determination  de 
'etain  Dans  les  Sediments  et  les  Boues  Desta- 
sns  D'Epuration  par  Spectrmetrie  D'Absorp- 
an  Atomique  avec  Generation  D'Hydrures), 
'87-08082  7B 

iterferences  in  the  Determination  of  Copper  in 

atural  Waters  by  Anodic  Stripping  Voltam- 

etry, 

'87-08083  7B 

nalysis  of  Residual  Bromine  in  Water  in  the 

resence  of  Ammonia  Nitrogen  by  the  DPD 

lethod, 

'87-08090  5A 


Environmental  Effects  on  Laser-Induced  Fluo- 
rescence Spectra  of  Natural  Waters, 
W87-08104  7B 

Effect   of  Inorganic   Particulates   on   the   ASV 

Signals  of  Cd,  Pb  and  Cu, 

W87-08131  5A 

Modified  Scheme  for  Identification  of  Coliform 

Organisms  in  Drinking  Water, 

W87-08134  5  a 

Determination  of  Exchangeable  Inorganic  Nitro- 
gen Species  in  Wetland  Soils, 
W87-08258  5D 

Arsenic  Toxicity  Changes  in  the  Presence  of 

Sediment, 

W87-08263  5C 

Size  and  Mercury  Concentration  Relationship  as 

Contamination  Index, 

W87-08265  5B 

Evaluation         of        Microextraction/Capillary 
Column  Gas  Chromotography  for  Monitoring 
Industrial  Outfalls, 
W87-08272  5A 

Detection    of   Cryptosporidium    in    Water    by 
Using  Polypropylene  Cartridge  Filters, 
W87-08291  5  a 

Comparison  of  Methods  for  Rotavirus  Detection 

in  Water  and  Results  of  a  Survey  of  Jerusalem 

Wastewater, 

W87-08295  5A 

Computer  Based  Culturing  System  for  Measur- 
ing the  Photosynthetic  Response  of  Phytoplank- 
ton  to  a  Fluctuating  Environment, 
W87-08319  7B 

Submicron  Size  Distributions  of  Inorganic  Sus- 
pended Solids  in  Turbid  Waters  by  Photon  Cor- 
relation Spectroscopy, 
W87-08336  7B 

Development     of     High-Performance     Liquid 
Chromatographic  Methods  for  Separation  and 
Automated  Collection  of  Tetrachlorodibenzo-p- 
Dioxin  Isomers, 
W87-08480  5A 

Evaluation  of  XAD-2  Resin  Cartridge  for  Con- 
centration/Isolation of  Chlorinated  Dibenzo-p- 
Dioxins  and  Furans  from  Drinking  Water  at  the 
Parts-per-Quadrillion  Level, 
W87-08481  5A 

Measurement  of  PCDD-PCDF  from  Incinerator 

and  PCP  Samples, 

W87-08482  5A 

Comparison  of  a  New  Rapid  Extraction  GC/ 
MS/MS  and  the  Contract  Laboratory  Program 
GC/MS    Methodologies    for    the    Analysis    of 
2,3,7, 8-Tetrachiorodibenzo-p-Dioxin, 
W87-08484  5A 

Some  Analytical  Considerations  Relating  to  the 
Development  of  a  High-Resolution  Mass  Spec- 
trometric  Dioxin  Analytical  Protocol, 
W87-08485  5A 

Evaluation  of  RCRA  Method  8280  for  Analysis 

of  Dioxins  and  Dibenzofurans, 

W87-08486  5A 

Characterization  of  Polychlorinated  Dibenzo-p- 

Dioxins  and  Dibenzofurans  by  Powder  X-Ray 

Diffraction, 

W87-08488  5A 

X-Ray     Photoconductivity     Measurements     of 
EXAFS  in   Liquids:  Techniques  and  Applica- 
tions, 
W87-08494  5A 


Comparison  of  Head-Space  and  Extraction 
Technique  in  the  Gas  Chromatographic  Deter- 
mination of  Halogenated  Hydrocarbons  Using  a 
Statistical  Model  to  Evaluate  Systematical 
Errors  (Vergleich  der  Head-Space-Technik  mit 
der  Extraktionsmethode  in  der  Gaschromatogra- 
phie  bei  der  HKW-Bestimmung  mit  einem  Statis- 
tischen  Modell  zur  Erkennung  systematischer 
Fehler), 
W87-08529  5A 

Current  DPD  Methods  for  Disinfectant  Residual 

Measurement, 

W87-08531  5F 

Spectrophotometric  Determination  of  Inorganic 
Phosphate  in  Egypt  Water  Using  Resazurine  and 
Para-Rosolic  Acid, 
W87-08578  5A 

Ultratrace  Analysis  of  Mercury  and  Methylmer- 
cury  (MM)  in  Rain  Water  Using  Cold  Vapour 
Atomic  Absorption  Spectrometry, 
W87-08599  5A 

Preconcentration    Method    for    Phosphate    in 

Water   Using   Activated   Carbon   Loaded   with 

Zirconium, 

W87-08600  5A 

ANALYTICAL  MODELS 

Summer  and  Winter  Rainfall  Interception  in  an 
Oak  Forest.  Predictions  with  an  Analytical  and  a 
Numerical  Simulation  Model, 
W87-08117  2B 

ANIMAL  PHYSIOLOGY 

Effects  of  Dietary  Aluminum  Sulphate  on  Re- 
productive   Success    and    Growth    of    Ringed 
Turtle-Doves  (Streptopelia  risoria), 
W87-07902  5C 

ANODES 

Differential-Pulse  Anodic  Voltammetric  Deter- 
mination of  Dissolved  and  Adsorbed  Phosphate 
in  Turbid  Natural  Waters, 
W87-08021  5  A 

ANOXIC  AQUIFERS 

Biodegradation   of  Cresol    Isomers   in   Anoxic 

Aquifers, 

W87-08292  5B 

ANTARCTICA 

Perennial   N2   Supersaturation   in  an  Antarctic 

Lake, 

W87-08255  2H 

APATITE 

Geometric    Modeling   of  Dissolution    Kinetics: 

Application  to  Apatite, 

W87-08348  2K 

AQUACULTURE 

Preliminary   Observations   on   Use   of  Ethanol 
Distiller's  By-products  for  Polyculture  of  Fresh- 
water Prawn  (Macrobrachium  rosenbergii)  and 
Golden  Shiner  (Notemigonus  crysoleucas), 
W87-07661  3C 

Mercury  Content  of  Shrimp  (Penaeus  vannamei) 

Reared  in  a  Wastewater-Seawater  Aquacultural 

System, 

W87-08115  5B 

Evaluation  of  Growth  and  Production  of  Jara- 
quis  (Semaprochilodus  spp)  in  a  Terra  Firma 
Stream  Impoundment  in  the  Environs  of 
Manaus,  Amazonas  (Avaliacao  do  Crescimento 
e  da  Producao  de  Jaraquis  (Semaprochilodus 
spp),  em  de  Igarape  de  Terra  Firme  nos  Arre- 
dores  de  Manaus,  Amazonas), 
W87-08274  2H 


^m 


SU-5 


SUBJECT  INDEX 


AQUATIC  ANIMALS 

AQUATIC  ANIMALS 

Hepatic  Mixed  Function  Oxidase  (MFO)  Induc- 
tion in  Fish  as  a  Possible  Biological  Monitoring 
System, 
W87-07636  5C 

Trophic   Relationships   in   Freshwater    Pelagic 

Ecosystems, 

W87-07884  2H 

Spatial  and  Temporal  Variation  in  the  Macroin- 
vertebrate  Fauna  of  Streams  of  the  Northern 
Jarrah  Forest,  Western  Australia:  Functional  Or- 
ganization, 
W87-08034  2H 

AQUATIC  BACTERIA 

Bacterioplankton,     Phytoplankton,     and     Zoo- 
plankton   Communities  in  a   British   Columbia 
Coastal  Lake  before  and  after  Nutrient  Reduc- 
tion, 
W87-07881  2H 

Comparison  of  Mechanisms  Enhancing  Biode- 
gradability  of  Refractory  Lake  Water  Constitu- 
ents, 
W87-07947  2H 

Plankton  Response  Following  a  Spring  Upwell- 
ing  Event  in  the  Ria  de  Arosa,  Spain, 
W87-08022  2L 

Suspended   Bacteria   in   Calcareous   and   Acid 
Headstreams:  Abundance,  Heterotrophic  Activi- 
ty and  Downstream  Change, 
W87-08035  2H 

AQUATIC  ECOSYSTEMS 

Nitrogen   Metabolism  of  the  Eutrophic  Dela- 
ware River  Ecosystem, 
W87-07944  2H 

Changes  in  the  Composition  and  Standing  Crop 
of  Salt-Marsh  Communities  in  Response  to  the 
Removal  of  a  Grazer, 
W87-07963  2L 

Examination  of  the  Generality  of  Eutrophication 

Models, 

W87-07968  5C 


Species  Competitive  Ability  and  Position  along 
a  Natural  Stress  Disturbance  Gradient, 
W87-07970  2H 

Ecosystem  Alteration  of  Boreal  Forest  Streams 

by  Beaver  (Castor  canadensis), 

W87-07972  2E 

Influence  of  an  Ecosystem-Level  Manipulation 
on  Prey  Consumption  by  a  Lotic  Dragonfly, 
W87-08534  2H 

AQUATIC  ENVIRONMENT 

Patterns  in  the  Composition  of  Arctic  Tundra 
Pond  Microcrustacean  Communities, 
W87-07874  2H 

Phosphate  Uptake  Rates  of  Phytoplankton  As- 
semblages Grown  at  Different  Dilution  Rates  in 
Semicontinuous  Culture, 
W87-07877  2H 

Does  Orthophosphate  Uptake  Supply  Sufficient 

Phosphorus  to  Phytoplankton  to  Sustain  Their 

Growth, 

W87-07878  2H 

Trophic   Relationships   in   Freshwater   Pelagic 

Ecosystems, 

W87-07884  2H 

Ecology  and  Coexistence  of  Two  Species  of 
Brachycentrus  (Trichoptera)  in  a  Rocky  Moun- 
tain River, 
W87-07900  2H 

Seasonal  Occurrence  of,  Development  of,  and 
the  Influences  of  Selected  Environmental  Fac- 


tors on  the  Larvae  of  Prosimulium  and  Simulium 
Species  of  Blackflies  (DipteraiSimuliidae)  Found 
in  the  Rivers  of  Southwestern  Alberta, 
W87-07901  2H 

Determination  of  Photosynthetic  Pigment  Com- 
position in  an  Individual  Phytoplankton  Cell  in 
Seas  and  Lakes  Using  Fluorescence  Microscopy; 
Properties  of  the  Fluorescence  Emitted  from 
Picophytoplankton  Cells, 
W87-07943  7B 

Comparison  of  Mechanisms  Enhancing  Biode- 
gradability  of  Refractory  Lake  Water  Constitu- 
ents, 
W87-07947  2H 

Resource-Mediated      Demographic      Variation 
during  the  Midsummer  Succession  of  a  Clado- 
ceran  Community, 
W87-08038  2H 

AQUATIC  HABITATS 

Distribution  of  the  Stonefly  Nymph  Paragnetina 
media  (Plecoptera:Perlidae):  Influence  of  Prey, 
Predators,  Current  Speed,  and  Substrate  Com- 
position, 
W87-07885  2H 

Influence  of  Water  Temperature  on  Behavioural 

Interactions  between  Juvenile  Brook  Charr,  Sal- 

velinus  fontinalis,  and  Rainbow  Trout,  Salmo 

gairdneri, 

W87-07898  2H 

Fish  Communities  in  the  Perennial  Wetland  of 

the  Sudd,  Southern  Sudan, 

W87-08040  2H 

AQUATIC  INSECTS 

Experimental  Study  on  the  Effect  of  Elevated 
Temperature  on  the  Heterotrophic  and  Autotro- 
phic Food  Resources  of  Aquatic  Insects  in  a 
Forested  Stream, 
W87-07826  2H 

Three-Dimensional  Distribution  of  Winter  Ston- 
efly Nymphs,  Allocapnia  pygmaea,  within  the 
Substrate  of  a  Southern  Ontario  River, 
W87-07895  2H 

Terrestrial  and  Freshwater  Invertebrates  in  the 
Neuston  of  the  Bay  of  Fundy,  Canada, 
W87-07903  2L 

Growth  and  Production  of  a  Stream  Stonefly: 
Influences  of  Diet  and  Temperature, 
W87-07978  2H 

Influence  of  an  Ecosystem-Level  Manipulation 
on  Prey  Consumption  by  a  Lotic  Dragonfly, 
W87-08534  2H 

AQUATIC  PLANTS 

Trophic   Relationships   in   Freshwater   Pelagic 

Ecosystems, 

W87-07884  2H 

Species  Competitive  Ability  and  Position  along 
a  Natural  Stress  Disturbance  Gradient, 
W87-07970  2H 

Initial  Colonization  of  Periphyton  on  Natural 
and  Artificial  Apices  of  Myriophyllum  hetero- 
phyllum  Michx, 
W87-08039  2H 

AQUATIC  POPULATIONS 

Resource-Mediated      Demographic      Variation 
during  the  Midsummer  Succession  of  a  Clado- 
ceran  Community, 
W87-08038  2H 

AQUATIC  PRODUCTIVITY 

Experimental  Study  on  the  Effect  of  Elevated 
Temperature  on  the  Heterotrophic  and  Autotro- 


phic Food  Resources  of  Aquatic  Insects  in  t 

Forested  Stream, 

W87-07826  2H 

Plankton  Size  Spectra  in  Relation  to  Ecosystem 
Productivity,  Size,  and  Perturbation, 
W87-07892  2H 

Net  Community  Production  and  Hypolimnetic 
Nutrient  Regeneration  in  a  Michigan  Lake, 
W87-07950  2H 

Changes  of  Phosphorus  and  Nitrogen  Concen- 
tration and  of  Phytoplankton  in  Enriched  Lake 
Enclosures, 
W87-07951  2H 

Ecosystem  Alteration  of  Boreal  Forest  Streams 

by  Beaver  (Castor  canadensis), 

W87-07972  2E 

Lateral  Variation  in  the  Production  and  Fate  of 
Phytoplankton  in  a  Partially  Stratified  Estuary, 
W87-08024  2L 

AQUATIC  WEED  CONTROL 

Effectiveness  of  Blue  Tilapia  as  a  Weed  Control 

Agent  in  Ponds, 

W87-08113  4A 

AQUEDUCTS 

Hohokam  Settlement  Along  the  Slopes  of  tht 
Picacho  Mountains   Research   Design,  Tucsor 
Aqueduct  Project, 
W87-07704  6G 

Tucson  Aqueduct  -  Phase  A,  Hohokam  Archae- 
ological Sites  Cultural  Mitigative  Data  Recov 
ery  Studies,  Central  Arizona  Project:  1984/198! 
Annual  Report, 
W87-07705  6C 

AQUEOUS  SOLUTIONS 

Geometric   Modeling   of  Dissolution   Kinetics 

Application  to  Apatite, 

W87-08348  21 

AQUIFER  CHARACTERISTICS 

Technique  to  Evaluate  Aquifer  Constants  b; 
Pumping  Test  Data  of  a  Cavity  Well, 
W87-07855  21 

AQUIFER  MANAGEMENT 

Strategy  for  Managing  Depleted  Aquifers, 
W87-08594  4' 

AQUIFER  SYSTEMS 

Dakota  Aquifer  System  in  the  Province  of  Man 

toba, 

W87-07757  21 

Geology  and  Hydrology  of  the  Inyan  Kara  Foi 
mation  (Lower  Cretaceous),  North  Dakota, 
W87-07758  8! 

Dakota  Aquifer  System  in  the  State  of  Coloradi 
W87-07761  2 

Overview  of  Dakota  Aquifer  System  in  Nebra 

ka, 

W87-07762  2 

Dakota  Aquifer  System  in  New  Mexico, 
W87-07765  2 

Regional  Study  of  the  Dakota  Aquifer  (Dartot 

Dakota  Revisited), 

W87-07766  J 

Dakota  Aquifers  in  Eastern  Nebraska,  Aspec 

of  Water  Quality  and  Use, 

W87-07780  J 

AQUIFER  TESTING 

WIPP    Hydrology    Program    Waste    Isolatk 
Pilot  Plant  Southeastern  New  Mexico:  Hydr 
logic  Data  Report  3. 
W87-08245  ' 


SUBJECT  INDEX 


AQUIFERS 

Quantitative  Hydrogeology:  Groundwater  Hy- 
drology for  Engineers, 
W87-07702  2F 

Oeohydrology  of  the  Dakota  Aquifer. 
W87-07755  2F 

Overview  of  the  Cretaceous  in  Alberta, 
W87-07756  2F 

Dakota  Aquifer  System  in  the  Province  of  Mani- 
toba, 
W87-07757  2F 

Geology  and  Hydrology  of  the  Inyan  Kara  For- 
mation (Lower  Cretaceous),  North  Dakota, 
W87-07758  8E 

Geohydrology  and  Hydrochemistry  of  Aquifers 

in  Cretaceous  Rocks,  Minnesota, 

W87-07759  2F 

Overview  of  South  Dakota's  Dakota  Aquifer, 
W87-07760  2F 

Availability   and   Quality   of  Water   from   the 

Dakota  Aquifer,  Northwest  Iowa, 

W87-07763  2F 


Strategy  for  Managing  Depleted  Aquifers, 
W87-08594 


4B 


Overview  of  Dakota  Aquifer  in  Kansas, 
W87-07764 


2F 


Regional  Study  of  the  Dakota  Aquifer  (Darton's 

Dakota  Revisited), 

W87-07766  2F 

Geology   of  Dakota  Aquifer  and   Geothermal 
Evaluation  at  Scottsbluff,  Nebraska, 
W87-07776  2F 

Economic-Legislative  Aspects  of  Dakota  Geo- 
thermal, Scottsbluff,  Nebraska, 
W87-07777  6E 

Hydrochemistry    of  Lower    Cretaceous    Sand- 
stone Aquifers,  Northern  Great  Plains, 
W87-07778  2F 

Vegetational  Succession,  Management  and  Hy- 
drology in  a  Brookland  (The  Netherlands), 
W87-08052  2H 

Penetration  of  Nitrate  from  Agricultural  Soils 
into  the  Groundwater  of  the  Norfolk  Chalk, 
W87-08075  5B 

Influence  of  Scale  Effects,  Heterogeneity  and 
Connectivity  of  Fractured  Aquifers  on  the  Be- 
haviour of  Drill-holes  in  Shield  Zone  (West 
Africa)  (Influence  de  l'Effet  d'Echelle,  de  l'He- 
terogeneite  et  de  la  Connexite  des  Aquiferes 
Fissures  sur  le  Comportement  des  Forages  en 
Zone  de  Socle  (Afrique  de  l'Ouest)), 
W87-08126  2F 

Occurrence  and  Migration  of  Contaminants  in 

Groundwater  at  Municipal   Landfills  on  Sand 

Aquifers, 

W87-08176  5B 

WIPP    Hydrology    Program    Waste    Isolation 
Pilot  Plant  Southeastern  New  Mexico, 
W87-08219  2F 

Boundary  Element  -  Finite  Element  Procedure 
For  Porous  and  Fractured  Media  Flow, 
W87-08331  2F 

Interpretation  of  Tracer  Displacement  During 
Infiltration  of  River  Water  to  Groundwater, 
W87-0834O  2A 

Seepage     into     Variably     Saturated     Porous 

Medium, 

W87-08584  2G 

Drainage  of  Sloping  Lands  with  Constant  Re- 
plenishment, 
W87-08585  2G 


Comparison  of  Three  Groundwater  Modeling 

Studies, 

W87-08597  2F 

ARABIAN  GULF 

Polynuclear  Aromatic  Hydrocarbons  (PAHs)  in 

Fish  from  the  Arabian  Gulf, 

W87-08270  jb 

ARBUCKLE 

Archaeological  Resources  Records  Review  for 
the  United  States  Department  of  the  Interior, 
Bureau  of  Reclamation  Projects;  Fort  Cobb, 
Norman,  Foss,  Altus,  Mountain  Park,  and  Ar- 
buckle,  Oklahoma, 
W87-08253  6G 

ARCH  DAMS 

Industrial  Designs  of  Low-Head  Arch  and  Mul- 
tiple-Arch Dams  on  a  Weak  Foundation, 
W87-07835  gA 

On-Site  Observations  of  the  Kasseb  Arch  Dam 
W87-08576  gA 

ARCHAEOLOGY 

Hohokam  Settlement  Along  the  Slopes  of  the 
Picacho  Mountains  Research   Design,  Tucson 
Aqueduct  Project, 
W87-07704  6G 

Tucson  Aqueduct  -  Phase  A,  Hohokam  Archae- 
ological Sites  Cultural  Mitigative  Data  Recov- 
ery Studies,  Central  Arizona  Project:  1984/1985 
Annual  Report, 
W87-07705  6G 

Riverton   Rock  Art   Study,   Fremont  County, 

Wyoming, 

W87-07706  6G 

Archaeological   Investigations  in  the  Southern 
Section  of  the  Garrison  Diversion  Unit  in  North 
Dakota,  1984, 
W87-07707  go 

Research  Design  and  Work  Plan  for  Cultural 
Resource  Studies  in  the  Distribution  Division  of 
the  Central  Arizona  Project, 
W87-07723  6G 

Petroglyphs  of  the  Picacho  Mountains,  South 

Central,  Arizona, 

W87-07727  6G 

Final  Report  for  Plan  6  Supplemental  Cultural 

Resource  Surveys, 

W87-07754  6G 

Mississippi  River  Cultural  Resources  Survey,  A 
Comprehensive  Study,  Phase  I,  Component  A: 
Thematic  Historical  Overview, 
W87-08198  6G 

Dirty  Devil  Salinity  Project  Class  III  Cultural 
Resource  Inventory,  Emery  and  Wayne  Coun- 
ties, Utah, 
W87-08201  6G 

Class  III  Inventory  McPhee  Reservoir  Bounda- 
ry Fence  and  House  Creek  Recreation  Area 
Powerline,  Montezuma  County,  Colorado, 
W87-08202  6G 

Monitoring  and  Excavation  at  Aulston  Pueblo 
(Site  5MT2433),  a  Pueblo  II  Habitation  Site, 
W87-08203  6G 

Cultural  Resource  Inventory  for  the  Towaoc 
Canal  Project:  Highline  Ditch,  Lower  Hermana 
Lateral,  Rocky  Ford  Laterals,  and  Portions  of 
the  Upper  Hermana  and  Lone  Pine  Laterals, 
W87-08204  6G 


ARID  LANDS 

Archaeological  Excavations  on  Reach  II  of  the 

Dove  Creek  Canal, 

W87-08205  6G 

Dolores  Archaeological  Program:  Studies  in  En- 
vironmental Archaeology, 
W87-08233  6G 

Class  III  Archaeological  Survey  of  the  Phase  B 

Corridor,  Tucson  Aqueduct,   Central  Arizona 

Project, 

W87-08240  6G 

"This  Everlasting  Sand  Bed':  Cultural  Resources 
Investigations  at  the  Texas  Big  Sandy  Project, 
Wood  and  Upshur  Counties,  Texas, 
W87-08242  6G 

Paraje  (de  Fra  Cristobal):  Investigations  of  a 
Territorial    Period    Hispanic    Village    Site    in 
Southern  New  Mexico, 
W87-08244  6G 

Cultural  Resource  Inventory  of  Portions  of  the 
New  Rockford  Irrigation  Areas  and  the  Sykes- 
ton  Canal  Route,  Garrison  Diversion  Unit,  Cen- 
tral North  Dakota, 
W87-08246  (,q 

Archaeological  Excavation  at  Site  32SH110  and 

32WE107,  Sheridan  and  Wells  Counties,  North 

Dakota. 

W87-08247  6G 

Class   III   Cultural    Resources   Survey   of  the 

Grand  Valley  Unit,  Stage  Two,  Mesa  County, 

Colorado, 

W87-08249  6G 

Cultural  Resources  Along  a  Major  Trail  in  the 
Big  Maria  Mountains,  Riverside  County,  Cali- 
fornia, 
W87-08250  6G 

Cultural  Resource  Inventory  of  the  Milk-Mis- 
souri River  Canal  Route,  Northern  Montana. 
W87-08251  6G 

Cultural  Resources  Class  I  Survey  of  the  Central 
Utah  Area:  Volume  3,  Utah  Water  Development 
History  Research  Unit, 
W87-08252  6G 

Archaeological  Resources  Records  Review  for 
the  United  States  Department  of  the  Interior, 
Bureau  of  Reclamation  Projects;  Fort  Cobb, 
Norman,  Foss,  Altus,  Mountain  Park,  and  Ar- 
buckle,  Oklahoma, 
W87-08253  6G 

ARCHEOLOGY 

Fremont  Habitation  Sites:  A  Predictive  Model 
of  Site  Location  for  the  Irrigation  and  Drainage 
System,  Bonneville  Unit,  Central  Utah  Project, 
W87-08496  6G 

ARCTIC 

Patterns  in  the  Composition  of  Arctic  Tundra 
Pond  Microcrustacean  Communities, 
W87-07874  2H 

Hypersaline  Gradients  in  Two  Canadian  High 

Arctic  Lakes, 

W87-07893  2H 

ARID  LANDS 

Semi-Arid  and  Arid  Regions:  Conservation 
Needs  and  Technology  on  Agricultural  Land, 
W87-07684  3p 

Desertification  Processes  and  Impact  in  Rainfed 

Agricultural  Regions, 

W87-07993  6G 

Wastewater  Criteria  for  Irrigation  in  Arid  Re- 
gions, 
W87-08582  3C 


SU-7 


■  1 1  ■ 


••••  ■ 
;>:■■». 


ARID  ZONE 

ARID  ZONE 

Weather  Modification  in  Arid  Regions:  The  Is- 
raeli Experience, 
W87-07997  3B 

ARIZONA 

Final  Report  for  Plan  6  Supplemental  Cultural 

Resource  Surveys, 

W87-07754  6G 

Class  III  Archaeological  Survey  of  the  Phase  B 

Corridor,  Tucson   Aqueduct,   Central   Arizona 

Project, 

W87-08240  6G 

Water  Conservation  in  Arizona:  Past,  Present, 

and  Future, 

W87-08435  3D 

Results  of  a  Peak  Management  Plan  for  Tucson, 

Arizona, 

W87-08468  6B 

AROMATIC  COMPOUNDS 

Accumulation  of  Polynuclear  Aromatic  Hydro- 
carbons by  the  Clam  Mya  arenaria, 
W87-07732  5B 

AROMATIC  HYDROCARBONS 

Xenobiotic  Metabolizing  Enzymes  in  Spawning 
English   Sole  (Parophrys  vetulus)  Exposed  to 
Organic-Solvent  Extracts  of  Marine  Sediments 
from  Contaminated  and  Reference  Areas, 
W87-07920  5C 

ARSENATES 

Arsenic  Toxicity  Changes  in  the  Presence  of 

Sediment, 

W87-08263  5C 

ARSENIC 

Arsenic  Toxicity  Changes  in  the  Presence  of 

Sediment, 

W87-08263  5C 

ARSENITES 

Arsenic  Toxicity  Changes  in  the  Presence  of 

Sediment, 

W87-08263  5C 

ARSENOCHOLINE 

Identification  and  Quantification  of  Arsenocho- 
line  and  Acetylarsenocholine  in  Trace  Amounts 
in  Biological  Material  by  Use  of  Pyrolysis  Gas 
Chromatography /Mass  Spectrometry, 
W87-08064  5A 

ARTIFICIAL  LAKES 

Rotifers  of  the  Man-Made  Sankarani  Lake,  Trib- 
utary to  the  Niger  River,  Republic  Mali,  West- 
Africa  (Zur  Raedertierfauna  des  Sankarani-Stau- 
sees  im  Einzugsgebiet  des  Niger,  Republik  Mali, 
Westafrika  (Aschelminthes  Rotatoria)  ), 
W87-08514  2H 

ARTIFICIAL  RECHARGE 

Optimal  Siting  of  Artificial  Recharge:  An  Anal- 
ysis of  Objective  Functions, 
W87-07848  4B 


Artificial  Recharge  of  Groundwater. 
W87-08137 

Artificial  Recharge  of  Groundwater, 
W87-08138 


4B 


4B 


Role  of  Artificial    Recharge   in   Groundwater 

Basin  Management, 

W87-08139  4B 


SUBJECT  INDEX 


Groundwater    Sampling   during   Artificial    Re- 
charge: Equipment,  Techniques,  and  Data  Anal- 
yses, 
W87-08143  7A 

Health  Aspects  of  Groundwater  Recharge, 
W87-08148  4B 

Groundwater    Recharge    Operations    at    Water 
Factory  21,  Orange  County,  California, 
W87-08149  6C 

Operations  at  the  Cedar  Creek  Wastewater  Rec- 
lamation-Recharge   Facilities,    Nassau    County, 
New  York, 
W87-08150  5D 

Proposed  Groundwater  Recharge  at  El  Paso, 

Texas, 

W87-08151  4B 

Groundwater  Recharge  for  Wastewater  Reuse 
in  the  Dan  Region  Project:  Summary  of  Five- 
Year  Experience,  1977-1981, 
W87-08152  4B 

Bank  and  Dune  Infiltration  of  Surface  Water  in 

The  Netherlands, 

W87-08154  5G 

Control  of  Surface  Runoff  by  Subsurface  Infil- 
tration of  Stormwater:  A  Case  Study  in  Japan, 
W87-08156  4B 

Micropollutant  Removal  in  Rapid  Infiltration, 
W87-08157  5D 

Soil  Deposition  of  Trace  Metals  During 
Groundwater  Recharge  Using  Surface  Spread- 


Artificial  Recharge:  Methods,  Hydraulics,  and 

Monitoring, 

W87-08141 


411 


Modeling  of  Groundwater  Response  to  Artifi- 
cial Recharge, 
W87-08142  4B 

SU-8 


ing, 
W87-08158 


2F 


Processes  Affecting  the  Movement  and  Fate  of 
Trace  Organics  in  the  Subsurface  Environment, 
W87-08159  5B 

Field  Observations  of  Organic  Contaminant  Be- 
havior in  the  Palo  Alto  Baylands, 
W87-08160  5B 

Groundwater      Recharge      with      Reclaimed 
Wastewater:  Legal  Questions  in  California, 
W87-08161  4B 

Economic  Aspects  of  Groundwater  Recharge, 
W87-08162  4B 

Research    for    Groundwater    Quality    Manage- 
ment, 
W87-08163  4B 

Example  of  Automatic  Control  of  Water  Quality 
(Un  Exemple  de  Controle  Automatique  de  la 
Qualite  des  Eaux), 
W87-08518  5G 

ARTIFICIAL  WETLANDS 

Fate  of  Viruses  in  Artificial  Wetlands, 
W87-08293  5B 


ASBESTOS 

Asbestos  Fibers  and  Trace  Metals  in  the  Blood 
of  Cattle  Grazing  in  Fields  Inundated  by  Asbes- 
tos-Rich Sediments, 
W87-07987  5B 

ASH 

Mount  St.  Helens  Ash:  Recreating  Its  Effects  on 
the  Steppe  Environment  and  Ecophysiology, 
W87-07974  2D 

ASH  TREES 

Effect  of  Ambient  Ozone  Pollution  and  Acidic 
Rain  on  the  Growth  and  Chlorophyll  Content  of 
Green  and  White  Ash, 
W87-08111  5C 


ATMOSPHERE 

Behaviour  of  Turbulent  Water  Jets  in  the  At- 
mosphere and  in  Plunge  Pools, 
W87-08080  «B 

Intra-Seasonal  Variability  of  Rainfall   and  At- 
mospheric   Energetics    Over    Northeast    Brazil 
During  the  Rainy  Season  of  1979, 
W87-08306  2B 

ATMOSPHERIC  DEPOSITION 

Contribution  of  Rainwater  to  Variability  in  Sur- 
face Ocean  Hydrogen  Peroxide, 
W87-08093  2B 

ATMOSPHERIC  PHYSICS 

Analysis  of  Spatial  Inhomogeneities  in  Cumulus 

Clouds  Using  High  Spatial  Resolution  Landsat 

Data, 

W87-07930  ?B 

ATOMIC  ABSORPTION  SPECTROMETRY 

Determination  of  Tin  in  Sediments  and  Sewage 
Sludges  by  Atomic  Absorption  Spectrometry 
with  Hydride  Generation  (Determination  de 
L'etain  Dans  les  Sediments  et  les  Boues  Desta- 
tions  D'Epuration  par  Spectrmetrie  D'Absorp- 
tion  Atomique  avec  Generation  D'Hydrures), 
W87-08082  ?B 

Ultratrace  Analysis  of  Mercury  and  Methylmer- 
cury  (MM)  in  Rain  Water  Using  Cold  Vapour 
Atomic  Absorption  Spectrometry, 
W87-08599  5A 

ATOMIC  ABSORPTION 
SPECTROPHOTOMETRY 

Extraction   and   Preconcentration   of  Selenium 
from  Aqueous  Solutions  and  Its  Determination 
in  Water  and  Hair  Samples  by  Atomic-Absorp- 
tion Spectrophotometry, 
W87-07626  5A 

ATOMIC  ABSORPTION  SPECTROSCOPY 

Determination   of  Trace    Metals   in    Sediment 
Standard  Reference  Materials  by  Graphite-Fur- 
nace Atomic  Absorption  Spectrometry  with  a 
Stabilized  Temperature  Platform, 
W87-08018  2K 

AULSTON  PUEBLO 

Monitoring  and  Excavation  at  Aulston  Pueblo 
(Site  5MT2433),  a  Pueblo  II  Habitation  Site, 
W87-08203  6G 

AURORA 

Aurora,  Colorado:  Rational  Landscape  Alterna- 
tives, 
W87-08431  3D 

AUSTIN 

High   Tech   Approach   to   Urban    Stormwater 

Management, 

W87-07939  5G 

Bacteriophages  as  Indicators  of  Human  Enteric 
Viruses  in  Activated  Sludge  Wastewater  Treat- 
ment, 
W87-08239  5D 

AUSTRALIA 

Spectral  Absorption  and  Scattering  Properties  of 
Dissolved  and  Particulate  Components  in  Rela- 
tion to  the  Underwater  Light  Field  of  Some 
Tropical  Australian  Freshwaters, 
W87-08030  2H 

Spatial  and  Temporal  Variation  in  the  Macroin- 
vertebrate  Fauna  of  Streams  of  the  Northern 
Jarrah  Forest,  Western  Australia:  Functional  Or- 
ganization, 
W87-08034  2H 

Comparative  Hydrological  Behaviour  of  Forest- 
ed and  Cleared  Catchments  in  Southeastern  Aus- 
tralia, 
W87-08119  2A 


SUBJECT  INDEX 


BED  LOAD 


K  UTO  ANALYZERS 

Automatic  Monitoring  of  Surface  Water  Qual- 
ity: The  Warning  Station  of  Le  Mont  Valerien 
Water  Treatment  Plant, 
W87-08519  5A 

UJTOCORRELATION  ANALYSIS 

Relationships  Among  Water  Storage  Variables, 
W87-08593  2H 

AUTOMATION 

Automated  Approach  for  Ammonia  and  TKN 

Analysis  in  Wastewater, 

W87-07833  7B 

Color     Enhances     Accuracy     of     Continuous 

Wastewater  Analyses, 

W87-07923  7B 

Can  a  Small  Town  Treatment  Plant  Establish 

New  Standards, 

W87-07938  5D 

Computerized    Management    of  Fluvial    Plants 
with  Multiple  Aims:  The  Rhone  Example  (La 
Gestion  Automatisee  d'Amenagements  Fluviaux 
a  Buts  Multiples:  L'Exemple  du  Rhone), 
W87-08278  4A 

Development     of     High-Performance     Liquid 
Chromatographic  Methods  for  Separation  and 
Automated  Collection  of  Tetrachlorodibenzo-p- 
Dioxin  Isomers, 
W87-08480  5A 

Example  of  Automatic  Control  of  Water  Quality 
(Un  Exemple  de  Controle  Automatique  de  la 
Qualite  des  Eaux), 
W87-08518  5G 

Automatic  Monitoring  of  Surface  Water  Qual- 
ity: The  Warning  Station  of  Le  Mont  Valerien 
Water  Treatment  Plant, 
W87-08519  5  A 

Computerised  Checking  of  Surface  Water  to  be 

Used  for  Drinking  Purposes, 

W87-08520  5A 

UTORADIOGRAPHY 

Tissue  Disposition  of  109Cd(2  +  )  in  the  Brown 
Trout    (Salmo    trutta)    Studied    by    Autoradio- 
graphy and  Impulse  Counting, 
W87-08001  5B 

RATEABLE  WATER 

Effect   of  Water   Activity   on   Legionella  spp. 

Growth  and  Survival, 

W87-07989  5B 

VCILLUS 

Susceptibility  of  Brook  Trout  (Salvelinus  fontin- 
alis)  Fry  to  a  Liquid  Formulation  of  Bacillus 
thuringiensis   serovar.    israelensis   (Teknar   (R)) 
Used  for  Blackfly  Control, 
W87-07888  5C 

Studies  on  the  Bacillus-Population  of  the  NW 
Littoral  Zone  of  the  Lake  Balaton  (Hungary), 
W87-08511  2H 

KXSWIMMERS 

Effects  of  Fish  and  pH  on  the  Distribution  and 

Abundance  of  Backswimmers  (Hemiptera:  No- 

tonectidae), 

W87-O8060  2H 

ACKWATER 

Weaver  Bottoms  Targeted  for  Restoration, 
W87-O8007  6G 

kCKWATER  CURVE 

PAB  (Parabolic  and   Backwater)  an   Uncondi- 
tionally Stable  Flood  Routing  Scheme  Particu- 
larly Suited  for  Real  Time  Forecasting  and  Con- 
trol, 
W87-07866  2E 


BACTERIA 

Use    of   Bacteria,    Clostridium    perfringens,    in 
Marine  Sediments  as  a  Monitor  of  Sewage  Par- 
ticulate Deposition  and  Movement, 
W87-07733  5b 

Delayed  Effects  of  Cloud  Seeding  with  Silver 

Iodide, 

W87-07934  3B 

Role  of  Exocellular  Polymer  in  the  Design  of 

Activated  Sludge, 

W87-07982  50 

Bacterial   Growth   in   Mixed   Cultures  on  Dis- 
solved Organic  Carbon  from  Humic  and  Clear 
Waters, 
W87-08045  2H 

Seasonal  Occurrence  of  Campylobacter  spp.  in 
Surface    Waters    and    Their    Correlation    with 
Standard  Indicator  Bacteria, 
W87-08046  2H 

Inactivation  of  Bacteria  in  Sewage  Sludge  by 

Gamma  Radiation, 

W87-08057  5D 

Study   of  Thermophilic    Campylobacters   in   a 

River  System, 

W87-08127  5B 

Psychrophiles,     Psychrotrophs,     and    Glucose 
Mineralization  in  a  Lake  with  Seasonal  Temper- 
ature Fluctuations, 
W87-08128  2H 

Survival    of   Pathogenic    Bacteria    in    Various 

Freshwater  Sediments, 

W87-08288  5B 

Survival  of  Selected  Bacterial  Species  in  Steri- 
lized Activated  Carbon  Filters  and  Biological 
Activated  Carbon  Filters, 
W87-08296  5F 

BACTERIAL  GROWTH 

Bacterial   Growth   in   Mixed  Cultures  on   Dis- 
solved Organic  Carbon  from  Humic  and  Clear 
Waters, 
W87-08045  2H 

Effect  of  Temperature  on  the  Growth  and  Bio- 
chemical    Activities    of    Escherichia    coli    in 
Sewage, 
W87-08059  5D 

BACTERIAL  PHYSIOLOGY 

Growth  Pattern  and  Yield  of  a  Chemoautotro- 
phic  Beggiatoa  sp.  in  Oxygen  -  Sulfide  Micro- 
gradients, 
W87-07595  2H 

Microbial  Release      of      226Ra(2  +  )      from 

(Ba,Ra)S04  Sludges     from     Uranium     Mine 

Wastes, 

W87-07596  5E 

Rates    of   Dissolution    and    Biodegradation    of 
Water-Insoluble  Organic  Compounds, 
W87-07597  5B 

Effects  of  Microcosm  Salinity  and  Organic  Sub- 
strate Concentration  on  Production  of  Vibrio 
cholerae  Enterotoxin, 
W87-07598  5c 

Aerobic  Metabolism  of  Trichloroethylene  by  a 

Bacterial  Isolate, 

W87-07599  2H 

Simultaneous  Photoreduction  and  Microbial  Ox- 
idation of  Iron  in  a  Stream  in  the  New  Jersey 
Pinelands, 
W87-07953  2E 

Effect   of  Water   Activity   on   Legionella   spp. 

Growth  and  Survival, 

W87-07989  5fi 


Study  of  the  Substrate  Influence  on  the  Free 
Fatty    Acids    Production    during    Growths    of 
Marine  Bacteria  on  Different  Hydrocarbons, 
W87-080O2  5B 

BACTERIOLOGICAL  CONTROL 

Bacteriological  Control  of  Distributed  Water  ( 
Le  Controle  Bacteriologique  des  Eaux  de  Distri- 
bution), 
W87-07789  5F 

BACTERIOPHAGES 

Bacteriophages  as  Indicators  of  Human  Enteric 
Viruses  in  Activated  Sludge  Wastewater  Treat- 
ment, 
W87-08239  50 

BAD  RIVER 

Possible  Relation  Between  Lineaments  and 
Leakage  through  Confining  Layers  in  South 
Dakota, 

W87-07771  2F 

BAFFLES 

Improvement    of    Pump    Performance    at    Off 
Design  Conditions  (Amelioration  des  Perform- 
ances hors  Adaptation  d'une  Pompe  Axiale), 
W87-08280  8C 

BANK  FILTRATION 

Role  of  Riverbank  Filtration  Along  the  Rhine 

River    for    Municipal    and     Industrial    Water 

Supply, 

W87-08153  5G 

BARGES 

Effects  of  Barge  Traffic   on   Distribution   and 
Survival  of  Ichthyoplankton  and  Small  Fishes  in 
the  Upper  Mississippi  River, 
W87-08044  6G 

BARIUM 

Microbial      Release      of      226Ra(2  +  )      from 

(Ba,Ra)S04     Sludges     from     Uranium     Mine 

Wastes, 

W87-07596  5E 

BARLEY 

Influence  of  Different  Nitrogen  and  Irrigation 

Treatments    on    the    Spectral    Reflectance    of 

Barley, 

W87-08102  7B 

BAY  OF  FUNDY 

Terrestrial  and  Freshwater  Invertebrates  in  the 
Neuston  of  the  Bay  of  Fundy,  Canada, 
W87-07903  2L 

BEACH  EROSION 

High-Energy  Nearshore  Processes, 

W87-07804  2J 


BEANS 

Effects  of  Water  Stress  on  Pollen  of  Phaseolus 

vulgaris  L., 

W87-08014  21 

BEARINGS 

Use  of  New  Antifriction  Materials  in  Heavily 

Loaded  Thrust  Bearings  of  Turbine-Generator 

Units, 

W87-07841  gC 

BEAVERS 

Ecosystem  Alteration  of  Boreal  Forest  Streams 

by  Beaver  (Castor  canadensis), 

W87-07972  2E 

BED  LOAD 

Andekalela  Water  Intake  Characteristics  for  Ex- 
cluding Sediments  (Caracteristiques  de  la  Prise 
d'Eau  a  Andekalela  pour  l'Exclusion  des  Sedi- 
ments), 
W87-08279  gA 


SU-9 


SUBJECT  INDEX 


BEGGIATOA 

BEGGIATOA 

Growth  Pattern  and  Yield  of  a  Chemoautotro- 
phic  Beggiatoa  sp.  in  Oxygen  -  Sulfide  Micro- 
gradients, 
W87-07595  2H 

BENEFITS 

Color     Enhances     Accuracy     of     Continuous 

Wastewater  Analyses, 

W87-07923  7B 

Economic  Value  of  Instream  Flow.  Methodolo- 
gy and  Benefit  Estimates  for  Optimum  Flows, 
W87-08085  6D 

BENTHIC  ENVIRONMENT 

Nakdong    Estuary    Barrage    and    Reclamation 
Project:   Preliminary   Results  of  the  Botanical, 
Macrozoobenthic  and  Ornithological  Studies, 
W87-07814  2L 

BENTHIC  FAUNA 

Response  of  Stream  Benthos  and  Drift  to  Fine 
Sediment  Deposition  versus  Transport, 
W87-07899  2H 

BENTHOS 

Microbenthos,  Meiobenthos  and  Fiddler  Crabs: 

Trophic  Interactions  in  a  Tropical  Mangrove 

Sediment, 

W87-08028  2L 

BENZENES 

Environmentally  Significant  Photochemistry  of 
Chlorinated  Benzenes  and  their  Derivatives  in 
Aquatic  Systems, 
W87-07807  5B 

BERMUDA 

Effect  of  Urbanization  on  the  Groundwater  of 

Limestone  Islands:  An  Analysis  of  the  Bermuda 

Case, 

W87-08532  5B 

BETHEL  LAKE 

Psychrophiles,     Psychrotrophs,     and     Glucose 
Mineralization  in  a  Lake  with  Seasonal  Temper- 
ature Fluctuations, 
W87-08128  2H 

BIG  MARIA  MOUNTAINS 

Cultural  Resources  Along  a  Major  Trail  in  the 
Big  Maria  Mountains,  Riverside  County,  Cali- 
fornia, 
W87-O8250  6G 

BILE  ACIDS 

Effect  of  Petroleum  Hydrocarbons  on  the  Bili- 
ary Bile  Acid  Composition  of  Rainbow  Trout 
(Salmo  gairdneri), 
W87-07919  5C 

BILLABONGS 

Spectral  Absorption  and  Scattering  Properties  of 
Dissolved  and  Particulate  Components  in  Rela- 
tion to  the  Underwater  Light  Field  of  Some 
Tropical  Australian  Freshwaters, 
W87-08030  2H 

BIOACCUMULATION 

Accumulation  of  Polynuclear  Aromatic  Hydro- 
carbons by  the  Clam  Mya  arenaria, 
W87-07732  5B 

Uptake,  Distribution  and  Retention  of  Zineb  and 
Ziram  in  Rainbow  Trout  (Salmo  gairdneri), 
W87-07806  5B 

Zooplankton  and  Fish  Accumulate  Chlorinated 
Hydrocarbons  from  Contaminated  Sediments, 
W87-07876  5B 

Phosphate  Uptake  Rates  of  Phytoplankton  As- 
semblages Grown  at  Different  Dilution  Rates  in 
Semicontinuous  Culture, 
W87-07877  2H 


Does  Orthophosphate  Uptake  Supply  Sufficient 

Phosphorus  to  Phytoplankton  to  Sustain  Their 

Growth, 

W87-07878  2H 

Zinc  and  Cadmium  Transport  by  the  Vertically 
Migrating  Opossum  Shrimp,  Mysis  relicta, 
W87-07891  5B 

Comparison  of  the  Differential  Accumulation  of 
Cadmium  in  the  Tissues  of  Three  Species  of 
Freshwater  Fish,  Salmo  gairdneri,  Rutilus  rutilus 
and  Noemacheilus  barbatulus, 
W87-07918  5B 

Nutrient  Cycling  Studies  in  Carmarthen  Bay: 
Phytoplankton  Production,   Nitrogen  Assimila- 
tion and  Regeneration, 
W87-07942  2L 

Contaminant  Uptake  by  Fish  and  the  Potential 
for  Transfer  to  Humans  Modelled  over  Time, 
W87-07969  5B 

Tissue  Disposition  of  109Cd(2  +  )  in  the  Brown 
Trout   (Salmo   trutta)    Studied    by    Autoradio- 
graphy and  Impulse  Counting, 
W87-08001  5B 

Effect  of  Copper  and  Cadmium  on  Carbon  As- 
similation and  Uptake  of  Metals  by  Algae, 
W87-08003  5B 

Bioconcentration    of   Butyltin    Compounds   by 

Round  Crucian  Carp, 

W87-08006  5B 

Diel  Periodicity  of  Nitrogen  and  Carbon  Assimi- 
lation in  Five  Species  of  Marine  Phytoplankton: 
Accuracy  of  Methodology  for  Predicting  N- 
Assimilation  Rates  and  N/C  Composition 
Ratios, 
W87-08023  2L 

Influence  of  Temperature,  Salinity,  and  Oxygen 

on  the  Cadmium  Balance  of  Mussels  Mytilus 

edulis, 

W87-08029  2L 

Contamination  of  Stream  Fishes  with  Chlorinat- 
ed Hydrocarbons  from  Eggs  of  Great  Lakes 
Salmon, 
W87-08042  5B 

Mercury  Content  of  Shrimp  (Penaeus  vannamei) 

Reared  in  a  Wastewater-Seawater  Aquacultural 

System, 

W87-08115  5B 

Size  and  Mercury  Concentration  Relationship  as 

Contamination  Index, 

W87-08265  5B 

Copper,  Cadmium,  and  Nickel  Accumulation  in 
Crayfish      Populations     Near     Copper-Nickel 
Smelters  at  Sudbury,  Ontario,  Canada, 
W87-08269  5B 

Potential  Toxicity  of  Uranium  in  Water, 
W87-08312  5C 

Comparative  Study  of  the  Patterns  of  Bioaccu- 
mulation  of  Essential  (Cu,  Zn)  and  Non-essential 
(Cd,  Pb)  Trace  Metals  in  Various  Estuarine  and 
Coastal  Organisms, 
W87-08320  5B 

Kinetics  of  Nutrient  Uptake  and  Growth  in  Phy- 
toplankton, 
W87-08321  2H 

Partition  Coefficient  and  Water  Solubility  in  En- 
vironmental Chemistry, 
W87-08398  5B 

Studies  on  the  Absorption  of  TCDD  by  Plant 

Species, 

W87-08478  5B 


BIOASSAV 

Adenylate    Energy    Charge    as    a    Measure   of 

Stress  in  Fish, 

W87-07642  2H 

Acute  Toxicity  Tests  on  the  Freshwater  Isopod, 
Asellus  aquaticus  using  FeSO4.7H20,  with  Spe- 
cial Reference  to  Techniques  and  the  Possibility 
of  Intraspecific  Variation, 
W87-08056  5C 

Mammalian  Mitochondria  as  In  Vitro  Monitors 

of  Water  Quality, 

W87-08260  5A 

Mutagens  in  Water  Sources:  Detection  and  Risk 

Assessment, 

W87-08533  5A 

BIOAVAILABILITY 

Bioavailability  and  Effects  of  Heavy  Metals  in 

Marine  Deposits, 

W87-07731  5C 

BIOCONTROL 

Susceptibility  of  Brook  Trout  (Salvelinus  fontin- 
alis)  Fry  to  a  Liquid  Formulation  of  Bacillus 
thuringiensis   serovar.   israelensis   (Teknar  (R)) 
Used  for  Blackfly  Control, 
W87-07888  5C 

BIODEGRADATION 

Rates    of   Dissolution    and    Biodegradation   of 
Water-Insoluble  Organic  Compounds, 
W87-07597  5B 

Aerobic  Metabolism  of  Trichloroethylene  by  a 

Bacterial  Isolate, 

W87-07599  2H 

Comparison  of  Mechanisms  Enhancing  Biode- 
gradability  of  Refractory  Lake  Water  Constitu- 
ents, 
W87-07947  2H 

Biotreatment  of  s-Triazine-Containing 

Wastewater  in  a  Fluidized  Bed  Reactor, 
W87-07983  5D 

Study  of  the  Substrate  Influence  on  the  Free 
Fatty    Acids    Production    during    Growths   of 
Marine  Bacteria  on  Different  Hydrocarbons, 
W87-08002  5B 

Psychrophiles,     Psychrotrophs,     and     Glucose 
Mineralization  in  a  Lake  with  Seasonal  Temper- 
ature Fluctuations, 
W87-08128  2H 

Biodegradation    of  Cresol    Isomers   in   Anoxic 

Aquifers, 

W87-08292  5B 

Explanations  for  the  Acclimation  Period  Preced- 
ing the  Mineralization  of  Organic  Chemicals  in 
Aquatic  Environments, 
W87-08297  5B 

BIOFILTRATION 

Determination  of  Exchangeable  Inorganic  Ni- 
trogen Species  in  Wetland  Soils, 
W87-08258  5D 

BIOINDICATORS 

Biochemical  Indicators  of  Stress  in  Fishes:  An 
Overview, 

W87-07635 

Hepatic  Mixed  Function  Oxidase  (MFO)  Induc- 
tion in  Fish  as  a  Possible  Biological  Monitoring 
System, 
W87-07636  3C 

Physiological  Responses  of  Fish:  Problems  and 
Progress  Toward  Use  in  Environmental  Moni- 
toring, 
W87-07637  in 


SU-10 


SUBJECT  INDEX 


BOTTLED  WATER 


•>xj 


Fish   Serum   Chemistry   as   a   Pathology   Tool, 
W87-07638  5C 

Adenylate    Energy    Charge   as    a    Measure    of 

Stress  in  Fish, 

W87-07642  2H 

Effects  of  Pollutants  and  Contaminants  on  Ster- 
oidogenesis in  Fish  and  Marine  Mammals, 
W87-07644  5C 

Comparative  Epidemiology:  The  Use  of  Fishes 
in  Assessing  Carcinogenic  Contaminants, 
W87-07646  5C 

Report  of  the  Aquatic  Ecosystem  Objectives 

Committee:  1985  Annual  Report. 

W87-07724  5G 

Use    of   Bacteria,    Clostridium    perfringens,    in 
Marine  Sediments  as  a  Monitor  of  Sewage  Par- 
ticulate Deposition  and  Movement, 
W87-07733  5B 

Application  of  Bioindication  for  Scientific  Re- 
search of  Water  Disinfection, 
W87-07785  5F 

Locomotor  Activity  and  Blood  Plasma  Param- 
eters of  Acid-Exposed   Lake  Whitefish,   Core- 
gonus  clupeaformis, 
W87-07883  5C 

Plankton  Size  Spectra  in  Relation  to  Ecosystem 
Productivity,  Size,  and  Perturbation, 
W87-07892  2H 

Acetylene   Reduction   Rate  as  a   Physiological 
Indicator  of  the  Response  of  Field-Grown  Soy- 
beans to  Simulated  Acid  Rain  and  Ambient  Gas- 
eous Pollutants, 
W87-07980  5C 

Influence  of  Temperature,  Salinity,  and  Oxygen 

on  the  Cadmium  Balance  of  Mussels  Mytilus 

edulis, 

W87-08029  2L 

Seasonal  Occurrence  of  Campylobacter  spp.  in 
Surface    Waters    and    Their    Correlation    with 
Standard  Indicator  Bacteria, 
W87-08046  2H 

Periphyton  as  Monitors  for  Heavy  Metal  Pollu- 
tion in  the  Calcasieu  River  Estuary, 
W87-08055  5B 

Acute  Toxicity  Tests  on  the  Freshwater  Isopod, 
Asellus  aquaticus  using  FeSO4.7H20,  with  Spe- 
cial Reference  to  Techniques  and  the  Possibility 
of  Intraspecific  Variation, 
W87-O8056  5C 

Mercury  Levels  in  Ontario  Mink  and  Otter  Rel- 
ative to  Food  Levels  and  Environmental  Acidi- 
fication, 
W87-08062  5B 

Test  of  Fluctuating  Asymmetry  in  Bluegills  (Le- 
pomis  macrochirus  Rafinesque)  as  a  Measure  of 
pH-Related  Stress, 
W87-08108  2H 

Bacteriophages  as  Indicators  of  Human  Enteric 
Viruses  in  Activated  Sludge  Wastewater  Treat- 
ment, 
W87-08239  5D 

Mammalian  Mitochondria  as  In  Vitro  Monitors 

of  Water  Quality, 

W87-08260  5A 

Metabolic   Consequences  of  Methyl   Parathion 

Exposure  in  the  Bivalve,  Lamellidens  marginalis 

(Lamarck), 

W87-08264  5C 


BIOLOGICAL  ACTIVATED  CARBON 
PROCESS 

Purification  of  Polluted  Source  Water  with  Mi- 
croflocculation/  Direct   Filtration   -   Biological 
Activated  Carbon  Process, 
W87-07786  5F 

Purification    of   Polluted    Source    Water    with 
Ozonation  and  Biological  Activated  Carbon, 
W87-07792  5F 

BIOLOGICAL  FILTERS 

Determination  of  Exchangeable  Inorganic  Nitro- 
gen Species  in  Wetland  Soils, 
W87-08258  5D 

BIOLOGICAL  MAGNIFICATION 

Zinc  and  Cadmium  Transport  by  the  Vertically 
Migrating  Opossum  Shrimp,  Mysis  relicta, 
W87-07891  5B 

Bioconcentration    of   Butyltin    Compounds    by 

Round  Crucian  Carp, 

W87-08006  5B 

BIOLOGICAL  OXIDATION 

Simultaneous  Photoreduction  and  Microbial  Ox- 
idation of  Iron  in  a  Stream  in  the  New  Jersey 
Pinelands, 

W87-07953  2E 

BIOLOGICAL  PROPERTIES 

Sediment  Stability  around  Animal  Tubes:  The 

Roles  of  Hydrodynamic   Processes  and  Biotic 

Activity, 

W87-07949  2J 

Highland  Lakes:  An  Evaluation  of  the  Available 

Biological  Data, 

W87-08237  2H 

BIOLOGICAL  TREATMENT 

Adsorption  and  Microbiological  Mechanisms  for 
Removal  of  Natural  Organics  in  Granular  Acti- 
vated Carbon  Columns, 
W87-08071  5F 

BIOLOGICAL  WASTEWATER  TREATMENT 

Biotreatment  of  s-Triazine-Containing 

Wastewater  in  a  Fluidized  Bed  Reactor, 
W87-07983  5D 

Removal  of  Heavy  Metals  in  Anaerobic  Upflow 

Sludge  Blanket  Reactors, 

W87-08132  5D 

BIOLOGICAL  WATER  TREATMENT 

Survival  of  Selected  Bacterial  Species  in  Steri- 
lized Activated  Carbon  Filters  and  Biological 
Activated  Carbon  Filters, 
W87-08296  5F 

BIOMASS 

Petersen's  Benthic  Stations  Revisited.  II.  Is  the 
Oslofjord  and  Eastern  Skagerrak  Enriched, 
W87-07630  2L 

Plankton  Size  Spectra  in  Relation  to  Ecosystem 
Productivity,  Size,  and  Perturbation, 
W87-07892  2H 

Factors  Controlling  the  Growth  Form  of  Spar- 
tina    alterniflora:    Feedbacks    between    Above- 
Ground  Production,  Sediment  Oxidation,  Nitro- 
gen and  Salinity, 
W87-07964  2L 

Plankton  Response  Following  a  Spring  Upwell- 
ing  Event  in  the  Ria  de  Arosa,  Spain, 
W87-08022  2L 

Lateral  Variation  in  the  Production  and  Fate  of 
Phytoplankton  in  a  Partially  Stratified  Estuary, 
W87-08024  2L 

Bacterial   Growth   in   Mixed  Cultures  on   Dis- 
solved Organic  Carbon  from  Humic  and  Clear 
Waters, 
W87-08045  2H 


BIRDS 

Effects  of  Dietary  Aluminum  Sulphate  on  Re- 
productive   Success    and    Growth    of    Ringed 
Turtle-Doves  (Streptopelia  risoria), 
W87-07902  5C 

BLACKFLIES 

Susceptibility  of  Brook  Trout  (Salvelinus  fontin- 
alis)  Fry  to  a  Liquid  Formulation  of  Bacillus 
thuringiensis   serovar.    israelensis   (Teknar   (R)) 
Used  for  Blackfly  Control, 
W87-07888  5C 

Seasonal  Occurrence  of,  Development  of,  and 
the  Influences  of  Selected  Environmental  Fac- 
tors on  the  Larvae  of  Prosimulium  and  Simulium 
Species  of  Blackflies  (Diptera:Simuliidae)  Found 
in  the  Rivers  of  Southwestern  Alberta, 
W87-07901  2H 

BLASTING 

Determination  of  the  Scatter  Distance  of  Rock 
Pieces  during  Blasting  under  Power  Construc- 
tion Conditions, 
W87-07842  8H 

Use  of  Trench  and  Pit  Crater  Charges  at  the 
Construction  Site  of  the  Hoa-Binh  Hydro  De- 
velopment, 
W87-07846  8H 

BLOOD 

Locomotor  Activity  and  Blood  Plasma  Param- 
eters of  Acid-Exposed   Lake  Whitefish,   Core- 
gonus  clupeaformis, 
W87-07883  5c 

Asbestos  Fibers  and  Trace  Metals  in  the  Blood 
of  Cattle  Grazing  in  Fields  Inundated  by  Asbes- 
tos-Rich Sediments, 
W87-07987  5B 

BLUE  TILAPIA 

Effectiveness  of  Blue  Tilapia  as  a  Weed  Control 

Agent  in  Ponds, 

W87-08113  4A 

BLUEGILL 

Test  of  Fluctuating  Asymmetry  in  Bluegills  (Le- 
pomis  macrochirus  Rafinesque)  as  a  Measure  of 
pH-Related  Stress, 
W87-08108  2H 

BOGS 

Sulphate  in  Bog  Waters:  A  Comparison  of  Ion 
Chromatography  with  Mackereth's  Cation-Ex- 
change  Technique   and   a   Revision   of  Earlier 
Views  on  Cause  of  Bog  Acidity, 
W87-07965  5A 


Battle  of  the  Bog, 

W87-08256 

Thousand  Years  of  Death, 
W87-08257 


4C 


21 


BOMBAY 

Design   and   Development   of  a   Small   Output 
Multiblade  Type  Windmill  for  Pumping  Water 
for  Agricultural  Purposes, 
W87-08212  3F 

BOSTON 

Water  Conservation  as  a  Long-Range  Supply 
Option  for  Massachusetts:  Dispelling  the  Myths 
and  Facing  Reality, 
W87-08436  3D 

BOTANY 

Botanical   Reconnaissance  of  Silver   Lake  Re- 
search Natural  Area,  North  Cascades  National 
Park,  Washington, 
W87-07654  2H 

BOTTLED  WATER 

Microbiological  Quality  of  Bottled  Water  Sold 

in  Canada, 

W87-07818  5G 


SU-11 


BOTTOM  SAMPLING 


SUBJECT  INDEX 


BOTTOM  SAMPLING 

Dioxin  Testing  in  Kill  van  Kull, 

W87-07941  5A 

BOTTOM  SEDIMENTS 

Loss  of  Lampricides  by  Adsorption  on  Bottom 

Sediments, 

W87-07882  81 

Bedform-Generated    Convective    Transport    in 

Bottom  Sediment, 

W87-08254  5B 

BOTTOM  WATER 

Bedform-Generated    Convective    Transport    in 

Bottom  Sediment, 

W87-08254  5B 

BOUNDARY  ELEMENTS 

Boundary  Element  -  Finite  Element  Procedure 
For  Porous  and  Fractured  Media  Flow, 
W87-08331  2F 

BOUNDARY  LAYERS 

Initiation  of  Convective  Storms  at  Radar-Ob- 
served Boundary-Layer  Convergence  Lines, 
W87-08096  2B 

BRACHYCENTRUS 

Ecology  and  Coexistence  of  Two  Species  of 
Brachycentrus  (Trichoptera)  in  a  Rocky  Moun- 
tain River, 
W87-07900  2H 

BRAZIL 

Intra-Seasonal  Variability  of  Rainfall  and  At- 
mospheric   Energetics   Over    Northeast    Brazil 
During  the  Rainy  Season  of  1979, 
W87-08306  2B 

BRITISH  COLUMBIA 

Biological  Effects  of  Dredged-Material  Disposal 

in  Alberni  Inlet, 

W87-07735  5C 

Modeling  Exchangeable  Minor  Cation  Adsorp- 
tion in  Marine  Sediments:  Process  and  Control 
of  NH4(  +  )  Adsorption, 
W87-07737  5B 

Bacterioplankton,     Phytoplankton,     and     Zoo- 
plankton   Communities   in   a   British   Columbia 
Coastal  Lake  before  and  after  Nutrient  Reduc- 
tion, 
W87-07881  2H 

BROMINE 

Analysis  of  Residual  Bromine  in  Water  in  the 

Presence  of  Ammonia  Nitrogen  by  the  DPD 

Method, 

W87-08090  5A 

BROOKLANDS 

Vegetational  Succession,  Management  and  Hy- 
drology in  a  Brookland  (The  Netherlands), 
W87-08052  2H 

BUBBLE  AERATION 

Point-of-Entry  Removal  of  Radon  From  Drink- 
ing Water, 
W87-08310  5F 

BUDGETING 

Budgeting  of  Water  Distribution  Improvement 

Projects, 

W87-08595  6C 

BUOYANCY 

Estimation  of  Dilution  in  Buoyant  Effluents  Dis- 
charged into  a  Current, 
W87-08077  5E 

BUTYLTIN  COMPOUNDS 

Bioconcentration    of    Butyltin    Compounds    by 

Round  Crucian  Carp, 

W87-O80O6  5B 


CADDISFLIES 

Ecology  and   Coexistence  of  Two  Species  of 
Brachycentrus  (Trichoptera)  in  a  Rocky  Moun- 
tain River, 
W87-07900  2H 

Life  Histories,   Production,  and  Microdistribu- 
tion    of   Two    Caddisflies    (Trichoptera)    in    a 
Rocky  Mountain  Stream, 
W87-08061  2H 

CADMIUM 

Effects  of  pH  on  the  Toxicities  of  Cadmium, 

Copper,  and  Zinc  to  Steelhead  Trout  (Salmo 

gairdneri), 

W87-07880  5C 

Zinc  and  Cadmium  Transport  by  the  Vertically 
Migrating  Opossum  Shrimp,  Mysis  relicta, 
W87-07891  5B 

Comparison  of  the  Differential  Accumulation  of 
Cadmium  in  the  Tissues  of  Three  Species  of 
Freshwater  Fish,  Salmo  gairdneri,  Rutilus  rutilus 
and  Noemacheilus  barbatulus, 
W87-07918  5B 

Effect  of  Copper  and  Cadmium  on  Carbon  As- 
similation and  Uptake  of  Metals  by  Algae, 
W87-08003  5B 

Determination  of  Cadmium  in  Environmental 
Materials  by  Fast  Neutron  Activation  Analysis, 
W87-08020  5A 

Influence  of  Temperature,  Salinity,  and  Oxygen 

on  the  Cadmium  Balance  of  Mussels  Mytilus 

edulis, 

W87-08029  2L 

Effect  of  Inorganic   Particulates  on  the  ASV 

Signals  of  Cd,  Pb  and  Cu, 

W87-08131  5  A 

CADMIUM  RADIOISOTOPES 

Tissue  Disposition  of  109Cd(2  +  )  in  the  Brown 
Trout    (Salmo    trutta)    Studied    by    Autoradio- 
graphy and  Impulse  Counting, 
W87-08001  5B 

CALCAREOUS  SOILS 

Amelioration  of  a  Calcareous  Solonetzic  Soil  by 
Irrigation,  Deep  Ripping,  and  Acidification  with 
Elemental  Sulfur, 
W87-07913  2G 

CALCAREOUS  STREAMS 

Suspended    Bacteria   in   Calcareous   and   Acid 
Headstreams:  Abundance,  Heterotrophic  Activi- 
ty and  Downstream  Change, 
W87-08035  2H 

CALCASIEU  RIVER 

Periphyton  as  Monitors  for  Heavy  Metal  Pollu- 
tion in  the  Calcasieu  River  Estuary, 
W87-08055  5B 

CALCITE 

Identification  of  Recent  Calcite  Precipitation  in 
Soil   with   the   Help   of  Isotope   Investigations 
(Nachweis  von  Carbonatausfaellungen  im  Boden 
mit  Hilfe  von  Isotopenuntersuchungen), 
W87-08528  2G 

CALCITE  PRECIPITATION 

Role  of  Diatoms  in  Stromatolite  Growth:  Two 
Examples  from  Modern  Freshwater  Settings, 
W87-08322  2H 

CALCIUM 

Test  of  Fluctuating  Asymmetry  in  Bluegills  (Le- 
pomis  macrochirus  Rafinesque)  as  a  Measure  of 
pH-Related  Stress, 
W87-08108  2H 


CALCIUM  CARBONATE 

Recovery  of  High-Purity  Calcium  Carbonate 
during  the  Decarbonization  of  Drinking  Water, 
W87-08523  5F 

CALIBRATIONS 

Rapid  Method  for  Estimating  Weighted  Soil  Sa- 
linity from  Apparent  Soil  Electrical  Conductivi- 
ty Measured  with  an  Aboveground  Electromag- 
netic Induction  Meter, 
W87-07912  2G 

Study  of  Cell  Models:  3.  A  Pilot  Study  on  the 
Calibration  of  Manifold  Cell  Models  in  the  Time 
Domain  and  in  the  Laplace  Domain, 
W87-08344  7C 

CALIFORNIA 

Introduction:  California's  Reclaimed  Municipal 

Wastewater  Resource, 

W87-07663  3C 


Crop  Selection  and  Management, 
W87-07668 


3C 


Health  and  Regulatory  Considerations, 
W87-07672  3C 

Legal   Aspects   of  Irrigation   With   Reclaimed 

Wastewater  in  California, 

W87-07673  6E 

Hydrocarbons  in  Southern  California  Municipal 
Wastes  and  their  Input  to  Coastal  Waters, 
W87-07736  5A 

Health  Aspects  of  Groundwater  Recharge, 
W87-08148  4B 

Groundwater    Recharge   Operations   at   Water 
Factory  21,  Orange  County,  California, 
W87-08149  6C 

Soil     Deposition     of    Trace     Metals     During 
Groundwater  Recharge  Using  Surface  Spread- 
ing, 
W87-08158  2F 

Processes  Affecting  the  Movement  and  Fate  of 
Trace  Organics  in  the  Subsurface  Environment, 
W87-08159  5B 

Field  Observations  of  Organic  Contaminant  Be- 
havior in  the  Palo  Alto  Baylands, 
W87-08160  5B 

Groundwater      Recharge      with      Reclaimed 
Wastewater:  Legal  Questions  in  California, 
W87-08161  4B 

Effects  of  Acid  Rain  on  Plant  Microbial  Asso- 
ciations in  California, 
W87-08217  5C 

Practical  Manual  for  Determining  Settling  Rates 
of  Ocean  Disposed  Sewage  Sludge, 
W87-08227  5E 

Cultural  Resources  Along  a  Major  Trail  in  the 
Big  Maria  Mountains,  Riverside  County,  Cali- 
fornia, 
W87-08250  6G 

Water  Conservation  and  Wastewater  Flow  Re- 
duction -  Is  It  Worth  It, 
W87-08432  3D 

Effects   of  Water   Conservation   on    Municipal 

Wastewater  Treatment  Facilities, 

W87-08433  3D 


Water  Conservation  in  California, 

W87-08460 


3D 


Case    Study    -    In-School    Water   Conservation 
Education  Program, 

W87-08466 


5D 


SU-12 


SUBJECT  INDEX 


Case  Study  -  Distribution  of  Residential  Water 

Saving  Devices, 

W87-08467  3D 

CAMPYLOBACTER 

Seasonal  Occurrence  of  Campylobacter  spp.  in 
Surface    Waters    and    Their    Correlation    with 
Standard  Indicator  Bacteria, 
W87-08046  2H 

Study   of  Thermophilic    Campylobacters    in   a 

River  System, 

W87-08127  5B 


CANADA 

Canada  Case  Study:  Water  Supply, 

W87-07712  2C 

Canada  Case  Study:  Catastrophic  Floods, 
W87-07720  2C 

International  Joint  Commission:  1983-1984  Ac- 
tivities Report. 

W87-07725  6E 

Hypersaline  Gradients  in  Two  Canadian  High 

Arctic  Lakes, 

W87-07893  2H 

Devices  and  Technologies  for  Water  Conserva- 
tion -  State  of  the  Art:  Standards  for  Industry, 
W87-08448  3D 

CANALS 

ACOP  Canals  Equilibrium  Data:  Volume  IX  - 

Part  I:  Combined  1979-1980  Data, 

W87-08229  2E 

ACOP  Canals  Equilibrium  Data:  Volume  IX  - 

Part  II:  Combined  1979-1980  Data, 

W87-08230  2E 

ACOP  Canals  Equilibrium  Data:  Volume  IX  - 

Part  III:  Combined  1979-1980  Data, 

W87-08231  2E 

Morphological  Classification  of  Canals  in  Natu- 
ral Soils, 
W87-08577  8D 

Furrow  Irrigation  Using  Canal  Side  Weirs, 
W87-08588  3F 

:anopy 

Canopy  Structure  and  Cloud  Water  Deposition 

in  Subalpine  Coniferous  Forests, 

W87-O8301  2B 

:ANOPY  STRUCTURE 

Canopy  Structure  and  Cloud  Water  Deposition 

in  Subalpine  Coniferous  Forests, 

W87-08301  2B 

:ANOPY  TEMPERATURE 

Canopy   Temperature   of  Sugarcane   as   Influ- 
enced by  Irrigation  Regime, 
W87-07610  21 

:arbamate  PESTICIDES 

Uptake,  Distribution  and  Retention  of  Zineb  and 
Ziram  in  Rainbow  Trout  (Salmo  gairdneri), 
W87-07806  5B 

Greatly  Accelerated  Microbial  Degradation  of 
Aldicarb  in  Re-treated  Field  Soil,  in  Flooded 
Soil,  and  in  Water, 
W87-08271  5B 

:arbon 

Effect  of  Copper  and  Cadmium  on  Carbon  As- 
similation and  Uptake  of  Metals  by  Algae, 
W87-08003  5B 

Diel  Periodicity  of  Nitrogen  and  Carbon  Assimi- 
lation in  Five  Species  of  Marine  Phytoplankton: 
Accuracy  of  Methodology  for  Predicting  N- 
Assimilation  Rates  and  N/C  Composition 
Ratios, 
W87-08023  2L 


CARBON  CYCLE 

Limnetic  Herbivory:  Effects  on  Phytoplankton 
Populations  and  Primary  Production, 
W87-07977  2H 

Relationship  between  Particulate  and  Extracel- 
lular Carbon  Compounds  of  Phytoplankton  Pho- 
tosynthesis in  a  Tropical  Estuary, 
W87-08025  2L 

CARBON  ISOTOPES 

Carbon  and   Isotope  Mass  Balance  Models  of 
Oasis  Valley  -  Fortymile  Canyon  Groundwater 
Basin,  Southern  Nevada, 
W87-08333  2F 

CARBON  RADIOISOTOPES 

Decomposition    of    HCLabeled    Organic    Sub- 
stances in  Marine  Sediments, 
W87-07948  2K 

CARBONATES 

Spirogyra    Species   and    Accompanying    Algae 
from  Dune  Waters  in  the  Netherlands, 
W87-08051  2H 

Identification  of  Recent  Calcite  Precipitation  in 
Soil   with   the   Help   of  Isotope   Investigations 
(Nachweis  von  Carbonatausfaellungen  im  Boden 
mit  Hilfe  von  Isotopenuntersuchungen), 
W87-08528  2G 

CARCINOGENS 

Comparative  Epidemiology:  The  Use  of  Fishes 
in  Assessing  Carcinogenic  Contaminants, 
W87-07646  5C 

Attempts  to  Abbreviate  Time  to  End-Point  in 

Fish  Hepatocarcinogenesis  Assays, 

W87-07782  5c 

Mutagens  in  Water  Sources:  Detection  and  Risk 
Assessment, 

W87-08533  5A 

CAREX 

Phenotypic  Flexibility  of  Carex  Flacca  Schreb.: 
Tolerance  of  Soil  Flooding  by  Populations  from 
Contrasting  Habitats, 
W87-08326  21 

CARMARTHEN  BAY 

Nutrient  Cycling   Studies  in  Carmarthen   Bay: 
Phytoplankton  Production,   Nitrogen  Assimila- 
tion and  Regeneration, 
W87-07942  2L 

CARP 

Bioconcentration    of   Butyltin    Compounds    by 

Round  Crucian  Carp, 

W87-08006  5B 

CARTRIDGE  FILTERS 

Detection    of   Cryptosporidium    in    Water    by 
Using  Polypropylene  Cartridge  Filters, 
W87-08291  5A 

CASE  STUDIES 

Water  Scarcity  and  Gains  from  Trade  in  Kern 

County,  California, 

W87-07693  6D 

Techniques  for  Prediction  of  Runoff  from  Gla- 

cierized  Areas. 

W87-07708  2C 

Examination  of  the  Generality  of  Eutrophication 

Models, 

W87-07968  5C 

Control  of  Surface  Runoff  by  Subsurface  Infil- 
tration of  Stormwater:  A  Case  Study  in  Japan, 
W87-08156  4B 

Case  Studies  in  Industrial  Waste  Characteriza- 
tion, 

W87-08174  5  A 


CENTRAL  ARIZONA  PROJECT 

Storage   Projection   for   Reservoir   Systems:   A 

Case  Study  of  the  Highland  Lakes, 

W87-08225  2H 

Appraisal  of  1978  Conference  Case  History:  Do 

the  Benefits  Endure, 

W87-08464  6B 

Case   Study    -    In-School    Water   Conservation 

Education  Program, 

W87-08466  3D 

Case  Study  -  Distribution  of  Residential  Water 

Saving  Devices, 

W87-08467  3D 

CATCHMENT  AREAS 

Comparative  Hydrological  Behaviour  of  Forest- 
ed and  Cleared  Catchments  in  Southeastern  Aus- 
tralia, 
W87-08119  2  A 

CATCHMENTS 

Study  of  Cell  Models:  1.  A  Manifold  Cell  Model 
for  Distributed  Surface  Runoff  Systems, 
W87-08342  7C 

CATION  EXCHANGE 

Modeling  Exchangeable  Minor  Cation  Adsorp- 
tion in  Marine  Sediments:  Process  and  Control 
of  NH4(  + )  Adsorption, 
W87-07737  5B 

Sulphate  in  Bog  Waters:  A  Comparison  of  Ion 
Chromatography  with  Mackereth's  Cation-Ex- 
change  Technique  and   a   Revision   of  Earlier 
Views  on  Cause  of  Bog  Acidity, 
W87-07965  5A 

CATTLE 

Asbestos  Fibers  and  Trace  Metals  in  the  Blood 
of  Cattle  Grazing  in  Fields  Inundated  by  Asbes- 
tos-Rich Sediments, 
W87-07987  5B 

CAVITATION 

Xylem  Cavitation  in  Nodes  and  Internodes  of 
Whole  Chorisia  insignis  H.B.  et  K.  Plants  Sub- 
jected to  Water  Stress:  Relations  between  Xylem 
Conduit  Size  and  Cavitation, 
W87-07999  21 

CAVITY  WELLS 

Technique  to   Evaluate   Aquifer  Constants  by 
Pumping  Test  Data  of  a  Cavity  Well, 
W87-07855  2F 

CEDAR  CREEK 

Operations  at  the  Cedar  Creek  Wastewater  Rec- 
lamation-Recharge   Facilities,    Nassau    County, 
New  York, 
W87-08150  5D 

CELL  MODELS 

Study  of  Cell  Models:  1.  A  Manifold  Cell  Model 
for  Distributed  Surface  Runoff  Systems, 

W87-08342  7C 

Study  of  Cell  Models:  2.  The  Effect  of  Time 
Delay  on  the  Limiting  Forms  of  Cascade  and 
Manifold  Cell  Model  Response  Functions, 

W87-08343  7C 

Study  of  Cell  Models:  3.  A  Pilot  Study  on  the 
Calibration  of  Manifold  Cell  Models  in  the  Time 
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Hohokam  Settlement  Along  the  Slopes  of  the 
Picacho   Mountains   Research   Design,   Tucson 
Aqueduct  Project, 
W87-07704  6G 

Tucson  Aqueduct  -  Phase  A,  Hohokam  Archae- 
ological Sites  Cultural  Mitigative  Data  Recov- 
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CENTRAL  ARIZONA  PROJECT 

ery  Studies,  Central  Arizona  Project:  1984/1985 

Annual  Report, 

W87-07705  60 

Research  Design  and  Work  Plan  for  Cultural 
Resource  Studies  in  the  Distribution  Division  of 
the  Central  Arizona  Project, 
W87-07723  6G 

Petroglyphs  of  the  Picacho  Mountains,  South 

Central,  Arizona, 

W87-07727 

CENTRAL  ELECTRICITY  GENERATING 
BOARD 

CEGB  Experience  in  Fuel  Ash  Disposal, 
W87-08170 

CESIUM  RADIOISOTOPES 

Comparative  Pathway  Analysis  of  Radiocesium 

in  the  Hudson  River  Estuary:  Environmental 

Measurements  and  Regulatory  Dose  Assessment 

Models, 

W87-07991  5B 

CHANNA 

Effects  of  Long-term  Exposure  to  Cythion  on 
the  Reproduction  of  the  Teleost  Fish,  Channa 
punctatus  (Bloch), 
W87-08110  5C 

CHANNEL  FLOW 

Velocity  Distribution  in  Alluvial  Channel  Flow, 
W87-07864  2E 

CHANNEL  MORPHOLOGY 

Use  of  Marine  Electromagnetic  Conductivity  as 
a  Tool  in  Hydrogeologic  Investigations, 
W87-07850  7A 

ACOP  Canals  Equilibrium  Data:  Volume  IX  - 

Part  I:  Combined  1979-1980  Data, 

W87-08229  2E 
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Part  II:  Combined  1979-1980  Data, 
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Use  of  Marine  Electromagnetic  Conductivity  as 
a  Tool  in  Hydrogeologic  Investigations, 
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PAB  (Parabolic  and  Backwater)  an  Uncondi- 
tionally Stable  Flood  Routing  Scheme  Particu- 
larly Suited  for  Real  Time  Forecasting  and  Con- 
trol, 
W87-07866  2E 

Weir  Flows, 

W87-08318  8B 

Flow  over  Sharp-Crested  Plate  Weirs, 
W87-08581  7B 

CHAPARRAL 

Water  Relations  of  Two  California  Chaparral 

Shrubs, 

W87-08050  3B 

CHARR 

Influence  of  Water  Temperature  on  Behavioural 

Interactions  between  Juvenile  Brook  Charr,  Sal- 

velinus  fontinalis,  and  Rainbow  Trout,  Salmo 

gairdneri, 

W87-07898  2H 

CHELATES 

Ozonation  Rate  of  Water-Soluble  Chelates  and 

Related  Compounds, 

W87-08016  5D 
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Efficiency  of  Cellex-P  for  the  Preconcentration 
of  Lead  and  Other  Trace  Metals  from  Waters, 
W87-08019  5A 

CHEMICAL  ANALYSIS 

Development  and  Evaluation  of  Cloud  Water 

Collections, 

W87-07653  7B 

Continuous  Measurement  of  the  Dispersion  of 

Sewage  Sludge, 

W87-07745  'B 

Geohydrology  and  Hydrochemistry  of  Aquifers 

in  Cretaceous  Rocks,  Minnesota, 

W87-07759  2F 

Hydrochemistry   of  Lower   Cretaceous   Sand- 
stone Aquifers,  Northern  Great  Plains, 
W87-07778  2F 

Geohydrology    and    Hydrochemistry    of    the 
Dakota  Aquifer,  Central  United  States, 
W87-07781  2F 

Automated  Approach  for  Ammonia  and  TKN 

Analysis  in  Wastewater, 

W87-07833  7B 


Dioxin  Testing  in  Kill  van  Kull, 
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Measurement    of    Bacterial    Chlorophyll    and 
Algal  Chlorophyll  a  in  Natural  Waters, 
W87-07955  7B 

Chromatographic  Determination  of  Some  Trace 
Organic  Impurities  in  Natural  and  Waste  Waters 
with  Preliminary  Adsorption  Trapping, 
W87-07958  5A 

Trace  Analysis  of  Some  Chlorinated  Hydrocar- 
bons in  Waters  by  Gas-Liquid  Chromatography, 
W87-07959  5A 

Heavy  Metal  Trace  Determination  with  a  Com- 
pact Thermal  Ionization  Quadrupole  Mass  Spec- 
trometer. Part  I.  Analysis  of  Sewage  Sludges, 
Soils  and  Analogous  Materials  (Schwermetall- 
Spurenbestimmung  mit  einem  kompakten  Ther- 
mionen-Quadrupol-Massenspektrometer  Teil  1. 
Analyse  von  Klarschlammen,  Boden  und  ver- 
wandten  Materialien), 
W87-07984  5A 

Stability  Spectra  for  the  Description  of  Copper- 

Humic    Complexes:    A    Fluorescence    Quench 

Study, 

W87-07985  5A 

Comparative  Pathway  Analysis  of  Radiocesium 

in  the  Hudson  River  Estuary:  Environmental 

Measurements  and  Regulatory  Dose  Assessment 

Models, 

W87-07991  5B 

Method    for    Determining    Concentrations    of 

220Rn  in  the  Field, 

W87-07992  7B 

Review  and  Trends  in  the  Analysis  for  PCDD/ 

PCDF, 

W87-08005  5A 

Determination    of  Trace    Metals   in    Sediment 
Standard  Reference  Materials  by  Graphite-Fur- 
nace Atomic  Absorption  Spectrometry  with  a 
Stabilized  Temperature  Platform, 
W87-08018  2K 

Differential-Pulse  Anodic  Voltammetric  Deter- 
mination of  Dissolved  and  Adsorbed  Phosphate 
in  Turbid  Natural  Waters, 
W87-08021  5A 

Chemical  Indicators  of  Leachate  Contamination 
in  Groundwater  Near  Municipal  Landfills, 
W87-08187  5B 


Evaluation        of       Microextraction/CapilUry 
Column  Gas  Chromotography  for  Monitoring 
Industrial  Outfalls, 
W87-08272  SA 

Analytical  Methods  in  Applied  Environmental 

Geochemistry, 

W87-08356  'A 

Water  Quality  Laboratory  Analysis, 
W87-08370  5A 

Laboratory  Analyses, 

W87-08373  5A 

Water  Quality  Assessment:  A  Screening  Proce- 
dure for  Toxic  and  Conventional   Pollutants; 
Part  2, 
W87-08409  5B 

Spectrophotometric  Determination  of  Inorganic 
Phosphate  in  Egypt  Water  Using  Resazurine  and 
Para-Rosolic  Acid, 
W87-08578  5A 

CHEMICAL  COMPOSITION 

Variation  in  Shell  Chemistry  of  Terrestrial  Gas- 
tropods   (Cerion    incanum,    Cerion    uva,    and 
Tudora  maculata)  from  the  Florida  Keys  and 
Bonaire, 
W87-07825  2L 

Determination  of  Photosynthetic  Pigment  Com- 
position in  an  Individual  Phytoplankton  Cell  in 
Seas  and  Lakes  Using  Fluorescence  Microscopy; 
Properties  of  the  Fluorescence  Emitted  from 
Picophytoplankton  Cells, 
W87-07943  7B 

Compositions  and  Fluxes  of  Particulate  Organic 

Material  in  the  Amazon  River, 

W87-07945  ^ 

Diel  Periodicity  of  Nitrogen  and  Carbon  Assimi- 
lation in  Five  Species  of  Marine  Phytoplankton: 
Accuracy  of  Methodology  for  Predicting  N- 
Assimilation  Rates  and  N/C  Composition 
Ratios, 
W87-08023  2L 

CHEMICAL  COMPOSITON 

Dissolved   Humic   Substances  of  the  Amazon 

River  System, 

W87-07946  2H 

CHEMICAL  INDUSTRY 

Effect  of  RCRA  on  the  Chemical  Industry, 
W87-08167  5G 

CHEMICAL  INTERFERENCE 

Effect  of  Inorganic  Particulates  on  the  ASV 

Signals  of  Cd,  Pb  and  Cu, 

W87-08131  5A 

CHEMICAL  PROPERTIES 

Effect  of  Ambient  Oxygen  Concentration  on 
Measurements  of  Sediment  Oxygen  Consump- 
tion, 
W87-07872  7B 

Analysis  of  the  Phytoplankton  Composition  of 
95  Labrador  Lakes,  with  Special  Reference  to 
Natural  and  Anthropogenic  Acidification, 
W87-07894  2H 

Dissolved  Humic  Substances  of  the  Amazon 

River  System, 

W87-07946  2H 

Comparison  of  Mechanisms  Enhancing  Biode- 
gradability  of  Refractory  Lake  Water  Constitu- 
ents, 
W87-07947  ZM 

Decomposition   of   14CLabeled   Organic   Sub- 
stances in  Marine  Sediments, 
W87-07948  2K 
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Net  Community  Production  and  Hypolimnetic 
Nutrient  Regeneration  in  a  Michigan  Lake, 
W87-O7950  2H 
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Correlations  of  Physical  and  Chemical  Proper- 
ties of  Compounds  with  Their  Toxicities  and 
Distributions  in  the  Environment, 
W87-08175  5B 

HEMICAL  REACTIONS 
Environmentally  Significant  Photochemistry  of 
Chlorinated  Benzenes  and  their  Derivatives  in 
Aquatic  Systems, 
W87-07807  5B 

Potential  for  Nitrosamine  Formation  in  Seven 

Fishery  Chemicals, 

W87-08116  5B 

Methods  for  Controlling  Effects  of  Alkali-Silica 

Reaction  in  Concrete, 

W87-O8220  8F 

Chlorination  Byproducts  of  Arabian  Gulf  Sea- 
water, 
W87-08261  5F 


Geochemistry  and  Water  Quality, 
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HEMICAL  REDUCTION 

Simultaneous  Photoreduction  and  Microbial  Ox- 
idation of  Iron  in  a  Stream  in  the  New  Jersey 
Pinelands, 
W87-07953  2E 

HEMICAL  STRATIFICATION 

Hypersaline  Gradients  in  Two  Canadian  High 

Arctic  Lakes, 

W87-07893  2H 

HEMICAL  TREATMENT 

Review  of  Chemical  Treatment  Strategies  for 

Iron  Bacteria  in  Wells, 

W87-07796  5F 

Recent  Advances  in  Water  Treatment  Processes, 
W87-07926  5F 

HEMn-UMTNESCENCE 

Investigation  of  a  Chemiluminescent  System  for 
the  Determination  of  Ammonia  by  Flow-Injec- 
tion Analysis, 
W87-07619  7B 

HEMISTRY  OF  PRECIPITATION 

Sediment  Diatom  and  Metal  Stratigraphy  from 
Rocky  Mountain  Lakes  with  Special  Reference 
to  Atmospheric  Deposition, 
W87-07873  5B 

Delayed  Effects  of  Cloud  Seeding  with  Silver 

Iodide, 

W87-07934  3B 
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Service  Active  in  Chesapeake  Restoration, 
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Lateral  Variation  in  the  Production  and  Fate  of 
Phytoplankton  in  a  Partially  Stratified  Estuary, 
W87-08024  2L 

HEYENNE  RIVER 

Possible    Relation    Between    Lineaments    and 

Leakage  through  Confining  Layers  in  South 

Dakota, 

W87-07771  2F 

pu 

Organochlorine  Pesticide  Residues  in  Chilean 

Fish  and  Shellfish  Species, 

W87-08267  5B 


Heavy  Metals  in  Molluscan,  Crustacean,  and 
Other  Commercially  Important  Chilean  Coastal 
Water  Species, 
W87-08268  5B 
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Financial  Analysis  of  Small  Hydro  Stations  in 
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eters of  Acid-Exposed  Lake  Whitefish,  Core- 
gonus  clupeaformis, 
W87-07883  5C 

CHLORINATED  DIOXINS 

Review  and  Trends  in  the  Analysis  for  PCDD/ 
PCDF, 

W87-08005  5A 

CHLORINATED  FURANS 

Review  and  Trends  in  the  Analysis  for  PCDD/ 

PCDF, 
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Aerobic  Metabolism  of  Trichloroethylene  by  a 

Bacterial  Isolate, 

W87-07599  2H 
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Chlorinated  Benzenes  and  their  Derivatives  in 
Aquatic  Systems, 
W87-07807  5B 
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Hydrocarbons  from  Contaminated  Sediments, 
W87-07876  5B 

Xenobiotic  Metabolizing  Enzymes  in  Spawning 
English  Sole  (Parophrys  vetulus)  Exposed  to 
Organic-Solvent  Extracts  of  Marine  Sediments 
from  Contaminated  and  Reference  Areas, 
W87-07920  5C 

Trace  Analysis  of  Some  Chlorinated  Hydrocar- 
bons in  Waters  by  Gas-Liquid  Chromatography, 
W87-07959  5A 

Contamination  of  Stream  Fishes  with  Chlorinat- 
ed Hydrocarbons  from  Eggs  of  Great  Lakes 
Salmon, 
W87-08042  5B 
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Ultraviolet-Enhanced    Ozonation    of    Organic 
Compounds:    1,2-Dichloroethane  and  Trichlor- 
oethylene as  Model  Substrates, 
W87-08073  5F 
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Application  of  Bioindication  for  Scientific  Re- 
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W87-07785  5F 

Pathology   Linked   to  Water  Use  (Pathologie 

Liee  a  l'susage  de  l'eau), 

W87-07787  5C 

Toxicogenetic  Effects  Linked  to  the  Chlorina- 
tion of  Drinking  Water  (Effets  Toxicogenetiques 
Lies  a  la  Chloration  des  Eaux  Alimentaires), 
W87-07788  5B 

Iodination  of  Nutrients  in  the  Presence  of  Chlo- 
rine Based  Disinfectants  Used  in  Drinking  Water 
Treatment, 
W87-07834  5F 

Chlorination  Byproducts  of  Arabian  Gulf  Sea- 
water, 
W87-08261  5F 


Current  DPD  Methods  for  Disinfectant  Residual 

Measurement, 

W87-08531  5F 
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Iodination  of  Nutrients  in  the  Presence  of  Chlo- 
rine Based  Disinfectants  Used  in  Drinking  Water 
Treatment, 
W87-07834  5F 

CHLOROBIUM 

Competitive  Development  of  Thiocapsa  roseo- 
persicina   and   Chlorobium   phaebacteroides   in 
Lake  Kinneret, 
W87-08065  2H 

CHLOROFLEXUS 

Obligately  Phototrophic  Chloroflexus:  Primary 

Production  in  Anaerobic  Hot  Spring  Microbial 

Mats, 

W87-08054  2H 

CHLOROPHYLL 

Measurement    of    Bacterial    Chlorophyll    and 
Algal  Chlorophyll  a  in  Natural  Waters, 
W87-07955  7B 

Effect  of  Ambient  Ozone  Pollution  and  Acidic 
Rain  on  the  Growth  and  Chlorophyll  Content  of 
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W87-08111  5C 

Morphometry  and  Chlorophyll  Production  in 
Eastholstein  Lakes  (Morphometrie  und  Chloro- 
phyllproduktion  von  Ostholsteinischen  Seen), 
W87-08527  2H 

CHLOROPHYLL  A 

Measurement    of    Bacterial    Chlorophyll    and 
Algal  Chlorophyll  a  in  Natural  Waters, 
W87-07955  7B 

Limnetic  Herbivory:  Effects  on  Phytoplankton 
Populations  and  Primary  Production, 
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Effect  of  Copper  and  Cadmium  on  Carbon  As- 
similation and  Uptake  of  Metals  by  Algae, 
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Symbiosis  between  Salamander  Eggs  and  Green 
Algae:    Microelectrode    Measurements    inside 
Eggs  Demonstrate  Effect  of  Photosynthesis  on 
Oxygen  Concentration, 
W87-07904  2H 

CHORISIA 

Xylem  Cavitation  in  Nodes  and  Internodes  of 
Whole  Chorisia  insignis  H.B.  et  K.  Plants  Sub- 
jected to  Water  Stress:  Relations  between  Xylem 
Conduit  Size  and  Cavitation, 
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Chromatography  with  Mackereth's  Cation-Ex- 
change Technique  and  a  Revision  of  Earlier 
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Drought  Stress, 
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Sorption    Characteristics    of    Nonpolar    Com- 
pounds by  Soils  and  Sediments:  Concepts  and 
Limitations, 
W87-08178  5B 

IMPERIAL  COLL.  OF  SCIENCE  AND 
TECHNOLOGY,  LONDON  (ENGLAND). 
DEPT.  OF  GEOLOGY. 

Regional  Geochemical  Mapping  and  its  Applica- 
tion to  Environmental  Studies, 
W87-08355  2K 

Analytical  Methods  in  Applied  Environmental 

Geochemistry, 

W87-08356  5A 

INA  REFINERY  OF  RIJEKA,  INDUSTRIJSKA 
(YUGOSLAVIA).  DEPT.  FOR 
ENVIRONMENTAL  PROTECTION. 

Systems  and  Solutions  for  Wastewater  Treat- 
ment in  the  Biggest  Yugoslav  Oil  Refinery, 
W87-08548  5D 

INDIAN  INST.  OF  TECH.,  BOMBAY.  DEPT. 
OF  MECHANICAL  ENGINEERING. 

Design  and   Development  of  a  Small  Output 
Multiblade  Type  Windmill  for  Pumping  Water 
for  Agricultural  Purposes, 
W87-08212  3F 

INDIAN  INST.  OF  TECH.,  KHARAGPUR. 
DEPT.  OF  AGRICULTURAL  ENGINEERING. 

Compaction  and  Tillage  Depth   Combinations 
for  Water  Management  and  Rice  Production  in 
Low-Retentive  Permeable  Soils, 
W87-07921  3F 

INDIANA  UNIV.  AT  BLOOMINGTON.  DEPT. 
OF  BIOLOGY. 

Obligately  Phototrophic  Chloroflexus:  Primary 

Production  in  Anaerobic  Hot  Spring  Microbial 

Mats, 

W87-08054  2H 

INDUSTRIAL  TOXICOLOGY  RESEARCH 
CENTRE,  LUCKNOW  (INDIA). 

Sensitivity  of  Toad  Tadpoles,  Bufo  melanostic- 

tus  (Schneider),  to  Heavy  Metals, 

W87-08266  5C 

INLAND  WATERS  DIRECTORATE,  OTTAWA 
(ONTARIO). 

Overview, 

W87-07709  2C 


Canada  Case  Study:  Catastrophic  Floods, 
W87-07720 
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INSTITUT  ARMAND-FRAPPIER,  LAVAL 
(QUEBEC).  CENTRE  DE  RECHERCHE  EN 
VIROLOGIE. 

Elimination  of  Human  Enteric  Viruses  During 
Conventional  Waste  Water  Treatment  by  Acti- 
vated Sludge, 

W87  '■  5D 


INSTITUT  NATIONAL  DE  LA  RECHERCHE 
SCIENTIFIQUE,  SAINTE-FOY  (QUEBEC). 

Prediction  of  Temperatures  in  Rivers  Using  a 

Conceptual  Model  (Prevision  des  Temperatures 

de  l'eau  en  Riviere  a  l'aide  d'un  Modele  Concep- 

tuel), 

W87-07613  2H 

Partial  Duration  Series  Modeling  Under  the  As- 
sumption of  a  Poissonian  Flood  Count, 
W87-08124  2E 

INSTITUT  NATIONAL  DES  SCIENCES 
APPLIQUEES  DE  LYON,  VILLEURBANNE 
(FRANCE).  LAB.  DE  CHIMIE  ET  GENIE  DE 
L'ENVIRONNEMENT. 

Recent  Developments  in  the  Treatment  of  Oily 

Effluents, 

W87-08549  5D 

INSTITUT  PASTEUR  HELLENIQUE, 
ATHENS  (GREECE).  DEPT.  OF  VIROLOGY. 

Viral    Pollution   of   Coastal    Waters   Resulting 
from   the   Disposal   of  Untreated   Sewage   Ef- 
fluents, 
W87-08543  5B 

INSTITUT  RUDJER  BOSKOVIC,  ZAGREB 
(YUGOSLAVIA).  CENTER  FOR  MARINE 
RESEARCH. 

Preliminary  Results  of  the  Joint  Italian-Yugoslav 
Research  Program  on  the  Pollution  of  the  Adri- 
atic Sea, 
W87-08567  5B 

INSTITUTE  FOR  MARINE 
ENVIRONMENTAL  RESEARCH,  PLYMOUTH 
(ENGLAND). 

Nutrient  Cycling  Studies  in  Carmarthen  Bay: 
Phytoplankton  Production,  Nitrogen  Assimila- 
tion and  Regeneration, 
W87-07942  2L 

INSTITUTE  FOR  PHYSICAL  PLANNING 
AND  THE  PROTECTION  OF  THE 
ENVIRONMENT,  ISTARSKA  (YUGOSLAVIA). 

Wastewater  Disposal  in  the  Rijeka  Region, 
W87-08547  5E 

INSTITUTE  FUER 

DUENGUNGSFORSCHUNG  LEIPZIG- 
POTSDAM,  LEIPZIG  (GERMAN  D.R.). 

Gas  Chromatographic  Measurement  of  Nitrogen 
Removal  Activity  Below  the  Marshy  Soils  in  the 
Federal  Republic  of  Germany  Through  a  Drain- 
age Tube  (Messung  der  Denitrifikations-aktivitat 
von  drainierten  Niedermoorboden  der  DDR  mit 
Hilfe  der  Gaschromatographie), 
W87-07797  2G 

INSTITUTE  OF  AMERICAN  RESEARCH, 
TUCSON,  AZ. 

Petroglyphs  of  the  Picacho  Mountains,  South 

Central,  Arizona, 

W87-07727  6G 

INSTITUTE  OF  AQUATIC  BIOLOGY, 
ACHIMOTA  (GHANA). 

Fish  Head  Acetylcholinesterase  Activity  After 
Aerial  Application  of  Temephos  in  Two  Rivers 
in  Burkina  Faso,  West  Africa, 
W87-08259  5C 

INSTITUTE  OF  ECOLOGY,  INDIANAPOLIS, 
IN. 

Use  of  Forest  Site  Index  for  Evaluating  Terres- 
trial Resources  at  Risk  from  Acidic  Deposition, 
W87-08408  5C 

INSTITUTE  OF  EUROPEAN 
ENVIRONMENTAL  POLICY,  BONN 
(GERMANY,  F.R.). 

International  Aspects  of  Acid  Rain:  Where  Do 

We  Stand, 

W87-08498  5B 


INSTITUTE  OF  GEOLOGICAL  SCIENCES, 
LONDON  (ENGLAND).  METALLIFEROUS 
MINERALS  AND  APPLIED  GEOCHEMISTRY 
UNIT. 

Principles  of  Environmental  Geochemistry, 
W87-08354  2K 

INSTITUTE  OF  HYDROLOGY, 
WALLINGFORD  (ENGLAND). 

Derivation  of  a  Catchment  Average  Unit  Hy- 

drograph, 

W87-08415  2A 

INSTITUTE  OF  METEOROLOGY  AND 
WATER  MANAGEMENT,  WARSAW 
(POLAND). 

Dispersion  of  Pollutants  in  Rivers, 

W87-07615  5B 

INSTITUTE  OF  PUBLIC  HEALTH,  ZAGREB 
(YUGOSLAVIA). 

Principles   and   Criteria   for  the   Protection  of 
Water  Against  Pollution  from  Hospitals  in  the 
Mediterranean  Coastal  Region, 
W87-08564  5B 

INSTITUTO  NACIONAL  DE  PESQUISAS  DA 
AMAZONIA,  MANAUS  (BRAZIL). 

Evaluation  of  Growth  and  Production  of  Jara- 
quis  (Semaprochilodus  spp)  in  a  Terra  Firma 
Stream  Impoundment  in  the  Environs  of 
Manaus,  Amazonas  (Avaliacao  do  Crescimento 
e  da  Producao  de  Jaraquis  (Semaprochilodus 
spp),  em  de  Igarape  de  Terra  Firme  nos  Arre- 
dores  de  Manaus,  Amazonas), 
W87-08274  2H 

Rivers  of  the  Amazon  Basin  II.  The  Tributaries 
of  the  Rio  Branco  (Rios  da  Bacia  Amazonica  II. 
Os  Afluentes  do  Rio  Branco), 
W87-08276  2H 

INSTrrUUT  TNO  VOOR  WISKUNDE, 
INFORMATIEVERWERKING  EN 
STATISTIEK,  DELFT  (NETHERLANDS).  INST. 
OF  APPLIED  COMPUTER  SCIENCE. 

Estimation  of  the  Generalized  Covariance  When 
It  is  a  Linear  Combination  of  Two  Known  Gen- 
eralized Covariances, 

W87-08334  7C 

INTASA,  INC.,  MENLO  PARK,  CA. 

Flow  Reduction:  Methods,  Analysis  Procedures, 

Examples, 

W87-08428  5F 


Municipal    Water    Conservation 
Project  That  Pays  for  Itself, 
W87-08447 
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INTEGRATED  SYSTEMS,  INC.,  SAN  JOSE, 
CA. 

Predicting  Unsaturated  Hydraulic  Conductivity 

from  Soil  Texture, 

W87-08583  2G 

INTERA  TECHNOLOGIES,  INC.,  AUSTIN,  TX. 

Preliminary  Design  for  a  Sorbing  Tracer  Test  in 
the  Culebra  Dolomite  at  the  H-3  Hydropad  at 
the  Waste  Isolation  Pilot  Plant  (WIPP)  Site, 
W87-08199  5B 

WIPP    Hydrology    Program    Waste    Isolation 
Pilot  Plant  Southeastern  New  Mexico, 
W87-08219  2F 

WIPP    Hydrology    Program    Waste    Isolation 
Pilot  Plant  Southeastern  New  Mexico:  Hydro- 
logic  Data  Report  3. 
W87-08245  2F 

INTERAGENCY  TASK  FORCE  ON  ACID 
PRECIPITATION,  WASHINGTON,  DC. 

Annual  Report,  1984. 

W87-07728  2B 
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and  Policy  Alternatives, 
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Techniques  for  Prediction  of  Runoff  from  Gla- 
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Isotopic  Composition  of  Precipitation  in  Tropi- 
cal Stations, 
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INTERNATIONAL  INST.  OF  TROPICAL 
AGRICULTURE,  IBADAN  (NIGERIA). 
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INTERNATIONAL  JOINT  COMMISSION- 
UNTTED  STATES  AND  CANADA,  WINDSOR 
(ONTARIO). 
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QUALITY  CRITERIA. 
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IOWA  STATE  UNTV.,  AMES.  DEFT.  OF 
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Modeling  Saturated-Unsaturated  Water  Flow  in 

Soils, 

W87-08587  2G 

IOWA  STATE  UNTV.,  AMES.  DEFT.  OF 
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Symbiosis  between  Salamander  Eggs  and  Green 
AJgae:     Microelectrode     Measurements     inside 
Eggs  Demonstrate  Effect  of  Photosynthesis  on 
Oxygen  Concentration, 
W87-O7904  2H 

IOWA  UNTV.,  IOWA  CITY.  DEFT.  OF  CIVIL 
AND  ENVIRONMENTAL  ENGINEERING. 

Radium  Removal  Using  Sorption  to  Filter  Sand, 
W87-08311  5F 

ISRAEL  ELECTRIC  CORP.  LTD.,  HAIFA. 

Periodic  Optimal  Control  With  Application  to 

Pumped  Storage  Plants, 

W87-08329  8C 

IT  ENVTROSCTENCE,  MARTINEZ,  CA. 

Sampling  Strategy  for  Remedial  Action  at  Haz- 
ardous Waste  Sites:  Cleanup  of  Soil  Contaminat- 
ed by  Tetrachlorodibenzo-p-dioxin, 
W87-08472  5E 

IWG  CORP.,  SAN  DD2GO,  CA. 

Risk  Analysis:  Solid  Wastes  from  Oil  Shale  as  an 
Example  of  the  Use  of  Health  Effects  and  Eco- 
logical Data  for  Risk  Estimation, 
W87-08185  5C 

JACOBS  ENGINEERING  GROUP,  INC., 
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Ozone  Treatment  of  Industrial  Wastewater, 
W87-08419  5D 

JAMES  N.  GAMBLE  INST.  OF  MEDICAL 
RESEARCH,  CINCINNATI,  OH. 

Characterization  of  Virucidal  Agents  in  Activat- 
ed Sludge, 
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JAPAN  ATOMIC  ENERGY  RESEARCH  INST., 
TAKASAKI.  TAKASAKI  RADIATION 
CHEMISTRY  RESEARCH  ESTABLISHMENT. 

Disinfection  of  Sewage  Sludge  Cake  by  an  Elec- 
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JAWAHARLAL  NEHRU  UNIV.,  NEW  DELHI 
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Effect  of  Copper  and  Cadmium  on  Carbon  As- 
similation and  Uptake  of  Metals  by  Algae, 
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Effects   of  Water   Conservation   on   Municipal 

Wastewater  Treatment  Facilities, 

W87-08433  3D 

JOHNS  HOPKINS  UNIV.,  BALTIMORE,  MD. 
SCHOOL  OF  MEDICINE. 

Derivatives    of  Dicyclopentadiene    in    Ground 

Water, 

W87-08063  5A 

KAINJI  LAKE  RESEARCH  INST.,  NEW 
BUSSA  (NIGERIA). 

Studies   on   Some   Aspects   of  the   Biology   of 

Pellonula   Afzeliusi   (Johnels)  in   Epe   Lagoon, 

Nigeria, 

W87-08515  2H 

KANSAS  UNIV.,  LAWRENCE.  DEPT.  OF 
GEOLOGY. 

Geochemistry  and  Water  Quality, 

W87-08357  2K 

KAPALOSKI,  KINGHORN  AND  ALDER, 
SALT  LAKE  CITY,  UT. 

Water  Conservation/Flow  Reduction  in  Facili- 
ties Planning  for  Salt  Lake  County, 
W87-08470  3D 

KARLOVA  UNIV.,  PRAGUE 
(CZECHESLOVAKIA). 

Influence  of  IAA  on  the  Uptake  of  Potassium, 
Calcium,    Magnesium,    Water    Absorption    and 
Growth  in  Young  Maize  Seedlings, 
W87-07813  21 

KARNATAKA  REGIONAL  ENGINEERING 
COLL.,  SURATKAL  (INDIA). 

Velocity  Distribution  in  Alluvial  Channel  Flow, 
W87-07864  2E 

KENT  STATE  UNIV.,  OH.  DEPT.  OF 
GEOLOGY. 

Gravity  Modeling  of  the  Brimfield  Township 
Buried  Valley  and  Associated  Aquifer,  Portage 
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W87-07851  2F 

KERNFORSCHUNGSANLAGE  JUELICH 
G.M.B.H.  (GERMANY,  F.R.).  INST.  FUER 
ANGEWANDTE  PHYSIKALISCHE  CHEMIE. 

Ultratrace  Analysis  of  Mercury  and  Methylmer- 
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Atomic  Absorption  Spectrometry, 
W87-08599  5A 

KERNFORSCHUNGSANLAGE  JUELICH 
G.M.B.H.  (GERMANY,  F.R.). 
PROJEKTTRAEGER  FUER 
UMWELTCHEMIKALIEN. 

Methods  to  Evaluate  Ecotoxicological  Effects  of 
Chemicals  (Methoden   zur  Okotoxikologischen 
Bewertung  von  Chemikalien), 
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KERNFORSCHUNGSZENTRUM  KARLSRUHE 
G.M.B.H.  (GERMANY,  F.R.).  INST.  FUER 
RADIOCHEMIE. 

Influence  of  the  Initial  Concentration  of  Organic 
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ischer  Stoffe  im  Wasser  auf  die  Wirkung  der 

Ozonung), 
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WATERLEIDINGARTIKELEN,  RIJSWIJK 
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Water  Quality  in  Distribution  Networks, 
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KIEL  UNIV.  (GERMANY,  F.R.).  INST.  FUER 
MEERESKUNDE. 

Influence  of  Temperature,  Salinity,  and  Oxygen 

on  the  Cadmium  Balance  of  Mussels  Mytilus 

edulis, 

W87-08029  2L 

KING  ABDULAZIZ  UNIV.,  JEDDAH  (SAUDI 
ARABIA).  DEPT.  OF  CHEMICAL 
ENGINEERING. 

Extraction   and    Preconcentration   of  Selenium 
from  Aqueous  Solutions  and  Its  Determination 
in  Water  and  Hair  Samples  by  Atomic-Absorp- 
tion Spectrophotometry, 
W87-07626  5A 

KING'S  COLL.,  LONDON  (ENGLAND).  DEPT. 
OF  BIOLOGY. 

Thousand  Years  of  Death, 

W87-08257  21 

KING  SAUD  UNIV.,  RIYADH  (SAUDI 
ARABIA).  DEPT.  OF  CIVIL  ENGINEERING. 

Analysis  of  Rainfall  in  the  South- West  Region  of 

Saudi  Arabia, 

W87-08081  2B 

KONSTANZ  UNIV.  (GERMANY,  F.R.). 
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Comparison  of  Mechanisms  Enhancing  Biode- 
gradability  of  Refractory  Lake  Water  Constitu- 
ents, 
W87-07947  2H 

KYUSHU  UNIV.,  FUKUOKA  (JAPAN).  DEPT. 
OF  APPLIED  CHEMISTRY. 

Ozonation  Rate  of  Water-Soluble  Chelates  and 

Related  Compounds, 
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LA  SALLE  LTD.  (QUEBEC).  LAB. 
D'HYDRAULIQUE. 

Andekalela  Water  Intake  Characteristics  for  Ex- 
cluding Sediments  (Caracteristiques  de  la  Prise 
d'Eau  a  Andekalela  pour  l'Exclusion  des  Sedi- 
ments), 
W87-08279  8A 

LABORATOIRE  CENTRAL  DES  PONTS  ET 
CHAUSSEES,  BOUGUENAIS  (FRANCE). 

Determination  of  Tin  in  Sediments  and  Sewage 
Sludges  by  Atomic  Absorption  Spectrometry 
with  Hydride  Generation  (Determination  de 
L'etain  Dans  les  Sediments  et  les  Boues  Desta- 
tions  D'Epuration  par  Spectrmetrie  D'Absorp- 
tion  Atomique  avec  Generation  D'Hydrures), 
W87-08082  7B 

LABORATOIRE  D'HYDROLOGIE,  PARIS 
(FRANCE).  FACULTE  DES  SCIENCES 
PHARMACEUTIQUE  ET  BIOLOGIQUE. 

Analysis  of  Residual  Bromine  in  Water  in  the 

Presence  of  Ammonia  Nitrogen  by  the  DPD 

Method, 
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LAGOS  UNIV.  (NIGERIA).  DEPT.  OF 
BIOLOGICAL  SCIENCES. 

Effects  of  Sawdust  Pollution  on  the  Germination 

of  Fungal  Spores  in  Lagos  Lagoon, 
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LAMONT-DOHERTY  GEOLOGICAL 
OBSERVATORY,  PALISADES,  NY. 

Plutonium,    Cesium,    Uranium,    and    Thorium 
Series  Radionuclides  in  the  Hudson  River  Estu- 
ary and  Other  Environments:  Annual  Technical 
Progress  Report, 
W87-08411  5B 
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Technique  in  the  Gas  Chromatographic  Deter- 
mination of  Halogenated  Hydrocarbons  Using  a 
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tischen  Modell  zur  Erkennung  systematischer 
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Effectiveness  of  Blue  Tilapia  as  a  Weed  Control 

Agent  in  Ponds, 
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LAURENTIAN  UNIV.,  SUDBURY  (ONTARIO). 
DEPT.  OF  BIOLOGY. 

Psychrophiles,     Psychrotrophs,     and     Glucose 
Mineralization  in  a  Lake  with  Seasonal  Temper- 
ature Fluctuations, 
W87-08128  2H 

Copper,  Cadmium,  and  Nickel  Accumulation  in 
Crayfish     Populations     Near     Copper-Nickel 
Smelters  at  Sudbury,  Ontario,  Canada, 
W87-08269  5B 

LAVAL  UNTV.,  QUEBEC.  DEPT.  DE  GENIE 
CHTMIQUE. 

Towards   the   Prediction   of  Sahelian   Rainfall 

from  Sea  Surface  Temperatures  in  the  Gulf  of 

Guinea, 
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LEVER  (WILLIAM  F.)  AND  ASSOCIATES, 
LONG  BEACH,  CA. 

Manual  for  Highway  Storm  Water  Pumping  Sta- 
tions: Volume  1. 
W87-08248  8C 

LEYLAND  CONSULTANTS  LTD.,  AUCKLAND 
(NEW  ZEALAND). 

Equipment    for    Small    Hydro    Schemes:    A 

Review  of  Progress, 

W87-07628  8C 

LIEGE  UNTV.  (BELGIUM).  INST.  DE 
PATHOLOGDZ. 

Toxicogenetic  Effects  Linked  to  the  Chlorina- 
tion  of  Drinking  Water  (Effets  Toxicogenetiques 
Lies  a  la  Chloration  des  Eaux  Alimentaires), 
W87-07788  5B 

LDLLE-2  UNTV.  (FRANCE). 

Pathology   Linked   to   Water   Use   (Pathologie 

Liee  a  l'susage  de  l'eau), 
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HI. 

Supersaturation  of  Nitrogen  Gas  Caused  by  Ar- 
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W87-08410  2H 

LIMNOLOGISCH  INST.,  OOSTERZEE 
(NETHERLANDS).  TJEUKEMEER  LAB. 

Geochemical  Aspects  of  Aqueous  Iron,  Phos- 
phorus and  Dissolved  Organic  Carbon  in  the 
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W87-08037  2H 

LITTLE  (ARTHUR  D.),  INC.,  CAMBRIDGE, 
MA. 

Monitoring  of  Solid  Waste  Disposal  Sites:  What 
Factors  are  Relevant  for  Electric  Utilities, 
W87-08188  5B 

LIVERPOOL  UNIV.  (ENGLAND).  DEPT.  OF 
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Occurrence  of  Metacercariae  of  the  Trematode, 
Cyathocotyle  opaca  (Wisniewski),  in  Three  Spe- 
cies of  Lake-Dwelling  Leeches, 
W87-O8032  2H 


LOCKHEED-EMSCO,  LAS  VEGAS,  NV. 

Evaluation  of  RCRA  Method  8280  for  Analysis 

of  Dioxins  and  Dibenzofurans, 

W87-08486  5A 

LOS  ALAMOS  NATIONAL  LAB.,  NM. 

Testing  of  Lateral  Water  Flow  in  a  Moisture 

Barrier, 

W87-07678  4B 
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DISTRICTS,  WHITTIER,  CA. 
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LOUISIANA  STATE  UNTV.,  BATON  ROUGE. 
DEPT.  OF  CIVIL  ENGINEERING. 

1-D,  2-D,  and  3-D  Infiltration  for  Irrigation, 
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The  Secretary  of  the  Interior  has  determined  that  the  publication  of  this  periodical  is  necessary  in  the 
transaction  of  the  public  business  required  by  law  of  this  Department.  Use  of  funds  for  printing  this  periodical 
has  been  approved  by  the  Office  of  Management  and  Budget  through  September  30,  1988. 


m  s  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
A  sibility  for  most  of  our  nationally  owned  public  lands  and  natural  resources.  This  in- 
cludes fostering  the  wisest  use  of  our  land  and  water  resources,  protecting  our  fish  and 
wildlife,  preserving  the  environmental  and  cultural  values  of  our  national  parks  and  historical 
places,  and  providing  for  the  enjoyment  of  life  through  outdoor  recreation.  The  Department 
assesses  our  energy  and  mineral  resources  and  works  to  assure  that  their  development  is  in 
the  best  interests  of  all  our  people.  The  Department  also  has  a  major  responsibility  for 
American  Indian  reservation  communities  and  for  people  who  live  in  Island  Territories  under 
U.S.  administration. 


PREFACE 


Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 

Water  Resources  Scientific 

Information  Center 

U.S.  Geological  Survey 

MS  425  National  Center 

Reston,  VA  22092 
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I.  Aqueous  Solutions  and 
Suspensions 


TERMINATION  OF  MONOMERIC  AND 
LYNUCLEAR  AIAJMINUMUII)  SPECIES 
ID  HYDROLYSIS  CONSTANTS, 

io  State  Univ.,  Columbus.  Water  Resources 
iter 

L.  Hayden,  and  A.  J.  Rubin. 
>ara(ion    Science    and    Technology    SSTEDS, 
1.  21,  No.  10,  p  1009-1024,  December  1986.  3 
4  tab,  33  ref. 

scriptors:  'Aqueous  solutions,  'Aluminum, 
ydrolysis,  Acidity,  Ions,  Complexes,  Equilibri- 
,  Precipitation,  Computers. 

ueous  reactions  of  aluminum(III)  were  investi- 
ed  in  acidic  aluminum  solutions  at  fixed  ionic 
Bgth  and  below  the  pH  of  precipitation.  Com- 
er analysis  of  potentiometric  data  for  three  con- 
t rations  (0.1,  0.5,  and  1  mM  Al)  indicated  that 

experimental  results  could  be  explained  by 
iming  only  two  principal  hydrolyzed  species, 
0H(2  +  )  and  A18(OH)20(4  +  ).  No  other  combi- 
ion  of  aluminum  complexes  appeared  to  fit  the 
a  as  did  these  species.  The  equilibrium  constant 
the  monohydroxy  ion  was  very  close  to  values 
ennined  by  other  methods.  The  refined  values 

the  formation  constants  for  *pKl  and 
eta)8.20  were  5.55  and  68.7,  respectively,  at  an 
ic  strength  of  0.15,  and  5.11  and  64.1,  respec- 
:ly,  at  zero  ionic  strength.  (Author's  abstract) 
7-08611 


WATER  CYCLE 

l.  General 


BORATORY  EXPERIMENT  ON  THE  ROLE 
GRASS      FOR      EMFJXTRATION      AND 
NOFF  PROCESSES, 

cyo  Inst,  of  Technology  (Japan).  Dept.  of  Civil 

;ineering. 

Hino,  K.  Fujita,  and  H.  Shutto. 

ma!  of  Hydrology  JHYDA7,  Vol.  90,  No.  3/4, 

)3-325,  April  1987.  13  fig,  2  tab,  11  ref. 

scriptors:  'Rainfall-runoff  relationships,  'Lysi- 
ers,  'Infiltration,  'Runoff,  'Grasses,  'Overland 
v,  'Groundwater  movement,  Roots,  Evapo- 
ispiration,  Soil  water,  Rainfall. 

o  lysimeters  with  the  same  dimensions  were 
id  with  the  same  loam  clay  to  compare  the 
Irologic  response  of  a  grassed  lysimeter  with 
t  of  a  bare  soil  lysimeter.  About  half  of  the 
off  from  the  bare  soil  lysimeter  occurred  as 
rland  flow,  the  rest  being  groundwater  flow. 
;rland  flow  scarcely  occurred  from  the  grassed 
meter.  Grass  roots  that  developed  deep  into  the 

layer  play  an  important  role  in  increasing  the 
Itration  rate  as  well  as  in  drying  the  soil  uni- 
nly  throughout  the  soil  layer  by  evapotranspir- 
o,  preparing  for  high  infiltration  and  large  rain- 
er  storage  for  the  subsequent  rainfall  event. 
»rdingly,  the  total  loss  by  evapotranspiration 
n  the  grassed  soil  amounts  to  almost  twice  that 
n  the  bare  soil.  For  an  evaporation-  and  evapo- 
ispiration-prohibited  experiment,  the  recession 
racteristics  from  a  saturation  state  showed  simi- 
features  for  the  bare  and  grassed  soils,  indicat- 
ive same  microstructure  of  high  moisture  reser- 
ility  for  both  soils.  The  well-developed  grass 
t  system  reformed  the  soil  structure  consider- 
i  to  produce  the  seemingly  contradicting  char- 
Mistics  of  high  moisture  conductivity  and  high 
isture  reservability;  i.e.  a  high  infiltration  rate 

prolonged  groundwater  discharge.  Finally,  the 
ortance  of  the  initial  soil  moisture  in  the  rain- 
-mnoff  process,  rainfall  loss  and  runoff  ratio  is 
ssed.  (Author's  abstract) 
7-08622 


DROLOGY, 


Finkel  and  Finkel,  Yoqneam  (Israel). 

H.  J.  Finkel,  and  M.  Finkel. 

IN:  Semiarid  Soil  and  Water  Conservation,  CRC 

Press,  Inc.,  Boca  Raton,  FL.  1986.  p  5-26,  7  fig,  8 

tab,  12  ref. 

Descriptors:  'Hydrologic  studies,  'Arava  Valley, 
•Israel,  'Mathematical  studies,  Rainfall-runoff  rela- 
tionships, Rainfall,  Streamflow,  Watersheds,  Hy- 
drographs,  Runoff,  Semiarid  lands. 

The  hydrologic  study  of  the  Arava  Valley  is  pre- 
sented in  some  detail  as  an  illustration  of  a  method 
relevant  to  other  similar  regions  of  low  rainfall, 
intermittent  stream  flow,  and  broken,  hilly  topog- 
raphy. General  conclusions  are:  (1)  If  the  average 
occurrence  of  floods  from  several  nearby  water- 
sheds follows  a  Poisson  distribution  they  may  be 
considered  as  part  of  a  single  population,  at  least 
insofar  as  probabilities  of  flood  occurrences  are 
concerned;  (2)  Peak  flows,  Q  sub  max,  whether 
long-term  average  annual  or  of  any  given  probabil- 
ity of  occurrence,  generally  follow  the  following 
relationship:  Q  sub  max  =  K  A  to  the  b  power, 
where  K  is  a  constant  expressing  the  probability  of 
recurrence,  and  b  is  an  exponent  closely  approxi- 
mating 0.6  to  0.7.  Q-A  curves  on  long-log  paper 
for  various  probabilities  will  plot  as  a  series  of 
straight,  parallel  lines;  (3)  The  relations  between  Q 
sub  max  and  V,  flood  volume,  have  a  high  linear 
correlation  because  the  flood  durations  vary  over  a 
relatively  small  range,  and  the  hydrographs  have  a 
fairly  standard  shape  factor;  (4)  For  watersheds  of 
widely  varying  catchment  areas  there  was  a  fairly 
constant  relationship  between  A  sub  max/Q  sub 
avg,  and  the  probabilities  of  occurrence;  (5)  The 
cumulative  runoff  from  all  of  the  'point  areas' 
represents  the  bulk  of  the  water  which  begins  as 
surface  flow.  Most  of  the  difference  between  this 
and  the  measured  volume  of  the  flood  at  the  down- 
stream point  of  measurement  represents  loss  of 
water  in  the  main  channels,  most  of  which  eventu- 
ally represents  the  amount  of  aquifer  recharge;  and 
(6)  The  long-term  annual  runoff  coefficient  for  the 
larger  catchments  is  small,  and  may  range  from  1 
to  2%.  For  the  so-called  'point  areas'  it  may  reach 
ten  times  this  figure.  (See  also  W87-08661)  (Lantz- 
PTT) 
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FLUVIAL  HYDROLOGY, 

New  Hampshire  Univ.,  Durham. 

S.  L.  Dingman. 

W.H.  Freeman  and  Co.,  New  York,  NY.  1984.  383 

P- 

Descriptors:  'Streamflow,  'Open-channel  flow, 
'Fluvial  hydrology,  'Channel  flow,  'Sediment 
transport,  Erosion,  Flow  profiles,  Flow  resistance, 
Steady  flow,  Unsteady  flow,  Flow  patterns,  Allu- 
vial channels. 

The  term  fluvial  hydrology  was  coined  in  order  to 
emphasize  concern  with  the  physics  of  flow  in  the 
land  phase  of  the  hydrologic  cycle  as  well  as  its 
close  relation  to  fluvial  geomorphology.  Develop- 
ment of  the  subject  begins  at  an  elementary  level, 
with  a  discussion  of  dimensions,  units,  significant 
figures,  and  types  of  equations  (Chapter  2  and  3). 
This  text  is  enhanced  with:  (1)  working  out  solu- 
tions to  problems;  (2)  discussion  of  papers  from  the 
literature,  showing  how  principles  are  applied  in 
attacking  real  problems;  and  (3)  laboratory  and/or 
field  experience.  In  the  present  text,  exercises  have 
been  provided  at  the  end  of  each  chapter  (except 
the  first).  Chapters  6  through  12  cover  such  topics 
as:  uniform  flows  in  open  channels;  mechanical 
energy  in  open-channel  flows;  flow  resistance,  ero- 
sion, and  sediment  transport;  gradually  varied 
steady  flows;  rapidly  varied  steady  flows;  gradual- 
ly varied  unsteady  flows;  and,  principles  of  flow 
through  porous  media.  (Lantz-PTT) 
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TRACER  STUDY  OF  VERTICAL  EXCHANGE 
BY  CUMULUS  CLOUDS, 

Environmental  Protection  Agency,  Research  Tri- 
angle Park,  NC.  Atmospheric  Science  Research 
Lab. 

J.  K.  S.  Ching,  and  A.  J.  Alkezweeny. 
Journal    of   Climate    and    Applied    Meteorology 


JCAMEJ,  Vol.  25,  No.  11,  p  1702-1711,  November 
1986.  6  fig,  3  tab,  24  ref.  EPA  Contract  DE-AC06- 
76RLO,  and  Interagency  agreement  AGIEPA- 
DW930059-01-0. 

Descriptors:  'Convection,  'Path  of  pollutants, 
'Tracers,  'Clouds,  'Cloud  physics,  'Air  pollution, 
'Kentucky,  'Acid  rain,  Cumulus,  Entrainment. 

This  paper  examines  the  exchange  of  material  by 
convection  cloud  processes  between  the  mixed 
layer  and  the  overlying  free  troposphere.  It  de- 
scribes the  results  of  a  field  experiment  that  was 
conducted  in  Lexington,  Kentucky,  during  the 
period  from  20  July  to  24  August  1983  to  study  the 
processes  associated  with  vertical  transport  of 
acidic  pollutants  by  non  precipitating  cumulus  con- 
vection. An  aircraft  released  SF6  tracer  either 
within  or  above  the  mixed  layer  in  the  active 
cumulus  convection  cloud  zone,  as  well  as  on  the 
ground.  The  results  show  that  mixed  layer  pollut- 
ants are  vented  above  the  entrainment  zone  of  its 
boundary  layer  into  the  overlying  cloud  layer  by 
fields  of  active  cumulus  and  that  such  active  clouds 
may  force  cloud  layer  air  downward  into  the 
mixed  layer.  (Author's  abstract) 
W87-08699 


GROUNDWATER  RECHARGE  AND  DIS- 
CHARGE RESPONSE  TO  RAINFALL  ON  A 
HILLSLOPE, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Forest 

Research. 

For  primary  bibliographic  entry  see  Field  2F. 
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SOIL  WATER  BALANCE  MODEL  FOR  SLOP- 
ING LAND, 

Whatawhata  Hill  Country  Research  Station,  Ham- 
ilton (New  Zealand). 
J.  S.  Bircham,  and  A.  G.  Gillingham. 
New   Zealand  Journal  of  Agricultural   Research 
NEZFA7,  Vol.  29,  No.  2,  p  315-323,  1986.  3  fig,  4 
tab,  14  ref. 

Descriptors:  'Rainfall-runoff  relationships,  'Infil- 
tration, 'Soil  water,  'Model  studies,  'Slopes, 
'Simulation,  'Runoff,  Calibrations,  Evapotranspir- 
ation, Prediction,  Rainfall. 

Simulation  models  of  soil  water  balance  for  flat 
land  are  not  applicable  to  hill  soils,  principally 
because  on  the  latter  sites  significant  runoff  can 
occur  before  the  soil  reaches  field  capacity.  Part  of 
the  data  from  regular  measurements  of  topsoil  (0- 
75  mm  depth)  moisture  content  over  a  3-year 
period  on  the  north  aspect  of  a  steepland  yellow- 
brown  earth  soil  was  used  to  construct  a  simulation 
model  which  described  changes  in  soil  moisture  to 
150  mm  depth  during  the  year.  Similar  data  col- 
lected on  a  south  aspect  of  the  soil  and  also  on 
north  and  south  aspects  of  a  yellow-brown  loam 
hill  soil  were  used  to  evaluate  the  model.  A  4-layer 
model  was  developed  in  which  the  rate  of  soil 
rewetting  was  empirically  limited  according  to  soil 
moisture  content  and  evapotranspiration  rate  was 
primarily  soil-controlled.  Predicted  topsoil  mois- 
ture levels  provided  similar,  but  generally  lower 
values  compared  to  actual  levels,  especially  during 
the  summer  to  late  winter  period.  The  greater 
discrepancy  during  early  spring  could  be  attributed 
to  the  role  of  unaccounted-for  subsurface  flow 
downslope  and/or  rapid  infiltration  bypassing  sur- 
face layers  but  contributing  to  actual  moisture 
levels  below  the  soil  surface.  Despite  these  limita- 
tions the  modelling  exercise  enabled  2  major  con- 
clusions to  be  drawn  which  were  not  previously 
apparent.  First,  because  of  the  low  storage  capac- 
ity of  these  soils  the  availability  of  moisture  to 
pasture  was  highly  dependent  on  rewetting  fre- 
quency rather  than  total  rainfall  and,  second,  as  a 
result  of  this,  probably  less  than  50%  of  the  total 
annual  rainfall  was  involved  in  replenishing  soil 
moisture  at  plant-available  depths.  (Author's  ab- 
stract) 
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MODELLING  WATER  EXCHANGE  AND 
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Field  2— WATER  CYCLE 


Group  2A — General 

Sveriges  Meteorologiska  och  Hydrologiska  Inst., 

Norrkoeping. 

G.  Lindstrom,  and  A.  Rodhe. 

Nordic  Hydrology  NOHYBB,  Vol.  17,  No.  4/5,  p 

325-334,  1986.  7  fig,  19  ref. 

Descriptors:  *Rainfal!-runoff  relationships,  'Snow- 
melt,  *Water  exchange,  *Model  studies,  "Till 
basins,  'Isotopic  tracers,  "Oxygen  isotopes,  'Trac- 
ers, Isotopes,  Model  testing,  Hydrologic  models, 
Simulation. 

The  application  of  hydrological  cycle  models  to 
data  obtained  using  conservative  tracers  for  runoff 
processes  can  yield  information  about  transit  times 
and  storage  volumes  and  may  provide  an  inde- 
pendent test  of  the  model  structure.  The  PULSE- 
model  was  modified  to  simulate  conservative  trac- 
ers. Attempts  were  made  to  describe  both  short- 
term  and  long-term  variations  in  oxygen- 18  con- 
centration in  three  small  forested  basins.  The  per- 
formance of  the  model  was  improved  considerably 
when  additional  storage  was  introduced  in  the 
model.  The  turnover  times  were  estimated  to  be 
approximately  7  and  12  months  for  two  of  the 
basins.  (Author's  abstract) 
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RUNOFF    STUDIES    IN    A    SMALL    CATCH- 
MENT, 

Oslo  Univ.  (Norway).  Inst,  for  Geophysics. 
For  primary  bibliographic  entry  see  Field  2E. 
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OPERATIONAL   SPRING   TIME   FORECAST- 
ING DIFFICULTIES  AND  IMPROVEMENTS, 

National  Board  of  Waters,  Helsinki  (Finland). 
For  primary  bibliographic  entry  see  Field  2E. 
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STEADY-STATE  ANALYSIS  OF  INFILTRA- 
TION AND  OVERLAND  FLOW  FOR  SPATIAL- 
LY-VARIED HILLSLOPES, 

Utah  State  Univ.,  Logan.  Dept.  of  Forest  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  2E. 
W87-08974 


URBAN  STORMWATER  HYDROLOGY. 

American  Geophysical  Union,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  4C. 
W87-09096 


RAINFALL     FOR     URBAN     STORMWATER 
DESIGN, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2B. 
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RAINFALL  ABSTRACTIONS, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Civil  Engineering. 
G.  Aron. 

IN:  Urban  Storm  water  Hydrology,  American 
Geophysical  Union,  Washington,  DC.  Water  Re- 
sources Monograph  7,  1982.  p  69-86,  8  fig,  5  tab,  22 
ref. 

Descriptors:  'Urban  hydrology,  'Urban  runoff, 
•Interception,  'Infiltration,  'Depression  storage, 
'Runoff  rates,  Mathematical  models,  Runoff 
volume,  Interception  loss,  Storm  runoff,  Hydro- 
logic  models,  Mathematical  studies,  Runoff  fore- 
casting, Evaporation,  Infiltration  capacity,  Infiltra- 


Rainfall  abstractions  or  losses  in  the  form  of  inter- 
ception, depression  storage,  and  infiltration  are 
among  the  most  important  factors  in  the  estimation 
of  runoff  rates  from  rainfall;  yet,  they  are  subject 
to  the  most  uncertainty  and  are  the  weakest  link  in 
these  estimates.  Interception  is  that  protion  of  the 
rain  which  is  retained  by  leaves  and  stems  of 
vegetation  or  other  cover.  Horton  (1919)  measured 
and  plotted  interception  as  a  function  of  rainfall 
amount   for   single   storms   and    various   types  of 


trees.  Depression  storage  accounts  for  that  amount 
of  rainfall  which  gets  trapped  in  small  puddles 
without  either  infiltrating  or  running  off.  The 
Denver  Regional  Council  of  Governments  com- 
piled a  table  of  suggested  depression  and  detention 
depths  for  various  land  covers  for  determining 
depression  storage.  Infiltration  has  been  expressed 
as  a  function  of  time,  soil  permeability,  capillary 
suction,  and  soil  storage  capacity  by  various  equa- 
tions. The  best-known  and  most  widely  used  infil- 
tration equation  is  that  of  Horton  (1940).  Other 
methods  of  estimating  infiltration  are  the  Green 
and  Ampt  equation,  the  Soil  Conservation  Service 
(SCS)  method,  and  the  Phi  index.  The  Green  and 
Ampt  concept  of  infiltration  is  based  on  the  Darcy 
law  of  flow  through  porous  media,  plus  the  as- 
sumption that  there  is  a  well-defined  wetting  front 
and  capillary  suction  at  a  given  depth,  and  that  the 
degree  of  saturation  as  well  as  the  hydraulic  con- 
ductivity behind  the  wetting  front  are  constant. 
The  SCS  equations  is  based  on  the  soil  cover 
complex  number,  for  which  values  are  listed  in 
various  tables  as  a  function  of  soil  classification  and 
land  use  or  cover.  The  Phi  index  is  used  as  a 
bookkeeping  method  to  estimate  a  uniform  loss 
rate  when  rainfall  and  runoff  records  are  available 
for  a  storm  event.  Studies  have  demonstrated  that 
infiltration  losses  or  roughness  coefficients  on  per- 
vious areas  in  watersheds  more  than  50%  devel- 
oped had  very  little  effect  on  the  magnitude  of 
flood  peaks  from  moderate  storms.  (See  also  W87- 
09096)  (Geiger-PTT) 
W87-09099 


DESK-TOP  METHODS  FOR  URBAN  STORM- 
WATER CALCULATION, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Civil  Engineering. 
D.  F.  Kibler. 

IN:  Urban  Stormwater  Hydrology,  American 
Geophysical  Union,  Washington,  DC.  Water  Re- 
sources Monograph  7,  1982.  p  87-135,  9  fig,  19  tab, 
38  ref. 

Descriptors:  'Hydrologic  models,  'Urban  runoff, 
'Storm  runoff,  'Mathematical  models,  'Urban 
drainage,  'Urban  hydrology,  Drainage  systems, 
Hydrographs,  Overland  flow,  Rainfall-runoff  rela- 
tionships, Urban  watersheds,  Water  quality. 

The  philosophy  and  the  essential  steps  in  applying 
three  desk-top  runoff  methods  to  a  simple  urban 
basin,  the  Calder  Alley  Drainage  System,  are  pre- 
sented. The  underlying  principle  of  the  rational 
method  is  that  under  steady  rainfall  intensity,  maxi- 
mum discharge  will  occur  at  a  basin  outlet  at  a 
time  when  the  entire  area  above  the  outlet  is 
contributing  runoff.  It  is  essentially  a  peak  dis- 
charge method  that  is  usually  applied  to  small 
urban  basins  of  less  than  1  sq  mile  in  area.  The  Soil 
Conservation  Service  (SCS)  composite  hydro- 
graph  method  for  small  urban  drainage  basins  (TR 
55)  utilizes  a  subarea  approach  to  represent  nonuni- 
form runoff  contributions  and  flood-routing  ef- 
fects. The  synthetic  10-min  urban  hydrograph 
(UH)  developed  by  Espey  and  Altman  (1978)  is 
described  by  UH  paramters  as  they  relate  to  basin 
area,  channel  lentn,  slope,  impervious  fraction  and 
conveyance  index.  Outflow  peaks  computed  by  the 
three  methods  are  compared  to  those  calculated  by 
two  urban  runoff  models  and  results  generated  by 
the  British  Road  Research  Laboratory  method. 
The  SCS  TR  55  method  offers  ease  in  assigning 
runoff  curve  numbers  depending  on  soils,  surface 
cover,  and  land  use.  The  Espey  synthetic  UH 
method  offers  a  full-hydrograph  alternative  to  the 
rational  and  SCS  TR  55  methods.  It  is  simple  to 
apply,  but  requires  careful  judgment  in  the  selec- 
tion of  the  watershed  conveyance  factor.  The  ra- 
tional method  has  all  the  inherent  limitations  of  a 
design  storm  method  and  is  confined  to  use  on 
small  urban  basins  where  rainfall  intensities  can  be 
assumed  highly  sensitive  to  the  time  of  concentrai- 
ton  and  the  runoff  coefficient.  Several  desk-top 
methods  for  urban  runoff  quality  prediction  are 
discussed.  (See  also  W87-09096)  (Geiger-PTT) 
W87-09100 


URBAN  RUNOFF  PROCESSES, 

Camp,  Dresser  and  McKee,  Inc.,  Annandale,  VA. 
L.  A.  Roesner. 


IN:  Urban  Stormwater  Hydrology,  American 
Geophysical  Union,  Washington,  DC.  Water  Re- 
sources Monograph  7,  1982.  p  137-159,  11  fig,  1 
tab,  4  ref. 

Descriptors:  'Urban  runoff,  'Urban  hydrology, 
'Storm  runoff,  'Urban  drainage,  'Storm  sewers, 
'Mathematical  models,  Hydrologic  models,  Over- 
land flow,  Combined  sewers,  Urban  hydrology, 
Subsurface  drainage,  Channel  flow,  Flow  charac- 
teristics, Surface  drainage,  Urban  watersheds, 
Sewer  systems,  Sewer  hydraulics. 

Typical  urban  drainage  systems  exhibit  an  array  of 
subsystems  which  interact  to  convey  rainfall  from 
its  point  of  impact  to  the  receiving  waters.  The 
subsystem  is  characterized  by  three  basic  sectors: 
surface  runoff,  transport  through  sewers  and  major 
drainage  facilities,  and  receiving  water.  Hydrolog- 
ic input  to  the  surface  runoff  subsystem  is  com- 
posed of  a  rainfall  hyetograph  derived  from  direct 
measurements  in  the  watershed.  The  overland  flow 
process  transforms  the  rainfall-excess  hyetograph 
so  that  at  the  inlet  an  inlet  hydrograph  is  observed. 
The  transport  subsystem  is  composed  of  the  physi- 
cal works  for  conveying  storm  water  and  their 
associated  pollutant  loads  from  all  of  the  inlets  in 
the  system  through  a  network  of  storm  channels 
and/or  underground  conduits  to  a  point  (or  points) 
of  disposal.  The  receiving  water  subsystem  may  be 
of  several  forms:  stream,  lake  estuary,  or  coastal. 
In  many  older  cities  in  the  United  States  the  storm 
drainage  system  and  the  sanitary  wastewater 
system  flow  in  the  same  pipes  of  a  combined  sewer 
system.  The  conceptual  approach  and  basic  mathe- 
matical formulations  that  are  used  in  the  U.  S. 
Environmental  Protection  Agency  (1977)  storm- 
water management  model  (SWMM)  to  simulate 
urban  runoff  processes  are  described.  (See  also 
W87-09096)  (Geiger-PTT) 
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SIMULATION  OF  THE  HYDROLOGIC  CYCLE 
FOR  WATERSHEDS, 

Oak  Ridge  National  Lab.,  TN. 
D.  M.  Hetrick. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia,  22161,  as  DE84- 
014078.  Price  codes:  A02  in  paper  copy,  A01  in 
microfiche.  DOE  Report  No.  CONF-8406175-1, 
(1984).  15  p,  1  fig,  4  tab,  14  ref.  DOE  Contract  No. 
DE-AC05-84OR21400. 

Descriptors:  'Soil  water,  'Hydrologic  models, 
•Evapotranspiration,  'Forest  watersheds,  'Hydro- 
logic  cycle,  'Mathematical  studies,  Vegetation,  In- 
filtration, Soil  moisture  retention,  Surface  runoff, 
Groundwater  runoff,  Algorithms,  Soil-water-planl 
relationships,  Agricultural  watersheds. 

The  SESOIL  and  AGTEHM  soil  hydrology 
models  have  been  used  to  compute  hydrologic 
cycle  components  for  two  watersheds.  SESOIL  is 
a  statistical  and  seasonal  model  with  respect  to  the 
hydrologic  cycle,  and  is  viewed  as  a  screening- 
level  model  that  is  used  for  long  term  environmen- 
tal simulations.  The  terrestrial  ecosystem  hydrolo- 
gy model  AGTEHM  combines  mechanistic  algo- 
rithms for  climatic  and  hydrologic  processes  witl 
vegetation  properties  to  simulate  water  flow  com- 
ponents every  hour,  except  during  rainy  periods 
when  15  minute  time  steps  are  used.  Monthly 
comparisons  are  made  between  the  relatively 
simple  SESOIL  model  and  the  complex 
AGTEHM  model  using  data  from  a  forest  stand 
watershed  and  an  experimental  agricultural  field 
plot.  Good  agreement  was  obtained  betweer 
annual  model  predictions  for  soil  moisture,  infiltra- 
tion, evapotranspiration,  surface  runoff,  and 
groundwater  runoff.  SESOIL  model  prediction! 
are  also  compared  directly  with  observations  at  th« 
forest  stand  watershed.  (Author's  abstract) 
W87-09111 


PHYSICAL  CHANGES  INDUCED  BY  RAIN 
FALL  IN  THE  SURFACE  LAYER  OF  AN  ALFI 
SOL,  NORTHERN  NIGERIA, 

Ahmadu  Bello  Univ.,  Zaria  (Nigeria).  Dept.  of  Soi 

Science. 

For   primary   bibliographic   entry   see   Field   2G 
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UNCIPLES  OF  AQUATIC  CHEMISTRY, 

assachusetts  Inst,  of  Tech.,  Lexington.  Lincoln 

ib. 

>r  primary  bibliographic  entry  see  Field  2K. 

87-09305 


3UATIC  CHEMISTRY:  AN  INTRODUCTION 
dPHASIZING  CHEMICAL  EQUILIBRIA  IN 
UTJRAL  WATERS, 

dgenoessische  Technische  Hochschule,   Zurich 

witzerland). 

.  Stumm,  and  J.  J.  Morgan. 

hn  Wiley  and  Sons,  New  York,  NY.  1981.  780  p. 

scriptors:  'Aquatic  environment,  'Chemical 
operties,  'Equilibria,  Ecology,  Water  pollution, 
ater  quality  control,  Chemical  analysis,  Sea- 
iter,  Isotopes,  Physical  properties,  Kinetics, 
lemical  reactions. 

quantitative  treatment  of  the  variables  that  de- 
mine  the  composition  of  natural  waters  is  pro- 
led  by  drawing  upon  basic  chemical  principles, 
lemical  equilibrium  continues  to  be  the  central 
ane  in  treatment,  but  steady-state  and  dynamic 
xiels  using  mass-balance  approaches  and  kinetic 
ormation  have  been  given  more  attention.  This 
ok  is  written  for  those  who  share  a  concern  and 
lse  of  responsibility  for  the  environment.  Be- 
use  humankind  has  become  a  more  powerful 
rticipant  in  the  biosphere,  a  chapter  giving  a 
emical  and  ecological  perspective  on  pollution 
d  its  control  is  included.  The  author  attempts  to 
iw  how  pollution  affects  water  quality  and  how 
;  aquatic  ecosystem  responds  to  human  impact, 
jecially  to  stress  caused  by  chemical  perturba- 
n.  The  distribution  of  pollutants  in  air,  water, 
d  soil  is  discussed  and  the  environmental  move- 
Hit  assessed.  It  is  clear  that  pollution  is  no  longer 
local  of  regional  problem,  but  that  people  can 
luence  and  change  global  chemical  cycles  of  the 
vironment.  Chapter  8  introduces  the  subject  of 
?anic  carbon  compounds  in  natural  water  sys- 
ns.  There  is  a  detailed  consideration  of  seawater 
emistry,  including  activity  conventions  in  sea- 
iter  (Chapters  4  and  6).  The  treatment  of  the 
id-solution  interface  (Chapter  10)  reflects  signifi- 
nt  advances  in  concepts  and  experimental  devel- 
ments  during  the  past  decade.  Inclusion  of  mate- 
1  on  stable  and  radioactive  isotopes  (Chapters  4 
d  5)  illustrates  their  value  in  characterizing  phys- 
il  and  chemical  processes  in  natural  water  sys- 
ns.  The  emphasis  on  kinetics  in  a  number  of 
apters  (Chapter  2,4,5,7,9,10,11)  shows  the  utter- 
ly between  kinetic  considerations  and  equilibria, 
le  consideration  of  metal-ligand  interactions  in 
lapter  6  includes  ion  pairs  and  complexes,  inor- 
nic  speciation,  complexing  by  organics,  alkyla- 
n  and  multicomponent,  multispecies  models. 
antz-PTT) 
87-09340 
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ITERCEPTION     LOSSES     OF     RAINFALL 
IOM  CASHEW  TREES, 

mtre   for   Water   Resources   Development   and 

anagement,  Calicut  (India).  Water  Management 

.g)  Division. 

>r  primary  bibliographic  entry  see  Field  21. 
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IP  ACT  OF  MESOSCALE  CONVECTTVE  SYS- 
3SiS  ON  REGIONAL  VISIBILITY  AND  OXI- 
VNT  DISTRIBUTIONS  DURING  PERSIST- 
ft  ELEVATED  POLLUTION  EPISODES, 

.  A.  Lyons,  R.  H.  Calby,  and  C.  S.  Keen, 
urnal    of   Climate    and    Applied    Meteorology 
:AMEJ,  Vol.  25,  No.  11,  p  1518-1531,  November 
86.  12  fig,  2  tab,  33  ref.  EPA  Contract  68-02- 
40. 

escriptors:  'Path  of  pollutants,  'Mesoscale  sys- 
ms,  'Precipitation,  'Air  pollution,  'Air  pollution 
Fects,  'Convective  precipitation,  Spatial  varia- 
m,  Oxidants,  Distribution,  Transport. 

is  generally  accepted  that  atmospheric  pollutants 
n  be  transported  over  distance  described  as  syn- 


optic in  scale.  However,  the  redistribution  and 
removal  of  the  various  pollutant  species  may  be 
significantly  influenced,  often  in  a  highly  episodic 
way,  by  phenomena  which  are  inherently  mesos- 
cale in  nature.  Detailed  mesoanalysis  over  a  31 
hour  period  reveal  the  dramatic  influence  of  sever- 
al types  of  mesoscale  convective  systems  on  re- 
gional ozone  and  visibility.  In  the  impacted  air- 
mass,  afternoon  ozone  was  significantly  depleted 
(20-40  ppb  vs  100-120  ppb  in  the  polluted  regional 
air  mass).  Visibilities  which  prior  to  the  wind  shift/ 
rain  had  typically  been  4-13  km  rose  in  a  matter  of 
a  few  hours  to  27  -80  km  at  many  locations.  This 
convective  aerosol  removal  event  covered  Virgin- 
ia, North  Carolina,  Delmarva,  and  more  than  500 
km  into  the  Atlantic,  as  clearly  evidenced  by 
GOES  satellite  imagery.  Assuming  a  relationship 
between  visibility  and  sulfate  aerosol  mass  concen- 
trations, it  is  speculated  that  approximately  30 
times  10  to  the  6  power  kg  of  sulfate  were  re- 
moved from  the  planetary  boundary  layer  (PBL). 
The  removal  was  not  solely  due  to  wet  deposition. 
Rather,  consideration  of  thunderstorm  dynamics 
suggest  that  perhaps  two  thirds  of  the  removal  of 
PBL  could  have  been  due  to  convective  displace- 
ment into  the  free  atmosphere,  perhaps  to  altitudes 
as  high  as  the  tropopause.  (Author's  abstract) 
W87-08695 


NUMERICAL  SIMULATION  OF  THE  EF- 
FECTS OF  VARYING  ICE  CRYSTAL  NUCLEA- 
TION  RATES  AND  AGGREGATION  PROCESS- 
ES ON  OROGRAPHIC  SNOWFALL, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  At- 
mospheric Science. 

W.  R.  Cotton,  G.  J.  Tripoli,  R.  M.  Rauber,  and  E. 
A.  MulvihiU. 

Journal  of  Climate  and  Applied  Meteorology 
JCAMEJ,  Vol.  25,  No.  11,  p  1658-1680,  November 
1986.  15  fig,  44  ref,  append.  Air  Force  Geophysics 
Laboratory  Contract  F19628-84-C-0005,  NSF 
Grants  ATM-83 12077,  ATM-85 12480  and  ATM- 
8407543. 

Descriptors:  'Model  studies,  'Snowfall,  'Clouds, 
•Numerical  analysis,  'Nucleation,  'Orographic 
precipitation,  'Ice  crystals,  'Mathematical  models, 
Mathematical  studies,  Atmospheric  physics. 

The  Colorado  State  University  cloud  model  is 
applied  to  the  simulation  of  orographic  cloud 
snowfall.  A  model  of  ice  crystal  aggregation  proc- 
esses and  primary  nucleation  and  secondary  ice 
particle  production  of  crystals  is  described.  Sensi- 
tivity experiments  demonstrated  that  aggregation 
plays  an  important  role  in  controlling  the  fields  of 
cloud  liquid  water  content,  ice  crystal  concentra- 
tions, and  surface  precipitation  amounts.  The  sensi- 
tivity experiments  also  support  observations  that 
the  air  mass  is  often  quite  clean  in  upper  levels  of 
stable  orographic  clouds.  Introducing  a  reduction 
of  available  muclei  that  can  be  activated  by  deposi- 
tion/sorption  process  brought  concentrations  to 
within  observed  values.  This  study  clearly  empha- 
sizes the  need  for  a  great  deal  more  fundamental 
research  in  the  physics  of  aggregation  processes 
and  primary  and  secondary  nucleation  of  ice  crys- 
tals. (Author's  abstract) 
W87-08697 


RAINFALL  KINETIC  ENERGY  IN  EASTERN 
AUSTRALIA, 

Soil  Conservation  Service,  Gunnedah  (Australia). 
C.  J.  Rosewell. 

Journal  of  Climate  and  Applied  Meteorology 
JCAMEJ,  Vol.1  25,  No.  11,  p  1695-1701,  Novem- 
ber 1986.  6  fig,  3  tab,  24  ref. 

Descriptors:  'Soil  erosion,  'Rainfall,  'Kinetic 
energy,  'Rainfall  intensity,  'Eastern  Australia, 
Distrometers. 

Rainfall  kinetic  energy  is  a  commonly  used  climat- 
ic parameter  for  the  prediction  of  soil  erosion  by 
water.  Such  a  parameter  is  difficult  to  measure  and 
is  usually  estimated  from  relationships  established 
between  rainfall  energy  and  rainfall  intensity.  Pre- 
vious studies  have  shown  a  variation  in  energy 
intensity  relationships  throughout  the  world.  This 
paper  reports  the  results  of  measurements  of  rain- 
fall intensity  and  rainfall  energy  using  distrometers 
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at  four  widely  separated  locations  in  eastern  Aus- 
tralia. These  data  demonstrate  little  geographic 
variation  and  support  the  conclusion  that  the 
energy  of  rain  is  substantially  constant  at  intensities 
exceeding  100  mm  per  hour.  (Author's  abstract) 
W87-08698 


RELATIVE  ACCURACY  OF  SATELLITE  AND 
RAINGAGE  RAINFALL  MEASUREMENTS 
OVER  MIDDLE  LATITUDES  DURENG  DAY- 
LIGHT HOURS, 

McGill  Radar  Weather  Observatory,  Ste.  Ann  de 

Bellevue  (Quebec). 

A.  Bellon,  and  G.  L.  Austin. 

Journal    of   Climate    and    Applied    Meteorology 

JCAMEJ,  Vol.  25,  No.  11,  p  1712-1724,  November 

1986.  7  fig,  2  tab,  25  ref. 

Descriptors:  'Rainfall  intensity,  'Measuring  instru- 
ments, 'Radar,  'Rain  gages,  'Satellite  technology, 
'Remote  sensing,   'Statistical  analysis,  Montreal. 

Empirical  Relationships  between  visible  and/or  IR 
data  are  derived  by  comparing  gage  calibrated 
radar  data  with  colocated  satellite  information 
over  Montreal,  Canada.  The  accuracy  of  1739 
point  gage-satellite  measurements  from  14  se- 
quences of  summertime  rainfall  during  daylight 
hours  is  evaluated.  The  absolute  difference  is  85 
percent  and  is  defined  as  the  sum  of  the  absolute 
value  of  G  sub  i  minus  S  sub  i  divided  by  the  sum 
of  G  sub  i,  where  G  sub  i  and  S  sub  i  are  the 
corresponding  gage  and  satellite  estimates.  The 
Critical  Success  Index  (CSI),  the  Probability  of 
Detection  (POD),  and  the  False  Alarm  Ration 
(FAR)  at  the  2  mm  level  are  of  the  order  of  50,  70, 
and  35  percent,  respectively,  and  the  cross-correla- 
tion coefficient  (Gamma)  is  computed  to  be  0.56. 
The  relative  accuracy  in  the  rainfall  estimation  of 
four  empirical  methods  based  on  point  satellite 
readings  is  determined.  The  scores  of  the  visible- 
IR  and  visible  only  methods  are  adequate  (gamma 
=  0.56  and  0.50,  respectively),  but  the  scores  of 
the  IR  only  method  are  judged  inadequate  (gamma 
=  0.30)  because  of  its  serious  overestimation.  A 
rain/no-rain  estimates  scores  nearly  as  high 
(gamma  =  0.50)  as  a  continuous  rain  estimate.  It  is 
found  that  satellite  estimates  using  our  objective 
techniques  are  better  than  gage-interpolated  esti- 
mates at  locations  where  the  nearest  gage  is  farther 
than  40  km.  The  usefulness  of  these  statistical 
satellite  rainfall  measurements  is  thus  limited  to  the 
data  sparse  regions  of  the  world.  (Author's  ab- 
stract) 
W87-08700 


EXPERIMENTAL  MONTHLY  LONG  LANGE 
FORECASTS  FOR  THE  UNITED  KINGDOM: 
PART  III.  SKILL  OF  THE  MONTHLY  FORE- 
CASTS. 

Meteorological  Magazine  MTMGA5,  Vol.  115, 
No.  1373,  p  377-395,  December  1986.  6  fig,  6  tab, 
17  ref,  2  append. 

Descriptors:  'Weather  forecasting,  'Long  range 
forecasting,  'Statistical  methods,  Temperature, 
Rainfall. 

Evidence  is  shown  for  recent  fairly  sudden,  though 
modest  improvement  of  skill  of  monthly  forecasts, 
especially  those  of  temperature  extremes  and  rain- 
fall. These  forecasts  are  derived  from  forecast  pat- 
terns of  pressure  at  mean  sea  level  (PMSL)  made 
for  three  periods  within  the  month.  A  first  analysis 
is  given  of  the  skill  of  the  derived  monthly  mean 
PMSL  forecasts  (for  July  1982  to  July  1986)  and 
preliminary  analyses  of  the  recent  skill  of  the  tem- 
perature and  the  rainfall  forecasts  for  several  dis- 
tinct periods  within  the  month  ahead,  including  the 
second  half-month,  to  help  indicate  whether  the 
forecasts  have  skill  on  the  purely  'long-range' 
timescale.  The  skill  of  the  monthly  long-range 
forecasts  varied  within  the  ten  United  Kingdom 
districts  studied  and  also  from  season  to  season. 
Forecasts  for  summer  and  winter  have  contributed 
more  to  recent  increases  in  skill,  especially  fore- 
casts of  temperature  in  winter  and  rainfall  in 
summer.  Forecasts  in  spring  have  been  less  suc- 
cessful. There  was  marked  overall  tendency  for  the 
skill  averaged  over  a  longer  forecast  period  to  be 
larger  than  its  weighted  average  over  constituent 
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shorter  periods.  This  tendency  may  result  from 
timing  errors  in  the  forecasts  which  reduce  skill 
more   strongly   on   shorter   time   scales   than   on 
longer  ones.  (Ram-PTT) 
W87-08701 


SNOW  FORECASTS  FROM  THE  METEORLO- 
GICAL  OFFICE  FINE-MESH  MODEL  DURING 
THE  WINTER  OF  1985/86, 
Meteorological  Office,  Bracknell  (England). 
T.  Davies,  and  O.  Hammon. 
The   Meteorological   Magazine   MTMGA5,   Vol. 
115,  No.  1373,  p  396-404,  December  1986.  7  fig,  3 
tab,  6  ref. 

Descriptors:  'Meteorology,  'Model  studies, 
•Snow,  'Weather  forecasting,  'England,  Predic- 
tion, Comparison  studies,  Performance  evaluation. 

The  performance  of  the  Meteorological  Office 
fine-mesh  model  in  forecasting  snow  during  the 
winter  of  1985/86  is  examined.  The  fine-mesh 
model  is  a  grid-point  model  with  a  grid  length  over 
the  United  Kingdom  of  about  75km.  As  a  result  of 
approximations  used  in  the  modelling  process,  ac- 
curate detail  cannot  be  achieved  on  a  scale  below 
one  or  two  grid  lengths,  about  100km.  The  snow 
predictor  currently  used  in  the  model,  1000-850  mb 
predictor,  is  compared  with  other  possible  predic- 
tors to  see  whether  an  alternative  predictor  could 
provide  more  precise  guidance.  It  is  found  that 
much  of  the  success  of  the  1000-850  mb  predictor 
depends  upon  the  experience  of  the  user.  (Ram- 
PTT) 
W87-08702 

GROUNDWATER  RECHARGE  AND  DIS- 
CHARGE RESPONSE  TO  RAINFALL  ON  A 
HILLSLOPE, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Forest 

Research. 

For  primary  bibliographic  entry  see  Field  2F. 
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SOME  METALS  AND  THEIR  POSSIBLE 
SOURCES  IN  RAIN  WATER  OF  THE  SOUTH- 
ERN BALTIC  COAST,  1976  AND  1978-1980, 

Medical  Academy,  Gdansk  (Poland).  Dept.  of  An- 
alytical Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-08726 

RAINFALL  IN  THE  WET-DRY  TROPICS:  EX- 
TREME EVENTS  AT  DARWIN  AND  SIMILAR- 
ITIES BETWEEN  YEARS  DURING  THE 
PERIOD  1870-1983  INCLUSIVE, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Winnellie  (Australia).  Div.  of  Wild- 
life and  Rangelands  Research. 
J.  A.  Taylor,  and  D.  Tulloch. 
Australian  Journal  of  Ecology  AJECDQ,  Vol.  10, 
No.  3,  p  281-295,  September  1985.  1  fig,  6  tab,  71 
ref,  append. 

Descriptors:  'Data  collections,  'Meteorological 
data  collection,  'Climates,  'Rainfall,  'Tropical 
areas,  'Darwin,  Temporal  variation,  Seasonal  vari- 
ation, Surveys,  Monitoring,  Field  tests. 

This  paper  supplements  the  existing  climatic  analy- 
ses for  Darwin  and  the  surrounding  region,  by 
providing  a  classification  of  years  in  terms  of 
amount  and  distribution  rainfall,  and  highlighting 
the  extreme,  episodic  rainfall  events  that  have  oc- 
curred in  the  period  1870  to  1983  inclusive.  Ap- 
proximately 77%  of  years  have  had  significant 
departures  from  the  two  most  frequent  rainfall 
patterns  and  these  are  described.  Much  of  the 
variation  between  years  or  groups  of  years  lies  in 
the  dry  and  dry-wet  transition  periods.  While  the 
reliability  of  rainfall  in  the  wet-dry  tropics  has 
been  emphasized,  rainfall  variability  over  both  the 
dry  and  wet  seasons  would  seem  to  be  an  equally 
important  characteristic,  at  least  for  the  biota.  In 
an  environment  such  as  the  wet-dry  tropics,  where 
moisture  is  the  primary  limiting  factor,  rainfall 
variability  has  important  implications  for  the 
design  and   interpretation   of  faunal   and   floristic 


surveys,   monitoring   programs   and   field   experi- 
ments. (Author's  abstract) 
W87-08775 


IMPACT  OF  SIMULATED  ACIDIC  PRECIPI- 
TATION ON  QUANTITY  AND  QUALITY  OF  A 
HELD  GROWN  POTATO  CROP, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Plant  Pathology. 

For  primary  bibliographic  entry  see  Field  5C. 
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RAINFALL  PATTERN  ASSOCIATED  WITH  A 
SPLIT  COLD  FRONT  AS  SEEN  ON  FRON- 
TIERS, ,     M 

Meteorological  Office,  Bracknell  (England). 

K.  A.  Browning. 

Meteorological    Magazine   MTMGA5,   Vol.    116, 

No.    1347,  p  21-23,  January    1987.   2  fig,   2   ref. 

Descriptors.  'Data  interpretation,  'Rainfall  distri- 
bution, 'Rainfall,  'Cold  fronts,  'FRONTIERS, 
Rainfall  area,  British  Isles,  Precipitation,  Orogra- 
phic precipitation,  Weather  patterns,  Satellite  tech- 
nology, Radar. 

The  radar  rainfall  pattern  associated  with  a  split 
cold  front  is  used  to  illustrate  the  way  in  which  the 
FRONTIERS  (Forecasting  Rain  Optimized  using 
New  Techniques  of  Interactively  Enhanced  Radar 
and  Satellite)  display  can  be  used  to  understand 
subsynoptic  weather  systems.  The  position  and 
description  of  a  cold  front  and  related  precipitation 
located  by  a  FRONTIERS  operator  in  November 
1986  in  the  British  Isles  was  detailed.  An  advan- 
tage of  the  FRONTIERS  display  system  is  that  it 
enables  the  operator  to  compare,  replay  and  other- 
wise manipulate  radar  and  satellite  imagery  so  that 
subsynoptic  weather  systems  can  be  understood 
rapidly.  (Wood-PTT) 
W87-08800 


LONGER-DURATION  POST-FRONTAL  PRE- 
CIPITATION AT  VANCOUVER  INTERNA- 
TIONAL AIRPORT,  1953-1983, 

W.  S.  Pike. 

Weather  WTHRAL,  Vol.  42,  No.  2,  p  34-41,  Feb- 
ruary 1987.  2  fig,  1  tab,  8  ref. 

Descriptors:  'Precipitation,  'Rainfall,  'Post-fron- 
tal precipitation,  'Precipitation  excess,  'Vancou- 
ver, 'Rainfall  duration,  Weather,  Excess  rainfall, 
British  Columbia,  Rainfall  disposition,  Seasonal 
variation. 

Long-duration  post-frontal  precipitation  was  expe- 
rienced in  Vancouver,  British  Columbia,  during 
1980.  Data  from  the  Vancouver  International  Air- 
port was  checked  using  Bracknell's  circumpolar 
charts  to  determine  which  synoptic  situations  were 
responsible  for  the  long-duration  post-frontal  pre- 
cipitation which  was  defined  as  continuous  or 
mostly-continuous  precipitation  exceeding  four 
hours  in  duration.  The  effects  of  the  mountain 
barriers  north-north-east  of  the  City,  the  surface 
features,  and  500  mbar  flow  were  discussed.  It  was 
found  that  there  was  a  marked  seasonal  variation  in 
the  frequency  of  post-frontal  precipitation  events, 
with  a  maximum  in  late  spring.  The  three  longest 
durations  occurred  in  May,  with  a  November/ 
December  secondary  maximum,  indicating  how 
events  tended  to  occur  in  association  with  the 
change  in  seasons.  (Wood-PTT) 
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CORRECTION  OF  LIQUID  PRECIPITATION, 

Danish  Meteorological  Inst.,  Copenhagen. 

P.  Allerup,  and  H.  Madsen. 

Nordic  Hydrology  NOHYBB,  Vol.  17,  No.  4/5,  p 

237-250,  1986.  9  fig,  3  tab,  14  ref. 

Descriptors:  'Precipitation,  'Statistical  models, 
•Rainfall,  'Wind  velocity,  'Data  processing, 
'Model  studies,  Mathematical  studies,  Mathemati- 
cal equations,  Mathematical  models,  Errors,  Error 
correction,  Error  analysis,  Model  testing,  Wetting, 
Precipitation  intensity,  Rainfall  intensity. 

A  bi-linear  statistical  model  for  correcting  aerody- 
namic errors  which  was  presented  by  the  authors 


in  1980  was  discussed.  Further  data  from  Finland, 
USA  and  Australia  testing  the  model  were  present- 
ed. A  simplification  extended  the  applicability  of 
the  correction  model  when  implemented  into  auto- 
matic correction  systems.  The  problems  of  fit  by 
the  simplified  model  were  discussed  and  attention 
was  given  to  physical  interpretation  of  the  mathe- 
matical structure  in  the  model.  Besides  aerodynam- 
ic errors,  wetting  losses  influence  the  correction 
values.  It  was  demonstrated  that  these  effects  cause 
corrections  that  are  too  large  for  small  amounts  of 
precipitation  and  that  are  too  small  for  large 
amounts  of  precipitation.  (Author's  abstract) 
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ESTIMATION  OF  CANOPY  RESERVOIR  CA- 
PACITY AND  OXYGEN-18  FRACTIONATION 
IN  THROUGHFALL  IN  A  PINE  FOREST, 

Uppsala  Univ.  (Sweden).  Div.  of  Hydrology. 
R   K   Saxcns 

Nordic  Hydrology  NOHYBB,  Vol.  17,  No.  4/5,  p 
251-260,  1986.  3  fig,  1  tab,  8  ref. 

Descriptors:  'Canopy,  'Model  studies,  'Through- 
fall,  'Rainfall,  'Precipitation,  'Isotope  fractiona- 
tion, 'Forest  hydrology,  'Coniferous  forests, 
•Trees,  Conifers,  Canopy  reservoir  capacity,  Iso- 
tope studies,  Oxygen  Isotopes,  Oxygen,  Simula- 
tion, Simulated  rainfall,  Mathematical  equations, 
Mathematical  studies,  Uppsala,  Sweden,  Monitor- 
ing. 

Amount  and  oxygen- 18  content  of  rainfall  and 
throughfall  were  monitored  in  a  pine  forest  in 
Uppsala  during  the  summer  of  1983.  It  is  found 
that  the  free  throughfall  coefficient,  C,  the  canopy 
reservoir  capacity,  S,  and  the  critical  value  of  rain, 
R  sub  0,  are  approximately  0.5,  2.1,  and  4.1  milli- 
meters, respectively.  The  average  value  of 
throughfall  is  about  60%  of  rainfall.  Generally,  the 
throughfall  is  enriched  in  oxygen- 18  with  respect 
to  rainfall,  but  in  very  few  cases  depletion  was 
observed.  The  enrichment  or  depletion  in  through- 
fall  was  predicted  graphically  and  agreed  fairly 
well  with  the  observations.  Oxygen-18  values  of 
throughfall  were  simulated  by  a  model  describing 
isotopic  fractionation  in  throughfall.  It  is  felt  that 
more  accurate  estimates  of  C,  S,  and  fractionation 
in  throughfall  can  be  obtained  by  monitoring  rain 
and  throughfall  in  small  fractions  of  about  0.2 
millimeters  or  even  less.  (Author's  abstract) 
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WATER  VAPOR  TRANSPORT  OVER  THE 
INDIAN  OCEAN  DURING  THE  1979  SUMMER 
MONSOON.  PART  I:  WATER  VAPOR  FLUXES, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Meteor- 
ology. 

D.  L.  Cadet,  and  S.  Greco. 

Monthly  Weather  Review  MRWEAB,  Vol.  115, 
No  3,  p  653-663,  March  1987.  14  fig,  1  tab,  25  ref. 
NOAA  Grant  NA83AA-D-00053. 

Descriptors:  'Water  vapor,  'Monsoons,  'Indian 
Ocean,  'Winds,  'Seasonal  variation,  'Meteorol- 
ogy, Rainfall,  Weather,  Fronts. 

Water  vapor  transport  over  the  Indian  Ocean 
during  the  1979  summer  monsoon  season  is  stud- 
ied. The  analysis  is  based  on  wind  fields  from  the 
European  Centre  for  Medium  Range  Weather 
Forecasts  and  humidity  fields  derived  from  a  three- 
layer  precipitable  water  dataset.  Fields  of  zonal 
and  meridional  water  vapor  fluxes  show  significant 
variations  over  the  north  Indian  Ocean  in  associa- 
tion with  the  different  phases  of  the  1979  monsoon. 
Whereas  after  the  onset,  the  cross-equatorial  water 
vapor  flux  west  of  50  deg  E  does  not  vary  much;  it 
undergoes  significant  fluctuations  east  of  that  lon- 
gitude. The  bulk  of  water  vapor  crossing  the  west- 
ern coast  of  India  comes  from  the  Southern  Hemi- 
sphere. The  latitude  band  between  10  and  20  deg  S 
appears  as  a  major  source  of  moisture  during  the 
northern  summer.  The  major  moisture  supply  for 
the  western  coast  of  Burma  and  Thailand  is  ad- 
vected  over  the  Bay  from  the  Arabian  Sea  branch 
of  the  monsoon.  The  water  vapor  flux  across  the 
west  coast  of  India  undergoes  large  amplitude  vari- 
ations in  relation  with  the  active/break  cycle  of  the 
1979  monsoon  (onset,  active,  break  and  revival 
periods).   During  active  periods,  the  moist  flow 


er  the  Arabian  Sea  strengthens  and  deepens.  The 
iter  vapor  flux  across  the  west  coast  of  India  is 
:11  related  to  rainfall  along  the  coast.  The  early 
treat  of  the  1979  monsoon  is  associated  with  a 
creasing  trend  in  moisture  transport  over  the 
rabian  Sea.  In  the  Bay  of  Bengal,  the  cross- 
uatorial  flux  is  not  affected  by  the  break/active 
cle  of  the  monsoon.  There  are  strong  surges  of 
Tthward  flux  into  the  Bay.  Some  of  them  are 
lated  to  the  formation  of  Bay  depressions.  (Au- 
or's  abstract) 
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5NSISTENT  PARAMETERIZATION  OF  THE 
TECTS  OF  CUMULUS  CLOUDS  ON  THE 
IRGE-SCALE  MOMENTUM  AND  VORTICI- 
(  FIELDS, 

■egon  State  Univ.,  Corvallis.   Dept.  of  Atmos- 

eric  Sciences. 

K.  Esbensen,  L.  J.  Shapiro,  and  E.  I.  Tollerud. 

onthly  Weather  Review  MRWEAB,  Vol.   115, 

}.  3,  p  664-669,  March  1987.  12  ref.  NSF  Grant 

rM-84 14820;     NOAA    Assignment    agreement 

V85-WC-P-06125. 

sscriptors:  'Cumulus  clouds,  'Convection, 
'orticity  fields,  'Meteorology,  'Model  studies, 
ouds.  Weather,  Detrainment,  Parameterization. 

physical  and  mathematical  framework  for  the 
itually  consistent  parameterization  of  the  effects 

cumulus  convection  on  the  large-scale  momen- 
m  and  vorticity  fields  is  proposed.  The  key  to 
hieving  consistency  is  the  understanding  that  the 
rticity  dynamics  of  the  clouds  below  the  spatial 
solution  of  a  large-scale  dynamical  model  may  be 
glected  in  the  vorticity  budget  when  the  clouds 
:  considered  to  be  independent  buoyant  elements 
aring  a  common  large-scale  environment.  This 
nplified  approach  is  used  to  obtain  a  consistent 
ir  of  large-scale  momentum  and  vorticity  equa- 
ms  based  on  Ooyama's  theory  of  cumulus  para- 
:terization.  The  results  focus  attention  on  the 
ed  to  obtain  a  better  understanding  of  the  de- 
linment  process  and  the  pressure  interactions  be- 
een  the  clouds  and  their  environment.  (Author's 
stract) 
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IOPICAL      SQUALL      LINE      OBSERVED 

URING    THE    COPT    81    EXPERIMENT    IN 

EST  AFRICA.  PART  I:  KINEMATIC  STRUC- 

JRE    INFERRED    FROM    DUAL-DOPPLER 

U)AR  DATA, 

:ntre  de  Recherche  en  Physique  de  l'Environne- 

ait  Terrestre  et  Planetaire,  Issy-les-Moulineaux 

ranee). 

.  Chong,  P.  Amayenc,  G.  Scialom,  and  J. 

stud. 

onthly  Weather  Review  MRWEAB,  Vol.   115, 

o.   3,   p   670-694,   March    1987.   20  fig,   39  ref. 

escriptors:  'Meteorology,  'Measuring  instru- 
cts, 'Radar,  'Clouds,  'Convection,  'Air  cur- 
nts,  Updraft,  Downdraft. 

lis  paper  is  restricted  to  the  study  of  the  kinemat- 
structure  of  the  system,  which  moved  in  a 
oderately  unstable  atmosphere,  faster  than  the 
vironmental  air  at  all  levels.  The  explicit  descrip- 
>n  of  the  airflow  within  the  system  was  inferred 
Dm  dual-  and  single-Doppler  radar  data.  A  large 
Dud  system  composed  of  an  organized  convec- 
/e  line  ahead  of  an  extensive  trailing  anvil  cloud 
tratiform  rain),  fast  motion  and  long-lasting  struc- 
re  and  a  well-marked  gust  front  signature  at 
ound  level.  The  overall  airflow  presents  a  three- 
mensional  structure.  At  the  leading  edge,  con- 
ictive-scale  updrafts  are  fed  by  converging  warm 
mndary  layer  air  which  is  subsequently  trans- 
rTed  rearward  into  the  trailing  anvil.  Convective- 
ale  downdrafts  fed  by  midtropospheric  air  par- 
:ipate  in  the  formation  of  a  cold  rear-to-front 
jw  normal  to  the  squall  line.  This  flow  strongly 
)poses  the  front-to-rear  flow  associated  with 
arm  air.  A  mesoscale  updraft  within  the  trailing 
ivil  cloud  and  mesoscale  downdraft  below  the 
ivil  cloud  are  fed  by  midtropospheric  conver- 
mce.  However,  detailed  aspects  of  the  three- 
mensional  wind  field  reveal  significant  differ- 
tces.  The  rear-to-front  flow  is  observed  in  a  deep 


layer  3  km  thick.  From  mass  transport  estimation, 
it  is  found  that  convective  and  mesoscale  down- 
drafts  accounted  for  40  and  60%  of  the  deep  rear- 
to-front  flow,  respectively.  Through  this  mecha- 
nism, the  mesoscale  downdraft  plays  an  important 
role  in  the  generation  of  convective  updrafts  along 
the  leading  gust  front.  In  fact,  part  of  the  mesos- 
cale downdraft  air  spreads  forward  and  overlies 
the  outflow  generated  in  the  surface  layer  by  the 
convective-scale  downdrafts.  This  results  from 
processes  occurring  in  the  trailing  anvil.  Indeed, 
relatively  large  mesoscale  updraft  and  downdraft 
characterize  this  trailing  part  of  the  system  which 
exhibits  two  regions  of  differentiated  kinematic 
structure:  the  reflectivity  trough  (associated  with 
weak  precipitation)  immediately  behind  the  con- 
vective region,  and  the  trailing  stratiform  region. 
The  mesoscale  downdraft  in  the  reflectivity  trough 
is  observed  in  a  deep  layer  from  the  surface  to 
about  6  km  altitude,  while  it  occurs  below  the 
anvil-base  level  (4  km)  in  the  stratiform  region. 
(Author's  abstract) 
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EMPIRICAL  PREDICTION  OF  THE  SUMMER 
MONSOON  RAINFALL  OVER  INDIA, 

Maryland  Univ.,  College  Park.  Dept.  of  Meteorol- 
ogy. 

J.  Shukla,  and  D.  A.  Mooley. 
Monthly  Weather  Review  MRWEAB,  Vol.  115, 
No.  3,  p  695-703,  March  1987.  4  fig,  3  tab,  22  ref. 
NSF  Grant  ATM-8414660;  NASA-NAGW-558. 

Descriptors:  'Weather  forecasting,  'Regression 
analysis,  'Data  interpretation,  'Monsoons,  'India, 
'Meteorology,  Weather  data  collections,  Rainfall, 
Prediction. 

Synoptic  and  statistical  relationships  between  the 
summer  monsoon  rainfall  over  India,  the  Southern 
Oscillation,  and  the  midtropospheric  circulation 
over  India  were  studied  using  46  years  of  observed 
data.  The  change  in  Darwin  pressure  from  January 
to  April  and  the  latitudinal  position  of  the  April 
500-mb  ridge  along  75  deg  E  are  taken  as  two 
quasi-independent  predictor  parameters  to  develop 
a  regression  equation  to  predict  the  summer  mon- 
soon rainfall.  Verification  of  predictions  on  inde- 
pendent data  shows  that  the  root-mean-square 
error  for  predicted  rainfall  is  36  mm,  which  is  less 
than  half  of  the  standard  deviation  (82  mm)  and 
only  about  4%  of  the  mean  rainfall  (857  mm). 
Since  the  observations  needed  to  define  the  predic- 
tor parameters  would  be  available  well  before  the 
monsoon  season,  and  since  the  performance  of  the 
empirical  prediction  formula  is  reasonably  good, 
this  method  can  be  of  some  possible  use  for  long- 
range  forecasting  of  seasonal  mean  rainfall  over 
India.  (Author's  abstract) 
W87-08940 


RELATIONSHIP  OF  LOW-LEVEL  WINDS 
AND  MOISTURE  TO  CONVECTION  IN  THE 
TROPICAL  PACIFIC, 

Cooperative  Inst,  for  Research  in  Environmental 

Science,  Boulder,  CO. 

E.  J.  Steiner 

Monthly  Weather  Review  MRWEAB,  Vol.  115, 

No.  3,  p  744-749,  March  1987.  5  fig,  1  tab,  24  ref. 

Descriptors:  'Convection,  'Winds,  'Humidity, 
'Pacific  Ocean,  'Regression  analysis,  El  Nino, 
Rainfall,  Weather,  Meteorology. 

Strong  convection  in  the  tropical  Pacific  is  found 
to  be  enhanced  when  low-level  winds  are  westerly 
and  poleward  directed.  This  means  that  winds 
which  blow  opposite  to  the  normal  easterly,  equa- 
torward  trade-wind  flow  are  associated  with 
strong  convection.  Linear  regression  demonstrates 
that  about  30-40%  of  the  variance  in  convection 
across  the  Pacific  during  the  1982-83  El  Nino  can 
be  explained  by  low-level  precipitable  water  plus 
the  low-level  winds.  (Author's  abstract) 
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ANALYSIS  OF  THE  IMPACT  OF  THE  SUD- 
BURY SMELTERS  ON  WET  AND  DRY  DEPO- 
SITION IN  ONTARIO, 

Ontario   Ministry  of  the  Environment,  Toronto. 


WATER  CYCLE— Field  2 
Precipitation — Group  2B 

Air  Resources  Branch. 

For  primary  bibliographic  entry  see  Field  5B. 
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RAINFALL  ACIDITY  AS  RELATED  TO  METE- 
OROLOGICAL PARAMETERS  IN  NORTHERN 
QUEBEC, 

Montreal   Univ.   (Quebec).   Dept.   of  Geography. 
B.  Singh,  M.  Nobert,  and  P.  Zwack. 
Atmospheric  Environment  ATENBP,  Vol.  21,  No. 
4,   p   825-842,   April    1987.    3   fig,    8   tab,   34  ref. 

Descriptors:  'Acid  rain,  'Rainfall,  'Meteorology, 
'Quebec,  'Hydrogen  ion  concentration,  Ions, 
Winds,  Weather,  Precipitation. 

Summer-time  rainfalls  during  1980  and  1981  were 
collected  at  several  sites  near  La  Grande,  200  km 
inland  from  the  James  Bay  coast,  in  Northern 
Quebec.  These  were  analyzed  for  pH  and  the 
concentrations  of  major  ions.  Concurrent  and  prior 
measurements  were  also  taken  or  derived  for  a 
series  of  meteorological  parameters  including  85 
Kp  level  wind  speed  and  direction,  85  Kp  level  air 
temperature,  vertical  air  movement,  these  during 
and  prior  to  rainfall,  precipitation  amount,  duration 
and  intensity,  prior  duration  of  precipitation,  pre- 
cipitation type,  boundary  layer  height,  surface 
pressure  and  surface  pressure  change  and  atmos- 
pheric divergence.  Results  demonstrate  that  wind 
speed  at  85  Kp  level  48-72  h  prior  to  rainfall,  wind 
direction  at  85  Kp  72  h  prior,  air  temperature  at  85 
Kp  during  rainfall  and  60-72  h  prior,  vertical 
movement  of  the  atmosphere  24  h  prior,  boundary 
layer  height,  surface  pressure  and  surface  pressure 
change  and  rainfall  amount  and  duration  at  the  site 
as  well  as  prior  duration  of  rainfall  consistently 
correlate  with  the  log  of  major  ions  in  rainfall. 
Also  surface  wind  direction,  precipitation  type  and 
the  trajectory  of  air  masses  do  not  consistently 
relate  to  the  pH  of  rainfall.  (Author's  abstract) 
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15N/14N  RATIOS  OF  NITRATE  AND  AMMO- 
NIUM IN  RAIN  AT  PRETORIA,  SOUTH 
AFRICA, 

National  Physical  Research  Lab.  (South  Africa). 

Natural  Isotopes  Div. 

T.  H.  E.  Heaton. 

Atmospheric  Environment  ATENBP,  Vol.  21,  No. 

4,   p   843-852,   April    1987.    8   fig,   5   tab,   21    ref. 

Descriptors:  'Isotope  studies,  'Nitrates,  'Ammoni- 
um, 'Rainfall,  'Acid  rain,  'Nitrogen  isotopes, 
'Pretoria,  Meteorology,  Weather,  Precipitation, 
Deposition,  Seasonal  variation. 

Data  are  presented  for  the  concentrations  and 
15N/14N  ratios  of  nitrate  and  ammonium  in  rain  at 
Pretoria,  South  Africa,  together  with  data  for  dry 
deposition  and  gases.  They  are  discussed  in  terms 
of  the  influence  of  reaction  mechanisms  on  isotopic 
fractionation  and  the  isotopic  identity  of  the  ni- 
trate- and  ammonium-forming  precursors.  The  data 
are  consistent  with  most  of  the  ions  in  rain  being 
derived  by  solution  of  gaseous  precursors,  with  the 
ammonium  solution  being  controlled  by  exchange 
rather  than  uni-directional  reactions.  Short-term 
inter-  and  intra-storm  variations  in  rain  15N/14N 
ratios  are  at  least  partly  due  to  the  effects  of 
isotopic  fractionation,  with  the  ratios  being  sensi- 
tive to  the  amount  of  rain  which  had  fallen  in  the 
preceding  few  days.  Seasonal  variations  in  the 
15N/14N  ratios  of  rain  nitrate  may  reflect  vari- 
ations in  the  chemical  pathways  of  nitrate  forma- 
tion and/or  variations  in  the  ratios  of  'natural'/ 
'pollution'  surface  emissions  of  NOx.  There  was  no 
evidence  for  lightning  having  an  effect  on  the 
formation  of  nitrate  or  ammonium  in  thunder- 
storms. (Author's  abstract) 
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TWO  NEW  GROUND-LEVEL  CLOUD  WATER 
SAMPLER  DESIGNS  WHICH  REDUCE  RAIN 
CONTAMINATION, 

Appalachian  Mountain  Club,  Gorham,  NH.  Re- 
search Dept. 

For  primary  bibliographic  entry  see  Field  7B. 
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Field  2— WATER  CYCLE 


Group  2B — Precipitation 

THEORY  AND  PRACTICE  IN  THE  ELECTRO-       W87-09098 
METRIC  DETERMINATION  OF  PH  IN  PRE- 
CIPITATION, 

Illinois  State  Water  Survey  Div.,  Champaign.  Ana- 
lytical Chemistry  Lab  Unit. 
For  primary  bibliographic  entry  see  Field  7B. 
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S02  OXIDATION  IN  CLOUD  DROPS  CON- 
TAINING NACL  OR  SEA  SALT  AS  CONDEN- 
SATION NUCLEI, 

Nevada  Univ.  System,  Reno.  Desert  Research  Inst. 
For  primary  bibliographic  entry  see  Field  6E. 
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RADAR  RAINFALL  DATA  QUALITY  CON- 
TROL BY  THE  INFLUENCE  FUNCTION 
METHOD, 

National  Weather  Service,  Silver  Spring,  MD.  Hy- 

drologic  Research  Lab. 

For  primary  bibliographic  entry  see  Field  7C. 

W87-09022 


MARKOV  RENEWAL  MODEL  FOR  RAIN- 
FALL OCCURRENCES, 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  7C. 
W87-09025 


STATISTICAL  MODELING  OF  DAILY  RAIN- 
FALL OCCURRENCES, 

Interstate    Commission    on    the    Potomac    River 

Basin,  Rockville,  MD. 

For  primary  bibliographic  entry  see  Field  7C. 
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RAINFALL  FOR  URBAN  STORMWATER 
DESIGN, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 
Engineering. 
H.  G.  Wenzel. 

IN:  Urban  Stormwater  Hydrology,  American 
Geophysical  Union,  Washington,  DC.  Water  Re- 
sources Monograph  7,  1982.  p  35-67,  6  fig,  1 1  tab, 
27  ref. 

Descriptors:  *Depth-area-duration  analysis, 
•Runoff  forecasting,  'Simulated  rainfall,  'Hydro- 
logic  models,  'Storm  runoff,  'Urban  hydrology, 
Simulation  analysis,  Urban  drainage,  Rainfall- 
runoff  relationships,  Rainfall  intensity,  Hyeto- 
graphs,  Rainfall  distribution,  Mathematical  models. 

A  design  rainfall  is  a  rainfall  event,  either  historical 
or  artificial,  which  is  used  as  a  basis  for  determin- 
ing the  design  for  a  proposed  drainage  or  water- 
related  system.  The  most  common  type  of  design 
rainfall  is  an  artificial  event,  termed  a  design  storm 
which  is  based  on  depth-duration  frequency  analy- 
sis of  historical  data.  A  design  rainfall  is  uniquely 
described  by  its  frequency  or  return  period,  total 
depth,  duration,  and  time  distribution  of  depth  or 
intensity  (hyetograph).  The  development  of  design 
rainfall  requires  detailed  rainfall  data,  sometimes  in 
time  increments  as  short  as  5  min.  A  useful  method 
of  presenting  rainfall  data  for  design  purposes  is  in 
the  form  or  relationships  between  the  average 
depth  or  intensity  of  rainfall  for  various  durations 
and  return  periods  or  frequencies.  The  National 
Weather  Service  publishes  depth-duration  frequen- 
cy data  on  a  national  basis.  Methods  for  conduct- 
ing a  site-specific  depth-duration-frequency  analy- 
sis are  described.  Five  methods  of  developing  a 
design  rainfall  based  on  depth-duration-frequency 
data  are  described.  Results  are  compared  graphi- 
cally for  the  Huff  distribution,  the  Keifer  and  Chu 
distribution,  the  Pilgrim  and  Cordery  method,  the 
Yen  and  Chow  method,  and  the  Composite 
method.  The  advantages  and  disadvantages  of 
design  rainfalls  are  discussed  along  with  current 
design  rainfall  research.  Alternatives  to  design 
rainfall  simulation  include  continuous  simulation, 
modified  continuous  simulation,  historic  storms 
coupled  with  models,  and  improved  design  storm 
models.  Design  rainfalls  still  have  little  utility  in 
designing  detention  storage  structures  or  in  pre- 
dicting urban  stormwater  quality.  (See  also  W87- 
09096)  (Oeiger-PTT) 


DATA   COLLECTION    AND    INSTRUMENTA- 
TION, 

Geological    Survey,    NSTL    Station,    MS.    Gulf 

Coast  Hydroscience  Center. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-09103 


REPORT  OF  THE  ACID  RAIN  PEER  REVIEW 
PANEL. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-09107 


AMERICAN  WESTS  ACID  RAIN  TEST, 

California  Univ.,  Berkeley.  Energy  and  Resources 

Group. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-09160 


MODELING  OF  ATMOSPHERIC  WET  DEPO- 
SITION, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-09165 


MODELING    OF   ATMOSPHERIC    PARTICU- 
LATE DEPOSITION  TO  NATURAL  WATERS, 

Joint  Center  for  Graduate  Study,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-09166 


INPUT  OF  BIOLOGICALLY  AVAILABLE 
PHOSPHORUS  BY  PRECIPITATION  TO  PRE- 
CAMBRIAN  LAKES, 

Ontario  Ministry  of  the  Environment,   Rexdale. 

Limnology  and  Taxonomy  Section. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-09174 


ATMOSPHERIC   DEPOSITION   OF   ACTDITY 
AND  SULFUR  IN  FLORIDA, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-09177 


TRACE  METAL  AND  STRONG  ACID  COMPO- 
SITION OF  RAIN  AND  SNOW  IN  NORTHERN 
MINNESOTA, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mining  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-09178 


LICHENS  AS  MONITORS  OF  ATMOSPHERIC 
DEPOSITION, 

Laurentian  Univ.,  Sudbury  (Ontario).  Dept.  of  Bi- 
ology. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-09181 


ATMOSPHERIC  CONCENTRATIONS  AND 
DEPOSITION  OF  POLYCHLORINATED  BI- 
PHENYLS  TO  LAKE  SUPERIOR, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mining  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-09185 


INPUTS  OF  POLYCHLORINATED  BIPHEN- 
YLS  FROM  THE  ATMOSPHERE  TO  LAKES 
HURON  AND  MICHIGAN, 

De  Paul  Univ.,  Chicago,  IL. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-09186 


ATMOSPHERIC  DEPOSITION  OF  PARTICU- 
LATE ORGANIC  CARBON  AND  POLYARO- 
MATIC  HYDROCARBONS  TO  LAKE  MICHI- 
GAN, 


Wisconsin  Univ. -Madison.  Water  Chemistry  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-09187 


AERIAL  DEPOSITION  OF  ORGANOCHLOR- 
INES  IN  URBAN  AND  COASTAL  SOUTH 
CAROLINA 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,  for  Marine  Biology  and  Coastal  Research. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-09188 


PESTICIDES  IN  FOG, 

Dept.  of  Agriculture,  Beltsville,  MD.  Soil  Nitro- 
gen and  Environmental  Chemistry  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-09229 


INFLUENCE  OF  SIMULATED  ACIDIC  RAI> 
ON  VEGETATTVE  AND  REPRODUCTIVE  TIS 
SUES  OF  CUCUMBER  (CUCUMIS  SATTVUS 

L.), 

Boyce  Thompson  Inst,  for  Plant  Research,  Ithaca 

NY. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-09232 


CANADIAN  ATLANTIC  STORMS  PROGRAM 
THE  METEOROLOGICAL  FIELD  PROJECT 

Atmospheric   Environment   Service,   Downsviev 

(Ontario). 

R.  E.  Stewart,  R.  W.  Shaw,  and  G.  A.  Isaac. 

Bulletin  of  the  American  Meteorological  Societ 

BAMIAT,  Vol.  68,  No.  4,  p  338-345,  April  1981 

10  fig,  5  tab,  12  ref. 

Descriptors:  'Meteorology,  *CASP,  'Weathe 
forecasting,  'GALE,  Weather,  Precipitatior 
Snow,  Rainfall,  Storms,  Field  tests. 

The  field  phase  of  the  Canadian  Atlantic  Storm 
Program  (CASP)  was  conducted  from  15  Januar 
to  15  March  1986.  The  principal  objective  of  th 
meteorological  component  of  the  program  was  t 
begin  the  process  of  improving  the  understandin 
and  prediction  of  mesoscale  features  within  Ea 
Coast  storms  as  well  as  the  storms  themselves.  Th 
project  area,  instrumentation  platforms  used,  rea 
time  forecasts,  and  the  linkage  of  the  program  t 
the  American  Genesis  of  Atlantic  Lows  Exper 
ment  (GALE)  are  discussed.  Sixteen  storms  wei 
sampled  during  the  field  phase.  A  number  of  mi 
soscale  features  such  as  fronts,  precipitation  band 
heavy  snow,  and  freezing  precipitation  were  san 
pled.  These  features  and  the  storms  themselves  wi 
be  studied  over  the  next  several  years.  It  is  antic 
pated  that  scientific  progress  in  understanding  tl 
nature  of  these  winter  systems  and  experienc 
gained  with  new  forecasting  tools  will  lead  I 
improved  weather  forecasts.  (Author's  abstrac 
W87-09255 


SCPP  METEOROLOGICAL  AND  STATIST 
CAL  SUPPORT  FOR  PERIOD  1  SEPTEMBE 
1985,  31  AUGUST  1986,  VOLUME  I:  INTERE 
PROGRESS  REPORT, 

Electronic  Techniques,  Inc.,  Fort  Collins,  CO. 

A.  W.  Huggins,  R.  M.  Rauber,  T.  F.  Lee,  A.  P. 

Kuciauskas,  and  G.  L.  Hemmer. 

September  1986.  411  p,  210  fig,  68  tab,  55  ref, 

append.  Bureau  of  Reclamation  Contract  No. 

CR-81-03860. 

Descriptors:  'Precipitation,  'Meteorology  'Stati 
tical  analysis,  'Sierra  Nevada,  'Weather  modific 
tion,  'Cloud  seeding,  Forecasting,  Model  studif 
Statistical  models,  Storms,  Clouds,  Orograph 
precipitation,  Radar. 

Operational  and  scientific  contributions  to  tl 
Sierra  Cooperative  Pilot  Project  (SCPP)  are  doc 
mented,  and  operational  methods  and  data  proc 
dures  are  briefly  described.  The  fist  articles  d 
scribe  the  status  of  the  SCPP  targeting  modi 
present  targeting  results  from  past  seeding  cas 
and  describe  important  changes  to  be  made  to  t 
model.  The  next  articles  discuss  three  case  studi 
involving  airborne  seeding  designed  to  impact 


WATER  CYCLE— Field  2 
Snow,  Ice,  and  Frost — Group  2C 


xJ  target.  The  cases  describe  the  synoptic,  meso, 
I  microscale  structure  of  the  storm  with  empha- 
on  the  natural  cloud  evolution  and  the  effects  of 
ding.  A  model  for  the  evolution  of  large  (>  150 
iromn)  cloud  droplets  is  presen  ed  in  one  of 
se  cases.  A  subsequent  article  deals  with  clima- 
jgical  investigations  of  a  variety  of  meteorologi- 
parameters  and  shows  how  the  seasonal  or 
mal  distribution  of  these  parameters  effect  seed- 
opportunity.  The  final  article  compares  super- 
)led  liquid  water  measurements  before  and  after 
ntal  rainband  passages  and  discusses  short  term 
ecasting  these  events  using  radar.  A  series  of 
t  articles  concludes  the  analyses.  One  discusses 
mal  trends  in  radiometer  data.  The  second  pre- 
ts  results  of  analyzing  precipitation  data  (ob- 
ved  versus  predicted)  from  past  ground  seeding 
;rations  by  the  Sacramento  Municipal  Utility 
strict.  The  third  shows  another  technique  for 
dyzing  precipitation  data  downwind  of  seeding 
ng  15-min  data  maps.  The  final  article  presents 
ults  of  an  experiment  where  three  forecasters 
;mpted  to  forecast  the  occurrence  of  super- 
>led  liquid  water  near  the  crest  of  the  American 
/er  Basin.  (Author's  abstract) 
57-09334 


CREASE  IN  PRECIPITATION  ACIDITY  RE- 
TTING FROM  DECREASED  S04(2-)  CON- 
NTRATION, 

le  Univ.,  New  Haven,  CT.  Dept.  of  Biology, 
r  primary  bibliographic  entry  see  Field  5B. 
57-09348 


IEE  AMINO  ACIDS  FN  MARFSE  RAINS: 
1DENCE  FOR  OXIDATION  AND  POTEN- 
AL  ROLE  IN  NITROGEN  CYCLING, 

senstiel  School  of  Marine  and  Atmospheric  Sci- 

x,  Miami,  FL. 

Mopper,  and  R.  G.  Zika. 

iture  NATUAS,  Vol.  325,  No.  6101,  p  246-249. 

itiary   1987.    1  fig,  2  tab,   18  ref.  NSF  Grants 

rE-8411781   and  ATM-8405291,  and  Office  of 

ival  Research  Grant  NOO014-85-C-OO2O. 

scriptors:  *Amino  acids,  'Precipitation,  'Chem- 
ry  of  precipitation,  'Oxidation,  'Nitrogen  cycle, 
larine  environment,  Nutrients. 

lalyses  of  specific  organic  nitrogen  compounds 
thin  precipitation  can  yield  new  information 
out  sources  and  transformations  of  dissolved  or- 
nic  nitrogen  (DON)  as  well  as  about  heterogene- 
s  oxidative  processes  in  the  atmosphere.  Dis- 
ked free  amino  acids  (DEAA)  are  a  class  of 
mpounds  for  which  surprisingly  few  analysis  in 
ecipitation  have  been  published.  The  first  de- 
led analyses  of  DFAA  and  primary  amines  in 
uine  rains  are  reported  here.  Unexpectedly  high 
ocentrations  of  total  DFAA  were  measured, 
eraging  about  6.5  microM  (16  marine  rain  sam- 
es)  and  ranging  from  1.1  to  15.2  microM  (0.015 

0.21  p.p.m.N.);  these  values  are  similar  to  those 
named  for  inorganic  nitrogen  species.  Amino 
ids  are  predominantly  found  in  rain  as  their  L 
>tical  isomers  and  therefore  are  most  likely  bio- 
gical  in  origin;  however,  the  exact  sources  and 
odels  of  enrichment  in  rain  over  the  open  ocean 
e  not  known.  There  is  evidence  that  some  of  the 
nino  acids,  in  particular  methionine,  are  oxidized 

the  atmosphere  possibly  by  a  heterogeneous 
lotochemical  pathway.  The  finding  of  high 
FAA  and  primary  amine  concentrations  in 
arine  rain  may  have  important  implications  in 
obal  nitrogen  cycling  and  also  may  contribute 
cally  to  available  nitrogen  at  the  sea  surface. 
Author's  abstract) 
'87-09349 


ATE  OF  SOME  COMPONENTS  OF  ACIDIC 
EPOSITION  IN  OMBROTROPHIC  MIRES, 

>ept.  of  Botany,  Univ.  of  Manchester,  Manchester 

113  9PL,  Great  Britain. 

or  primary  bibliographic  entry  see  Field  5B. 

/87-09382 


FFECTS  OF  SIMULATED  ACIDIC  MIST  ON 
TERMINATION  OF  ALTERNARIA  SOLANI 
ND      PHYTOPHTHORA      INFESTANS      IN 


VITRO  AND  THEIR  INFECTION  EFFICIENCY 
AND  SPORULATION  ON  POTATO, 

Boyce  Thompson  Inst,  for  Plant  Research,  Ithaca, 

NY. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-09414 


CLIMATE  FORECAST  VERIFICATIONS,  U.S. 
MAINLAND,  1974-82, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

R.  W.  Preisendorfer,  and  C.  D.  Mobley. 
NOAA  Technical  Memorandum  ERL  PMEL-36, 
September  1982.  235  p,  55  fig. 

Descriptors:  'Precipitation,  'Temperature, 
•Weather  forecasting,  'Forecasting,  'Climate  fore- 
casting, Prediction,  Climatology,  Stochastic  proc- 
ess, Maps,  Analog  models. 

The  predictability  of  temperature  and  precipitation 
forecasts  for  the  U.S.  mainland  was  studied,  using 
records  of  33  seasons  (Dec.  1973  to  Feb.  1982) 
drawn  from  human  forecasters,  working  separate- 
ly: the  Analoger  and  groups  at  Scripps  Institution 
of  Oceanography,  National  Weather  Service,  and 
Creighton  University.  Three  non-human  forecast- 
ers (Climater,  Persister,  and  Stochaster)  were  used 
to  set  benchmarks  for  performance.  Several  non- 
human  empirical  forecasters  included  for  compari- 
son were  the  Pure  Analoger,  Persistence  Analoger, 
Best  Analoger,  Empirical  Markover,  Most  Proba- 
ble Markover,  and  Hybrider.  Winter  1982  precipi- 
tation was  least  well  predicted  of  the  past  five 
winters.  Winter  1982  temperature  was  less  well 
predicted  than  the  winter  1981  temperature.  In 
general,  temperature  was  better  predicted  than 
precipitation.  Both  precipitation  and  temperature 
were  best  predicted  in  winter,  followed  in  order  by 
spring,  summer,  and  fall.  Temperature  was  better 
predicted  on  the  Pacific  Coast,  Southwestern 
Desert,  and  Northern  Plains;  less  well  predicted  in 
the  Southern  Plains,  Gulf  Coast,  and  Atlantic 
Coast.  Precipitation  was  better  predicted  in  the 
Southwestern  Desert,  Great  Northern  Basin,  and 
Great  Lakes;  less  well  predicted  in  the  Southern 
Plains,  Gulf  Coast,  and  Atlantic  Coast.  The  human 
forecasters  were  generally  better  than  the  Stochas- 
ter and  the  Climater,  but  they  were  often  no  better 
than  the  Persister.  The  best  of  all  operational  fore- 
casters was  the  Most  Probable  Markover.  (Cassar- 
PTT) 
W87-09499 


DATA  INTERCOMPARISON  THEORY  I. 
MrNTMAL  SPANNING  TREE  TESTS  FOR  LO- 
CATION AND  SCALE  DIFFERENCES, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

For  primary  bibliographic  entry  see  Field  7C. 
W87-09501 


DATA  INTERCOMPARISON  THEORY  V. 
CASE  STUDY:  EFFECTS  OF  OBJECTIVE 
ANALYSIS  ON  A  TROPICAL  PACIFIC  SEA 
SURFACE  TEMPERATURE  SET, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

For  primary  bibliographic  entry  see  Field  7C. 
W87-09502 


DATA  INTERCOMPARISON  THEORY  IV. 
TERCILE  TESTS  FOR  LOCATION,  SPREAD 
AND  PATTERN  DIFFERENCES, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

For  primary  bibliographic  entry  see  Field  7C. 
W87-09503 


DATA  INTERCOMPARISON  THEORY  II. 
TRINITY  STATISTICS  FOR  LOCATION, 
SPREAD  AND  PATTERN  DIFFERENCES, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 


Lab. 

For  primary  bibliographic  entry  see  Field  7C. 

W87-09504 


DATA  INTERCOMPARISON  THEORY  III.  S- 
PHASE  AND  T-PHASE  TESTS  FOR  SPATIAL 
PATTERN  AND  TEMPORAL  EVOLUTION, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

For  primary  bibliographic  entry  see  Field  7C. 
W87-09505 


2C.  Snow,  Ice,  and  Frost 


POINT  PROBABILITY  DISTRIBUTIONS  OF 
FROZEN  SOIL, 

Agricultural  Research  Service,  Pendleton,  OR. 
Columbia  Plateau  Conservation  Research  Center. 
J.  F.  Zuzel,  J.  L.  Pikul,  and  R.  N.  Greenwalt. 
Journal  of  Climate  and  Applied  Meteorology, 
JCAMEJ,  Vol.  25,  No.  11,  p  1681-1686.  5  fig,  3 
tab,  21  ref. 

Descriptors:  'Model  studies,  'Frost,  'Soil  erosion, 
'Frozen  ground,  'Statistical  models,  'Statistical 
studies,  'Pacific  Northwest,  Runoff,  Erosion,  Sedi- 
mentation, Simulation. 

In  some  areas  of  the  Pacific  Northwest,  frozen 
soils  play  a  major  role  in  surface  runoff,  soil  ero- 
sion and  sedimentation,  but  quantitative  descrip- 
tions of  the  frequency  and  severity  of  soil  frost  are 
lacking.  The  temporal  characteristics  of  frozen  soil 
in  north-central  Oregon  were  quantified  by  using  a 
soil  frost  simulation  model  to  calculate  the  pres- 
ence or  absence  of  soil  frost  80  percent  of  the  time 
for  a  five  year  field  calibration  period.  November 
through  March  simulation  results  for  a  30  year 
time  period  showed  that  frozen  soil  occurred  every 
year,  and  the  soil  was  frozen  an  average  of  57 
years  per  year.  The  highest  incidence  of  frozen  soil 
occurs  during  January  when  the  soil  is  frozen  60 
percent  of  the  time  followed  closely  by  February 
(53  percent)  and  December  (51  percent).  The 
number  of  freeze  thaw  cycles  other  than  diurnal 
cycles  varied  from  one  to  seven  per  annum  with  an 
average  of  three  per  annum  for  the  simulation 
period.  (Author's  abstract) 
W87-08696 


NUMERICAL  SIMULATION  OF  THE  EF- 
FECTS OF  VARYING  ICE  CRYSTAL  NUCLEA- 
TION  RATES  AND  AGGREGATION  PROCESS- 
ES ON  OROGRAPHIC  SNOWFALL, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  At- 
mospheric Science. 

For  primary  bibliographic  entry  see  Field  2B. 
W87-08697 


SNOW  FORECASTS  FROM  THE  METEORLO- 
GICAL  OFFICE  FINE-MESH  MODEL  DURING 
THE  WINTER  OF  1985/86, 

Meteorological  Office,  Bracknell  (England). 
For  primary  bibliographic  entry  see  Field  2B. 
W87-08702 


SUPPLY  OF  SNOW  IN  THE  EASTERN  HIGH- 
LANDS OF  SCOTLAND:  1954-5  TO  1983-4, 
R.  W.  Davison. 

Weather  WTHRAL,  Vol.  42,  No.  2,  p  42-50,  Feb- 
ruary 1987.  4  fig,  5  tab,  15  ref. 

Descriptors:  'Snow,  'Skiing,  'Snow  accumula- 
tion, 'Scotland,  'Precipitation,  'Snow  skiing, 
Recreation,  Blowing  snow,  Drifting  snow,  Accu- 
mulation, Data  interpretations,  Weather,  Wind  ve- 
locity, Wind. 

As  part  of  a  project  to  measure  the  natural  poten- 
tial of  sites  in  the  Eastern  Highlands  of  Scotland 
for  downhill  skiing,  data  were  required  on  the 
supply  of  snow  at  an  altitude  of  800  meters.  The 
methods  employed  for  the  measurement  of  snow- 
fall and  wind  speed  were  described  and  the  main 
characteristics  of  the  supply  of  snow  in  the  area 
over  the  period  1954-5  to  1983-4  were  identified. 


Field  2— WATER  CYCLE 


Group  2C — Snow,  Ice,  and  Frost 

The  accuracy  of  the  data  was  determined.  Inter- 
pretation of  the  results  suggests  three  main  features 
of  the  supply  of  snow:  (1)  great  temporal  and 
directional  variability,  but  no  particularly  domi- 
nant month  or  wind  direction;  (2)  a  major  change 
in  its  characteristics  in  the  1960s;  and  (3)  increasing 
snowdrift  and  storminess  since  the  late  1970s.  The 
implications  of  the  results  for  ski  areas  were  pre- 
sented. (Wood-PTT) 
W87-08810 


For  primary  bibliographic  entry  see  Field  5B. 

W87-09178 


SUBGLACIAL  DRAINAGE  FOR  AN  ICE 
SHEET  RESTING  UPON  A  LAYERED  DE- 
FORMABLE  BED, 

Faculty  of  Science,  Simon  Fraser  Univ.,  British 

Columbia,  Canada. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-09248 


suction.  Cracks  with  aspect  ratio  (maximum 
ture/crack  length)  greater  than  0.01  and  ten 
ing  in  sharp  crack  tips  are  most  susceptible  t< 
wedging,  because  ice  expansion  in  these 
cracks  causes  sufficient  dilation  to  produce  c 
stress  intensity  at  the  crack  tip.  Some  relaxal 
ice  pressure  by  plastic  flow  is  expected  in 
cracks,  but  its  effect  is  small.  The  9%  expani 
ice  is  not  sufficient  to  propagate  short  era 
small  aspect  ratio.  (Peters-PTT) 
W8  7-09350 
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PHOTOSYNTHATE  DISTRIBUTION  BY  MI- 
CROPLANKTON  IN  PERMANENTLY  ICE- 
COVERED  ANTARCTIC  DESERT  LAKES, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-08872 


EFFECT  OF  POLLUTED  AND  LEACHED 
SNOW  MELT  WATERS  ON  THE  SOIL  BACTE- 
RIAL COMMUNITY-QUANTITATIVE  RE- 
SPONSE, 

University  of  East  Anglia,   Norwich   (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-08874 


SPATIAL  VARIABILITY  IN  THE  CHEMICAL 
COMPOSITION  OF  SNOWCOVER  IN  A 
SMALL,  REMOTE,  SCOTTISH  CATCHMENT, 

University   of  East  Anglia,   Norwich   (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08945 


SEASONAL     AND     SPATIAL     TRENDS     IN 
SOUTH  GREENLAND  SNOW  CHEMISTRY, 

New   Hampshire   Univ.,   Durham.    Inst,    for   the 

Study  of  Earth,  Oceans  and  Space. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08946 


SCAVENGING  OF  ATMOSPHERIC  SULFATE 
BY  ARCTIC  SNOW, 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept.  of 

Civil  Engineering. 

C.  I.  Davidson,  R.  E.  Honrath,  J.  B.  Kadane,  R.  S. 

Tsay,  and  P.  A.  Mayewski. 

Atmospheric  Environment  ATENBP,  Vol.  21,  No. 

4,  p  871-882,  April  1987.  4  fig,  1  tab,  52  ref.  NSF 

Grant  DPP-8315452;  EPA  Grant  APP-0306-1983. 

Descriptors:  *Air  pollution,  *Acid  rain,  *Arctic 
snow,  'Scavenging,  'Sulfates,  'Path  of  pollutants, 
'Greenland,  Snow,  Weather,  Meteorology,  Sea- 
sonal variation,  Clouds,  Deposition. 

Scavenging  ratios  for  sulfate  on  the  south-central 
Greenland  Ice  Sheet  at  Dye  3  have  been  computed 
for  1982-1984.  The  ratios  are  based  on  measured 
concentrations  in  snow  and  estimated  concentra- 
tions in  air.  The  snow  data  have  been  obtained 
from  snowpit  samples  which  were  dated  by  com- 
paring delta  180  values  with  meteorological 
records.  The  airborne  concentrations  have  been 
estimated  from  data  collected  at  coastal  Greenland 
sites.  Scavenging  ratios  resulting  from  this  process 
are  found  to  be  in  the  range  100-200  in  winter  and 
200-400  in  summer.  The  greater  summer  values  are 
attributed  to  increased  riming,  resulting  in  scav- 
enging of  sulfate  as  condensation  nuclei  and  possi- 
ble oxidation  of  S02  in  cloudwater  droplets.  Using 
the  airborne  and  snowpit  concentrations  with  as- 
sumed dry  deposition  velocities  of  0.02-0.05  cm/s, 
it  is  estimated  that  dry  deposition  is  responsible  for 
roughly  10-30%  of  the  total  sulfate  deposition  on  a 
year-round  basis  at  Dye  3.  During  portions  of  the 
Arctic  winter,  however,  when  the  snow  is  unrimed 
and  when  there  is  less  precipitation,  dry  deposition 
may  be  dominant.  (Author's  abstract) 
W87-08947 


TRACE  METAL  AND  STRONG  ACID  COMPO- 
SITION OF  RAIN  AND  SNOW  IN  NORTHERN 
MINNESOTA, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 
Mining  Engineering 


IN  SITU  COSMOGENIC  3H,  14C,  AND  10BE 
FOR  DETERMINED  THE  NET  ACCUMULA- 
TION AND  ABLATION  RATES  OF  ICE 
SHEETS, 

Scripps  Institution  of  Oceanography,  La  Jolla,  CA. 
D.  Lai,  K.  Nishiizumi,  and  J.  R.  Arnold. 
Journal  of  Geophysical  Research  (B)  JJGBDU, 
Vol.  92,  No.  6,  p  4947-4952,  May  1987.  2  fig,  3  tab, 
32  ref.  NSF  Grant  DPP-8409526,  NASA  Grant 
NAG  9-33,  and  Cal  Space  Grant  CS-59-86. 

Descriptors:  'Isotope  studies,  'Ablation,  'Ice 
sheets,  'Tracers,  Tritium,  Carbon  isotopes,  Berylli- 
um isotopes,  Oxygen,  Accumulation,  Desposition, 
Precipitation. 

The  usefulness  of  the  in  situ  cosmogenic  3H,  14C, 
and  lOBe  produced  by  spallation  of  oxygen  nuclei 
in  ice,  as  tracers  to  determine  net  accumulation/ 
ablation  rates  of  ice  sheets  is  explored.  The  applica- 
tion of  the  in  situ  3H  and  lOBe  is  severely  con- 
strained because  at  deposition,  ice  contains  appre- 
ciable amounts  of  these  isotopes  from  the  atmos- 
phere. The  case  is  much  more  favorable  for  14C, 
which  is  not  carried  with  wet  precipitations;  at- 
mospheric 14C  gets  mechanically  trapped  in  the 
ice  during  deposition.  We  point  out  that  cosmo- 
genic 14C  would  probably  exist  as  14CO  in  ice. 
This  seems  to  be  supported  by  the  published  results 
of  Fireman  and  Norris.  Considering  their  inherent 
amounts  in  the  ice  and  the  expected  in  situ  produc- 
tion rates,  conditions  under  which  these  isotopes 
can  be  used  to  study  net  accumulation  and  ablation 
rates  are  discussed.  Also  discussed  are  available 
data  on  14C  and  lOBe  on  polar  ice  from  accumula- 
tion and  ablation  zones.  We  conclude  that  3H  and 
14C  should  find  wide  applications  in  studying  ice 
dynamics  and  lOBe  in  very  special  circumstances. 
(Author's  abstract) 
W87-09249 


CONDITIONS  FOR  CRACK  PROPAGATION 
BY  FROST  WEDGENG, 

Purdue  Univ.,  West  Lafayette,  IN.  Dept.  of  Earth 

and  Atmospheric  Sciences. 

T.  M.  Tharp. 

Geological  Society  of  America  Bulletin  BUGMA, 

Vol.  99,  No.  1,  p  94-102,  July  1987.  10  fig,  2  tab,  53 

ref. 

Descriptors:  'Ice  pressured,  'Frost,  'Rocks, 
'Crack  propagation,  Ice,  Sedimentary  rocks,  Crys- 
talline rocks. 

A  model  for  frost  damage  based  on  the  propaga- 
tion of  cracks  and  joints  by  pressure  exerted  by  ice 
formation  is  examined.  Ice  pressure  is  an  order  of 
magnitude  higher  when  ice  and  water  pressures 
remain  equal  during  freezing  (confined  water)  than 
when  free  water  remains  at  atmospheric  pressure 
(unconfined  water)  and  adsorptive  force  conditions 
prevail.  Capillarity  generally  does  not  produce 
stresses  of  sufficient  magnitude  to  propagate 
cracks.  In  coarse-grained  porous  sedimentary  rock, 
the  diameter  of  pores  dictates  effective  crack  aper- 
ture and  a  crack  with  effectively  constant  aperture 
(rectangular  crack)  results.  In  other  rocks,  the  ap- 
erture of  cracks  diminishes  gradually  toward  the 
crack  tip  (tapered  crack).  Rectangular  cracks  more 
than  1  mm  long  propagate  for  short-term  confined 
water  conditions,  or  with  stress  corrosion,  for 
long-term  unconfined  water  conditions.  The  ta- 
pered cracks  of  crystalline  rock  must  be  14  cm 
long  to  propagate  under  short-term  confined-water 
freezing  and  1.4  cm  long  for  long-term  loading  with 
unconfined  water  conditions.  Tapered  cracks  an 
order  of  magnitude  shorter  will  propagate  with 
unconfined  water  if  they  are  connected  to  a  reser- 
voir of  unfrozen  water  allowing  adsorptive  force 


DETERMINATION  OF  THE  ICE  LOA1 
ELEMENTS  OF  MARINE  HYDM 
STRUCTURES, 

For  primary  bibliographic  entry  see  Field  %A 
W87-09359 


HYDRAULIC     MODEL     STUDY     OF 
HURON  ICE  CONTROL  STRUCTURE, 

Cold  Regions  Research  and  Engineering 
Hanover,  NH. 

D.  J.  Calkins,  D.  S.  Deck,  and  D.  S.  Sodhi. 
Available  from  the  National  Technical  Infor 
Service,  Springfield,  VA  22161,  as  ADA-1 
A04  in  paper  copy,  A01  in  microfiche.  C 
Report  82-34,  November  1982.  59  p,  36  fig, 
9  ref,  3  append. 

Descriptors:  'Model  studies,  'Hydraulic  c 
•Hydraulic  designs,  Hydraulic  structures 
Floating  ice,  Ice  drift,  Great  Lakes,  Lake  ! 

Studies  were  conducted  to  evaluate  various 
ods  for  ice  control  at  the  outlet  of  Lake 
because  of  potential  problems  associated  w 
tended  winter  navigation  in  this  area.  Speci 
the  results  of  a  refrigerated  hydraulic  mode 
for  determining  the  optimum  siting  of  an  k 
trol  structure  (ICS)  are  presented.  The  i 
charge  through  an  opening  in  an  ice  contro 
ture  was  documented  to  be  a  function  of  t 
size,  ice  type,  ice  floe  conditions  and  vessel 
tion.  The  model  data  for  the  average  ice  dis 
per  vessel  transit  scaled  to  prototype  value 
pared  favorably  with  the  data  taken  at 
Marys  River  ICS.  The  model  results  of  th 
measurements  were  also  consistent  with  dat 
at  the  St.  Marys  ICS.  The  dynamic  loading 
tions  were  independent  of  vessel  direction.  ( 
man-PTT) 
W87-09473 


WINTER  FLOW,  ICE,  AND  WEATHER  C 
TIONS  OF  THE  UPPER  ST.  LAWI 
RIVER,  1971-81;  VOLUME  I:  ICE  C 
CHARTS  (PART  A), 

Clarkson  Coll.  of  Technology,  Potsdam,  W 
For  primary  bibliographic  entry  see  Field  21 
W87-09475 

2D.  Evaporation  and  Transpira 


BARE  SOIL  EVAPORATION  NEAR  A 
FACE  POINT-SOURCE  EMITTER, 

Arizona  Univ.,  Tucson.  Dept.  of  Soil  and 

Science 

A.  D.  Matthias,  R.  Salehi,  and  A.  W.  Warrii 

Agricultural  Water  Management  AWMAD 

11,  No.  3/4,  p  257-277,  September  1986. 

tab,  20  ref. 

Descriptors:  'Trickle  irrigation,  'Measui 
struments,  'Field  tests,  'Soil  water,  'Evap 
'Irrigation,  Lysimeters. 

Two  field  studies  were  conducted  to  estimi 
soil  evaporation  for  7  days  following  surfac 
le  irrigation  from  a  point-source  emitter.  A 
lysimeter  method  and  an  infrared  thern 
method  were  used  to  estimate  evaporation 
eral  sites  within  both  wetted  and  non-wetti 
surrounding  the  emitter.  Based  on  data  frc 
methods,  evaporation  accounted  for  about 
of  the  applied  water  in  both  studies.  Where 
was  wet,  the  microlysimeter  method  tei 
estimate  higher  values  than  the  infrared  the 
ter  method.  For  dry  soil  conditions  the 
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thermometer     method     estimates     were     higher. 
Agreement  between  the  two  methods  was  good 
for  the  cumulative  7-day  total  evaporation  esti- 
mates in  both  studies.  (Author's  abstract) 
W87-08743 


SPATIAL  VARIABILITY  OF  SOIL  WATER 
AND  EVAPOTRANSPIRATION, 

Royal  Veterinary  and  Agricultural  Univ.,  Copen- 
hagen (Denmark).  Dept.  of  Soil  and  Water  and 
Plant  Nutrition. 

For  primary  bibliographic  entry  see  Field  2G. 
W87-08815 


LEAF  THICKNESS  AND  WATER  DEFICLT  IN 
PLANTS:  A  TOOL  FOR  FIELD  STUDIES, 

Dept.  of  Applied  Biology,  Cambridge  (England). 
A.  Burquez. 

Journal  of  Experimental  Botany,  Vol.  38,  No.  186, 
p  109-1 14,  January  1987.  3  fig,  19  ref. 

Descriptors:  'Leaves,  *Water  deficit,  'Field  tests, 
•Measuring  instruments,  'Water  potentials,  Esti- 
mating, Micrometers,  Vegetable  crops,  Beans,  Or- 
namentals, Calibrations,  Temperature. 

A  technique  was  developed  for  estimating  plant 
water  deficits  using  a  relatively  inexpensive  mi- 
crometer to  measure  leaf  thickness.  A  strong  corre- 
lation was  found  between  leaf  thickness  and  rela- 
tive water  content  (RWQ  in  Brassica  napus,  Mira- 
bilis  jalapa,  Phaseolus  vulgaris,  and  Impatiens  par- 
viflora.  Although  leaf  thickness  at  a  given  RWC 
varied  between  plants,  it  increased  linearly  with 
leaf  RWC,  the  rate  of  change  being  similar  in 
leaves  of  plants  of  the  same  age  and  species.  Due 
to  this  relationship,  the  construction  of  a  pressure- 
volume  curve  makes  possible  the  estimation  of  leaf 
water  potential.  If  crude  values  of  relative  water 
content  are  adequate,  a  general  calibration  equa- 
tion for  the  population  can  predict  the  expected 
values  within  reasonable  error  limits.  If  very  fine 
values  are  required,  changes  in  leaf  thickness  can 
be  followed  for  each  individual;  at  the  end  of  the 
experiment,  the  leaf  can  be  detached  and  a  unique 
pressure-volume  curve  generated  for  it.  This  latter 
method  eliminates  the  variance  added  by  pooling 
the  responses  of  leaves  with  different  thicknesses  at 
full  turgor.  The  technique  is  particularly  useful  in 
field  conditions  where  other  techniques  are  not 
reliable  because  of  difficulties  in  controlling  tem- 
perature and  where  non-destnictive  measurements 
are  required.  (Author's  abstract) 
W87-08847 


PHYSIOLOGICAL  RESPONSES  TO 

DROUGHT  OF  LOLIUM  PERENNE  L.:  MEAS- 
UREMENT OF,  AND  GENETIC  VARIATION 
IN,  WATER  POTENTIAL,  SOLUTE  POTEN- 
TIAL, ELASTICITY  AND  CELL  HYDRATION, 
Crop  Genetics  Group,  Aberystwyth  (Wales). 
Welsh  Plant  Breeding  Station. 
H.  Thomas. 

Journal  of  Experimental  Botany,  Vol.  38,  No.  186, 
p  115-125,  January  1987.  2  fig,  5  tab,  19  ref. 

Descriptors:  'Drought,  'Lolium,  'Plant  physiolo- 
gy. 'Water  potentials,  'Solute  potential,  'Elastici- 
ty, 'Hydration,  Leaves,  Turgidity,  Osmotic  pres- 
sure. 

ClonaJJy-replicated  genotypes  of  Lolium  perenne 
were  grown  in  a  controlled  environment.  Leaf 
water  potential,  osmotic  potential,  turgor  potential, 
elasticity  (E),  leaf  hydration  (H),  and  number  of 
green  leaves  per  tiller  (N  sub  GL)  were  measured 
before  and  during  a  42-day  drought  treatment.  A 
simplified  method  of  estimating  E  using  only  six 
measurements  was  developed  to  permit  a  measure- 
ment rate  of  8  leaves  per  hour.  Measurement  errors 
in  all  characters  were  3%  or  less.  During  drought, 
leaf  water  potential  and  osmotic  potential  de- 
creased significantly,  turgor  and  E  increased  sig- 
nificantly, and  H  decreased  slightly.  Plant  size 
during  drought  was  negatively  correlated  with  os- 
motic potential  and  H,  and  positively  correlated 
with  turgor  potential,  osmotic  adjustment,  E,  and 
N  sub  GL.  Measurements  made  on  the  genotypes 
before  droughting  did  not  give  a  reliable  indication 
of  their  physiological  condition  after  adaptation  to 


drought.  The  possibilities  for,  and  effectiveness  of, 
divergent  selection  of  genotypes  with  high  and 
low   expression  of  the  characters  are  discussed. 
(Author's  abstract) 
W87-08848 


SPRING  WHEAT  GROWTH  AT  HIGH  AND 
LOW  SOIL  WATER  WITH  CONSTRICTED 
UPPER  ROOTS, 

South   Dakota  State  Univ.,   Brookings.   Dept.  of 

Plant  Science. 

E.  M.  White. 

Soil  Science  SOSCAK,  Vol.  143,  No.  1,  p  44-49, 

January  1987.  1  fig,  3  tab,  22  ref. 

Descriptors:  'Wheat,  'Growth,  'Soil  water, 
•Roots,  'Plant  physiology,  'Soil-water-plant  rela- 
tionships, 'Water  stress,  Greenhouses,  Stress,  Eva- 
potranspiration,  Crop  production,  Crop  yield, 
Leaves,  Soil  types. 

Characteristics  of  spring  wheat  grown  at  high  and 
low  soil  moisture  levels  was  studied  with  and 
without  constricting  forces  on  the  upper  parts  of 
roots  to  determine  whether  growth  may  result 
from  adaptation  to  soil-desiccation  contraction 
forces  that  constrict  roots.  If  water  transport  is 
hindered,  the  effect  of  root  constriction  on  plant 
growth  should  parallel  growth  at  low,  in  compari- 
son with  high,  soil  moisture.  This  was  found  to  be 
correct  in  some  cases,  although  stresses  from  high 
evapotranspiration  probably  masked  the  effect  of 
the  constricting  force  in  other  cases.  Heading  was 
accelerated  in  some  plantings  by  a  root  constrict- 
ing force  of  0.6  MPa  or  by  allowing  the  soil  to  dry 
between  waterings.  Straw  and  grain  weights 
tended  to  be  larger  (but  not  significantly)  for  plants 
treated  with  either  pressure  or  high  soil  water 
Fewer  main  roots,  seminal  plus  nodal,  were  pro- 
duced with  root  constriction,  but  grain  and  straw 
yields  were  reduced.  (Author's  abstract) 
W87-08893 


SOIL  WATER  EVAPORATION  COMPARI- 
SONS AMONG  TILLAGE  PRACTICES  IN  THE 
NORTHERN  GREAT  PLAINS, 

Agricultural  Research  Service,  Sidney,  MT. 

J.  K.  Aase,  and  D.  L.  Tanaka. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  51,  No.  2,  p  436-440,  March-April  1987.  6  fig, 

2  tab,  27  ref. 

Descriptors:  'Tillage  effects,  'Soil  water,  'Evapo- 
ration, 'Water  conservation,  Loam,  Montana, 
Great  Plains,  Soil  properties,  Rainfall,  Irrigation, 
Lysimeters,  Soil  cores. 

Four  tillage  practices  were  studied  to  find  if  any 
one  is  more  efficient  than  another  for  conserving 
soil  water  in  the  top  0. 1  m  of  a  soil  profile  during 
the  mid-summer  months  of  fallow  in  the  northern 
Great  Plains.  The  study  was  conducted  on  a  Wil- 
liams loam  (fine-loamy  mixed,  Typic  Argiboroll) 
1 1  km  northwest  of  Sidney,  MT.  The  treatments, 
replicated  three  times,  were:  (i)  bare  fallow,  (ii) 
stubble-mulch  fallow,  (iii)  chemical  fallow-mixed 
standing  and  flat  residue,  and  (iv)  chemical  fallow- 
flat  residue.  At  the  outset  there  were  3500  and 
1 100  kg/ha  of  standing  and  flat  residue,  respective- 
ly. Following  rains  >  3  mm  and  one  40-mm  irriga- 
tion, three  soil  cores  were  taken  to  a  0.1 -m  depth 
from  each  plot  at  predetermined  intervals  and 
composited.  The  most  rapid  initial  drying  occurred 
on  bare  fallow  plots,  generally  followed  by  stub- 
ble-mulch fallow  plots,  standing  and  flat  straw 
plots,  and  flat  straw  plots.  The  average  initial 
drying  rates  were  about  1.9,  1.8,  1.4,  and  1.2  mm/ 
d,  respectively.  Differences  due  to  treatments  no 
longer  existed  after  about  10  d.  The  data,  as  well  as 
data  from  two  precision  weighing  lysimeters  (one 
bare-fallowed  and  the  other  chemically-fallowed), 
suggest  that  soil  water  evaporation  during  the 
summer  months  in  the  northern  Great  Plains  is 
about  the  same  from  all  tillage  treatment  tested. 
(Author's  abstract) 
W87-09006 


SIMULATION  OF  THE  HYDROLOGIC  CYCLE 
FOR  WATERSHEDS, 

Oak  Ridge  National  Lab.,  TN. 


For  primary  bibliographic  entry  see  Field  2A. 
W87-09111 


RESPONSES  OF  LEAF  WATER  POTENTIAL 

AND     LEAF    DIFFUSIVE    RESISTANCE    TO 

ABSCISIC  ACID,  WATER  STRESS  AND  LOW 

TEMPERATURE  IN  HIBISCUS  ESCULENTUS: 

THE  EFFECT  OF  WATER  STRESS  AND  ABA 

PRE-TREATMENTS, 

University  of  the  South  Pacific,  Suva  (Fiji).  Dept. 

of  Biology. 

D.  Eamus. 

Journal  of  Experimental  Botany,  Vol.  37,  No.  185, 

p  1854-1862,  December  1986.  3  fig,  30  ref. 

Descriptors:  'Water  potentials,  'Leaves,  'Water 
stress,  'Temperature  effects,  'Abscisic  acid, 
'Okra,  'Diffusive  resistance,  Stress,  Temperature, 
Stomata,  Wilting,  Resistance,  Evapotranspiration. 

Intact  piants  of  okra  were  chilled  at  6  C  in  the 
light,  and  leaf  diffusion  resistance  (LDR)  and  leaf 
water  potential  measured.  The  response  of  the 
LDR  of  excised  leaves  to  fresh  weight  loss  and, 
separately,  exogenous  abscisic  acid  (ABA)  supply 
was  studied  at  6  C  and  30  C.  Plants  that  had  been 
grown  in  a  high  humidity  environment  continuous- 
ly (designated  control  plants)  had  stomata  that 
were  very  unresponsive  to  both  water  loss  from 
the  leaves  and  to  exogenous  ABA  at  both  6  C  and 
30  C.  Chilling  the  control  plants  resulted  in  rapid 
wilting  and  decline  in  leaf  water  potential.  A  pre- 
treatment  of  water  stress  prior  to  chilling  did  not 
alter  or  reduce  the  rate  of  development  of  chilling 
injury,  nor  did  the  pre-treatment  increase  the  re- 
sponsiveness of  stomata  at  6  C  to  water  loss  or 
exogenous  ABA.  However,  spraying  the  leaves 
with  ABA  prior  to  chilling  reduced  the  severity 
and  delayed  the  onset  of  chilling  injury.  Stomatal 
response  to  water  stress  and  exogenous  ABA  was 
increased  by  the  spraying  pre-treatment.  These 
results  are  discussed  in  relation  to  previous  studies 
of  the  phenomenon  of  stomatal  locking  open  at 
low  temperature  and  the  effect  of  pre-treatments 
upon  the  development  of  chill-resistance.  (Au- 
thor's abstract) 
W87-09210 


ADVANCES  IN  IRRIGATION,  VOLUME  3. 

Massachusetts  Univ.,  Amherst.  Dept.  of  Plant  and 

Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-09464 


ESTIMATING  EVAPOTRANSPIRATION, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Wembley     (Australia).     Div.     of 

Groundwater  Research. 

M.  L.  Sharma. 

IN:  Advances  in  Irrigation,  Volume  3.  Academic 

Press,  Orlando,  Florida,  1985.  p  213-281,  10  fig,  3 

tab,  207  ref. 

Descriptors:  'Models,  'Evapotranspiration,  'Irri- 
gation efficiency,  'Reviews,  'Evaporation,  Mathe- 
matical models,  Transpiration,  Irrigation  practices, 
Spatial  distribution,  Water  management,  Advec- 
tion,  Vegetation  effects,  Temporal  distribution. 

An  overview  of  evapotranspiration  considering 
various  measurement  and  modeling  approaches  is 
presented.  An  understanding  of  evapotranspiration 
requires  expertise  from  several  disciplines.  When 
studying  the  meterological  aspects  of  evapotran- 
spiration, consideration  must  also  be  given  to  local 
soil-vegetation  conditions,  the  availability  of 
energy,  transfer  of  water  vapor,  and  potential  eva- 
potranspiration. The  mechanisms  involved  in  eva- 
potranspiration are  examined  in  terms  of  evapora- 
tion from  the  soil  surface,  evaporation  of  intercept- 
ed water,  and  water  loss  by  transpiration.  Water 
management  problems  such  as  planning  for  irriga- 
tion scheduling  may  require  quantification  of  eva- 
potranspiration for  an  area  of  soil-vegetation  over 
a  period  of  time.  Water  balance,  micrometeorologi- 
cal,  and  plant  physiological  methods  of  evapotran- 
spiration measuiement  are  to  be  described.  No 
single  method  of  measuring  evapotranspiration  can 
be  applicable  under  all  conditions.  The  modeling 
approach  of  evapotranspiration  can  range  from  a 
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piocess-oriented.  physically  based  model  to  a 
black-box,  single-parameter,  coirelation-based 
model.  Models  for  potential  and  reference  evapo- 
transpiration  and  for  actual  evapotranspiration  are 
discussed.  Spatial  heterogeneity  of  advection  and 
some  aspects  of  vegetation  and  soils  may  affect  the 
estimation  of  areal  evapotranspiration.  (Geiger- 
PTT) 
W87-09469 


Fisheries  and  Environmental  Sciences  Div. 
For  primary  bibliographic  entry  see  Field  5C. 
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HYDROLOGY, 

Finkel  and  Finkel,  Yoqneam  (Israel). 

For  primary  bibliographic  entry  see  Field  2A. 
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FIVE  YEARS  OF  RESEARCH  (1980-1904;  <LE 
MACROINVERTEBRES  BENTHIQUES  DE  L 
MEUSE  BELGE:  BILAN  DE  CINQ  ANNUS  IJ 
RECHERCHES  (1980  A  1984), 

Facultes  Universitaires   Notre-Dame  de  la  Pai; 

Namur   (Belgique).    Unite   d'Ecologie   des   Eau 

Douces. 

For  primary  bibliographic  entry  see  Field  5C. 
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GENERALIZED  METHOD  OF  MOMENTS  AS 
APPLIED  TO  PROBLEMS  OF  FLOOD  FRE- 
QUENCY ANALYSIS:  SOME  PRACTICAL  RE- 
SULTS FOR  THE  LOG-PEARSON  TYPE  3  DIS- 
TRIBUTION, 

Institut    National    de   la   Recherche   Scientifique, 
Sainte-Foy  (Quebec). 
F.  Ashkar,  and  B.  Bobee. 

Journal  of  Hydrology  JHYDA7,  Vol.  90,  No.  3/4, 
p  199-217,  April  1987.  5  tab,  21  ref.  NSERC 
(Canada)  Operating  grants  A-8399,  A-5797  and 
Strategic  grant  G-1617. 

Descriptors:  *Statistics,  *Time  series  analysis, 
♦Flood  frequency,  *Data  interpretation,  'Monte 
Carlo  method,  'Estimating,  Design  flood,  Correla- 
tion analysis,  Distribution,  Floods. 

The  log-Pearson  type  3  distribution  is  widely  used 
in  North  America  and  Australia  for  fitting  annual 
flood  series.  Four  different  versions  of  the  method 
of  moments  used  in   fitting  this  distribution  are 
compared  using  Monte  Carlo  simulated  samples 
which  reflect  some  of  the  characteristics  of  annual 
flood  series  observed  at  some  Canadian  rivers.  The 
bias,  standard  error,  root  mean  square  error,  and 
skew,  of  the  parameter  estimates,  and  of  estimates 
of  events  associated  with  different  probabilities  of 
occurrence  are  examined.  Also  examined  are  the 
correlation  coefficients  between  the  parameter  esti- 
mates and  between  the  sample  moments  that  are 
used  in  each  of  the  four  methods  of  estimation.  It  is 
observed  that  variances,  covariances  and  correla- 
tion coefficients  calculated  using  the  usual  first- 
order  asymptotic  approximation  might  have  con- 
siderable error  and  therefore  should  be  used  with 
caution.   On  the  basis  of  mean   square  error  of 
events  with  return  period  above  the  range  covered 
by  the  sample  it  is  observed  that  a  method  pro- 
posed earlier  which  uses  moments  of  order  1,  2  and 
3  in  real  space  performs  better  than  the  other  three 
methods  although  certain  of  the  other  methods 
follow  the  recommendation  put  forward  by  some 
investigators  that  higher  order  moments  (moments 
of  order  3  or  more)  should  be  avoided  in  flood 
frequency  estimation.  It  is  argued  in  the  present 
study  that  the  use  of  higher  order  moments  should 
not  be  avoided  simply  because  they  have  high 
variability  because  it  is  not  only  the  variability  of 
the  moments  which  determines  the  degree  of  varia- 
bility of  the  estimated  design  flood  events  but  also 
the  correlation  that  exists  between  these  moments. 
Some  recommendations  are  given  at  the  end  of  the 
study  aimed  at  achieving  better  efficiency  in  flood 
frequency  research  at  a  period  where  more  and 
more  distributions  and  methods  of  estimation  are 
being  proposed.  (Author's  abstract) 
W87-08616 


FLUVIAL  HYDROLOGY, 

New  Hampshire  Univ.,  Durham. 

For  primary  bibliographic  entry  see  Field  2A. 
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OPEN-CHANNEL  HYDRAULICS, 

Nevada   Univ.   System,   Las   Vegas.   Desert   Re- 
search Inst. 
For  primary  bibliographic  entry  see  Field  8B. 

W87-08688 


ECOLOGICAL  AND  STATISTICAL  PROGNO- 
SIS OF  THE  DYNAMICS  OF  FISH  CATCH 
BASED  ON  DENDROCHRONOLOGICAL 
DATA, 

For  primary  bibliographic  entry  see  Field  2H. 
W87-08711 


GROWTH  AND  SURVIVAL  OF  GIANT  RAG- 
WEED (AMBROSIA  TRIFIDA  L.)  IN  A  DELA- 
WARE RIVER  FRESHWATER  TIDAL  WET- 
LAND, 

Rutgers  Univ.,  Camden,  NJ.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 

W87-08714 


HEAVY  METAL  POLLUTION  IN  THE  PAR- 
AIBA  DO  SUL  RIVER,  BRAZIL, 

Universidade  Federal  do  Rio  de  Janeiro  (Brazil). 

Inst,  de  Biofisica. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08718 


CHEMISTRY     OF    THE    RIVER    NIGER     I. 
MAJOR  IONS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  2K. 
W87-08719 


CHEMISTRY    OF    THE    RIVER    NIGER    n. 
TRACE  METALS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  2K. 
W87-08720 


NATURE  OF  ORGANIC  MATTER  IN  RIVERS 
WITH  DEEP  SEA  CONNECTIONS:  THE 
GANGES-BRAHMAPUTRA  AND  INDUS, 

Hamburg  Univ.  (Germany,  F.R.).  SCOPE/UNEP 

International  Carbon  Unit. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-08721 


APPLICATION  OF  METEOROLOGICAL 
RADAR  DATA  FOR  SIMULATION  OF 
STREAMFLOW  WITH  A  HYDROLOGICAL 
MATRIX  MODEL  (UTILISATION  DES  DON- 
M1S  D'UN  RADAR  METEOROLOGIQUE 
POUR  LA  SIMULATION  DES  ECOULEMENTS 
EN  RIVIERE  A  L'AIDE  D'UN  MODELE  HY- 
DROLOGIQUE  MATRICIEL), 
Institut  National  de  la  Recherche  Scientifique, 
Sainit-Foy  (Quebec). 

For  primary  bibliographic  entry  see  Field  7B. 
W87-08623 


EFFECTS  OF  AN  ACIDIC  RIVER,  CAUSED  BY 
ACIDIC  RAIN,  ON  WEIGHT  GAIN,  STEROI- 
DOGENESIS,  AND  REPRODUCTION  IN  THE 

A  1 1  AN  I  K   SALMON  (SALMO  SALAR), 

Research    Lab.   (Nova   Scotia). 


SOIL  WATER  BALANCE  MODEL  FOR  SLOP- 
ING LAND, 

Whatawhata  Hill  Country  Research  Station,  Ham- 
ilton (New  Zealand). 

For  primary  bibliographic  entry  see  Field  2A. 
W87-08735 


LIFE  CYCLES  OF  FOUR  SPECIES  OF  BAETIS 
(EPHEMEROPTERA)  IN  THREE  DANISH 
STREAMS, 

Copenhagen  Univ.  (Denmark).  Freshwater  Biolog- 
ical Lab. 
For  primary  bibliographic  entry  see  Field  2H. 
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BENTHIC  MACROINVERTEBRATES  OF  THE 
MEUSE  RIVER  IN  BELGIUM:  A  REVIEW  OF 


COUNTING  THE  DAYS  ALONG  LAKE  MICH 
CAN, 

For  primary  bibliographic  entry  see  Field  21. 
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NEW  PROCEDURES  FOR  FLOOD  ESTIM; 
TION  IN  NORWAY, 

Norwegian  Water  Resources  and  Energy  Admini 

tration,  Oslo  (Norway). 

N.  R.  Saelthun,  and  J.  H.  Andersen. 

Nordic  Hydrology  NOHYBB,  Vol.  17,  No.  4/5, 

217-228,  1986.  18  ref. 

Descriptors:  *Flood  estimation,  'Flood  contrc 
*Dam  design,  *Dams,  'Floods,  'Floodin 
Norway,  Flood  protection,  Floodproofing,  Reg 
lations,  Dam  constmction. 

The  development  of  new  procedures  for  fkx 
estimation  for  dam  design  in  Norway  was  d 
scribed.  The  regulations  and  recommendations  f 
flood  calculations  set  forth  by  The  Norwegi: 
Regulations  for  Planning,  Construction  and  Ops 
ation  of  Dams'  and  the  recent  guidelines  issued  I 
the  Hydrological  Department  of  the  The  Directc 
ate  of  Water  Resources  were  summarized.  It  w 
concluded  that  the  greatest  uncertainties  in  t 
flood  calculation  procedures  were  connected 
the  application  of  the  areal  reduction  factor  f 
large  catchments  since  the  commonly  used  art 
reduction  curves  are  based  on  fixed  area  analy 
and  rainfall  events  of  moderate  return  peric 
(Wood-PTT) 
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MODELLING  WATER  EXCHANGE  A> 
TRANSIT  TIMES  IN  TILL  BASINS  UStt 
OXYGEN-18, 

Sveriges  Meteorologiska  och  Hydrologiska  In: 

Norrkoeping. 

For  primary  bibliographic  entry  see  Field  2A. 
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RUNOFF  STUDIES  IN  A  SMALL  CATC 
MENT, 

Oslo  Univ.  (Norway).  Inst,  for  Geophysics. 
S.  Myrabo. 

Nordic  Hydrology  NOHYBB,  Vol.  17,  No.  4/5 
335-346,  1986.  6  fig,  12  ref. 

Descriptors:  'Runoff,  'Rainfall-runoff  relatii 
ships,  'Runoff  forecasting,  'Catchment  are 
Catchment  basins,  Forecasting,  Norway,  Precipi 
tion,  Snowmelt,  Hydrography,  Hydrographs,  Sa 
rated  soils,  Soil  water,  Overland  flow,  Rainf 
Model  studies. 

Results  from  a  field  study  in  a  small  East-Nor\ 
gian  catchment  were  discussed.  The  differ 
runoff  processes  in  a  small  catchment  were  se 
rated.  Direct  measurement  of  precipitation,  snc 
melt,  runoff  and  the  saturates  basin  area  w 
undertaken  in  the  field  together  with  chemi 
hydrograph  separation.  A  functional  relation 
tween  saturated  area  and  runoff  was  establisl 
showing  that  the  initial  runoff  is  a  good  moist 
indicator  for  a  basin.  Further,  the  hydrograph 
pure  saturated  overland  flow  (produced  from  r 
on  the  saturated  area)  may  be  separated  from 
rest  of  the  runoff  at  any  moment  of  time.  I 
results  were  discussed  in  view  of  existing  methi 
of  estimating  soil  moisture  and  forecasting  run 
It  was  concluded  that  the  dynamic  response  a 
should  be  taken  into  consideration  both  in  n 
investigations  and  in  hydrological  models,  cspec 
ly  in  humid  climate.  (Author's  abstract) 
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WATBAL:  A  SEMI-DISTRIBUTED,  PHYSICAL- 
LY BASED  HYDROLOGICAL  MODELLING 
SYSTEM, 

Danish  Hydraulic  Institute,  Horsholm. 

For  primary   bibliographic   entry   see   Field   2G. 
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OPERATIONAL  SPRING  TIME  FORECAST- 
ING DIFFICULTIES  AND  IMPROVEMENTS, 

National  Board  of  Waters,  Helsinki  (Finland). 
B.  Vehvilainen. 

Nordic  Hydrology  NOHYBB,  Vol.  17,  No.  4/5,  p 
363-370,  1986.  2  fig,  3  tab,  6  ref. 

Descriptors:  *Data  interpretation,  *Runoff  fore- 
casting. 'Forecasting,  'Model  studies,  'Annual 
runoff.  'Rainfall-runoff  relationships,  'Model  im- 
provement, Finland,  Snowmelt,  River  basins, 
Errors,  Rainfall,  Thaw,  Hydrologic  models,  Statis- 
tical models. 

A  modified  version  of  HBV-3  model  has  been  used 
unce  1981  for  operational  spring-time  forecasting 
m  Finland.  This  model  is  ready  now  for  eleven 
river  basins  ranging  from  500  to  30,000  sq  km. 
From  experience  with  these  models  in  forecasting, 
the  common  difficulties  and  errors  in  real-time 
Forecasting  were  recognized  and  some  methods  to 
improve  forecasting  results  were  developed.  The 
main  difficulties  with  forecasting  during  spring 
tune  under  Finnish  conditions  were:  unstable  pa- 
rameters in  snowmelt  models,  heavy  unforecasted 
rainfall,  and  evaluation  of  area!  water  equivalent  of 
aiow  and  ice  dams  in  rivers.  The  methods  to 
overcome  these  difficulties  are:  the  development  of 
more  physically-based  snowmelt  models,  the  de- 
•  elopment  of  new  methods  to  determine  initial 
*alue  of  areal  water  equivalent  of  snow,  the  use  of 
statistical  error  models  with  hydrological  and  me- 
:eorological  data,  and  the  improvement  of  area! 
xecipitation  calculations.  (Author's  abstract) 
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itunsformation  of  input  to  a  sto- 
:hastic  model  using  a  distrd3ution 
betermtnistic  model, 

S'ational  Energy  Authority,  Reykjavik  (Iceland). 
V  Snorrason,  and  K.  Einarsson. 
Nordic  Hydrology  NOHYBB,  Vol.  17,  No.  4/5,  p 
171-382,  1986.  3  fig,  4  tab,  22  ref. 

>escriptors:  'Streamflow  forecasting,  'Model 
tudies,  'River  flow,  'Data  interpretation,  'Model 
mprovement,  'Model  testing,  Mathematical  equa- 
ions,  Mathematical  studies,  Basins,  Iceland. 

n  recent  years,  hydrologists  have  attempted,  with 
rncouraging  results,  to  synthesize  the  accomplish- 
ments of  time  series  analysis  and  deterministic  sys- 
ems  methods  into  the  more  general  framework  of 
xhastic  dynamic  systems.  An  improvement  of  a 
xhstic  time  series  model  by  the  use  of  inputs 
jew-rated  by  a  distributed,  deterministic  model  is 
■ribed.  The  analysis  is  based  on  a  simplified 
ransfer  function-noise  model,  where  the  system 
utput   is   modeled    as   a   linear   combination    of 
iresent  and  past  inputs  and  well  as  past  outputs. 
ie  systems  chosen  for  the  analysis  are  two  par- 
ally  glaciated  basins  in  Iceland.  The  results  were 
n  general  promising  and  showed  that  a  careful 
Wion  of  input  series  could  overcome  to  a  great 
item  the  non-linearities  as  well  as  the  non-station- 
s  in  the  relationship  between  discharge  and 
neteorologica]  variables.  The  results  showed  that 
sformation  of  the  meteorological  series  using 
ributed,  deterministic  techniques  gave  superior 
oults,  compared  with  the  standard  degree-day 
pproach.  (Author's  abstract) 
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sediments,  'Sediment  load,  'Turbulent  flow, 
'Flow  characteristics,  Flow,  Rivers,  Silt,  Sedi- 
ments, Non  Newtonian  flow,  Rheology,  Solids, 
Viscometers,  Measuring  instruments. 

River  flows  with  high  volume  concentrations  (20- 
50%)  of  silty  sediments  generally  imply  that  the 
mixture  has  non-Newtonian  properties.  The  Theo- 
logical behavior  of  mixtures  with  solid  particles 
smaller  than  0.1  millimeters  was  identified  experi- 
mentally with  viscosimeters.  Characteristic  flow 
parameters,  such  as  energy  losses  and  depths,  were 
then  determined  in  several  examples  for  turbulent 
open  channel  flows.  (Author's  abstract) 
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LATERAL  MIXING  IN  CHANNELS  DUE  TO 
SECONDARY  CURRENTS, 

Uppsala  Univ.  (Sweden).  Div.  of  Hydrology. 
R.  Larsson. 

Nordic  Hydrology  NOHYBB,  Vol.  17,  No.  4/5  n 
391-398,  1986.  5  fig,  5  ref. 

Descriptors:  'Hydrodynamics,  'Turbulent  flow, 
'Channel  flow,  'Channels,  'Water  currents, 
'Mixing,  'Secondary  currents,  'Lateral  mixing, 
Mathematical  studies,  Mathematical  equations, 
Mathematical  analysis,  Downstream,  Velocity, 
Eddy  diffusion,  Simulation. 

Different  mechanisms  generating  secondary  cur- 
rents in  channels  are  presented.  It  is  shown  by  an 
order-of-magnitude  analysis  that  secondary  cur- 
rents of  magnitude  1%  of  the  downstream  velocity 
are  as  important  for  lateral  mixing  as  turbulent 
diffusion.  It  is  shown  that,  because  distance  for 
cross-sectional  mixing  increases  linearly  with  the 
width  when  the  secondary  currents  are  important 
but  is  proportional  to  the  square  of  the  width  when 
mixing  is  due  only  to  diffusion,  the  relative  impor- 
tance of  the  secondary  currents  increases  with  the 
width  of  the  channel  as  well  as  with  the  distance 
from  the  source  to  the  center  of  the  channel. 
Results  from  numerical  simulations  that  support 
the  analysis  are  presented.  (Wood-PTT) 
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™*R,ft°W  WITH  EXCESSIVE  SUSPENDED 
i™Y™7-.LOAD:  ^  EVALUATION  OF 
LRBLLENT  FLOW  CHARACTERISTICS, 

julea  Univ.  of  Technology  (Sweden). 
Andreasson,  and  A.  Sellgren 

£ri£^£0lo°?y  N°HYBB,  Vol.  17,  No.  4/5,  p 
83-390,  1986.  8  fig,  11  ref. 

>«cnptors:    'Sediment    transport,    'Hydrodyna- 
•River  flow,    'Channel   flow,   'Suspended 


SHIFTING  OF  THE  KOSI  RIVER,  NORTHERN 
INDIA, 

Kent  State  Univ.,  OH.  Dept.  of  Geology. 

N.  A.  Wells,  and  J.  A.  Dorr. 

Geology   GLGYB,   Vol.    15,   No.    3,   p   204-207, 

March  1987.  3  fig,  2  tab,  33  ref. 

Descriptors:  'Aggradation,  'Alluvial  fans,  'Allu- 
vial plains,  'Kosi  River,  'India,  'Aggrading  rivers, 
'Geomorphology,  'Channel  shifting,  'Watersheds, 
Catchment  areas,  Banks,  Rivers,  'Channel  migra- 
tion, Channels,  Floodwater,  Drainage,  Floods, 
Stochastic  process,  Earthquakes,  Sediments,  Soil 
types,  Sand. 

The  Kosi  River  shifts  laterally  over  the  Himalaya 
foreland  plain  by  continual  minor  cutoffs  and  bank 
cutting  and  by  episodic  major  shifts  across  water- 
sheds, by  moving  into  and  then  out  of  preexisting, 
adjacent,  less  actively  aggrading  streams.  Migra- 
tion is  unidirectional  because  after  a  channel  is 
filled  to  instability,  floodwater  will  drain  preferen- 
tially into  a  new  adjacent  low  rather  than  across  it 
to  the  next  watershed  or  back  to  the  last  aban- 
doned channel.  Major  shifts  seem  stochastic  and 
autocyclic;  they  do  not  correlate  with  the  many 
severe  quakes  and  floods  that  undoubtedly  helped 
prime  the  system  for  shifts.  The  river  should  shift 
west  (off-fan  into  new  lows),  one  watershed  at  a 
time,  until  it  meets  an  equal  river  moving  east  or 
cannot  move  farther  uphill.  Unable  to  move  on,  it 
would  build  to  unstable  levels  relative  to  its  last 
channel  and  sweep  back  over  its  fan.  Progressive 
shifting  could  deposit  multistory  sands  (superposed 
overfit  channels  from  overwhelming  and  underfit 
channels  and  oxbows  from  abandonment)  marked 
by  changes  in  discharge  and  provenance  but  not 
paleocurrent  directions.  (Author's  abstract) 
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THEORY  OF  SECONDARY  PRODUCTION 
CALCULATIONS  FOR  CONTINUOUSLY  RE- 
PRODUCING POPULATIONS, 


Streamflow  and  Runoff — Group  2E 

Melbourne  Univ.,  Parkville  (Australia).  Dept.  of 

Zoology. 

For  primary  bibliographic  entry  see  Field  2L. 
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SESTONIC  BACTERIA  AS  A  FOOD  SOURCE 
FOR  FILTERING  INVERTEBRATES  IN  TWO 
SOUTHEASTERN  BLACKWATER  RIVERS, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 
For  primary  bibliographic  entry  see  Field  2H. 
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ROLE  OF  GAS  EXCHANGE  IN  THE  INOR- 
GANIC CARBON,  OXYGEN,  AND  222RN 
BUDGETS  OF  THE  AMAZON  RIVER, 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2H. 
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ACUTE  TOXICITY  OF  BRESTAN  AND 
FENTIN  ACETATE  ON  SOME  FRESHWATER 
ORGANISMS, 

For  primary  bibliographic  entry  see  Field  5C. 
W87-08876 


ORGANOCHLORINE  PESTICIDE  RESIDUES 
IN  FISH  FROM  THE  SHATT  AL-ARAB  RIVER 
IRAQ, 

The  University,  Basrah  (Iraq).  Dept.  of  Environ- 
mental Marine  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B 
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RESEARCH  IN  ENVIRONMENTAL  POLLU- 
TION: II.  DETERMINATION  OF  POLYCHLO- 
RINATED  NTTROBENZENES  (PCNB'S)  IN 
MAIN  RIVER  FISH, 

Hessische      landwirtschaftliche      Versuchsanstalt, 

Darmstadt  (Germany,  F.  R.). 

For  primary  bibliographic  entry  see  Field  5 A. 

W87-08895 


RESIDUES  OF  ORGANOCHLORINE  PESTI- 
CIDES IN  ENVIRONMENTAL  SAMPLES 
FROM  THE  SHATT-AL-ARAB  RIVER,  IRAQ, 

Basrah  Univ.  (Iraq).  Marine  Science  Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-08910 


ASBESTOS  FIBRES  INTRODUCE  TRACE 
METALS  INTO  STREAMWATER  AND  SEDI- 
MENTS, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Soil 

Science. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08912 


TRANSPORT  OF  SOLIDS  IN  STREAMFLOW 
FROM  COASTAL  PLAIN  WATERSHEDS, 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-08924 


FLOOD  DAMAGE  MODEL  FOR  FLOOD 
PLAIN  STUDIES, 

Moncton  Univ.  (New  Brunswick).  School  of  Engi- 
neering. 

N.  El-Jabi,  and  J.  Rousselle. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No 
2,  p  179-187,  April  1987.  8  fig,  12  ref. 

Descriptors:  'Flood  plain  management,  'Flood 
damage,  Model  studies,  Hydrology,  Hydrodyna- 
mics, Economic  aspects,  Quebec,  Calibrations. 

Hydrologic  and  economic  information  must  be  in- 
tegrated in  flood  plain  management.  This  study 
describes  an  integrated  approach  which  includes 
consideration  of  the  hydrologic,  hydrodynamic, 
physical,  and  economic  components  of  the  total 
system.  On  the  basis  of  these  components,  a  theo- 
retical model  is  proposed  which  provides  a  rational 
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Group  2E — Streamflow  and  Runoff 

procedure  for  estimating  flood  damages  from  pro- 
jections of  economic  development  within  an  area. 
The  utility  of  the  model  is  demonstrated  by  apply- 
ing it  to  a  flood-prone  region  in  Southern  Quebec, 
Canada.  (Author's  abstract) 
W87-08965 


LOW  DISCHARGE  PERIODS  OF  RIVERS  IN 
THE  UPPER  VISTULA  RIVER  BASIN, 
POLAND, 

For  primary  bibliographic  entry  see  Field  7B. 
W87-08970 


ESTIMATING  BASEFLOW  VOLUME  AND  ITS 
UNCERTAINTY, 

Wisconsin  Univ.-Madison.  Dept.  of  Civil  and  En- 
vironmental Engineering. 
K:  W.  Potter,  and  J.  M.  Rice. 
Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
2,  p  233-238,  April    1987.   2  fig,   2  tab,    12  ref. 

Descriptors:  'Data  collections,  *Data  interpreta- 
tion, *Base  flow,  *Streamflow,  'Discharge  meas- 
urement, *Low  flow,  'Recession  curve,  'Mathe- 
matical equations,  Estimating,  Probabilistic  proc- 
ess, Distribution,  Volume,  Lakes,  Hydrologic 
budget. 

By  using  the  exponential  baseflow  recession  equa- 
tion it  is  possible  to  estimate  from  a  single  dis- 
charge measurement  the  total  volume  of  stream 
discharge  during  a  baseflow  period.  If  the  dis- 
charge measurement  is  properly  centered  in  the 
baseflow  period  the  resulting  estimate  will  be  fairly 
precise,  even  if  the  baseflow  recession  coefficient  is 
not  known.  Furthermore,  based  on  an  assumed 
probability  distribution  of  the  baseflow  coefficient 
it  is  possible  to  estimate  the  uncertainty  of  the 
baseflow  volume  estimate.  Estimates  of  baseflow 
volume  and  their  uncertainty  are  potentially  useful 
for  estimating  water  budgets  of  lakes.  (Author's 
abstract) 
W87-08971 


STEADY-STATE  ANALYSIS  OF  INFILTRA- 
TION AND  OVERLAND  FLOW  FOR  SPATIAL- 
LY-VARIED HILLSLOPES, 

Utah  State  Univ.,  Logan.  Dept.  of  Forest  Re- 
sources. 

R.  H.  Hawkins,  and  T.  W.  Cundy. 
Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
2,  p  251-256,  April    1987.   3  fig,   2  tab,   20  ref. 

Descriptors:  'Rainfall-runoff  relationships, 
•Runoff,  'Overland  flow,  'Slopes,  'Infiltration, 
'Rainfall,  'Mathematical  equations,  Model  studies, 
Spatial  variation,  Probabilistic  process. 

An  envelope  of  steady-state  surface  runoff  re- 
sponse for  a  hillslope  is  established  in  terms  of  the 
probability  distribution  and  spatial  arrangement  of 
individual  point  infiltration  capacities  and  the  rain- 
fall intensity.  Minimum  overland  flow  is  shown  to 
occur  when  point  infiltration  capacities  are  or- 
dered with  the  highest  at  the  slope  bottom,  while 
maximum  overland  flow  occurs  when  the  highest 
point  capacities  are  at  the  top  of  the  slope.  Equa- 
tions for  envelope  curves  are  developed  for  both 
continuous  distributions  and  discretely  sampled 
data;  examples  for  each  case  are  given.  Use  of  the 
analysis  as  a  rainfall-runoff  model  is  also  discussed. 
(Author's  abstract) 
W87-08974 


USE  OF  TOPOLOGICAL  INFORMATION  IN 
HYDROGRAPH  ESTIMATION, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

M.  R.  Karlinger,  D.  P.  Guertin,  and  B.  M. 

Troutman. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 

2,   p  271-279,   April    1987.    11    fig,   2   tab,   9   ref. 

Descriptors:  'Topography,  'Discharge  hydro- 
graphs,  'Channel  flow,  'Basins,  'Semiarid  regions, 
Wyoming,  Drainage,  Rainfall,  Volume,  Velocity, 
Calibrations. 

Discharge  hydrographs  computed  from  the  theory 
of  linear  flow  through  topologically  random  chan- 


nel networks  are  compared  to  actual  discharge 
hydrographs  for  basins  in  semiarid  regions  of  cen- 
tral Wyoming.  The  basins  drained  by  the  channel 
networks  range  in  size  from  0.69  to  10.8  square 
miles.  Topological  information  consisting  of 
stream-network  magnitude  and  link-length  distri- 
bution parameters  are  used  in  calibrating  celerity 
values  that  ensure  that  the  peak  discharge  and 
excess  rainfall  volume  of  the  resulting  computed 
hydrographs  match  the  peak  discharge  and  excess- 
rainfall  volume  of  the  actual  hydrographs.  Results 
indicate  that,  for  a  given  peak  discharge  and 
excess-rainfall  volume  in  a  basin,  the  sensitivity  of 
the  calibrated  celerity  values  to  excess-rainfall  du- 
ration is  small  if  the  ratio  of  excess-rainfall  volume 
to  peak  discharge  is  at  least  1.75  times  the  excess- 
rainfall  durations.  (Author's  abstract) 
W87-08976 


COMPUTATION  OF  UNSTEADY  FLOWS  IN 
THE  ALABAMA  RIVER, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

H.  H.  Jeffcoat,  and  M.  E.  Jennings. 
Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
2,  p  313-315,  April  1987.  4  fig,  2  ref. 

Descriptors:  'BRANCH,  'Flow  models,  'Model 
studies,  'Unsteady  flow,  'Alabama  River,  'Lim- 
nology, Calibrations,  Rivers,  Flow,  Discharge. 

An  application  is  described  of  the  branch-network 
flow  model,  BRANCH,  to  the  upper  Alabama 
River  system  in  central  Alabama.  The  model  is 
used  to  simulate  one-dimensional  unsteady  flows 
and  water  surface  elevation  in  approximately  60 
river  miles  of  the  Alabama  River  system.  Prelimi- 
nary calibration  was  made  using  72  hours  of  ob- 
served data.  Simulated  discharges  are  about  10 
percent  lower  than  observed  discharges  at  higher 
discharge  rates  and  computed  flows  lag  observed 
flows  by  about  30  minutes.  (Author's  abstract) 
W87-08980 


EVALUATION  OF  NATURAL  TRACERS  IN 
ACIDIC  AND  METAL-RICH  STREAM, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-09021 


REGULATION  OF  RIVERINE  FISH  COM1V 
NITIES  BY  A  CONTINUUM  OF  ABIOT 
BIOTIC  FACTORS, 

Lodz  Univ.  (Poland).  Inst,  of  Environmental  B 

°gy- 

For  primary  bibliographic  entry  see  Field  2H. 

W87-09037 


INTRODUCTION  TO   URBAN   HYDROLO 
AND  STORMWATER  MANAGMENT, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Ei 

neering. 

For  primary  bibliographic  entry  see  Field  4C 

W87-09097 


DESK-TOP  METHODS  FOR  URBAN  STOF 
WATER  CALCULATION, 

Pennsylvania  State  Univ.,  University  Park.  D 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-09100 


URBAN  RUNOFF  PROCESSES, 

Camp,  Dresser  and  McK.ee,  Inc.,  Annandale, 
For  primary  bibliographic  entry  see  Field  2A 
W87-09101 


DATA   COLLECTION    AND    INSTRUMEN 
TION, 

Geological    Survey,    NSTL    Station,    MS.    < 

Coast  Hydroscience  Center. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-09103 


EFFECT  OF  TILLAGE  SYSTEM  ON  RUNOFF 
LOSSES  OF  SURFACE-APPLIED  PESTICIDES, 

Wisconsin  Univ.-Madison.  Dept.  of  Soil  Science. 
T.  J.  Sauer,  and  T.  C.  Daniel. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  51,  No.  2,  p  410-415,  March-April  1987.  8  tab, 
28  ref. 

Descriptors:  'Path  of  pollutants,  'Simulated  rain- 
fall, 'Tillage  effects,  'Corn,  'Surface  runoff,  'Pes- 
ticides, Infiltrometers,  Erosion,  Runoff. 

Four  tillage  systems  (conventional,  chisel,  ridge- 
plant,  and  no-till)  in  continuous  corn  (Zea  mays  L.) 
were  compared  with  respect  ot  surface  runoff 
losses  of  atrazine  (2-chloro-4-ethyl-amino-6-isopro- 
pylamino-s-triazine),  alachlor  (2-chloro-2,'6'- 
diethylN(methoxymethyl)  acetanilide)  and  chlor- 
pyrifos  (0,0-diethyl-0-(3,5,6-trichloro-2-pyridyl) 
phosphorothioate).  A  modified  Purdue  sprinkling 
infiltrometer  was  used  to  apply  simulated  rainfalls 
of  136  and  73  mm  during  the  1983  and  1984 
growing  seasons  to  1.35-sq  m  test  areas  on  a  Gris- 
wold  silt  loam  (Typic  Argiudoll).  Conservation 
tillage  (CT)  systems  (chisel,  ridge-plant,  and  no- 
till)  reduced  both  runoff  and  soil  loss;  however, 
pesticide  concentrations  in  runoff  water  and  sedi- 
ment for  these  systems  were  at  times  greater  than 
for  the  conventional  (moldboard  plow)  system. 
Reduced  runoff  volumes  and  erosion  with  CT 
systems  offset  higher  pesticide  concentrations  re- 
sulting in  few  significant  tillage  treatment  differ- 
ences with  respect  to  total  pesticide  loss.  Maximum 
loss  of  active  ingredient  averaged  over  all  tillage 
systems  was  5.8,  4.0,  and  0.2%  for  atrazine,  alach- 
lor, and  chlorpyrifos,  respectively,  when  high-in- 
tensity simulated  rainfall  was  applied  within  7  d  of 
pesticide  application.  (Author's  abstract) 
W87-09001 


SEMIPORTABLE  MULTISLOT  DIVISOR  FOR 
EROSION   AND  RUNOFF  MEASUREMENTS, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Soil  Science. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-09010 


OVERVIEW      OF     URBAN     STORMWA: 
MODELS, 

Camp,  Dresser  and  McKee,  Inc.,  Annandale, 
For  primary  bibliographic  entry  see  Field  4C. 
W87-09104 


EXAMPLE  MODEL  APPLICATIONS, 

Environmental   Protection   Agency,   Washing 

DC. 

For  primary  bibliographic  entry  see  Field  4C 

W87-09105 


APPLIED  STREAM  SANITATION, 

For  primary  bibliographic  entry  see  Field  2H. 
W87-09189 


HYDROGEOLOGICAL  ASPECTS  OF  A< 
CULTURAL  DRAINAGE  IN  IRELAND, 

Minerex  Ltd.,  Dun  Laoghaire  (Ireland). 
D.  J.  Burdon. 

Environmental  Geology  and  Water  Scie 
EGWSEI,  Vol.  9,  No.  1,  p  41-65,  1986.  6  fig,  ( 
76  ref. 

Descriptors:  'Geohydrology,  'Agricultural  ru 
•Agricultural  watersheds,  'Drainage,  'Ire 
•Legal  aspects,  'Bogs,  Groundwater  hydro! 
Runoff,  Agriculture,  Geology,  Watersheds, 
pography,  Chemistry,  Infiltration,  Aqu 
Marshes,  Administrative  agencies. 

Hydrogeological  principles  and  approaches  ar 
plied  to  the  problems  of  agricultural  drainaj 
Ireland.  The  legal  position  and  a  short  histoi 
drainage  in  Ireland  are  given,  as  well  as  a  list  c 
many  state  bodies  involved  in  arterial  and  agi 
tural  drainage.  The  evolution  of  the  present 
environment  is  outlined  from  the  end  of  the  la 
age  to  the  present  day,  with  emphasis  or 
formation  of  lands  in  need  of  drainage.  The 
in  which  areas  now  requiring  agricultural  drai 
have  been  formed  are  described.  Areas  of  lo 
nil  infiltration  are  described,  and  areas  affhctf 
high,  but  often  diffuse,  groundwater  discharg 
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toted.  The  effect  of  bog  growth,  both  raised  bogs 
nd  blanket  bog,  are  outlined.  Some  of  the  harmful 
ffects  of  drainage  are  outlined,  including  reduc- 
iod  of  grazing  during  rare  droughts  and  pollution 
rom  bog  drainage.  Drainage  does  not  deplete  the 
roundwater  resources  of  Ireland,  which  are  abun- 
ant  and  little  used.  General  conclusions  are  pre- 
tnted  along  with  a  list  of  13  unusual  ideas  which 
rise  from  the  application  of  hydrogeological  prin- 
iples  and  approaches  to  problems  of  agricultural 
rainage  in  Ireland.  (Author's  abstract) 
W-09203 


[EAVY  METALS  DISTRIBUTION  IN  THE 
FDIMENTS  OF  GANGES  AND  BRAHMAPU- 
RA  RTVERS, 

iwaharlal    Nehru    Univ.,    New    Delhi    (India). 

chool  of  Environmental  Sciences. 

or  primary  bibliographic  entry  see  Field  5B. 

.'87-09204 


IAN-INDUCED  GRADIENT  ADJUSTMENT 
F  THE  SOUTH  FORK  FORKED  DEER 
IYER,  WEST  TENNESSEE, 

eological  Survey,  Nashville,  TN.  Water  Re- 
>urces  Div. 

or  primary  bibliographic  entry  see  Field  6G. 
87-09206 


accuracy  of  these  predictions  especially  in  the 
upper  bounds.  It  is  shown  that  extrapolation  is 
unproved  and  imprudent,  and  it  is  recommended 
that  more  study  is  required  for  assigning  design 
probability  of  discharges.  (Ram-PTT) 
W87-09362 


PRING  .AND  SUMMER  MOVEMENTS  OF  SU- 
ADITT  STRIPED  BASS,  MORONE  SAXATI- 
IS,  IN  THE  CONNECTICUT  RIVER, 

assachusetts  Cooperative  Fishery  Research  Unit. 

niv    of  Massachusetts,   Holdsworth   Hall,   Am- 

:rst.  MA  01003. 

jr  primary  bibliographic  entry  see  Field  2H. 

81-09253 


ODELLING  OF  BOD-DO  DYNAMICS  IN  AN 
X-COVERED  RIVER  IN  NORTHERN 
IPSA, 

search  Inst,  of  Environmental  Science,  Peking 

armal  Univ.,  Peking,  China. 

>r  primary  bibliographic  entry  see  Field  5B. 

87-09262 


VTJROLOGICAL  AND  CHEMICAL  FACTORS 
STROLLING  THE  CONCENTRATIONS  OF 
i,  CU,  ZN  AND  AS  IN  A  RIVER  SYSTEM 
)NTAMTNATED  BY  ACID  MINE  DRAIN- 
'S- 

'plied   Geochemistry   Research    Group,    Royal 
hool  of  Mines,  Imperial  Coll.,   London  SW7. 
ir  primary  bibliographic  entry  see  Field  5B. 
87-09277 


iSIC  HYDRAULICS, 

>yal  Military  Coll.  of  Science,  Shrivenham  (Eng- 

id).  Dept.  of  Civil  Engineering. 

r  primary  bibliographic  entry  see  Field  8B 

87-09304 


ECHANICS  OF  SEDIMENT  TRANSPORTA- 
ON  AND  ALLUVIAL  STREAM  PROBLEMS, 

uversity  of  Roorkee  (India). 

r  primary  bibliographic  entry  see  Field  2J. 

87-09337 


TERMINATION    OF   MAXIMUM    DESIGN 

-^CHARGES, 

V.  Zalesskii,  L.  F.  Sotnikova,  E.  F 

ekalovskii,  and  O.  V.  Pollskii. 

drotechnical  Construction  HYCOAR,  Vol   20 

>  7   p  430435,  July  1986.  1  fig,   1  tab,  18  ref! 

instated  from  Gidrotekhnicheskoe  Stroitel'stvo, 

>•  ',  p  36-40,  July  1986. 

scnptors:  •Streamflow  forecasting,  'Mathemat- 
I  studies,  Discharge  capacity,  Probabilistic  proc- 
.  Prediction,  Design  discharge. 

my  hydrologists  estimate  the  maximum  design 
-narge  with  the  use  of  probability  distribution 
?.**  ™unded  above,  i.  e.,  requiring  calculation 
«ie  ultimate  discharge.  This  paper  reviews  the 


LABORATORY  AND  INSTREAM  NITRIFICA- 
TION RATES  FOR  SELECTED  STREAMS, 

Environmental  Protection  Agency,  Athens,  GA. 
For  primary  bibliographic  entry  see  Field  2H 
W87-09378 


TURBULENCE  STATISTICS  IN  FULLY  DE- 
VELOPED CHANNEL  FLOW  AT  LOW  REYN- 
OLDS NUMBER, 

NASA  Ames  Research  Center,  Moffett  Field,  CA 

94035,  USA. 

For  primary  bibliographic  entry  see  Field  8B. 

W87-09383 


OVERTOPPING    RISK    FOR    AN    EXISTING 
DAM, 

Illinois  Univ.  at  Urbana-Champaign. 

For  primary  bibliographic  entry  see  Field  8A. 

W87-09461 


WINTER  FLOW,  ICE,  AND  WEATHER  CONDI- 
TIONS OF  THE  UPPER  ST.  LAWRENCE 
RIVER,  1971-81;  VOLUME  I:  ICE  COVER 
CHARTS  (PART  A), 

Clarkson  Coll.  of  Technology,  Potsdam,  NY. 
H.  T.  Shen,  G.  C.  Pasquarell,  and  R.  W.  Ruggles. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83- 166256, 
A 12  in  paper  copy,  A01  in  microfiche.  Report  No 
82-1,  June  1982.  248  p,  243  charts.  Contract  No 
NA80RAC0O147. 

Descriptors:  *Rivers,  *Ice  cover,  St.  Lawrence 
River. 

Ice  cover  charts  are  presented  for  the  St.  Law- 
rence River  for  ten  winters  between  December  1, 
1971  and  April  30,  1981.  These  charts  were  pre- 
pared from  ice  cover  mosaics  made  from  aerial 
photographs.  The  following  types  of  ice  or  water 
were  symbolized:  open  water,  open  water  or  po- 
lynaya,  solid  ice  cover,  solid  ice  cover  with  some 
open-water  areas,  consolidating/melting  ice  cover, 
consolidating/melting  ice  cover  with  some  open- 
water  areas,  and  ice  floes  or  frazil  slush  and  pans. 
The  number  of  dates  charted  for  each  winter  are 
on  the  order  of  10  to  20.  (Cassar-PTT) 
W87-09475 


DEVELOPMENTS  IN  LARM2:  A  LONGITUDI- 
NAL-VERTICAL, TIME- VARYING  HYDRODY- 
NAMIC  RESERVOIR  MODEL, 

Edinger  (J.E.)  Associates,  Inc.,  Wayne,  PA. 
For  primary  bibliographic  entry  see  Field  8B. 
W87-09489 
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ESTIMATION  OF  GROUNDWATER  RE- 
CHARGE IN  SANDY  TILL  WITH  TWO  DIF- 
FERENT METHODS  USING  GROUNDWATER 
LEVEL  FLUCTUATIONS, 

P.-O.  Johansson. 

Journal  of  Hydrology  JHYDA7,  Vol.  90,  No.  3/4, 

p  183-198,  April  1987.  12  fig,  3  tab,  34  ref. 

Descriptors:  'Recharge,  'Groundwater  recharge, 
*Water  level  fluctuations,  'Moraine,  "Sweden, 
'Model  studies,  'Soil  water,  'Water  yield,  Precipi- 
tation, Snow,  Interception,  Evapotranspiration, 
Simulation. 

Two  methods  for  estimation  of  groundwater  re- 
charge, both  based  on  groundwater  level  fluctua- 
tions, were  applied  in  a  moraine  area  in  southeast- 
ern Sweden.  The  first  method  utilized  a  one-di- 
mensional soil  water  model  which  was  tested 
against  observed  groundwater  levels.  The  bounda- 
ry conditions  were  defined  by  using  standard  mete- 
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orological  data  and  submodels  for  precipitation, 
snow  dynamics,  interception,  evapotranspiration 
and  horizontal  groundwater  outflow.  The  second 
method  directly  transformed  groundwater  level 
fluctuations  to  equivalent  amounts  of  water  from  a 
constructed  recession  curve  and  the  specific  yield 
concept.  Conceptually  the  two  methods  could  be 
characterized  as  inflow  and  response  methods  re- 
spectively. A  good  fit  between  observed  and  simu- 
lated groundwater  levels  was  obtained  by  the  soil 
water  modelling.  The  results  were,  however, 
shown  to  be  rather  insensitive  to  displacement  in 
the  water  balance  between  evapotranspiration  and 
groundwater  outflow,  giving  a  good  fit  for  a  simu- 
lated net  groundwater  recharge  ranging  between 
134  and  197  mm.  The  results  from  the  attempts  to 
use  groundwater  level  fluctuations  directly  were 
discouraging.  Compared  to  the  soil  water  simula- 
tions the  results  were  unstable  and  quite  different 
for  different  years.  It  was  impossible  to  use  a 
constant  specific  yield  or  even  different  specific 
yields  depending  on  depth.  The  conclusion  was 
that  the  possibilities  to  use  groundwater  level  data 
for  quantitative  water  balance  studies  are  limited 
under  the  studied  climatical  and  hydrogeological 
conditions.  The  modelling  effort  clearly  demon- 
strated the  need  for  a  better  quantitative  knowl- 
edge on  soil  properties  if  water  balance  informa- 
tion is  to  be  deduced.  The  soil  water  model 
though,  could  be  a  valuable  tool  studying  vari- 
ations within  and  between  different  years  as  well  as 
processes  and  single  events.  (Author's  abstract) 
W87-08615 


DETERMINATION  OF  HYDRAULIC  CON- 
DUCTIVITY FROM  AUGER  HOLES  AND  PITS 
-  AN  APPROXIMATION, 

D.  O.  Lomen,  A.  W.  Warrick,  and  R.  Zhang. 
Journal  of  Hydrology  JHYDA7,  Vol.  90,  No  3/4 
p  219-229,  April  1987.  3  fig,  1  tab,  9  ref,  append. 

Descriptors:  'Hydraulic  conductivity,  'Saturated 
flow,  'Groundwater  movement,  'Test  holes, 
'Auger  holes,  'Steady  state,  Pits,  Numerical  analy- 
sis, Saturation,  Permeability  coefficient. 

A  steady-state  solution  is  developed  which  relates 
saturated  hydraulic  conductivity  to  rate  of  rise  in 
auger  holes  and  pits  of  arbitrary  geometries.  The 
analysis  assumes  axial  symmetric  cavities  and 
steady-state  conditions  and  uses  the  solution  for  a 
disc  source  in  infinite  space  together  with  the 
method  of  images.  Numerical  results  and  a  table 
are  presented  for  'arc'  and  'trapezoidal'  shaped 
pits.  (Auihor's  abstract) 
W87-08617 


UNSTEADY  FLOW  TO  WELLS  IN  LAYERED 
AND  FISSURED  AQUIFER  SYSTEMS, 

Free   Univ.,    Amsterdam   (Netherlands).    Inst,    of 

Earth  Sciences. 

C.  J.  Hemker,  and  C.  Maas. 

Journal  of  Hydrology  JHYDA7,  Vol.  90,  No.  3/4, 

p  231-249,  April  1987.  5  fig,  3  tab,  25  ref,  2  append. 

Descriptors:  'Model  studies,  'Unsteady  flow, 
'Wells,  'Fissured  aquifers,  'Drawdown,  'Data  in- 
terpretation, 'Groundwater  movement,  Algo- 
rithms, Least  squares  method,  Flow,  Aquifers. 

A  solution  has  been  developed  for  the  calculation 
of  drawdowns  in  leaky  and  confined  multi-aquifer 
systems,  pumped  by  a  well  of  constant  discharge 
penetrating  one  or  more  of  the  aquifers.  In  contrast 
to  earlier  solutions  the  effects  of  elastic  storage  in 
separating  and  bounding  aquitards  have  now  com- 
pletely been  accounted  for.  The  computing  tech- 
nique is  based  on  the  numerical  inversion  of  the 
Laplace  transform.  Two  different  methods  are 
used  and  results  are  compared  with  an  analytical 
solution.  Both  Stehfest's  algorithm  and  Schapery's 
least  squares  method  yield  accurate  results  in  a 
fraction  of  the  computation  time  required  for  the 
analytical  evaluation.  Selected  sets  of  time-draw- 
down and  distance-drawdown  curves  are  plotted 
to  illustrate  multiple-aquifer  well  flow  and  to  com- 
pare new  solutions  with  results  which  were  previ- 
ously published.  The  analogy  with  flow  is  uncon- 
fined  and  fissured  aquifers  is  demonstrated  by  mul- 
tilayer models,  representing  multiple-porosity  for- 
mations with  linear  and  diffusive  crossflow.  (Au- 
thor's abstract) 
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Group  2F — Groundwater 

W87-08618 

FINITE  ELEMENT  ANALYSIS  OF  WATER 
FLOW  IN  VARIABLY  SATURATED  SOIL, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agronomy. 

For  primary  bibliographic  entry  see  Held  .iu. 
W87-08620 

INTRODUCTION  TO  GROUNDWATER  MOD- 
ELING: FINITE  DIFFERENCE  AND  FINITE 
ELEMENT  METHODS, 

Wisconsin  Univ. -Madison. 

H.  F.  Wang,  and  M.  P.  Anderson. 

W.  H.  Freeman  and  Co.,  San  Francisco,  CA.  1982. 

237  p. 

Descriptors:  *Groundwater  movement,  *Model 
studies,  *Finite  element  method,  Computer  pro- 
grams, Flow  profiles,  Flow  rates,  Computers,  Path 
of  pollutants. 

A  fundamental  and  practical  introduction  to 
groundwater  modeling  by  finite  difference  and 
Finite  element  techniques  has  the  aim  of  conveying 
a  full  understanding  of  the  steps  leading  to  the 
short  sample  computer  programs  that  are  included. 
The  programs  can  be  run  on  any  computer  with  a 
FORTRAN  compiler.  In  Chapter  1,  some  funda- 
mental principles  of  groundwater  flow  are  re- 
viewed. In  Chapters  2  and  3,  an  introduction  to  the 
finite  difference  method  as  applied  to  steady-state 
problems  is  presented.  The  method  is  to  present 
selected  applications  for  which  numerical  solutions 
are  compared  with  analytical  solutions.  This 
method  is  used  to  verify  the  accuracy  of  the  nu- 
merical solution.  In  Chapters  4  and  5,  the  method 
of  finite  differences  is  applied  to  transient  flow 
problems.  Governing  equations  used  in  Chapters  1 
through  5  are  derived  as  needed.  Chapters  6  and  7 
contain  an  introduction  to  the  method  of  finite 
elements  as  applied  to  steady-state  and  transient 
flow  problems,  respectively.  Finally,  Chapter  8 
contains  a  discussion  of  contaminant  transport.  The 
advection-dispersion  equation  is  derived,  which 
governs  the  movement  of  contaminants  through  a 
groundwater  system;  the  finite  element  method  is 
used  to  solve  a  sample  problem.  (Lantz-PTT) 
W87-08684 

GROUNDWATER  ENGINEERING, 

A.-A.  I.  Kashef. 

McGraw-Hill  Book  Co.,  New  York,  NY.  1986.  512 

P- 

Descriptors:  "Groundwater,  'Geohydrology, 
•Groundwater  movement,  Flow  systems,  Aquifers, 
Wells,  Saline  water  intrusion,  Groundwater  avail- 
ability, Groundwater  management,  Seepage,  Math- 
ematical studies,  Subsidence. 

This  book  discusses  the  field  of  groundwater  engi- 
neering with  a  minimal  amount  of  mathematics  in  a 
simple  and  clear  manner,  emphasizing  the  tech- 
niques of  quantitative  evaluations  of  groundwater 
flow,  seepage  through  and  around  dams,  water 
wells,  saltwater  intrusion,  and  groundwater  man- 
agement. The  book  is  divided  into  nine  chapters. 
The  first  two  chapters  are  devoted  to  a  review  of 
the  basic  fundamentals  of  groundwater  occurrence 
and  the  properties  of  flow  media.  A  discussion  of 
groundwater  quality  is  also  included  in  these  chap- 
ters.   Chapter    3    explains    the    fundamentals    of 
groundwater  flow.   The  history   of  groundwater 
engineering  is  discussed  in  Chapter  4.  Recent  ad- 
vances in  groundwater  engineering  and  a  listing  of 
sources  of  pertinent  data  and  literature  references 
are  also  included  in  Chapter  4.  Two-dimensional 
flow  systems  are  explained   in  Chapter  5,   with 
emphasis  on  flow  nets,  seepage  through  earth  dams 
(including  new,  simple  approaches),  and  hydraulic 
design  of  solid  dams  or  weirs.  Chapter  6  discusses 
the  various  means  of  determining  the  hydrologic 
parameters  of  aquifers  (other  than  by  well  pump- 
ing, which  is  presented  in  detail  in  Chapter  8).  The 
environmental  effects  on  these  parameters  as  well 
as  their  inclusion  in  the  hydrodynamic  equations 
are  also  explained  in  Chapter  6.  The  main  elements 
of  groundwater  management  are  briefly  discussed 
in  Chapter  7,  supplemented  by  a  relatively  long  list 


of  references.  Water-well  hydraulics  is  discussed  in 
detail  in  Chapter  8.  The  available  techniques  used 
in  water  wells  are  explained,  and  new  techniques 
are  introduced  for  overpumped  artesian  wells  and 
gravity  wells.  Chapter  8  also  includes  a  special 
section  on  land  subsidence  due  to  well  pumping. 
Chapter  9  is  devoted  to  an  analysis  of  saltwater 
intrusion.  (Lantz-PTT) 
W87-08687 


GEOCHEMISTRY,  SOILS  AND  CARDIOVAS- 
CULAR DISEASES, 

World    Health    Organization,    Geneva    (Switzer- 
land). Div.  of  Noncommunicable  Diseases. 
R.  Masironi.  „  _, 

Experientia  EXPEAM,  Vol.  43,  No.  1,  p  68-74, 
January  1987.  6  fig,  4  tab,  25  ref. 

Descriptors:  *Geochemistry,  *Drinking  water, 
•Mineralization,  *Water  quality  effect,  •Cardiovas- 
cular diseases,  *Trace  elements,  *  Hardness,  'Sele- 
nium, Groundwater. 

The  hypothesis  is  presented  that  deficiencies  or 
excesses  in  the  content  or  availability  of  trace 
elements  in  rocks  and  soils,  or  in  water  flowing 
through  them,  may  be  a  possible  cause  of  certain 
chronic  diseases  including  cardiovascular  ones. 
The  geographic  distribution  of  cardiovascular  dis- 
eases is  often  associated  with  geochemical  differ- 
ences. This  trend  is  particularly  evident  in  the 
United  States  and  in  Europe,  with  higher  rates  for 
cardiovascular  mortality  in  areas  underlain  by  soils 
that  are  poor  in  most  essential  trace  elements. 
Configuration  of  this  trend  is  found  in  connection 
with  the  degree  of  mineralization  of  local  water 
supplies.  Areas  that  are  served  by  soft  waters  usu- 
ally show  higher  rates  of  cardiovascular  mortality 
and  other  forms  of  cardiovascular  pathology,  com- 
pared with  the  areas  that  are  served  by  hard 
waters.  Such  a  negative  association  between  water 
hardness  and  cardiovascular  pathology  is  evident 
in  many  countries,  both  industrialized  and  develop- 
ing ones.  (Author's  abstract) 
W87-08692 


GROUNDWATER  RECHARGE  AND  DIS- 
CHARGE RESPONSE  TO  RAINFALL  ON  A 
HILLSLOPE, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Forest 

Research. 

T.  Talsma,  and  E.  A.  Gardner. 

Australian  Journal  of  Soil  Research  ASORAB, 

Vol.  24,  No.  3,  p  343-356,  1986.  9  fig,  3  tab,  16  ref. 

Descriptors:  'Rainfall-runoff  relationships,  'Infil- 
tration, *Runoff,  'Groundwater  recharge,  •Catch- 
ment areas,  *Water  table,  'Rainfall,  Forests, 
Slopes,  Hydraulic  conductivity,  Soil  water. 

Groundwater  recharge  was  investigated  within  a 
representative  hillslope  segment  of  a  small  forested 
catchment,  where  the  depth  to  the  water  table 
increased  when  progressing  upslope  from  a  free 
water  outlet.  Catchment  soils  varied  with  progres- 
sion  upslope  from   grey   through   yellow   to  red 
earths,  which  were  underlain  by  low  hydraulic 
conductivity  B  horizons  and  permeable  substrata. 
The  catchment  was  equipped  for  measuring  stream 
discharge,  rainfall  characteristics,  water  table  posi- 
tion, soil  water  content  and  soil  hydraulic  proper- 
ties. Measurements  commenced  when  soil  water 
was  severely  depleted  by  drought,  and  were  con- 
tinued  to   monitor   infiltration   and   redistribution 
with  depth  after  more  than  1000  mm  of  rainfall. 
Water  movement  occurred  under  approximately 
unit  hydraulic  gradients  to  the  layer  of  restricted 
hydraulic  conductivity;  with  movement  through 
this  layer  proceeding  under  gradients  considerably 
in  excess  of  unity.  Between  rainfall  events  water 
movement  in  the  soil  profiles  with  deep  water 
tables  occurred  by  redistribution,  with  the  capil- 
lary flux  exceeding  the  gravitational  flux.  Where 
water  tables  were  shallow  (<   4  m),  profile  re- 
charge occurred  within  7  weeks,  after  which  sus- 
tained recharge  to  the  groundwater  body  occurred 
at  rates  of  the  order  of  3  mm/day.  Where  water 
tables  were  deep  (>  7  m)  it  took  many  months  for 
the  soil  water  deficit  to  be  replenished  by  rainfall. 
Recharge  to  groundwater  in  this  case  commenced 


with  a  flux  of  about  0.5  mm/day  and  decreased 
an  estimated  value  of  0.3  mm/day  some  5  mon 
later.  Following  winter  rain  more  than  30%  of 
annual  groundwater  discharge  from  the  catchm 
originated  from  a  relatively  small  but  expand 
area  near  the  free  water  outlet.  (Author's  abstri 
W87-08706 


REVERSE     PATHLINE    CALCULATION 
TIME-RELATED  CAPTURE  ZONES  IN  N( 
UNIFORM  FLOW, 

Illinois  State  Water  Survey,  Champaign.  Groi 

Water  Section. 

J.  M.  Shafer. 

Ground  Water  GRWAAP,  Vol.  25,  No.  3,  p ! 

289,  May-June  1987.  9  fig,  1 1  ref. 

Descriptors:  'Unsteady  flow,  'Capture  zone,  • 
merical  analysis,  'Wells,  'Groundwater  m< 
ment,  'Flow,  Aquifers,  Anisotropy. 

A  simple  to  understand  and  easy  to  implen 
numerical  technique,  based  on  reverse  calcula 
of  groundwater  flow  paths,  is  applied  to  deli 
tion  of  time-related  capture  zones  around  Wi 
supply  wells.  The  areal  extent  of  a  t-year  cap 
zone  in  a  two-dimensional  regional  flow  doma 
approximated  by  a  large  set  of  reverse  pathline 
with  t-year  travel  times.  The  numerical  approa 
suitable  for  calculation  of  time-related  car. 
zones  in  steady,  nonuniform  flow  with  inhomo 
eous,  anisotropic  aquifer  conditions.  The  exai 
applications  show  the  sensitivity  of  this  techi 
to  the  influence  of  multiple  wells  in  a  block  i 
mogeneous  flow  regime.  (Author's  abstract) 
W87-08753 


DIFFUSrVTTY  OF  A  GLACIAL-OUTWASH 
UIFER  BY  THE  FLOODWAVE-RESPO 
TECHNIQUE, 

Geological  Survey,  Albany,  NY.  Water  Resoi 

Div. 

R.  J.  Reynolds. 

Ground  Water  GRWAAP,  Vol.  25,  No.  3,  p 

299,  May-June  1987.  5  fig,  2  tab,  12  ref. 

Descriptors.  'Surface-ground  water  rela 
'Groundwater  movement,  'Aquifer  diffus 
•Floodwave  response,  'Water  level  fluctua 
'Model  studies,  Aquifers,  Streams,  Water  stc 

Aquifer  diffusivity  (transmissivity  divided  by 

age  coefficient)  was  calculated  for  three  site 

glacial-outwash  valley  aquifer  near  Cortland, 

York   from   water-level   fluctuations   induce 

rises  in  stream  stage.  The  observed  response 

were  analyzed  through  use  of  a  one-dimem 

floodwave-response  model  to  calculate  the  th< 

ical  head  response  in  the  aquifer  generated 

floodwave  in  the  stream,  and  then  matched  | 

observed  head  response.  Diffusivity  values 

puted  from  sharply  peaked  flood  rises  ranged 

6.08  to   8.68  sq  ft.  The  closest  match  be' 

observed  and  calculated  heads  was  obtained  f 

site  where  the  aquifer  is  confined  and  the  sati 

thickness  (and  thus  the  diffusivity)  remains 

stant  with  the  passage  of  a  floodwave.  Arnva 

of  the  observed  floodpeak  seems  to  be  the 

useful   criterion    for   curve   matching,   esp< 

under  unconfined  conditions,  where  a  match 

rising  limb  and  floodpeak  is  difficult  becai 

changes  in  the  saturated  thickness.  A  transitu: 

value  of  14,700  sq  ft/d   for  the  glacial-ou 

aquifer,    calculated    from    specific   capacity 

from  a  nearby  industrial  well,  combined  with 

sivity     calculated     by     the     floodwave-re! 

method,  indicates  a  storage  coefficient  betwe 

normal     ranges     for     unconfined     and    co 

aquifers.    Calculated    storage    coefficients 

0.015,  0.027,   and  0.034  at  the  three  sites 

floodwave-response  method  of  calculating  i 

diffusivity  is  relatively  inexpensive  compa 

standard  aquifer  tests  and  is  effective  in  f 

valley  fill  aquifers  that  are  hydrauhcally  con 

to  a  major  stream  or  river.  (Author's  at 

W87-08754 

MONITORING  WELL  INSTALLATION,  1 
ING,  AND  SAMPLING  TECHNIQUES  - 
1:  CONCEPTUALIZATIONS, 
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regon  Graduate  Center,  Beaverton.  Dept.  of  En- 

ronmental  Science  and  Engineering. 

cir  primary  bibliographic  entry  see  Field  7B. 


LTERNATE  PROCEDURE  FOR  ANALYZING 
QUEER  TESTS  USING  THE  THEIS  NONE- 
U1LIBRR  M  SOLUTION, 

ty  Coll..  New  York.  Dept.  of  Earth  and  Plane- 

r>  Sciences. 

>r  pnmary  bibliographic  entry  see  Field  7C. 

IW87W 


JMPARISON  OF  FIELD  AND  LABORATO- 
i  METHODS  FOR  DETERMINING  CON- 
IMINANT  FLOW'  PARAMETERS, 

>ronto  Univ.,  Scarborough  (Ontario).   Ground- 

iler  Research  Group. 

ir  primary  bibliographic  entry  see  Field  5B. 

87-08757 


IPACT  OF  THE  DUPUIT-FORCHHEIMER 
'PROXLMATION  ON  SALT-WATER  INTRU- 
DN  SIMULATION, 

insas  State  Geological  Survey,  Lawrence. 
Kemblowski. 

ound  Water  GRWAAP,  Vol.  25,  No.  3,  p  331- 
>.  May-June  1987.  9  fig,  5  ref.  BuRec  Grant  4- 
1-93O0080. 

scnptors:  'Groundwater  movement,  *Model 
dies,  'Saline-freshwater  interfaces,  'Numerical 
•Data  interpretation,  'Saline  water  intru- 
ii,  'Simulation,  'Dupuit-Forchheimer  approxi- 
tion.  Sinks.  Drains. 

mencal  analysis  based  on  the  finite-difference 
I  boundary  element  methods  is  used  to  investi- 
e  the  impact  of  the  Dupuit-Forchheimer  ap- 
iximation  on  results  of  salt-water  intrusion  simu- 
on.  It  is  found  that  for  sinks  or  sources  (drain, 
:h)  that  are  small  compared  to  the  freshwater- 
le  thickness,  the  use  of  the  Dupuit-Forchheimer 
iroximarion  may  cause  substantial  errors.  For 
h  cases,  a  correction  method  is  proposed  and 
ified.  (Author's  abstract) 
7-08758 


RFORMANCE  AND  ANALYSIS  OF  AQUI- 
R  TRACER  TESTS  WITH  IMPLICATIONS 
R  CONTAMINANT  TRANSPORT  MODEL- 
I  •  A  PROJECT  SUMMARY, 

3urn  Univ.,  AL.  Dept.  of  Civil  Engineering, 
primary  bibliographic  entry  see  Field  5B 
7-08759 


^.'H1^   APPLICATION   OF   AN   ORNL 
0HYDROLOGY  MODEL, 

w  Univ.,  FL.  Dept.  of  Mechanical  Engineer- 
primary  bibliographic  entry  see  Field  7C 
7-08760 


?L££!C  EOLATION  OF  HIGH-LEVEL  RA- 
)ACTrVE  WASTE:  PUTTING  IT  AWAY 
KtVkR, 

primary  bibliographic  entry  see  Field  5E 
7-08805 


^bP   OF   NITROGEN    SPECIES    IN    A 

nDt™iQ,JIFER     AT     HASLEMOEN, 
-OR  SOUTH  NORWAY, 

Kultural  Univ.  of  Norway,  Aas. 

primary  bibliographic  entry  see  Field  5B. 

-  )?X  ]  X 


^«°^Y  EXPERIMENTS  ON  SOLUTE 
IOCS  MEDI  IN       NONHOMOGENEOUS 

hnical  Univ.  of  Denmark,  Lyngby. 
Penary  bibliographic  entry  see  Field  5B. 


STOCHASTIC  MODELLING  OF  A  CONTAMI- 
NATED AQUIFER:  THE  UNCONDITIONAL 
APPROACH, 

Technical  Univ.  of  Denmark,  Lyngby. 

For  primary  bibliographic  entry  see  Field  5B 

W87-08820 


MODELLING  WATER  EXCHANGE  AND 
TRANSIT  TIMES  IN  TILL  BASINS  USING 
OXYGEN-18, 

Sveriges  Meteorologiska  och  Hydrologiska  Inst., 

Norrkoeping. 

For  primary  bibliographic  entry  see  Field  2A 

W87-08821 


GROUNDWATER  MODELLING  FOR  HYDRO- 
POWER  DEVELOPMENT  IN  ICELAND, 

VST  Consulting  Engineers,  Reykjavik  (Iceland). 
S.  Freysteinsson,  and  S.  Helgason. 
Nordic  Hydrology  NOHYBB,  Vol.  17,  No.  4/5   d 
407-416,  1986.  4  fig,  13  ref. 

Descriptors:  'Groundwater  movement,  'Ground- 
water, 'Model  studies,  'Hydraulic  structures,  'Hy- 
droelectric power,  'Dams,  'Reservoirs,  Crystal- 
line rocks,  Lava,  Rocks,  Iceland,  Hydraulic  design, 
Performance  evaluation,  Leakage,  Water  loss, 
Seepage,  Comparison  studies. 

Groundwater  problems  in  moberg  and  lava  forma- 
tions are  frequently  encountered  in  connection 
with  development  of  hydroelectric  power  re- 
sources in  the  volcanic  zones  in  Iceland.  An  ac- 
count of  the  design  work  and  an  evaluation  of 
performance  related  to  groundwater  and  seepage 
at  some  of  Landsvirkjun's  projects  in  Southwest 
Iceland  are  presented.  The  major  problems  en- 
countered are:  leakage  under  dams  on  lava,  seep- 
age from  reservoirs  on  lava  and  moberg  forma- 
tions, seepage  from  canals  and  dewatering  of  exca- 
vations. The  most  relevant  problems  are  associated 
with  dams  founded  on  lava  and  seepage  from 
reservoirs  on  lava.  The  discussion  concentrates  on 
three  such  dams,  at  Thorisos,  Hrauneyjafoss  and 
Sultartangi.  The  methods  used  for  estimating  seep- 
age were  described  briefly  and  forecasts  and  obser- 
vations after  construction  were  compared.  In  gen- 
eral, the  reservoirs  and  structures  have  performed 
satisfactorily.  (Author's  abstract) 
W87-08829 


HYDROLOGY,  WATER  CHEMISTRY  AND  EC- 
OLOGICAL RELATIONS  IN  THE  RAISED 
MOUND  OF  COWLES  BOG, 

National  Park  Service,  Porter,  IN.  Indiana  Dunes 

National  Lakeshore. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-08837 


TREES  AS  INDICATORS  OF  SUBTERRANEAN 
WATER  FLOW  FROM  A  RETIRED  RADIOAC- 
TIVE WASTE  DISPOSAL  SITE, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-08845 


GROWTH  OF  MIXED  MICROBIAL  POPULA- 
TIONS IN  GROUND  WATER  CONTAINING 
HIGHLY  CHLORINATED  ORGANIC  WASTES, 

Louisiana  State  Univ.  Medical  Center,  New  Orle- 
ans. Dept.  of  Microbiology,  Immunology,  and  Par- 
asitology. 

For  primary  bibliographic  entry  see  Field  5B 
W87-08878 


ASSOCIATION       BETWEEN       LEGIONELLA 
PNEUMOPHILA  AND  AMOEBAE  IN  WATER, 

Bundesgesundheitsamt,    Berlin    (Germany,    F.R.). 
Inst,  fuer  Wasser-,  Boden-  und  Lufthygiene. 
For  primary  bibliographic  entry  see  Field  5F. 
W87-08906 


WATER       QUALITY       BENEATH       URBAN 
RUNOFF  WATER  MANAGEMENT  BASINS, 

Agricultural  Research  Service,  Fresno,  CA.  Water 
Management  Research  Lab. 


Groundwater — Group  2F 

H.  I.  Nigitingale. 

Water  Resources  Bulletin  WARBAQ,  Vol  23  No 
2,  p  197-205,  April  1987.  10  tab,  13  ref.  ARS 
Cooperative  agreement  SEA  C/A  12-14-5001-750. 

Descriptors:  'Water  pollution  sources,  'Runoff, 
'Water  quality,  'Basins,  'Water  management, 
•California,  'Soil  water,  'Groundwater,  Pollut- 
ants, Percolation,  Monitoring,  Pesticides. 

The  chemical  impact  of  urban  runoff  water  on 
water  quality  beneath  five  retention/recharge 
basins  was  investigated  as  part  of  the  US  EPA's 
Nationwide  Urban  Runoff  Program  in  Fresno, 
California.  Soil  water  percolating  through  alluvi- 
um soils  and  the  groundwater  at  the  top  of  the 
water  table  were  sampled  with  ceramic/Teflon 
vacuum  water  extractors  at  depths  up  to  26  m 
during  the  two-year  investigation.  Inorganic  and 
organic  pollutants  are  present  in  the  runoff  water 
delivered  to  the  basins.  No  significant  contamina- 
tion of  percolating  soil  water  or  groundwater  un- 
derlying any  of  the  five  retention/recharge  basins 
has  occurred  for  constituents  monitored  in  the 
study.  The  oldest  basins  was  constructed  in  1962. 
The  concentration  of  selected  trace  elements  in  the 
regional  groundwater.  None  of  the  pesticides  or 
other  organic  priority  pollutants,  for  which  water 
samples  were  analyzed,  was  detected  except  dia- 
zinon  which  was  found  in  trace  amounts  (0.3  mi- 
crogram/L  or  less)  in  only  three  soil  water  sam- 
ples. These  results  are  important  to  the  continued 
conservation  of  storm  water  and  the  development 
of  a  best  management  practice  for  storm-water 
management  using  retention/recharge  basins  in  a 
semi-arid  climate.  (Author's  abstract) 
W87-08967 


STEADY-STATE  ANALYSIS  OF  INFILTRA- 
TION AND  OVERLAND  FLOW  FOR  SPATIAL- 
LY-VARIED HILLSLOPES, 

Utah  State  Univ.,  Logan.  Dept.  of  Forest  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  2E 
W87-08974 


ARTIFICIAL  GROUND  WATER  RECHARGE 
BY  FLOODING  DURING  GRAPEVINE  DOR- 
MANCY, 

Univ.   of  California,  Davis.   Dept.   of  Viticulture 

and  Enology. 

N.  K.  Dokoozlian,  V.  E.  Petrucci,  J.  E.  Ayars,  C. 

D.  Clary,  and  R.  A.  Schoneman. 

Water  Resources  Bulletin  WARBAQ,  Vol  23  No 

2,  p  307-31 1,  April  1987.  2  fig,  4  tab,  6  ref. 

Descriptors:  'Artificial  recharge,  'Groundwater 
recharge,  'Flooding,  'Grapevines,  California,  San 
Joaquin  Valley,  Irrigation,  Clay,  Loam,  Food 
crops,  Crop  yield. 

The  potential  for  artificial  groundwater  recharge 
by  continuous  flooding  of  dormant  grapevines  was 
evaluated  in  the  San  Joaquin  Valley  of  California 
using  the  cultivar  Thompson  Seedless.  The  study 
was  started  in  1982  and  was  completed  in  1985 
after  three  complete  flooding  cycles  during  dor- 
mancy. An  average  daily  rate  of  recharge  of  80 
mm/day  for  a  32-day  period  each  year  was 
achieved  through  a  clay  loam  soil.  There  were  no 
adverse  effects  on  the  grapevines  and  yields  in  the 
flooded  plots  in  any  of  the  growing  seasons  follow- 
ing recharge  periods.  Yields  were  higher  in  the 
recharge  plots  than  in  the  control  plots  in  the  last 
year  of  the  study.  We  conclude  that  artificial 
groundwater  recharge  by  continuous  flooding 
during  grapevine  dormancy  is  a  viable  recharge 
method.  (Author's  abstract) 
W87-08979 


VELOCITY  CONTROL  AS  A  TOOL  FOR  OPTI- 
MAL PLUME  CONTAINMENT  IN  THE 
EQUUS  BEDS  AQUIFER,  KANSAS, 

Kansas  State  Geological  Survey,  Lawrence. 

For   primary   bibliographic   entry   see   Field   5G 

W87-08982 


CAPILLARITY     CORRECTION     FOR     FREE 
SURFACE  FLOW  OF  GROUNDWATER, 
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Field  2— WATER  CYCLE 


Group  2F — Groundwater 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
ing. 

J.-Y.  Parlange,  and  W.  Brutsaert. 
Water  Resources  Research  WRERAQ,  Vol.  23 
No.  5,  p  805-808,  May  1987.  2  fig,  1  tab,  18  ref. 

Descriptors:  'Groundwater  movement,  'Capillar- 
ity effects,  'Mathematical  equations,  'Boussinesq 
equation,  'Data  interpretation,  Drawdown, 
Aquifers,  Equations,  Performance  evaluation. 

The  Boussinesq  equation  describes  aquifer  move- 
ment when  capillarity  effects  are  unimportant.  A 
simple  correction  term  to  the  equation  is  proposed 
here  to  take  those  effects  into  account.  The  correc- 
tion can  be  quite  significant  for  relatively  short 
times.  Comparison  with  experimental  observations 
for  a  sudden  drawdown  shows  that  the  present 
theory  greatly  improves  the  Boussinesq  equation. 
(Author's  abstract) 
W87-09018 

STATISTICAL  STRUCTURE  AND  FILTER 
CHARACTERISTICS  OF  TRITIUM  FLUCTUA- 
TIONS IN  FRACTURED  BASALT, 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
For  primary  bibliographic  entry  see  Field  3B. 

W87-09027 

SIMULATION  OF  THE  BORDEN  PLUME 
USING  THE  ALTERNATING  DIRECTION  GA- 
LERKIN  TECHNIQUE, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-09030 


W87-09089 

GROUND  WATER  POLLUTION  CONTROL, 

Oklahoma    Univ.,    Norman.    Environmental    and 

Ground  Water  Inst. 

For   primary   bibliographic   entry   see   Field   5G. 

W87-09150 


HUMIC  SUBSTANCES  IN  GROUNDWATER, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

E.  M.  Thurman. 

IN:  Humic  Substances  in  Soil,  Sediment,  and 
Water:  Geochemistry,  Isolation,  and  Characteriza- 
tion. John  Wiley  and  Sons,  New  York,  NY.  1985.  p 
87-103,  2  fig,  9  tab. 

Descriptors:  'Humic  substances,  'Groundwater, 
'Chemical  analysis,  'Aquifers,  'Florida,  'Colora- 
do, 'Minnesota,  'South  Dakota,  Dissolved  solids, 
Organic  carbon,  Interstitial  water,  Organic  matter, 
Kerogen. 

Organic  carbon  and  humic  substances  in  ground- 
water and  the  characterization  and  origin  of  humic 
substances  in  groundwater  are  discussed  and  re- 
viewed.   Because    the    concentration    of   organic 
carbon  in  groundwater  is  commonly  less  than  1  mg 
carbon/L,  it  is  difficult  to  isolate  and  characterize 
humic   substances,   and   there   are   relatively   few 
studies  of  these  substances  in  groundwater.  One 
major  study  is  reviewed  in  detail.  In  this  study, 
humic  substances  from  the  water  in  five  aquifers 
were  isolated  by  sorption  onto  macroporous  resins. 
The  samples  came  from  the  following  aquifers: 
Biscayne  (Florida),  Laramie-Fox  Hills  (Colorado), 
St.    Peters   (Minnesota),    and   Madison   and   Red 
River  (South  Dakota).  The  concentration  of  humic 
substances  in  groundwater  increased  with  the  con- 
centration   of  dissolved    organic    carbon    (DOC) 
from  0.04  mg  C/L  (21%  of  DOC  of  St.  Peters)  to 
8.6  mg  C/L  (66%  of  DOC  of  Biscayne).  Humic 
substances  from  groundwater  have  less  oxygen  and 
less   color   than   humic   substances   from   surface 
water.  They  are  similar  to  humic  substances  in 
surface  waters  in  binding  constants  for  copper  (log 
K  =  5.6  at  pH  6.4).  Based  on  these  characteriza- 
tions, humic  substances  in  groundwater  may  origi- 
nate either  from  humic  substances  in  soil  interstitial 
waters,  or  from  kerogen,  the  organic  matter  depos- 
ited with  the  sediments  of  the  aquifer.  (See  also 
W87-O9067)  (Author's  abstract) 
W87-09070 

GROUNDWATER-LEACHATE:      MODELING/ 
MONITORING/SAMPLING, 

New  Jersey  Inst,  of  Tech..  Newark.  Dept.  of  Civil 

and  Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 


HYDROGEOLOGICAL    ASPECTS    OF    AGRI- 
CULTURAL DRAINAGE  IN  IRELAND, 

Minerex  Ltd.,  Dun  Laoghaire  (Ireland). 

For  primary  bibliographic  entry  see  Field  2E. 

W87-09203 

GROUNDWATER  MANAGEMENT  IN 

FRANCE, 

Bureau  de  Recherches  Geologiques  et  Mimeres, 

Orleans  (France). 

J.  Margat. 

Environmental     Geology    and    Water    Sciences 

EGWSEI,  Vol.  9,  No.  2,  p  105-108,  1987. 

Descriptors:  'Groundwater  management,  'France, 
•Planning,  'Public  policy,  'Legal  aspects,  'Re- 
views, 'Social  aspects,  'Economic  aspects,  Water 
management,  Groundwater,  Groundwater  poten- 
tial Water  use,  Water  quality,  Water  quality  man- 
agement, Irrigation,  Wells,  Financing,  Decision 
making,  Forecasting,  Model  studies,  Aquifers. 

Groundwater  must  be  managed  so  as  to  reconcile 
this  unique  resource  with  its  many  users,  and  its 
long-term  preservation  with  short-term  utilization 
requirements.  Under  the  natural,  legal,  and  eco- 
nomic conditions  prevailing  in  France,  where 
groundwater  constitutes  a  large  part  of  water  pro- 
duction and  resources,  and  where  there  are  tens  of 
thousands  of  economic  developers  and  users  of  a 
few  hundred  natural  groundwater  management 
units,  such  management  concerns  these  users  as 
well  as  the  public  and  collective  authorities  that 
control  the  users'  activities  for  the  common 
present  and  future  good  of  all.  Legislative,  finan- 
cial, and  educational  means  are  applied  simulta- 
neously to  preserve  and  protect  the  quality  and 
quantity  of  the  groundwater  and  at  times  to  en- 
courage its  use  and  stimulate  its  development.  (Au- 
thor's abstract) 
W87-09205 

IRRIGATED  AGRICULTURE  AND  GROUND- 
WATER QUALITY -A  FRAMEWORK  FOR 
POLICY  DEVELOPMENT, 

Arizona  Univ.,  Tucson.  Dept.  of  Agricultural  Eco- 
nomics. 

For  primary  bibliographic  entry  see  Field  6A. 
W87-09212 

NONPOINT  AGRICULTURAL  POLLUTION: 
PESTICIDE  CONTAMINATION  OF  GROUND- 
WATER SUPPLIES, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Resource 

Economics. 

For  primary  bibliographic  entry  see  Field  3B. 

W87-09213 

SUBGLACIAL  DRAINAGE  FOR  AN  ICE 
SHEET  RESTING  UPON  A  LAYERED  DE- 
FORMABLE  BED, 

Faculty  of  Science,  Simon  Fraser  Univ.,  British 

Columbia,  Canada. 

E.  M.  Shoemaker,  and  H.  K.  N.  Leung. 

Journal  of  Geophysical   Research  (B)  JJGBDU, 

Vol.  92,  No.  6,  p  4935-4946,  May  1987.  3  fig,  7  tab, 

18  ref. 

Descriptors:  'Glaciers,  'Glaciohydrology,  'Model 
studies,  'Subglacial  drainage,  'Ice  sheets,  'Hydrol- 
ogy, 'Aquifers,  'Groundwater,  Hydraulic  conduc- 
tivity, Aquitards,  Meltwater,  Channels,  Overbur- 
den, Prediction,  Ice. 


aquifer-channel-bed  hydraulic  system  is  stu 
particularly  as  it  affects  aquifer  pressurizatioi 
deformation,  and  channel  failure.  Sensitive  pi 
eters  are  aquifer  hydraulic  conductivity,  ice 
length  and  elevation,  and  basal  meltwater  ra 
criterion  is  developed  to  determine  channel  le 
channels  need  not  extend  all  the  way  to  the  di 
The  model  predicts  that,  in  general,  there 
region  adjoining  the  terminus  where  the  bed 
water  pressure  is  equal  to  the  overburden  pr< 
and  drainage  along  the  bed  is  possible  Outsid 
region  the  bed  pore  water  pressure  is  beloi 
overburden  pressure,  and  ice  penetrates  the  8 
prevent  drainage  along  the  bed.  An  impi 
result  is  that  deformable  substrates  beneath  te 
ate-based  ice  sheets  may  be  unstable,  partic 
under  conditions  of  a  diminishing  profile, 
thor's  abstract) 
W87-09248 


The  subglacial  hydrology  is  considered  for  a  tem- 
perate ice  sheet  resting  upon  a  deformable  aquitard 
(till)  with  a  hydraulic  conductivity  several  orders 
of  magnitude  lower  than  that  of  an  underlying 
aquifer.  The  evacuation  of  basal  meltwater  by  the 


BASIC  HYDRAULICS, 

Royal  Military  Coll.  of  Science,  Shrivenham 

land).  Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  8B 

W87-09304 


GROUNDWATER  TRANSPORT:  HAND1 
OF  MATHEMATICAL  MODELS, 

California   Univ.,    Berkeley.    Lawrence   Be 

Lab. 

For  primary  bibliographic  entry  see  Field  5B 

W87-09306 


ORIGIN   OF  BRINE  IN  THE  SAN  A1S 
FORMATION,       EVAPORITE       CONF1 
SYSTEM,  TEXAS   PANHANDLE  AND 
ERN  NEW  MEXICO, 

Texas  Univ.  at  Austin.  Bureau  of  Economic 

ogy- 

A.  R.  Dutton. 

Geological      Society      of     American      1 

BUGMA,  Vol.  99,  No.  1,  p  103-112,  July 

fig,  3  tab,  47  ref. 

Descriptors:  'Groundwater  origins,  'Grouii 
movement,  'Brines,  'Chemical  reactions,  C 
water,  Meteoric  water,  Carbonate  rocks,  A 
Geohydrology,  Texas,  Fracture  permi 
Aquicludes. 

Possible  origins  of  calcium-chloride  and 

chloride  brines  that  occur  in  the  low-perm 

San  Andres  carbonate  rock  are  examined. 

cal  analyses  of  50  samples  of  potable  groui 

and  of  161  samples  of  saline  water  form  oil 

the  San  Andreas  Formation  were  compili 

published  reports  and  commercial  surveys. 

and    deuterium    isotopic    compositions 

Andres  brine  in  the  Palo  Duro  Basin  dift 

those  of  meteoric  water  in  precipitation  ai 

surface  aquifers  throughout  the  study  ar 

chemical  and  isotopic  composition  of  bnn< 

carbonate  bed  in  the  Permian  San  Andres 

tion    suggests    that    post-Permian    grou 

movement  within  the  evaporite  section  1 

negligible.  Similarity  between  delta  deuter 

delta  180  of  brine  in  San  Andres  carbon; 

and  delta  deuterium  and  delta  180  of  Perm 

inclusions  in  halite  beds  implies  that  brin 

carbonate  rock  is  connate  and  originated  a 

an  evaporatively  concentrated  sea  water 

sive  rock-water  reactions  that  account  fo 

cal  and  isotopic  composition  of  the  brine  1 

lating  meteoric  groundwater  seem  more 

and  less  substantiated  than  does  diagenetK 

of  connate  Permian  brine.  Small  Na/Cl  ra 

gest  that  ion  exchange  removed  sodium  fi 

nate  brine  and  allowed  solution  of  halil 

subsurface,   increasing  chloride  concenti 

250,000  mg/L.  Rate,  distribution,  and  du 

groundwater  flow  has  determined  the  pre 

portion  of  connate  brine  and  meteoric  wa 

evaporite  confining  system.  GroundwaU 

low  permeability  San  Andres  carbonate 

Palo  Duro  Basin  can  be  dominated  by 

brine  if  potential  for  groundwater  flow  a 

evaporite  confining  system  has  existed  for 

past  several  million  years  and  if  marked  p 

ity  contrasts  within  San  Andres  carbon: 

intrastratal   recharge.   The  geologically 
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if  water  composition  to  a  presumed  change 
geologic  setting  implies  that  the  evaporite 
confining  system  might  be  regarded  as  a  regional 
le,  *Peters-PTT) 
»351 


MAINTENANCE  AND  STABILITY  OF  INTRO- 
GENOTYPES    IN    GROUNDWATER 
AQUIFER  MATERIAL, 

e  Univ.,  Knoxville.  Dept.  of  Microbiolo- 

For  pnmarv  bibliographic  entry  see  Field  5B. 
W87-OW1 


DISTRIBUTION  OF  PROTOZOA  IN  SUBSUR- 
FACE SEDIMENTS  OF  A  PRISTINE  GROUND- 
V.  v  1 ER  STUDY  SITE  IN  OKLAHOMA, 

Depi.  of  Microbiology,  Cornell  Univ.,  Ithaca,  NY 
14853. 

For  primary  bibliographic  entry  see  Field  2H 
-'395 


variations  in  groundwater  quantity  and  quality 
were  studied  using  temporal  series  of  observations 
in  different  groundwater  formation  regimes. 
Changes  occurring  in  meltwater  during  infiltration, 
as  well  as  the  effects  of  meltwater  quality  on 
groundwater  acidification,  were  estimated  in  shal- 
low aquifers.  The  effect  of  atmospheric  impurities 
on  groundwater  quality  was  greatest  in  regions 
with  coarse-grained  soil.  Statistically  significant 
differences  in  groundwater  substance  concentra- 
tions were  recorded  between  the  different  bedrock 
groups.  The  ionic  sums  of  cations  and  anions  in- 
creased with  increase  in  the  fine-grained  nature  of 
the  soil.  The  relationships  between  individual  ions 
did  not  however  differ  radically  in  the  different 
soil  types.  Since  the  buffering  capacity  of  ground- 
water in  Finland  is  low,  shallow  lying  groundwat- 
er supplies  are  particularly  sensitive  to  the  effects 
of  acidification.  Integrated  basic  research  has  also 
been  conducted  at  the  stations  to  assist  in  ground- 
water acquisition.  (Geiger-PTT) 
W87-09460 


Groundwater — Group  2F 

hydrogeological  studies  were  undertaken  by  the 
Central  Ground  Water  Board  with  the  construc- 
tion of  Test  Wellfield  Area  near  the  Mahakali 
Colliery  of  Chandrapur  in  India.  This  has  brought 
to  light  the  precise  status  of  the  groundwater 
regime  of  the  overlying  Kamlhis  and  the  Barakars, 
and  established  the  basic  aquifer  parameters  for 
quantification  of  seepage  flows  during  the  depillar- 
ing  program.  These  studies  are  of  great  signifi- 
cance for  planning  and  designing  the  pumping 
program  to  prevent  sudden  flooding  in  the  coal 
mines.  (See  also  W87-09568)  (Author's  abstract) 
W87-09569 


MINE  DRAINAGE  PROBLEMS  IN  INDIAN 
COALFIELDS,  WITH  SPECIAL  REFERENCE 
TO  THE  PROBLEMS  IN  JHARIA  COALFIELD, 

Indian  School  of  Mines,  Bihar  (India).  Dept.  of 

Mining  Engineering. 

For  primary  bibliographic  entry  see  Field  4C 

W87-09571 


ME  FLOODS  IN  SOUTHERN  AFRICA 
CAUSED     BY     TROPICAL     CYCLONE     DO- 

Department  of  Water  Affairs,  Forestry  and  Envi- 
ronmental Conservation,  Pretoria  (South  Africa). 

cs,  and  D.  B.  du  Plessis. 
ational  Water  Power  and  Dam  Construction 

M,  Vol.  39,  No.  5,  p  33-37,  May  1987.  3 
fig,  7  tab,  6  ref 

Descriptors:  'Floods,  *Cyclone  Domoina,  *Africa, 
'Tropical  storms,  Indian  Ocean,  Weather,  Mozam- 
bique, Swaziland,  South  Africa,  Storms,  Rainfall, 
Rivers.  Reservoirs. 

l  29  January  1984,  the  tropical  cyclone  Domoina 

ved   over   Southern    Africa    from   the    Indian 

Icean  and  caused  the  largest  ever  floods  in  parts 

Southern  Mozambique,  Swaziland  and  South 

i.  The  article  describes  those  prominent  fea- 

s  of  the  extreme  flood  which  are  instructive  for 

water  engineers.  (Author's  abstract) 

W87-O9410 


-ASON.AL  EFFECTS   ON   GROUND-WATER 
CHEMISTRY    OF    THE    OUACHITA    MO  UN- 

r  uns, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC 
Mvannah  h' ,er  Lab. 

or  primary  bibliographic  entry  see  Field  2K 
W7-09428 


LNL  GROUNDWATER  QUALITY:  SAM- 
LING  OF  SEVEN  SHALLOW  WELLS  ON 
rHFLLNLSITE, 

-awrence  Livermore  National  Lab.,  CA. 
or  primary  bibliographic  entry  see  Field  5B 
V87-09458 


,^ENCE     OF     MELTWATER     ON     THE 

^J2VNT  AND  COMPOSITION  OF  GROUND- 

\n     IN  QUATERNARY  DEPOSITS  IN  FIN- 

onal  Board  of  Waters,  Helsinki  (Finland). 
Soveri 
publication  No.  63,  1985.  92  p,  49  fig,  42  tab,  135 

Ptors:  'Water  quality,  'Acidity,  'Snowmelt, 
ground  water  pollution,    'Groundwater   mining, 
ram.    Bedrock,    Groundwater,    Aquifers, 
mdwater   availability,    Water   analysis,    Ions, 
wb.  Anions,  Percolation,  Infiltration,  Hydro- 
concentration,  Soil  types,  Regression  anal- 
».  Air  pollution,  Snow,  Snow  sampling. 

rects  of  meltwater  on  the  quantity  and  qual- 

groundwater  were  studied   by  examining 

3utput  balances  in  the  saturated  and  unsatu- 

zones  of  different  soils  in  the  groundwater 

wervation    stations    operated    by    the    National 

or  Waters.  The  comparison  and  interdepen- 

)t  substance  concentrations  were  studied 

«UegT£S'0n    anal>ses    and    other    statistical 

'    The   cause-effect    relationship   between 


WATER  IN  MINING  AND  UNDERGROUND 
WORKS  (EL  AGUA  EN  LA  MINERIA  Y  TRA 
BAJOS  SUBTERRANEOS),  VOLUMES  I  AND 

Asociacion  Nacional  de  Ingenieros  de  Minas,  Con 

sejo    Superior    de    Colegios    de    Ingenioeros    de 

Minas,  Granada  (Spain). 

1984.  SIAMOS  78.  1,353  p.  Edited  by  R.  Fernan- 

dez-Rubio. 

Descriptors:  'SIAMOS,  'Mining  engineering, 
'Mine  drainage,  'Mine  wastes,  'Groundwater  pol- 
lution, 'Acid  mine  drainage,  Strip  mine  wastes, 
Mathematical  models,  Coal  mining,  Coal  mines, 
Aquifers,  Hydraulic  machinery,  Hydraulic  mining, 
Geohydrology,  Excavation. 

The  symposium  SIAMOS-78  considered  water, 
mining,  and  underground  works.  Over  80  papers 
were  selected  from  the  literature  on  this  subject 
from  all  over  the  world.  The  papers  presented  are 
organized  into  six  groups,  each  of  which  has  a 
dominant  theme  or  topic.  In  the  first  group,  papers 
refer  to  hydrogeological  investigation  within  the 
general  theme  of  the  SIAMOS  meeting.  In  the 
second  section,  all  the  texts  make  reference  to 
mining  works  and  the  special  techniques  that  have 
to  be  used  in  the  presence  of  water.  The  third 
section  groups  together  all  those  contributions  that 
have  to  do  with  the  role  of  water  as  it  affects  the 
geotechnical  behavior  of  excavations.  The  fourth 
group  of  papers  deals  with  the  application  of  math- 
ematical models  in  relation  to  the  circulation  of  the 
water  and  its  drainage.  The  fifth  group  has  as  its 
common  factor  the  problems  of  the  quality  of  the 
water  wastes  from  mining  works.  The  sixth  and 
last  section  will  discuss  miscellaneous  topics  cov- 
ered by  the  SIAMOS.  (See  W87-09569  thru  W87- 
09609)  and  (W87-09868  thru  W87-09909)  (Geiger- 

W87-09568 


ROLE  OF  HYDROGEOLOGY  IN  COAL 
MINING  NEAR  CHANDRAPUR  IN  MAHAR 
ASHTRA,  INDIA, 

Central  Ground  Water  Board,  Maharashtra 
(India).  Central  Region. 
P.  C.  Adyalkar,  and  K.  R.  Srinivasan. 
IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I,  1984.  SIAMOS  78.  p  1-16,  4  fig,  2  tab  6 
ref. 

Descriptors:  'Coal  mining,  'India,  'Geohydro- 
logy, 'Test  wells,  'Mine  drainage,  Mining  engi- 
neering, Pumping,  Seepage,  Groundwater  move- 
ment, Aquifers,  Coal  mines,  Groundwater  re- 
charge, Pump  wells. 

The  Barakar  Series  of  the  Lower  Gondwanas  of 
the  Central  India  are  stratigraphically  important 
for  the  occurrence  of  rich  deposits  of  coal  oft 
economic  significance.  It  is  in  this  formation  that 
the  Coal  India  Ltd.  plan  to  adopt  the  depillaring 
program  in  the  advanced  coal  mines  to  achieve 
maximum  production  based  on  the  cost-benefit 
ratio,  where  it  may  pose  the  problem  of  heavy 
seepage  inside  the  coal  mines.  At  their  insistance, 


INFLUENCE  OF  STRUCTURE  ON  UNDER- 
GROUND WATER  PREDICTION  AND  OC- 
CURRENCE AT  ROKANA  MINE,  KJTWE 
ZAMBIA, 

Nchanga   Consolidated    Copper    Mines   Limited, 
Kitwe  (Zambia).  Geology  De->t 
R.  C.  Black. 

IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I,  1984.  SIAMOS  78  p  45-59,  5  fig,  1  tab,  11 

Descriptors:  'Mining  engineering,  'Mine  drainage, 
'Groundwater  movement,  'Dewatering,  'Stratig- 
raphy, 'Hydrologic  models,  Geohydrology,  Pre- 
diction, Paleohydrology,  Water'  distribution, 
Project  planning,  Aquifers,  Topography. 

The  mining  method  at  Rokana  Division  necessi- 
tates hanging  wall  dewatering  prior  to  mining. 
Prediction  of  water  occurrence  has  previously 
used  a  model  based  on  stratigraphic  control.  This 
model  could  not  always  account  for  various  excep- 
tions. Evidence  from  recent  drilling  indicates  that 
below  the  zone  of  weathering  structural  features 
play  an  increasingly  important  role  in  water  distri- 
bution. The  influence  of  Basement  palaeotopo- 
graphy  on  physical  and  chemical  changes  in  the 
Katangan  sediments  is  profound.  Recognition  of 
these  controlling  factors  on  water  distribution  cur- 
rently leads  to  more  cost  effective  dewatering  of 
the  mine.  (Author's  abstract)  PTT) 
W87-09572 


HYDROGEOLOGY   OF   UNDERGROUND 

coal  mines  in  Illinois, 

Illinois  State  Geological  Survey  Div.,  Champaign 
K.  Cartwright,  and  C.  S.  Hunt. 
IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I,  1984.  SIAMOS  78.  p  61-83,  12  fig,  1  tab,  10 
ref. 

Descriptors:  'Mining  engineering,  'Groundwater 
movement,  'Coal  mining,  'Mine  drainage,  'Illi- 
nois, 'Geohydrology,  Coal  mines,  Dewatering, 
Pumping,  Permeability  coefficient,  Pumpage, 
Aquifers. 

The  hydrogeologic  problems  related  to  physical 
changes  resulting  from  coal  mining  in  the  Illinois 
Coal  Basin  are  discussed.  Illinois  mines  are  general- 
ly dry,  with  notable  exceptions,  despite  being  lo- 
cated in  water-saturated  rocks  well  below  the 
water  table.  Reported  pumpages  of  water  from  the 
mines  vary  from  occasional  pumping  of  sumps  to 
pumpage  in  excess  of  5000  cubic  meters  per  day. 
Most  mines,  however,  report  pumpages  of  less 
than  100  cubic  meters  per  day.  Some  mines  are 
reported  to  still  be  dry  many  years  after  being 
abandoned.  These  small  volumes  of  water  reported 
from  the  mines  are  directly  related  to  the  extreme- 
ly low  hydraulic  conductivity  of  the  rock  associat- 
ed with  the  coal.  There  are  several  hydrogeologic 
settings  in  which  water  may  be  a  problem  in  a 
mine.  The  most  common  hydrogeologic  setting  in 
which  large  volumes  of  water  may  occur  in  a  mine 
is  the  situation  where  the  mine  approaches  a  buried 
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Group  2F — Groundwater 

distributary  channel  within  the  coal-bearing  rocks. 
A  number  of  major  channels  in  the  coal  basin  have 
been  mapped  such  as  the  Walshville  Channel 
which  is  associated  with  Hernn  (No.  6)  Coal. 
Ancient  bedrock  valleys  that  have  been  cut  down 
into  or  near  the  coal  seam  prior  to  and  during  the 
Pleistocene  glaciations,  leaving  a  thin,  unstable 
mine  roof  provide  another  setting  which  produces 
problems  with  large  volumes  of  water  in  shallow 
mines  The  third  situation  in  which  water  occurs  in 
a  mine  is  when  a  thin  blanket  sandstone  acts  as  a 
groundwater  reservoir.  In  these  mines,  the  volume 
of  water  in  the  sandstone  is  generally  not  great 
enough  to  cause  severe  mining  problems  but  rather 
it  becomes  a  nuisance,  particularly  where  the  mine 
floor  is  a  thick,  soft,  fine  clay.  (See  also  W87- 
09568)  (Geiger-PTT) 
W87-09573 

ATTEMPTS  TO  DETERMINE  THE  VIABILITY 
OF  A  DEEP  EXCAVATION  ON  THE  COAST 
OF  THE  VANDELLOS  MASSIF  (TARRAGONA, 
SPAIN)  (ENSAYOS  PARA  DETERMINAR  LA 
VIABILIDAD  DE  UNA  EXCAVACION  PRO- 
FUNDA EN  EL  LITORAL  DEL  MACIZO  DE 
VANDELLOS  (TARRAGONA,  EXP  ANA)), 
Curso  Internacional  de  Hidrologia  Subterranea  y 
Comisaria  de  Aguas  del  Pirineo  Oriental,  Barcelo- 
na (Spain). 

E.  Custodio.  j  „,    .     ._. 

IN-  Water  in  Mining  and  Underground  Works  (h.1 
Agua  en  la  Mineria  y  Trabajos  Subterraneos)  Vol- 
umes I,  1984.  SIAMOS  78.  p  85-109,  8  fig,  13  ref. 

Descriptors:  *Engineering  geology,  'Groundwater 
control,  *Drainage  engineering,  'Pumping  plants, 
•Nuclear  powerplants,  *Excavation,  *Coastal  engi- 
neering, Project  planning,  Radioactive  tracers, 
Pumping,  Permeability,  Salinity,  Seawater. 

In  order  to  build  the  sea  water  pumping  station  for 
the  cooling  of  one  of  the  units  in  the  nuclear  site  ot 
Vandellos,  a  30  m  diameter  pit  is  needed,  penetrat- 
ing deeper  than  10  m  below  sea  level  in  a  place 
near  the  coastal  line.  To  adopt  appropriate  con- 
struction steps,  specific  pumping  and  radiotracer 
tests  have  been  completed,  and  a  mean  value  ot 
1000  m/day,  with  maximum  values  of  4000  m/day, 
has  been  obtained  for  the  formation  permeability. 
The  preferential  water  flow  zone  has  been  identi- 
fied following  the  observation  points  response,  the 
salinity  variations  and  the  radiotracer  tests.  To 
drain  the  pit,  a  continuous  pumping  of  about  30  cu 
m/sec  is  needed,  and  because  this  looks  unfeasible, 
other  construction  techniques  are  needed.  (See  also 
W87-09568)  (Author's  abstract) 
W87-09574 


to  control  the  karst  water  underground  are  to  dam 
water  to  guard  against  flooding  in  the  the  upper 
reaches,  to  seal  up  leakage  under  the  river  bed  to 
prevent  water  infiltration  in  the  middle  reaches, 
and  to  build  water  reservoirs  for  agricultural  uses 
in  the  lower  reaches.  (See  also  W87-09568) 
(Geiger-PTT) 
W87-09575 

HYDROGEOLOGICAL  PROBLEMS  AFFECT- 
ING  THE  EXPLOITATION  OF  THE  PEAT 
BOG  AT  PADUL  (GRANAD,  SPAIN).  PRELIMI- 
NARY STUDY  (PROBLEMAS  HIDROGEOLO- 
GICOS  QUE  AFECTAN  A  LA  EXPLOTACION 
DE  LA  TURBERA  DE  PADUL  (GRANAD, 
ESPANA).  ESTUDIO  PRELIMINARY 
Universidad  de  Granada  (Spain).  Dept.  of  Hydro- 
geology. 

For  primary  bibliographic  entry  see  Field  4A. 
W87-09576 

HYDROGEOLOGIC  FACTORS  THAT  MAY 
AFFECT  MINE  DRAINAGE  IN  THE  ANTHRA- 
CITE REGION  OF  PENNSYLVANIA,  EAST- 
ERN UNITED  STATES, 

Geological  Survey,  Harrisburg,  PA. 

For  primary  bibliographic  entry  see  Field  4C. 

W87-09577 

PROPOSED  HYDROGEOLOGICAL  MODEL 
FOR  FUTURE  LIGNITE  MINING  AND 
GROUNDWATER  DRAINAGE  IN  THE  HULA 
BASIN,  NORTHERN  ISRAEL, 

Geological  Survey  of  Israel,  Jerusalem.  Hydrogeo- 
logical  Div. 

U.  Kafri,  and  N.  A.  Agron. 

IN-  Water  in  Mining  and  Underground  Works  (h.1 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I,  1984.  SIAMOS  78.  p  173-181,  3  fig,  6  ref. 

Descriptors:  *Mining  engineering,  *Hydrologic 
models,  'Mine  drainage,  'Groundwater  move- 
ment, 'Project  planning,  Geohydrology,  Aquifers, 
Model  studies,  Excavation,  Karst,  Karst  hydrolo- 
gy, Groundwater  recharge. 


EXPLOITATION  AND  CONTROL  OF  KARST 
WATER  IN  COAL  MEASURES, 

China     National     Mining     Committee,     Peking 

(China). 

C.  Chih-Kuei,  and  C.  Chang-Lin. 
IN-  Water  in  Mining  and  Underground  Works  (h.1 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I,  1984.  SIAMOS  78.  p  1 1 1-124,  7  fig. 

Descriptors:  'Drainage  engineering,  'Karst  hy- 
drology, 'Karst,  'Coal  mines,  'China,  'Mine 
drainage,  'Mining  engineering,  Groundwater 
movement,  Groundwater  management,  Coal 
mining,  Hydrologic  data  collections,  Geohydro- 
logy, Limestone,  Water  resources  development, 
Tectonics,  Project  planning. 

The  occurrence  of  a  very  thick  water-bearing 
Cambro-Ordovician  limestone  in  Handan  and 
Xingtai  district,  Hebei  Province,  China,  has  pre- 
sented difficulties  for  coal  and  iron  ore  mining 
operations.  Hydrogeological  surveys  were  carried 
out  over  a  four  yr  period  to  turn  the  potential 
water  hazard  to  the  benefit  of  the  economy  of 
North  China  where  water  shortage  is  a  problem. 
Survey  results  show  that  the  tectonic  structures 
are  closely  associated  with  the  main  course  of 
underground  water  flow.  The  district  may  be  di- 
vided into  four  hydrogeological  units,  namely  the 
Fengfeng  Unit  in  the  south,  the  Xingtai  Unit  in  the 
center,  the  Lincheng  Unit  in  the  north  and  the  She 
Hsien  Unit  in  the  west.  Solution  fissures  are  the 
predominant  form  in  the  karst.  Measures  adopted 


Low  grade  lignite  deposits  are  found  in  the  subsur- 
face of  the  Hula  Basin  within  the  northern  part  of 
the  Jordan   Rift  Valley   in   Israel.   The  basin  is 
bounded  by  Mesozoic  karstic  formations  in  which 
a  considerable  recharge  of  groundwater  occurs. 
The  mineable  lignite  beds  are  found  down  to  a 
depth  of  160  m  below  the  ground  surface,  mterbed- 
ded  with  lacustrine  marls  and  chalks.  The  ground- 
water flow  converges  from  the  margins  towards 
the  basin   and   finally  drains  to  the  south.  The 
surrounding  karstic  aquifers  are  characterized  by 
high  hydrological  coefficients  and  their  natural 
annual  yield  is  several  tens  of  millions  of  cubic 
meters  of  water,  whereas  the  core  of  the  basin 
consists  of  practically  impermeable  chalk,  marl  and 
lignite  which  form  an  aquiclude.  The  convergent 
flow  is,  therefore,  probably  limited  to  the  margins. 
An   unmined   envelope   of  impermeable   material 
along  the  margins,  wide  enough  to  prevent  any 
lateral  drainage  into  the  open  pit  should  be  left. 
Thus  only  small  quantities  of  water  will  have  to  be 
locally  drained.  (See  also  W87-09568)  (Authors 
abstract) 
W87-09578 

PRELIMINARY  HYDROGEOLOGICAL 

STUDY     OF     THE     REOCIN     MINE     (SAN- 
TANDER,  SPAIN)  (ESTUDIO  HIDROGEOLO- 
GICO     PRELIMINAR     DE     LA     MINA     DE 
REOCIN  (SANTANDER,  ESPANA)), 
C.  F.  Lopez  Vera,  M.  R.  Llamas  Madurga,  and  A. 
Peon  Pelaez. 

IN-  Water  in  Mining  and  Underground  Works  (til 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I,  1984.  SIAMOS  78.  p  183-198,  8  fig,  1  tab,  9 
ref. 

Descriptors:  'Groundwater  movement,  'Ground- 
water management,  'Mine  drainage,  'Pumping, 
•Mining  engineering,  Geohydrology,  Groundwat- 
er recharge,  Pumpage,  Aquifers,  Aquitards,  Drain- 
age patterns,  Infiltration. 


Reocin  mine  is  one  of  the  most  important  zi 
mines  in  Spain.  The  current  underground  exploii 
tion  is  carried  out  from  deep  galleries  situated  2 
and  240  meters  below  mean  sea  level.  The  drama 
of  the  mine  requires  a  pumping  rate  of  about  I 
cubic  meters  per  second  and  an  annua!  ener 
consumption  of  about  35  million  kwh.  The  dra 
age  flow  system  has  been  deduced  taking  ii 
account  the  available  data  (meteorologic,  hyd 
logic,  geologic,  chemical,  etc.).  It  has  been  estim 
ed  that:  less  than  10%  of  the  pumpage  procei 
from  direct  rain  infiltration;  some  small  fraction 
the  pumpage  seems  to  flow  from  a  deeper  aqui 
through  a  specific  faulted  zone;  another  small  fr 
tion  might  correspond  to  contributions  front 
nearby  stream  that  is  in  hydraulic  connection  v. 
the  aquifer,  although  leakage  through  the  ova 
ing  aquitard  might  also  be  relevant.  (See  also  W 
09568)  (Author's  abstract) 
W87-09579 

APPLICATION  OF  ISOTOPE  TECHMQl 
AND  WELL  LOGGIND  IN  INVESTIGATI 
GROUND  WATER  INFLUENCED  BY  MINT] 

Charles  Univ.,  Praha  (Czechoslovakia).  Facult; 

Science. 

S.  Mares,  and  J.  Silar. 

IN:  Water  in  Mining  and  Underground  Works 

Agua  en  la  Mineria  y  Trabajos  Subterraneos), 1 

umes  I,  1984.  SIAMOS  78.  p  199-206,  2  fig,  8 

Descriptors:  'Tracers,  'Isotopic  tracers,  H 
logs,  'Mine  drainage,  'Confined  aqui 
'Groundwater  movement,  'Radioactive  trai 
•Logging,  Pumping,  Sandstones,  Hydraulic  gi 
ent,  Boreholes,  Aquifers,  Mining  engineering. 

In  a  confined  aquifer  of  Cenomanian  sandstt 
groundwater  is  pumped  from  boreholes  to 
crease  the  discharge  of  water  entering  a  mu 
Northern  Bohemia.  Another  aquifer  of  Turc 
sandstone  is  separated  from  the  lower  one  bj 
permeable  marlstone.  Radiocarbon  and  to 
measurements  proved  Holocene  ages  of  grc 
water  in  the  lower  aquifer  with  sporadic  admi 
of  modern  water.  Vertical  hydraulic  gradient 
groundwater  flow  from  the  upper  to  the  1 
aquifer  was  established  by  well  logging.  Pun 
from  the  lower  aquifer  may  locally  affecl 
upper  aquifer.  (Author's  abstract) 
W87-09580 


INFLUENCE  OF  UNDERGROUND  E 
NEERING  WORKS  ON  HYDROGEOLOG 
CONDITIONS  OF  THE  SUBURBAN  AB 

Comenius     Univ.,     Bratislava     (Czechoslov 

Dept.  of  Hydrogeology. 

L.  Mellioris,  and  O.  Tavoda. 

IN-  Water  in  Mining  and  Underground  Wort 

Agua  en  la  Mineria  y  Trabajos  Subterraneos) 

umes  I,  1984.  SIAMOS  78.  p  207-218,  5  fig,  1 

ref. 

Descriptors:  'Model  studies,  'Groundwater  i 
ment,  'Geohydrology,  'Water  table,  'Sub 
areas,  'Hydraulic  engineering,  Structural  eng 
ing,  Model  studies,  Project  planning,  Design 
ria,  Engineering  geology,  Construction. 

In  underground  engineering  and  constr 
reaching  below  the  water  table  a  change  oc< 
the  groundwater  flow  regime  that  is  evid 
increased  uplift  and  hydrostatic  pressures, 
increases  in  filtration  rate,  and  an  increased 
bility  of  suffusion.  The  extent  of  this  effect  di 
on  the  geological  and  hydrogeological  con 
of  the  locality.  In  the  Bratislava  suburbai 
model  studies  were  undertaken  of  a  planne 
struction  of  an  underpass  combined  with  as 
for  pedestrians.  The  experimental  solutio 
made  on  a  planar  model  of  the  seepage  bj 
the  method  of  electro-hydrodynamic  analog 
underground  constructions  of  the  und"?!! 
subway  are  to  be  built  by  means  of  hydrai 
perfect  construction  and  sealing  under 
walls  sunk  down  to  the  impermeable  N 
strata,  which  excludes  seepage  under  tnei 
experimental  solution  shows  that  these 
ground  constructions  will  result  m  a  hyd 
pressure  increase  on  the  underpass  walls  o 
20  to  25%.  Compared  with  older  archive  i 
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lis  value  shows  that  the  groundwater  table  may 
lunge  constantly  to  a  considerable  extent  under 
ic  influence  of  further  underground  objects.  (See 
m  W87-09568)  (Geiger-PTT) 
.'87-09581 


ONE   AND    OPEN    PIT    DEWATERING    AT 
HINGOLA,  ZAMBIA, 

changa   Consolidated    Copper    Mines    Limited, 

hingola  (Zambia).  Geology  Dept. 

ar  primary  bibliographic  entry  see  Field  4B. 

17-09584 


A    GROUND    WATER 
AN    UNDERGROUND 


EVELOPMENT  OF 
AZARD  MAP  FOR 
3AL  MINE, 

'Appolonia  Consulting  Engineers,  Inc.,  Engle- 
ood,  CO. 

O.  Thunnan,  V.  Straskraba,  and  R.  D.  Ellison. 
1:  Water  in  Mining  and  Underground  Works  (El 
iua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
Bes  I,  1984.  SIAMOS  78.  p  273-291,  5  fig. 

csenptors:  'Coal  mining,  'Safety,  'Groundwater 
Dvement,  'Mapping,  'Mining  engineering,  Mine 
linage.  Subsurface  drainage,  Coal  mines,  Project 
inning.  Sandstones,  Aquifers,  Geohydrology, 
roundwater  recharge. 

■oundwater  conditions  affecting  underground 
al  mine  planning,  development  and  operations  at 
undeveloped  property  were  investigated.  Three 
liable  seams  and  adjacent  sandstone  members, 
arated  by  shaly  confining  beds,  act  as  aquifers, 
i  a  result  of  formation  dip,  head  varies  from  zero 
over  300  meters.  Faulting  probably  connects  the 
infers  in  localized  areas.  Field  and  laboratory 
la  were  used  to  establish  a  groundwater  hazard 
ip  ranking  the  property  by  five  levels  of  hydro- 
riogic  complexity.  By  using  the  map  with  the 
ning  plan,  established  with  appropriate  consider- 
on  of  mining  efficiency,  safety  and  coal  recov- 
er it  was  possible  to  estimate  the  water  inflow 
ring  development  of  entries,  initial  longwall 
ning  and  sustained  longwall  mining  for  the 
ire  period  of  operation.  (See  also  W87-09568) 
uthor's  abstract) 
17-09585 


UGIN  AND  DYNAMICS  OF  THE  WATERS 
OWING  INTO  THE  MINING  WORKS  IN 
OCTN  (SANTANDER,  SPAIN)  (SOBRE  EL 
1JGEN  Y  DINAMICA  DE  LAS  AGUAS 
LYENTES  A  LAS  EXPLOTACIONES  MIN- 
AS  DE  REOCTN  (SANTANDER,  ESPANA)), 
iveradad  Autonoma  de  Barcelona,  Barcelona 
am).  Dept.  de  Geodinamica  Externa  e  Hidro- 
IM. 

rffli  Arrufat,  C  F.  Lopez  Vera,  and  A.  Peon 

aez 

Water  in  Mining  and  Underground  Works  (El 
ua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
es I,  1984.  SIAMOS  78.  p  293-307. 

scriptors:  'Drainage  engineering,  'Groundwat- 
novement,  'Hydrologic  models,  'Groundwater 
large,  'Mine  drainage,  'Isotopic  tracers, 
ling  engineering,  Isotope  studies,  Subsurface 
mage.  Model  studies,  Retention  time,  Aquifers, 
tium.  Surface  drainage,  Detention  time. 

a  mine  works  drain  a  continuous  volume  of 

reaching  a  maximum  of  about  900  liters/sec. 

ffort  represents  a  quarter  of  the  work's  oper- 

cost   Results  of  a  major  study  based   on 

"able  meteorological,  geological,  and  hydrolo- 

data  made  it  possible  to  propose  a  model 

he  origin  and  drainage  of  the  inflow  water. 

fy  some  model  parameters,  hydrochemical 

atopic  studies  using  tritium  were  performed. 

results  of  these  investigations  confirmed  some 

«*>  or  the  primary  model  and  elucidated  a 

m  dynamic  detention  time  of  water  in  the  aqui- 

749586°  W87_09568)  (Geiger-PTT) 


Water  Resources  Commission,  Sydney  (Australia) 
W.  H.  Williamson. 

IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I,  1984.  SIAMOS  78.  p  309-328,  3  fig,  2  tab, 
10  ref. 

Descriptors:  'Groundwater  movement,  'Mine 
drainage,  'Coal  mining,  'Public  participation, 
•Environmental  effects,  Reservoirs,  Geohydro- 
logy, Aquifers,  Groundwater  recharge,  Project 
planning,  Permeability,  Boreholes,  Excavation, 
Coal  mines. 

Hydrogeological  evidence  figures  importantly  in  a 
public  inquiry  on  whether  coal  mining  should  be 
permitted  under  the  stored  waters  of  five  dams 
which  provide  part  of  Sydney's  water  supply.  Ref- 
erence is  made  to  the  natural  groundwater  regime, 
entry  of  water  into  existing  mines,  and  test  bores 
which  showed  aquifer  systems  to  be  retained  over 
the  workings.  Estimates  are  given  of  vertical  per- 
meability, based  on  water  discharge  from  the 
mines.  After  reviewing  the  factors  involved  it  was 
concluded  that  it  is  practical  to  mine  under  the 
stored  waters  without  causing  undue  leakage.  (See 
also  W87-09568)  (Author's  abstract) 
W87-09587 


WATER  HAZARD  IN  DEEP  GOLD  MINING 
OF  THE  FAR  WEST  WITWATERSRAND  - 
SOUTH  AFRICA, 

Gold  Fields  of  South  Africa  Ltd.,  Carletonville 
(South  Africa). 

J.  F.  Wolmarans,  and  F.  H.  Guise-Brown. 
IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I,  1984.  SIAMOS  78.  p  329-346,  12  fig,  6  ref. 

Descriptors:  'Groundwater  movement,  'Mine 
drainage,  'Mining  engineering,  'South  Africa, 
'Aquifers,  Geohydrology,  Hydrostatic  pressure, 
Dolomite,  Groundwater  recharge,  Aquifer  charac- 
teristics, Aquifer  testing,  Excavation,  Weathering, 
Tunneling,  Safety,  Gold,  Dewatering. 

Precautionary  and  remedial  methods  are  discussed 
in  dealing  with  water  ingress  in  shaft  sinking,  tun- 
nelling and  stoping  within  a  mining  area  of  345 
square  kilometers.  Hydrostatic  pressures  exceeding 
295,000  kilopascals  are  encountered  at  depths  ap- 
proaching 3  kilometers.  Water  intersections  over  a 
period  of  more  than  40  years  are  scrutinized  to 
derive  an  explanation  for  a  sudden  inrush  of  385 
megaliters/day.  The  geohydrology  is  explained  to- 
gether with  an  analyses  of  the  chemical  weathering 
and  metamorphism  of  the  overlying  pre-Cambrian 
dolomite  aquifer.  Geological  concepts  are  applied 
to  advise  on  precautionary  measures.  (See  also 
W87-09568)  (Author's  abstract) 
W87-09588 


INFLUENCE  OF  UNDERGROUND  CON- 
STRUCTIONS IN  CRYSTALLINE  ROCK  ON 
GROUNDWATER  CONDITIONS  AND  THE 
USE  OF  ARTIFICIAL  RECHARGE  TO  RE- 
STORE A  LOWERED  PIEZOMETRIC  SUR- 
FACE, 

Chalmers   Univ.    of  Tech.,   Goteborg   (Sweden). 
Dept.  of  Water  Supply  and  Sewerage. 
For  primary  bibliographic  entry  see  Field  4B. 
W87-09589 


J^1^0010^  ASPECTS  OF  COAL 
X  ^J£R  STORE0  WATERS  NEAR 
»NEY,  AUSTRALIA, 


HYDROGEOLOGICAL  ASPECTS  OF  GROUND 
WATER  INFLOW  IN  THE  JUKTAN  TUNNELS, 
SWEDEN, 

Centrala  Driftledningen,  Vaellingby  (Sweden). 
A.  Carlsson,  and  T.  Olsson. 

IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I,  1984.  SIAMOS  78.  p  373-389,  10  fig,  4  tab 
17  ref. 

Descriptors:  'Tunnel  construction,  'Tunnel  hy- 
draulics, 'Groundwater  movement,  'Tunnels, 
•Tunneling,  Excavation,  Subsurface  drainage,  Hy- 
draulic engineering,  Permeability  coefficient, 
Design  criteria,  Underground  powerplants. 

The  Juktan  underground  powerplant  in  northern 
Sweden  requires  tunnels  to  transfer  water  between 


Groundwater — Group  2F 

two  lakes  to  exploit  the  head  of  the  River  Juktan. 
By  measuring  the  static  vaicr  head  in  the  rock 
mass  surrounding  the  underground  constructions,  a 
marked  anisotropic  behavior  of  the  hydraulic  con- 
ductivity was  illustrated.  Rock  stress  measure- 
ments made  in  the  tunnels  showed  that  there  is  a 
correlation  with  respect  to  direction  between  the 
extreme  value  of  the  hydraulic  conductivity  and 
the  compressive  stress.  Hydrogeological  studies 
have  demonstrated  that  the  rock  mass  is  heteroge- 
neous regarding  its  water-bearing  capacity,  and  the 
conditions  for  water  transmission  vary  consider- 
ably, depending  on  the  degree  of  tectonic  fractur- 
ing. (See  also  W87-09568)  (Geiger-PTT) 
W87-09591 


BRITISH  EXAMPLES  OF  A  HYDROGEOLO- 
GICAL APPROACH  TO  THE  EVALUATION 
OF  DRAINAGE  PROBLEMS  IN  SUBSURFACE 
ENGINEERING, 

Institute  of  Geological  Sciences,  London  (Eng- 
land). 

S.  S.  D.  Foster,  and  M.  Price. 
IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I,  1984.  SIAMOS  78.  p  409-428,  8  fig,  11  ref. 

Descriptors:  'Subsurface  drainage,  'Mining  engi- 
neering, 'Design  criteria,  'Geohydrology,  'Drain- 
age engineering,  'Groundwater  movement, 
Groundwater  management,  Tunnel  construction, 
Case  studies. 

Projects  involving  subsurface  engineering  have  in- 
creased steadily,  both  in  number  and  complexity, 
during  the  present  decade.  During  site  investiga- 
tion, failure  to  identify  the  potentially  difficult 
problems  that  arise  from  the  presence  of  ground- 
water in  highly  permeable  strata  can,  and  often 
does  lead  to  costly  delay  and/or  re-design  during 
construction.  The  hydrogeological  approach  to  the 
collection  and  evaluation  of  groundwater  data  dif- 
fers, in  both  philosophy  and  techniques,  from  that 
normally  used  in  civil  and  mining  engineering  site 
investigations.  The  value  of  such  an  approach  is 
discussed,  citing  a  number  of  recent  British  exam- 
ples. (See  also  W87-09568)  (Geiger-PTT) 
W87-09593 


SYSTEM  OF  UNDERGROUND  WATER  IN  A 
KARSTIC  COUNTRY  AND  THE  TUNNELS  EX- 
CAVATED FOR  WATER  TRANSPORT  TO 
ATHENS  (LE  REGIME  DES  EAUX  SOUTER- 
RAINES  DANS  UN  PAYS  KARSTIQUE  ET  LES 
GALERIES  DE  LA  GRANDE  ADDUCTION 
D'EAU  D'ATHENES), 

Univ.  de  Thrace,  Xanthi  (Greece).  Lab.  de  Geolo- 
gie  dTngenieur. 
P.  G.  Marinos. 

IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I,  1984.  SIAMOS  78.  p  441-462,  10  fig,  26  ref. 

Descriptors:  'Tunnel  construction,  'Tunnel  hy- 
draulics, 'Karst  hydrology,  'Groundwater  move- 
ment, *Tunneling,  Geohydrology,  Karst,  Lime- 
stone, Aqueducts,  Hydraulic  engineering,  Subsur- 
face drainage. 

A  large  part  of  the  aqueduct  under  construction 
from  Mornos  Dam  in  Central  Greece  to  Athens 
consists  of  tunnels  through  limestone  mountains  or 
smaller  massifs  with  important  surface  karst  fea- 
tures. Studies  of  the  geohydrology  of  the  area  and 
observations  in  the  tunnels  showed  a  heterogeneity 
of  the  hydrological  regime  with  different  hydraulic 
systems,  depending  on  their  altitude,  their  distance 
from  the  relief,  the  surface  discharge  points  of 
groundwaters,  and  the  size  of  the  massifs.  These 
factors  play  an  important  role  in  tunnel  construc- 
tion and  operation.  (See  also  W87-09568)  (Geiger- 
PTT) 
W87-09595 


PROBLEMS  OF  WATER  INRUSH  INTO 
GREEK  UNDERGROUND  MINES  WITH  SPE- 
CIAL EMPHASIS  TO  SEA  WATER  INRUSH 
THROUGH  KARSTIC  LIMESTONES  OR  IM- 
PERMEABLE FORMATIONS, 
Athens  Univ.  (Greece). 
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Field  2— WATER  CYCLE 
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Group  2F — Groundwater 

G.  P.  Marinas,  J.  N.  Economopoulos,  and  N.  G. 

IN-  Water  in  Mining  aid  Underground  Works  (El 
Agua  en  la  Minena  y  Trabajos  Subterraneos),  Vol- 
umes I,  1984.  SIAMOS  78.  p  463-475,  7  fig,  4  ref. 

Descriptors:  *Groundwater  movement,  ♦Mining 
engineering,  'Mine  drainage,  'Seawater,  'Dam 
construction,  Dams,  Limestone,  Karst,  Geohydro- 
logy,  Coastal  engineering,  Marl,  Clays,  Tectonics, 
Geomorphology,  Case  studies,  Groundwater  man- 
agement. 

Since  the  country  of  Greece  is  almost  completely 
surrounded  by  the  sea,  Greek  mines  face  the  con- 
stant threat  of  seawater  inrush.   Strong  tectonic 
anomalies  usually  occur  along  the  coast,  and  sus- 
ceptibility to  inrush  is  closely  tied  to  geomorphic 
conditions  prevailing  in  each  area.  Impermeable 
rock  formations  (marls,  clays,  schists,  etc    )  laid 
below  sea  level,  as  well  as  very  permeable  ones 
(karstic  limestones  and  marbles)  behave  differently 
towards    water   inrush   into   Greek   underground 
mines  operating  far  from  or  near  to  the  coast  line. 
In  the  chromite  mines  of  Central  Greece,  water 
inrushes   are   handled   by   pumping   and   cement 
grouting.  Lavrion  mines  near  Athens  which  con- 
sists mainly  of  marble  and  schist  employ  grouting 
of  the  impermeable  schists  and  skarns  to  prevent 
seawater  inrushes.  The  Stratonion  and  Olympias 
mines   could   carry   out   mining   operations   even 
below  sea  level  without  seawater  inrush.  1  he  A  i- 
veri  lignite  mine  which  is  mainly  in  mesozoic  li- 
mestones  is   exploited   by   the   sub-level    caving 
method  of  mining.  At  38  m  below  sea  level,  a 
concrete  dam  was  constructed  to  prevent  seawater 
inrush.  This  measure,  along  with  pumping  and 
cement  grouting,  brought  seawater  inrush  under 
control.  (See  also  W87-09568)  (Geiger-PTT) 
W87-09596 

FORECASTING  THE  RATES  OF  WATER  IN- 
FLOWING INTO  MINES, 

Mining  Research  Inst.,  Budapest  (Hungary). 
A.  Schmieder.  . 

IN-  Water  in  Mining  and  Underground  Works  (bl 
Asua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I,  1984.  SIAMOS  78.  p  511-534,  6  fig,  1  tab,  8 
ref. 

Descriptors:  'Groundwater  movement,  *Mining 
engineering,  *Mine  drainage,  'Forecasting, 
Groundwater  management,  Mathematical  studies, 
Mathematical  models,  Geohydrology,  Seepage. 

The  frequency  of  water  inrushes  in  mines  and  their 
relationship  to  geohydrologic  factors  is  analyzed. 
The  general  hydraulics  of  single  inrushes  and 
group  inrushes  are  described.  Water  inflow  rates 
vary  and  tend  to  increase  and  then  decrease  with 
time.  Depending  on  their  variations  in  time,  the 
types  of  inflow  are:  drainage  of  caverns,  inflows 
without  throttling,  and  throttled  rate  inflows. 
Mathematical  expressions  which  describe  each  ot 
these  inflow  types  are  derived.  A  general  expres- 
sion which  calculates  the  yield  of  simultaneous 
inrushes  is  also  described.  (See  also  W87-09568) 
(Geiger-PTT) 
W87-09599 

PIEZOMETRIC  LEVEL  IN  HSSURE  AREAS 
(LE  NIVEAU  PIEZOMETRIOUE  DANS  LES 
ZONES  DE  DIACLASES), 

E.  Sobotha. 

IN-  Water  in  Mining  and  Undei ground  Works  (h.1 
Aeua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I,  1984.  SIAMOS  78.  p  553-557,  6  fig,  2  ref. 

Descriptors:  'Geohydrology,  'Geologic  fractures, 
•Groundwater  movement,  'Water  table,  'Mine 
drainage,  Geological  surveys,  Piezometnc  head, 
Seepage,  Groundwater  level. 

During  the  sinking  of  pits  and  galleries,  the  engi- 
neering geologist  makes  observations  which  are 
often  in  contradiction  to  the  results  of  geological 
surveys  Water  table  levels  can  be  measured  in  the 
rocks  In  highly  disturbed  strata,  the  groundwater 
level  is  not  always  uniform;  a  small  distance  is 
suffic;  :it  for  great  differences.  At  a  distance  of  100 
meters  from  a  drowned  mine  gallery,  tension  faults 


have  been  discovered  which  absorb  water  from 
higher  groundwater,  causing  a  dry  area  in  the 
mine.  (See  also  W87-09568)  (Geiger-PTT) 
W87-09601 

2G.  Water  In  Soils 

FINITE  ELEMENT  ANALYSIS  OF  WATER 
FLOW  IN  VARIABLY  SATURATED  SOIL, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agronomy. 
J.  J.  Kaluarachchi,  and  J.  C.  Parker 
Journal  of  Hydrology  JHYDA7,  Vol.  90,  No.  3/4 
p  269-291,  April  1987.  10  fig,  3  tab,  11  ref,  3 
append.  Virginia  Dept.  of  Health  Contract  84- 
0003-07,  USDA  Project  3332301. 

Descriptors:  'Groundwater  movement,  'Soil 
water  movement,  'Unsaturated  flow,  'Data  inter- 
pretation, 'Finite  element  analysis,  'Saturated 
flow,  'Model  studies,  Saturated  soil,  Simulation, 
Computers,  Costs,  Comparison  studies. 

A  two-dimensional  Galerkin  finite  element  model 
for  water  flow  in  variably  saturated  soil  is  present- 
ed  As  fourth-order  Runge-Kutta  time  integration 
method  is  employed  which  allows  use  of  time  steps 
at  least  2  times  greater  than  for  a  traditional  finite 
difference  approximation  of  time  derivatives.  For 
short  total  simulation  times  computer  execution 
costs  for  the  Runge-Kutta  method  are  greater  than 
for  the  finite  difference  approximation  due  to  the 
start  up  cost  of  the  Runge-Kutta  method,  but  for 
longer  simulation  times  the  Runge-Kutta  method 
requires    considerably    less    computational    ettort 
even  when  automatic  time-step  adjustment  is  used 
with  the  finite  difference  procedure.  A  comparison 
of  the  method  of  influence  coefficients  and  2x2 
Gaussian  integration  to  compute  element  matrices 
indicates  that  the  influence  coefficient  method  re- 
duces total  execution  time  to  60%  of  that  required 
for    numerical    quadrature.    Computed    pressure 
heads  using  the  influence  coefficient  method  and 
numerical   integration  are  found  to  be  in  close 
agreement  with  each  other  even  under  conditions 
of  highly  non-linear  soil  properties  in  a  heterogene- 
ous domain.  Fluxes  computed  by  the  two  methods 
are  also  generally  in  close  agreement  except  under 
extremely  non-linear  conditions  when  some  devi- 
ations were  observed  at  short  simulation  times. 
(Author's  abstract) 
W87-08620 


CYCLES  OF  SOIL:  CARBON,  NITROGEN, 
PHOSPHORUS,  SULFUR,  MICRONU- 

TRIFNTS 

Illinois    Univ.    at    Urbana-Champaign.    Dept.    of 

Agronomy. 

F.  J.  Stevenson. 

John  Wiley  and  Sons,  New  York,  NY.  1986.  380  p. 

Descriptors:  'Soil  properties,  'Cycling  nutrients, 
•Carbon,  'Nitrogen,  'Phosphorus,  'Sulfur,  Soil 
water,  Fertilizers,  Organic  matter,  Soil  chemistry, 
Soil  environment,  Soil  organic  matter. 

Transformations  caused  by  microorganisms  have  a 
profound  effect  on  the  ability  of  soils  to  provide 
food  and  fiber  for  an  expanding  world  population. 
Of  paramount  importance  is  the  cycling  of  carbon, 
nitrogen,  phosphorus,  sulfur,  and  the  micronutnent 
cations.  A  knowledge  of  the  various  cycles  and 
their  interactions  is  essential  for  the  intelligent  use 
of  soil  as  a  medium  for  plant  growth  and  for  the 
rational   use  of  natural   and   synthetic   fertilizers. 
Since  the  biochemical  cycles  constitute  the  life-line 
of  planet  earth,  information  relative  to  their  func- 
tioning in  terrestrial  soils  has  direct  application  to 
other  ecosystems.  The  text  covers  all  major  aspects 
of  nutrient  cycling,   including  fluxes  with  other 
ecosystems,  biochemical  pathways  and  transforma- 
tions  gains  and  losses,  chemical  fixation  reactions, 
and   plant   availability.    Environmental   issues  are 
integrated  into  the  classical  treatment  of  cycling 
processes.  Two  chapters  are  devoted  exclusively 
to  pollution  of  the  environment.  A  broad  range  ol 
topics  are  treated,  including:  management  of  crop 
residues  and  maintenance  of  soil  organic  matter; 
use  of  soil  for  disposal  of  organic  wastes;  biological 
nitrogen  fixation;  denitrification;  efficiency  of  fer- 


tilizer nitrogen  use  by  plants;  nitrates  in  food  i 
water;    chemistry    and    fate    of   phosphoru*  i 
sulfur;  and  behavior  of  trace  elements.   (Lai 
PTT) 
W87-08689 

INFLUENCE  OF  SOIL  WATER  CONTENT 
THE  SUPPLY  OF  PHOSPHATE  TO  PLAN 

Department  of  Scientific  and  Industrial  Resea 
Palmerston  (New  Zealand).  Grasslands  Div. 
For  primary  bibliographic  entry  see  Field  21. 

W87-08705 

SOIL  WATER  BALANCE  MODEL  FOR  SL 

ING  LAND,  L  o  „ 

Whatawhata  Hill  Country  Research  Station,  H 

ilton  (New  Zealand). 

For  primary  bibliographic  entry  see  Field  2A. 

W87-08735 

VARIATION  OF  THE  SUBSOIL  HYDRAl 
CONDUCTIVITIES  OF  SOME  NEW  ZEAL 
SOILS  WITH  CHANGES  IN  WATER  TENS! 
Department  of  Scientific  and  Industrial  Resei 
Lower  Hutt  (New  Zealand).  Soil  Bureau. 
M.  W.  Gradwell.  _ 

New  Zealand  Journal  of  Agricultural  Rest 
NEZFA7,  Vol.  29,  No.  2,  p  325-337,  1986.  4  I 
tab,  7  ref. 

Descriptors:  'Moisture  tension,  *Soil-moistur< 
sion,  'Soil  water  movement,  'Unsaturated 
•Hydraulic   conductivity,    *Field   capacity, 
Zealand,  Soil  types,  Regression  analysis,  Pi 
tion,  Pore  size. 

Measurements  of  hydraulic  conductivity  of 
near  to  field  capacity,  were  made  on  23  sut 
using  water  flow  through  core  samples  pi 
between  2  membranes  under  tension.  A  meth 
eliminating  the  effects  of  air  diffusion  throuj 
membranes  by  reversals  of  flow  enabled  me 
ments  to  be  taken  at  tensions  of  up  to  0' 
Hydraulic  conductivities  at  a  tension  of  0. 
ranged  from  4  times  10  to  the  minus  11th  po\ 
2  times  10  to  the  minus  7th  power  m/s.  Cond 
ities  at  0.4  bar  were  related  to  those  at  0.1  I 
the  regression  equation  y  =  -5.019  +  0.. 
where  y  and  x  are  the  logarithms  to  base  10 
conductivities  at  0.4  and  0.1  bar  respectivel; 
the  more  conductive  soils,  logarithmic  pi 
conductivity  against  tension  were  mostly 
straight  lines.  The  ratios  of  conductivities 
ured  to  conductivities  predicted  from  por< 
(matching  factors)  were  generally  similar  o\ 
range  0  1-0.4  bar,  and  conductivities  predict 
1  0  bar  and  multiplied  by  these  factors  i 
appeared  to  be  reasonable  extrapolations 
measurements.  However,  for  slowly  cone 
samples,  such  as  fragipans  or  a  non-volcam 
one  or  both  of  these  conditions  were  not  a 
predictions  of  conductivities  from  pore-sue 
butions  are  not  considered  to  be  advisable 
thor's  abstract) 
W87-08736 


LEACHING  LOSSES  FROM  IRRIGATE! 
TURE:  WAIAU  IRRIGATION  SCI 
NORTH  CANTERBURY, 

Ministry    of   Works    and    Development 
church  (New  Zealand).  Water  and  Soil  D 

For  primary  bibliographic  entry  see  Field  51 

W87-08737 

INFLUENCE  OF  LONG  TERM  CUL 
OPERATIONS  ON  PHYSICAL  AND  \ 
RETENTION  CHARACTERS  OF  A 
SANDY  LOAM  SOIL, 

Central  Plantation  Crops  Research  Inst.. 

0°dp(Ijnodshi,'  P.  T.  Varghese,  E.  V.  Nelliat,  a 
H.  Khan.  ,    _      .     .     .  1 

International  Journal  of  Tropical  Agi 
IJTADD,  Vol.  4,  No.  2,  p  108-115,  June 
fig,  2  tab,  12  ref. 

Descriptors:  •Soil  water,  'Retention  c 
♦Soil    moisture    retention,     ♦Loam,      ft 


20 


WATER  CYCLE— Field  2 


Iinure.  'Tillage  effects,  Density,  Coconuts,  Po- 
aty.  Cultivation,  Specific  retention,   Retention. 

e  effects  of  long  term  manurial-cum-cultural 
tcbces.  imposed  since  1919  and  modified  in  1972, 
physical  and  water  retention  properties  of  a  red 
dy  loam  soil  planted  to  coconut,  were  studied, 
e  treatments  like  forking  basins  after  inorganic 
ulization.  no  tillage  and  no  manuring,  and  tillage 
Ji  organic  and  inorganic  fertilization,  showed  an 
jrovement  in  water  holding  capacity,  bulk  den- 
,  estimated  porosity  and  available  water  capac- 
over  the  treatment  of  tillage  alone  when  tested 
their  cumulation  effect  during  1982.  More  or 
I  a  similar  trend  was  observed  for  water  retained 
various  tensions.  However,  the  treatments  like 
long  basins  after  inorganic  fertilization,  no  till- 
and  no  manuring  and  tillage  with  organic  and 
rganK  fertilization  had  an  edge  over  other  treat- 
Ms.  The  data  revealed  that  minimum  disturb- 
e  of  soil  by  way  of  forking  after  inorganic 
llization  helped  in  maintaining  better  physical 
.ronment  in  basins  of  coconut  palms  over  other 
itments.  (Author's  abstract) 
7-08773 


UPORAL  OBSERVATIONS  OF  SURFACE 
1L  MOISTURE  USING  A  PASSIVE  MICRO- 
VE  SENSOR 

iculrural  Research  Service,  Beltsville,  MD. 
lrology  Lab. 

Jackson,  and  P.  O'Neill, 
note  Sensing  of  Environment  RSEEA7,  Vol. 
No  3,  p  281-296,  April  1987.  10  fig,  4  tab,  12 

cnptors:  *Soil  water,  *Measuring  instruments, 
crowave  sensors,  'Remote  sensing,  'Agricul- 
J  lands.  Prediction,  Density,  Simulation,  Drain- 

Eries  of  10  aircraft  flights  was  conducted  over 
cultural  fields  to  evaluate  relationships  be- 
en observed  surface  soil  moisture  and  soil  mois- 
predicted  using  passive  microwave  sensor  ob- 
atioos.  An  a  priori  approach  was  used  to  pre- 
values  of  surface  soil  moisture  for  three  types 
ields  tilled  corn,  no-till  corn  with  soybean 
ble,  and  idle  fields  with  corn  stubble.  Accepta- 
predictions  were  obtained  for  the  tilled  corn 
s.  while  poor  results  were  obtained  for  the 
ts.  The  source  of  error  is  suspected  to  be  the 
aty  and  orientation  of  the  surface  stubble  layer; 
:ver,  further  research  is  needed  to  verify  this 
matron.  Temporal  comparisons  between  ob- 
ed,  microwave  predicted,  and  soil  water-simu- 
1  moisture  values  showed  similar  patterns  for 
1  well-drained  fields.  Divergences  between  the 
rved  and  simulated  measurements  were  appar- 
»  poorly  drained  fields.  This  result  may  be  of 
e  in  locating  and  mapping  hydrologic  contrib- 
5  areas.  (Author's  abstract) 
-08781 


IPERATURE  MODELLFNG  OF  WET  AND 

DESERT  SOILS, 
Soma  Univ.,  Los  Angeles.  Dept.  of  Biology. 

Noble,  and  G.  N.  Geller. 
nal  of  Ecology  JECOAB,  Vol.  75,  No.  1,  p 
258,  March  1987.  5  fig,  1  tab,  26  ref. 

*iptors:  'SoU  water,  'Soil  temperature, 
ien  soils,  'Soil-water-plant  relationships,  *De- 
.    Model  studies,  Computer  models,  Tempera- 

lemperature  effects,  Thermal  conductivity 
Jematical  equations,  Soil  moisture,  Soil  mois- 
ttention.  Wind  velocity,  Wind,  Air  tempera- 

sonoran  Desert,  California,  Model  testing. 

«n  of  a  study  on  thermal  relations  of  desert 

'il  temperatures  at  various  depths,   soil 

«ve    water    loss,    radiation    components, 

speeds  and  air  temperature  were  measured 

I  over  a  24-hour  period  for  a  naturally  dry 

m  artificially  wet  soil  in  the  north-western 

™.  Desert ,"»  California.  Also,  the  thermal 

wrvity   volumetric  heat  capacity  and  water 

"iai  ol  the  soil  were  determined  in  the  labora- 

"w  a  wide  range  of  soil-water  contents.  A 

>««  model  was  then  developed  to  predict  soil 

"wire  at  various  depths.  The  measured  soil 


temperature  was  generally  within  1  C  of  that  pre- 
dicted by  the  model,  and  the  measured  net  energy 
exchange  of  the  soil  with  the  atmosphere  closely 
agreed  with  the  predicted  heat  storage  in  the  soil. 
A  sensitivity  analysis  showed  that  maximum  soil 
surface  temperatures  were  markedly  influenced  by 
shortwave  and  longwave  radiation  as  well  as  wind 
speed  and  air  temperature.  Model  simulations 
showed  that  nearly  all  of  the  decrease  in  maximum 
temperature  of  a  wet  soil  occurred  above  a  soil- 
water  potential  of  -0.2  MPa.  The  damping  depth 
for  daily  temperature  changes  was  about  10  cm  for 
both  wet  and  dry  soils.  When  the  soil  was  shaded 
by  a  common  bluegrass,  which  influenced  short- 
wave and  longwave  radiation  as  well  as  wind 
speed  profiles,  simulated  maximum  soil  surface 
temperatures  decreased  about  2  C  for  every  10% 
increase  in  shading,  indicating  that  nurse  plants  can 
have  a  substantial  effect  on  the  local  microclimate. 
(Author's  abstract) 
W87-08791 


MEASUREMENT  OF  SOIL  WATER  CONTENT 
USING  THE  COMBINED  TIME-DOMAIN  RE- 
FLECTOMETRY  -  THERMAL  CONDUCTIVI- 
TY PROBE, 

National    Research   Council   of  Canada,    Ottawa 

(Ontario).  Inst,  for  Research  in  Construction 

T.  H.  W.  Baker,  and  L.  E.  Goodrich. 

Canadian   Geotechnical   Journal   CGJOAH,   Vol 

24,  No.  1,  p  160-163,  February  1987.  5  fig,  10  ref. 

Descriptors:  'Soil  water,  'Measuring  instruments, 
'Time-domain  reflectometry,  'Thermal  conductiv- 
ity probe,  'Data  acquisition,  Reflectometry,  Ther- 
mal conductivity,  Electrical  properties,  Conductiv- 
ity, Field  tests,  Soil  properties,  Mathematical  equa- 
tions. 

A  two-pronged  metal  probe  measures  the  thermal 
conductivity  and  apparent  dielectric  constant  of 
soils  in  the  laboratory  and  in  the  field.  One  prong 
acts  as  a  transient  line  heat  source  probe  in  measur- 
ing thermal  conductivity.  The  apparent  dielectric 
constant  of  the  soil  is  determined  by  the  time- 
domain  reflectometry  technique,  using  both  prongs 
as  a  parallel  transmission  line.  Volumetric  water 
content  is  determined  from  the  apparent  dielectric 
constant,  making  use  of  an  empirical  relation  valid 
for  most  soils.  For  volumetric  water  contents 
above  about  8%,  the  apparent  dielectric  constant 
shows  a  strong  dependence  on  water  content  and 
relatively  small  changes  can  be  measured;  sensitivi- 
ty increases  with  water  content.  For  volumetric 
water  contents  less  than  8%,  a  soil-dependent  em- 
pirical relation  between  water  content  and  thermal 
conductivity  was  developed  that  is  most  sensitive 
at  lower  water  contents.  The  combined  probe  pro- 
vides a  means  of  monitoring  the  water  content 
over  a  wide  range  of  values,  in  the  field  and  in  the 
laboratory.  (Author's  abstract) 
W87-08796 


SPATIAL  VARIABUJTY  OF  SOIL  WATER 
AND  EVAPOTRANSPIRATION, 

Royal  Veterinary  and  Agricultural  Univ.,  Copen- 
hagen (Denmark).  Dept.  of  Soil  and  Water  and 
Plant  Nutrition. 
S.  Hansen,  and  H.  E.  Jensen. 

Nordic  Hydrology  NOHYBB,  Vol.  17,  No  4/5  p 
261-268,  1986.  5  fig,  2  tab,  3  ref. 

Descriptors:  'Soil  water,  'Evapotranspiration, 
'Spatial  distribution,  'Soil  physical  properties, 
•Soil- water-plant  relationships,  'Model  studies, 
'Grasses,  Grasslands,  Soil  types,  Sand,  Loam,  Soil 
water  profiles,  Profiles,  Mathematical  studies, 
Mathematical  equations,  Hydrologic  budget,  Plant 
water  potential,   Simulation,   Simulation   analysis. 

Spatial  variability  in  evapotranspiration  from  a 
crop  covered  field  exposed  to  homogeneous  cli- 
matic conditions  is  partly  caused  by  field  variabili- 
ty in  soil  physical  properties  and  partly  by  field 
variability  in  pertinent  crop  properties.  An  analysis 
of  the  spatial  variability  in  soil  water  content  and 
evapotranspiration  for  two  0.5  hectare  grass  fields 
of  different  soil  texture  (a  coarse  sand  and  a  sandy 
loam)  was  presented.  Soil  physical  properties  and 
soil  water  profiles  were  determined  1  meter  apart 
at  16  points  systematically  located  in  each  field. 


Water  In  Soils — Group  2G 

The  analysis  of  soil  water  profiles  in  relation  to  soil 
physical  properties  indicates  an  appreciable  varia- 
bility within  the  range  of  1  meter.  For  this  reason  a 
relatively  simple  model  was  used  to  simulate  the 
variability  pattern  of  the  evapotranspiration,  taking 
into  account  the  variability  in  plant  available  water 
content.  The  results  of  the  simulations  are  com- 
pared with  the  evapotranspiration  patterns  deter- 
mined on  the  basis  of  a  short  term  water  balance. 
(Author's  abstract) 
W87-08815 


MODELLING  OF  UNSATURATED  FLOW  IN 
HETEROGENEOUS  SOILS  PART  I:  DETERMI- 
NISTIC SEMULATIONS  OF  WATER  FLOW  IN 
SOIL  PROFILES, 

Technical  Univ.  of  Denmark,  Lyngby. 

K.  H.  Jensen. 

Nordic  Hydrology  NOHYBB,  Vol.  17,  No.  4/5   n 

269-280,  1986.  14  fig,  6  ref. 

Descriptors:  'Soil  water,  'Soil  types,  'Heteroge- 
neous soils,  'Unsaturated  flow,  'Model  studies, 
'Simulation,  Simulation  analysis,  Flow,  Mathemat- 
ical studies,  Mathematical  equations,  Differential 
equations,  Differential  flow  equations,  Soil  physi- 
cal properties,  Soil  properties,  Hydraulic  proper- 
ties. 

Water  flow  and  solute  transport  in  the  upper  soil 
layers  are  processes  which  are  of  importance  in 
many  hydrological  and  agricultural  applications. 
These  processes  are  occurring  in  a  medium  which 
has  a  complex  composition,  since  the  soil  is  a 
product  of  both  the  geological  formation  history 
and  various  man-induced  activities  like  agricultural 
development.  In  addition,  the  upper  soil  is  subject 
to  cyclic  variations  in  water  content  in  response  to 
the  variable  exposure  of  rainfall  and  outer  evapo- 
transpiration demand.  Simulations  were  described 
of  the  field  conditions  at  different  points  within 
two  research  fields  where  comprehensive  field  in- 
vestigations were  carried  out.  The  simulations  are 
based  on  solutions  to  the  partial  differential  flow 
equation,  subject  to  the  measured  climatic  condi- 
tions and  the  hydraulic  properties  in  the  individual 
soil  columns.  The  simulations  of  water  content  and 
capillary  pressure  are  compared  with  measure- 
ments. (See  also  W87-08817)  (Author's  abstract) 
W87-08816 


MODELLING  OF  UNSATURATED  FLOW  IN 
HETEROGENEOUS  SOULS  PART  n:  STO- 
CHASTIC SIMULATION  OF  WATER  FLOW 
OVER  A  FDELD, 

Technical  Univ.  of  Denmark,  Lyngby. 

K.  H.  Jensen,  and  M.  B.  Butts. 

Nordic  Hydrology  NOHYBB,  Vol.  17,  No.  4/5  n 

281-294,  1986.  8  fig,  1  tab,  16  ref. 

Descriptors:  'Soil  water,  'Unsaturated  flow,  'Soil 
moisture  retention,  'Model  studies,  'Stochastic  hy- 
drology, 'Spatial  distribution,  Mathematical 
models,  Soil  physical  properties,  Soil  properties, 
Soil-water-plant  relationships,  Statistical  analysis, 
Permeability  coefficient,  Heterogeneous  soils. 

Modelling  of  soil  moisture  conditions  in  spatially 
variable  fields  is  treated  using  stochastic  methods. 
Spatial  variability  of  moisture  content  in  a  vegeta- 
tion covered  field  is  partly  caused  by  field  variabil- 
ity in  soil  physical  parameters.  A  physically  based 
model  is  coupled  with  a  statistical  description  of 
retention  properties  and  saturated  hydraulic  con- 
ductivity respectively  to  simulate  moisture  condi- 
tions in  heterogeneous  soils.  Results  are  compared 
with  measurements  obtained  from  two  0.5  hectare 
field  sites.  Simulations  based  on  the  variation  in 
retention  properties  are  shown  to  account  for 
much  of  the  observed  variation  in  soil  moisture 
conditions  with  some  deficiencies  evident  close  to 
the  soil  surface.  Variations  in  saturated  hydraulic 
conductivity  alone  give  and  incomplete  description 
of  observed  variability  in  soil  moisture  conditions 
(See  also  W87-08816)  (Author's  abstract) 
W87-08817 


LABORATORY  EXPERIMENTS  ON  SOLUTE 
TRANSPORT  IN  NON-HOMOGENEOUS 
POROUS  MEDIA, 
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Field  2— WATER  CYCLE 


H 


Group  2G— Water  In  Soils 

Technical  Univ.  of  Denmark,  Lyngby. 

For  primary  bibliographic  entry  see  Field  5B 

W87-08819 

WATBAL:  A  SEMI-DISTRIBUTED  PHYSICAL- 
LY   BASED    HYDROLOGICAL    MODELLING 

SYSTEM,  „      u  i 

Danish  Hydraulic  Institute,  Horsholm. 
J.  Knudsen,  A.  Thomsen,  and  J- C.  Refsgaard. 
Nordic  Hydrology  NOHYBB,  Vol.  17,  No.  4/5,  p 
347-362,  1986.  7  fig,  2  tab,  17  ref. 

Descriptors:  'Hydrologic  Models,  'Soil  water, 
•Runoff,  *Data  interpretation,  'Runoff  forecast- 
ing 'WATBAL  model,  Model  studies,  Hydrolo- 
gy Hydrologic  cycle,  Comparison  studies,  Stan- 
ford model,  SHE  model,  Root  zone,  Groundwater, 
Spatial  distribution,  Catchment  areas,  Hydrologic 
properties,  Land  use,  Model  testing,  Zimbabwe, 
Simulation. 

A  semi-distributed,  physically-based  hydrological 
modelling  system,  WATBAL,  which  accounts  for 
the  entire  land  phase  of  the  hydrologica   cycle  is 
described.  As  compared  with  the  two  alternative 
hydrological    model    types,    i.e.,    the    '^i'O1™ 
lumped,  conceptual  rainfall-runoff  models  (STAN- 
FORD model  type)  and  the  complex,  fully  distrib- 
uted, physically-based  model  (SHE  model  type). 
WATBAL  represents  an  intermediate  approach.  In 
the  model,  primary  attention  is  given  to  the  hydro- 
logical  processes  at  the  root  zone  level  through  a 
distributed,  physically-based  approach  whereas  the 
groundwater  processes  are  simulated  in  less  detail 
by  use  of  a  lumped,  conceptual  approach^  This 
approach  allows  WATBAL  to  use  spatially  distrib- 
uted input  data  to  account  for  the  spatial  and 
temporal  variability  of  meteorological  conditions, 
vegetation  and  soil  properties;  digital  satellite  in- 
formation can  be  used  as  input  data.  WA1BAL 
was  designed  primarily  as  a  tool  for  predicting 
runoff  from  ungauged  catchments  and  for  assessing 
the  hydrologic  effects  of  land  use  changes.    1  he 
capability  of  the  model  for  simulating  ungauged 
catchments  is  tested  using  results  from  a  recent 
feasibility  study  for  medium-sized  dams  in  Zim- 
babwe. (Author's  abstract) 
W87-08823 

EFFECT  OF  POLLUTED  AND  LEACHED 
SNOW  MELT  WATERS  ON  THE  SOIL  BACTE- 
RIAL COMMUNITY-QUANTITATD7E  RE- 
SPONSE, ...'^  .  ,, 
University  of  East  Anglia,  Norwich  (England). 
School  of  Environmental  Sciences. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-08874 


DYNAMICS  OF  NITROGEN  AND  CARBON  IN 
SOIL  DURING  PAPERMILL  SLUDGE  DE- 
COMPOSITION, 

Maine  Univ.  at  Orono.  Dept.  of  Plant  and  Soil 

Sciences. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-08891 

VOLATILIZATION  LOSS  OF  NITROGEN 
FROM  SUBMERGED  SALINE  SOIL, 

Central  Soil  Salinity  Research  Inst.,  Research  Sta- 
tion Canning  Town  (India). 
H.  S.  Sen,  and  B.  K.  Bandyopadhyay. 
Soil  Science  SOSCAK,  Vol.  143,  No.  1,  p  34-39, 
January  1987.  3  fig,  2  tab,  20  ref. 

Descriptors:  'Volatility,  'Nitrogen,  'Nutrients, 
•Solute  transport,  'Saline  soils,  'Fertilizers, 
•Model  studies,  'Flooding,  Soil  types,  Soil  chemi- 
cal properties,  Sulfates,  Ureas,  Ammonium,  Salini- 
ty Prediction,  Ammonia,  Sulfur,  Estimating,  Esti- 
mating equations,  Field  tests,  Floodwater,  Wind. 

The  volatilization  loss  of  nitrogen  was  studied  in  a 
submerged  field  at  2  levels  of  salinity,  3-4  dS/m 
(SW1)  and  7-8  dS/m  (SW2).  Volatilization  loss  (kg 
N/ha/d)  could  be  predicted  fairly  satisfactorily 
from  the  partial  pressure  gradient  of  NH3  (atm  x 
10  to  the  minus  6th  power)  between  the  floodwater 
and  the  atmosphere,  ignoring  the  influence  of  kind 
of  fertilizer  (N  source)  and  soil  salinity  level.  I  he 


relationship  was  significant  at  P  =  0.01.  It  is 
concluded  that,  to  increase  nitrogen-use  efficiency 
for  rice,  an  attempt  should  be  made  to  place  urea  at 
some  depth  below  the  surface  or  to  modify  existing 
fertilizers  chemically  or  physically  for  control  ed 
release  of  N  or  to  combine  both  to  limit  NH4-N  in 
floodwater.  This  is  particularly  important  in  saline 
soils  where  volatilization  loss  was  higher  than  in 
nonsaline  soils.  The  model  used  here  should  be 
tested  under  different  wind  velocities  to  determine 
its  applicability  under  a  wide  range  of  conditions. 
(Doria-PTT) 
W87-08892 

SPRING  WHEAT  GROWTH  AT  HIGH  AND 
LOW  SOIL  WATER  WITH  CONSTRICTED 
UPPER  ROOTS,  .  . 

South  Dakota  State  Univ.,  Brookings.  Dept.  ot 
Plant  Science.  „ 

For  primary  bibliographic  entry  see  Field  ID. 
W87-08893 

EFFECT  OF  IRRIGATION  ON  PERSISTENT 
TOXICITY  OF  INSECTICIDES  APPLIED  AS 
GRANULES  TO  SOIL  TO  BROWN  PLANT 
HOPPER  AND  RICE  SWARMING  CATERPIL- 

Kerala  Agricultural  Univ.,  Trivandrum  (India). 
For  primary  bibliographic  entry  see  Field  5B. 

W87-08897 

EFFECTS  OF  PH  AND  SOIL  TYPE  ON  CON- 
CENTRATIONS OF  ZINC,  COPPER  AND 
NICKEL  EXTRACTED  BY  CALCIUM  CHLO- 
RIDE   FROM    SEWAGE    SLUDGE-TREATED 

SOILS,  „  „  . 

Rothamsted     Experimental     Station,     Harpenden 

(England). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08911 

MOBILITY  OF  SLUDGE-BORNE  3,3'DICH- 
LOROBENZIDINE  IN  SOIL  COLUMNS, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Crop 

and  Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08925 

CHEMISTRY  OF  TENSION  LYSEMETER 
WATER  AND  LATERAL  FLOW  IN  SPRUCE 
AND  HARDWOOD  STANDS, 

Tennessee  Valley  Authority,  Muscle  Shoals,  AL. 

Air  Quality  Branch. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08926 

SOIL  CLOGGING  DURING  SUBSUKFACE 
WASTEWATER  INFILTRATION  AS  AFFECT- 
ED BY  EFFLUENT  COMPOSITION  AND 
LOADING  RATE,  . 

Wisconsin  Univ.-Madison.   Coll.   of  Agricultural 

and  Life  Sciences. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-08928 


VACUUM  TROUGH  EXTRACTORS  FOR 
MEASURING  DRAINAGE  AND  NITRATE 
FLUX  THROUGH  SANDY  SOILS, 

North   Dakota  Agricultural   Experiment   Station, 

For  primary  bibliographic  entry  see  Field  7B. 
W87-08989 

SOLUTE  TRANSPORT  DURING  ABSORP- 
TION AND  INFILTRATION:  A  COMPARISON 
OF  ANALYTICAL  APPROXIMATIONS, 

Guelph  Univ.  (Ontario).  Dept.  of  Land  Resource 

Science.  »>  u  -mi 

For  primary  bibliographic  entry  see  Held  /C. 
W87-08990 


PULSED  NUCLEAR  MAGNETIC  RESONANCE 
NSTRUMENT  FOR  SOIL-WATER  CONTENT 
MEASUREMENT:  SENSOR  CONFIGURA- 
TIONS, 


Agricultural    Research    Service,    Beltsville,   MD 

Hydrology  Lab. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-08991 

ANALYSIS  OF  VOLUME  CHANGE  IN  UN 
CONFINED  UNITS  OF  SOIL, 

Commonwealth  Scientific  and  Industrial  Researc 
Organization,  St.  Lucia  (Australia).  Div.  of  Soil 
D.  McGarry,  and  K.  W.  J.  Malafant. 
Soil  Science  Society  of  America  Journal  SSSJD 
Vol.  51,  No.  2,  p  290-297,  March-April  1987.  5  fi| 
6  tab,  30  ref. 

Descriptors:  'Volume,  'Soil  water,  'Soil  prope 
ties,  'Model  studies,  'Soil  structure,  'Comparisc 
studies,  Performance  evaluation. 

The  assessment  of  volume  change  with  associau 
change  in  water  content  has  been  widely  used 
assess  soil   structural   quality.   The  possibility 
inter-experiment  comparisons  has  been  minimia 
both  by  the  lack  of  a  theoretically  based  model  f 
predicting  volume  change,  and  the  non-standar( 
zation  of  coordinates  to  define  the  data.  Thr 
models  which  have  been  or  could  be  used 
describe  soil  shrinkage  curves  -  the  specific  volui 
versus  gravimetric  water  content  relationship  -  2 
derived;  the  three  straight  lines  model,  the  gene 
soil    volume    change    equation    and    the    logis 
model    The  important  parameters  of  the  mod 
are  specified  and  their  interpretation  with  reg* 
to  soil   properties  given.   The  three  models  i 
compared  both  theoretically  and  for  worked  exa 
pies    the  latter  using  published  data  from  Aus 
Clay  (U.S.A.),  Hanslope  Series  (U.K.)  and  aTy 
Pellustert    (Australia).    The    three    straight   k 
model  not  only  performs  well  for  the  data  prese 
ed  but  also  provides  model  parameters  which  h: 
direct  physical  interpretation  within  soil  scien 
(Author's  abstract) 
W87-08992 

FIELD  METHOD  FOR  ESTIMATING  I 
DRAULIC  CONDUCnVTTY  AND  MATRIC  1 
TENTIAL-WATER  CONTENT  RELATIONS, 

Utah  Agricultural  Experiment  Station,  Logan. 
U.  Shani,  R.  J.  Hanks,  E.  Bresler,  and  C.  A.  S. 
Oliveira.  CCCI 

Soil  Science  Society  of  America  Journal  SbbJ 
Vol.  51,  No.  2,  p  298-302,  March-April  1987.  4 
2  tab,  16  ref. 

Descriptors:  'Measuring  instruments,  'Soil  wi 
'Hydraulic  conductivity,  'Matnc  potential,  L 
pers,  Soil  properties,  Flow  equations,  Steady  s 
Ponding,  Moisture  content,  Performance  evi 
tion. 

A  method,  using  'drippers'  to  estimate  the 

hydraulic  properties,  based  on  assumed  rela 

ships   of  the   hydraulic   conductivity   (K)-m 

head  (h),  is  proposed.  The  method  is  based  oi 

observation  that  when  water  is  applied  at  a 

stant  rate  to  a  point  on  the  soil  surface,  a  po 

zone  is  created  that  approaches  a  constant  ares 

short  time.  Thus,  steady-state  solutions  of  the 

dimensional  flow  equation  can  be  applied. 

method  is  simple  to  apply   and  consists  ol 

following  steps:  (i)  Wet  the  soil  from  a  dr 

with  several  known  discharge  rates  on  a  reiai 

level  dry  soil.  A  wide  range  of  dripper  disch 

is  needed  for  a  good  'spread  out  of  the  dafc 

Once  the  borders  of  the  ponded  zone  are  st 

saturated  hydraulic  conductivity  (K  sub  s)  an 

matric  flux  function  (F)  can  be  evaluated  f 

regression  of  flux  vs.  the  reciprocal  of  the  pc 

radius.  The  other  soil  hydraulic  parameters  c 

derived  according  to  the  hydraulic  relatioi 

sumed.  Where  an  exponential  hydraulic  cond 

ity  (K)-matric  head  (h)  relation  is  assumed, 

measurements  are  sufficient  so  K  sub  s  and 

(soil  parameter)  are  determined.   If  the    m 

Corey*  relations  of  K-h  and  water  content  (tn 

are  assumed,  measurements  of  the  saturate 

residual  water  content  (theta  sub  s,  theta  suD  i 

of  the  sorptivity  (S)  are  required.  The  sorpti 

determined  by  measuring  the  horizontal  w 

front  advance  from  the  ponded  zone  bordei 

function  of  time  on  the  soil  surface.  The  n 

can  be  performed  on  undisturbed  field  soil.  L 
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jus  measurements  are  possible  at  about  the  same 
le  Measurements  of  the  change  of  soil  water 
■operties,  with  time,  at  the  soil  surface  are  easily 
ade.  A  comparison  of  hydraulic  parameters 
easured  and  estimated  by  two  other  methods  for 
ese  soils  show  good  agreement  with  the  dripper 
ethod  (Author's  abstract) 
87-06993 


1 1MINATION  OF  TIME  ASSIGNMENT  BIAS 
.    ESTIMATES    OF    DISPERSION    COEFFI- 

iENT. 

•ence  and  Education  Administration,  University 

irk.  PA   Northeast  Watershed  Research  Center. 

>r  primary  bibliographic  entry  see  Field  7C. 
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NETICS  OF  SULFATE  ADSORPTION  AND 
SORPTION  BY  CECIL  SOIL  USING  MISCI- 
£  DISPLACEMENT, 

emson  Univ.,  SC.  Dept.  of  Horticulture. 

C.  Hodges,  and  G.  C.  Johnson. 

il  Science  Society  of  America  Journal  SSSJD4 

)1  51.  No.  2,  p  323-331,  March-April  1987.  5  fie, 

»b,51ref.  6 

scnptors:  'Acid  rain,  *Path  of  pollutants,  *Mis- 
>le  displacement,  •Kinetics,  'Sulfates,  'Adsorp- 
o,  'Desorption.  'Soil  types,  Model  studies,  Dif- 
lon.  Chemical  reactions. 

e  kinetics  of  S04(2-)  adsorption  and  desorption 
*.  22,  and  40  C  by  untreated  and  CaC12-treated 
iples  of  a  Cecil  Bt2  horizon  were  studied  using 
.cible  displacement  and  a  rapidly  stirred  batch 
icedure.  Adsorption  data  was  plotted  according 
the  linear  forms  of  the  first  order,  Elovich, 
abolic  diffusion,  and  shell  progressive  particle 
I  film  diffusion  equations.  The  latter  two  equa- 
ls consider  the  effects  of  strong  interaction  be- 
«n  S04(2-)  and  the  soil  surface  on  diffusion. 
e  shell  progressive  particle  diffusion,  the  Elo- 
b,  and  the  first-order  equations  provided  the 

fits  of  the  adsorption  data  (R  squared  values 
0.95).  The  desorption  data  was  best  fit  by  the 
U  progressive  particle  diffusion,  the  Elovich, 

the  parabolic  diffusion  equations.  Desorption 
S04(2-)  by  KC1  was  not  reversible  within  a 
lod  of  two  times  that  of  the  adsorption  period. 
:reases  in  the  apparent  reaction  rate  coefficients 
pes  of  the  regression  equations)  were  unexpect- 

observed  with  increasing  temperature  for  the 
reated  samples,  indicating  that  soil-bound  Al 
.  affect  the  rate  of  SC4(2-)  reactions  as  well  as 
quantities  of  S04{2-)  adsorbed.  Under  the  as- 
iption  that  the  miscible  displacement  procedure 
•e  accurately  models  the  field  situation,  a  batch 
Uibnum  isotherm  procedure  overestimated  the 
K2-)    adsorption    capacity,    and    the    rapidly 

1  batch  procedure  underestimated  the  time 

ti  for  S04<2-)  to  react  with  soil  surfaces 

>endency  of  the  reaction  rate  coefficients  on  the 

uig  rate  and  flow  rate,  a  limited  temperature 

endency,  and  the  good  fit  of  the  data  by  the 

1  progressive  particle  diffusion  model  indicate 

ie  apparent   reaction   rate   in   the   miscible 

^cement  procedure  is  controlled  by  diffusion 

Z-)  through  a  reacted  soil  particle  or  aggre- 

'  rather  than  an  elementary  chemical  reaction 

lirrusion  through  the  film  surrounding  soil  par- 

i.  (Author's  abstract) 
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>JiF^2.N  ,N  HYDRAULIC  CONDUCTIVE 

l  m«X£^52N  TO   CLAY   DISPERSION 
J  DISAGGREGATION, 

mia  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
mnental  Sciences. 
l^Abu-Sbarar,  F.  T.  Bingham,  and  J.  D. 

Science  Society  of  America  Journal  SSSJD4 
>  II  ref.      P  342"346'  March-April  1987.  3  fig, 

:nptors:  'Hydraulic  conductivity,  'Permeabil- 

.rren,WSo'1  'yP^'  "So"  water.  *Disper- 
^   ^-lay,    Disaggregation,    Calcium,    Sodium, 

saturated  hydraulic  conductivities  (HCs)  of 
-  California  soils  (Arlington,  Fallbrook,  and 


Pachappa  Haplic;  Durixeralfs,  Typic  and  Mollic 
Haploxeralfs,    respectively)    were    determined    at 
successively  diluted  electrolyte  solutions  with  a 
constant  sodium  adsorption  ratio  (SAR)  of  0  or  10 
followed   by  deionized   water.   When   these  soils 
were  Ca-saturated  and  then  leached  with  deionized 
water,  very  little  clay  dispersion  (0-0.05  g  soil/ 
column)  occurred  and  yet  the  HC  was  reduced  to 
about  2,  24,  and  72%  of  the  maximum  HCs  for 
Fallbrook,  Arlington,  and  Pachappa  soil  columns 
respectively.  At  SAR  10,  replacement  of  the  most 
dilute   solution    (2.5    mol/cu   m)   with   deionized 
water  resulted  in  a  rapid  reduction  in  the  HC  to 
zero  for  both  the  Arlington  and  Fallbrook  soils. 
The  appearance  of  clay  in  the  effluent  solutions 
indicated  that  the  dispersed  clay  was  mobile  in  the 
soil  columns  and  thus  not  plugging  a  major  part  of 
the  soil  pores.  The  major  cause  of  reductions  in 
HC   is  concluded   to   be   the   reduction  of  large 
conducting  pores  as  a  result  of  aggregate  failure 
(slaking).  This  conclusion  is  supported  by  the  fact 
that  the  HC  of  Fallbrook  soil,  which  contained  the 
least  stable  aggregates,  was  reduced  to  zero  despite 
its  having  the  greatest  proportion  of  macropores; 
and  that  clay  dispersion  did  not  cause  plugging  of 
conducting  pores  for  the  Pachappa  soil,  which  had 
the  most  stable  aggregates  despite  its  having  the 
highest  proportion  of  micropores.   (Author's  ab- 
stract) 
W87-08996 


EFFECT  OF  SEWAGE  SLUDGE  ON  SOIL 
STRUCTURAL  STABILITY:  MICROBIOLOGI- 
CAL ASPECTS, 

Agricultural    Research    Organization,    Bet-Dagan 

(Israel).  Volcani  Center. 

For  primary  bibliographic  entry  see  Field  5C 
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APPLICATION  OF  SOIL  CONDITIONER  SO- 
LUTIONS TO  SODL  COLUMNS  TO  INCREASE 
WATER  STABILITY  OF  AGGREGATES, 

Techmon  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Agricultural  Engineering. 

A.  Shaviv,  I.  Ravina,  and  D.  Zaslavsky. 

Soil  Science  Society  of  America  Journal  SSSJD4 

Vol.  51,  No.  2,  p  431-436,  March-April  1987.  6  fig 

2  tab,  25  ref.  e 

Descriptors:  'Anionic  polymers,  'Soil  treatment, 
'Soil  columns,  'Soil  stabilization,  Drip  irrigation, 
Aggregates,  Convection,  Flow,  Soil  water,  Silt, 
Clay,  Loam. 

Soil  aggregate  stabilization  by  water-soluble  anion- 
ic polymers  (soil  conditioners)  applied  by  drip 
irrigation  was  studied  in  columns  containing  silt 
loam  and  clay  aggregates.  Soil  conditioners  moved 
during  irrigation  to  depths  similar  to  the  wetting 
front  depth  (30  cm)  and  increased  aggregate  water 
stability.  Conditioning  depth  was  controlled 
mainly  by  convective  flow  through  the  soil  profile. 
Distribution  of  conditioner  macromolecules,  which 
affects  the  size  of  water-stable  aggregates,  was 
controlled  by  both  convective  flow  into  aggregates 
and  molecular  diffusion.  Conditioning  depth  and 
mean  diameter  of  water-stable  aggregates  were 
found  to  depend  on  initial  aggregate  size,  initial 
soil  moisture  content,  application  flux  rate,  poly- 
mer molecular  weight,  solution  concentration,  and 
total  applied  volume.  Conditioning  effect  was 
more  apparent  in  silt  loam  than  in  clay  loam.  Best 
conditioning  results  were  obtained  for  silt  loam 
aggregates  at  a  moisture  content  somewhat  lower 
than  field  capacity,  treated  with  polymers  of  mo- 
lecular weight  >  75,000  at  concentrations  >  4  g/ 
L  applied  at  a  small  flux  rate  of  .0015  cm/s  (50 
mm/h).  Conditioners  of  molecular  weight  <  75,000 
acted  better  than  those  of  >  75,000  in  increasing 
water  stability  of  aggregates  in  the  surface  layer. 
(Author's  abstract) 
W87-09005 


DYNAMICS  OF  SULFATE  RETENTION  BY 
ACID  FOREST  SOILS  IN  AN  ACIDIC  DEPOSI- 
TION ENVIRONMENT, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Forest 

Research. 

For  primary  bibliographic  entry  see  Field  5B. 


FOREST  SOIL  ORGANIC  HORIZON  ACIDIFI- 
CATION: EFFECTS  OF  TEMPERATURE 
TIME,  AND  SOLUTION/SOIL  RATIO, 

Cornell    Univ.    Agricultural    Experiment    Station, 

Ithaca,  NY.  Dept.  of  Agronomy. 

B.  R.  James,  and  S.  J.  Riha. 

Soil  Science  Society  of  America  Journal  SSSJD4 

Vol.  51,  No.  2,  p  458-462,  March-April  1987.  4  fie 

2  tab,  19  ref.  6' 

Descriptors:    *Acid   rain,    *Air   pollution   effects, 
Soil   horizons,   'Acidification,   'Temperature  ef- 
fects, 'Forest  soils,  'Soil  properties,  Model  studies, 
Simulation,   Seasonal   variation,   Aluminum,   Ions. 

A  forest  soil  organic  horizon  (Oe)  was  acidified 
with  HN03  (0-5  cmol/kg)  in  the  laboratory  at 
three  solution/soil  ratios  (10,  50,  100),  three  tem- 
peratures (4,  14,  30  C),  and  for  up  to  162  h  to 
compare  effects  of  added  H(  +  )  on  pH,  soluble  Ca, 
Al,  and  C  with  effects  of  environmental  conditions 
likely  to  vary  seasonally  in  the  forest  floor.  Soil 
suspension  pH  reached  a  steady  state  within  48  h 
regardless  of  quantity  of  H(+)  added,  solution/soil' 
ratio,  or  temperature.  Calcium  concentrations  also 
reached  a  steady  state  with  soil  solid  phases  quick- 
ly, and  additions  of  H(+)  increased  quantities  of 
Ca  (mmol/kg)  in  solution  as  did  increasing  solu- 
tion/soil ratio.  Shaking  time  and  temperature  had 
smaller  effects  on  Ca  than  did  H(+)  additions  and 
solution/soil  ratio.  In  contrast,  reactions  control- 
ling dissolved  organic  carbon  (DOC)  and  total 
soluble  aluminum  (Al  sub  t)  were  slower  than 
those  for  pH  and  Ca.  Quantities  of  DOC  and  Al 
going  into  solution  remained  nearly  constant,  so 
than  increasing  the  solution  soil  ratio  diluted  con- 
centrations. Dissolved  organic  C  and  soluble  Al 
increased  with  longer  shaking  times  and  higher 
temperature.  The  results  have  implications  for  de- 
signing realistic  laboratory  experiments  on  forest 
floor  acidification,  for  evaluating  seasonal  and 
yearly  variations  in  soil  solution  composition  in  the 
field,  and  in  developing  accurate  and  reliable  simu- 
lation models  of  H(  +  )  reactions  in  forest  soils 
(Author's  abstract) 
W87-09009 


FIRST-ORDER  RELIABJXITY  APPROACH  TO 
STOCHASTIC  ANALYSIS  OF  SUBSURFACE 
FLOW  AND  CONTAMINANT  TRANSPORT, 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B 
W87-09017 


QUASI-SOLUTION  OF  RICHARDS'  EQUA- 
TION FOR  THE  DOWNWARD  INFILTRATION 
OF  WATER  INTO  SOIL, 

Nebraska  Univ.-Lincoln.  Dept.  of  Agronomy. 
D.  Swartzendruber. 

Water  Resources  Research  WRERAQ,  Vol  23 
No.  5,  p  809-817,  May  1987.  6  fig,  1  tab,  18  ref! 

Descriptors:  'Data  interpretation,  'Richards'  equa- 
tion, 'Infiltration,  'Soil  water,  'Mathematical 
equations,  Equations,  Performance  evaluation. 

A  new  equation  is  presented  that  expresses  depth  Z 
of  soil  water  content  theta  at  time  t  as  an  explicit 
function  of  theta  and  t  and  holds  for  all  t  >  or  = 
0.  The  new  Z(theta,  t)  includes  the  classical  J.  R. 
Philip  solution  for  asymptotically  large  times.  At 
moderate  times,  the  new  Z(theta,  t)  is  matched  to 
the  classical  Philip  solution  expressed  as  phi 
(square  root  t)  +  chi  to  the  t  power  +  psi  (square 
root  t)  cubed  -f  omega  (t  squared)  +  ...,  where 
phi,  chi,  psi,  omega...are  different  functions  of 
theta  alone.  The  matching  process  enables  the 
characterizing  functions  (or  parameters)  within 
Z(theta,  t)  to  be  evaluated  in  straightforward  fash- 
ion from  the  moderate-time  Philip  functions  (phi 
chi,  psi,  omega,...).  When  evaluated  for  either  Phil- 
ip's data  or  the  Green  and  Ampt  step-function 
solution,  the  new  Z(theta,  t)  in  each  case  describes 
the  water  content  profiles  with  excellent  accuracy 
for  all  times.  Also,  for  all  t  >  or  =  0,  the  new 
Z(theta,  t)  can  be  directly  integrated  to  provide  a 
new  equation   for  cumulative  quantity  of  water 
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infiltrated  or  flux,  both  as  explicit  functions  of 

time.  (Author's  abstract) 

W87-09019 

GRAVITY  DRAINAGE  ANALYSIS  FOR  SCALE 
HOMOGENEOUS  POROUS  MATERIALS 
UNDER  FALLING  WATER  TABLE  CONDI- 
TIONS 

New  South  Wales  Univ.,  Kensington  (Australia). 
School  of  Civil  Engineering. 
K  K.  Watson.  _    „  ,    ., 

Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  5,  p  818-826,  May  1987.  15  fig,  8  ref. 

Descriptors:  'Infiltration,  'Gravity  drainage, 
♦Porous  media,  'Wa  •  ,  table  fluctuations,  'Numer- 
ical analysis,  Flow,  Equations  Heterogeneity, 
Model  studies,  Comparison  studies,  Sand,  Oram 
size. 

The  gravity  drainage  of  two  profiles  of  porous 
material  exhibiting  scale  heterogeneity  in  the  verti- 
cal direction  is  studied  for  stationary  and  falling 
water  table  conditions  using  a  computer-based  nu- 
merical analysis  of  the  partial  differential  equation 
describing  flow  in  unsaturated  porous  materials. 
Results  presented  in  the  form  of  pressure  head 
profiles  indicate  the  complex  pressure  head  condi- 
tions that  may  arise  with  ^rtam  attributions  of 
heterogeneity  and  certain  rates  of  fall  of  the  water 
table.  Equations  based  on  the  Green  and  Ampt 
assumptions  are  also  developed  for  the  gravity 
drainage  process  in  scale  heterogeneous  materials, 
and  results  using  the  sharp-front  model  are  com- 
pared with  the  numerically  obtained  results,    the 
comparisons  in  terms  of  the  relationship  between 
cumulative  drainage  outflow  and  time  showed  sat- 
isfactory correspondence  when  the  median  grain 
size  V  the  heterogeneous  profile  lay  in  the  tine 
sand  range.  However,  the  correspondence  was  less 
satisfactory  for  a  profile  with  a  coarse  sand  median 
grain  size.  (Author's  abstract) 
W87-09020 

MOBILIZATION  OF  ALUMINUM  IN  A  NATU- 
RAL SOIL  SYSTEM:  EFFECTS  OF  HYDRO- 
LOGIC  PATHWAYS,  . 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Held  3B. 
W87-09024 


Successful  fractionation  of  humic  substances  can 
extend  knowledge  of  their  molecular  properties, 
assist  in  their  characterization,  and  aid  in  the  mean- 
ingful application  of  analytical  techniques.  A  wide 
range  of  procedures  has  been   used   to   achieve 
fractionation.   Classical   methods  of  fractionation 
involve  the  adjustment  of  pH  and  the  addition  of 
salts  organic  solvents,  or  metal  ions.  More  recent- 
ly very  good  fractionations  have  been  carried  out 
on  the  basis  of  molecular  size  differences,  using  gel 
permeation    chromatography,    ultrafiltration,    and 
centrifugation.   Similarly,   electrophoresis  isoelec- 
tric focusing  and  isotachophoresis  have  been  used 
to  produce  fractionations  on  the  basis  of  electrical 
charge.  Adsorption  onto  a  variety  of  media  fol- 
lowed by  selective  desorption  has  also  proved  a 
useful  technique.  In  most  instances,  recent  devel- 
opments  in   techniques  or  in  the  support  media 
available  have  led  to  improvements  in  the  fraction- 
ations  which   can   be   achieved.    While   there   is 
always  room  for  improvement  and  refinement   the 
currently  available  procedures  produce  good  re- 
sults if  properly  understood  and  industriously  ap- 
plied.  (See  also  W87-09067)  (Author's  abstract) 
W87-09081 

RAINFALL  ABSTRACTIONS,       .„,,_, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Civil  Engineering.  „.,.„» 

For  primary  bibliographic  entry  see  Field  2A. 

W 87-09099 

SIMULATION  OF  THE  HYDROLOGIC  CYCLE 
FOR  WATERSHEDS, 

Oak  Ridge  National  Lab.,  TN. 

For  primary  bibliographic  entry  see  Field  ZA. 

W87-09111 

ALTERNATIVE  PROCEDURE  FOR  DETER- 
MINING THE  SHRINKAGE  LIMIT  OF  SOIL, 

Water  and  Power  Resources  Service,  Denver,  CO. 
Engineering  and  Research  Center. 
J.  G.  Byers.  ,    , 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia,  2216L  Bureau  of 
Reclamation  Report  No.  REC-ERC-86-2,  June 
1986.  29  p,  9  fig,  5  tab,  8  ref,  2  append. 

Descriptors:  'Soil  shrinkage,  'Testing  procedures, 
'Soil  water,  Soil  compaction,  Mercury,  Soil  types, 
Paraffin,  Data  interpretation. 


ROBUST-RESISTANT  SPATIAL  ANALYSIS  OF 
SOIL  WATER  INFILTRATION, 

Iowa  State  Univ.,  Ames.  Dept.  of  Statistics. 
For  primary  bibliographic  entry  see  Field  7C. 
W87-09029 

HUMIC  SUBSTANCES  IN  SOIL,  SEDIMENT, 
AND  WATER:  GEOCHEMISTRY,  ISOLATION, 
AND  CHARACTERIZATION. 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-09067 


GEOCHEMISTRY  OF  HUMIN, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-O9077 

FRACTIONATION    OF    SOIL    HUMIC    SUB- 
STANCES, ^ 
Lincoln  Coll.,  Canterbury  (New  Zealand).  Dept. 
of  Soil  Science. 
R  S.  Swift. 

IN:    Humic    Sub  Soil,    Sediment,    and 

Water  Geochemistry,  Isolation,  and  Characteriza- 
tion. John  Wiley  and  Sons,  New  York,  NY.  1985.  p 
387-408,  9  fig,  2  tab. 

Descriptors:  'Soil  chemistry,  •<  I  lalysis, 

•fractionation,  •Humic  acids,  Hydrogen  ion  con- 
centration, Organic-  solvents,  Metals,  Chromatog- 
raphy, Ultrafiltration,  Centrifugation,  Electrophor- 
esis) Adsot : 


This  study  investigates  an  alternative  method  for 
determining  the  shrinkage  limit  of  soils  and  con- 
centrates on  comparing  the  results  of  tests  per- 
formed using  mercury  with  those  performed  using 
water  for  soil  pat  volume  determination.  Duplicate 
specimens  were  tested  to  determine  the  precision 
and  repeatability  of  shrinkage  limit  values  obtained 
using  the  Earth  Manual  (mercury)  procedure  and 
the  alternative  (wax)  procedure.  Data  indicate  that 
results  obtained  from  either  the  alternative  (wax) 
method  or  the  standard  (mercury)  method  are  rea- 
sonably precise  and  repeatable.  While  the  alterna- 
tive (wax)  procedure  may  produce  shrinkage,  limit 
values  slightly  higher  than  those  obtained  using  the 
standard  (mercury)  procedure,  it  is  considered  a 
valid  test  method.  However,  when  the  shrinkage 
limit  of  a  soil  is  critical  or  when  unusual  soil  types 
are  encountered,  the  standard  (mercury)  method  is 
recommended  because  of  the  historical  data  base 
available.   The   principal    advantage   of  the   wax 
method  is  the  elimination  of  mercury  from  repeti- 
tive laboratory  tests,  for  health  and  safety  reasons. 
Instead  of  immersing  a  bare  soil  pat  in  mercury, 
paraffin-coated   soil   specimens   are   immersed   in 
water  to  determine  the  volume  of  the  ovendned 
pat.  (Lantz-PTT) 
W87-09159 

ACID  NEUTRALIZING  CAPACITY  OF  FINE 
SOIL  FRACTIONS, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Oe- 

ology.  _  _ 

J  R  Kramer,  W.  G.  Booty,  and  S.  Stroes. 

IN     Atmospheric   Pollutants   in    Natural    Waters, 

\nn  Arbor  Science  Publishers,  Inc.,  Ann  Arbor, 

MI.  1981.  p  327-337,  1  fig,  2  tab,  1 1  ref. 


Descriptors:    'Fate    of    pollutants,    'Soil    filters, 
•Acidity,  'Neutralization,  Acid  rain,  Path  of  pol- 
lutants, Drainage,  Groundwater,  Soil  wat< 
Quartz,  Shale,  Illite,  Kaolinite. 

Chemical    conditions    in    lakes   and    streams   are 
mainly  the  result  of  reactions  in  the  soil  system  and 
the  bedrock.  Acidic  precipitation  and  many  soil- 
forming  processes  can  lead  to  an  acidification  of 
the  soil  and  soil  water.  THe  ultimate  acid  neutraliz- 
ing capacity  (ANC)  of  a  drainage  system  is  deter- 
mined by  the  reaction  of  consolidated  and  uncon- 
solidated soils  and  rocks  in  the  watershed  with 
surface  and  groundwaters.  The  capacity  of  clay 
minerals  and  organic  humus  to  react  with  protons 
of  acid  precipitation  and  to  buffer  the  pH  of  water 
in  a  noncalcareous  regime  is  most  important.  In 
order  to  determine  the  nature  and  magnitude  of  the 
acid  neutralization  reactions  of  common  soil  miner- 
als, several  American  Petroleum  Institute  reference 
clays,  quartz,  and  natural  soil  samples  of 
from  northwestern  Ontario  watersheds  have  been 
titrated  with  acid  at  constant  ionic  strength.  Acid 
titration  in  constant  ionic  medium  over  the  range 
to  pH  of  about  3  in  1-1.5  hours  can  be  explained  by 
a  double  langmuir  type  function.  One  sample  can 
be  explained  bv  an  adsorption-dissolution  function. 
This  function  could  be  used  to  indicate  the  acid- 
neutralizing  capacity  if  the  cation  exchange  capac- 
ity is  known.  (See  also  W87-09164)  (Lantz-PTT 
W87-09180 

HYDROLOGY    AND    DRAINAGE   OF    PEAT 
LAND, 

Foras  Taluntais,  Ballinrobe  (Ireland). 

J.  Mulqueen. 

Environmental     Geology     and     Water     Science 

EGWSEI,  Vol.  9,  No.  1,  p  15-22,  1986.  7  fig,  3  tat 

13  ref. 

Descriptors:  'Hydrology,  'Drainage,  'Peat  bog: 
•Waterlogging,  Soil  types,  Peat,  Peat  soils,  Mosse 
Trees  Organic  matter,  Decomposing  organi 
matter,  Aridity,  Bogs,  Wetlands,  Decor 
Phosphorus,  Soil  physical  properties,  Glacial  dnl 
Geologic  formations,  Bedrock. 

The  formation  of  peat  in  a  hydrological  conte 

and  the  drainage  of  peat  deposits  are  examinf 

through  the  application  of  drainage  theory  to  pe 

and  subpeat  deposits,  including  glacial  drift  ai 

bedrocks.  Complete  decomposition  of  accumulati 

peat   is   primarily    inhibited   by   a   deficiency 

oxygen  induced  by  waterlogging.   In  'he  upp 

layers  of  raised  bogs  and  in  the  so-called  blank 

bogs,  acidity  and  very  low  levels  of  phosphor 

may  also  contribute  to  impairing  decompositic 

Peat  types  have  been  classified  into  blanket,  raist 

and  fen  peat.  Further  subdivisions  have  been  ma 

on  the  basis  of  the  plant  composition  and  degree 

decomposition.  Blanket  peat  cover  the  landsca, 

hill  and  valley.  Raised  peats  are  confined  to  lo 

lying  ground  and  valleys,  and  higher  ground  oil 

protrudes  through  as  islands  of  mineral  and  s 

ground.  The  blanket/raised/fen  classification  I 

relevance  to  hydrology  and  drainage,  in  pva 

to  the  mode  of  formation   and   to  the  type 

drainage  solution  including  outfalls.  The  nature 

the  plant  composition  and  degree  of  humiticat 

have  relevance  chiefly  to  physical  properties 

especially  permeability,  bulk  density,  and  moist 

content,  which  also  relate  to  hydrology  and  dr. 

age.  (Author's  abstract) 

W87-09201 


PHYSICAL  CHANGES  INDUCED  BY  RA 
FALL  IN  THE  SURFACE  LAYER  OF  AN  AI 
SOL,  NORTHERN  NIGERIA, 

Ahmadu  Bello  Univ.,  Zaria  (Nigeria).  Dept.  ot 

Science. 

GeodeArrnea0GEDMAB,  Vol.  39,  p  59-66,  198 

fig,  7  tab,  7  ref. 

Descriptors:  'Nigeria,  'Rainfall  'Soil  types,  * 
properties,  'Soil  porosity,  'Infiltration,  Den 
Porosity,  Soil  aggregates,  Cultivation,  Mule 
Rainfall  distribution. 

Bulk  density,  porosity,  aggregate  sizes,  peneir 
ity,  and  infiltration  were  measured  periodical! 
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WATER  CYCLE— Field  2 


s  physical  changes  induced  by  rainfall  in  the 
ce  layer  of  an  Alfisol  under  the  following 
nents:  undisturbed  and  bare,  bare  with  fre- 
[  shallow  cultivations,  and  a  7-cm  thick  layer 
-ass  mulch.  Treatments  were  imposed  after 
I  tillage.  Physical  changes  in  the  unmulched 
occurred  rapidly  during  the  first  rains.  Bulk 
ty  increased  by  an  average  of  0.09  g/cu  cm 

0  mm  of  rainfall,  and  aeration  porosity  at  a 
>n  of  100  cm  decreased  by  more  than  70%. 
:  aggregates  were  broken  down  into  smaller 

Infiltration  rates  declined  with  time,  and  by 
Bd  of  the  season  were  down  to  25%  of  their 

values  in  the  bare  plots.  Surface  layers  had 
gone  evident  hardening  as  well.  Periodic 
g  kept  the  surface  layer  in  better  physical 
tion  than  did  hand-weeding  alone.  Aggrega- 
remained  greater,  surface  hardening  lower, 
afiltration  rate  higher  in  the  hoed  plots.  In 
ist  to  the  bare  plots,  the  mulched  plots  re- 

1  favorable  physical  conditions  in  their  sur- 
«yers  throughout  the  rainy  season.  (Author's 
ct) 

19214 


IENCE    OF    SOIL    CHARACTERISTICS 
ENVIRONMENTAL    CONDITIONS    ON 
ONAL  VARIATIONS  OF  WATER-SOLU- 
'HOSPHATE  FN  SOILS, 

rn    Washington    Research    and    Extension 

r.  Washington  State  Univ.,  Puyallup,  Wash 

499$. 

d,  and  E.  J.  Jellum. 

cience  SOSCAK,  Vol.  143,  No.  4,  p  257-263 

1987.  6  fig,  2  tab,  28  ref. 

iptors:  'Phosphates,  'Soil  properties,  •Sea- 
variation,  Nutrients,  Mineralization,  Corn, 
.  Climate,  Phosphorus. 

asonal  variation  of  water-soluble  phosphate 
a  Sultan  silt  loam  (Aquic  Xerofluvents)  with 
[thout  wheat  or  corn  residue  amendment  was 
gated.  The  soil  was  cropped  to  corn  (Zea 
L)  immediately  after  the  residues  were  in- 
ated.  The  P  soluble  in  water  and  pH  for  the 
owed  a  similar  annual  pattern  regardless  of 
:  treatments;  they  were  generally  low  during 
er  and  warmer  spring  and  summer,  gradual- 
■eased  in  the  fall,  and  reached  a  maximum 
the  winter  high-rainfall  period.  High  corre- 
between  water-soluble  P  and  soil  pH  (r  = 
88,  P  <  0.01)  and  between  water-soluble  P 
)rgamc  N  (NH(+)4-N  and  N03(-)N)  (r  =  - 
8,  P  <  0.01,  depending  on  residue  treat- 
were  observed,  indicating  that  the  seasonal 
mb  of  water-soluble  P  could  largely  be  ex- 
by  these  two  soil  characteristics.  Because 
I  and  water-soluble  P  were  both  negatively 
ted  with  temperature  and  with  N03(-)N 
m  the  soil  and  could  be  further  decreased 
creasing  rates  of  N  application,  the  biologi- 
lerajization  of  organic  N  and  the  transforma- 
NH(  +  )4-N  to  N03(-)N  likely  played  an 
>le  m  the  seasonal  pattern  of  water-soluble 
:  sou.  (Author's  abstract) 
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s rNsons   FL°W  OF  IMMISCIBLE 

of  Soil  Science,  National  Chung  Hsing 
Iaichung,  Taiwan,  Republic  of  China. 

Sf.^CAK,  Vol.  143,  No.  4,  p  293-300, 
»87.  1  fig,  12  ref. 

>tors:    'Data    interpretation,    *Soil    water 

ater  movement,  'Unsaturated  flow,  'Model 

Immiscible  fluids,  'Flow  models,  Darcy's 

mnencal  analysis,  Mathematical  equations. 

w  f°n  ll!e  n°w  of  two  incompressible  and 
We  fluids  in  soils,  developed  by  combining 
r  D^?yi'aw  w»h  the  continuity  equa 
reported.  The  resulting  equations  are  of  a 
of  nonlinear  partial  differential  equations. 

»„HaM  yMS'  based  on  the  flnite  element 
and  Newton-Raphson's  method,  to  solve 

S,h  £Ve"  ?nd  disc"ssed-  Computer 
ons  of  the  fiow  of  water  and  trichloroethy- 
ands  are  also  shown.  (Author's  abstract) 


W87-09258 


SEEPAGE   REGIME    IN   THE    FOUNDATION 
OF  THE  KANEV  HYDROELECTRIC  STATION, 

For   primary   bibliographic   entry   see   Field   8d! 
W87-09364 


WASTEWATER-INDUCED    SOIL    CLOGGING 
DEVELOPMENT, 

RSE    Group,    Ayres   Association,    Madison,    WI 

53704. 

For  primary  bibliographic  entry  see  Field  5C 

W87-09373 


MEASUREMENT  OF  WATER  POTENTIAL  IN 
LOW-LEVEL  WASTE  MANAGEMENT, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  7B. 


2H.  Lakes 


BIOLOGICAL  EFFECTS  OF  CONTINUOUS 
AND  INTERMITTENT  DOSING  OF  OUTDOOR 
EXPERIMENTAL  STREAMS  WITH  CHLORO- 
PYRIFOS, 

Environmental  Research  Lab.-Duluth,  MN. 
For  primary  bibliographic  entry  see  Field  5C 
W87-08634 


FIELD  CONFIRMATION  OF  A  LABORATO- 
RY-DERIVED HAZARD  ASSESSMENT  OF 
THE  ACUTE  TOXICITY  OF  FENTHION  TO 
PINK  SHRIMP,  PENAEUS  DUORARUM, 

Environmental  Research  Lab.,  Gulf  Breeze,  FL. 
For  primary  bibliographic  entry  see  Field  5C  ' 
W87-08638 


BROOD  SIZE  AND  NEONATE  WEIGHT  OF 
DAPHNIA  MAGNA  PRODUCED  BY  NINE 
DIETS, 

Dow  Chemical  U.S.A.,  Midland,  MI.  Dept.  of 
Environmental  Quality. 

U.  M.  Cowgill,  D.  L.  Hopkins,  S.  L.  Applegath,  I. 
T.  Takahashi,  and  S.  D.  Brooks. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth    Symposium,    Fort    Mitchell,    Kentucky, 
April  15-17,  1984.  ASTM  Special  Technical  Publi- 
cation 891,   1985.  p  233-244,  2  fig,  3  tab,   11  ref. 

Descriptors:  'Daphnia,  'Food  habits,  'Nutrients, 
'Lake  Huron,  Algae. 

The  purpose  of  this  study  was  to  discover  which 
of  nine  diets  would  produce  the  largest  mean 
brood  size  in  Daphnia  magna.  Two  media,  one 
inorganic  and  one  organic,  were  employed  to  cul- 
ture three  green  algae:  Selenastrum  capricornutum, 
Ankistrodesmus  convolutus,  and  Chlamydomonas 
reinhardtii.  In  addition  to  single  algal  foods,  mix- 
tures of  algae  were  also  employed.  These  consisted 
of  S.  capricornutum  and  C.  reinhardtii,  which 
were  fed  in  varying  quantities.  A  synthetic  diet  of 
fish  chow  and  alfalfa  served  as  a  control.  All  algal 
diets  were  bacteria-free.  Neonates  were  acclima- 
tized in  autoclaved  Lake  Huron  water  and  reared 
on  one  of  the  nine  diets  for  five  weeks.  Demo- 
graphic studies  were  carried  out  on  the  progeny  of 
these  acclimatized  adults.  First  broods  began  to 
arrive  after  seven  days.  Thereafter,  every  other 
day,  neonates  were  collected,  and  weighed.  These 
data  presented  in  this  study  are  based  on  49,982 
neonates.  Daphnia  magna  consuming  algae  reared 
on  inorganic  medium  were  less  productive  than 
those  consuming  algae  reared  on  organic  medium. 
The  largest  mean  brood  size  was  obtained  from  the 
mixed  algal  diet  reared  on  the  organic  medium 
while  the  smallest  mean  brood  size  was  produced 
by  the  synthetic  diet.  Large  broods  generally  con- 
sisted of  lighter  individuals  (10.8  micrograms/ 
neonate)  than  those  produced  in  smaller  broods  (20 
micrograms/neonate).  The  evolutionary  signifi- 
cance of  this  observation,  as  well  as  its  effect  on 
chronic  life  cycle  studies  is  discussed.  (See  also 
W87-08624)  (Author's  abstract) 
W87-08641 


EFFECTS  OF  AN  ACIDIC  RIVER,  CAUSED  BY 
ACIDIC  RAIN,  ON  WEIGHT  GAIN,  STEROI- 
DOGENESIS, AND  REPRODUCTION  IN  THE 
ATLANTIC  SALMON  (SALMO  SALAR), 

Halifax   Fisheries   Research   Lab.   (Nova   Scotia). 
Fisheries  and  Environmental  Sciences  Div. 
For  primary  bibliographic  entry  see  Field  5C 
W87-08651 


MODEL  FOR  ESTIMATING  THE  LOADING 
RATE  OF  2,3,7,8-TETRACHLORODIBENZO-P- 
DIOXIN  TO  THE  GREAT  LAKES, 

Dow   Chemical   Co.,   Midland,   MI.   Agricultural 

Research  Lab. 

For  primary  bibliographic  entry  see  Field  5B 

W87-08660 


MODELING     CHEMICAL     TRANSPORT     IN 
LAKES,  RIVERS,  AND  ESTUARINE  SYSTEMS, 

Iowa  Univ..  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
For  primary  bibliographic  entry  see  Field  5B 
W87-08672 


DEFENDING  OUR  LAKESHORES, 

For   primary   bibliographic   entry   see   Field   4D 
W87-08674 


MACROFOSSIL  AND  POLLEN  REPRESENTA- 
TION OF  CONIFEROUS  TREES  IN  MODERN 
SEDIMENTS  FROM  WASHINGTON, 

Washington  Univ.,  Seattle.  Quaternary  Research 
Center. 

P.  W.  Dunwiddie. 

Ecology  ECOLAR,  Vol.  68,  No.  1,  p  1-11,  Febru- 
ary 1987.  7  fig,  2  tab,  43  ref.  NSF  Grant  DEB- 
8107491. 

Descriptors:  'Coniferous  forests,  'Species  compo- 
sition, 'Limnology,  'Ecology,  'Pollen,  'Paleohy- 
drology,  'Sedimentation,  'Pond  sediments,  Pacific 
Northwest,  Washington,  Fossils,  Taxonomy. 

Fossil  pollen  assemblages  from  bog  and  lacustrine 
sediments  provide  data  for  reconstructing  vegeta- 
tion histories  and  for  documenting  changes  in  plant 
species  distributions.  Pollen  and  conifer  needle  ma- 
crofossils  were  collected  for  surface  sediments  in 
30  ponds  near  Mount  Rainier  to  study  representa- 
tion of  forest  trees  in  data  from  modern  sediments. 
Percentages  of  major  tax  calculated  from  these 
data  were  compared  with  basal  area  measures  of 
forest  composition  within  30m  of  each  pond.  It 
was  found  that  fossil  needle  assemblages  can  pro- 
vide estimates  of  past  species  composition  in  conif- 
erous forests  in  the  Pacific  Northwest.  Pollen  per- 
centages of  most  conifer  taxa  were  twice  the 
values  reported  in  another  study  from  Mount 
Rainier  using  moss  polsters.  Comparisons  between 
the  macrofossil  and  the  pollen  data  indicate  that 
conifer  macrofossil  assemblages  more  accurately 
reflect  forest  composition  near  sample  sites,  and 
also  provide  greater  taxonomic  resolution.  (Au- 
thor's abstract) 
W87-08690 


ECOLOGICAL  AND  PHYSIOLOGICAL  DIF- 
FERENTIATION AMONG  LOW-ARCTIC 
CLONES  OF  DAPHNIA  PULEX, 

Windsor  Univ.  (Ontario).  Dept.  of  Biology 

L.  J.  Weider,  and  P.  D.  N.  Hebert. 

Ecology  ECOLAR,   Vol.  68,  No.    1,  p   188-198 

February  1987.  8  fig,  4  tab,  34  ref. 

Descriptors:  'Limnology,  'Tundra  ponds,  'Popu- 
lation dynamics,  'Arctic,  'Cladocera,  'Clones, 
'Daphnia,  'Salinity,  Electrophoresis,  Osmosis, 
Manitoba,  Canada. 

A  distributional  survey  of  obligately  partheno- 
genetic  clonal  groups  belonging  to  the  Daphnia 
pulex  complex  was  conducted  on  rock  bluff  and 
tundra  ponds  near  Churchill,  Manitoba.  Clonal  dis- 
tributions were  spatially  heterogeneous.  The  clonal 
patterns  of  microgeographic  heterogeneity  sug- 
gested a  strong  association  of  Daphnia  clonal  type 
with  salinity/conductivity  gradients  in  pond  habi- 
tats that  varied  in  their  proximity  to  Hudson  Bay. 
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Acute  salinity  tolerance  experiments  showed  sig- 
nificant differences  in  survivorship  of  six  clonal 
isolates  at  salinities  encountered  in  nature.  Clones 
from  high  salinity  ponds  had  greater J^rvworsh.p 
than  clones  from  low  salinity  ponds.  There  was  no 
significant  differences  in  clonal  survivorship  at  low 
salinities.  Clonal  differences  were  also  found  .n 
hatching  success  of  ephippial  eggs  at  different  sa- 
linities. Laboratory  measurements  of  hemolymph 
osmolality  from  these  clones  indicated  significant 
differences  in  osmoregulatory  capacity.  Coup  ed 
with  morphological  and  electroporetic  data  the 
ecophysiological  differences  among  D  pulex 
clones  from  Churchill  suggest  strongly  that  this 
Daphnia  complex  consists  of  physiologically  dif- 
ferent ecotypes.  The  ecological  and  evolutionary 
implications  of  these  data  are  discussed.  (Author  s 
abstract) 
W87-08691 

FCOIOGICAL  CONSEQUENCES  OF  ARTIFI- 
CL4L  CONGES  IN  THE  WATER  REGIME  OF 
LAKES  AND  THEIR  SIGNIFICANCE  FOR 
FORECASTING,  ,„ 

For  primary  bibliographic  entry  see  Field  bU. 
W87-08708 

PRODUCTION-DESTRUCTION  PROCESSES 
IN  ECOSYSTEMS  OF  GRASSY  MARSHES  OF 
THE  AMUR  RIVER  REGION, 

lovleUoCafof  Ecology  SJECAH,  Vol.  17  No 
3,  p  143-148,  January  1987.  7  tab,  13  ref.  Trans  ated 
from  Ekologiya,  No.  3,  p  35-41,  May-June  1986. 

Descriptors:  'Wetlands,  'Marshes,  'Eutrophic 
marshes,  *Biomass,  "Limnology,  Growth,  Decom- 
position, Vegetation,  USSR,  Grasses. 

Data  are  presented  on  the  seasonal  dynamics  of  the 
phytomass  of  two  eutrophic  grassy  marshes,  stud- 
ied over  the  course  of  three  years.  Using  a  method 
of  'minimum  estimate'  with  consideration  for  peaks 
of  phenological  groups,  values  for  growth  and 
decomposition  of  vegetative  matter  were  calculat- 
ed It  was  revealed  that  xerozation  of  the  condi- 
tions under  the  influence  of  burns  and  hydrother- 
mal  factors  makes  possible  a  drop  m  the  productiv- 
ity of  grassy  marshes  and  an  increase  in  the  decom- 
position of  vegetative  matter.  (Author  s  abstract) 
W87-08709 

ECOLOGICAL  AND  STATISTICAL  PROGNO- 
SIS OF  THE  DYNAMICS  OF  FISH  CATCH 
BASED       ON       DENDROCHRONOLOGICAL 

DATA,  ...         .  _    _ 

E.  A.  Vaganov,  A.  V.  Shashkm,  and  L.  O. 
Vysotskaya.  . ,  ,    ,  _  . . 

Soviet  Journal  of  Ecology  SJECAH,  Vol.  17  No^ 
4  p  187-193,  March  1987.  6  fig,  15  ref.  Trans  ated 
from  Ekologiya,  No.  4,  p  3-10,  July-August  1986. 

Descriptors:  'Limnology,  'Rivers,  'Fish  catch, 
•Population  dynamics,  'Dendrochronology,  Sta- 
tistics, Growth,  USSR,  Model  studies. 

The  correlation  between  two  biological  processes 
under  experimental  ecological  contitions:  the  dy- 
namics of  growth  in  woody  plants  and  the  dynam- 
ics of  growth  in  fishes  were  studied,  and  the  possi- 
bility of  using  dendrochronological  data  for  com- 
piling a  simple  numerical  model  of  catch  of  fishes 
inhabiting  certain  conditions  was  investigated.  An 
analysis  of  dynamics  of  cell  sizes  in  annual  rings  of 
larch  growing  in  the  arctic  range  of  a  forested 
region  (Khatanga)  showed  that  the  best  index  of 
variation  in  the  thermal  regime  is  maximum  size  ot 
cells  in  the  ring,  reflecting  both  the  average  tem- 
perature of  the  warm  months  <>r  the  growing  sea- 
sons and  the  duration  of  the  season   It  also  shows 
that  the  dynamics  of  this  index  very  clearly  reveals 
the  cyclic  nature  to  have  a  duration  of  approxi- 
mately 20  years.  However,  despite  the  presence  of 
good  correlation  between  maximum  cell  sizes  and 
lennal   regime  of  the   summer  months,   no 
dependences  between   temperature  and  cell  Sizes 
close  to  the  functional  ones  were  found.  The  maxi- 
m,„„  size  cl  Hie  cells  is  a  rather  complex  index  ot 
„,   the  thermal   regime,  and   reflects  the 
variability    of    'physiological'    temperature.     I  his 


term  is  understood  to  mean  a  certain  combination 
of  seasonal  temperature  conditions,  which  forms  an 
annual  ring  with  a  specific  structure  and  definite 
maximum  cell  size.  The  approach  to  ecological 
forecasting  examined  can  apparently  be  disseminat- 
ed not  only  to  ecologfical;  systems  and  growth  and 
developmental  processes  limited  by  one  environ- 
mental factor.  Indeed,  several  ecological  factors 
may  influence  growth  and  developmental  process- 
es each  year,  and  the  links  between  characteristics 
of  the  compared  processes  and  the  set  of  factors 
therefore  do  not,  in  general  ,  functionally  coincide. 
However,  in  the  presence  of  temporal  progress  in 
one  of  the  processes  relative  to  another,  part  ot  the 
known  temporal  series  of  natural  changes  in  char- 
acteristics of  the  former  may  be  used  for  compari- 
son with  the  latter  in  the  search,  for  example,  tor  a 
multiple  regression  model  for  calculating  charac- 
teristics of  the  second  process,  and  the  remaining 
part  of  the  temporal  series  can  be  used  for  verify- 
ing  the   correctness   of  the   obtained   regression 
model  and  the  forcast  based  on  it.  (Alexander- 
PTT) 
W87-08711 

P.  P.  Umorin,  and  L.  S.  Ermolaeva 
Soviet  Journal  of  Ecology  SJECAH  Vol.  17  No. 
4    p  205-208,  March   1987.  2  fig,   1  tab    16  ref. 
Translated  from  Ekologiya,  No.  4,  p  23-27,  July- 
August  1986. 


Descriptors:  'Algae,  'Bacteria,  'Methane,  'Oxida- 
tion, Substrates,  USSR,  Oxygen,  Microbiological 
studies. 

The  influence  of  algae  at  the  surface  of  the  'sub- 
strate-water' interface  on  the  rate  of  oxidation  of 
methane  issuing  from  the  substrate  was  studied 
experimentally.  It  was  shown  that  when  methane- 
oxidizing  bacteria  are  supplied  with  mineral,  nitro- 
gen algae  promote  methane  oxidation  by  acting  as 
oxygen  producers.  (Author's  abstract) 
W87-08712 

GROWTH  AND  SURVIVAL  OF  GIANT  RAG- 
WEED (AMBROSIA  TRIFIDA  L.)  IN  A  DELA- 
WARE  RIVER   FRESHWATER   TIDAL   WET- 

RutgTr's  Univ.,  Camden,  NJ.  Dept.  of  Biology. 
F.  A.  Sickels,  and  R.  L.  Simpson 
Bulletin  of  the  Torrey  Botanical  Club,  Vol.  112, 
No.  4,  p  368-375,  October-December  1985.  6  tig,  I 
tab,  30  ref. 

Descriptors:  'Limnology,  'Ragweed,  'Delaware 
River,  'Tidal  areas,  'Wetlands,  Growth,  Survival, 
Aquatic  plants,  Biomass,  Macrophytes. 

The  survivorship,  phenology,  production,  and  dis- 
tribution of  the  annual  species  Ambrosia  tntida  L. 
in  a  Delaware  River  freshwater  tidal  wetland  were 
studied  during   1982.  Germination  began  in  mid 
April  with  maximum  seedling  density  (x  -   1U4.3, 
SD    =   +  or  -  58.1/sq  m)  reached  in  mid  May. 
Survivorship  exceeded  92%  through  June  and  then 
declined   gradually   to   23%   by   late   September. 
Flowers   were   initiated   in   late   July   with   seeds 
ripening  in  September.  Maximum  height  (298.8  + 
oi ■  -  33.7  cm/plant)  was  attained  in  late  September 
as  was  maximum  shoot  (73.8  +  or  -  45.6  g/plant) 
and  root  (32.7  +  or  -  37.0  g/plant)  biomass.  Peak 
standing  crop  (3265.6  g/sq  m  shoot  and  1 500  9  g/ 
sq  m  root)  occurred  in  late  August.  Leaf  mortality 
was  162.1  g/sq  m.  Net  production  corrected  for 
leaf  loss  and  survivorship  was  6573.8  g/sq  m,  the 
highest  rate  of  production  yet  reported  for  a  tresn- 
water  tidal  wetland  macrophyte.  Seed  production, 
estimated  in  late  September,  was  12,958  seeds/sq  m 
with   17%  showing  signs  of  predation,  apparent 
survival  was  1%  based  on  maximum  seedling  den- 
sity  Transplant  experiments  showed  that  Ambro- 
sia seedlings  survived  to  reproduce  in  two  loca- 
tions, its  normal  levee  habitat  and  near  the  upland 
forest  border,  a  habitat  isolated  from  a  seed  source. 
Transplants  did  not  survive  in  the  stream  channels, 
apparently  due  to  scouring  and  length  of  inunda- 
tion or  in  the  poorly  drained  high  marsh  due  to 
lack  of  tolerance  of  seedlings  to  water-logged  soils 
and  to  shading  by  other  species.  Thus,  although 


Ambrosia  trifida  can  dominate  the  levee  habitat,  il 
colonization  of  other  habitats  seems  doubtful.  (At 

thor's  abstract) 
W87-08714 

VEGETATION  OF  THE  LOW-SHRUB  BOG 
OF  NORTHERN  NEW  JERSEY  \ND  ADJ/ 
CENT  NEW  YORK:  ECOSYS I  EMS  AT  THEI 
SOUTHERN  LIMIT, 

Bergen  Community  Coll.,  Paramus,  NJ.  Div.  i 

Natural  Sciences  and  Mathematics. 

L.  M.  Lynn,  and  E.  F.  Karlin. 

Bulletin  of  the  Torrey  Botanical  Club,  Vol.  II 

No.  4,  p  436-444,  October-December  1985.  1  fig, 

tab,  16  ref. 

Descriptors:  'Species  composition,  'Limnolog 
•Bogs,  'Peatlands,  Population  dynamics,  N< 
York,  New  Jersey,  Shrubs,  Vegetation. 

The  vegetation  of  six  low-shrub  bogs  located  at 
the  glacial  boundary  was  quantified  using  phyto 
ciological  methods.  Based  on  pH  and  Ca  ion  a 
centrations,  these  peatlands  were  all  weakly  mm 
otrophic  to  ombrotrophic  systems.  The  domin 
vascular  species  were  Chamaedaphne  calycuU 
Decodon  verticillatus,  Kalmia  angustifloia  i 
Vaccinium  corymbosum.  A  number  of  plant  s 
cies  which  are  characteristic  of  northern  peatlai 
and  which  reach  their  southern  distributional  U 
in  the  study  region  were  absent  from  the  low-sh 
bogs  studied,  although  Andromeda  glaucoplr 
and  Kalmia  polifolia  were  present.  Several  spa 
were  also  present  in  all  of  the  study  sites  which 
not  usually  found  in  low-shrub  bogs  located 
ther  north.  (Author's  abstract) 
W87-08715 

HEAVY  METAL  POLLUTION  IN  THE  P 
AIBA  DO  SUL  RIVER,  BRAZIL, 

Universidade  Federal  do  Rio  de  Janeiro  (bra 

Inst,  de  Biofisica. 

For  primary  bibliographic  entry  see  Field  5b. 

W87-08718 

NATURE  OF  ORGANIC  MATTER  IN  RIV 
WITH     DEEP     SEA     CONNECTIONS:    1 
GANGES-BRAHMAPUTRA  AND  INDUS 
Hamburg  Univ.  (Germany,  F.R.).  SCOPb/UJ 
International  Carbon  Unit. 
V.  Ittekkot,  S.  Safiullah,  and  R.  Aram. 
The  Science  of  the  Total  Environment  STb> 
Vol.  58,  No.  1/2,  p  93-107,  December  1986.  I 
1  tab,  31  ref. 

Descriptors:  *River  flow,  'Sediments,  *Lim 
gy,  'Ganges  River,  'Indus  River,  Seasonal  l 
tio'n,  Asia,  India,  Organic  matter. 


Tropical  seas  receive  the  bulk  of  the  annual  < 
and  sediment  discharged  from  the  land  to  tl 
via  rivers.  A  significant  part  of  it  comes  troi 
major  Asian  rivers  with  direct  connections  t 
deep  sea.  Within  the  framework  of  the  on 
SCOPE/UNEP  World  River  Program  we 
examined  the  detailed  nature  and  seasonal  vai 
ty  of  organic  matter  in  the  Ganges,  Brahm. 
and  Indus  rivers.  Our  results  show  that  tn 
seas,  such  as  the  Bay  of  Bengal  and  the  A 
Sea,  receive  large  quantities  of  land-derived  < 
ic  matter,  both  in  the  dissolved  and  the  parti 
phases,  which  has  already  undergone  sign 
biogeochemical  alteration  on  land.  1  he  n 
stability  and  low  nutritive  value  of  this  m 
enable  its  accumulation  in  the  deep  sea 
column  and  sediments.  (Author  s  abstract) 
W87-08721 

HEAVY  METALS  IN  LAKE  KINN 
aSRAEL)  II.  HYDROGEN  SULFIDE  DEI 
ENT  PRECIPITATION  OF  COPPER,  Q 
UM,  LEAD  AND  ZINC,  cdni^  A 
Bayreuth  Univ.  (Germany,  F.R.).  Dept.  ot  r 

ogy. 

ArchivVefuer  Hydrobiologie  AHYBA4,  Vc 

No.  1,  p  1-24,  March  1987.  6  fig,  3  tab, 

Descriptors:  'Lake  Kinneret  'Limnology, 
chemistry,    'Hydrogen    sulfide,    'Heavy 
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:opper,  'Cadmium,  'Lead,  *Zinc,  Sulfides,  Sedi- 
:nts. 

avy  metal  interchange  experiments  with  natural 
umcM-water   systems   from    the   northern   and 
iithern  part  of  Lake  Kinneret  have  been  carried 
t  under  constant  temperature,   pH2S  and  pH 
■dback  controlled  conditions  at  the  sediment  sur- 
*  and  in  the  overlying  water,  respectively.  For 
isoring  pH2S(H2S  concentrations)  a  potentiome- 
:  glass/ Ag2S  semi-microelectrode  cell  without 
aid  junction  was  used   being   placed   into   the 
liment-water  interface  position.  H2S  (pH2S)  was 
d  measured  in  the  overlying  water.  Certain  pro- 
lions  of  heavy  metal  solutions  (ZnC12,  CdC12, 
CI  2,  CuCI2)  have  been  added  stepwise  into  the 
:rlying  water  and  the  subsequent  uptake  or  re- 
se  has   been   observed   by   DPASV   analyses. 
ten  anoxic  pH  values  and  H2S  concentrations, 
were  found  in  situ  in  the  lake,  were  regulated 
added  metals  were  immediately  removed  from 
solution,  particulated  and  probably  precipitated 
MeSx.aq  complexes  into  the  sediment.  Particu- 
zation  was  greatest  with  Zn  and  least  with  Cd. 
er  re-aeration  Zn  was  most  rapidly,  Pb  and  Cu 
y  slowly  (the  latter  mostly  in  particulate  frac- 
i)  released  from  the  sediment.  It  is  concluded 
i,   assuming   similar   mechanisms    in   the    lake 
ing  its  annual  oxic-anoxic  cycling,  Cu  and  Zn 
uld  rapidly  be  fixed  into  the  sediment  during 
uner  stagnation;  unlike  Zn,  Cu  will  only  be 
ased  after  longterm  oxic  conditions  are  estab- 
td  M  the  sediment-water  interface.  It  is  conse- 
ntly  evidenced  that  the  sediment  may  contrib- 
to   the    pelagial    metal    concentrations    after 
ter  overturn  of  the  lake.  (Author's  abstract) 
' -08761 


TRIBUTION  AND  RELATIVE  ABUN- 
SCE  OF  THE  NILE  PERCH  (LATES  NILO- 
US  (L.)  PISCES:  CENTROPOMIDAE)  IN 
IE  KAINJI,  NIGERIA, 

iji  Lake  Research  Inst.,  New  Bussa  (Nigeria) 
.  Balogun. 

Iiiv  fuer  Hydrobiologie  AHYBA4,  Vol  109 
1,  p  25-38,  March  1987.  6  fig,  3  tab,  20  ref 

:nptors:  'Lakes,  'Limnology,  'Population  dy- 
ks,  'Lake  Kainji,  'Perch,  Biomass,  Spatial 
itwn,  Distribution,  Fish,  Reservoirs. 

spatial  distribution  and  relative  abundance  of 
s  niloticus  before  and  after  the  impoundment 
cussed.  L.  niloticus,  a  freshwater  species  and 
3nly  member  of  the  Centropomidae  in  Kainji 
pies  all  stretches  of  River  Niger  and  the  lake 
the  inshores  juveniles  of  Lates  have  prefer- 
i  habitats  of  wooded  creeks  where  the  bottom 
iddy,  rocky  with  gravels  and  of  shallow  (<  10 
bores  with  emergent  vegetation  while  the 
sized  lates  are  frequently  obtained  from 
:t»es  of  inflow  deep  water  and  in  regions  of 
um  to  large  depth  (>  10  m).  The  impact  of 
npoundment  brought  the  low  population  of 
>  next  in  abundance  to  the  Citharinidae  and 
^aracidae  in  1969  (shortly  after  the  closure) 
thereafter   the   gill-net    catch    records   have 

.  <- u  ropomldae  far  behind  on  the  list  of 
ant  fish  species  with  fluctuating  population 
m  Kainji  Lake.  However,  the  experimental 
emng  proves  more  rewarding  during  the  low 
d  penod  (May-September)  than  any 
pnnod  of  the  year.  (Author's  abstract) 


Et^SSo^SSST  LmNG  BROWN 

*ayf  the  Environment,  Kristiansand  S 
«jdstad,  B.  Jonsson,  O.  T.  Sandlund,  and  T. 

rB'wJ?y»?>bi?,08ie  AHyBA4,  Vol.  109, 
l>  P  39-48,  March  1987.  4  fig,  2  tab,  18  ref 

ff"UkeS'  'L'mnology,  'Trout,  'Nutri- 
reams^fV,0r'  £r°Wth'  PoP"lation  dynam- 
reams,  Norway,  Diets,  Food  habits. 

2to  in^H  W"  trOUt  caused  by  nutrient  rich 
fSdl  Ct  rf  were  studi<*  by  com- 
•«d'ng,  growth,  density,  and  wintering  of 


trout  living  in  streams  running  into  and  out  of  lakes 
in  two  Norwegian  water  courses.  In  the  outlet 
streams  zooplankton  and  filter  feeders  were  impor- 
tant food  items,  whereas  in  the  inlet  streams,  sur- 
face insects  were  the  most  important  food  during 
the  ice-free  season.  In  the  Ostn  watei  course 
where  migration  between  outlet  stream  and  lake 
was  prevented,  fish  growth  and  density  was  higher 
in  the  outlet  than  in  the  inlet  stream.  In  the  Voss 
river  course,  where  the  trout  freely  migrated  be- 
tween outlet,  lake,  and  inlets,  the  trout  density  was 
higher  in  the  outlet  than  in  the  inlet  streams,  espe- 
cially during  winter.  No  growth  differences  were 
observed.  (Alexander-PTT) 
W87-08763 


LIFE  CYCLES  OF  FOUR  SPECIES  OF  BAETIS 

SfOPTERA)  IN  THREE  DANISH 
S>  IKEAMS, 

Copenhagen  Univ.  (Denmark).  Freshwater  Biolog- 
ical Lab.  6 
J.  Thorup,  T.  M.  Iversen,  N.  O.  Absalonsen,  T 
Holm,  and  J.  Jessen. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol  109 
No.  1,  p  49-65,  March  1987.  6  fig,  1  tab,  40  ref 

Descriptors:  'Life  cycle  studies,  'Baetis,  'Repro- 
duction, 'Streams,  Limnology,  Eggs,  Larvae,  Co- 
horts, Spatial  variation. 

The  study  of  life  cycles  of  Baetis  rhodani,  B  niger 
B.  vernus  and  B.  fuscatus  revealed  two  different 
patterns  of  life  cycles.  B.  rhodani  and  B.  niger  had 
a  life  cycle  with  one  or  two  winter  and  summer 
cohorts,  whereas  B.  vernus  and  B.  fuscatus  had  up 
to  three  summer  cohorts  and  no  winter  cohort 
I  he  life  cycle  patterns  reflected  different  strategies 
adapted  to  streams  of  different  environmental  sta- 
bility and  secured  large  egg  or  larval  populations 
to  be  built  up  before  the  winter.  Number  of  co- 
horts varied  within  years  and  localities  and  prob- 
ably reflected  variations  in  environmental  condi- 
tions during  egglaying  or  egghatching.  (Author's 
abstract) 
W87-08764 
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BENTHIC  MACROINVERTEBRATES  OF  THE 

MEUSE  RIVER  IN  BELGIUM:  A  REVIEW  OF 

FJYSJEARS  OF  RESEARCH  (1980-1984)  (LES 

MACROINVERTEBRES  BENTHIQUES  DE  LA 

MEUSE  BELGE:  BILAN  DE  CINQ  ANNEES  DE 

RECHERCHES  (1980  A  1984), 

Facultes   Universitaires   Notre-Dame  de  la   Paix 

Namur   (Belgique).    Unite    d'Ecologie    des    Eaux 

Douces. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-08765 


THREE  DAY  STUDY  OF  THE  DIEL  BEHAV- 
ESFJ22T  PLANKTON  IN  A  HIGHLY  HUMIC 
AND  STEEPLY  STRATIFIED  LAKE, 

Helsinki  Univ.  (Finland).  Lammi  Biological  Sta- 
tion. 

L.  Arvola,  K.  Salonen,  R.  I.  Jones,  A.  Heinanen, 
and  I.  Bergstrom. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol  109 
No.  1,  p  89-106,  March  1987.  14  fig,  2  tab,  24  ref 

Descriptors:     'Lakes,     'Limnology,     'Plankton, 
Humic    lakes,    Epilimnion,    Temporal    variation 
Primary  productivity,  Light  intensity. 

The  diel  interactions  between  the  vertical  distribu- 
tion of  different  plankton  components  and  the 
physical  and  chemical  characteristics  of  water 
were  studied  through  three  consecutive  diel  cycles 
(54  h)  m  a  highly  humic  and  steeply  stratified  small 
lake.  The  density  of  bacterioplankton  in  the  epilim- 
nion showed  little  diurnal  fluctuation.  Some  phyto- 
plankton, particularly  cryptomonads,  exhibited 
clear  diurnal  migration.  The  diel  productivity  of 
phytoplankton  closely  followed  the  fluctuations  in 
i  umination.  However,  in  terms  of  chlorophyll  and 
illumination  primary  productivity  was  highest 
early  in  the  morning.  In  the  zooplankton,  a  rotifer 
Folyarthra  was  present  in  the  epilimnion  by  day 
and  descended  to  deeper  layers  by  night,  whereas 
the  cladoceran,  Holopedium,  had  an  opposite  mi- 
gration pattern  with  a  subsurface  maximum  at 
night.  The  Cladocerans  Bosmina  and  Daphnia  may 


have  migrated  horizontally.  In  general  the  diel 
patterns  found  in  the  plankton  showed  consistency 
over  the  3  successive  diel  cycles.  This  reflected  the 
high  degree  of  stability  in  the  main  forcing  envi- 
ronmental variables,  especially  light  intensity.  (Au- 
thor's abstract) 
W87-08766 


PATTERN  OF  ORGANIC  MATTER  PRODUC- 
TION BY  NATURAL  PHYTOPLANKTON  POP- 
ULATION IN  A  EUTROPHIC  LAKE  1.  INTRA- 
CELLULAR PRODUCTS, 

Nagoya  Univ.  (Japan).  Water  Research  Inst 

T.  Hama,  and  N.  Handa. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol    109 

No.  1,  p  107-120,  March  1987.  5  fig,  3  tab,  19  ref 

Descriptors:   'Eutrophic   lakes,   'Organic  matter, 
Phytoplankton,     'Photosynthesis,     Cyanophyta 
Carbohydrates,  Productivity,  Proteins,  Lipids,  In- 
cubation. 

Photosynthetic  products  of  natural  phytoplankton 
population  dominated  by  blue-green  alga,  Micro- 
cystis aeruginosa,  was  determined  by  long-  and 
short-term  incubations.  Carbohydrates  were  the 
mam  photosynthetic  products  and  they  accounted 
for  72%  of  the  total  daily  production.  The  compar- 
ison of  photosynthetic  products  determined  by 
long-  and  short-term  incubations  revealed  that 
long-term  incubation  reflected  the  net  production 
rate,  whereas  the  value  determined  by  short-term 
incubation  was  close  to  gross  production  rate  The 
specific  production  rate  of  carbohydrates  was 
higher  than  proteins  and  lipids  in  daytime,  howev- 
er, almost  equal  values  were  obtained  after  24  h 
incubation  through  day  and  night  time.  This  bal- 
anced production  of  organic  matter  was  due  to  the 
exclusive  loss  of  carbohydrates  in  nighttime.  (Au- 
thor's abstract) 
W87-08767 


BACTERIA  AS  STRUCTURING  AGENTS  IN 
LAKES:  FIELD  MANIPULATIONS  WITH  BAC- 
TERIOPLANKTON, 

Ottawa  Univ.  (Ontario).  Dept.  of  Biology 

R.  Newhook,  and  F.  Briand. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol    109 

S^iiJ?!21"138'  March  1987-  6  fig>  2  ^b,  50  ref 
NSERC  Grant  A  3011. 

Descriptors:  'Bacteria,  'Bacterioplankton,  'Lakes 

Field  tests,  Biomass,  Nutrients,  Algae,  Diatoms 

Cyanophyta,  Reproduction,  Species  composition.' 

To  investigate  the  possible  role  of  bacteria  in  con- 
trolling the  composition  of  plankton  communities 
we  experimentally  enriched  large  enclosures  sus- 
Pfnded. ln  Heney  Lake,  Quebec,  with  cultures  of 
the  indigenous  bacteria  Aeromonas  hydrophila  an- 
aerogenes  and  Serratia  marcescens.  Accidentally 
low  levels  of  enrichment  (5%  of  total  densities) 
produced  striking  increases  in  the  biomass  of  net 
phytoplankton  (>  30  micron),  perhaps  as  added 
bacteria  preferentially  associated  with,  and  regen- 
erated nutrients  for,  the  larger  algae.  Diatom  en- 
hancement was  particularly  strong,  likely  reflect- 
ing bacterial  interference  with  allelopathic  sub- 
stances released  by  blue-green  algae.  Phytoplank- 
ton stimulation  in  turn  raised  the  levels  of  epilimne- 
tic  oxygen,  and  lowered  those  of  ammonia.  Bacti- 
vorous  and  carnivorous  zooplankton  were  signifi- 
cantly increased  in  those  enclosures  where  the 
added  bacteria  apparently  reproduced  best.  Plank- 
ton species  composition  was  most  sensitive  to  bac- 
terial additions  when  the  pelagic  community  ap- 
proached a  steady  state  with  regard  to  relative 
abundance.  At  such  times,  the  bacteria  studied 
were  involved  not  just  in  recycling  nutrients,  but 
also  mediated  higher-order  interactions.  (Author's 
abstract) 
W87-08768 


METHOD  FOR  MEASURING  SELECTIVE 
LIGHT  ATTENUATION  WITHIN  A  PERIPHY- 
TIC  COMMUNITY, 

Amsterdam  Univ.  (Netherlands).  Vakgroep  Aqua- 

tische  Oecologie. 

For  primary  bibliographic  entry  see  Field  7B 
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1986  LAKE  NYOS  GAS  DISASTER  IN  CAME- 
ROON, WEST  AFRICA, 

Duke  Univ.,  Durham,  NC.  Dept.  of  Zoology. 
G.  W.  Kling,  M.  A.  Clark,  H.  R.  Compton,  J.  D. 
Devine,  and  W.  C.  Evans. 

Science  SCIEAS,  Vol.  236,  No.  4798,  p  169-175, 
April  1987.  6  fig,  1  tab,  37  ref. 

Descriptors:  "Lake  Nyos,  *Disasters,  -Cameroon, 
•Gas  release,  "Carbon  dioxide,  'Limnology, 
Lakes,  Hypolimnion,  Volcanoes,  Monitoring. 

The  sudden,  catastrophic  release  of  gas  from  Lake 
Nyos  on  21  August  1986  caused  the  deaths  of  at 
least  1700  people  in  the  northwest  area  of  Came- 
roon, West  Africa.  Chemical,  isotopic,  geologic 
and  medical  evidence  support  the  hypotheses  that 
(i)  the  bulk  of  gas  released  was  carbon  dioxide  that 
had  been  stored  in  the  lake's  hypolimnion  (u)  the 
victims  exposed  to  the  gas  cloud  died  of  carbon 
dioxide  asphyxiation,  (iii)  the  carbon  dioxide  was 
derived  from  magmatic  sources,  and  (iv)  there  was 
no  significant,  direct  volcanic  activity  involved. 
The  limnological  nature  of  the  gas  release  suggests 
that  hazardous  lakes  may  be  identified  and  moni- 
tored and  that  the  danger  of  future  incidents  can  be 
reduced.  (Author's  abstract) 
W87-08780 

QUALITATIVE    MODEL    OF    EUTROPHICA- 
TION  IN  MACROPHYTE  LAKES, 

Academy  of  Sciences,  Moscow  (USSR).  Lab.  ot 

Mathematical  Ecology. 

A.  A.  Voinov,  and  A.  P.  Tonkikh. 

Ecological  Modelling  ECMODT,  Vol.  35,  No.  3/ 

4,  p  211-226,  March  1987.  8  fig,  7  ref. 

Descriptors:  "Limnology,  "Eutrophication, 
"Aquatic  plants,  "Phytoplankton,  "Macrophytes 
♦Model  studies,  "Lakes,  Ecosystems,  Mathematical 
equations,  Mathematical  studies,  Mathematical 
models,  Dynamics,  Nutrients,  Detritus,  Dissolved 
oxygen,  Differential  equations,  Succession,  Ecolo- 
gy, Vegetation. 

A  model  is  proposed  for  a  qualitative  representa- 
tion of  ecosystem  dynamics  in  a  macrophyte  water 
body  The  model  variables  are  the  concentrations 
of  phytoplankton,  macrophytes,  nutrients,  detritus 
and  dissolved  oxygen.  By  methods  of  qualitative 
theory  of  differential  equations  the  model  steady- 
state  dynamics  were  studied  (the  'quasi-stationary 
process).  The  resulting  evolution  of  the  water 
body  is  in  good  agreement  with  the  existing  ideas 
about  the  succession  of  vegetation  types  under 
increasing  nutrient  load.  (Author's  abstract) 
W87-08785 


CATCHMENT  EFFECTS  ON  THE  HORIZON- 
TAL DISTRIBUTION  OF  PHYTOPLANKTON 
IN  nVE  OF  SCOTLAND'S  LARGEST  FRESH- 
WATER LOCHS,  ._ 

Institute  of  Terrestrial  Ecology,  Edinburgh  (Scot- 
land). ,  , 
D.  G.  George,  and  D.  H.  Jones^ 
Journal  of  Ecology  JECOAB,  Vol.  75,  No.  1,  p  43- 
59,  March  1987.  9  fig,  4  tab,  39  ref. 

Descriptors:  "Limnology,  "Phytoplankton, 
"Lakes,  "Catchment  basins,  "Distribution  patterns, 
Distribution,  Horizontal  distribution  Scotland, 
Loch  Morar,  Loch  Ness,  Loch  Shiel,  Loch  Awe, 
Loch  Lomond,  Surface  water,  Temperature, 
Model  studies,  Mathematical  equations  Advection, 
Conductivity,  Chlorophyll  a,  Fluorescence, 
Growth  rates,  Plant  growth. 

Lochs  Morar,  Ness,  Shiel,  Awe  and  Lomond  were 
each  visited  on  three  occasions,  when  horizontal 
variations  in  surface  temperature,  conductivity  and 
chlorophyll  a  fluorescence  were  measured  along 
transects  running  the  length  of  each  loch.  The 
dominant  species  of  phytoplankton  behaved  as  pas- 
sive tracers  of  the  physical  flow.  Large  scale  (>  5 
km)  patches  of  phytoplankton  were  produced  by 
local  differences  in  growth  rate  and  not  by  wind- 
induced  water  movements.  In  all  the  lochs,  the 
development  of  phytoplankton  patchiness  was  di- 
rectly related  to  the  development  of  chemical  pat- 
chiness as  measured  by  conductivity.  The  potential 
for  chemical  patchiness  could,  in  turn,  be  related  to 
geological  and  land-use  differences  between  the 
sub-catchments  surrounding  each  loch.  Some  theo- 
retical models  of  patch  formation  by  differential 
production  are  discussed  and  used  to  demonstrate 
the  importance  of  advective  rather  than  diffusive 
processes  in  inland  waters.  The  relative  importance 
of  catchment  and  hydraulic  effects  on  the  horizon- 
tal distribution  of  phytoplankton  in  the  five  lochs  is 
discussed.  (Author's  abstract) 
W87-08790 

COMPARISON  OF  PARASITE  FAUNA  OF  JU- 
VENILE SOCKEYE  SALMON  (ONCORHYN- 
CHUS  NERKA)  FROM  SOUTHERN  BRITISH 
COLUMBIAN     AND    WASHINGTON    STATE 

T  AKFS 

Department  of  Fisheries  and  Oceans,  Nanaimo 
(British  Columbia).  Pacific  Biological  Station. 
R.  E.  Bailey,  and  L.  Margohs.  „,„A_  ..  .  ,. 
Canadian  Journal  of  Zoology  CJZO AG  VoL  65 
No.  2,  p  420-431,  February  1987.  3  fig,  5  tab,  28 
ref. 

Descriptors:  "Lakes,  "Limnology,  "Fish,  "Salmon, 
"Parasites,  Fauna,  Aquatic  animals,  British  Colum- 
bia, Canada,  Washington  State,  Comparison  stud- 
ies, Statistical  analysis,  Distribution  patterns. 


ECOLOGICAL  MODELLING  OF  A  HIGH 
MOUNTAIN  RESERVOIR  IN  RELATION  TO 
PARTICULATE    ORGANIC    MATTER    LOAD- 

Savdie  Univ.,  Chambery  (France).  Lab.  de  Biolo- 

gie. 

G.  Blake,  and  S.  Gentil. 

Ecological  Modelling  ECMODT,  Vol.  35,  No.  3/ 

4,  p  227-247,  March  1987.  12  fig,  4  tab,  13  ref. 

Descriptors:  "Limnology,  "Reservoirs,  "Oligotro- 
phic  lakes,  "Organic  loading,  "Model  studies, 
Ecology,  Organic  matter,  Mathematical  equations, 
Mathematical  studies,  Mathematical  models,  Phos- 
phorus, Nitrogen,  Carbon,  Phytoplankton,  Aquatic 
plants,  Model  testing. 

The  modelling  study  of  a  high  mountain  reservoir 
is  presented.  The  model  has  twelve  state  variables 
describing  inorganic,  dissolved  organic  and  partic- 
ulate phosphorus,  nitrogen  and  carbon,  together 
with  two  phytoplankton  families.  This  oligotrophy 
system  is  shown  to  be  very  dependent  on  its  envi- 
ronment and  very  precarious;  volumetric  vari- 
ations and  loading  are  the  factors  explaining  its 
behavior.  An  original  hypothesis  about  particulate 
organic  carbon  decomposition  was  made  to  obtain 
a  good  fit  between  measurements  and  model  out- 
puts This  hypothesis  is  confirmed  by  supplementa- 
ry laboratory  and  in-situ  experiments.  (Authors 
abstract) 
W87-OX7Xh 


Sixteen  species  and  juveniles  of  four  taxa  of  para- 
sites (Myxosporea,  4;  Monogenea,  1;  Trematoda  3; 
Cestoda,  4;  Nematoda,  2;  Acanthocephala,  2;  <-o- 
pepoda,   2)   were   encountered   in    1550   sockeye 
salmon   (Oncorhynchus  nerka)   smolts  and   pres- 
molts  examined  from  15  Fraser  River  lakes,  Nimp- 
kish  Lake  on  Vancouver  Island,  and  Lake  Wash- 
ington,    Washington     State,     USA.     The     most 
common  taxa  were  Diphyllobothnum  sp.  procer- 
coids, Philonema  agubernaculum,  Eubothnum  sp., 
and   Proteocephalus  sp.   Various  statistical   tech- 
niques (K-nearest  neighbor  and  cluster  analyses 
based  on  Jaccard  and  percent  dissimilarity  matri- 
ces) were  used  to  compare  the  parasite  fauna  in 
sockeye  from  the  different  lakes.  K-nearest  neigh- 
bor analysis  demonstrated  that  considerable  over- 
lap  existed   among   many   of  the   studied    akes, 
whereas  little  overlap  occurred  among  other  lakes. 
Cluster   analysis   revealed   similar   faunas   among 
some  lakes  within  biogeoclimatic  zones  and  lakes 
of  similar  trophic  status.  Cluster  analyses  also  re- 
vealed parasites  that  tended  to  co-occur.  Parasites 
with  similar  modes  of  transmission  or  geographic 
range  tended  to  cluster  together.  (Authors  ab- 
stract) 
W87-08792 

SALINITY  DURING  EMBRYONIC  DEVELOP- 
MENT INFLUENCES  THE  RESPONSE  TO  SA- 
LINITY OF  GASTEROSTEUS  ACULEATUS  L. 
(TRACHURUS), 


Laval  Univ.,  Quebec.  Dept.  de  Biologic 

G.  Belanger,  H.  Guderley,  and  G  J  JitzGerald. 

Canadian  Journal  of  Zoology  CJZOAG,  Vo .  6 

No    2,  p  451-454,  February  1987.  3  fig,  1  tab, 
ref. 

Descriptors:  "Salinity,  "Salt  tolerance,  "Water  p< 
lution  effects,  "Freshwater,  "Fish,  "Sticklebac 
"Fish  physiology,  Growth,  Fish  behavior,  Hate 
ing,  Brackish  water. 

Individual  male  sticklebacks  established  na 
courted  females,  and  cared  for  their  fertilized  ej 
at  0  or  20%  salinity.  The  time  to  hatching  w 
shorter  at  0  than  at  20%.  One-week-old  fry  tl 
hatched  in  freshwater  had  a  significantly  lov 
mortality  after  96  hours  in  freshwater  than  : 
hatched  in  brackish  water.  Fry  that  hatched 
20%  grew  little  in  freshwater  and  had  their  high 
growth  rates  at  28%,  while  fry  that  hatched  at  ( 
showed  little  variation  in  growth  rates  at  inten 
diate  salinities  and  had  reduced  growth  at  28 
The  mean  duration  of  fanning  bouts  and  the  tt 
duration  of  fanning  was  significantly  greater  a 
than  at  20%,  particularly  toward  the  end  of 
incubation  period,  but  the  aggressive  behavior 
not  differ  between  the  two  hatching  salinities.  (, 
thor's  abstract) 
W87-08793 

EFFECTS  OF  FOOD  AVAILABILITY  A 
FISH  PREDATION  ON  A  ZOOPLANKT 
COMMUNITY, 

Illinois    Univ.    at    Urbana-Champaign.    Dept. 

Ecology,  Ethology  and  Evolution. 

M.  J.  Vanni.  ,_ 

Ecological  Monographs  ECMOAQ,  Vol   57 

1,  p  61-88,  March  1987.  13  fig,  6  tab,  65  ref.  Illi 

Water  Resources  Center  Grants  S-086-ILL  an 

093-ILL. 

Descriptors:  "Limnology,  "Zooplankton  "Li 
"Animal  populations,  "Predation,  "Food  to 
"Dynamite  Lake,  Food  availability,  "Populi 
dynamics,  Populations,  Fish,  Population  der 
Illinois,  Sunfish,  Nutrients. 

The  effects  of  fish  predation  and  food  availal 

on  population  densities  and  demography  ot 

plankton  were  investigated  m  Dynamite  Lake 

nois,  a  lake  with  a  high  density  of  size-sele 

planktivorous  fish  and  low  food  levels  Fish  p 

tors  (bluegill  sunfish)  and  food  levels  (phytop 

ton)    were   manipulated    in    replicated,    fact 

design  experiments  during  two  summers  (urn 

1981)  Overall,  population  densities  of  zooplai 

were  affected  much  more  by  manipulations  of 

availability  than  by  manipulations  of  fish  prea 

Some  cladocerans  were  greatly  increased  in  i 

ty  by  elevated  phytoplankton  levels  in  both 

in  the  presence  and  absence  of  fish.  Demogi 

analysis  in  1981  revealed  that  increased  densr 

response  to  elevated  food  levels  resulted  fron 

an  increase  in  birth  rates  and  a  decrease  in  m 

tv  rates.  Some  rotifers  also  increased  drama! 

in  response  to  elevated  phytoplankton  der 

Copepods  were  less  responsive  to  manipulati 

food  levels,  but  several  taxa  exhibited  incre< 

density   in   response   to   increased   phytopla 

abundance.  Few  species  were  reduced  in  6 

by  fish  predation.  In  terms  of  percent  chang 

live  to  controls,   increased  food  availabilit 

much  more  of  an  effect  than  fish  predation 

density  of  most  zooplankton  species  and  oi 

zooplankton  abundance.  Fish  predation  had 

al  effects  on  the  size  structure  and  life  histor. 

of  the  cladocerans;  three  species  attained 

sizes  when  fish  were  excluded  than  when  fis 

present.  Cladoceran  individuals  also  initial 

production  at  a  smaller  size  and  produced  1 

offspring  in  the  presence  of  fish.  Smaller  bo 

and  size  at  maturity  apparently  allow  the  cl< 

ans  to  reproduce  before  reaching  a  size  at 

they  become  vulnerable  to  size-selective  \M\ 

ators.  Larger  size  at  first  reproduction  and 

offspring  size  in  the  absence  of  fish"»: 

response  to  invertebrate  predators,  which 

more  importance  in  the  absence  of  tish  ar 

most  heavily  on  the  smaller  size  classes.  FR 

in  these  life-history  traits  allows  the  cladocf 

withstand  what  appears  to  be  intense  size-* 

predation   by    planktivorous    fish.    (Autnc 

stract) 
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hunting  the  days  along  lake  michi- 

;an, 

:or  prinwry  bibliographic  entry  see  Field  2J. 
V87-08804 


EMPERATURE  AND  FLOW  CONDITIONS  IN 
I  RESERVOIR  WITH  A  SUBMERGED 
)ITLET  TUNNEL  DURING  THE  WINTER 
•ERIOD, 

iorwegian  Water  Resources  and  Energy  Adminis- 

ration,  Oslo. 

L  M.  Tvede. 

Jordic  Hydrology  NOHYBB,  Vol.  17,  No.  4/5,  p 

99-406.  1986.  6  fig,  1  tab,  5  ref. 

)escnptors:  'Limnology,  'Reservoirs,  'Flow  dis- 
harge.  'Water  temperature,  'Tunnels,  Sunds- 
armvatn  reservoir,  Norway,  Temperature,  Basins, 
Tiermocline,  Epilimnion,  Thermal  stratification, 
lypohmnion.  Seasonal  variation. 

"he  Sundsbarmvatn  reservoir  which  is  used  for 
lectncity  production  from  November  to  May  in 
lorway  is  comprised  of  two  main  basins;  water 
ows  from  the  upper  basin  called  Mannerosfjorden 
)  the  lower  basin  called  Gullnesfjorden.  The  two 
isins  are  separated  by  a  narrow  sound  with  a  sill. 
be  regulation  interval  for  Sundsbarmvatn  is  612- 
74  m  a.s.l.,  but  the  sill  prevents  Mannerosfjorden 
tun  being  lowered  below  580  m  a.s.l.  The  water 
mperature  was  studied  during  two  winters  when 
le  reservoir  water  was  released.  It  was  shown 
lat  a  marked  thermocline  gradually  developed  at 
le  depth  of  withdrawal  in  Gullnesfjorden.  In  the 
jilimnion  layer  the  temperature  is  gradually  low- 
ed through  the  winter,  but  in  the  hypolimnion 
yer,  the  temperature  seems  to  stay  constant 
trough  the  winter.  In  Mannerosfjorden,  however, 
5  clear  thermocline  was  found  at  the  end  of  the 
inter.  The  remaining  water  was  relatively  warm 
ith  temperatures  mainly  above  3C.  The  sill  be- 
reen  the  two  basins  has  a  strong  influence  on  the 
jpth  of  the  water  flowing  out  of  Mannerosfjorden 
id  hence  on  the  temperature  and  circulation  pat- 
rn  in  Gullnesfjorden.  At  the  end  of  the  winter 
is  flow  is  strengthening  and  initiates  a  homogene- 
js  fiow  layer  in  Gullnesfjorden.  This  layer  dips 
jwnwards  toward  the  outlet  tunnel.  For  this 
ason  the  temperature  of  the  water  leaving  the 
)wer  station  is  0.4-1. 2C  colder  that  the  hypolim- 
on  temperature  in  the  reservoir  at  tunnel  depth, 
luthor's  abstract) 
'87-08828 


EGLLATION  OF  SUBMERGED  AQUATIC 
LANT  DISTRIBUTION  IN  A  UNIFORM 
REA  OF  A  WEEDBED, 

cGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 

ry 

.  R.  Anderson,  and  J.  Kalff. 

'urnal  of  Ecology  JECOAB,  Vol.  74,  No.  4,  p 

'3-961,  December  1986.  1  fig,  4  tab,  48  ref. 

escriptors:  'Limnology,  'Ecological  distribution, 
Aquatic  weeds,  'Mesotrophic  lakes,  'Species 
imposition,  'Biomass,  'Nutrients,  'Lake  sedi- 
Mts,  'Organic  matter,  Sedimentology,  Chemical 
operties,  Weeds,  Lakes,  Environment,  Aquatic 
vironment.  Sediments,  Nitrogen,  Phosphorus, 
)tassium,  Ecology,  Aquatic  plants,  Distribution. 

*o  uniform  areas  in  a  weedbed  in  a  mesotrophic 

i  on  the  Quebec- Vermont  border  were  sampled 

plant  biomass,  species  composition,  sediment 

tnents  (N,  P,  and  K),  and  organic  matter  to  test 

e  hypothesis  that  variation  in  submerged  plant 

amass  and  species  distribution  is  related  to  varia- 

>n  ui  sediment  characteristics.  Total  biomass  and 

:  biomass  of  the  most  abundant  species  were 

fed  to  sediment  nutrient  concentrations  in  both 

»£  At  2  m  depth,  exchangeable  P  explains  28% 

we  variation  in  total  biomass,  while  at   1   m 

changeable  K  explained   16%  of  the  variation. 

t  biomass  of  Heteranthera  dubia  is  related  to 

=™8f  b'e    K    and    exchangeable    N    at    both 

'•At  2  m,  the  two  variables  explain  50%  of 

e  variation  in  H.  dubia  biomass.  Exchangeable  P 

Plained  a  small  but  significant  amount  of  varia- 


tion in  the  biomass  of  Valisneria  americana  and 
Myriophyllum  spicatum  at  2  m,  while  the  variation 
in  the  biomass  of  Eriocaulon  canadensis  is  best 
explained  by  exchangeable  K  at  2  m.  (Author's 
abstract) 
W87-08836 


HYDROLOGY,  WATER  CHEMISTRY  AND  EC- 
OLOGICAL RELATIONS  IN  THE  RAISED 
MOUND  OF  COWLES  BOG, 

National  Park  Service,  Porter,  IN.  Indiana  Dunes 

National  Lakeshore. 

D.  A.  Wilcox,  R.  J.  Shedlock,  and  W.  H. 

Hendrickson. 

Journal  of  Ecology  JECOAB,  Vol.  74,  No.  4,  p 

1103-1117,  December   1986.  7  fig,  3  tab,  54  ref. 

Descriptors:  'Limnology,  'Bogs,  'Ecology, 
'Cowles  Bog,  'Wetlands,  'Peat  bogs,  'Ground- 
water hydrology,  'Geohydrology,  Vegetation,  In- 
diana, Peat,  Lake  Michigan,  Dunes,  Fens,  Acidity, 
Water  level  fluctuations,  Hydrology,  Groundwat- 
er, Test  wells,  Artesian  pressure,  Confined  ground- 
water, Upwelling,  Recharge,  Groundwater  re- 
charge, Aquifers,  Moraines,  Clays,  Soil  types, 
Marl,  Head  loss,  Sediments. 

The  ecology  of  Cowles  Bog  National  Natural 
Landmark  and  the  wetlands  between  the  dunes 
near  the  south  shore  of  Lake  Michigan  (Indiana) 
were  studied.  The  site  contains  plant  species  that 
are  typical  of  circum-neutral  fens.  The  distribution 
of  eight  rather  sharply  delineated  vegetation  types 
correlates  most  strongly  with  water  level  vari- 
ations resulting  from  the  presence  of  a  4.1 -ha 
convex  peat  mound.  A  network  of  shallow 
groundwater  wells  installed  in  the  wetland  identi- 
fied an  upwelling  of  water  under  artesian  pressure 
at  sites  underlying  the  mound.  The  well-buffered 
water,  containing  high  concentrations  of  inorganic 
solutes,  is  derived  from  an  aquifer  that  is  recharged 
on  an  upland  moraine  and  is  confined  beneath  a 
clay  till  sheet.  A  breach  in  this  clay  layer  beneath 
the  mound  allows  water  to  flow  upward  and  radi- 
ally outward  as  the  hydraulic  head  is  dissipated  in 
the  overlying  marl  and  peat.  The  marl  and  organic 
lake  sediments  were  formed  4000-6000  years  ago, 
when  the  wetland  basin  was  probably  a  small  bay 
of  the  lake.  The  peat  mound  developed  when  the 
lake  level  fell.  (Author's  abstract) 
W87-08837 
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PREDICTION  OF  THE  OCCURRENCE  OF 
FOUR  SPECIES  OF  MOSQUITO  LARVAE 
WITH  LOGISTIC  REGRESSION  ON  WATER- 
CHEMISTRY  VARIABLES, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Statistics. 

M.  S.  Udevitz,  P.  Bloomfield,  and  C.  S.  Apperson. 

Environmental   Entomology  EVETBX,   Vol.    16, 

No.  1,  p  281-285,  February  1987.  1  fig,  3  tab,  14 

ref.  N.C.  Div.  of  Health  Serv.  Contract  820034. 

Descriptors:  'Limnology,  'Model  studies,  'Predic- 
tion, 'Mosquitoes,  'Larval  growth  stage,  'Regres- 
sion analysis,  'Chemical  properties,  'Species  distri- 
bution, 'Pools,  Growth  stages,  Aquatic  insects, 
Habitats,  Aquatic  habitats,  Floodplains,  Ecology, 
Streams,  Statistical  analysis. 

Larvae  of  Anopheles  punctipennis,  Culex  territans, 
Aedes  atlanticus,  and  Psorophora  ferox  were  col- 
lected and  13  water-chemistry  variables  were 
measured  at  permanent  and  semipermanent  pools 
in  Duplin  County,  NC  during  1982  and  1983.  Step- 
wise logistic  regression  was  used  to  identify  water- 
chemistry  variables  associated  with  habitats  and  to 
predict  the  occurrence  of  each  species.  Models 
based  on  pH  and  concentrations  of  CI,  K,  and  Na 
ions  gave  reasonable  predictions  of  occurrence. 
However,  although  the  logistic  regression  models 
make  reasonable  predictions  of  the  occurrence  of 
each  species,  pools  where  species  actually  oc- 
curred span  nearly  the  entire  range  of  probabilities 
for  their  predicted  occurrence.  It  is  concluded  that 
occurrence  of  larvae  is  related  to  biotic  and  abiotic 
factors  not  considered  in  this  investigation.  Logis- 
tic regression  could  be  used  to  identify  these  addi- 
tional factors  and  incorporate  them  into  models 
that  would  provide  more  accurate  predictions  of 
occurrence.  (Author's  abstract) 


THEORY  OF  SECONDARY  PRODUCTION 
CALCULATIONS  FOR  CONTINUOUSLY  RE- 
PRODUCING POPULATIONS, 

Melbourne  Univ.,  Parkville  (Australia).  Dept.  of 

Zoology. 

For  primary  bibliographic  entry  see  Field  2L. 
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INTERNAL  WAVES  OF  THE  SECOND  VERTI- 
CAL MODE  IN  A  STRATIFIED  LAKE, 

Department  of  the  Environment,  West  Vancouver 

(British  Columbia). 

R.  C.  Wiegand,  and  V.  Chamberlain. 

Limnology  and  Oceanography  LIOCAH,  Vol.  32, 

No.  1,  p  29-42,  January  1987.  9  fig,  26  ref. 

Descriptors:  'Limnology,  'Internal  waves,  'Ther- 
mal stratification,  'Lakes,  'Seiches,  'Hydrodyna- 
mics, 'Hydrothermal  studies,  Waves,  Wind,  Ther- 
mal properties,  Thermocline,  Mixing,  Eddy  diffu- 
sion, Diffusion  coefficient,  Isotherms,  Hypolim- 
nion, Bottom  water,  Turbulent  flow,  Flow  charac- 
teristics, Boundaries,  Water  currents,  Sediments, 
Bottom  sediments,  Bottom  currents,  Turbidity  cur- 
rents. 

A  time  series  of  measurements  of  thermal  structure 
and  near-bottom  currents  in  a  stratified  lake  re- 
vealed both  first  and  second  vertical  mode  internal 
seiching.  The  transition  into  second-mode  seiching 
occurred  after  first  mode  waves,  usually  generated 
by  pulses  of  strong  winds,  died  down.  The  major 
features  of  the  second-mode  seiche  are  described 
and  its  effects  on  mixing  in  the  lake  below  the 
thermocline  are  discussed.  On  the  basis  of  calcula- 
tions of  eddy  diffusion  coefficients,  there  is  only 
weak  mixing  in  the  interior  of  the  hypolimnion. 
Scaling  arguments  suggest  that  mixing  at  the  edges 
of  the  lake  due  to  motion  of  the  isotherms  is  not 
significant  despite  the  larger  amplitudes  of  the 
second-mode  seiche.  The  most  important  mixing 
region  appears  to  be  a  turbulent  bottom  boundary 
layer  driven  by  seiche  currents.  However,  resu- 
spension  of  bottom  sediments  did  not  occur,  prob- 
ably due  to  a  combination  of  sediment  nature  and 
low  current  speeds.  (Author's  abstract) 
W87-08863 


STRUCTURE  AND  DYNAMICS  OF  INTERNAL 
WAVES  IN  BALDEGGERSEE, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Lab.  d'Hydraulique. 
U.  Lemmin. 

Limnology  and  Oceanography  LIOCAH,  Vol.  32, 
No.  1,  p  43-61,  January  1987.  11  fig,  1  tab,  29  ref. 

Descriptors:  'Internal  waves,  'Hydrodynamics, 
'Baldeggersee,  Switzerland,  'Seasonal  variation, 
'Lakes,  'Seiches,  Temperature,  Water  tempera- 
ture, Stratification,  Thermal  stratification,  Waves, 
Wind,  Energy,  Spectral  analysis,  Model  studies, 
Mathematical  studies,  Mixing,  Isotherms. 

Analysis  of  long  records  of  temperature/depth  dis- 
tribution determined  at  10-  or  20-min  intervals  at 
several  stations  and  extending  over  three  stratifica- 
tion seasons  provides  a  detailed  picture  of  the 
characteristics,  dynamics,  and  seasonal  variation  in 
activity  of  internal  waves  in  a  small  lake  (Baldeg- 
gersee, Switzerland).  Wind  stress  in  general  was 
low,  with  occasional  bursts  of  higher  energy.  The 
ensuing,  slightly  damped,  internal  seiches  govern 
the  dynamics  of  the  stratified  lake.  The  vertical 
structure  displays  a  dominant  response  of  the  first 
vertical  mode.  Responses  in  the  second  vertical 
mode,  hitherto  rarely  recorded,  are  also  demon- 
strated using  spectral  analysis  and  models.  The 
horizontal  structure  of  the  seiche's  motion  displays 
dominance  and  persistence  of  the  fundamental 
basin  mode.  Spectral  analysis  also  discloses  re- 
sponses of  the  second  and  third  basin  modes.  Mul- 
tiplying the  spectra  with  the  local  buoyancy  fre- 
quency leads  to  a  collapse  of  all  spectra  into  a 
narrow  band,  suggesting  the  possibility  of  a  univer- 
sal spectrum.  It  is  concluded  that,  in  this  small- 
basin,  low-energy  example,  internal  waves  provide 
motions  at  all  levels,  but  little  vertical  mixing.  (See 
also  W87-08865)  (Author's  abstract) 
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Field  2— WATER  CYCLE 
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DYNAMICS  OF  BOTTOM  CURRENTS  IN  A 
SMALL  LAKE, 

Ecole  Polytechnique  Federate  de  Lausanne  (Swit- 
zerland). Lab.  d'hydraulique. 
U.  Lemmin,  and  D.  M.  Imboden. 
Limnology  and  Oceanography  LIOCAH,  Vol.  32, 
No.  1,  p  62-75,  January  1987.  14  fig,  22  ref. 

Descriptors:  "Limnology,  *Bottom  currents, 
•Lakes,  'Hydrodynamics,  *Water  currents,  •Strat- 
ification, *Sediment-water  interfaces,  Current 
meters,  Gages,  Measuring  instruments,  Boundaries, 
Spectral  analysis,  Chemical  stratification,  Waves, 
Gravity  waves,  Thermocline,  Seasonal  variation, 
Mixing,  Wind,  Bottom  water,  Sediment  transport, 
Interfaces. 

The  dynamics  of  bottom  currents  in  Baldeggersee 
(Switzerland)  were  investigated  with  a  specially 
designed  recording  current  meter  sensitive  to  cur- 
rent velocities  of  0.3-2.5  cm/s.  Supporting  informa- 
tion was  obtained  from  thermistor-chain  tempera- 
ture recordings  and  from  records  of  atmospheric 
boundary-layer  parameters  measured  in  the  center 
of  the  lake.   During   1980-1981,  bottom  currents 
recorded   1-week  periods  on  the  central  bottom 
plateau  of  the  lake  (65-m  water  depth)  were  highly 
variable.  The  mean  speed  was  slightly  >  1  cm/s 
with  no  seasonal  trend.  Speeds  >   2.5  cm/s  oc- 
curred after  periods  of  high  wind;  quiescent  peri- 
ods were  rare  and  seldom  lasted  more  than  1  hr. 
Spectral  analysis  shows  that  the  primary  mecha- 
nism generating  bottom  currents  during  stratifica- 
tion is  internal  gravity  waves  in  the  thermocline. 
During  winter  mixing,  when  chemical  stratification 
is  observed  below  30  m,  the  wind  stress  distribu- 
tion is  directly  reflected  in  the  bottom  current 
pattern.  In  both  period,  wind-induced  disturbances 
were  felt  in  the  bottom  layer  with  little  time  delay, 
indicating  the  event-dominated  structure  of  bottom 
current  dynamics.  Bursts  of  particle  transport  in 
the  bottom  layer  are  observed  during  periods  of 
high  wind,  suggesting  episodic  particle  resuspen- 
sion.   It  is  concluded   that   such  events  may  be 
important  for  the  control  of  mass  exchange  at  the 
sediment-water   interface.    (See   also   W87-08864) 
(Author's  abstract) 
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SURFACE  MANIFESTATIONS  OF  INTERNAL 
OSCILLATIONS  IN  A  HIGHLY  SALINE  LAKE 
(THE  DEAD  SEA), 

Weizmann  Inst,  of  Science,  Rehovot  (Israel).  Dept. 

of  Isotope  Research. 

Z.  Sirkes. 

Limnology  and  Oceanography  LIOCAH,  Vol.  32, 

No.  1,  p  76-82,  January  1987.  11  fig,  1  tab,  17  ref. 

Descriptors:  'Hydrodynamics,  'Limnology, 
•Seiches,  'Oscillatory  waves,  'Dead  Sea,  *  Saline 
lakes,  'Density  stratification,  'Limnology,  'Sea- 
sonal variation,  'Surface  water,  Waves,  Lakes, 
Stratification,  Density,  Seiches,  Mathematical 
models,  Wind,  Distribution,  Diurnal  distribution. 

The  manifestation  of  internal  oscillations  at  the 
surface  of  the  Dead  Sea  during  the  summer  of  1981 
is  described.  During  that  time,  the  Dead  Sea  was 
highly  stratified,  with  a  density  difference  of  0.017 
g/1  between  its  two  layers.  Measurements  of  lake 
level  (limnograms)  show  oscillations  with  periods 
of  internal  seiches  as  confirmed  by  thermistor- 
chain  measurements  and  a  numerical  model  of 
internal  oscillations.  Wind  measurements  exhibit 
predominantly  diurnal  and  semidiurnal  periods. 
During  autumn  1984,  the  Dead  Sea  turned  over 
and  its  layered  structure  was  thereby  destroyed.  In 
contrast  to  the  measurements  of  summer  1981,  the 
limnograms  for  this  timespan  show  only  oscilla- 
tions associated  with  period  corresponding  to  sur- 
face seiches,  but  no  sign  of  internal  oscillations. 
(Author's  abstract) 
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CARBON  ISOTOPE  FRACTIONATION  AND 
CHANGES  IN  THE  FLUX  AND  COMPOSI- 
TION OF  PARTICULATE  MATTER  RESULT- 
ING FROM  BIOLOGICAL  ACTIVITY  DURING 


A  SEDIMENT  TRAP  EXPERIMENT  IN  LAKE       W87-08868 
GREIFEN,  SWITZERLAND, 

Woods  Hole  Oceanographic  Institution,  MA. 
C.  Lee,  J.  A.  McKenzie,  and  M.  Sturm. 
Limnology  and  Oceanography  LIOCAH,  Vol.  32, 
No    1,  p  83-96,  January  1987.  8  fig,  4  tab,  49  ref. 
NSF  Grant  OCE  83-00018. 

Descriptors:  'Carbon  radioisotopes,  'Particulate 
matter,  'Lake  Greifen,  Switzerland,  'Lake  sedi- 
ments, 'Eutrophic  lakes,  'Limnology,  Radioiso- 
topes, Carbon,  Sediments,  Lakes,  Hardness,  Chem- 
ical properties,  Hydrogen  ion  concentration,  Acid- 
ity, Oxygen,  Suspended  solids,  Photosynthesis, 
Respiration,  Carbon  dioxide,  Sedimentation,  Cal- 
cite,  Precipitation,  Amino  acids,  Detritus,  Organic 
matter,  Zooplankton,  Plankton,  Food  habits. 

Sediment  traps  were  deployed  in  Lake  Greifen,  a 
hard-water,  eutrophic,  Swiss  lake,  for  two  weeks 
in  May  and  June,  1983.  Oxygen,  pH,  and  suspend- 
ed particle  concentrations  indicated  a  sharp  in- 
crease in  productivity.  Carbon  isotope  composition 
of  the  dissolved  inorganic  carbon  showed  possible 
evidence  of  diffusion  of  atmospheric  C02  across 
the  water-atmosphere  interface,  most  likely  to  re- 
place C02  use  during  photosynthesis.  Allochthon- 
ous  mineral  debris  from  resuspended  sediments  or 
river  input  was  a  major  component  of  sedimenting 
material.  Due  to  removal  of  C02,  calcite  crystals 
precipitated  when  photosynthesis  increased.  The 
carbon  isotope  ratio  of  trap  calcite  and  the  compo- 
sition of  trap  amino  acids  showed  the  influence  of 
the  detrital  input  on  the  more  dominant  isotopic 
signal  of  authigenic  calcite  in  the  sediment  traps, 
likely  due  to  fractionation  during  precipitation  in 
the  surface  waters  or  during  dissolution  in  the 
water  and  sediments  due  to  CaC03  undersatura- 
tion.  Extensive  loss  of  material  from  unpoisoned 
sediment  traps  was  found  in  the  euphotic  zone, 
most  likely  due  to  zooplankton  feeding.  (Author's 
abstract) 
W87-08867 

FREE  AMINO  ACIDS  IN  LAKES:  CONCEN- 
TRATIONS AND  ASSIMILATION  RATES  IN 
RELATION  TO  PHYTOPLANKTON  AND  BAC- 
TERIAL PRODUCTION, 

Royal  Veterinary  and  Agricultural  University, 
Frederiksberg  C.  (Denmark).  Dept.  of  Microbiolo- 
gy- 

N.  O.  G.  Jorgensen. 

Limnology  and  Oceanography  LIOCAH,  Vol.  32, 
No.  1,  p  97-111,  January  1987.  5  fig,  4  tab,  52  ref. 
Danish  Natural  Science  Research  Council  Grants 
11-3308  and  11-2605. 

Descriptors:  'Limnology,  'Amino  acids,  'Chemi- 
cal properties,  'Phytoplankton,  'Primary  produc- 
tivity, 'Lakes,  'Assimilative  capacity,  'Aquatic 
bacteria,  Capacity,  Bacteria,  Plankton,  Aquatic 
plants,Productivity,  Trophic  level,  Distribution, 
Diurnal  distribution,  Denmark,  Statistical  analysis, 
Carbon  cycle,  Eutrophic  lakes. 


VERTICAL  TRANSPORT  OF  HEAVY  METALS 
BY  SETTLING  PARTICLES  IN  LAKE  ZURICH, 

Eidgenoessische  Anstalt   fuer   Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

For  primary  bibliographic  entry  see  Field  5B. 
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Diel  changes  of  concentrations  and  assimilation 
rates  of  dissolved  free  amino  acids  (DFAA)  were 
followed  every  third  day  during  periods  of  3-5 
weeks   in   one   oligotrophic    and   two   eutrophic 
Danish   lakes.   Concentrations  of  DFAA   varied 
from  78  to  3,672  nM,  with  most  concentrations 
between   200  and    1,600  nM.   Diel  variations  of 
DFAA  ranged  from  <  10%  to  500%.  High  morn- 
ing concentrations  in  one  eutrophic  lake  coincided 
with  the  diel  minimum  bacterial  production.  Statis- 
tical analyses  demonstrate  that  long-term  changes 
of  the  DFAA  pools  in  the  three  lakes  were  nega- 
tively  correlated   with  both   primary   production 
(except  the  oligotrophic  lake)  and  bacterial  pro- 
duction. Assimilation  of  DFAA  in  the  eutrophic 
lakes  did  not  demonstrate  diel  trends,  although  the 
mean  diel  assimilation  rates  correlated  negatively 
with   primary   production.   No  tendencies  in   the 
DFAA   assimilation   rates  were  observed   in   the 
oligotrophic  lake.  Carbon  flux  of  DFAA  assimila- 
tion in  the  lakes  on  the  average  made  up  from  6.9 
to  11.3%  of  the  primary  production,  and  from  28.5 
to  93.1%  of  the  bacterial  production,  determined 
by  (H3)thymidine  incorporation.   Data  from   the 
eutrophic  lakes  suggest  that  degradation  of  phyto- 
plankton can  be  a  major  source  of  DFAA  in  lakes. 
(Author's  abstract) 


SESTONIC  BACTERIA  AS  A  FOOD  SOURCE 
FOR  FILTERING  INVERTEBRATES  IN  TWO 
SOUTHEASTERN  BLACKWATER  RIVERS, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 

R.  T.  Edwards. 

Limnology  and  Oceanography  LIOCAH,  Vol.  32, 

No   1,  p  221-234,  January  1987.  5  fig,  5  tab,  55  ref 

NSF  Grants  DEB  81-04427  and  BSR  84-06631 

Descriptors:  'Limnology,  'Seston,  'Aquatic  bacte 
ria,  'Blackwater  rivers,  'Invertebrates,  'Foot 
habits,  'Biomass,  Bacteria,  Rivers,  Carbon,  Geor 
gia,  Populations,  Flood  plains,  Flooding,  Aquatii 
insects,  Insects. 

Bacterial  cell  concentrations  and  biomass  withi 

seven  size  classes  of  seston  in  the  Ogeechee  Rive 

and  Black  Creek,  two  blackwater  rivers  in  soutk 

eastern  Georgia,  were  measured  for  19  monthi 

The  proportion  of  sestonic  carbon  in  bacteria  wa 

determined  to  assess  the  relative  food  quality  of  th 

various  fractions  for  filtering  invertebrates.  Ce 

concentrations  were  unusually  high  in  both  rivei 

(mean  1.48  x  10  to  the  10th  power  cells/1).  Mo: 

cells  were  small,  coccoid  forms  not  attached  t 

particles.  Total  bacterial  biomass  was  also  higl 

ranging  from  19.1  to  1,105.0  mg  C/cu  m.  Most  ( 

the  bacterial  biomass  was  in  the  particle  size  rang 

from  0.30  to   12  microns.  The  bacterial  carbc 

composition  of  the  seston  was  <  1%  in  both  rive 

for  all  seston  >  12  microns.  Percentages  in  the  ■ 

12  microns  fraction  were  much  higher,  rangii 

from   1.4  to  28.9%  in  Black  Creek  and  15.5 

99.9%  in  the  Ogeechee  River.  Cell  concentratioi 

and  biomass  varied  with  river  discharge  and  we 

higher   during   periods   of  floodplain  inundatio 

The  high  bacterial  content  of  the  smallest  fractii 

of  seston  may  be  an  important  food  source  f 

filter-feeding  invertebrates  such  as  blackflies  ai 

chironomids,  which  are  abundant  in  these  rive 

(Author's  abstract) 
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ROLE  OF  GAS  EXCHANGE  IN  THE  INO 
GANIC  CARBON,  OXYGEN,  AND  2221 
BUDGETS  OF  THE  AMAZON  RTVER, 

Washington  Univ.,  Seattle.  School  of  Oceanog 

A..  H.  Devol,  P.  D.  Quay,  J.  E.  Richey,  and  L.  A 
Martinelli.  ^»u  i;  i 

Limnology  and  Oceanography  LIOCAH,  Vol. 
No  1  p  235-248,  January  1987.  1  fig,  6  tab,  59  i 
NSF  Grant  BSR  81-07522. 


Descriptors:  'Limnology,  'Radon  radioisotor 
•Carbon  cycle,  'Oxygen  balance,  'Amazon  Riv 
•Gas  exchange,  'Alkalinity,  'Chemical  propert 
Radioisotopes,  Rivers,  Oxygen,  Dissolved  oxyg 
Carbon  dioxide,  Respiration,  Boundaries,  Strea 
Tributaries,  Tracers,  Radioactive  tracers. 

Dissolved  oxygen,  222Rn,  pC02,  alkalinity,  re 
ration  rate,  and  discharge  were  measured  at  ei 
mainstem  and  seven  tributary  stations  during  r 
ruary-March  1984  in  a  1,700-km  stretch  ot 
Amazon  River.  Air-water  gas  exchange  rates  w 
estimated  two  ways:  measurements  of  the  flui 
into  222Rn  floating  domes  yielded  an  avei 
boundary  layer  thickness  of  78  microns, 
oxygen  mass  balance  calculations  resulted  in 
average  of  38  microns.  Therefore,  C02  loss  to 
atmosphere  may  be  37.4  kmol/s,  roughly  equa 
the  total  tributary  dissolved  inorganic  car 
(DIC)  input  (43  kmol/s)  and  about  half  the  t 
fluvial  DIC  input  to  the  section  (97.7  kmo 
Thus  C02  evasion  is  a  major  componenl 
Amazon  River  DIC  balance.  A  quasi-steady  s 
is  maintained  between  respiratory  input  and 
sion  of  C02.  Dissolved  222Rn  activities  in 
mainstem  varied  from  3.5  to  8.3  dpm/1  and  \ 
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al«a>>  highly  supersaturated  with  respect  to  the 
atmosphere.  Dissolved  radon  was  not  supported  by 
decay  of  226Ra.  An  222  Rn  mass  balance  indicated 
that  direct  groundwater  input  into  this  stretch  of 
the  Amazon  mainstem  probably  accounted  for  no 
more  than  1%  of  water  discharge.  (Author's  ab- 
stract) 
W87-08871 


PHOTOSYNTHATE  DISTRIBUTION  BY  MI- 
CROPLANKTON  IN  PERMANENTLY  ICE- 
COVERED  ANTARCTIC  DESERT  LAKES, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Biology. 

J  C  Pnscu,  L.  R.  Priscu,  W.  F.  Vincent,  and  C. 

Howard-Williams. 

Limnology  and  Oceanography  LIOCAH,  Vol.  32, 

No.  1,  p  260-270,  January  1987.  5  fig,  3  tab,  28  ref. 

NSF  Grant  INT  84-12682. 

Descriptors:  'Limnology,  'Photosynthesis, 
•Plankton,  'Iced  lakes,  'Antarctic,  'Photosynthet- 
ic  bacteria,  Lakes,  Polar  regions,  Tracers,  Radioac- 
tive tracers,  Radioisotopes,  Carbon  radioisotopes, 
Chlorophyll,  Bacteria,  Aquatic  bacteria,  Protein, 
Lipids,  Algae,  Ice. 

The  distribution  of  14C-labeled  photosynthate  by 
microplankton  in  Lakes  Vanda  and  Fryxell  (Ant- 
arctica) was  measured  during  the  1984-1985  austral 
summer.  Both  lakes  had  conspicuous  deep  chloro- 
phyll maxima  near  the  bottom  of  the  oxygenated 
ions.  DCMU  sensitivity  experiments  revealed  that 
phoiosynthesis  below  the  chlorophyll  maximum  in 
Lake  Fryxell  was  partially  due  to  photosynthetic 
Mcteria.  These  bacteria  had  notably  higher  protein 
rod  lower  lipid  labeling  than  overlying  oxic  mi- 
:roalgae.  Protein  labeling  in  the  oxic  microalgae 
lad  lower  I  sub  k  and  higher  alpha  values  than  for 
Jther  photosynthetic  end  products,  indicating  that 
jrotein  is  synthesized  more  efficiently  at  low  pho- 
osynthetic  photon  flux  density  than  the  other  me- 
abolites.  The  I  sub  k  values  for  complete  photo- 
synthesis (<  20  microEinst/sq  m/s)  are  among  the 
owest  yet  recorded  for  phytoplankton.  (Author's 
ibstract) 
W-08872 


KXTE  TOXICITY  OF  BRESTAN  AND 
TINTIN  ACETATE  ON  SOME  FRESHWATER 
)RG.ANTSMS, 

ror  primary  bibliographic  entry  see  Field  5C 
V87-08876 


)RGANOCHLORTNE   PESTICIDE   RESDDUES 
N  FISH  FROM  THE  SHATT  AL-ARAB  RIVER, 

:  University,  Basrah  (Iraq).  Dept.  of  Environ- 
mental Marine  Chemistry, 
■or  primary  bibliographic  entry  see  Field  5B 
W-08880 


wDMAV™AND  LEA0  m  LAKE  ONTARIO 
ALMONIDS, 

Rochester  Univ.   Medical  Center,   NY.   Dept.  of 
rophysics. 
'  J  Cappon. 

illetin  of  Environmental  Contamination  and 
oncology  BECTA6,  Vol.  38,  No.  4,  p  695-699 
>pnl  1987.  1  fig,  2  tab,  12  ref.  NIEHS  Grant  ES- 

[ocriptors:  'Limnology,  'Cadmium,  'Lead, 
Lake  Ontario,  'Salmon,  'Bioaccumulation,  'Path 
pollutants,  'Tissue  analysis,  'Trout,  'Water  pol- 
"on  effects,  Heavy  metals,  Fish,  Food  chains, 
cumulation.  Spectroscopy,  Atomic  absorption 
roscopy,  Diets,  Foods,  Muscle,  Toxicity, 
opulation  exposure,  Public  health,  Risks,  Moni- 
>nng. 

Jdmium  and  lead  levels  were  studied  in  Lake 
wo  salmonids  to  assess  their  potential  human 
*y  intake.  Analyses  were  conducted  by  graph- 
ic?*? iat0mic  ^^ion  spectrophotometry, 
m  lead  levels  in  coho  and  chinook  salmon  and 
lake  and  brook  trout  ranged  from  0.22  to  0.30 
»grams/g.  Mean  cadmium  levels  in  these  spe- 
cs ranged  from  0.08  to  0. 1 1  micrograms/g.  There 
e  no   significant   differences   among   species. 


Concentrations  were  generally  higher  than  mean 
values  reported  for  freshwater  fish  in  the  literature 
because  of  industrial  effluent  discharges  from  East- 
ern Lake  Erie  and  the  Niagara  River.  Average 
calculated  daily  human  dietary  intakes  of  cadmium 
and  lead  are  7.5  and  16.4  micrograms,  or  13  1% 
and  3.8%  of  WHO/FAO  provisional  tolerable  in- 
takes, respectively.  It  is  concluded  that  consump- 
tion of  Lake  Ontario  salmonids  will  probably  not 
result  in  an  immediate  human  health  hazard  if  done 
infrequently,  although  the  relatively  high  cadmium 
levels  warrant  future  monitoring  of  tissue  content 
in  salmonids  from  the  lake.  (Doria-PTT) 
W87-08883 


RESEARCH  IN  ENVIRONMENTAL  POLLU- 
TION: II.  DETERMINATION  OF  POLYCHLO- 
RINATED  NITROBENZENES  (PCNB'S)  IN 
MAIN  RIVER  FISH, 

Hessische      landwirtschaftliche      Versuchsanstalt 

Darmstadt  (Germany,  F.  R.). 

For  primary  bibliographic  entry  see  Field  5A 

W87-08895 


MATHEMATICAL  MODEL  OF  SEASONAL 
AND  SPATIAL  VARIATION  IN  PHOSPHORUS 
CONCENTRATIONS  IN  LAKE  MEMPHREMA- 
GOG,  QUEBEC, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  5B 
W87-08899 


CORRELATION  OF  A  LAKE  EUTROPHICA- 
TION  MODEL  TO  FIELD  EXPERIMENTS, 

Commission  of  the  European  Communities,  Ispra 
(Italy).  Joint  Research  Centre. 
G.  Rossi,  G.  Premazzi,  and  G.  Marengo. 
Ecological  Modelling  ECMODT,  Vol   34  No   3/ 
4,  p  167-189,  December  1986.  13  fig,  5  tab,  11  ref. 

Descriptors:  'Limnology,  'Mathematical  models, 
'Eutrophication,  'Model  testing,  'Eutrophic  lakes, 
'Lake  Lugano,  'Phosphorus  compounds,  Trophic 
levels,  Lakes,  Bays,  Sampling,  Phosphorus,  Epilim- 
nion,  Stratification,  Wastewater  treatment,  Water 
pollution  effects,  Prediction,  Phosphates,  Oxygen 
balance,  Biomass,  Algae. 

A  vertical  box  interaction  model  is  applied  to  a  bay 
of  the  highly  eutrophic  Lake  Lugano  on  the  Ital- 
ian-Swiss border  in  order  to  interpret  data  obtained 
in  the  field  in  1981.  The  phosphorus  cycle  in  the 
epilimnion  during  summer  stratification  and  the 
role  played  by  the  organic  P  components  (dis- 
solved and  particulate)  in  the  regeneration  process 
is  discussed.  The  operation  of  a  wastewater  treat- 
ment plant  discharging  into  the  bay  has  increased 
the  concentration  significance  of  the  organic  dis- 
solved P  form  in  the  bay,  raising  the  problem  of  its 
biological  availability.  The  procedure  consisted  of 
assessing  the  transfer  coefficients  among  the  vari- 
ous PI  forms  by  means  of  comparisons  between 
calculated  evolution  and  measured  average 
summer  value  of  the  related  epilimnetic  concentra- 
tions. The  proposed  correlation  allows  an  evalua- 
tion of  the  mean  residence  time  of  P  in  the  various 
compartments  and  total  P  turnover  in  the  ecosys- 
tem. A  predictive  use  of  the  model  simulating  a 
reduction  of  P  loading  is  also  described.  (Author's 
abstract) 
W87-08900 


SEASONALITY  OF  LEGIONELLA  ISOLATES 
FROM  ENVIRONMENTAL  SOURCES, 

South  African  Institute  for  Medical  Research,  Jo- 
hannesburg. Dept.  of  Medical  Microbiology. 
L.  Tobiansky,  A.  Drath,  B.  Dubery,  and  H.  J. 
Koornhof. 

Israel  Journal  of  Medical  Sciences  IJMDAI,  Vol 
22,  No.  9,  p  640-643,  September  1986.  3  tab,  20  ref. 

Descriptors:  'Limnology,  'Water  pollution 
sources,  'Seasonal  variation,  'South  Africa,  'Le- 
gionella, 'Potable  water,  'Cooling  water,  'Lakes, 
•Microbiological  studies,  'Isolation,  Sampling, 
Sample  preparation,  Filtration,  Membrane  filtra- 
tion, Bacteria,  Pathogenic  bacteria,  Diseases, 
Human  diseases,  Chemical  properties,  Culturing 
techniques,  Epidemiology,  Ecology. 


Lakes — Group  2H 

Results  of  environmental  specimens  were  reviewed 
to  determine  whether  the  presence  of  Legionella  in 
the  environment  parallels  the  seasonality  of  clinical 
cases  in  South  Africa,  where  occurrence  of  the 
disease  peaks  in  late  summer  and  autumn  (Novem- 
ber to  May).  Samples  were  collected  of  potable, 
domestic  hot  and  cold,  cooling,  and  environmental 
water.  Of  343  samples,  109  (61.5%)  of  the  summer- 
autumn  samples  and  77  (46.4%)  of  winter-spring 
samples  were  Legionella-positive  by  the  direct  flu- 
orescent antibody  technique.  Results  indicate  that, 
although  Legionella  spp.  are  present  in  environ- 
mental water  during  the  cooler  months,  they 
cannot  readily  be  cultured.  It  is  postulated  that, 
during  the  winter-spring  period,  the  legionellae 
undergo  a  period  of  nutrient  stress,  during  which 
time  they  remain  viable  but  cannot  be  cultured. 
(Author's  abstract) 
W87-08902 


SEASONAL  DISTRIBUTION  OF  LEGIONEL- 
LAE ISOLATED  FROM  VARIOUS  TYPES  OF 
WATER  IN  ISRAEL, 

Hebrew  Univ.-Hadassah  Medical  School,  Jerusa- 
lem (Israel).  Dept.  of  Clinical  Microbiology. 
For  primary  bibliographic  entry  see  Field  5A 
W87-08903 


EFFECT   OF   MOSQUITO   KILLER   INSECTI- 
CIDES ON  FRESHWATER  MUSSELS, 

Balaton     Limnological     Research    Inst.,    Tihany 

(Hungary). 

For  primary  bibliographic  entry  see  Field  5C. 

W87-08908 


CONTAMINATION  OF  FISH  FROM  THE 
FRENCH  ZONE  OF  LAKE  LEMAN  BY  OR- 
GANOCHLORINE  COMPOUNDS  BETWEEN 
1973  AND  1981  (CONTAMINATION  DES  POIS- 
SONS  DU  SECTEUR  FRANCAIS  DU  LAC 
LEMAN,  PAR  LES  COMPOSES  ORGANOCH- 
LORES  ENTRE  1973  ET  1981), 
Ministere  de  l'Agriculture,  Paris  (France).  Labora- 
toire  Central  d'Hygiene  Alimentaire. 
A.  Venant,  and  G.  Cumont. 

Environmental  Pollution,  Vol.  43,  No  3  p  163- 
173,  March  1987.  1  fig,  3  tab,  11  ref. 

Descriptors:  'Path  of  pollutants,  'Limnology, 
'Water  pollution  effects,  'Contamination,  'Lake 
Leman,  France,  'Chlorinated  hydrocarbons, 
'Tissue  analysis,  'Fish,  'Bioaccumulation,  Perch, 
Roach,  Polychlorinated  biphenyls,  Agricultural 
chemicals,  Water  pollution  sources,  Pollutant  iden- 
tification, Muscle,  Lindane,  Heptachlor,  Aldrin, 
Dieldrin,  DDT,  Pesticides,  Organic  pesticides, 
Halogenated  pesticides,  Insecticides,  Hydrocar- 
bons, Accumulation. 

Fish  taken  from  the  French  zone  of  Lac  Leman  at 
Thonon-les-Bains  were  sampled  for  organochlor- 
ine  pesticides  and  PCBs.  Trends  in  organochlorine 
contamination  in  muscle  of  Perca  fluviatilis  and 
Rutilus  rutilus  are  presented  for  1973-1981,  show- 
ing low  levels  of  the  chemicals.  All  values  are 
lower  than  the  maximum  acceptable  residue  limits 
set  by  several  countries  for  fish  for  human  con- 
sumption; many  were  below  detection  limits.  Re- 
sults are  consistent  with  published  studies.  (Doria- 
PTT) 
W87-08909 


RESIDUES  OF  ORGANOCHLORINE  PESTI- 
CIDES IN  ENVIRONMENTAL  SAMPLES 
FROM  THE  SHATT-AL-ARAB  RIVER,  IRAQ, 

Basrah  Univ.  (Iraq).  Marine  Science  Center. 
For  primary  bibliographic  entry  see  Field  5B 
W87-08910 


ASBESTOS  FIBRES  INTRODUCE  TRACE 
METALS  INTO  STREAMWATER  AND  SEDI- 
MENTS, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Soil 

Science. 

For  primary  bibliographic  entry  see  Field  5B 

W87-08912 
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Group  2H — Lakes 


ALGAL  PHAGOTROPHY:  REGULATING  FAC- 
TORS AND  IMPORTANCE  RELATIVE  TO 
PHOTOSYNTHESIS  IN  DINOBRYON  (CHRY- 
SOPHYCEAE), 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy- 

D.  F.  Bird,  and  J.  Kalff. 

Limnology  and  Oceanography  LIOCAH,  Vol.  32, 
No.  2,  p  277-284,  March  1987.  5  fig,  1  tab,  39  ref. 

Descriptors:  *Algae,  "Lakes,  'Algal  phagotrophy, 
♦Limnology,  *Photosynthesis,  *Chrysophyta, 
•Nutrients,  Bacteria,  Grazing,  Temperature,  Light 
quality,  Quebec. 

Simultaneous  measurements  of  inorganic  carbon 
fixation  and  phagotrophic  particle  uptake  by  Dino- 
bryon  in  a  metalimnetic  algal  abundance  peak 
showed  that  this  alga  depended  more  strongly  on 
ingested  bacteria  for  nutrition  than  on  photosyn- 
thesis. Measurements  of  the  grazing  rate  at  differ- 
ent depths  in  Lac  Gilbert,  Quebec,  showed  that  the 
particle  ingestion  rate  depends  on  water  tempera- 
ture rather  than  light  availability.  Phagocytosis  of 
bacteria  proceeded  at  a  similar  rate  both  day  and 
night  in  most  lakes  where  Dinobryon  was  found. 
Since  other  chrysomonad  genera  (Chrysophaer- 
ella,  Uroglena,  Catenochrysis,  Ochromonas,  Chro- 
mulina,  and  Chrysococcus)  were  also  found  to 
ingest  particles,  it  will  not  be  possible  to  estimate 
grazing  on  bacteria  by  counting  nonpigmented 
cells  and  ignoring  those  containing  chlorophyll.  In 
oligotrophic  Lac  Bowker,  30%  of  the  phytoplank- 
ton  cells  were  actively  ingesting  small  particles, 
and  it  was  these  phytoplankton  and  not  the  less 
numerous  zooplankton  that  were  responsible  for 
most  bacterial  grazing  in  the  lake.  Phagotrophy  by 
algae  appears  to  be  an  important  but  unexpected 
pathway  for  energy  flow  in  lakes.  (Author's  ab- 
stract) 
W87-08929 


ECOLOGY  OF  A  CRYPTOMONAS  PHASEO- 
LUS  POPULATION  FORMING  A  METALIM- 
NETIC BLOOM  IN  LAKE  CISO,  SPAIN: 
ANNUAL  DISTRIBUTION  AND  LOSS  FAC- 
TORS, _  , 
Autonomous  Univ.  of  Barcelona  (Spain).  Dept.  ot 
Microbiology. 

C.  Pedros-Alio,  J.  M.  Gasol,  and  R.  Guerrero. 
Limnology  and  Oceanography  LIOCAH,  Vol.  32, 
No.  2,  p  285-298,  March  1987.  9  fig,  40  ref. 

Descriptors:  'Cryptomonas,  'Eutrophication, 
•Lake  Ciso,  *Limnology,  'Population  dynamics, 
Lakes,  Spain,  Sulfides,  Metalimnion,  Light  quality. 

Cryptomonas  phaseolus  was  present  throughout 
the  water  column  during  holomixis  in  Lake  Ciso 
(Spain),  despite  the  presence  of  sulfide.   During 
stratification,   C.   phaseolus  formed  a  layer  with 
abundances  up  to  100,000  cells/ml  at  the  metalim- 
nion, where  oxygen  and  sulfide  were  present  si- 
multaneously at  low  concentrations.  Light  at  this 
depth  was  between  1  and  20%  of  surface  incident 
radiation.  Loss  factors  were  studied  during  2  years. 
Outwash   was  negligible  most  of  the   year,  but 
could   reach   30%   of  total   losses  during  certain 
short  periods  in  winter.  Cryptomonas  phaseolus 
was  found  to  sink  with  speeds  up  to  55  cm/d, 
which  is  in  accord  with  velocities  calculated  with 
Stokes'  law.  There  was  a  single  sedimentation  peak 
in  spring  accounting  for  40-60%  of  total  losses. 
Decomposition  was  the  most  important  loss  factor 
for  most  of  the  year.  Cryptomonas  phaseolus  cells 
were  always  actively  growing,  but  losses  balanced 
production  for  most  of  the  study  period.  Average 
cell  volume  increased  during  mixing  and  decreased 
during  stratification.  Doubling  times  were  minimal 
(7  d)  in  March  at  the  onset  of  stratification  and 
slowly    increased    through    spring    and    summer, 
reaching  a  maximum  just  before  mixing  (around  50 
d)  and  decreasing  again  through  winter  until  the 
next  March  minimum.  (Author's  abstract) 
W87-08930 

SIMULTANEOUS  MEASUREMENT  OF  PRI- 
MARY PRODUCTION  BY  WHOLE-LAKE  AND 
BOTTLE  RADIOCARBON  ADDITIONS, 

Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY 


P.  M.  Bower,  C.  A.  Kelly,  E.  J.  Fee,  J.  A.  Shearer, 
and  D.  R.  DeClercq.  .,«-»«  «n  *, 

Limnology  and  Oceanography  LIOCAH,  Vol.  51, 
No  2,  p  299-312,  March  1987.  3  fig,  6  tab,  38  ref. 
NSF  Grants  DAR  79-17291  and  DEB  80  17639. 

Descriptors:  *Isotope  studies,  'Limnology,  'Ana- 
lytical methods,  'Primary  productivity,  'Carbon 
isotopes,  Organic  matter,  Sedimentation,  Lakes, 
Model  studies,  Light  quality. 

Three  additions  of  inorganic  14C  were  made 
during  midsummer  to  the  mixed  layers  of  two 
small  lake  basins  in  northwestern  Ontario.  The 
incorporation  of  this  14C  into  organic  matter  was 
monitored,  and  the  resulting  rates  of  daily  primary 
production  measured  in  the  open  water  were  com- 
pared with  those  derived  from  bottles  incubated 
both  in  the  laboratory  and  in  situ.  Sedimentation  of 
particulate  14C,  regeneration  of  inorganic  14C 
from  organic  14C  fixed  on  previous  days,  and  time 
scale  were  examined  as  potentially  important  ways 
in  which  the  whole-lake  method  differed  from 
bottle  incubations.  Daily  production  estimates  de- 
rived from  laboratory  incubations  and  a  numerical 
model  agreed  well  with  whole-lake  values.  In  situ 
bottle  measurements  that  were  analyzed  in  the 
standard  way  consistently  underestimated  whole- 
lake  values,  primarily  because  of  the  assumption 
that  solar  irradiance  (I)  is  linearly  related  to  inte- 
gral production  (P).  Investigators  without  access 
to  a  controlled-light  incubator  could  increase  the 
accuracy  of  their  daily  production  estimates  by 
calculating  P  vs.  I  curves  from  their  in  situ  produc- 
tion data  and  analyzing  them  with  the  numerical 
model.  (Author's  abstract) 
W87-08931 

SEDIMENTATION  AND  BIOTURBATION  IN 
A  SALT  MARSH  AS  REVEALED  BY  210PB, 
137CS,  AND  7BE  STUDIES, 

South  Carolina  Univ.,  Columbia.  Dept.  of  Geolo- 
gy. 

For  primary  bibliographic  entry  see  Field  2L. 
W87-08932 

RESUSPENSION  IN  THE  SHALLOW  SUBLIT- 
TORAL  ZONE  OF  A  MACROTIDAL  ESTUA- 
RINE  ENVIRONMENT:  WIND  INFLUENCE, 

Ministere  des  Peches  et  des  Oceans  (Quebec).  Inst. 

Maurice-Lamontagne. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-08933 


PHOTOSYNTHESIS  AND  LIGHT  ADAPTA- 
TION  IN  EPIPHYTE-MACROPHYTE  ASSO- 
CIATIONS MEASURED  BY  OXYGEN  MI- 
CROELECTRODES, 

Copenhagen  Univ.  (Denmark).  Freshwater  Biolog- 
ical Lab. 

For  primary  bibliographic  entry  see  Field  7B. 
W87-08935 


THYMIDINE  INCORPORATION  AND  MI- 
CROBIAL RESPIRATION  IN  THE  SURFACE 
SEDIMENT  OF  A  HYPEREUTROPHIC  LAKE, 

Uppsala  Univ.  (Sweden).  Inst,  of  Limnology. 
R.  T.  Bell,  and  I.  Ahlgren. 

Limnology  and  Oceanography  LIOCAH,  Vol.  32, 
No.  2,  p  476-482,  March  1987.  1  fig,  3  tab,  45  ref. 
Swedish  Natural  Science  Research  Council  Granl 
B-Bu  3038-112. 

Descriptors:  'Analytical  methods,  'Thymidine 
*DNA,  'Hypertrophic  lakes,  'Limnology 
'Sediments,  'Microbial  respiration,  Sweden 
Lakes,  Bacteria,  Productivity,  Biomass. 

(3H)thymidine  incorporation  into  DNA  as  a  meas 
ure  of  heterotrophic  bacterial  production  was  de 
termined  in  the  surface  (0-2  cm)  sediment  of  hyper 
eutrophic  Lake  Vallentunasjon,  Sweden.  Bacteria 
abundance  was  3-15  x  ten  to  the  10th  power  cells, 
g  of  dry  sediment.  In  this  lake,  about  80%  of  tfa 
microbial  biomass  in  the  sediment  is  cyanobacteria 
(mainly  large  Microcystis  spp).  During  summei 
the  abundance  of  bacterial-sized  Microcystis  in 
certa  was  3  x  ten  to  the  9th  power  cells/g,  rough! 
10%  of  the  bacterial  abundance  as  determined  b 
acridine  orange  direct  counts.  Bacterial  generatio 
times  at  20  C  were  about  2-4  d,  increasing  to  150 
at  4  C.  Bacterial  production  at  20  C  was  12-2 
microgram(ug)/g/h,  whereas  microbial  respiratio 
(electron  transport  system  assay  and  Cartesia 
diver  microrespirometry)  was  in  the  range  of  6( 
100  ug/g/h.  Considering  that  part  of  the  microbt 
respiration  was  due  to  cyanobacteria,  we  feel  thi 
the  (3H)thymidine  method  provided  realistic  est 
mates  of  bacterial  production.  (Author's  abstrac 
W87-08936 


COMPARATIVE  EFFECTS  OF  MINE  WASTI 
ON  THE  BENTHOS  OF  AN  ACID  AND  A 
ALKALINE  POND, 

Quebec  Univ.,  Montreal.  Dept.  des  Sciences  Biol 
giques.  c_ 

For  primary  bibliographic  entry  see  Field  5C. 
W87-08962 


ABSORPTION  OF  LIGHT  BY  YELLOW  SUB- 
STANCE IN  FRESHWATER  LAKES, 

Ministry  of  Works  and  Development,  Hamilton 
(New  Zealand).  Water  Quality  Centre. 
R.  J.  Davies-Colley,  and  W.  N.  Vant. 
Limnology  and  Oceanography  LIOCAH,  Vol.  32, 
No.  2,  p  416-425,  March  1987.  5  fig,  1  tab,  40  ref. 

Descriptors:  'Spectrophotometry,  'Light  absorp- 
tion, 'Freshwater  lakes,  'Yellow  substance,  Ana- 
lytical methods,  Spectral  analysis,  Mathematical 
equations,  Absorption,  Wavelengths,  Model  stud- 
ies. 

A  spectrophotometric  study  was  made  of  the  ab- 
sorption of  light  by  yellow  substance  (gilvin,  gelb- 
stoff)  in  12  freshwater  lakes  of  diverse  optical  and 
biochemical  character  in  which  concentrations  of 
yellow  substance  ranged  50-fold.  The  shapes  of  the 
spectra  of  yellow  substance  absorption,  g  sub 
lambda,  suitably  corrected  for  residual  light  scat- 
tering in  the  spectrophotometer,  were  well  de- 
scribed by  an  exponential  function  of  wavelength, 
lambda,  at  near-UV  to  visible  wavelengths:  g  sub 
lambda  =  g  sub  R  (exp(S(R  -  lambda))),  in  which 
R  is  a  reference  wavelength  and  S  is  the  character- 
istic exponential  slope  parameter.  The  average 
value  of  S  was  0.0187/nm,  somewhat  higher  than 
previous  workers  have  found  in  seawaters  and 
other  freshwaters.  Absorption  coefficients  of 
yellow  substance  at  reference-visible  wavelengths 
(e.g.  440  nm)  can  be  predicted  within  about  +  or  - 
15%  from  near-UV  absorption  measurements  with 
the  exponential  model  of  spectral  shape.  (Author's 
abstract) 
W87-08934 


EFFECT  OF  'WHITING'  ON  OPTICAL  PRO 
ERTIES  AND  TURBDDITY  IN  OWASCO  LAK 
NEW  YORK,  vtv 

Upstate  Freshwater  Inst.,  Syracuse,  NY. 
S.  W.  Effler,  M.  G.  Perkins,  H.  Greer,  and  D.  L. 
Johnson.  ««,«.%.»  s 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  > 
2,  p   189-196,   April   1987.   6  fig,   2  tab,  27  r 

Descriptors:  'Whiting,  'Optical  properties,  *T 
bidity,  'Owasco  Lake,  'Limnology,  Epilimm< 
Acidification,  Light  quality,  Eutrophication 

The  effects  'whiting'  (CaC03  precipitate)  had 
the  optical  properties  and  turbidity  of  the  epui 
nion  of  Owasco  Lake,  New  York,  were  stud 
durin  the  summer  of  1985.  Turbidity  was  pa 
tioned  according  to  'whiting'  and  non- whiti 
components  utilizing  a  simple  acidification  pro 
dure.  Diffuse  light  attenuation  was  partitioned 
cording  to  the  attenuating  processes  of  absorpt 
and  scattering.  'Whiting'  was  present  most  of 
summer.  Two  major  'whiting'  events  occurred  t 
caused  major  increases  in  turbidity  and  the  atte 
ation  of  light.  'Whiting'  was  the  principle  regula 
of  turbidity  during  the  study;  it  caused  increase 
light  attenuation  by  increasing  light  scatter 
•Whiting'  events  can  easily  be  mistaken  by 
public  for  phytoplankton  blooms.  (Authors 
stract) 
W87-08966 

SEDIMENTATION  IN  LAKE  ONALASj 
NAVIGATION  POOL  7,  UPPER  M1SSISSI1 
RIVER,  SINCE  IMPOUNDMENT, 
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S.  Fish  and  Wildlife  Service,  La  Crosse,  WI. 
orthern  Prairie  Wildlife  Research  Center, 
or  primary  bibliographic  entry  see  Field  2J. 
'87-08969 


OCE  LOADING  RATIOS  (N:P)  AND  LACUS- 
HNE  NITROGEN  FIXATION, 

Idahoma  State  Univ.,  Stillwater.  Dept.  of  Zoolo- 
i. 

.  Toetz,  and  M.  McFarland. 
ater  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
p  239-242,  April  1987.  1  fig,  2  tab,  29  ref.  NSF 
EB-80- 12095;  Oklahoma  Water  Resources  Re- 
arch  Inst.  A-106-Okla. 

escnptors:  'Lakes,  'Limnology,  'Nutrient 
dget,  'Nitrogen  fixation,  'Phosphorus,  Cyano- 
iyta.  Algae,  Nutrients,  Nitrogen. 

ita  from  seven  diverse  lakes  with  reasonably 
mplete  nutrient  budgets  and  estimates  of  annual 
sal  nitrogen  fixation  (AANF)  were  used  to 
aluate  the  proposition  that  nitrogen  fixation 
'¥)  declines  as  the  ratio  TN:TP  in  lake  loadings 
ureases  The  results  do  not  support  the  conclu- 
in  that  the  rate  of  AANF  in  lakes  is  related  to 
:  N:P  ratio  in  extremely  generated  influents, 
bough  low  N:P  nutrient  loading  ratios  often 
/or  blue-green  algae  capable  of  NF.  (Author's 
street) 
87-08972 


ATIAL  VARIABILITY  IN  SELECTED  PHYS- 
AL  CHARACTERISTICS  AND  PROCESSES 
CROSS  LAKE,  NEW  YORK, 

state  Freshwater  Inst.,  Inc.,  Syracuse,  NY 
W.  Effler,  and  C.  F.  Carter, 
iter  Resources  Bulletin  WARBAQ,  Vol.  23,  No 
p  243-249,   April    1987.   6  fig,   2   tab,   23   ref. 

scnptors:  'Physical  properties,  'Cross  Lake, 
unnology,  'Spatial  variation,  Seneca  River, 
utification,  Transparency,  Sedimentation, 
low,  Rivers. 

ort-circuiting  of  the  inflow  occurs  from  the 
aeca  River  across  the  southern  portion  of  Cross 
ke.  New  York.  Spatial  differences  in  thermal 
Mification,  transparency  and  light  attenuation, 
1  net  sedimentation  are  documented  for  the  lake. 
e  depth  of  the  epilimnion  was  generally  deeper, 
1  the  temperature  gradient  in  the  metalimnion 
s  at  times  lower,  at  a  deep-water  location  proxi- 
te  to  the  short-circuiting  zone,  than  at  a  position 
ire  remote  from  the  inflow.  Transparency  was 
lerally  lower,  and  light  attenuation  greater, 
>ximate  to  the  short-circuiting  zone,  indicating 
contribution  of  attenuating  components  from 
river.  The  net  sedimentation  rate  in  the  short- 
suiting  zone  was  greater  and  temporally  more 
:gular  than  for  a  deep-water  position  remote 
m  the  nver  inflow.  The  spatial  differences  in  the 
£acal  characteristics  and  processes  in  Cross 
ke  are  attributable  to  the  magnitude  and  position 
the  inflow  from  the  Seneca  River.  (Author's 
tract) 
17-08973 


IERMAL  AND  DISSOLVED  OXYGEN 
^raRISTICS  OF  A  SOUTH  CAROLINA 
OLING  RESERVOIR, 

IS  Corp.,  Aiken,  SC. 

-  Oliver,  and  P.  L.  Hudson. 

«r  Resources  Bulletin  WARBAQ,  Vol.  23,  No 

P  257-269,  April   1987.    12  fig,  4  tab,  32  ref. 

icriptors:  'Limnology,  'Keowee  Reservoir, 
Mbng  reservoirs,  'Dissolved  oxygen,  'Temper- 
re,  Nuclear  power  plants,  Thermoclines,  Sea- 
al  variation. 

nperature  and  dissolved  oxygen  concentrations 
re  measured   monthly   from   January    1971    to 

«nber  1982  at  1-m  depth  intervals  at  13  sta- 

»  in  Keowee  Reservoir  in  order  to  characterize 

f  u  t*mPoral  changes  associated  with  oper- 

n  of  the  Oconee  Nuclear  Station.  The  reservoir 
«r  column  was  1  to  4  C  warmer  in  operational 
n  in  non-operational  years.  The  thermocline 
I  at  depths  of  5  to  15  m  before  the  operation  of 


Oconee  Nuclear  Station,  but  was  always  below  the 
upper  level  of  the  intake  (20  m)  after  the  station 
was  in  full  operation;  this  suggests  that  pumping  by 
the  Oconee  Nuclear  Station  had  depleted  all  avail- 
able cool  hypolimnetic  water  to  this  depth.  As  a 
result  summer  water  temperatures  at  depths  great- 
er than  10  m  were  usually  10  C  higher  after  plant 
operation  began  than  before.  By  fall  the  reservoir 
was  nearly  homothermous  to  a  depth  of  27  m, 
where  a  thermocline  developed.  Seasonal  tempera- 
ture profiles  varied  with  distance  from  the  plant;  a 
cool  water  plume  was  evident  in  spring  and  a 
warm  water  plume  was  present  in  the  summer,  fall, 
and  winter.  A  cold  water  plume  also  developed  in 
the  northern  section  of  the  reservoir  due  to  the 
operation  of  Jocassee  Pumped  Storage  Station.  In- 
creases in  the  mean  water  temperature  of  the  reser- 
voir during  operational  periods  were  correlated 
with  the  generating  output  of  the  power  plant.  The 
annual  heat  load  to  the  reservoir  increased  by  one- 
third  after  plant  operations  began.  The  alteration 
of  the  thermal  stratification  of  the  receiving  water 
during  the  summer  also  caused  the  dissolved 
oxygen  to  mix  to  greater  depths.  (Author's  ab- 
stract) 
W87-08975 


DOWNWARD  MOVEMENT  OF  PARTLY  DE- 
GRADED MATERIALS  IN  DYKED  MARSH 
SOILS, 

Department    of    Agriculture,    Ottawa    (Ontario). 

Land  Resource  Research  Centre. 

H.  Dinel,  S.  P.  Mathur,  and  M.  P.  Levesque. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  51,  No.  2,  p  384-389,  March-April  1987.  5  fie, 

4  tab,  22  ref. 

Descriptors:  'Diked  marshes,  'Decomposing  or- 
ganic matter,  'Cultivation  effects,  'Drainage  ef- 
fects, 'Limnology,  'Sedimentation,  'Biochemical 
oxidation,  Biodegradation,  Tillage  effects,  Agricul- 
ture, Ontario. 

Comparisons  were  made  between  organic  depth 
layers  of  a  virgin  area  (site  A)  and  two  fields, 
cultivated  for  6  and  30  yr  (sites  B  and  C),  all  on  the 
Keswick  Marsh  in  the  active  delta  of  the  Holland 
(Schomberg)  River  and  Simcoe  Lake,  Ontario, 
Canada.  Contrary  to  current  concepts  and  earlier 
observations  for  other  peat  landforms,  physical 
changes  in  the  marsh  soils  extended  beyond  the 
initial  period  of  cultivation  while  biochemical  oxi- 
dation appeared  to  pervade  the  subsurface  layers. 
Also,  an  increase  in  the  extent  of  oxidation  with 
the  period  of  cultivation  was  clearly  evident  in  the 
subsurface  layers  at  sites  B  and  C,  but  not  so  much 
in  the  more  aerated  and  tilled  surface  layers.  These 
anomalies  could  be  explained  if  the  products  of 
biochemical  oxidation  were  assumed  to  have 
moved  downwards  from  the  surface  zone  in  these 
organic  soils.  This  is  feasible  because  these  soils  are 
drained  rapidly  by  energetic  pumping  rather  than 
by  gravity  alone.  This  conclusion  was  supported 
by  variation  of  particle-size  distribution  with 
depth,  increase  of  pollen  concentrations  in  the 
subsurface,  and  inversion  of  14C  dates  in  certain 
depth  layers  of  the  cultivated  fields.  The  data 
indicate  that  measures  for  controlling  the  long- 
term  subsidence  of  cultivated  Histosols  should  be 
aimed  at  the  surface  layer  as  that  is  where  most  of 
the  biochemical  oxidation  occurs.  (Author's  ab- 
stract) 
W87-08998 


CAROLINA  BAYS  ON  THE  EASTERN  SHORE 
OF  MARYLAND:  I.  SOIL  CHARACTERIZA- 
TION AND  CLASSIFICATION, 

Maryland  Univ.,  College  Park.  Dept.  of  Agrono- 
my. 

M.  H.  Stolt,  and  M.  C.  Rabenhorst. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  51,  No.  2,  p  394-398,  March-April  1987.  3  fig, 
3  tab,  19  ref. 

Descriptors:  'Soil  genesis,  'Carolina  Bays,  'Soil 
classification,  'Soil  texture,  'Basins,  Surveys, 
Sand,  Water  table  fluctuations,  Mineralogy. 

Fifty-three  Carolina  bays  were  examined  in  a  re- 
connaissance survey  to  determine  general  charac- 
teristics. Two  types  of  bays  were  identified  based 


Lakes — Group  2H 

on  the  texture  of  the  parent  materials  in  the  basins. 
Soils  within  the  basin  of  29  of  the  bays  examined 
had  developed  in  fine  textured  parent  material 
termed  basin  fill.  The  basins  of  the  other  24  bays 
contained  primarily  sandy  materials.  Soils  with 
histic  epipedons  or  Histosols  occurred  in  20%  of 
the  uncultivated  bays.  Five  representative  bays 
were  chosen  for  detailed  study.  Water  table  fluctu- 
ations were  monitored  in  three  wooded  study  sites. 
Transects  were  made  along  radial  axes  in  five  sites. 
Physical,  chemical,  and  mineralogical  properties 
were  examined.  The  accumulation  and  transloca- 
tion of  organic  matter,  movement  and  illuvitaion  of 
clay,  and  mineral  weathering  were  the  major  pedo- 
genic  processes  occurring  in  these  soils.  The 
amount  of  organic  C  in  the  basin  soils  was  depend- 
ent upon  the  type  of  vegetation  and  nature  of  the 
parent  material.  Argillans  were  found  in  gleyed  Bt 
horizons  even  though  thick  umbric  epipedons  indi- 
cated very  poorly  drained  conditions.  The  mineral- 
ogy of  the  fine  textured  soils  in  the  basins  was 
primarily  kaolinite,  mica,  and  2:1  expansible  miner- 
als. Soils  developed  in  the  basin  fill  were  Histic, 
Cumulic,  or  Fluvaquentic  Humaquepts,  Terric  Me- 
disaprists,  Typic  Umbraqualfs,  or  Umbraquults. 
Soils  developed  in  the  sandy  textured  basins  were 
Typic  or  Histic  Humaquepts.  Soils  on  the  rims 
were  Typic  or  Aquic  Hapludults.  (Author's  ab- 
stract) 
W87-08999 


MULTIATTRIBUTE  ANALYSIS  OF  THE 
IMPACT  ON  SOCIETY  OF  PHOSPHORUS 
ABATEMENT  MEASURES, 

Center  for  Industrial  Research,  Oslo  (Norway). 
For  primary  bibliographic  entry  see  Field  5G 
W87-09013 


HABITAT  MODIFICATION  AND  FRESHWA- 
TER FISHERIES. 

For  primary  bibliographic  entry  see  Field  4C. 
W87-09036 


REGULATION  OF  RIVERINE  FISH  COMMU- 
NITIES BY  A  CONTINUUM  OF  ABIOTIC- 
BIOTIC  FACTORS, 

Lodz  Univ.  (Poland).  Inst,  of  Environmental  Biol- 
ogy. 

M.  Zalewski,  and  R.  J.  Naiman. 
IN:  Habitat  Modification  and  Freshwater  Fisher- 
ies, Proceedings  of  a  Symposium  of  the  European 
Inland  Fisheries  Advisory  Commission,  Aarhus, 
Sweden,  May  23-25,  1984.  Butterworths,  London, 
England.  1985.  p  3-9,  3  fig,  13  ref. 

Descriptors:  'Limnology,  'Model  studies,  'Fish 
populations,  'Rivers,  'Biological  properties, 
Streams,  Stream  fisheries,  Water  temperature,  Fish 
physiology. 

By  comparing  riverine  fish  communities  occurring 
in  major  geographical  areas  of  the  world,  it  is 
evident  that  their  structure  and  dynamics  are  regu- 
lated by  a  continuum  of  abiotic  and  biotic  factors. 
It  is  demonstrated  that  abiotic  factors  are  of  pri- 
mary importance  in  may  situations,  but  where  the 
environment  becomes  stable  or  predictable,  the 
role  of  biotic  factors  gradually  increases  in  impor- 
tance. Abiotic  factors  such  as  fluvial  geomorpho- 
logy,  geology,  and  climate,  and  biotic  factors  such 
as  competition,  predation,  and  productivity  influ- 
ence fish  diversity,  reproductive  strategies,  perti- 
nent physiological  adaptations  and  behavior.  It  is 
concluded  that  these  abiotic-biotic  factors  regulate, 
to  a  large  extent,  a  continuum  of  fish  communities 
in  rivers.  This  fish  community  continuum  responds 
mainly  to:  (1)  Stream  order,  which  expresses  a 
degree  of  environmental  diversity  and  a  degree  of 
stabilization;  (2)  The  temperature  regime,  which 
strongly  influences  the  physiological  performance 
of  this  fish  and  ecosystem  productivity;  and  (3) 
The  slope  of  the  river,  which  appears  to  modify 
greatly  the  previous  two  considerations.  In  order 
to  explore  the  concept  further,  a  three  dimensional 
graphical  model  describing  the  abiotic-biotic  con- 
tinuum is  introduced.  (See  also  W87-09036)  (Au- 
thor's abstract) 
W87-09037 
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EFFECTS  ON  FISHERIES  OF  NON-BIOTIC 
MODIFICATIONS  OF  THE  ENVIRONMENT 
IN  THE  EAST-DANUBE  RIVER  AREA, 

Galati  Univ.,  6200  Galati,  Romania. 

For  primary  bibliographic   entry   see   Field   &u. 

W87-09038 

FALL  OF  MIGRATORY  FISH  POPULATIONS 
AND  CHANGES  IN  COMMERCIAL  FISHER- 
IES IN  IMPOUNDED  RIVERS  IN  POLAND, 

Inland  Fisheries  Inst.,  Zabiniec,  05-500  Piaseczno, 
Poland.  _.  .  ,    ,,-, 

For   primary   bibliographic   entry   see   Field   6(j. 

W87-09039 

FFFECTS  OF  IMPOUNDMENT  AND  REGULA- 
TION OF  THE  RIVER  TEES  AT  COW  GREEN 
(NORTHERN  PENNINES,  UK)  UPON  FISH 
POPULATIONS  IN  AFFERENT  TRIBUTARIES 
AND  IN  THE  RIVER  IMMEDIATELY  DOWN- 
STREAM OF  THE  DAM, 

Freshwater  Biological  Assoc,  c/o  Northumber- 
land Water  Authority,  Lartington  Treatment 
Plant,  Barnard  Castle,  County  Durham, 
DL129DW,  UK. 

For  primary  bibliographic  entry  see  Field  6U. 
W87-09040 

REPURCUSSION  OF  SMALL  HYDROELEC- 
TRIC POWER  STATIONS  ON  POPULATIONS 
OF  BROWN  TROUT  (SALMO  TRUTTA)  IN 
RIVERS  IN  THE  FRENCH  MASSIF-CENTRAL, 

Conseil  Superieur  de  la  Peche,  Delegation  Region- 
ale  Auvergne-Limousin,   84  Avenue  du  Puy-de- 
Dome,  6300  Clermont-Ferrand,  France. 
For   primary   bibliographic   entry   see   Field   6G. 
W87-09041 

REVIEW  OF  EFFECTS  OF  ENVIRONMENTAL 
DEGRADATION  ON  THE  FRESHWATER 
STAGES  OF  ANADROMOUS  FISH, 

National  Marine  Fisheries  Service,  Seattle,  WA. 
Northwest  and  Alaska  Fisheries  Center. 
W.  J.  Ebel. 

IN-  Habitat  Modification  and  Freshwater  Fisher- 
ies, Proceedings  of  a  Symposium  of  the  European 
Inland  Fisheries  Advisory  Commission,  Aarhus, 
Sweden,  May  23-25,  1984.  Butterworths,  London, 
England.  1985.  p  62-79,  6  fig,  54  ref. 

Descriptors:  *Environmental  effects,  'Anadro- 
mous  fish,  *Fish  populations,  'Columbia  River, 
Salmon,  Fish  passages,  Flow  velocity,  Fish  bar- 
riers, Fish  migration,  Reservoirs,  Water  tempera- 
ture. 


EArly  research  efforts  begun  in  the   1950s  and 
continued  to  the  present  to  address  the  problems  of 
environmental    degradation    on    anadromous    fish 
were  centered   mainly  on   fish  behavioral   work 
designed  to  provide  solutions  to  fish  passage  prob- 
lems. Information  leading  to  solutions  to  passage 
problems  for  both  adult  and  juvenile  salmomds 
caused  by  dams  and  impoundments  in  the  Colum- 
bia River  was  the  highest  priority  of  this  research. 
Research  on  various  fisheries  enhancement  meas- 
ures was  also  begun  in  the  late  1960s  to  increase 
production  of  Columbia  River  salmon.  Some  con- 
clusions drawn  from  the  study  are:  (1)  Velocities  in 
adult  fish  passage  facilities  should  fall  within  the 
range  of  2.4-4.0  m/s  for  optimum  passage  of  sal- 
monids;  (2)  Use  of  electrical  guidance  systems  to 
divert  fish  from  turbines  or  into  bypass  flumes  or 
traps  in  rivers  was  effective  under  controlled  con- 
ditions, but  was  impractical  for  operational  field 
applications;  (3)  Use  of  water  and  air  jets,  sound, 
and  lights  to  guide  juvenile  migrants  were  effective 
only  under  limited  and  controlled  environmental 
conditions;  (4)  Travelling  screens,  suspended  at  an 
angle  to  the  stream  flow,  were  effective  in  flumes 
or  irrigation  canals  for  guiding  juvenile  migrants, 
but  costs  and  engineering  problems  preclude  their 
use  at  dams  or  large  streams;  (5)  Adult  passage  of 
anadromous   salmonids   through    both   large   and 
small  reservoirs  was  not  a  serious  problem  in  reser- 
voirs studied  on  the  Columbia  River,  except  during 
periods  of  high   water  temperature;  (6)  Juvenile 
migrants  were  adversely  affected  by  the  impound- 
ments on  the  Columbia  River,  which  caused  sub- 


stantial delays  in  migration.  These  delays,  coupled 
with  changed  environmental  conditions  in  the 
river  caused  substantial  mortality  to  juvenile  mi- 
grants which  was  as  high  as  95%  in  the  Columbia 
River  during  low  flow  periods;  and  (7)  Studies  of 
the  effect  of  water  temperatures  and  supersatura- 
tion  of  atmospheric  gas  on  salmonids  led  to  the 
establishment  of  water  temperature  and  atmospher- 
ic gas  standards  for  the  Columbia  River.  Any 
increase  in  temperature  above  17-20  C  or  increase 
in  atmospheric  gas  above  1 10%  of  the  air-satura- 
tion value  was  considered  detrimental  to  fish  in  the 
Columbia  River.  (See  also  W87-09036)  (Lantz- 
PTT) 
W87-09042 

RESTORATION  OF  THE  RIVER  VAIKKO- 
JOKI,  FINLAND, 

Kuopio  Univ.  (Finland).  Dept.  of  Applied  Zoolo- 
gy. 

T.  K.  Eronen,  and  P.  Shemeikka. 
IN-  Habitat  Modification  and  Freshwater  Fisher- 
ies, Proceedings  of  a  Symposium  of  the  European 
Inland  Fisheries  Advisory  Commission,  Aarhus, 
Sweden,  May  23-25,  1984.  Butterworths,  London, 
England.  1985.  p  109-115,  4  fig,  1  tab,  1  ref. 

Descriptors:  'Vaikkojoki  River,  'Finland,  *Rivers, 
'Water  quality  control,  Fish  populations,  Recrea- 
tion, Trout,  Fish  stocking,  Littoral  zone,  Spawn- 
ing. 

The  Vaikko  River  is  about  50  km  long,  approxi- 
mately 6  km  of  which  consist  of  rapids  in  which 
there  are  60  m  of  waterfalls.  The  mean  discharge  is 
about  5  cu  m/s,  but  fluctuates  widely  because  few 
lakes  occur  in  the  course  of  the  river.  The  river 
was  cleared  for  timber-floating  at  the  beginning  ot 
the  1960s  by  moving  the  stones  from  the  rapids 
with  bulldozers  and  making  them  into  walls  on  the 
riverbanks.  The  restoration  of  the  Vaikko  River 
was  based  on  the  natural  capacity  of  the  river,  but 
different  uses  had  to  be  taken  into  consideration, 
and  therefore  it  was  not  possible  to  obtain  an  ideal 
solution,  e.g.  for  salmonid  fish.  A  compromise  was 
made  between  the  improvements  required  for  fish 
habitats  and  those  for  boating.  The  rapids  were  re- 
filled with  stones,  yet  always  leaving  a  free  passage 
for  boats  and  canoes;  gravel  areas  for  spawmng- 
beds  were  prepared  in  the  headwaters,  and  the 
littoral  zone  was  laid  with  small  stones  to  provide 
rearing  areas  for  young  trout,  large  stones  being 
placed  to  the  side  of  the  navigation  channel.  Two- 
year  old  and  younger  brown  trout  were  stocked 
into  the  river  immediately  after  restoration.  Sever- 
al matters  appear  to  need  improvement  in  restora- 
tion work.  No  detailed  plan  was  possible  because 
of  the  length  of  the  river,  and  therefore  the  desired 
results  were  often  not  reached  immediately,  requir- 
ing the  work  to  be  re-done.  The  main  problem  was 
to  create  enough  water  surface  in  the  rapids  and  to 
maintain  adequate  shelter  for  larger  fish  during 
minimum  flow.  Also,  boating  seems  to  disturb  fish 
more  than  expected.  Although  restored,  the  nver 
will  require  continuous  care  in  order  to  maintain 
the  benefits  of  restoration.  (See  also  W87-09036) 
(Author's  abstract) 
W87-09046 


REVIEW  OF  BROWN  TROUT  (SALMO 
TRUTTA)  SPAWNING  BEDS,  INDICATING 
METHODS  FOR  THEIR  RE-ESTABLISHMENT 
IN  DANISH  LOWLAND  RIVERS, 

Skanderborg  Town  Council,  The  Fishery  Project, 
Adelgade  44,  DK-8660  Skanderborg  (Denmark). 
H.  Hermansen,  and  C.  Krog. 
IN-  Habitat  Modification  and  Freshwater  Fisher- 
ies, Proceedings  of  a  Symposium  of  the  European 
Inland  Fisheries  Advisory  Commission,  Aarhus, 
Sweden,  May  23-25,  1984.  Butterworths,  London, 
England.  1985.  p  116-123,  4  fig,  10  ref. 

Descriptors:  'Trout,  'Spawning,  'Denmark, 
•Rivers,  Gravel  beds,  Flow  profile,  Water  level, 
Sediment  load,  Oxygenation,  Canals,  Fisheries. 

The  permeable  gravel  areas  on  which  trout  spawn 
are  part  of  the  dynamic  equilibrium  of  the  stream 
and  therefore  depend  on  the  flow  regime  of  the 
stream  and  the  morphology  and  use  of  the  entire 
catchment  area.  Discharge,  morphology  and  com- 


position of  the  gravel  bed  are  considered  to  be  thi 
most  important  factors  influencing  spawning  ba 
quality,  and  determine  the  means  of  rehabilitatini 
spawning  beds  in  Danish  lowland  rivers  The* 
are:  (1)  reduction  of  wide  fluctuations  in  discharge 
and  lowering  of  the  discharge  itself;  (2)  reductia 
of  sediment  load  by  reducing  in-stream  erosion  art 
supply  of  solids  derived  from  surface  runoff,  (3 
creation  of  gravel  bed  morphology  so  as  to  facil 
tate  the  interchange  of  oxygenated  water  from  th 
stream  with  the  interior  of  the  bed.  The  results  c 
previous  attempts  to  reestablish  destroyed  spawi 
ing  beds  in  canalized  rivers  in  Denmark  have  ind 
cated  that:  (1)  stream  deflectors  do  not  function  i 
lowland  rivers  with  a  slope  less  than  1/4000;  C 
stream  deflectors  do  not  function  in  lowland  rive 
with  a  large  sediment  load;  and  (3)  fertile  trout  a 
be  attracted  by  conditions  to  artificial  spawnk 
grounds.  In  future,  the  situation  of  the  entire  catcl 
ment  area  must  be  considered,  because  it  contro 
many  of  the  factors  influencing  the  conditions 
spawning  beds.  Specifically  the  possible  use 
existing  weirs  must  be  investigated  to  create 
large  fall,  without  interfering  with  agricultural  l 
terests.  (See  also  W87-09036)  (Author's  abstrat 
W87-09047 

PHYSICAL  AND  BIOLOGICAL  EFFECTS  C 
GRAVEL  EXTRACTION  IN  RIVER  BEDS, 

CEMAGREF  -  Groupement  d'Aix-en-Proven< 
Section   Qualite   des   Eaux,   BP99- 13603,   A«-e 
Provence,  France. 
For  primary  bibliographic  entry  see  Field  4C. 
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EFFECT  OF  HABITAT  MODIFICATION  ( 
FRESHWATER  FISHERIES  IN  LOWLAT 
AREAS  OF  EASTERN  ENGLAND, 

Anglian  Water  Authority,  Ambury  Road,  Hi 
tingdon,  Cambridgeshire  PE186NZ,  UK. 
R.  S.  J.  Linfield. 

IN:  Habitat  Modification  and  Freshwater  hiss 
ies,  Proceedings  of  a  Symposium  of  the  Europi 
Inland  Fisheries  Advisory  Commission,  Aart 
Sweden,  May  23-25,  1984.  Butterworths,  Lond 
England.   1985.  p   147-156,   3  fig,   1   tab,  20 

Descriptors:  'Habitat  modification,  'Fisher 
'England,  Case  studies,  Drainage,  Fish  popi 
tions,  Biomass,  Surveys. 

A  large  proportion  of  the  major  freshwater  fisl 
ies  in  the  low  lying  areas  of  eastern  England  c 
their  existence  to  schemes  for  land  drainage 
navigation  during  past  centuries.  In  more  re< 
times,  however,  further  habitat  modifications 
cepting  creation  of  new  reservoirs)  have  t 
viewed  by  many  as  prejudicial  to  fish  populati 
and  an  apparent  decline  in  the  standard  of  m 
fisheries  since  the  1960s  is  popularly  attribute; 
this  cause  by  conservationists  and  anglers.  Bn 
reviewed  here  is  the  nature  of  the  habitat  chai 
brought  about  in  recent  years  in  East  Ang 
rivers  and  the  measures  taken  by  the  Ang 
Water  Authority  to  assess  their  implication: 
freshwater  fish  populations  in  affected  wi 
courses.  Case  histories  supported  by  quantity 
fish  population  data  are  given  in  respect  ot 
Norfolk  Broads,  the  Ely-Ouse  to  Essex  Wi 
Transfer  Scheme,  the  Trent-Witham-Anchc 
Water  Transfer  Scheme,  and  the  Southern 
colnshire  limestone  water  resources  scheme 
spite  of  immense  variation  m  observed  fish  bio 
data  arising  from  combinations  of  variables 
inverse  relationship  between  fish  stock  levels 
intensity  of  navigation  is  illustrated  using  data 
880  sites  surveyed  in  the  years  1978-1982.  Ren 
al  measures  to  compensate  for  reduced  tisn 
duction  arising  from  habitat  limitations  are  out 
and  discussed.  (See  also  W87-09036)  (Author 
stract) 
W 87-09050 


EFFECTS  ON  SALMONID  POPULATION! 
ISOLATION  OF  A  LAKE  FROM  A  RI 
SYSTEM 

Central  Electricity  Generating  Board,  Llai* 
Industrial   Estate,   Bangor,  Gwynedd  LL57 
UK.  Biology  Lab. 
For   primary   bibliographic   entry   see   Held 
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iVHITEFISH  AND  VENDACE  STOCKS  IN  THE 
*EGl  I.ATED  LAKE  PYHAJARVI,  CENTRAL 
FINLAND, 

lyvaskyla,  SF-40100  Jyvaskyla  10  (Finland).  Envi- 
onment  Research  Centre. 
V.  Huhmamiemi,  A.  Niemi,  and  R.  Palomaki. 
N:  Habitat  Modification  and  Freshwater  Fisher- 
es.  Proceedings  of  a  Symposium  of  the  European 
nland  Fisheries  Advisory  Commission,  Aarhus, 
Sweden,  May  23-25,  1984.  Butterworths,  London, 
England.  1985.  p  165-172,  3  fig,  2  tab,  9  ref. 

Jescnptors:  *Fish  management,  'Lake  Pyhajarvi, 
Finland.  •Whitefish,  Water  level,  Fish  popula- 
ions.  Fish  stocking,  Fisheries,  Spawning. 

"he  oligotrophic  Lake  Pyhajarvi  has  been  regulat- 
d  since  1961.  The  area  of  the  lake  is  115  sq  km, 
nd  the  total  amplitude  of  the  regulated  water 
:vel  1  26  m.  Up  to  1974,  the  whitefish  stock 
(insisted  mainly  of  slow-growing,  lake  spawning 
sh.  with  a  gillraker  count  of  44  +  or  -  5.  Before 
fgulation,  the  catch  of  this  stock  (called  Pyhajarvi 
ike  whitefish)  was  about  8  tons.  In  1971,  the  catch 
ad  fallen  to  4  tons,  although  the  fishing  effort  had 
lore  than  doubled.  Since  1974,  Lake  Pyhajarvi 
as  been  stocked  with  1 -summer-old  fingerlings  of 
lankton  whitefish  (coregonus  muksun)  and  peled 
hitefish  (C.  peled).  The  average  yield  is  78  kg/ 
000  stocked  fingerlings.  As  a  result  of  stocking, 
le  total  whitefish  catch  is  now  about  16  tons,  or 
>ur  Limes  the  catch  before  stocking.  The  stock  of 
endace  has  diminished  during  regulation,  catches 
illing  from  60  tons  in  the  early  1970s  to  10  tons  in 
982.  The  Pyhajarvi  lake  whitefish  spawn  at  a 
epth  of  0.5-2  m,  with  maximum  egg  density  at  1 
i.  Approximately  80%  of  the  eggs  are  destroyed 
y  the  winter  drawdown.  Increased  egg  mortality 
lie  to  regulation  is  suggested  as  the  cause  of  the 
Jte  whitefish  decline.  The  spawning  depth  of 
endace  is  206  m,  and  it  is  probable  that  regulation 
oes  not  directly  affect  the  reproduction  of  this 
lecies.  Regulation  has,  however,  increased  the 
iitnent  and  humus  load  in  the  northern  parts  of 
le  lake,  and  thus  may  have  indirectly  weakened 
le  reproductive  success  of  vendace.  (See  also 
■'87-09036)  (Author's  abstract) 
'87-09052 


ATER    LEVEL    REGULATION     OF    LAKE 
<-ARI:     IMPACTS     AND     COMPENSATION 

1EASURES, 

ational  Board  of  Waters,  Helsinki  (Finland). 

Kaatra.  and  O.  Simola. 
*  Habitat  Modification  and  Freshwater  Fisher- 
Proceedings  of  a  Symposium  of  the  European 
tland  Fisheries  Advisory  Commission,  Aarhus, 
*eden.  May  23-25,  1984.  Butterworths,  London, 
ngland.  1985.  p  173-178,  1  tab,  11  ref. 

escnptors:  'Water  level,  'Lake  Inari,  'Finland 
ish  populations,  Char,  Fish  management,  Salmon, 
isn  stocking,  Ecological  effects. 

he  ecological  impact  and  compensation  stocking 
mnected  with  the  artificial  water  level  fluctua- 

i  of  Lake  Inari  (northern  Finland)  are  re- 
ewed.  Stocking  with  Arctic  char  (Salvelinus  al- 
nus)  and  lake  char  (Salvelinus  namaycush)  has 

J  fairly  successful,  giving  average  yields  per 

"J  tagged  juveniles  of  118  and  127  kg,  respec- 

Prehminary  tagging  results  of  stocking  with 

own  trout  (Salmo  trutta)  and  land-locked  salmon 

mo  salan)  have  been  rather  poor,  perhaps  be- 
muse the  newly  stocked  smolts  migrate  out  of  the 

'ftJr,er  results  "^  be  ^"S"1  °y  improving 
mods  of  breeding,  increasing  the  size  of  the 
oils,  delaying  the  spring  stocking  and  seeking 
s^tk^wT  for  releasing  the  fish.  (See  also 
87-09036)  (Author's  abstract) 
87-09053 


™V?£1ENT  OF  nSH  STOCK  AND  FISH 
3PLLATIONS  IN  LAKE  INARI, 

mi.  ^H"!  and  Fisheries  Research  Inst.,  Inari 
inland).  Fisheries  Div. 
Mutenia. 
'   Habitat  Modification  and  Freshwater  Fisher- 


ies, Proceedings  of  a  Symposium  of  the  European 
Inland  Fisheries  Advisory  Commission,  Aarhus 
Sweden,  May  23-25,  1984.  Butterworths,  London, 
England.  1985.  p  179-185,  1  fig,  1  tab,  8  ref. 

Descriptors:  *Lake  Inari,  *Fish  populations,  'Fin- 
land, 'Environmental  effects,  'Water  resources  de- 
velopment, Erosion,  Water  management,  Trout, 
Salmon,  Smolts,  Char,  Water  level. 

Lake  Inari  is  located  at  the  junction  of  the  subarc- 
tic and  temperate  zones  (69deg  N,  deg  28deg  E). 
Its  area  is  1153  sq  km  and  it  has  survived  to  the 
present  day  ats  a  clean  oligotrophic  lake.  Water 
control  measures  for  power  production,  starting 
with  the  establishment  of  a  power  station  on  the 
river  Paatsjoki,  in  Soviet  territory,  in  1948,  have 
tended  to  alter  its  natural  state.  The  maximum 
storage  amplitude  is  2.36  m.  Control  measures  lead 
to  strong  erosion,  which  in  turn  has  caused  a 
reduction  in  the  littoral  flora  and  benthic  fauna. 
The  result  has  been  a  decline  in  fish  reproduction 
and  a  reduction  in  available  nutrients.  Fishing 
during  the  period  in  which  control  has  been  exert- 
ed has  declined.  At  the  commencement  of  control 
there  were  140  professional  fishermen  on  the  lake 
but  toward  the  end  of  the  1970s  only  half  of  them 
were  still  operating.  The  number  of  subsistence 
and  recreational  fishermen  more  than  trebled  be- 
tween the  end  of  the  1960s  and  the  close  of  the 
1970s.  L.  Inari  is  presently  one  of  the  most  popular 
tourist  fishing  grounds  in  northern  Finland.  Prior 
to  control,  the  catch  was  250  tons/yr  (2.5  kg/ha). 
With  the  commencement  of  control,  annual 
catches  began  to  decline;  these  were  78  tons  in 
1966-1970  and  85  tons  in  1981  (0.8  kg/ha).  It  is 
estimated  that  80%  of  the  decrease  in  catch  is 
attributable  to  water  level  regulation,  and  20%  to 
other  factors.  In  order  to  compensate  for  water 
control  on  L.  Inari,  it  has  been  decreed  that  1 
million  one-summer-old  whitefish  fingerlings, 
100,000  migratory -sized  brown  trout  or  land- 
locked salmon  smolts,  and  250,000  one-summer 
char  or  lake  trout  shall  be  stocked  annually  (See 
also  W87-09036)  (Author's  abstract) 
W87-09054 


FOOD  OF  WHITEFISH  (COREGONUS  LA- 
VARETUS)  IN  TWO  NEIGHBOURING  LAKES 
ONE  REGULATED  AND  THE  OTHER  NATU- 
RAL, 

Finnish  Game  and  Fisheries  Research  Inst.,  Helsin- 
ki (Finland). 

O.  Heikinheimo-Schmid. 

IN:  Habitat  Modification  and  Freshwater  Fisher- 
ies, Proceedings  of  a  Symposium  of  the  European 
Inland  Fisheries  Advisory  Commission,  Aarhus, 
Sweden,  May  23-25,  1984.  Butterworths,  London, 
England.    1985.   p   186-194,   3   fig,    1   tab,   21   ref. 

Descriptors:  'Whitefish,  'Water  resources  devel- 
opment, 'Lakes,  'Oulujoki  River,  'Finland,  'Eco- 
logical effects,  Fish  populations,  Water  level,  Pow- 
erplants,  Zooplankton,  Mollusks,  Fish  food  orga- 
nisms, Fish  food. 

The  diet  of  whitefish  was  studied  in  two  lakes 
drained  by  the  Oulujoki  River,  northern  Finland. 
L.  Anattaijarvi  is  in  its  natural  state,  and  the  mean 
number  of  gillrakers  of  whitefish  was  45.  The 
water  level  of  L.  Kiantajarvi  is  regulated  for  hy- 
droelectric power,  and  two  types  of  whitefish 
were  found,  with  an  average  of  30  and  42  gill- 
rakers, respectively.  In  L.  Anattijarvi,  the  most 
important  food  organisms  were  fish  eggs  in  spring, 
bottom  animals  (especially  Mollusca,  Ephemer- 
opter  nymphs  and  Trichoptera  larvae)  in  summer 
and  late  autumn,  and  zooplankton  in  early  autumn. 
In  the  regulated  L.  Kiantajarvi,  zooplankton  made 
up  the  bulk  of  the  stomach  contents  of  both  white- 
fish  groups  during  the  summer.  Bottom  animals, 
mostly  chironomid  larvae,  were  scarce  in  the  diet 
in  summer,  but  increased  toward  the  autumn.  Mol- 
lusca and  large  insect  larvae  and  nymphs  were 
almost  entirely  lacking.  Terrestrial  or  emerging 
insects  were  important  food  organisms  in  June  and 
September.  The  diets  of  the  two  types  of  whitefish 
partly  overlapped,  but  those  with  24-34  gillrakers 
utilized  more  bottom  food  than  those  with  35-49 
gillrakers,  and  also  preferred  different  zooplankton 
species.  It  was  concluded  that  bottom  animals  im- 
portant as  fish  food  (Mollusca,  large  insect  larvae 


Lakes — Group  2H 

and  nymphs)  had  declined  in  the  regulated  L. 
Kiantajarvi,  which  had  led  to  more  severe  food 
competition  between  the  two  whitefish  popula- 
tions.  (See   also   W87-09036)   (Author's   abstract) 


FISH  STOCKS  AND  FISHING  IN  THE  LOKKA 
AND  PORTTIPAHTA  RESERVOIRS,  NORTH- 
ERN FINLAND, 

Finnish  Game  and  Fisheries  Research  Inst.,  Inari 
(Finland).  Fisheries  Div. 
A.  Mutenia. 

IN:  Habitat  Modification  and  Freshwater  Fisher- 
ies, Proceedings  of  a  Symposium  of  the  European 
Inland  Fisheries  Advisory  Commission,  Aarhus, 
Sweden,  May  23-25,  1984.  Butterworths,  London, 
England.  1985.  p  195-201,  2  fig,  3  tab,  6  ref. 

Descriptors:  'Fish  stocking,  'Fish  populations, 
'Lokka  Reservoir,  'Porttipahta  Reservoir,  'Fin- 
land, Fishing,  Water  level,  Ecological  effects,  Pike 
Perch,  Whitefish. 

The  Lokka  and  Porttipahta  reservoirs  (Lapland,  68 
N,  27  E)  built  during  the  late  1960s  for  water 
power  and  flood  control  purposes  are  among  the 
largest  in  Europe,  the  maximum  surface  area  being 
417  sq  km  and  214  sq  km,  respectively.  The  ampli- 
tude of  water  level  fluctuations  is  5  m  and  1 1  m 
respectively.  The  reservoirs  were  constructed  on  a 
bog  and  forest  area,  having  only  2-4%  as  rivers 
and  lakes.  Fish  present  consisted  mostly  of  river 
species  and,  following  construction  of  the  reser- 
voirs, strong  year-classes  of  roach,  burbot  and 
perch  were  produced.  Reservoirs  have  habitually 
produced  annual  increments  in  catches  as  a  result 
of  strengthening  fish  stocks  and  intensified  fishing. 
The  annual  catch  of  the  Lokka  reservoir  in  the 
years  1975-1980  was,  on  average,  102.6  tons,  the 
catch  per  hectare  being  3.5  kg/ha  per  year.  Corre- 
sponding figures  for  the  Porttipahta  reservoir  are 
93.3  tons  and  8.3  kg/ha  per  year.  The  pike  has 
been  the  most  important  species  and  good  pike  and 
perch  stocks,  together  with  successful  stocking  of 
Siberian  peled  whitefish  (Coregonus  peled),  have 
led  to  increased  commercial  and  some  significant 
recreational  fishing.  There  are  30  commercial  fish- 
ermen on  the  reservoirs;  half  of  the  households  in 
the  district  engage  in  subsistence  fishing,  while  in 
some  years  more  than  5000  licenses  for  the  reser- 
voirs have  been  issued  to  visiting  fishermen.  The 
amount  of  reservoir  fish  purchased  commercially 
was  83  tons  in  1977,  90  tons  in  1980  and  166  tons  in 
1982.  The  total  catch  from  the  two  reservoirs  in 
1982  was  270  tons.  (See  also  W87-09036)  (Author's 
abstract) 
W87-09056 


INTRODUCTION  OF  MYSIS  RELICTA  IN 
SWEDEN:  EFFECTS  ON  FISH  IN  IMPOUND- 
ED LAKES, 

Institute  of  Freshwater  Research,  Drottningholm 
(Sweden). 

M.  Furst,  J.  Hammar,  and  C.  Hill. 
IN:  Habitat  Modification  and  Freshwater  Fisher- 
ies, Proceedings  of  a  Symposium  of  the  European 
Inland  Fisheries  Advisory  Commission,  Aarhus, 
Sweden,  May  23-25,  1984.  Butterworths,  London, 
England.  1985.  p  202-206,  14  ref. 

Descriptors:  'Ecosystems,  'Sweden,  'Shrimp, 
'Fish  populations,  'Lakes,  Water  level,  Mysis  re- 
hcta,  Zooplankton,  Cladocerans,  Lake  fisheries, 
Limnology. 

The  opossum  shrimp  (Mysis  relicta)  has  been  intro- 
duced into  a  large  number  of  impounded  Swedish 
lakes  to  compensate  for  the  loss  of  benthic  orga- 
nisms due  to  water  level  regulation.  This  paper 
summarizes  the  results  of  the  last  25  years,  during 
which  Mysis  has  become  established  in  50  of  the 
lakes  and  spread  downstream.  The  introduction  of 
Mysis  has  favored  benthic  fish  species  but,  on  the 
other  hand,  Mysis  competes  with  populations  due 
to  its  selective  predation  on  zooplankton.  Several 
species  of  cladocerans  have  become  less  abundant. 
The  pelagic  fish  do  not  change  over  to  a  diet  of 
Mysis,  and  their  numbers  become  greatly  reduced. 
Parasitism  of  fish  by  the  tapeworms  Diphylloboth- 
rium  spp.  and  Triaenophorus  spp.  has  decreased  in 
benthic  species  and  increased  in  pelagic  species. 
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Field  2— WATER  CYCLE 


Group  2H — Lakes 

Mysis  has  become  important  as  a  fish-food  orga- 
nism during  the  winter.  There  has  been  a  shift  in 
concentration  of  fish  toward  deeper  water.  The 
observed  changes  suggest  that  a  small  portion  01 
the  potential  energy  in  the  pelagic  zone  is  available 
to  benthic  fish  species,  but  that  the  decline  of  the 
pelagic  fish  represents  a  decrease  in  the  total  tish 
production  in  the  lakes.  Recommendations  for 
future  fisheries  management  are  presented,  (bee 
also  W87-09036)  (Author's  abstract) 
W87-09057 


tion  in  stream  structure  within  about  one  year,  as 
shown  for  example  by  a  higher  coefficient  of  varia- 
tion in  current  velocity  and  a  more  winding  verti- 
cal stream  course.  This  illustrates  the  natural  abili- 
ty of  streams  for  recovery  which  can  be  utilized  in 
the  improvement  of  inland  fisheries.  (See  also 
W87-090036)  (Author's  abstract) 
W87-09059 


ASSESSMENT  OF  THE  FLOW  REQUIRE- 
MENTS FOR  UPSTREAM  MIGRATION  OF 
SALMONIDS  IN  SOME  RIVERS  OF  NORTH- 
WEST ENGLAND, 

North  West  Water  Authority,  Warrington,  Chesh- 
ire, UK. 
D.  Cragg-Hine. 

IN-  Habitat  Modification  and  Freshwater  Fisher- 
ies Proceedings  of  a  Symposium  of  the  European 
Inland  Fisheries  Advisory  Commission,  Aarhus, 
Sweden,  May  23-25,  1984.  Butterworths,  London, 
England.  1985.  p  209-215,  2  fig,  7  ref. 

Descriptors:  'Flow  rates,  "Salmon,  'England, 
•Fish  migration,  Stream  fisheries,  Simulation  anal- 
ysis, Water  level,  Seasonal  variation. 

Automatic  fish  counters,  operating  on  the  resistivi- 
ty principle,  have  been  used  for  several  years  in 
North-West  England  to  investigate  the  flow  re- 
quirements for  upstream  migration  of  salmon  and 
migratory  trout.  The  data  obtained  have  confirmed 
that  during  the  summer  months  most  fish  move- 
ment occurs  in  the  higher  range  of  the  available 
flows,  but  the  migration  flow  range  vanes  from 
year  to  year,  depending  on  prevailing  river  levels. 
Of  the  other  environmental  variables  measured, 
only  water  temperature  and  incident  light  intensity 
appear  to  have  any  direct  association  with  fish 
movement.  Information  on  migration  flow  ranges 
has  been  used  in  conjunction  with  computer  simu- 
lations of  the  effects  of  abstraction  proposals  on 
historical  flows  to  assess  the  implications  of  these 
proposals  for  migratory  fish.  (See  also  W87-09036) 
(Author's  abstract) 
W87-09058 

PHYSICAL  STRUCTURE  AND  BROWN 
TROUT  (SALMO  TRUTTA  FARIO)  POPULA- 
TIONS IN  SMALL  DANISH  LOWLAND 
STREAMS 

Ribe  County  Council,  35  Sorsigvej,  DK-6760  Ribe 
(Denmark).  Div.  of  Environmental  Affairs. 
C.  Krog,  and  H.  Hermansen. 

IN:  Habitat  Modification  and  Freshwater  Fisher- 
ies, Proceedings  of  a  Symposium  of  the  European 
Inland  Fisheries  Advisory  Commission,  Aarhus, 
Sweden,  May  23-25,  1984.  Butterworths,  London, 
England.  1985.  p  216-222,  3  fig,  4  ref 

Descriptors:  'Denmark,  'Trout,  'Stream  fisheries, 
•Fish  populations,  Flow  velocity,  Water  level,  Ma- 
crophytes,  Physical  properties,  Fishing,  Aquatic 
vegetation. 

The  physical  factors  -  gradient,  mean  depth,  coeffi- 
cient of  variation  in  depth,  mean  current  velocity 
and  variation  in  current  velocity  7  cm  above  the 
bed,  ratio  of  wetted  perimeter  to  width,  extension 
of  overhanging  banks  and  degree  of  macrophyte 
cover  -  were  surveyed  in  addition  to  electric  fish- 
ing in  20  sections,  about  100  m  long,  in  three 
streams.  Some  sections  were  surveyed  more  than 
once  and  altogether  38  surveys  were  carried  out. 
Most  of  the  physical  factors  were  intercorrelated, 
especially  the  coefficients  of  variation  in  depth  and 
current  velocity  and  the  degree  of  macrophyte 
cover.  The  physical  factor  best  correlated  with 
number  of  trout  greater  than  15  cm  was  the  coeffi- 
cient of  variation  in  current  velocity  7  cm  above 
the  bed.  Poor  correlation  was  found  with  bank 
cover,  probably  because  of  the  high  degree  of  self- 
shading  which  was  expressed  as  a  high  ratio  of 
wetted  perimeter  to  width  for  many  sections. 
There  was  no  correlation  with  area  and  volume  ol 
section.  Distinct  vertical  and  horizontal  windings 
of  the  deepest  part  of  the  waterway  were  seen 
even  in  the  canalized  sections.  Cessation  of  weed- 
ing in  the  canalized  sections  caused  a  large  vana- 


EFFECT  OF  RECREATIONAL  USES  UPON 
AQUATIC  ECOSYSTEMS  AND  FISH  RE- 
SOURCES, „„     _, 

Inland    Fisheries   Inst.,    Bloc    5,    10-957,   Olstyn- 

Kortowo  (Poland). 

For   primary   bibliographic   entry   see   r-ield   bU. 

W87-09060 


EFFECTS  OF  HABITAT  MODIFICATION  ON 
FRESHWATER  CRAYFISH, 

Finnish  Game  and  Fisheries  Research  Inst.,  Helsin- 
ki (Finland). 

For  primary  bibliographic  entry  see  Field  4C. 
W87-09062 

ECOLOGY  OF  ESTUARIES,  VOLUME  Is 
PHYSICAL  AND  CHEMICAL  ASPECTS, 

GPU  Nuclear  Corp.,  Forked  River,  NJ.  Environ- 
mental Controls  Dept. 
M.  J.  Kennish. 
CRC  Press,  Inc.,  Boca  Raton,  FL.   1986.  254  p. 

Descriptors:  'Estuaries,  'Ecology,  'Physical  anal- 
ysis, 'Chemical  analysis,  Ecosystems,  Water  qual- 
ity, Coastal  waters,  Social  impact. 

The  rapid  development  of  estuarine  ecology  as  a 
field  of  scientific  inquiry  reflects  a  growing  aware- 
ness of  the  immense  societal  importance  of  these 
coastal  ecosystems.  The  many,  varied,  and  increas- 
ingly complex  problems  arising  from  anthropogen- 
ic use  of  estuaries  have  focused  attention  on  the 
pressing  need  to  protect  estuarine  resources  and  to 
assess  each  system's  physical,  chemical,  and  bio- 
logical conditions.  As  a  result  of  the  heightened 
public   concern   related   to   the   water   quality   of 
coastal  regions  in  the  United  States,  for  example, 
numerous  detailed  and  quantitative  research  pro- 
grams were  undertaken  in  the  1960s,   1970s,  and 
1980s,  which  provided  a  basic  understanding  of  the 
process  operating  in  many  estuaries.  The  informa- 
tion derived  from  these  programs  has  also  aided 
decision  making  bodies  at  all  levels  -  that  plan  for 
the  utilization  of  natural  resources  -  to  make  sound 
decisions  dealing  with  these  dynamic  waters.  The 
objective  of  this  book  is  to  review  the  physical  and 
chemical  characteristics  of  estuaries.  The  volume 
has  been  designed  principally  as  a  reference  for 
scientists,  but  administrators,   managers,   decision 
makers,  and  other  professionals  involved  in  some 
way  with  estuarine  research  can  find  value  in  the 
text.  In  addition,  attempts  have  been  made  to  inte- 
grate the  diverse  components  of  estuarine  ecology, 
to   assemble   citations  of  the   major  articles   and 
books  investigating  physical  and  chemical  process- 
es in  estuaries,  and  to  present  the  subject  matter  in 
an  organized  framework  which  should  assist  un- 
dergraduate    and     graduate     students     pursuing 
courses  in  this  field.  (Lantz-PTT) 
W87-09066 

HUMIC  SUBSTANCES  IN  SOIL,  SEDIMENT, 
AND  WATER:  GEOCHEMISTRY,  ISOLATION, 
AND  CHARACTERIZATION. 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div 

John  Wiley  and  Sons,  New  York,  NY.  1985.  692  p. 

Edited  by  George  R.  Aiken,  Diane  M.  McKnight, 

Robert  L.  Wershaw  and  Patrick  MacCarthy. 

Descriptors:  'Humic  substances,  'Soil,  'Sedi- 
ments, 'Geochemistry,  'Path  of  pollutants,  Metals, 
Chemical  reactions,  Chemical  properties. 

Presented  is  an  organized,  comprehensive  treat- 
ment of  the  geochemistry,  isolation  and  character- 
ization of  humic  substances.  The  authors  differenti- 
ate between  what  is  known,  what  is  conjecture, 
and  what  is  not  known  about  humic  substances.  In 
the  first  section  of  this  book,  the  path  of  these 


substances  is  logically  followed  between  gee 
chemical  environments,  including  the  interaction 
of  humic  substances  with  metals  and  organic  po] 
lutants  within  each  environment.  The  second  an 
third  sections  of  this  book  present  critical  evaliu 
tions  of  methods  for  isolating  and  chari 
humic  substances  from  solid  phases  (soils,  sed 
ments,  and  peats)  and  from  the  aquatic  enviroi 
ment.  Each  chapter  reviews  the  fundamental  a 
pects  of  the  methodology  and  discusses  its  applic 
tion  to  understanding  the  nature  and  geochemic 
reactivity  of  humic  substances.  (See  W87-09W 
through  W87-09082)  (Lantz-PTT) 
W87-09067 

GEOCHEMISTRY  OF  HUMIC  SUBSTANCI 
IN  NATURAL  AND  CULTIVATED  PEA 
LANDS, 

Department  of  Agriculture,  Ottawa  (Ontario).  & 

Research  Inst. 

S.  P.  Mathur,  and  R.  S.  Farnham. 

IN:    Humic    Substances    in    Soil,    Sediment,   ai 

Water:  Geochemistry,  Isolation,  and  Characteru 

tion.  John  Wiley  and  Sons,  New  York,  NY.  1985 

53-85,  2  fig,  14  tab. 

Descriptors:  'Wetlands,  'Peat  bogs,  'Humic  si 
stances,  'Geochemistry,  'Humification,  Orgai 
compounds,  Soil  chemistry,  Humic  acids,  Pyi 
phosphates,  Hydrogen  ion  concentration,  Chei 
cal  analysis,  Decomposition,  Enzymes. 

Peatlands,  or  organic  soils,  are  water-logged  j 

posits  of  partly  decomposed  plant  debris.  Ecolo 

cal  variation  and  diversity  in  extent  of  dominat: 

by  water  influence  the  degree  of  humification 

peatlands.  Humification  in  peatlands  does  not  cc 

cide  with  decomposition  as  well  as  in  mineral  sc 

Measurement  and  extraction  of  peatland  humus 

hampered  by  the  presence  of  large  proportions 

unhumified  material.  Therefore,  most  studies 

the  characterization  of  peatland  humus  have 

cused  on  humic  acids,  or  on  pyrophosphate 

tracts  of  the  organic  soils.  Pyrophosphate  extn 

contain  less  unhumified  materials  than  alkali 

tracts  but  are  far  less  effective  in  extracting 

peat    humic    substances.    Elemental    composit: 

functional  group  analyses,  spectral  properties, 

characterization  of  acid  hydrolysates  have  she 

that  peat  humic  acids  tend  to  be  similar  to  it 

from   mineral   soils.   NMR  spectroscopy  has 

vealed  that  peat  fulvic  acids  are  largely  carbc 

drate  in  nature  while  the  residue  of  alkali  ext 

tion  is  not  all  humin.  Drainage,  liming,  fertihzat 

and  cultivation  of  peatlands  all  enhance  decon 

sition  and  humification.  Since  humus  is  more  c 

pact  than  plant  debris,  cultivated  organic  soils 

side  (lose  surface  elevation  typically  by  about 

cm/yr).  Humification  and  subsidence  threatei 

destroy  valuable  cultivated  soils.  A  new  methc 

now  being  used  to  retard  the  subsidence  of  c 

vated  peatlands  by  about  a  factor  of  2.  It  is  b 

on  recent  observations:  (1)  that  the  rate  of  dec 

position   and   humification   of  cultivated   org 

soils  is  determined  by  activities  of  soil  enzy 

and  (2)  that  of  all  the  feed  and  fertilizer  elem 

copper  is  most  effective  in  inactivating  the 

enzymes.  The  recommended  rates  of  copper  a 

cation  have  been  found  to  be  effective,  safe, 

economic.  The  addition  of  copper  tends  to  inci 

plant-availability  of  manganese,  zinc,  and  iron, 

haps  due  to  displacement  of  these  metals  by  co 

from  sites  of  strong  complexation  to  weak( 

eands    The   humus   in   well-decomposed   orj 

soils  also  plays  a  role  in  the  bioavailability 

retention  of  minor  elements,  pesticides,  and  ] 

cide  degradation  products,  but  this  role  is  cui 

ly  not  well  understood.  (See  also  W87-09067) 

thor's  abstract) 

W87-09069 


GEOCHEMISTRY  AND  ECOLOGICAL  R 
OF  HUMIC  SUBSTANCES  IN   LAKEWA 

Bayer  Landsstodt  fur  Washerwirtschaft,  Mm 

(Germany,  F.R.). 

C.  Steinberg,  and  U.  Muenster. 

IN-    Humic    Substances    in    Soil,    Sediment, 

Water:  Geochemistry,  Isolation,  and  Charact 

tion.  John  Wiley  and  Sons,  New  York,  NY.  1 

105-145,  18  fig,  4  tab. 
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Descriptors:  'Geochemistry,  'Limnology,  'Lakes, 
•Humic  substances,  'Ecology,  Dissolved  solids, 
Organic  carbon,  Phenols,  Ecological  effects,  Or- 
ganic matter,  Chemical  reactions,  Chemical  analy- 
sis, Biodegradation,  Lake  morphology. 

In  lakes,  the  pool  of  dissolved  organic  carbon 
(DOC)  is  dominated  by  dissolved  humic  substances 
(up  to  80%  of  the  DOC).  Lake  humic  substances 
are  similar  to  soil  humic  substances  in  that  car- 
boxyl,  hydroxyl,  phenol,  and  probably  methoxyl 
groups  are  of  major  significance.  Fluorescence 
spectra  of  DOC  may  be  interpreted  in  terms  of  the 
different  geochemical  origins  of  DOC  (e.g.,  al- 
lochthonous  versus  algal  derived).  One  or  more 
moieties  of  dissolved  humic  substances  are  pro- 
duced autochthonously;  mechanisms  may  include 
polymerization  of  phenols  (promoted  by  transition 
metals).  Maillard  condensations,  or  oxidation  via 
phenolase  systems.  Aliphatic  structural  units  in  dis- 
solved humic  substances  provide  a  flexible  confor- 
mation to  the  humic  substance  'molecule'.  Losses 
of  dissolved  humic  substances  from  the  water 
column  occur  via  adsorption  onto  surfaces  of  min- 
erals and  by  cleavage  upon  exposure  to  UV  radi- 
ation or  ozone.  Cleavage  of  humic  'molecules' 
seems  to  be  an  important  step  in  the  decomposition 
of  humic  substances  by  microbes.  Easily  degrad- 
able  substrates  in  the  DOC  pool  (glucose,  lactate, 
etc.)  appear  to  stimulate  microbial  degradation  of 
humic  substances,  either  by  a  priming  effect  of  an 
easily  degradable  substrate  or  by  bacterial  cometa- 
boI.sm  These  organic  nutrients  also  enhance 
uptake  of  metals  from  metal-organic  complexes. 
Dissolved  humic  substances  complex  or  sorb  major 
cations,  trace  metals,  trace  anions,  and  hydropho- 
bic pollutants  (e.g.,  pesticides),  and  thereby  change 
both  bioavailability  and  geochemical  cycling  of 
these  substances.  Furthermore,  humic  substances 
inhibit  precipitation  of  calcium  carbonate  and  can 
catalyze  certain  photochemical  and  redox  reac- 
tions. Dissolved  humic  substances  can  bind  micro- 
bially  significant  substrates  such  as  carbohydrates 
and  proteins  and  it  may  be  that  this  interaction 
reduces  the  concentration  of  proteins  and  carbohy- 
drates usable  by  microorganisms  to  below  thresh- 
old levels.  Comparison  of  humic  substances  from 
different  lakes  indicates  a  high  variation  in  concen- 
tration, composition,  and  molecular  weight.  The 
extent  to  which  differences  in  methodology  con- 
tribute to  this  variation  has  not  been  evaluated. 
Temporal  and  spatial  distributions  of  dissolved 
humic  substances  and  humic-associated  organic 
substances  are  presented  for  five  representative 
lakes.  (See  also  W87-09067)  (Author's  abstract) 
W87-09071 


GEOCHEMISTRY  OF  HUMIC  SUBSTANCES 
IN  LAKE  SEDIMENTS, 

Tokyo    Metropolitan    Univ.    (Japan).    Dept.    of 
Chemistry. 
R.  Ishiwatari. 

IN:  Humic  Substances  in  Soil,  Sediment,  and 
Water:  Geochemistry,  Isolation,  and  Characteriza- 
tion. John  Wiley  and  Sons,  New  York,  NY.  1985.  p 
147-180,  8  fig,  11  tab. 

Descriptors:  'Geochemistry,  'Lake  sediments, 
•Humic  substances,  'Limnology,  Chemical  analy- 
sis. Aquatic  organisms,  Biodegradation,  Phyto- 
plankton 

Humic  substances  are  the  most  abundant  organic 
constituents  in  lake  sediments  and  play  a  central 
role  in  the  geochemical  cycle  of  carbon  in  lakes, 
lake  sediments,  and  sedimentary  rocks.  Humic  sub- 
stances in  lakes  and  lake  sediments  originate  both 
from  aquatic   organisms   living   in   the   lake   (au- 

Khthonous)  and  from  organic  matter  that  is 
washed  into  the  lake  from  surrounding  soils  and 
streams  (allochthonous).  The  chemical  characteris- 
tics of  the  lake  humic  substances  indicate  that  they 

re  mainly  autochthonous   in  normal   freshwater 

ikes.  The  humic  substances  in  the  uppermost  layer 
w  a  freshwater  lake  sediment  form  very  rapidly 
from   dead    phytoplankton    cells.    In    the    deeper 

jyers  of  the  sediment  the  formation  of  humic 
substances  continues  to  take  place  but  at  a  slower 
rate.  Humic  substances  undergo  diagenetic  changes 
with  bunal  of  the  sediment.  These  changes  include 
a  gradual  decrease  with  depth  of  burial  of  humic 
and  fulvic  acids  and  a  concomitant  increase  of 
numin    (See  also  W87-09067)  (Author's  abstract) 
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GEOCHEMISTRY  OF  STREAM  FULVIC  AND 
HUMIC  SUBSTANCES, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

R.  L.  Malcolm. 

IN:  Humic  Substances  in  Soil,  Sediment,  and 
Water:  Geochemistry,  Isolation,  and  Characteriza- 
tion. John  Wiley  and  Sons,  New  York,  NY.  1985.  p 
181-209,  5  fig,  2  tab.  EPA  and  USGS  Interagency 
agreement  AD-14-F-1-559,  NSF  Grant  CHE- 
8208821. 

Descriptors:  'Geochemistry,  'Fulvic  acids, 
•Humic  acids,  'Ogeechee  River,  'Georgia,  Water 
chemistry,  Organic  matter,  Metals,  Biodegrada- 
tion, Organic  compounds,  Path  of  pollutants,  Hy- 
drogen ion  concentration,  Chemical  analysis. 

A  brief  history  of  the  study  of  stream  humic  sub- 
stances is  divided  into  four  periods:  'Previous  to 
1950',  the  'Awakening  Period'  (1950-1964),  the  'Se- 
phadex  Period'  (1964-1973),  and  the  'Resurgence 
Period'  (1973-present).  The  major  researchers, 
their  philosophy  and  research  approaches,  and  sig- 
nificant research  findings  for  each  period  are  dis- 
cussed. A  state-of-the-art  characterization  of  repre- 
sentative stream  fulvic  and  humic  acids  from  the 
Ogeechee  River  in  Georgia  is  presented.  A  critical 
review  of  the  geochemistry  of  stream  humic  sub- 
stances relative  to  occurrence,  origin,  theories  of 
formation,  structure,  acid  properties,  metal  associa- 
tions, organic  solute  associations,  and  biological 
aspects  is  summarized.  The  study  of  humic  sub- 
stances in  water  has  been  strongly  influenced  by 
soil  science  in  the  past,  but  the  individuality  of  the 
science  of  stream  humic  substances  is  emerging. 
The  new  science  is  founded  on  recent  break- 
throughs in  stream  humic  chemistry  which  have 
resulted  from  a  large  influx  of  interdisciplinary 
talented  researchers,  innovative  experimental  de- 
signs, and  the  application  of  advanced  theories  and 
mathematical  modeling.  The  science  of  stream 
humic  substances  is  advancing  and  changing  so 
rapidly  that  approaches  and  theories  of  only  a 
decade  ago  are  now  outdated.  (See  also  W87- 
09067)  (Author's  abstract) 
W87-09073 


GEOCHEMISTRY  OF  HUMIC  SUBSTANCES 
IN  ESTUARINE  ENVIRONMENTS, 

Maine  Univ.,  Walpole.  Ira  C.  Darling  Center  for 
Research,  Teaching  and  Service. 
L.  M.  Mayer. 

IN:  Humic  Substances  in  Soil,  Sediment,  and 
Water:  Geochemistry,  Isolation,  and  Characteriza- 
tion. John  Wiley  and  Sons,  New  York,  NY.  1985.  p 
211-232,  4  fig,  2  tab.  NSF  Grants  OCE  7920244 
and  ISP  8011448,  and  NOAA  Sea  Grant  R/LRF- 
45. 

Descriptors:  'Geochemistry,  'Humic  substances, 
'Estuaries,  'Path  of  pollutants,  Chemical  analysis, 
Hydrogen  ion  concentration,  Aggregates,  Humic 
acid,  Sediments,  Trace  metals. 

The  concentration  and  nature  of  humic  substances 
in  estuarine  water  and  sediments  are  similar  to 
humic  substances  of  the  terrestrial  and  marine  en- 
vironments, and  often  appear  to  consist  of  simple 
mixtures  of  these  two  end  members.  The  bulk  of 
aquatic  humic  substances  derives  from  input  by 
rivers.  Mixing  of  river  water  with  seawater  causes 
several  chemical  changes  in  riverine  humic  sub- 
stances, including  increasing  saturation  of  ion-ex- 
change sites  with  alkaline  earth  ions,  contraction  of 
the  molecules,  and  aggregation  of  high-molecular- 
weight  materials,  including  most  of  the  humic  acid 
fraction.  Aggregation  may  induce  retention  of 
some  humic  substances  in  estuarine  sediments,  but 
affects  only  a  small  proportion  of  total  humic 
substance  pool.  The  bulk  of  the  riverine  humic 
substances  passes  through  the  estuary  to  the  sea, 
undergoing  little  aggregation  or  metabolism  during 
passage.  Humification  processes  should  be  intense 
in  estuaries  compared  to  the  open  ocean,  but  have 
been  observed  in  only  a  few  studies.  Humic  sub- 
stance complexation  of  trace  metals  should  de- 
crease with  increasing  salinity  if  riverine  humic 
substances  were  the  only  ligands  of  importance; 
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however,  sparse  field  data  suggest  that  estuarine- 
or  marine-derived  ligands  are  more  important  than 
those  of  riverine  origin.  It  is  likely  that  humic 
substance  complexation  of  organic  pollutants  is 
important  in  pollutant  cycling,  but  the  estuarine 
chemistry  of  this  interaction  has  received  little 
study.  (See  also  W87-09067)  (Author's  abstract) 
W87-09074 


GEOCHEMISTRY  OF  HUMIN, 

Geological  Survey,  Reston,  VA. 
P.  G.  Hatcher,  I.  A.  Breger,  G.  E.  Maciel,  and  N. 
M.  Szeverenyi. 

IN:  Humic  Substances  in  Soil,  Sediment,  and 
Water:  Geochemistry,  Isolation,  and  Characteriza- 
tion. John  Wiley  and  Sons,  New  York,  NY.  1985.  p 
275-302,  9  fig,  1  tab. 

Descriptors:  'Geochemistry,  'Humin,  'Sediments, 
'Marine  environment,  'Humic  substances,  'Humic 
acids,  'Peat  bogs,  'Soil,  Chemical  analysis,  Nucle- 
ar magnetic  resonance,  Peat,  Hydrolysis,  Algae, 
Clays,  Polysaccharides,  Parrafin. 

Humin  is  the  insoluble  fraction  of  sedimentary 
humic  substances.  Little  is  known  of  its  chemical 
composition  and  of  its  individuality  as  a  class  of 
humic  substances,  primarily  because  its  macromo- 
lecular  nature  and  complexity  have  precluded  de- 
tailed analyses  by  conventional  methods  used  for 
organic  structural  analyses.  The  advent  of  solid- 
state  13-C  NMR  has  allowed  new  structural  infor- 
mation to  be  obtained  in  studies  of  humin.  NMR 
spectra  of  humin  from  three  major  types  of  deposi- 
tional  environments,  aerobic  soils,  peats,  and 
marine  sediments,  show  significant  variations  that 
delineate  structural  compositions.  In  aerobic  soils, 
the  spectra  of  humin  show  the  presence  of  polysac- 
charides and  aromatic  structures  most  likely  de- 
rived from  the  lignin  of  vascular  plants.  However, 
another  major  component  of  humin  show  the  pres- 
ence of  polysaccharides  and  aromatic  structures 
most  likely  derived  from  the  lignin  of  vascular 
plants.  However,  another  major  component  of 
humin  is  one  that  contains  paraffinic  carbons  and  is 
thought  to  be  derived  from  algal  or  microbial 
sources.  Hydrolysis  of  the  humin  effectively  re- 
moves polysaccharides,  but  the  paraffinic  struc- 
tures survive,  indicating  that  they  are  not  proteina- 
ceous  in  nature.  The  spectra  of  humin  differ  dra- 
matically from  that  of  their  respective  humic  acids, 
suggesting  that  humin  is  not  a  clay-humic  acid 
complex.  In  peat,  humin  is  composed  of  lignin- 
derived  structures,  polysaccharides,  and  a  large 
concentration  of  paraffinic  structures  as  deter- 
mined from  the  NMR  spectra.  Examination  of 
vertical  profiles  of  peat  shows  that  the  polysac- 
charides are  degraded  very  rapidly  with  depth, 
whereas  the  lignin  and  paraffinic  structures  are 
selectively  preserved.  Humin  from  a  marine  algal 
deposit,  a  sapropel,  is  composed  almost  entirely  of 
polysaccharides  and  paraffinic  structures.  With 
depth  in  the  sapropel,  the  polysaccharides  are  de- 
graded and  lost  and  the  paraffinic  structures  are 
selectively  preserved.  These  structures  are  eventu- 
ally transformed  over  time  to  kerogen  in  oil-pro- 
ducing shales.  The  paraffinic  structures,  which  un- 
doubtedly originate  from  algae  or  other  microor- 
ganisms in  this  sapropel,  are  highly  branched  and 
have  carboxyl,  ether,  and  amide  functional  groups 
associated  with  them.  (See  also  W87-09067) 
(Lantz-PTT) 
W87-09077 


NATURE  OF  NITROGEN  IN  HUMIC  SUB- 
STANCES, 

Chemical   and   Biology  Research   Inst.,   Research 
Branch,  Agriculture  Canada,  Ottawa,  Ontario. 
M.  Schnitzer. 

IN:  Humic  Substances  in  Soil,  Sediment,  and 
Water:  Geochemistry,  Isolation,  and  Characteriza- 
tion. John  Wiley  and  Sons,  New  York,  NY.  1985.  p 
303-325,  13  fig,  11  tab. 

Descriptors:  'Nitrogen,  'Humic  acids,  'Humin, 
Chemical  analysis,  Nitrogen  compounds,  Agricul- 
ture, Fulvic  acids,  Ammonia,  Amino  sugars. 

This  chapter  highlights  the  current  state  of  knowl- 
edge on  the  distribution  of  different  types  of  nitro- 
gen compounds  in  humic  substances  and  to  project 
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future  research  needs,  especially  with  regard  to  the 
identification  of  the  unknown  nitrogen  in  humic 
substances  and  the  relationship  between  carbon 
and  nitrogen.  Humic  acids  and  humin  contain  be- 
tween 2  and  6%  nitrogen,  whereas  the  range  for 
fulvic  acids  varies  from  <  1  to  3%.  From  the 
agricultural  point  of  view,  nitrogen  is  a  key  nutri- 
ent element  required  by  most  crops  in  relatively 
large  amounts.  It  is  also  the  only  element  not 
released  by  the  weathering  of  minerals;  its  source  is 
the  atmosphere  where  N2  is  the  predominant  con- 
stituent. A  few  microorganisms  have  the  ability  to 
fix  molecular  N2  and  to  reduce  it  to  ammonia.  In 
the  past,  most  of  the  research  on  nitrogen  in  humic 
substances  has  been  concerned  with  proteinaceous 
components,  amino  sugars,  and  ammonia.  This 
leaves  one-third  to  one-half  of  the  total  nitrogen 
unidentified.  (See  also  W87-09067)  (Author's  ab- 
stract) 
W87-09078 


ISOLATION  AND  CONCENTRATION  TECH- 
NIQUES FOR  AQUATIC  HUMIC  SUB- 
STANCES, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

G.  R.  Aiken. 

IN:  Humic  Substances  in  Soil,  Sediment,  and 
Water:  Geochemistry,  Isolation,  and  Characteriza- 
tion. John  Wiley  and  Sons,  New  York,  NY.  1985.  p 
363-385,  4  fig,  7  tab. 

Descriptors:  *Chemical  analysis,  *Humic  sub- 
stances, 'Aquatic  environment,  'Water  analysis, 
Humic  acids,  Organic  compounds,  Filtration, 
Resins. 

Research  on  humic  substances  in  water  has  been 
almost  exclusively  concerned  with  the  dissolved 
fraction.  Suspended  organic  carbon,  very  impor- 
tant in  so  called  'black  waters'  such  as  tropical 
rivers,  swamps,  and  bogs  where  concentrations  of 
humic  substances  are  high,  has  been  little  studied 
and  much  research  is  needed  in  this  area.  Dis- 
solved organic  carbon  can  be  divided  into  six 
fractions:  hydrophobic  acids,  bases,  and  neutrals; 
and  hydrophilic  acids,  bases  and  neutrals.  A  criti- 
cal review  is  presented  of  the  methods  commonly 
used  to  isolate  and  concentrate  aquatic  humic  sub- 
stances. The  important  steps  in  any  extraction 
scheme  are  filtration,  concentration,  isolation,  and 
preservation.  Various  filtration  options  are  out- 
lined and  compared;  filtration  is  important  for  ob- 
taining low-ash  humic  substances.  Advantages  and 
disadvantages  of  commonly  used  concentration 
and  isolation  techniques  are  discussed,  and  sorption 
on  the  synthetic  macroporous  resins  XAD-8,  a 
nonionic  resin,  and  Duolite  A-7,  a  weak  anion- 
exchange  resin,  are  recommended  as  the  most  effi- 
cient methods.  Two  established  extraction  schemes 
utilizing  these  resins  are  discussed.  (See  also  W87- 
09067)  (Lantz-PTT) 
W87-09080 


MECHANISMS   OF   ENRICHMENT   AT   THE 
AIR-WATER  INTERFACE, 

Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-09169 


PRINCIPLES  AND  PROBLEMS  OF  MODEL- 
ING CATION  ENRICHMENT  AT  NATURAL 
AIR-WATER  INTERFACES, 

University   of  East   Anglia,   Norwich   (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-09170 


INPUT  OF  BIOLOGICALLY  AVAILABLE 
PHOSPHORUS  BY  PRECIPITATION  TO  PRE- 
CAMBRIAN  LAKES, 

Ontario   Ministry   of  the   Environment,    Rexdale. 

Limnology  and  Taxonomy  Section. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-09I74 


IMPORTANCE  OF  ATMOSPHERIC  FLUXES 
TO  THE  NITROGEN  BALANCE  OF  LAKES  IN 
THE  FLORIDA  PENINSULA, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

J.  Messer,  and  P.  L.  Brezonik. 

IN:   Atmospheric   Pollutants   in    Natural    Waters, 

Ann  Arbor  Science  Publishers,  Inc.,  Ann  Arbor, 

MI.  1981.  p  217-236,  1  fig,  5  tab,  47  ref. 

Descriptors:  'Atmospheric  fluxes,  'Nitrogen, 
♦Florida,  'Path  of  pollutants,  'Limnology,  'Water 
pollution  effects,  'Lake  Okeechobee,  Lakes,  Ni- 
trites, Precipitation,  Pollutant  load,  Hydrogen  ion 
concentration,  Chemical  analysis. 

The  nitrogen  cycle  in  Florida  is  dominated  by  the 
anthropogenic  input  to  the  troposphere  of  N02 
and  NH3  from  combustion  and  animal  agriculture, 
and  the  return  of  these  substances  to  the  earth's 
surface  by  precipitation,  aerosol  impaction,  and  gas 
deposition.  Of  the  478  Gg  N  entering  the  terrestrial 
ecosystem  annually,  275  Gg  enters  from  the  atmos- 
phere. Of  this  amount,  158  Gg  represents  newly 
fixed  nitrogen  and  117  Gg  is  recycled  from  nitro- 
gen already  present  in  the  system.  Gas  deposition 
appears  to  exceed  precipitation  as  the  dominant 
transfer  mechanism  by  a  factor  of  1.7.  As  inputs  of 
anthropogenic  nitrogen  to  the  atmosphere  increase 
in  response  to  growing  power  and  protein  de- 
mands, the  importance  of  atmospheric  nitrogen 
inputs  may  be  expected  to  increase.  The  effects  of 
atmospheric  inputs  on  the  nitrogen  budget  of  a 
lake  depends  on  the  surface  area  of  the  lake  and  its 
watershed,  its  proximity  to  NO  x  sources  and 
pastures,  lake  pH,  and  the  nutrient  biogeoche- 
mistry  of  surrounding  terrestrial  communities. 
Direct  contributions  to  lake  surfaces  are  generally 
less  than  5%  of  the  annual  nitrogen  inputs  to  lakes 
with  measured  nitrogen  budgets.  However,  this 
value  reflects  the  heavy  hydrologic  loading  of 
nitrogen  from  intensive  land  use  in  the  watershed 
of  most  Florida  lakes.  Lake  Okeechobee  and  sever- 
al smaller  unimpacted  lakes  may  receive  over  a 
third  of  their  nitrogen  inputs  from  the  atmosphere. 
The  extent  to  which  atmospheric  nitrogen  deposi- 
tion to  terrestrial  ecosystems  is  transported  to  lakes 
is  unknown,  but  the  proportion  which  is  exported 
may  be  expected  to  increase  as  ecosystems  become 
progressively  less  nitrogen-limited.  (See  also  W87- 
09164)  (Lantz-PTT) 
W87-09176 


USE  OF  BOG  VEGETATION  AS  A  MONITOR 
OF  ATMOSPHERIC  INPUT  OF  METALS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 
For  primary  bibliographic  entry  see  Field  5C. 

W87-09182 


ATMOSPHERIC  LEAD  AND  ZINC  DEPOSI- 
TION INTO  LAKES  OF  THE  EASTERN 
UNITED  STATES, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-09183 


RATES  OF  ACCUMULATION  OF  HEAVY 
METALS  IN  PRE-  AND  POST-EUROPEAN 
SEDIMENTS  IN  NEW  ENGLAND  LAKES, 

Maine  Univ.  at  Orono.  Dept.  of  Chemical  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-09184 


ATMOSPHERIC  CONCENTRATIONS  AND 
DEPOSITION  OF  POLYCHLORINATED  BI- 
PHENYLS  TO  LAKE  SUPERIOR, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mining  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-09185 


INPUTS  OF  POLYCHLORINATED  BIPHEN- 
YLS  FROM  THE  ATMOSPHERE  TO  LAKES 
HURON  AND  MICHIGAN, 

De  Paul  Univ.,  Chicago,  IL. 


For  primary  bibliographic  entry  see  Field  5B. 
W87-09186 


ATMOSPHERIC  DEPOSITION  OF  PARTICl 
LATE  ORGANIC  CARBON  AND  POLYARt 
MATIC  HYDROCARBONS  TO  LAKE  MICH 
GAN, 

Wisconsin  Univ. -Madison.  Water  Chemistry  La 
For  primary  bibliographic  entry  see  Field  5B. 
W87-09187 


APPLIED  STREAM  SANITATION, 

C.  J.  Velz. 

Second  Edition.  John  Wiley  and  Sons,  New  Yoi 

NY.  1984.  800  p. 

Descriptors:  'Streamflow,  'Wastewater  treatmei 
'Stream  sanitation,  'Sanitation,  Water  treatme 
Radioactive  wastes,  Toxins,  Thermal  pollutic 
Water  analysis,  Polychlorinated  biphenyls,  Chl< 
dane,  Mathematical  models. 

The  current  status  of  the  science  and  art  of  str« 
pollution  control  and  water  quality  managemenl 
presented.  The  focus  of  the  text  is  on  practii 
methods  of  quantitative  definition  of  waste  assii 
lation  capacity  and  resultant  water  quality  in  1 
environment  of  the  actual  river  (or  estuary).  Thi 
in  river  self-purification  reactions  are  shown  to 
unique  to  each  type  of  waste,  and  subject  to  hyd: 
logic  and  biologic  variations.  Methods  of  anal) 
are  presented  by  which  effectiveness  of  alternati 
solutions  to  pollution  problems  can  be  evalual 
and  judged.  Separate  chapters  are  devoted  to  si 
purification  of  various  types  of  wastes  in  fresh\ 
ter  streams:  Organic,  Microbial,  Radioactive,  Ni 
degradables,  and  Toxics,  and  Heat  Dissipation, 
additional  chapter  presents  modifications  for  ti 
estuaries.  Recent  findings  documented  by  intens 
stream  analysis  studies  prompted  the  addition 
three  new  chapters.  Numerous  illustrations  dra 
from  actual  river  cases  are  included.  These  ch 
ters  cover:  (1)  Self-purification  of  nondegrada 
wastes  -  suspended  matter,  trace  metals  and  ot 
toxics  such  as  PCB  and  Chlordane;  (2)  Evaluat 
of  the  impact  of  basinwide  secondary  biologi 
treatment  based  on  before  and  after  intens 
stream  analysis  studies;  and  (3)  A  comparat 
appraisal  of  theoretical  mathematical  modell 
and  rational  assessment  methods,  and  a  formal 
requirements  for  development  of  an  accepts 
applied  model.  (Lantz-PTT) 
W87-09189 


THEORY   OF   FLUORESCENT   mRADIAN 
FIELDS  ES  LAKES  AND  SEAS, 

National   Oceanic   and   Atmospheric   Adminis 

tion,  Seattle,  WA.  Pacific  Marine  Environme: 

Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-09193 


HYDROLOGY    AND    DRAINAGE    OF   PE 
LAND, 

Foras  Taluntais,  Ballinrobe  (Ireland). 

For   primary   bibliographic   entry   see   Field 

W87-09201 


HEAVY  METALS  DISTRIBUTION  IN  1 
SEDIMENTS  OF  GANGES  AND  BRAHMA 
TRA  RIVERS, 

Jawaharlal    Nehru    Univ.,    New    Delhi    (In< 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-09204 

COMPARATIVE  STUDY  ON  THE  INTRIN 
RATES  OF  INCREASE  OF  CYRTOBAG( 
SINGULARIS  AND  C.  SALVINIAE  ON  1 
WATER  WEED  SALVINIA  MOLEST  A, 

Expand  CSIRO,  Indooroopilly  (Australia).  L 

Pocket  Labs. 

For  primary  bibliographic  entry  see  Field  4A. 

W87-09217 

TROPHIC  INTERACTIONS  IN  THE  PLA 
TON  OF  MALYI  SEVAN  IN  JULY,  1984, 
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Akademiya   Nauk   SSSR,    Leningrad.   Zoological 

Inst 

B.  L.  Gutelmacher,  and  A.  A.  Simonyan. 

Doklady  Biological  Sciences  DKBSAS,  Vol.  287, 

No.  1-6,  p  153-155,  March/April  1986.  1  fig,  1  tab, 

5  ref.  Translated  from  Doklady  Akademii  Nauk 

SSSR,  Vol.  287,  No.  2,  p  498-501,  March   1986. 

Descriptors:  'Plankton,  'Zooplankton,  'Crusta- 
ceans.  'Phytoplankton,  'Trophic  level,  Mountain 
lakes,  Eutrophic  lakes. 

High-altitude  Lake  Sevan  experienced  a  significant 
increase  in  biological  productivity  in  the  1970s, 
reaching  720  g  carbon/sq  m/yr  in  1977,  highly 
eutrophic.  In  the  early  1980s  a  significant  drop  in 
primary  productivity  occurred,  reaching  200  g 
carbon/sq  m/yr  in  1983.  The  decreased  rate  of 
photosynthesis  affected  the  structure  and  quantita- 
tive indices  of  all  plankton  components.  At  present 
a  changeover  of  the  dominant  species  is  occurring 
almost  yearly.  Studies  of  the  trophic  interactions  in 
Malyi  Sevan  were  conducted  in  July,  1984.  The 
objective  was  the  study  of  the  feeding  characteris- 
tics of  the  major  crustacean  species  and  their  influ- 
ence on  the  phytoplankton.  The  phytoplankton 
consisted  mainly  of  the  filamentous  green  alga 
Binuclearia  lauterbornii.  Other  species  with  small 
biomass  were  Ceratium  hirundinella,  Crucigenia 
quadrata,  and  several  Anabaena  species.  Acantho- 
diaptomus  denticornis  and  Daphnia  longispina 
were  added  to  experimental  flasks.  A  threefold 
drop  in  the  quantity  of  algae  in  a  flask  resulting 
from  crustacean  feeding  did  not  lead  to  a  signifi- 
cant decrease  in  primary  production.  With  a  higher 
content  of  crustaceans  in  the  experimental  vessels 
than  found  in  nature,  productivity  remained  at  the 
same  level  due  to  the  high  photosynthetic  rate  of 
the  remaining  cells.  The  results  obtained  indicate 
the  significant  role  played  by  planktonic  animals  in 
the  stimulation  of  photosynthesis  in  planktonic 
algae,  which  they  may  affect  not  only  under  exper- 
imental, but  also  under  natural  conditions.  (McFar- 
lane-PTT) 
W87-09219 


SEASONAL  DISTRIBUTION  OF  THERMOTO- 
LERANT  FREE-LIVING  AMOEBAE.  II.  LAKE 
ISSAQUEENA, 

Clemson  Univ.,  SC.  Dept.  of  Biological  Sciences. 
D.  E.  Kyle,  and  G.  P.  Noblet. 
Journal  of  Protozoology  JPROAR,  Vol.  34,  No.  1, 
p  10-15,  February  1987.  9  fig,  6  ref. 

Descriptors:  'Limnology,  'Lake  Issaqueena,  'Spe- 
cies composition,  'Protozoa,  'Thermal  stress, 
Lakes,  Monomictic  lakes,  Sediments,  Aquatic  habi- 
tats. 

A  Quantitative  study  of  the  seasonal  distribution  of 
thermotolerant  (37C  and  45  C),  small  free-living 
amoebae  (FLA)  was  conducted  in  Lake  Issa- 
queena, a  warm,  monomictic  lake  with  steep,  slop- 
ing banks  and  a  maximum  basin  depth  of  10  m  in 
the  Piedmont  region  of  South  Carolina.  Naegleria 

d  Vahlkampfia  were  the  most  frequently  en- 
countered FLA  in  littoral  sediment  and  surface 
water  samples  whereas  Acanthamoeba  was  most 
commonly  isolated  from  profundal  sediment,  espe- 
cially during  late  summer.  In  the  water  column, 
FLA  populations  were  highest  in  a  persistent  detri- 

1  layer;  however,  few  amoebae  were  isolated 
from  a  massive  (about  1.5  m  thick)  layer  of  Oscilla- 
toria  The  only  N.  fowleri  isolated  in  this  study 
was  from  the  detrital  layer.  Discussion  of  the  influ- 
ence of  differences  in  watershed  and  basin  mor- 

wlogy  on  variations  in  the  size  and  generic  com- 
ition  of  FLA  populations  for  the  aquatic  eco- 
systems of  Lake  Issaqueena  and  Willard's  Pond  is 
included.  (Author's  abstract) 
W87-09225 


ONC,  IRON,  MANGANESE,  AND  MAGNESI- 
UMACCUMULATION  IN  CRAYFISH  POPU- 
LATIONS NEAR  COPPER  -  NICKEL  SMELT- 
ERS AT  SUDBURY,  ONTARIO,  CANADA, 

Dept.  of  Biology,  Laurentian  Univ.,  Sudbury,  On- 
tario P3E  2C6,  Canada. 

For  primary  bibliographic  entry  see  Field  5C 
W87-09243 


RESPONSE  OF  LAKE  SEDIMENTS  TO 
CHANGES  IN  TRACE  METAL  EMISSION 
FROM  THE  SMELTERS  AT  SUDBURY,  ON- 
TARIO, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  5B. 
W87-09245 


FISH  PREDATION  ON  JUVENILE  BROWN 
SHRIMP,  PENAEUS  AZTECUS  IVES:  EF- 
FECTS OF  TURBIDITY  AND  SUBSTRATUM 
ON  PREDATION  RATES, 

National  Marine  Fisheries  Service,  Galveston,  TX. 

Galveston  Lab. 

T.  J.  Minello,  R.  J.  Zimmerman,  and  E.  X. 

Martinez. 

Fishery  Bulletin  FSHBAY,  Vol.  85,  No.  1,  p  59-70, 

January  1987.  2  fig,  6  tab,  51  ref. 

Descriptors:  'Fish  predation,  'Turbidity,  'Shrimp, 
'Food  habits,  Flounder,  Croaker,  Pinfish,  Fish  be- 
havior, Sand,  Burrowing. 

Predation  on  juvenile  brown  shrimp,  Penaeus  azte- 
cus,  by  three  species  of  estuarine  fishes  was  exam- 
ined in  a  series  of  laboratory  experiments  to  deter- 
mine the  effect  of  turbid  water  and  the  presence  of 
a  suitable  substratum  for  burrowing.  Regardless  of 
the  type  of  substratum,  turbid  water  increased  pre- 
dation by  southern  flounder,  Paralichthys  lethos- 
tigma,  and  decreased  predation  by  Atlantic  croak- 
er, Micropogonias  undulatus.  In  both  clear  and 
turbid  water,  the  presence  of  sand,  which  allowed 
shrimp  to  burrow,  decreased  predation  by  southern 
flounder  but  had  no  significant  effect  on  feeding 
rates  of  Atlantic  croaker.  There  was  a  significant 
interaction  between  the  effects  of  turbidity  and 
substratum  on  predation  by  pinfish,  Lagodon 
rhomboides.  Turbid  water  decreased  predation  in 
tanks  with  hard  substrata  but  had  no  significant 
effect  in  tanks  with  sand.  The  presence  of  sand 
reduced  predation  only  in  clear-water  tanks.  Bur- 
rowing by  brown  shrimp  was  reduced  in  turbid 
water  which  may  explain  this  interaction.  Overall, 
the  data  indicate  that  both  turbid  water  and  a 
suitable  substratum  for  burrowing  may  reduce  pre- 
dation on  brown  shrimp,  but  the  value  of  these 
refugia  is  highly  dependent  upon  the  species  of 
predator.  (Author's  abstract) 
W87-09252 


SPRING  AND  SUMMER  MOVEMENTS  OF  SU- 
BADULT  STRIPED  BASS,  MORONE  SAXATI- 
LIS,  IN  THE  CONNECTICUT  RIVER, 

Massachusetts  Cooperative  Fishery  Research  Unit. 
Univ.  of  Massachusetts,  Holdsworth  Hall,  Am- 
herst, MA  01003. 
B.  Kynard,  and  J.  P.  Warner. 
Fishery  Bulletin  FSHBAY,  Vol.  85,  No.  1,  p  143- 
147,  January  1987.  2  fig,  14  ref.  Federal  Aid 
Project  AFS-4-R-21  and  Dingell-Johnson  Project 
5-29328. 

Descriptors:  'Temperature  effects,  'Bass,  'Fish 
migration,  'Connecticut  River,  Remote  sensing, 
Fish  behavior,  Water  temperature. 

The  Connecticut  River  has  no  known  spawning 
population  of  striped  bass,  Morone  saxatilis,  but 
there  is  an  annual  run  of  subadults  in  the  late  spring 
and  summer  from  Long  Island  Sound  to  Holyoke 
Dam,  140  km  upstream.  In  1980-82,  80-90%  were 
age  II  (the  remainder  were  age  III);  about  60% 
were  males.  The  biological  reason  for  such  a  run  is 
unknown,  but  feeding  may  be  an  important  attract- 
ant  to  the  river.  Detailed  studies  of  subadult  move- 
ments in  the  Connecticut  River  could  help  reveal 
some  of  the  environmental  factors  that  effect  the 
movements.  We  used  radio  telemetry  of  subadults 
captured  at  Holyoke  Dam  to  observe  the  use  of 
river  habitats,  diel  activity,  and  the  rates  of  up- 
stream and  downward  movements.  We  also  inves- 
tigated the  passage  of  striped  bass  at  the  Holyoke 
fish  lifts  in  relation  to  river  temperature  during 
1979-1986.  Based  on  the  results  of  fish  passage  at 
Holyoke  Dam,  behavioral  observations  using  te- 
lemetry, and  the  general  thermal  niche  of  subadults 
reported  by  Coutant  and  Carroll  and  Coutant,  we 
hypothesize  that  the  movement  of  subadult  striped 
bass  into  the  Connecticut  River  is  due  in  part  to 
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thermal  preferences.  The  upriver  migration  in 
May-July  places  subadults  in  temperatures  closer 
to  their  preferred  range  than  those  found  in  Long 
Island  Sound.  Tracking  of  fish  in  the  river  indi- 
cates a  diverse  behavioral  range  of  active  swim- 
ming, resting,  and  feeding  that  is  consistent  with  a 
spring-summer  period  of  high  activity  and  growth. 
Local  attraction  to  dam  tailwaters  provides  access 
to  abundant  food,  a  feature  that  reinforces  the 
advantages  of  following  thermal  cues  into  the  ri- 
verine environment.  The  feeding  advantages  for 
striped  bass  will  likely  increase  as  the  restoration 
program  for  American  shad  and  blue-back  herring 
results  in  an  increased  abundance  of  juveniles.  (Al- 
exander-PTT) 
W87-09253 


MODELLING  OF  BOD-DO  DYNAMICS  IN  AN 
ICE-COVERED  RIVER  IN  NORTHERN 
CHINA, 

Research  Inst,  of  Environmental  Science,  Peking 

Normal  Univ.,  Peking,  China. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-09262 


EFFECT  OF  BEAVER  PONDS  ON  THE  NON- 
POINT  SOURCE  WATER  QUALITY  OF  A 
STREAM  IN  SOUTHWESTERN  WYOMING, 

Wyoming  Univ.,  Laramie.  Dept.  of  Zoology  and 

Physiology. 

T.  J.  Maret,  M.  Parker,  and  T.  E.  Fannin. 

Water  Research  WATRAG,  Vol.  21,  No.  3,  p  263- 

268,  March  1987.  2  fig,  1  tab,  20  ref. 

Descriptors:  'Beaver  ponds,  'Water  quality,  'Cur- 
rant Creek,  'Nutrients,  Runoff,  Beaver  dams,  Wa- 
tersheds, Agriculture,  Channel  erosion. 

Currant  Creek,  a  second  order  stream  in  south- 
western Wyoming,  has  three  large  complexes  of 
beaver  ponds  midway  along  its  32  km  length.  To 
determine  whether  these  ponds  improve  the  qual- 
ity of  water  flowing  through  them  samples  were 
taken  upstream  from,  within,  and  downstream 
from  the  pond  complexes.  During  periods  of  high 
flow  (i.e.,  spring  runoff),  concentrations  of  sus- 
pended solids  (SS),  total  phosphorus  (TP),  sodium 
hydroxide-extractable  phosphorus  (NaOH-P,  an 
index  of  biologically  available  P)  and  total  Kjel- 
dahl  nitrogen  (TKN)  were  reduced  in  water  flow- 
ing through  the  beaver  ponds.  During  low  flow, 
beaver  ponds  had  less  effect  on  these  parameters. 
Concentrations  of  nitrate  nitrogen  (N03-N)  were 
reduced  during  both  high  and  low  flows,  while 
concentrations  of  ortho-phosphate  (ortho-P)  did 
not  appear  to  be  affected  by  beaver  ponds.  Ammo- 
nia nitrogen  almost  always  was  at  the  limit  of 
detection.  Regression  of  NaOH-P  versus  (SS  plus 
ortho-P)  suggested  that  the  primary  source  of 
NaOH-P  was  SS.  In  general,  SS  explained  a  large 
portion  of  the  variation  in  TP,  TKN,  and  NaOH-P, 
and  often  ortho-P  was  significantly  correlated  to 
TP.  The  increase  in  the  concentration  of  most 
parameters  below  the  area  with  dam  complexes 
appears  to  reflect  input  from  bank  and  channel 
erosion,  and  export  of  SS,  TP,  TKN  and  N03-N 
from  beaver  dam  complexes  was  calculated  to  be 
less  than  that  from  stream  sections  above  or  below 
the  dams.  Thus  the  location  of  dams  should  be 
considered  before  using  them  to  try  and  improve 
water  quality.  The  apparent  importance  of  bank 
and  channel  erosion  as  the  primary  source  of  nutri- 
ents to  Currant  Creek  contrasts  with  many  water- 
sheds in  agricultural  areas.  (Author's  abstract) 
W87-09265 


DEGRADATION  OF  ANILINE  AND  CHLOR- 
OANILINES  BY  SUNLIGHT  AND  MICROBES 
IN  ESTUARINE  WATER, 

Georgia  Univ.,   Athens.   Dept.   of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5B. 
W  87-09271 


COMPARISON  OF  TOXICITY  TESTS  CON- 
DUCTED IN  THE  LABORATORY  AND  IN  EX- 
PERIMENTAL PONDS  USING  CADMIUM 
AND  THE  FATHEAD  MINNOW  (PIME- 
PHALES  PROMELAS), 
Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Natural  Re- 
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sources. 

For  primary  bibliographic  entry  see  Field  5C. 
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DISTRIBUTION  OF  PARTICULATE  MATTER 

IN  RELATION  TO  THE  THERMAL  CYCLE  IN 

LAKE  VECHTEN  (THE  NETHERLANDS):  THE 

SIGNIFICANCE       OF       TRANSPORTATION 

ALONG  THE  BOTTOM, 

Limnological  Inst.,  Vijverhof  Lab.,  Rijksstraatweg 

6,  3631  AC  Nieuwersluis,  The  Netherlands. 

H.  Verdouw,  H.  J.  Gons,  and  C.  L.  M. 

Steenbergen. 

Water  Research  WATRAG,  Vol.  21,  No.  3,  p  345- 

351,  March  1987.  7  fig,  1  tab,  29  ref. 

Descriptors:  *Thermal  stratification,  "Limnology, 
•Lake  Vechten,  'Suspended  solids,  "Particulate 
matter,  "Sediments,  Thermal  cycles,  Water  tem- 
perature, Transport. 

Throughout  the  thermal  cycle  of  Lake  Vechten 
(The  Netherlands)  the  concentrations  and  chemical 
composition  of  particulate  matter  suspended  in  the 
water,  deposited  on  the  bottom  near  the  shore  and 
collected  in  sediment  traps  was  measured.  With 
regard  to  the  distribution  of  particulate  matter  two 
significant  periods  during  the  thermal  cycle  could 
be  distinguished.  From  May  till  mid-August  a  tem- 
perature gradient  was  present  in  the  water  column. 
During  that  period  the  average  rate  of  increase  in 
dry  weight  of  bottom  deposits  and  the  sedimenta- 
tion rate  on  that  location  were  similar,  i.e.,  lake 
wide  1.5  and  1.7  g/sq  m  respectively.  This  indi- 
cates a  dominating  role  of  settling  particles  in  the 
building-up  of  the  temporary   shallow  sediment, 
which  resulted  in  the  typical  summer  maximum  of 
nearly  145  g/sq  m.  From  mid-August  onwards  the 
concentration    of  this   sediment   zone   decreased 
sharply  coinciding  with  the  disappearance  of  the 
temperature  gradient.  This  removal  was  explained 
by  the  mechanism  of  enhanced  turbulence,  occur- 
ring  when    thermal    homogeneity    was   reached, 
which  initiated  resuspension  and  subsequent  trans- 
portation of  the  particles  to  greater  depths.  From 
light  profiles  it  was  inferred  that  the  flux  of  parti- 
cles was  confined  largely  to  the  water  layer  of  1  m 
near  the  bottom.  From  comparison  of  the  sedimen- 
tation rate  in  the  central  part  of  the  lake  with  that 
in  the  shallow  zone  it  could  be  estimated  that 
compared  to  the  particle  flux  in  the  open  water 
towards  profundal  sediments,  the  flux  along  the 
bottom  amounted  during  the  thermal  stratification 
period  to  an  average  of  at  least  42%.  (Author's 
abstract) 
W87-09275 


HYDROLOGICAL  AND  CHEMICAL  FACTORS 
CONTROLLING  THE  CONCENTRATIONS  OF 
FE,  CU,  ZN  AND  AS  IN  A  RIVER  SYSTEM 
CONTAMINATED  BY  ACID  MINE  DRAIN- 
AGE, 

Applied    Geochemistry    Research   Group,    Royal 
School  of  Mines,  Imperial  Coll.,  London  SW7. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-09277 


POWER-PLANT-RELATED  ESTUARINE  ZOO- 
PLANKTON  STUDIES, 

Academy   of   Natural    Sciences   of   Philadelphia, 
Benedict,  MD.  Benedict  Estuarine  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-09316 


EFFECTS  OF  COPPER  ON  THE  PERIPHYTON 
OF  A  SMALL  CALCAREOUS  STREAM, 

Environmental  Monitoring  and  Support  Lab. -Cin- 
cinnati, OH.  Biological  Methods  Branch. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-09318 


STATISTICAL  TECHNIQUES  FOR  EVALUAT- 
ING PROCEDURES  AND  RESULTS  FOR  PERI- 
PHYTON SAMPLING, 

Water  and   Air   Research,   Inc.,  Gainesville,   FL. 
for  primary  bibliographic  entry  see  Field  7C. 
W87-09319 


IMPACT  OF  TRINITROTOLUENE 

WASTEWATERS  ON  AQUATIC  BIOTA  IN 
LAKE  CHICKAMAUGA,  TENNESSEE, 

Water  and  Air  Research,  Inc.,  Gainesville,  FL. 
For  primary  bibliographic  entry  see  Field  5C. 

W87-09322 

ESTABLISHMENT  OF  BIOTIC  COMMUNI- 
TIES WITHIN  A  NEWLY  CONSTRUCTED  ASH 
SETTLING  BASIN  AND  ITS  DRAINAGE 
SYSTEM, 

Texas  Univ.  Health  Science  Center  at  Houston. 

School  of  Public  Health. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-09323 


PLANTS  AND  PEAT  CUTTINGS:  HISTORICAL 
ECOLOGY  OF  A  MUCH  EXPLOITED  PEAT 
LAND-THORNE  WASTE.  YORKSHIRE,  UK, 

The    University,    Sheffield    (England).    Dept.    of 

Botany. 

For  primary  bibliographic  entry  see  Field  4C. 

W87-09342 


EVALUATIONS  OF  THE  RECREATIONAL  PO- 
TENTIAL OF  RESERVOIRS  IN  DESIGN  PRAC- 
TICE, 

A.  B.  Avakyan,  V.  K.  Boichenko,  and  V.  P. 

Saltankin. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 

No.  7,  p  421-425,  July  1986.  3  tab,  5  ref.  Translated 

from  Gidrotekhnicheskoe  Stroitel'stvo,  No.   7,  p 

30-33,  July  1986. 

Descriptors:  "Recreation,  "Reservoirs,  "Design 
criteria,  Multipurpose  reservoirs,  USSR. 

The  recreational  use  of  reservoirs  is  acquiring  an 
ever  greater  scale  and  development.  Almost  80 
million  people  in  the  USSR  use  reservoirs  for  brief 
or  long,  organized  or  independent  recreation.  One 
of  the  most  important  problems,  especially  in  a 
practical  respect,  is  the  development  of  measures 
to  increase  the  effectiveness  of  the  recreational  use 
of  reservoirs  and  determination  of  the  permissible 
extent  of  development  of  individual  types  of  recre- 
ation. This  report  used  simple  grading  point  eval- 
uations of  the  limiting  factors  of  recreational  water 
use,  making  it  possible  to  obtain  a  realistic  picture 
of  the  possible  extent  of  development  of  recreation 
and  sports  of  the  population  and  to  correctly  plan 
the  composition,  sequence,  and  volume  of  appro- 
priate measures.  (Ram-PTT) 
W87-09360 


River  compared  to  the  laboratory  measurement  of 
0.50/day.  For  both  river  studies,  sufficient  evi- 
dence is  available  to  indicate  that  the  nitrification 
models  adequately  separate  nitrification  from  other 
processes  that  transform  nitrogen.  (Audi 
stract) 
W87-09378 


EFFECTS  OF  INTERMITTENT  EXPOSURE  TO 
SUSPENDED  SOLIDS  AND  TURBULENCE  ON 
THREE  SPECIES  OF  FRESHWATER  MUS- 
SELS, 

Dept.  of  Biology,  North  Carolina  Agricultural  and 

Technical    State   Univ.,    Greensboro,   NC  27411, 

USA. 

For  primary  bibliographic  entry  see   Field  6G. 

W87-09381 


SCANNING  CURRENTS  IN  STOKES  FLOW 
AND  THE  EFFICIENT  FEEDING  OF  SMALL 
ORGANISMS, 

New  York  Univ.,  NY.  Courant  Inst,  of  Mathemati- 
ca.\  Sciences 

S.  Childress,  M.  A.  R.  Koehl,  and  M.  Miksis. 
Journal  of  Fluid  Mechanics  JFLSA7,  Vol.  177,  p 
407-436,  April  1987.  9  fig,  27  ref,  2  append.  NSF 
Contracts  DMS-831  2229,  OCE-820  1395,  OCE 
851  0834  and  DMS-840  3186;  SERC  (England; 
Grant  GR/DS/1 3573. 

Descriptors:  "Data  interpretation,  "Hydrodyna 
mics,  "Food  habits,  "Currents,  "Model  studies 
Aquatic  life,  Swimming,  Amplitude. 

The  feeding  behavior  of  many  small,  free-swim 
ming  organisms  involves  the  creation  of  a  scannin| 
current  by  the  coordinated  movement  of  a  grou] 
of  appendages.  In  this  paper,  we  study  the  genera 
tion  of  scanning  currents  in  Stokes  flow  in 
number  of  simple  models,  utilizing  the  movemen 
of  Stokeslets,  spheres,  or  stalks  to  set  up  an  avei 
age  scanning  drift  in  a  suitable  far-field  formula 
tion.  Various  mechanisms  may  then  be  classified  b 
the  rate  of  decay  at  infinity  of  the  mean  scannin, 
current.  In  addition,  optimal  scanning  can  be  inves 
tigated  by  minimizing  the  mean  power  required  t 
create  a  current  of  prescribed  amplitude.  Th 
simple  mechanisms  for  scanning  described  her 
provide  a  framework  within  which  the  appendag 
movements  of  small  aquatic  organisms  can  be  an; 
lyzed  and  the  relative  merits  of  scanning  and  swin 
ming  strategies  can  be  investigated.  (Author's  al 
stract) 
W87-09385 


DEPENDENCE  OF  RIVER  POLLUTION  ON 
STREAMFLOW  REGULATION  BY  RESER- 
VOIRS, 

For  primary   bibliographic   entry   see   Field    5G. 

W87-09361 


LABORATORY  AND  INSTREAM  NITRIFICA- 
TION RATES  FOR  SELECTED  STREAMS, 

Environmental  Protection  Agency,  Athens,  GA. 
S.  McCatcheon. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEDDU,  Vol.  113,  No.  3,  p  628-646,  June  1987.  6 
fig,  3  tab,  29  ref. 

Descriptors:  "Model  studies,  "Nitrification,  "Bio- 
chemical oxygen  demand,  "Rivers,  Flow,  Veloci- 
ty, Nitrogen,  Performance  evaluation,  Calibra- 
tions. 

Nitrification  rate  coefficients  are  predicted  from 
biochemical  oxygen  demand  tests  for  two  rivers 
that  are  moderately  deep  but  have  some  shoals  and 
riffles.  The  two  streams  studied  are  notable  for  the 
lack  of  a  thick  benthic  community  and  for  the  low 
flow  velocities.  Measured  nitrification  coefficients 
are  compared  to  independently  derived  coeffi- 
cients from  calibrated  first-order,  nitrification 
models  of  the  Chattahoochee  River  in  Georgia  and 
the  West  Fork  Trinity  River  in  Texas.  For  the 
Chattahoochee  River,  the  model  calibration  coeffi- 
cient at  20  C  is  0.25/day  compared  to  a  laboratory 
measurement  of  0.26/day.  The  model  calibration 
coefficient  is  0.52/day  for  the  West  Fork  Trinity 


USE  OF  MONODISPERSED,  FLUORESCED 
LY  LABELED  BACTERIA  TO  ESTIMATE  I 
SITU  PROTOZOAN  BACTERIVORY, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 
B.  F.  Sherr,  E.  B.  Sherr,  and  R.  D.  Fallon. 
Applied       and       Environmental       Microbioloj 
AEMIDF,  Vol.  53,  No.  5,  p  958-965,  May  1987. 
fig,  1  tab,  30  ref. 

Descriptors:  "Limnology,  "Estuaries,  *Foc 
habits,  "Analytical  methods,  "Fluorescence,  "Ba 
teria,  "Bacterivory,  "Protozoa,  Metabolism,  Toxi 
ity,  Growth  rate,  Grazing,  Estimating. 

A  procedure  for  preparing  monodispersed,  fluore 
cently  labeled  bacteria  (FLB),  which  may  be  usi 
to  measure  virtually  instantaneous  rates  of  protoz 
an  bacterivory  in  natural  waters  was  develope 
FLB  can  be  prepared  both  from  natural  bacten 
plankton  assemblages  and  from  clonal  isolates  ai 
can  be  stored  in  frozen  suspension  or  freeze-dn 
without  apparent  loss  of  fluorescence  intensii 
They  are  not  toxic  to  protozoan  and  can  be  meta 
olized  to  support  bacterivorous  protozoan  grow 
rates  equal  to  those  on  the  same  strain  of  unstaim 
viable  bacteria.  In  experiments  comparing  upta 
of  FLB  with  uptake  of  fluorescent  latex  mien 
pheres  by  protozoan  assemblages  in  a  salt  mai 
tidal  creek,  we  found  that  both  pelagic  oligol 
chous  ciliates  and  phagotrophic  flagellates  ingesi 
FLB  with  a  frequency  4-  to  10-fold  greater  tH 
they  ingested  the  microspheres.  Consequently, 
appears  that  the  use  of  latex  microspheres  leads 
underestimation  of  protozoan  bacterivory  and  tl 
the  FLB  technique  is  superior  for  estimating 
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tantaneous  rates  of  in  situ  protozoan  grazing  on 

acterioplankton.  (Author's  abstract) 

V87-09388 


"OTENTIAL  FOR  TRANSDUCTION  OF  PLAS- 

1IDS  IN  A  NATURAL  FRESHWATER  ENVI- 

IONMENT:   EFFECT  OF  PLASMID   DONOR 

ONCENTRATION  AND  A  NATURAL  MICRO- 

IIAL  COMMUNITY  ON  TRANSDUCTION  IN 

5EUDOMONAS  AERUGINOSA, 

>ept.   of  Biochemistry   and    Biophysics,    Stritch 

chool  of  Medicine,   Loyola  Univ.   of  Chicago, 

laywood,  IL  60153. 

>.  J.  Saye,  O.  Ogunseitan,  G.  S.  Sayler,  and  R.  V. 

liller. 

.pplied       and       Environmental       Microbiology 

.EMIDF,  Vol.  53,  No.  5,  p  987-995,  May  1987.  7 

g,  6  tab,  28  ref 

(escriptors:  'Transduction,  *Pseudomonas,  'Plas- 
lids,  'Natural  water,  'Microbiological  studies, 
eservoirs,  Growth  rate,  Aquatic  environment. 

ransduction  of  Pseudomonas  aeruginosa  plasmid 
msl49  by  the  generalized  transducing  bacterio- 
hage  PhiDSl  was  shown  to  occur  during  a  9-day 
icubation  of  environmental  test  chambers  in  a 
eshuater  reservoir.  Plasmid  DNA  was  trans- 
ited from  a  nonlysogenic  plasmid  donor  to  a 
hiDSl  lysogen  of  P.  aeruginosa  that  served  both 
i  the  source  of  the  transducing  phage  and  as  the 
icipient  of  the  plasmid  DNA.  When  the  concen- 
ation  of  donors  introduced  into  the  chambers  was 
iried  while  the  recipient  concentration  in  each 
lamber  was  at  a  level  equivalent  to  natural  con- 
mirations  of  P.  aeruginosa,  the  concentration  of 
iasmid-containing  donor  cells  introduced  was 
lown  to  affect  the  frequency  of  transduction  sig- 
ficantly.  Transduction  was  observed  both  in  the 
sence  and  in  the  presence  of  the  natural  microbi- 
community.  The  presence  of  the  natural  commu- 
ty  resulted  in  a  rapid  decrease  in  the  numbers  of 
le  introduced  donors  and  recipients  and  a  de- 
■ease  in  the  number  of  transductants  recovered. 
hese  results  demonstrate  the  potential  for  natural- 
occurring  transduction  in  aquatic  environments 
id  indicate  that  donor  load  may  be  an  important 
irameter  in  assessing  this  potential.  (Author's  ab- 
ract) 
'87-09390 


ISTRIBUTION  OF  PROTOZOA  IN  SUBSUR- 
\CE  SEDIMENTS  OF  A  PRISTINE  GROUND- 
ATER  STUDY  SITE  IN  OKLAHOMA, 

ept.  of  Microbiology,  Cornell  Univ.,  Ithaca,  NY 

1853. 

L.  Sinclair,  and  W.  C.  Ghiorse. 

pplied      and       Environmental       Microbiology 

EMIDF,  Vol.  53,  No.  5,  p  1157-1163,  May  1987. 

fig,  2  tab,  30  ref.  EPA  Cooperative  agreement 

R811148. 

escriptors:  'Sediments,  'Groundwater,  'Proto- 
>a,  'Species  composition,  'Population  dynamics, 
lay,  Amoebae,  Oklahoma. 

xument  core  samples  were  obtained  at  a  ground- 
ater  study  site  in  Oklahoma  in  January  and  June 
5.  Most-probable-number  estimates  snowed  that 
otozoan  numbers  declined  steeply  with  depth  in 
bsoil.  Flagellates  and  amoebae  dominated  the 
otozoan  population,  which  declined  to  a  most 
obable  number  of  28/g  (dry  wt)  in  a  clay  loam 
yer  at  the  bottom  of  the  unsaturated  zone.  Sam- 
es  from  a  texturally  variable  interface  zone  be- 
'een  3  and  4  m  down  also  were  variable  in  their 
mtent  of  protozoa.  Four  contiguous  clay  loam 
mples  in  a  single  core  from  this  zone  contained 
uiable  numbers  of  amoebae  ranging  from  0.2  to 
vg  (dry  wt).  However,  sandy  clay  loam  layer  at 
e  bottom  of  the  core  contained  a  mixture  of 
igellates  and  amoebae  with  a  combined  popula- 
>n  density  of  67/g  (dry  wt).  A  slow-growing 
ose  amoeba  was  isolated  from  interface  zone 
mples  and  was  tentatively  classified  in  a  new 
truly  in  the  order  Aconchulinida.  Protozoa  were 
)t  detected  in  the  saturated  zone  except  in  a  very 
irmeable  gravelly,  loamy  sand  layer  at  a  depth  of 
"proximately  7.5  m.  Low  numbers  (4  to  6/g  (dry 
))  of  surface-type  flagellates  and  amoebae,  as 
ell  as  the  filose  amoeba  seen  in  the  interface  zone, 


were  observed  in  this  layer.  Acid-treated  and  un- 
treated samples  contained  equivalent  numbers  of 
protozoa,  showing  that  the  majority  of  protozoa  in 
the  layer  at  7.5  m  and  the  interface  zone  samples 
were  encysted.  Increased  numbers  of  bacteria  also 
were  found  in  the  layer  at  7.5  m,  indicating  that  it 
was  biologically  more  active  than  other  saturated- 
zone  layers.  Cyanobacteria  grew  in  illuminated 
samples  from  this  layer,  suggesting  that  it  may  be 
connected  hydrologically  to  a  nearby  river.  (Au- 
thor's abstract) 
W87-09395 


INFLUENCE  OF  SUBSTRATE  STABILITY  ON 
THE  COMPOSITION  OF  STREAM  BENTHOS: 
AN  EXPERIMENTAL  STUDY, 

Dept.  of  Ecology,  Univ.  of  Lund,  Ecology  Build- 
ing, S-223  62  Lund,  Sweden. 
B.  Malmqvist,  and  C.  Otto. 

Oikos  OIKSAA,  Vol.  48,  No.  1,  p  33-38,  January 
1987.  3  fig,  6  tab,  31  ref. 

Descriptors:  'Substrate  stability,  'Species  compo- 
sition, 'Streams,  'Invertebrates,  Insects,  Benthos, 
Density,  Artificial  substrates,  Sweden. 

Artificial  stones  having  identical  surface  area  and 
complexity,  but  different  specific  densities,  were 
placed  in  four  Swedish  stream  riffles.  The  rate  of 
movement  of  stones  was  assumed  to  be  related  to 
their  density.  Invertebrate  colonization  showed  in- 
dications in  agreement  with  the  intermediate  dis- 
turbance hypothesis  although  these  were  weak  and 
not  conclusive.  More  significant  positive  (22  and 
38%)  and  negative  (16  and  11%)  correlations 
among  pairs  of  the  most  common  species  were 
found  in  two  of  the  streams  than  would  have  been 
expected  by  chance  alone  (2.5%)  suggesting  biotic 
interactions.  In  general,  blackfly  number  positively 
correlated  to  species  richness,  and  this  correlation 
was  probably  related  to  the  structuring  effect  of 
the  cocoons  of  Prosimulium  hirtipes  which  resem- 
ble moss.  While  some  species  (e.g.,  Eusimulium 
cryophilum  and  Polypediulim  laetum)  dominated 
the  lightest  artificial  stones,  others  showed  higher 
incidences  on  stones  of  intermediate  (e.g.,  Agape- 
tus  ochripes,  Hydropsyche  siltalai  and  Polycentro- 
pus  flavomaculatus)  or  high  densities  (e.g.  Gam- 
marus  pulex  and  Rheotanytarsus  spp.).  These  pat- 
terns may  be  interpreted  as  interspecific  differences 
in  colonization  abilities  or  strategies.  (Author's  ab- 
stract) 
W87-09403 


ENHANCEMENT  OF  INORGANIC  NITROGEN 
AND  PHOSPHATE  RELEASE  FROM  LAKE 
SEDIMENT  BY  TUBIFICID  WORMS  AND 
CHIRONOMID  LARVAE, 

Faculty  of  Education,  Niigata  Univ.,  Ikarashi  2- 

8050,  Niigata,  Japan,  950-21.  M.  Sakamoto,  Water 

Res.    Inst.,   Nagoya   Univ.,   Chikusa-ku,    Nagoya, 

Japan,  464. 

H.  Fukuhara,  and  M.  Sakamoto. 

Oikos  OIKSAA,  Vol.  48,  No.  3,  p  312-320,  March 

1987.  6  fig,  5  tab,  40  ref.  Ministry  of  Education, 

Science  and  Culture,  Japan.  Grant-in-Aid  503040. 

Descriptors:  'Lake  sediments,  'Chironomid 
larvae,  'Nitrogen,  'Phosphorus,  'Turbificids,  Am- 
monium, Nutrients,  Lakes,  Phosphates,  Bioturba- 
tion. 

The  effects  of  chironomid  larvae  and  tubificid 
worms  on  the  release  of  inorganic  nitrogen  and 
phosphorus  from  a  eutrophic  freshwater  lake  sedi- 
ment were  evaluated  experimentally  using  mud- 
water  microcosms.  The  larvae  of  Chironomus  plu- 
mosus  L.  and  Limnodrilus  spp.  caused  an  enhance- 
ment of  inorganic  nitrogen  release  (mainly  ammo- 
nium nitrogen)  from  lake  sediment.  Increasing  den- 
sities of  tubificids  markedly  influenced  release 
rates.  Apparent  diffusion  coefficients  of  ammonium 
at  the  mud-water  interface  in  microcosms  with 
Limnodrilus  spp.  increased  from  .000035  to  .00024 
sq  cm/s  over  a  range  of  5  densities  from  0  to  72500 
worms/sq  m,  while  that  for  microcosms  with  C. 
plumosus  increased  from  .000026  to  .00048  sq  cm/s 
over  a  range  of  5  densities  from  0  to  6800  larvae/sq 
m.  Chironomids  and  tubificids  also  had  an  acceler- 
ating effect  on  phosphate  release.  Phosphate  re- 
lease rates  became  greater  with  an  increasing  den- 
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sity  of  organisms.  Chironomids  induced  some  en- 
hancement of  the  release  rate  at  low  densities  but 
caused  a  suppression  at  high  densities.  The  excre- 
tion: release  ratios  indicated  the  importance  of 
bioturbation  for  ammonium  release  and  the  impor- 
tance of  excretion  for  phosphate  release.  (Author's 
abstract) 
W87-09404 


EFFECTS  OF  POLLUTION  BY  ORGANIC 
SUGAR  MILL  EFFLUENT  ON  THE  MACRO- 
INVERTEBRATES  OF  A  STREAM  IN  TROPI- 
CAL QUEENSLAND,  AUSTRALIA, 

Dept.  of  Zoology,  James  Cook  Univ.  of  North 
Queensland,  Queensland  481 1,  Australia. 
For  primary  bibliographic  entry  see  Field  5C. 
W  87-09421 


LIMNOLOGICAL  INVESTIGATIONS:  LAKE 
KOOCANUSA,  MONTANA;  PART  3:  BASIC 
DATA,  POST-IMPOUNDMENT,  1972-1978, 

Corps  of  Engineers,  Seattle,  WA.  Seattle  District. 
P.  C.  Storm,  T.  J.  H.  Bonde,  R.  M.  Bush,  and  J.  W. 
Helms. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA- 124454, 
A99  in  paper  copy,  A01  in  microfiche.  Special 
Report  82-83,  November  1982.  597  p,  15  fig,  159 
tab,  8  ref. 

Descriptors:  'Reservoirs,  'Water  quality  manage- 
ment, 'Limnology,  'Montana,  Water  quality,  Lake 
morphology,  Bacterial  analysis,  Chemical  analysis, 
Water  analysis,  Chemical  composition,  Nutrients, 
Lake  Koocanusa. 

Water  quality  limnological  data  compiled  from 
1972  through  1978  are  presented.  The  study  of 
Lake  Koocanusa,  Montana,  the  reservoir  formed 
by  impoundment  of  the  Kootenai  River,  was  un- 
dertaken in  1972  as  a  continuation  of  preimpound- 
ment  studies  underway  since  1967.  Data  were  col- 
lected primarily  by  the  Corps  of  Engineers,  how- 
ever, additional  information  was  provided  by  the 
British  Columbia  Ministry  of  the  Environment, 
Waste  Management  Branch,  and  the  Water  Survey 
of  Canada.  The  data  on  such  parameters  as  temper- 
ature, dissolved  oxygen,  nutrient  loading,  dis- 
charge rates,  bacteria  levels,  trace  metals,  turbidi- 
ty, gas  saturation  levels,  and  major  cations  and 
anions  are  presented  in  tabular  form.  (Halterman- 
PTT) 
W87-09463 


VULNERABILITY  OF  SELECTED  LAKES  AND 
STREAMS  IN  THE  MIDDLE  ATLANTIC 
REGION  TO  ACIDIFICATION:  A  REGIONAL 
SURVEY, 

Pennsylvania  Cooperative  Fish  and  Wildlife  Re- 
search Unit,  University  Park. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-09476 


EFFECTS  OF  STORAGE  REALLOCATION  ON 
THERMAL  CHARACTERISTICS  OF 

COWANESQUE  LAKE,  PENNSYLVANIA:  NU- 
MERICAL MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment   Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
J.  P.  Holland. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA1 18007, 
A06  in  paper  copy,  A01  in  microfiche.  Technical 
Report  HL-82-9,  April  1982.  Final  Report.  116  p,  2 
fig,  5  tab,  5  plates,  6  ref,  2  append. 

Descriptors:  'Lakes,  'Numerical  analysis,  'Mathe- 
matical models,  'Thermal  stratification,  'Water 
supply,  'Temperature  control,  'Water  tempera- 
ture, 'Project  planning,  Models,  Model  studies, 
Water  storage,  Selective  withdrawal. 

Growing  consumptive  use  of  water  in  the  Susque- 
hanna River  Basin  has  prompted  U.S.  Army  Engi- 
neer District,  Baltimore,  to  examine  the  feasibility 
of  reallocating  a  portion  of  flood-control  storage  of 
Cowanesque  Lake  to  water  supply  storage.  This 
reallocation  would  result  in  increases  to  normal 
pool  elevation  which  may  alter  the  thermal  struc- 
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ture  of  the  lake  and  render  the  present  selective 
withdrawal  system  inadequate  for  release  tempera- 
ture maintenance.  A  one-dimensional  numerical 
model  was  used  to  evaluate  the  ability  of  the 
present  selective  withdrawal  system  to  meet  re- 
lease temperature  objectives  for  three  proposed 
increased  pool  elevations  for  four  study  years. 
Subsequently,  the  one-dimensional  numerical 
model  was  coupled  with  numerical  optimization 
routine  to  provide  estimates  for  the  location  of 
additional  selective  withdrawal  intakes  required  to 
meet  specified  release  temperature  objectives  for 
the  higher  normal  pools.  It  was  determined  that 
four  additional  selective  withdrawal  intakes  would 
be  required  to  provide  the  flexibility  necessary  to 
maintain  downstream  temperature  objectives.  Fur- 
thermore, the  additional  ports,  (6  ft  wide  by  7  ft 
high)  should  be  larger  than  the  existing  ports  (5  ft 
by  5  ft)  to  ensure  that  the  intakes  can  pass  flow  at  a 
rate  equal  to  the  capacity  of  the  wet  wells.  (Au- 
thor's abstract) 
W87-09485 


21.  Water  In  Plants 


INTERCEPTION  LOSSES  OF  RAINFALL 
FROM  CASHEW  TREES, 

Centre   for   Water   Resources   Development   and 

Management,  Calicut  (India).  Water  Management 

(Ag)  Division. 

A.  S.  Rao. 

Journal  of  Hydrology  JHYDA7,  Vol.  90,  No.  3/4, 

p  293-301,  April  1987.  2  fig,  2  tab,  13  ref. 

Descriptors:  *Rainfall-runoff  relationships,  ♦Rain- 
fall interception,  "Cashew  trees,  *Canopy,  'Tropi- 
cal  regions,  "Interception,  *Throughfall,  India, 
Storms,  Rainfall,  Model  studies,  Prediction. 

Rainfall  interception  losses  from  Cashew  trees 
were  quantified,  based  on  the  records  of  105  select- 
ed storms  within  the  range  <  or  =  25.0  mm, 
occurring  in  a  humid  tropical  region  at  Kottampar- 
amba,  India.  The  storage  capacity  of  the  Cashew 
trees  was  worked  out  as  0.8  mm  and  the  through- 
fall  coefficient  as  0.391.  The  trees  under  observa- 
tions were  15-20  years  of  age  with  a  leaf  area  index 
of  1.0-1.25.  About  31%  of  the  storm  rainfall  for 
storms  <  or  =  25.0  mm  was  intercepted  by  the 
Cashew  trees  and  lost  to  the  atmosphere.  The 
measured  interception  losses  from  trees  were  com- 
pared with  the  estimated  interception  losses  using 
the  analytical  model  of  Gash  (1979).  The  predicted 
interception  losses  from  the  Cashew  trees  were 
within  +  or  -  10%  for  storms  with  total  rainfall  < 
or  =  10.0  mm  and  within  +  or  -  22%  for  storms 
with  a  rainfall  of  10.1-25.0  mm.  (Author's  abstract) 
W87-08621 


INFLUENCE  OF  SOIL  WATER  CONTENT  ON 
THE  SUPPLY  OF  PHOSPHATE  TO  PLANTS, 

Department  of  Scientific  and  Industrial  Research, 
Palmerston  (New  Zealand).  Grasslands  Div. 
M.  C.  H.  Mouat,  and  P.  Nes. 

Australian  Journal  of  Soil  Research  ASORAB, 
Vol.  24,  No.   3,  p  435-440,   1986.   3  fig,   17  ref. 

Descriptors:  'Nutrients,  'Soil  water,  *Plant  water 
use,  'Phosphates,  Adsorption,  Fertilizers,  Bioaccu- 
mulation,  Irrigation. 

Ryegrass  (Lolium  perenne  L.)  was  grown  in  a  pot 
trial  in  soil  of  high  phosphate  adsorption  capacity 
at  10  levels  of  P-supply  and  at  two  water  regimes, 
one  regularly  adjusted  to  the  water-holding  capac- 
ity of  the  pots  corresponding  to  a  water  potential 
of  -2  to  -3  kPa,  and  the  other  at  20%  less  water 
volume  corresponding  to  -20  kPa.  P  uptake  was 
lower  in  the  lower  water  treatment  at  all  P-supply 
levels,  even  when  the  P-supply  was  severely  limit- 
ing P  uptake.  This  reduction  in  P  uptake  at  all  P 
levels  was  equivalent  to  the  reduction  in  water 
volume  between  the  two  water  treatments,  and  is 
apparently  a  result  of  a  lower  supply  of  solution 
phosphate  in  the  lower  water  treatment  in  the 
highly  buffered  soil.  (Author's  abstract) 
W87-08705 


INFLUENCE  Ol    SULFUR   GAS   ON   WATER 
LOSS  RATE 


I.  A.  Smirov. 

Soviet  Journal  of  Ecology  SJECAH,  Vol.  17,  No. 
3,  p  128-132,  January  1987.  4  tab,  13  ref.  Translated 
from  Ekologiya,  No.  3,  p  19-23,  May-June  1986. 

Descriptors:  'Air  pollution  effects,  'Sulfur  gas, 
'Plant  water  use,  'Transpiration  rate,  Trees, 
Shrubs,  USSR,  Desert,  Arid  lands,  Gases. 

The  influence  of  sulfur  gas  on  the  summer  and 
winter  transpiration  rates  of  four  species  of  tree 
and  shrub  was  studied  under  typical  Central  Ka- 
zakhstan desert  conditions.  The  changes  in  this 
indicator  in  the  gas-contaminated  atmosphere  were 
established,  as  were  the  plant  characteristics  which 
help  them  to  adapt  to  this  unfavorable  factor. 
(Author's  abstract) 
W87-08707 


VEGETATION  OF  THE  LOW-SHRUB  BOGS 
OF  NORTHERN  NEW  JERSEY  AND  ADJA- 
CENT NEW  YORK:  ECOSYSTEMS  AT  THEIR 
SOUTHERN  LIMIT, 

Bergen  Community  Coll.,  Paramus,  NJ.  Div.  of 

Natural  Sciences  and  Mathematics. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-08715 


WATER  PRODUCTION  FUNCTIONS  FOR 
WHEAT  UNDER  DIFFERENT  ENVIRONMEN- 
TAL CONDITIONS, 

J.  N.  Agricultural  Univ.,  Madhya  Pradesh  (India). 

Coll.  of  Agriculture. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-08748 


WATER  USE  OF  EUCALYPTS  -  A  REVIEW 
WITH  SPECIAL  REFERENCE  TO  SOUTH 
INDIA, 

Institute  of  Hydrology,  Walhngford  (England). 
For   primary   bibliographic   entry   see   Field   6G. 
W87-08749 


EFFECTS  OF  WATER  STRESS  ON  FLOWER- 
ING AND  FRUIT  SET  IN  PROCESSING-TO- 
MATOES, 

Lake  Chad  Research  Inst.,  Maiduguri  (Nigeria). 
B.  B.  Wudiri,  and  D.  W.  Henderson. 
Scientia  Horticulturae  SHRTAH,  Vol.  27,  No.  3/ 
4,  p  189-198,  December  1985.  4  fig,  4  tab,  14  ref. 

Descriptors:  'Water  stress,  'Tomatoes,  'Food 
crops,  'Plant  water  use,  Evapotranspiration,  Re- 
production, Fruit,  Leaves,  Drought,  Field  tests. 

Experiments  were  conducted  in  a  greenhouse  and 
in  the  field  to  study  the  effects  of  water  stress, 
imposed  during  the  reproductive  stage,  on  flower- 
ing and  fruit  set  in  two  processing-tomatoe  culti- 
vars  (Lycopersicon  lycopersicon  (L.)  Karst,  ex. 
Farw.).  'Saladette'  is  a  determinate  cultivar  of 
compact  non-branching  growth  habit,  well  adapt- 
ed to  high  temperatures  and  dry  conditions,  while 
'VF145B-7879'  is  a  semi-determinate  cultivar  with 
a  branching  habit.  The  treatments  consisted  of 
applying  100,  75,  50  or  25%  of  control  evapotran- 
spiration (ET)  in  a  completely  randomized  way 
with  12  replications.  The  effects  of  water  stress  on 
the  reproductive  processes  were  more  pronounced 
in  'VF145B-7879'  than  in  'Saladette'.  For  example, 
severe  water  stress  (25%  ET)  reduced  fruit  set  by 
more  than  90%  in  'VF145B-7879'  compared  to  a 
reduction  of  40%  in  'Saladette',  which  was  found 
to  perform  better  under  the  same  degree  of  water 
stress  because  of  its  ability  to  roll  its  leaves  under 
high  evaporative  demand,  thereby  maintaining 
high  leaf  water  status  -  a  sort  of  drought  avoid- 
ance. (Author's  abstract) 
W87-08770 


FIELD  WATER  RELATIONS  OF  A  COMPASS 
PLANT,  LACTUCA  SERRIOLA  L., 

Bayreuth  Univ.  (Germany,  F.R.).  Lehrstuhl  Pflan- 

zenokologie. 

K.  S.  Werk,  and  J.  Ehleringer. 

Plant,  Cell  and  Environment  PLCEDV,  Vol.  9, 

No.  8,  p  681-683,  November  1986.  3  fig,   15  ref. 


Descriptors:  'Compass  plant,  'Plant  water  use, 
'Lactuca,  'Leaves,  'Water  potentials,  'Transpira- 
tion, Solar  radiation,  Temporal  variation. 

Field  water  relations  of  Lactuca  serriola  serriola 
and  L.  serriola  integrifoha  were  examined.  Leaf 
conductance  to  water  vapor  was  high  early  in  the 
morning  and  declined  rapidly  during  the  midday 
hours.  Leaf  water  potentials  decreased  to  their 
minima  early  in  the  morning  and  remained  low  all 
day.  Afternoon  recovery  of  leaf  conductance  oc- 
curred occasionally.  Leaf  conductance  was  shown 
to  have  a  linear  response  to  vapor  concentration 
difference.  No  differences  were  seen  between  L. 
serriola  serriola  and  L.  serriola  integrifolia.  The 
pattern  of  diurnal  gas-exchange  activity  appeared 
to  be  complemented  by  the  pattern  of  intercepted 
solar  irradiance  which  results  from  the  compass 
plant  leaf  orientation  observed  L.  serriola.  (Au- 
thor's abstract) 
W87-08772 


MODEL  FOR  PREDICTING  THE  INFLUENCE 
OF  MOISTURE  STRESS  ON  CROP  LOSSES 
CAUSED  BY  OZONE, 

Portland  Univ.,  Oregon.   Dept.  of  Physical  and 

Life  Sciences. 

D.  A.  King. 

Ecological  Modelling  ECMODT,  Vol.  35,  No.  1/ 

2,  p  29-44,  February   1987.  4  fig,  3  tab,  32  ref. 

Descriptors:  'Air  pollution  effects,  'Transpiration, 
•Moisture  stress,  'Crop  yield,  'Ozone,  'Model 
studies,  Moisture  availability,  Moisture  deficiency, 
Drought,  Stress,  Mathematical  models,  Mathemati- 
cal equations,  Mathematical  studies,  Dry  matter, 
Seasonal  variation,  Weather,  Soybeans,  Corn  belt 

Estimates  of  crop  losses  caused  by  ambient  ozont 
are  usually  based  on  results  from  fumigation  ex 
periments  performed  on  adequately  watered  crops 
However,  drought  frequently  affects  crop  growth 
and  moisture  stress  was  found  to  retard  the  appear 
ance  of  ozone  injury.  To  evaluate  the  effect  o 
drought,  a  model  was  constructed  that  compute 
the  influence  of  moisture  stress  on  yield  lossei 
caused  by  ozone.  The  model  calculates  dry  mattei 
yield  as  the  product  of  seasonal  transpiration  an< 
transpiration  efficiency  (yield/transpiration)  an< 
incorporates  current  knowledge  of  the  interactioi 
between  moisture  stress  and  ozone.  By  simulatinj 
the  progression  of  ozone  effects  and  water  usi 
throughout  the  season,  the  model  predicts  relativ 
yield  for  any  given  pattern  of  weather  and  ozow 
exposure.  The  model  was  calibrated  and  run  fo 
soybean  (Glycine  max  (L.)  Merr.)  using  soil  char 
acteristics,  weather,  and  ozone  inputs  from  th 
Corn  Belt  states  (Illinois,  Indiana,  Iowa,  Missour 
and  Ohio).  Reductions  in  the  losses  caused  b 
ozone  were  predicted  compared  to  those  expecte 
for  adequately  watered  soybean.  The  results  als< 
indicate  that  declines  in  transpiration  associate 
with  ozone  damage  may  influence  the  ozone 
water  stress  interaction.  (Author's  abstract) 
W87-08783 


QUALITATIVE    MODEL    OF    EUTROPHItt 
TION  IN  MACROPHYTE  LAKES, 

Academy  of  Sciences,  Moscow  (USSR).  Lab.  c 

Mathematical  Ecology. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-08785 


ECOLOGICAL  MODELLING  OF  A  HIG1 
MOUNTAIN  RESERVOIR  IN  RELATION  V 
PARTICULATE  ORGANIC  MATTER  LOAI 
ING,  , 

Savoie  Univ.,  Chambery  (France).  Lab.  de  BioK 

gie. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-08786 

USE  OF  CANOPY  TEMPERATURES  TO  IDEr 
TIFY  WATER  CONSERVATION  IN  COTTO 
GERM  PLASM, 

Agricultural    Research    Service,    Lubbock,     1- 
Plant  and  Water  Conservation  Research  Unit. 
For  primary  bibliographic  entry  see  Field  3F. 

W87-08788 
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IMPACT  OF  SIMULATED  ACIDIC  PRECIPI- 
rATlON  ON  QUANTITY  AND  QUALITY  OF  A 
FIELD  GROWN  POTATO  CROP, 

PennsyKania  State  Univ.,  University  Park.  Dept. 

:>f  Plant  Pathology. 

For  primary  bibliographic  entry  see  Field  5C. 

(V87-08789 


:atchment  effects  on  THE  HORIZON- 

rAL  DISTRIBUTION  OF  PHYTOPLANKTON 
N  FIVE  OF  SCOTLAND'S  LARGEST  FRESH- 
WATER LOCHS, 

Institute  of  Terrestrial  Ecology,  Edinburgh  (Scot- 
and). 

-or  primary  bibliographic  entry  see  Field  2H. 
V87-08790 


rEMPERATURE  MODELLING  OF  WET  AND 
)RY  DESERT  SOILS, 

ralifornia  Univ.,  Los  Angeles.  Dept.  of  Biology. 
;or  primary  bibliographic  entry  see  Field  2G. 
V87-08791 


TFECTS  OF  FLOODING,  TILTING  OF 
iTEMS.  AND  ETHREL  APPLICATION  ON 
JROVVTH,  STEM  ANATOMY  AND  ETHYL- 
ENE PRODUCTION  OF  PINUS  DENSIFLORA 
IEEDLINGS, 

Visoonsin-Madison  Univ.  Dept.  of  Forestry. 
:.  Yamamoto,  and  T.  T.  Kozlowski. 
oumal  of  Experimental  Botany,  Vol.  38,  No.  187, 
i  293-310.   February   1987.   7  fig,  6  tab,   54  ref. 

>escriptors:  *Ethrel,  *Plant  gTOwth,  *Plant  physi- 
ilogy,  'Flooding,  'Growth  rates,  Seedlings,  Plant 
issues. 

Hooding  of  soil,  tilting  of  seedlings,  application  of 
threl  to  stems,  and  combinations  of  these  treat- 
jents,  variously  altered  the  rate  of  growth  and 
tern  anatomy  of  2-year-old  Pinus  densiflora  seed- 
ngs.  Either  flooding  or  tilting  increased  stem  di- 
meter growth  and  induced  formation  of  abnormal 
ylem.  Whereas  flooding  decreased  the  rate  of  dry 
weight  increment  of  roots  and  needles  and  in- 
reased  growth  of  bark  tissues,  tilting  of  stems  did 
ot  However,  tilting  decreased  the  rate  of  height 
rowth,  stimulated  tracheid  production,  and  in- 
uced  formation  of  well-developed  compression 
/ood  with  rounded,  thick-walled  tracheids,  with  a 
igh  lignin  content  but  without  an  S3  layer  in  the 
racheid  wall.  Ethylene  appeared  to  have  an  im- 
ortant  regulatory  role  in  stimulating  growth  of 
ark  tissues  as  shown  by  thicker  bark  in  flooded 
sedlings  or  those  treated  with  ethrel.  Ethylene 
ppeared  to  have  a  less  important  role  in  regulating 
Drmation  of  compression  wood.  Flooding  in- 
reased  the  ethylene  contents  of  stems  and  induced 
irmation  of  rounded,  thick-walled  tracheids. 
lowever,  these  tracheids  lacked  such  features  of 
eli-developed  compression  wood  tracheids  as  a 
nek  S2  layer,  high  lignin  content,  and  absence  of 
n  S3  layer.  Furthermore,  application  of  ethrel  to 
ertical  stems  greatly  increased  their  ethylene  con- 
:nts  but  did  not  induce  formation  of  well-devel- 
ped  compression  wood.  Furthermore,  ethrel  ap- 
lication  blocked  development  of  certain  charac- 
rristics  of  compression  wood  when  applied  to 
lted  seedlings.  For  example,  an  S3  wall  layer  was 
tsent  m  tracheids  of  tilted  seedlings  but  was 
resent  in  tracheids  of  tilted,  ethrel-treated  seed- 
ngs.  Also  lignification  of  tracheids  was  increased 
n  the  under  side  of  tilted  stems,  but  reduced  in 
lted,  ethrel-treated  seedlings,  further  de-empha- 
2«ng  a  direct  role  of  ethylene  in  the  formation  of 
otnpression  wood.  Ethrel  treatment  induced  for- 
mation of  longitudinal  resin  ducts  in  the  xylem 
'hereas  flooding  or  tilting  of  stems  did  not.  (Au- 
wr's  abstract) 
W-08797 


'ITROGENASE  ACTIVITY,  PHOTOSYNTHE- 
IS  AND  NODULE  WATER  POTENTIAL  IN 
OYABEAN  PLANTS  EXPERIENCING  WATER 
•EPRIVATION, 

inimal  and  Grassland  Research  Inst.,  Hurley 
England).  * 

L  Durand,  J.  E.  Sheehy,  and  F.  R.  Minchin. 
ournal  of  Experimental  Botany,  Vol.  38,  No.  187, 


p  311-321.   February    1987.   9  fig,   2  tab,   26  ref. 

Descriptors:  'Water  deficit,  'Water  stress, 
'Drought,  'Soybeans,  'Plant  physiology,  En- 
zymes, Water  potentials,  Plant  water  potential, 
Stress,  Photosynthesis,  Nitrogen  fixation,  Psychro- 
meters. 

The  effects  of  water  deprivation  on  the  activity  of 
nodules  of  soyabean  (Glycine  max)  were  investi- 
gated in  controlled  environments.  The  water  po- 
tential of  detached  nodules  was  measured  using  a 
Wescor  psychrometer  and  a  specially  designed  ten 
chamber  psychrometer;  each  chamber  was  capable 
of  holding  up  to  six  nodules  which  allowed  for 
simultaneous  measurements  of  between  ten  and  60 
nodules.  Nitrogenase  activity  (acetylene  reduction) 
and  respiration  of  intact,  undisturbed  nodulated 
roots  was  measured  in  a  flow-through  gas  system. 
The  equilibrium  pattern  of  single  nodules  in  a 
Wescor  chamber  showed  a  distinct  biphasic  pat- 
tern. Differences  between  the  psuedo-  and  the  true 
equilibrium  values  of  water  potential  suggest  that 
water  potential  gradients  close  to  0.1  MPa  exist 
within  the  nodule  tissue.  Such  gradients  probably 
reflect  histological  discontinuities.  When  detached 
nodules  dried,  decreases  in  water  potential  and 
diameter  were  accompanied  by  increases  in  the 
resistance  of  water  vapor  loss  through  diffusion. 
These  changes  provide  evidence  for  anatomical 
modifications  which  might  provide  some  regula- 
tion of  water  loss.  During  a  7-day  period  of  water 
deprivation  there  was  a  close  relationship  between 
decreases  in  leaf  and  nodule  water  potential.  Nitro- 
genase activity  showed  a  70%  decrease  during  the 
first  4  days,  while  photosynthesis  only  declined  by 
5%.  It  is  suggested  that  water  stress  exerts  an 
influence  on  nitrogenase  activity  which  is  inde- 
pendent of  the  rate  of  photosynthesis;  it  acts  direct- 
ly on  nodule  activity  through  increases  in  the 
resistance  to  oxygen  diffusion  to  the  bacteroids. 
The  data  suggest  that  the  linear  relationship  be- 
tween oxygen  diffusion  resistance  and  water  poten- 
tial is  more  important  than  any  reductions  in  pho- 
tosynthate  supply.  (Author's  abstract) 
W87-08798 


ESTABLISHING  SMOOTH  CORDGRASS  IN 
TIDAL  WETLANDS, 

Delaware  Dept.  of  Transportation,  Dover. 

S.  J.  Lesley. 

Public  Works  PUWOAH,  Vol.  118,  No.  3,  p  61-62, 

March  1987.  3  ref. 

Descriptors:  'Smooth  Cordgrass,  'Grasses,  'Wet- 
lands, 'Planting  management,  'Tide  lands,  St. 
Jones  River,  Delaware,  Flood  plains,  Seeds,  Seed- 
lings, Herbicides,  Economic  aspects,  Costs. 

The  possible  establishment  of  Smooth  Cordgrass,  a 
perennial,  rhizomatous  plant  typically  encountered 
in  the  tidal  floodplain  of  the  St.  Jones  River  in 
Delaware,  by  direct  seeding,  transplanting,  and 
planting  was  evaluated  for  use  after  excavation  of 
an  old  causeway  in  the  site's  restoration  to  wet- 
lands. Ground  preparation,  planting  criteria,  and 
the  seedling  raising  program  were  described.  The 
herbicide,  Glyphosate,  was  applied  to  control 
Common  Reed  to  keep  it  from  encroaching  on  the 
excavation  site.  Cost  of  seeding  the  area  was  de- 
tailed. It  was  found  that  Smooth  Cordgrass  can  be 
established  successfully  by  direct  seeding  or  by 
planting  of  nursery-grown  seedlings.  Given  the 
proper  elevation  and  drainage  conditions,  contin- 
ued research  into  the  rate  of  volunteer  Smooth 
Cordgrass  seedling  establishment  is  suggested  to 
determine  if  a  satisfactory  stand  can  be  achieved, 
given  the  presence  of  less  desirable,  but  highly 
invasive  forms  of  vegetation.  (Wood-PTT) 
W87-08806 


ESTIMATION  OF  CANOPY  RESERVOIR  CA- 
PACITY AND  OXYGEN-18  FRACTIONATION 
IN  THROUGHFALL  IN  A  PINE  FOREST, 

Uppsala  Univ.  (Sweden).  Div.  of  Hydrology. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-08814 


SPATIAL    VARIABILITY    OF    SOIL    WATER 
AND  EVAPOTRANSPIRATION, 


Water  In  Plants — Group  21 

Royal  Veterinary  and  Agricultural  Univ.,  Copen- 
hagen (Denmark).  Dept.  of  Soil  and  Water  and 
Plant  Nutrition. 

For  primary  bibliographic  entry  see  Field  2G. 
W87-08815 


REGULATION  OF  SUBMERGED  AQUATIC 
PLANT  DISTRIBUTION  IN  A  UNIFORM 
AREA  OF  A  WEEDBED, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-08836 


LEAF  THICKNESS  AND  WATER  DEFICIT  IN 
PLANTS:  A  TOOL  FOR  FIELD  STUDIES, 

Dept.  of  Applied  Biology,  Cambridge  (England). 
For  primary   bibliographic   entry   see   Field   2D. 

W87-08847 


PHYSIOLOGICAL  RESPONSES  TO 

DROUGHT  OF  LOLIUM  PERENNE  L.:  MEAS- 
UREMENT OF,  AND  GENETIC  VARIATION 
IN,  WATER  POTENTIAL,  SOLUTE  POTEN- 
TIAL, ELASTICITY  AND  CELL  HYDRATION, 
Crop  Genetics  Group,  Aberystwyth  (Wales). 
Welsh  Plant  Breeding  Station. 
For  primary  bibliographic  entry  see  Field  2D. 
W87-08848 


SPRING  WHEAT  GROWTH  AT  HIGH  AND 
LOW  SOIL  WATER  WITH  CONSTRICTED 
UPPER  ROOTS, 

South   Dakota  State  Univ.,   Brookings.   Dept.  of 

Plant  Science. 

For   primary   bibliographic   entry   see   Field   2D. 

W87-08893 


ALGAL  PHAGOTROPHY:  REGULATING  FAC- 
TORS AND  IMPORTANCE  RELATIVE  TO 
PHOTOSYNTHESIS  IN  DINOBRYON  (CHRY- 
SOPHYCEAE), 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-08929 


ECOLOGY  OF  A  CRYPTOMONAS  PHASEO- 
LUS  POPULATION  FORMING  A  METALIM- 
NETIC  BLOOM  IN  LAKE  CISO,  SPAIN: 
ANNUAL  DISTRIBUTION  AND  LOSS  FAC- 
TORS, 

Autonomous  Univ.  of  Barcelona  (Spain).  Dept.  of 
Microbiology. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-08930 


SYNTHESIS  OF  A  SIMPLIFIED  WATER  USE 
SIMULATION  MODEL  FOR  PREDICTING 
WHEAT  YIELDS, 

Punjab    Agricultural     Univ.,     Ludhiana    (India). 

Dept.  of  Soils. 

V.  K.  Arora,  S.  S.  Prihar,  and  P.  R.  Gajri. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  5,  p  903-910,  May  1987.  9  fig,  4  tab,  35  ref. 

Descriptors:  'Water  conservation,  'Plant  water 
use,  'Simulation,  'Model  studies,  'Wheat,  Evapo- 
ration, Drainage,  Leaves,  Roots,  Crop  yield,  Soil 
water,  Prediction,  Water  stress. 

A  simplified  water  use  simulation  model  has  been 
developed  that  predicts  components  of  field  water 
balance  for  wheat  using  information  on  atmospher- 
ic evaporative  demand,  extractable  water  and 
draining  characteristics  of  soil  profile,  leaf  area 
development,  root  growth  characteristics,  and  soil 
wetting  events.  The  model  accounts  for  soil  water 
flow  with  redistributing  water  below  field  capacity 
and  estimates  layerwise  water  use.  Predicted  eva- 
potranspiration  and  soil  water  content  in  different 
soil  layers  matched  well  with  the  measured  values 
for  a  wide  range  of  water  management  situations 
and  the  root-mean-square  error  varied  between  10 
and  15%.  Transpiration-yield  relations,  estimated 
through  a  multiplicative  approach,   showed  that 
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booting-heading  phase  of  wheat  development  was 
most  sensitive  to  water  stress.  Validation  of  this 
model  against  independent  data  was  reasonably 
well,  thereby  suggesting  that  the  model  depend- 
ably predicts  grain  yield.  Small  data  required  for 
the  operation  of  the  model  increase  its  capability  as 
management  tool  for  efficient  on-farm  water  use. 
(Author's  abstract) 
W87-09028 


PERENNIAL  PASTURE  PRODUCTION  AFTER 
IRRIGATION  WITH  SALINE  GROUNDWAT- 
ER IN  THE  GOULBURN  VALLEY,  VICTORIA, 

Department  of  Agriculture  and  Rural  Affairs,  Vic- 
toria (Australia).  Inst,  for  Irrigation  and  Salinity 
Research. 

For  primary  bibliographic  entry  see  Field  3C. 
W87-09208 


RESPONSES  OF  LEAF  WATER  POTENTIAL 

AND    LEAF    DIFFUSIVE    RESISTANCE    TO 

ABSCISIC  ACID,  WATER  STRESS  AND  LOW 

TEMPERATURE  IN  HIBISCUS  ESCULENTUS: 

THE  EFFECT  OF  WATER  STRESS  AND  ABA 

PRE-TREATMENTS, 

University  of  the  South  Pacific,  Suva  (Fiji).  Dept. 

of  Biology. 

For   primary   bibliographic   entry   see   Field   2D. 

W87-09210 


COMPARATIVE  STUDY  ON  THE  INTRINSIC 
RATES  OF  INCREASE  OF  CYRTOBAGOUS 
SINGULARIS  AND  C.  SALVINIAE  ON  THE 
WATER  WEED  SALVINIA  MOLESTA, 

Expand  CSIRO,  Indooroopilly  (Australia).  Long 

Pocket  Labs. 

For  primary  bibliographic  entry  see  Field  4A. 

W87-09217 


HORMONAL  REGULATION  OF  PROTEIN 
SYNTHESIS  ASSOCIATED  WITH  SALT  TOL- 
ERANCE IN  PLANT  CELLS, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Horticul- 
ture. 

N.  K.  Singh,  P.  C.  LaRosa,  A.  K.  Handa,  P.  M. 
Hasegawa,  and  R.  A.  Bressan. 
National  Academy  of  Sciences  (USA)  Proceedings 
PNASAG,  Vol.  84,  No.  3,  p  739-743,  February 
1987.  8  fig,  31  ref.  DOE  Grant  DE13109. 

Descriptors:  *Plant  physiology,  *Proteins,  *Salt 
tolerance,  Tobacco,  Sodium  chloride,  Adaptation, 
Cultures,  Plant  growth  substances,  Abscisic  acid. 

Cultured  tobacco  cells  (Nicotiana  tabacum  cv. 
Wisconsin  38)  synthesize  a  predominant  26-kDa 
protein  upon  exposure  to  abscisic  acid  (ABA). 
ABA  also  accelerates  the  rate  of  adaptation  of 
unadapted  cells  to  NaCl  stress.  The  ABA-induced 
26-kDa  protein  is  immunologically  cross-reactive 
to,  and  produces  a  similar  pattern  of  peptides  after 
partial  proteolysis  as,  the  major  26-kDa  protein 
associated  with  NaCl  adaptation.  Both  have  pi 
values  of  >8.2.  The  synthesis  of  the  ABA-induced 
26-kDa  protein  is  transient  unless  the  cells  are 
simultaneously  exposed  to  NaCl  stress.  There  is  an 
association  between  increased  intracellular  accu- 
mulation of  ABA  during  cell  growth  and  com- 
mencement of  the  26-kDa  protein.  ABA  induces 
the  synthesis  of  an  immunologically  cross-reactive 
26-kDa  protein  in  cultured  cells  of  several  plant 
species.  In  tobacco  plants,  synthesis  of  the  26-kDa 
protein  could  be  detected  in  several  tissues  but  the 
highest  level  of  expression  was  seen  in  outer  stem 
tissue.  In  root  tissues,  exogenous  ABA  greatly 
stimulated  the  synthesis  of  26-kDa  protein  as  com- 
pared to  outer  stem  tissue  and  leaf.  We  suggest  that 
ABA  is  involved  in  the  normal  induction  of  the 
synthesis  of  26-kDa  protein  and  that  the  presence 
of  NaCl  is  necessary  for  the  protein  to  accumulate. 
The  protein  may  be  conserved  to  perform  a  func- 
tion related  to  NaCl  adaptation.  Furthermore,  the 
highest  level  of  synthesis  of  the  protein  occurs  in 
outer  stem  tissue  of  tobacco,  which  contains  the 
water-  and  solute-transporting  vascular  tissues. 
(Author's  abstract) 
W87-09227 


EFFECTS  OF  CD(2  +  )  AND  EDTA  ON  YOUNG 
SUGAR    BEETS    (BETA    VULUPTAKE    AND 
DIS2R)B    CA(2    OF    MG(2  +  ),    CA(2  +  ),    AND 
FE(2  +  )/F  + ),  AND  FE(2  +  )/FE(3  + ), 
Stockholm  Univ.  (Sweden).  Dept.  of  Botany. 
M.  Greger,  and  S.  Lindberg. 
Physiologia  Plantarum  PHPLAI,  Vol.  69,  No.  1,  p 
81-86,  January  1987.  4  fig,  2  tab,  20  ref. 

Descriptors:  'Bioaccumulation,  'Nutrients,  'Beets, 
•Plant  growth,  'Plant  growth  substances,  'Plant 
physiology,  'Heavy  metals,  'Cadmium,  Magnesi- 
um, Calcium,  Iron,  Sludge. 

Cadmium  ions,  which  enter  the  soil  with  phos- 
phate fertilizers,  sewage  sludge,  and  air  pollutants, 
is  taken  up  to  various  degrees  by  plants.  The  rate 
at   which   Cd(2  +  )   is   transported   from   roots  to 
shoots  differs  among  species,  and  the  uptake,  trans- 
port and  subsequent  distribution  of  other  elements 
by  the  plant  can  be  affected  by  the  presence  of 
cadmium   ions.   Levels  of  Mg(2  +  ),   Ca(2  +  )  and 
Fe(2  +  )/Fe(3  +  )   were   determined    in   roots   and 
shoots  of  sugar  beets  (Beta  vulgaris  cv.  Monohill) 
cultured  for  5  weeks  in  a  complete  nutrient  solu- 
tion to  which  either  Cd(2  +  )  (0,  5  or  50  microM), 
EDTA  (0,  10,  or  100  microM)  or  a  combination  of 
both  was  added.  The  plants  subjected  to  the  vari- 
ous  treatments   showed   a   variety   of  deficiency 
symptoms.   Leaves  of  the  Cd(2  +  )-treated  plants 
became  thin  and  chlorotic  (Mg-  and  Fe-deficiency 
symptoms).  The  plants  showed  reduced  growth 
and  developed  only  a  few  brownish  roots  with 
short  laterals  (Ca-deficiency  symptoms).   EDTA 
treatment  resulted  in  green,  stunted,  hard  leaves 
and   reduced   growth   (Ca-deficiency   symptoms). 
The   deficiency   symptoms   observed    correspond 
well  with  the  observed  uptake  rates  and  distribu- 
tions of  Mg(2  +  ),  Ca(2+),  and  Fe(2  +  )/Fe(3  +  ). 
Increases  in  either  Cd(2  +  ),  EDTA  or  a  combina- 
tion of  both  in  the  growth  medium,  were  correlat- 
ed with  increasing  Mg(2  +  )  levels  in  the  roots  and 
with    decreasing    Mg(2  +  )    levels    in    the   shoots. 
Cd(2  +  )  alone  or  in  combination  with  EDTA  had 
little  influence  on  Ca(2  +  )  levels  in  the  shoots  but 
decreased    Ca(2  +  )    levels    in    the    roots.    Thus, 
Cd(2  +  )  affects  Mg(2  +  )  and  Ca(2  +  )  transport  in 
opposite  ways:  Mg(2  +  )  transport  to  the  shoots  is 
inhibited  while  that  of  Ca(2  +  )  is  facilitated.  Treat- 
ment with  EDTA  alone  did  not  affect  Ca(2  +  ) 
concentrations  in  either  the  shoots  or  the  roots. 
Treatment  with  Cd(2  +  )  lowered  Fe(2  +  )  concen- 
trations in  both  roots  and  shoots.  (Author's  ab- 
stract) 
W87-09228 


INFLUENCE  OF  SIMULATED  ACIDIC  RAIN 
ON  VEGETATIVE  AND  REPRODUCTIVE  TIS- 
SUES  OF  CUCUMBER   (CUCUMIS   SATIVUS 

L.), 

Boyce  Thompson  Inst,  for  Plant  Research,  Ithaca, 

NY. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-09232 


MINERAL  CONTENT  OF  GRASSES  AND 
GRASSLANDS  OF  THE  HIMALAYAN 
REGION:  2.  CONCENTRATION  OF  TRACE 
AND  MAJOR  ELEMENTS  IN  GRASSES  IN  RE- 
LATION TO  SOIL  PROPERTIES  AND  CLI- 
MATIC FACTORS, 

Dept.  of  Soil  Fertility  and  Management,  Agricul- 
tural Univ.  of  Norway,  1432  As-NLH,  Norway. 
B.  R.  Singh,  and  V.  K.  Mishra. 
Soil  Science  SOSCAK,  Vol.  143,  No.  4,  p  241-256, 
April  1987.  2  fig,  11  tab,  41  ref. 

Descriptors:  'Grasses,  'Minerals,  'Nutrients,  'Soil 
properties,  Rainfall,  Temperature,  Himalaya,  Cli- 
mate, Heavy  metals,  Trace  elements. 

Grass  samples,  collected  from  different  naturally 
occurring  grasslands  of  the  Himalayan  region, 
were  analyzed  to  determine  concentrations  of  trace 
and  major  elements  in  the  grasses.  These  concen- 
trations were  related  to  the  concentrations  of  these 
elements  in  soils,  soil  chemical  properties,  and  cli- 
matic factors.  Means  and  ranges  of  the  trace  and 
major  elements  in  the  grasses  are  presented  and 
discussed  location  wise  and  for  the  whole  sampled 
area.  There  were  manifold  variations  in  the  con- 


centration of  most  of  the  trace  elements  in  the 
grasses  collected  either  from  different  sites  at  the 
same  location  or  from  different  locations  Differ- 
ences in  the  concentration  of  major  elements  were 
relatively  small.  A  number  of  the  grasses  from 
humid  or  subhumid  temperate  zones  were  richer  in 
the  trace  elements,  viz.,  Zn,  Cu,  Fe,  B,  Mo,  Ni,  and 
Co,  and  in  all  major  elements  compared  with  those 
from  the  subhumid  tropical  or  wet  temperate 
zones.  None  of  the  grass  samples  analyzed  was 
deficient  in  Zn,  Cu,  and  Fe  for  normal  plant 
growth,  but  about  2,  76,  2,  17-76,  21,  44,  6,  and 
73%  of  the  grass  samples  may  be  considered  defi- 
cient in  Mn,  B,  Mo,  N,  P,  K,  Ca,  and  Mg,  respec- 
tively. The  percentage  of  the  grass  samples  thai 
may  not  meet  the  dietary  requirements  of  sheer, 
and  cattle  was  55  for  Zn,  5  for  Mn,  55  for  Cu,  2: 
for  Mo,  90  for  I  and  Se,  15  for  Co,  20-35  for  N,  M 
for  P,  34  for  K,  6  for  Ca,  73  for  Mg  and  100  foi 
Na.  (Alexander-PTT) 
W87-09256 


WATER  RELATIONS  OF  XERIC  GRASSES  F? 
THE  FIELD:  INTERACTIONS  OF  MYCORR 
HIZZAS  AND  COMPETITION, 

Utah  State  Univ.  Logan,  Dept.  of  Range  Scieno 

and  Ecology  Center. 

E.  B.  Allen,  and  M.  F.  Allen. 

New  Phytologist  NEPHAV  Vol.   104,  No.  4,  ] 

559-571,   December    1986.    5   fig,   2   tab,   33  rel 

USDA  Grants  83-CRCR-1-1229  and  83-CRCR-2 

2274,  and  NSF  Grant  DEB  81-01827. 

Descriptors:  'Leaves,  'Water  potentials,  'Agrc 
pyron,  'Competition,  'Nutrients,  'Mycorrhtzi 
'Fungi,  'Water  relations. 

The  effect  of  vesicular-arbuscular  mycorrhizal  inc 
culm  and  competition  from  non  mycorhizal  annui 
plants  were  tested  on  agropyron  smithii  Rydb,  an 
agropyron  dasystachyum  (Hook.)  Scribn,  growin 
in  an  inoculum  poor  soil.  Mycorrhizal  agropyro 
smithii  decreased  stomatal  resistance  (r  sub  s)  an 
increased  leaf  water  potential  compared  to  the  nc 
inoculated  plants  but  only  during  the  driest  portic 
of  the  growing  season.  The  presence  of  annua 
caused  increased  stomatal  resistance  of  agropyrc 
smithii,  but  only  of  non  inoculated  plants.  Mycor 
hizal  plants  had  the  same  stomatal  resistance  wil 
or  without  annuals,  indicating  that  mycorrhiz; 
may  alleviate  the  detrimental  effects  of  compel 
tion  on  stomatal  resistance  of  agropyron  smith 
By  contrast,  neither  inoculation  nor  annuals  signi! 
cantly  affected  water  relations  of  agropyron  dasy 
tachyum.  Mycorrhizasal  so  did  not  increase  nitr 
gen  and  phosphorus  concentrations  or  percental 
cover  of  either  grass,  but  both  had  delayed  phenc 
ogy  when  mycorrhizal.  This  research  was  dpi 
during  a  wet  year  when  the  effects  of  mycorrhiz 
may  be  subtle.  Long  term  observations  are  nect 
sary  to  determine  the  importance  of  mycorrhiz 
under  field  conditions.  (Author's  abstract) 
W87-09341 

INTERACTION  OF  EUONYMUS  SCAI 
(HOMOPTERA:DIASPIDIDAE)  FEEDtt 

DAMAGE  AND  SEVERE  WATER  STRESS  C 
LEAFF  ABSCISSION  AND  GROWTH  ( 
EUONYMUS  FORTUNEI, 
Kentucky  Univ.,  Lexington.  Dept.  of  Entomoloj 
S.  D.  Cockfield,  and  D.  A.  Potter. 
Oecologia  OECOBX,  Vol.  71,  No.  1,  p  41-- 
December  1986.  6  fig,  29  ref. 

Descriptors:  'Disipidae,  'Water  stress,  *Sca 
'Abscission,  'Drought  effects,  'Plant  diseas 
Roots,  Growth,  Plants. 

Rooted  cuttings  of  Euonymus  fortunei  w< 
grown  in  a  2  x  2  factorial  design  experiment  w 
or  without  euonymus  scales  and/or  water  stre 
Infested  plants  and  water  stressed  plants  abscis 
leaves  whereas  uninfested  unstressed  plants  ( 
not.  There  was  no  significant  interaction  betwt 
scale  interactions  and  water  stress,  with  a  synerf 
tic  effect  on  leaf  abscission.  Both  scale  infestat 
and  water  stress  reduced  the  root  weight,  but  th 
was  no  resulting  change  in  the  root/shoot  ra' 
Naturally  infested  leaves  on  plants  growing  c 
doors  had  a  higher  solute  potential  and  a  lo\ 
pressure  potential  than  did  uninfested  leaves  w 


44 


e  same  water  potential.  Infested  leaves  may 
erefore  be  more  prone  to  wilting.  However, 
ale  damaged  leaved  also  have  increased  diffusive 
sistance  and  lowered  transpiration  rates,  suggest- 
i  that  scales  impair  normal  function  of  guard 
lis.  The  possible  contribution  of  these  factors  to 
e  heightened  susceptability  of  infested  leaves  to 
scission  following  water  stress  is  discussed.  (Au- 
or's  abstract) 
87-09344 


VTER  VAPOR  UPTAKE  AND  PHOTOSYN- 
iESIS  OF  LICHENS:  PERFORMANCE  DIF- 
iRENCES  IN  SPECIES  WITH  GREEN  AND 
I  B  GREEN  ALGAE  AS  PHYCOBIONTS, 

urzburg  Univ.  (Germany,  F.R.).  Lehrstuhl  fur 
jtanik  II 

L.  Lange,  E.  Kilian,  and  H.  Ziegler. 
icologia  OECOBX,  Vol.  71,  No.  1,  p  104-110, 
tcember  1986.  8  fig,  23  ref. 

tscriptors:  'Lichens,  'Water  vapor  uptake, 
liotosynthesis,  'Water  relations,  'Respiration, 
[gae,  Phycobionts. 

ry  lichen  thalli  were  enclosed  in  gas  exchange 
ambers  and  treated  with  an  air  stream  of  high 
lative  humidity  (96.5  to  near  100  percent)  until 
iter  potential  equilibrium  was  reached  with  the 
rrounding  air.  They  were  then  sprayed  with 
[uid  water.  The  treatment  took  place  in  the  dark 
d  was  interrupted  by  short  periods  of  light.  C02 
change  during  light  and  dark  respiration  was 
Mutored  continuously.  Water  uptake  in  all  of  the 
hen  species  with  green  algae  as  the  phycobiants 
id  to  reactivation  of  the  photosynthetic  metabo- 
m  Furthermore,  high  rates  of  C02  assimilation 
:re  attained  without  the  application  of  liquid 
iter.  In  contrast,  hydration  through  high  air  hu- 
dity  alone  failed  to  stimulate  positive  net  photo- 
nthesis  in  any  of  the  lichens  with  blue-green 
;ae.  These  required  liquid  water  for  C02  assimi- 
wn  Carbon  isotope  ratios  of  the  lichen  thalli 
ggest  that  a  definite  ecological  difference  exists 
water  status  dependent  photosynthesis  of  species 
th  green  or  blue  phycobiants.  The  underlying 
jchemical  or  biophysical  mechanisms  are  not  yet 
derstood.  Apparently,  a  fundamental  difference 
the  structure  of  the  two  groups  of  algae  is 
solved.  (Author's  abstract) 
87-09345 


iSPONSES  OF  GAS  EXCHANGE  TO  HU- 
IDrrY  IN  POPULATIONS  OF  THREE 
ERBS  FROM  ENVIRONMENTS  DIFFERING 
i  ATMOSPHERIC  WATER, 

jricultural    Research    Service,    Beltsville,    MD. 

ani  Photobiology  Lab. 

A.  Bunce. 

xologia  OECOBX,  Vol.  71,  No.  1,  p  117-120. 

Ecember  1986.  3  tab,  18  ref. 

sscriptors:  'Leaves,  'Gas  exchange,  'Humidity, 
'hotosynthesis,  'Stomatal  conductance,  'Vapor 
essure.  'Morphology,  Plants,  Herbs,  Roots. 

sponses  to  humidity  of  net  photosynthesis  and 
if  conductance  of  single  attached  leaves  were 
amined  in  populations  of  herbs  in  Beltsville, 
aryland  and  Davis,  California,  USA.  Plants  were 
own  in  controlled  environments  under  three 
nditions  which  differed  in  magnitude  of  the  day/ 
5ht  temperature  difference  and  in  daytime  air 
turation  deficit.  No  population  differences  in  re- 
onses  were  found  in  Abutilon  theophrasti.  In 
maranthus  hybridus  stomatal  conductance  and 
t  photosynthesis  were  more  reduced  by  increas- 
g  leaf  to  air  water   vapor  pressure  difference 

PD)  in  the  population  from  Beltsville,  but  only 
r  the  growth  conditions  with  a  constant  25C 
mperature.  In  Chenopodium  album,  stomatal 
nductance  was  more  sensitive  to  VPD  in  the 
ipulation  from  Davis,  but  only  for  the  growth 
mdition  with  28/22C  day/night  temperatures. 
>pulation  differences  in  the  sensitivity  to  VPD  of 
»f  conductance  were  associated  with  the  leaf  are 

root  weight  ratio.  The  relative  reduction  of  net 
lotosynthesis  as  net  VPD  increased  was  greater 
an,  equal  to,  or  less  than  the  relative  decrease  in 
bstomal  carbon  dioxide  partial  pressure.  The  pat- 
m  depended  on  species  and  on  growth  condi- 


tions. From  these  results  one  cannot  conclude  that 
environmental  humidity  has  been  a  strong  selective 
force  in  determining  sensitivity  to  humidity  of  sto- 
matal conductance.  (Author's  abstract) 
W87-09346 


EFFECTS  OF  WATER  STRESS  ON  GAS  EX- 
CHANGE AND  WATER  RELATIONS  OF  SUC- 
CULENT EPIPHYTE,  KALANCHOE  UNI- 
FLORA, 

Technische    Hochschule    Darmstadt    (Germany, 

F.R.).  Institut  fur  Botanik. 

C.  Schafer,  and  U.  Luttge. 

Oecologia  OECOBX,  Vol.  71,  No.   1,  p  127-132. 

December  1986.  6  fig,  1  tab,  30  ref. 

Descriptors:  'Gas  exchange,  'Epiphytes,  'Kalo- 
choe,  'Water  stress,  'Water  relations,  'Respira- 
tion, Plant  physiology,  Growth. 

Measurements  of  gas  exchange,  exylem  tension  and 
nocturnal  malate  synthesis  were  conducted  with 
well  watered  and  draughted  plants  of  Kalanchoe 
uniflora.  Corresponding  results  were  obtained  with 
plants  grown  in  9  h  and  12  h  photoperiods.  In  well 
watered  plants  50  to  90  percent  of  the  total  C02 
uptake  occurred  during  the  light  period.  Nocturnal 
C02  uptake  and  malate  synthesis  were  higher  and 
respiration  rate  was  lower  in  old  leaves  compared 
to  young  leaves.  Within  4  days  of  drought  distinct 
physiological  changes  had  occurred.  Gas  exchange 
during  the  light  period  decreased  and  C02  uptake 
during  the  dark  period  increased.  Nocturnal  malate 
synthesis  significantly  increased  in  young  leaves. 
Respiration  rate  decreased  during  periods  of 
drought,  this  decrease  being  more  pronounced  in 
young  leaves  compared  to  old  leaves.  Restriction 
of  gas  exchange  during  the  light  period  resulted  in 
a  decrease  of  transpiration  ratio  from  more  than 
100  to  about  20.  The  difference  between  osmotic 
pressure  and  xylem  tension  decreased  in  young 
leaves,  indicating  a  reduction  in  bulk  leaf  turgor- 
pressure.  We  conclude  that  both  the  CAM  en- 
hancement in  young  leaves  and  the  decrease  of 
respiration  rate  are  responsible  for  the  increase  in 
nocturnal  C02  uptake  during  water  stress.  During 
short  periods,  which  frequently  occur  in  humid 
habitats,  the  observed  physiological  changes  main- 
tained. This  might  be  relevent  for  plant  growth  in 
the  natural  habitat.  (Author's  abstract) 
W87-09347 


COMPARATIVE       STUDIES       OF       PLANT 
GROWTH    AND    DISTRIBUTION    IN    RELA- 
TION TO  WATERLOGGING:  XL  GROWTH  OF 
GEUM  RD7ALE  L.  AND  GEUM  URBANUM  L. 
AND  SOIL  CHEMICAL  CONDITION  IN  EX- 
PERIMENTALLY FLOODED  SOIL, 
Dept.  of  Plant  Science,  Univ.  College  Cardiff,  PO 
Box  78,  Cardiff  CF1  1XL,  UK. 
S.  Waldren,  M.  S.  Davies,  and  J.  R.  Etherington. 
New  Phytologyst  NEPHAV,  Vol.  105,  No.  4,  p 
551-562,  April  1987.  5  fig,  2  tab,  41  ref. 

Descriptors:  'Waterlogging,  'Plant  growth,  'Plant 
water  relations,  'Flooding,  'Comparison  studies, 
'Geurn,  Compost,  Nutrients,  Roots,  Biomass,  Dis- 
tribution. 

The  tolerance  of  Geum  rivale  L.  and  G.  urbanum 
L.  to  soil  waterlogging  was  investigated  by  grow- 
ing plants  in  a  compost  under  a  variety  of  flooding 
regimes.  Chemical  analyses  showed  that  high  con- 
centrations of  available  ammonium,  iron  and  man- 
ganese but  almost  no  nitrate  could  be  extracted 
from  this  compost  if  conditions  became  sufficiently 
reducing,  though  a  considerable  period  of  flooding 
was  required  for  such  reducing  conditions  to  de- 
velop. This  slow  rate  of  reduction  may  be  due  to 
the  absence  of  an  anaerobic  microflora  in  the  loam 
base  of  the  compost.  Waterlogging  caused  a  reduc- 
tion in  root  biomass  and  a  change  in  the  distribu- 
tion of  living  roots  fo  both  species  such  that  root- 
ing was  restricted  to  the  surface  zones  of  flooded 
soil.  G.  rivale  possessed  a  rhizome-like  caudex, 
which  is  virtually  absent  in  G.  urbanum,  and  it  is 
suggested  that  this  may  facilitate  adventitious  root- 
ing which  aids  survival  in  waterlogged  soil.  The 
numbers  of  leaves,  shoot  apices  and  leaves  per 
apex  were  reduced  by  flooding  in  G.  urbanum  but 
not  in  G.  rivale.  The  responses  of  the  two  species 
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to  transient  flooding,  soil  volume  and  soils  with 
and  without  a  previous  flooding  history  are  dis- 
cussed in  relation  to  their  distribution.  (See  also 
W87-09399  and  W87-094O0)  (Author's  abstract) 
W87-09398 


COMPARATIVE  STUDIES  OF  PLANT 
GROWTH  AND  DISTRIBUTION  IN  RELA- 
TION TO  WATERLOGGING:  XII.  GROWTH, 
PHOTOSYNTHETIC  CAPACITY  AND  METAL 
ION  UPTAKE  IN  SALIX  CAPREA  AND  S.  CIN- 
EREA  SSP.  OLEIFOLIA, 

Dept.  of  Plant  Science,  Univ.  College  Cardiff,  PO 
Box  78,  Cardiff  CF1  1XL,  UK. 
R.  J.  Talbot,  J.  R.  Etherington,  and  J.  A.  Bryant. 
New  Phytologyst  NEPHAV,  Vol.  105,  No.  4,  p 
563-574,  April  1987.  4  fig,  3  tab,  40  ref. 

Descriptors:  'Waterlogging,  'Plant  growth,  'Plant 
water  relations,  'Flooding,  'Comparison  studies, 
'Salix,   Leaves,  Biomass,   Nutrients,   Iron,   Roots. 

Rooted  cuttings  of  Salix  caprea  L.  and  S.  cinerea 
ssp.  oleifolia  (Macreight)  growing  in  soil  were 
exposed  to  (a)  intermittent,  (b)  partial  and  (c)  com- 
plete waterlogging  of  the  soil.  Measurements  of 
growth  and  other  characteristics  were  compared 
with  unflooded  controls.  Both  species  were 
harmed  by  waterlogging  but  S.  caprea  was  more 
sensitive  than  S.  cinerea  as  shown  by  the  greater 
reduction  of  height,  internode  number,  dry  weight 
of  root,  stem  and  leaf,  specific  leaf  area  and  leaf 
area  per  plant.  The  waterlogging  treatments  did 
not  differ  amongst  themselves  in  the  degree  of 
inhibition  of  growth  which  they  caused.  A  single 
fully  waterlogged  treatment  would  thus  have  been 
quite  adequate  in  screening  for  tolerance.  The  re- 
duction in  specific  leaf  area  of  S.  caprea  was  prob- 
ably mediated  by  reduced  turgidity  and  failure  of 
leaf  tissue  to  expand  fully.  Leaf  iron  content  in- 
creased in  both  species  but  less  so  in  S.  cinerea, 
which  is  able  to  immobilize  more  iron  in,  or  on,  its 
roots.  S.  caprea  leaves  contained  over  2000 
microgram(ug)/g  iron,  a  concentration  recorded  as 
toxic  in  other  plants;  these  leaves  became  brittle 
and  some  lower  leaves  were  shed.  Root  iron  con- 
tent increased  more  in  S.  cinerea.  Photosynthetic 
potential  was  reduced  in  S.  caprea  but  not  in  S. 
cinerea;  this  was  probably  unrelated  to  stomatal 
control  of  C02  uptake.  S.  cinerea  produced  adven- 
titious roots  at  the  surface  of  flooded  soil  and  when 
cuttings  were  immersed  in  water;  S.  caprea  did 
not.  These  observations  are  compatible  with  the 
ecology  of  the  two  species,  S.  caprea  normally 
inhabiting  better  drained  soils  than  S.  cinerea.  (See 
also  W87-09398  and  W87-094O0)  (Author's  ab- 
stract) 
W87-09399 


COMPARATIVE       STUDIES       OF       PLANT 
GROWTH    AND    DISTRIBUTION    IN    RELA- 
TION    TO     WATERLOGGING:     XIII.     THE 
EFFECT  OF  FE(2  +  )  ON  PHOTOSYNTHESIS 
AND  RESPIRATION  OF  SALIX  CAPREA  AND 
S.  CINEREA  SSP.  OLEIFOLIA, 
Dept.  of  Plant  Science,  Univ.  College  Cardiff,  PO 
Box  78,  Cardiff  CF1  1XL,  UK. 
R.  J.  Talbot,  and  J.  R.  Etherington. 
New  Phytologyst  NEPHAV,  Vol.  105,  No.  4,  p 
575-583,  April  1987.  3  fig,  22  ref. 

Descriptors:  'Waterlogging,  'Plant  growth,  'Plant 
water  relations,  'Flooding,  'Comparison  studies, 
'Salix,  'Nutrients,  'Iron,  Sulfates,  Photosynthesis, 
Roots. 

Rooted  cuttings  of  Salix  caprea  and  of  S.  cinerea 
ssp.  oleifolia  were  supplied  with  0  to  320  mg 
Fe(2  +  )/cu  dm  as  sulfate  dissolved  in  nutrient  solu- 
tion either  at  a  constant  concentration  or  supplied 
incrementally.  Photosynthesis  and  respiration  of 
the  treated  plants  was  monitored  by  infrared  gas 
analysis  for  periods  of  4  to  7  d.  Control  shoots,  in 
air-bubbled  or  nitrogen-bubbled  solutions,  main- 
tained constant  rates  of  photosynthesis  and  dark 
respiration  during  the  experimental  period.  S.  cin- 
erea was  unaffected  by  a  constant  concentration  of 
160  mg  Fe(2  +  )/cu  dm  or  incremental  additions 
reaching  320  mg  Fe(2  +  )/cu  dm.  S.  caprea  was 
unaffected  by  10  mg  Fe(2  +  )/cu  dm,  but  a  constant 
concentration  of  40  mg  Fe(2  +  )/cu  dm  or  incre- 
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mental  additions  reaching  40  mg  Fe(2  +  )/cu  dm 
caused  almost  total  inhibition  of  photosynthesis 
and  considerable  reduction  of  respiration.  Repeat- 
ing these  experiments  using  cuttings  with  excised 
roots  increased  the  sensitivity  of  both  species  so 
that,  even  in  S.  cinerea,  10  mg  Fe(2  +  )/cu  dm  was 
inhibitory  to  photosynthesis.  (See  also  W87-09398 
and  W87-09399)  (Author's  abstract) 
W87-09400 


EFFECT  OF  WATERLOGGING  ON  INFEC- 
TION OF  EUCALYPTUS  MARGINATA  SEED- 
LINGS BY  PHYTOPHTHORA  CINNAMOMI, 

Dept.  of  Conservation  and  Environment,  1  Mount 

Street,  Perth,  Western  Australia  6000. 

E.  M.  Davison,  and  F.  C.  S.  Tay. 

New  Phytologyst  NEPHAV,  Vol.  105,  No.  4,  p 

585-594,  April  1987.  3  fig,  1  tab,  32  ref. 

Descriptors:  'Waterlogging,  *Plant  growth,  'Plant 
water  relations,  'Flooding,  'Comparison  studies, 
'Eucalyptus,  'Plant  diseases,  Roots,  Zoospores, 
Lesions,  Phytophthora. 

Three-  to  four-month-old  Eucalyptus  marginata 
Donn  ex  Sm.  (jarrah)  were  grown  in  the  glass- 
house in  peat/sand  at  20  C  root  temperature,  in- 
fected with  zoospores  of  Phytophthora  cinnamomi 
Rands,  added  either  10  cm  below  the  soil  surface 
or  flooded  onto  the  soil,  and  various  waterlogging 
regimes  were  imposed.  When  plants  were  infected 
but  not  waterlogged,  the  proportion  of  infected 
root  length  adjacent  to  the  point  where  zoospores 
were  added  was  low.  More  lesions  were  formed 
per  meter  root  length  on  tap  roots  than  on  lateral 
roots,  but  lesions  on  lateral  roots  were  longer  than 
on  tap  roots.  When  plants  were  waterlogged  for  a 
4  d  period  before  the  addition  of  zoospores,  there 
was  no  increase  in  root  infection.  When  plants 
were  waterlogged  at  the  same  time  or  after  the 
pots  were  inoculated,  there  was  a  significant  in- 
crease in  the  proportion  of  root  length  infected. 
This  was  due  to  an  increase  in  the  number  of 
lesions  and  not,  in  four  of  the  five  harvests,  to  an 
increase  in  lesion.  When  inoculation  and  waterlog- 
ging were  imposed  at  the  same  time,  the  increased 
number  of  infections  was  probably  due  both  to  the 
increased  attraction  of  zoospores  to  anaerobically 
respiring  roots  and  to  increased  zoospore  motility 
in  flooded  soil.  When  waterlogging  was  imposed 
several  days  or  weeks  after  the  plants  had  been 
infected,  the  increased  number  of  lesions  was  un- 
likely to  have  been  due  to  residual  zoospores  in  the 
soil,  because  their  numbers  declined  exponentially. 
It  was  also  unlikely  to  have  been  due  to  sporangia 
developing  de  novo  on  the  roots  after  waterlog- 
ging had  been  imposed,  because  the  02  concentra- 
tion of  the  soil  solution  was  inadequate.  It  is  proba- 
ble, therefore,  that  the  new  infections  originated 
from  zoospores  liberated  from  sporangia  already 
formed  on  lesions  before  waterlogging  was  im- 
posed. When  plants  were  infected  but  not  water- 
logged, there  was  no  effect  on  the  leaf  diffusive 
resistance,  leaf  relative  water  content  and  shoot 
xylem  pressure  potential  between  1  and  28  d. 
When  plants  were  flooded,  the  daily  water  loss 
decreased  more  rapidly  and  plants  died  more  rap- 
idly in  the  inoculated  and  waterlogged  treatments 
than  in  the  treatments  which  were  only  water- 
logged. Infection  by  P.  cinnamomi  did  not  affect 
the  proportion  of  xylem  vessels  occluded  with 
tyloses  in  seven  of  the  eight  unflooded,  and  seven 
of  the  eight  flooded,  comparisons.  (Author's  ab- 
stract) 
W87-09401 


IMPACT  OF  IRRIGATION  AND  EXPERIMEN- 
TAL DROUGHT  STRESS  ON  LEAF-MINING 
INSECTS  OF  EMORY  OAK, 

Arizona  State  Univ.,  Tempe.  Dept.  of  Zoology. 
T.  L.  Bultman,  and  S.  H.  Faeth. 
Oikos  OIKSAA,  Vol.  48,  No.  1,  p  5-10,  January 
1987.  4  fig,  2  tab,  31  ref.  NSF  Grants  BSR-81 18032 
and  BSR-8415616. 

Descriptors:  'Water  stress,  'Drought  effects,  'Irri- 
gation, 'Herbivory,  'Oak  trees,  'Insects,  Roots, 
Leaf  miners,  Leavers,  Cameraria,  Parasites. 

The  hypothesis  that  drought-stressed  trees  suffer 
higher  levels  of  herbivory  than  unstressed  trees 


was  tested  experimentally  with  two  as  yet  unde- 
scribed  species  of  Cameraria  leaf  miners.  Densities 
and  site  selection  of  the  species  differ  within  a 
common  host  plant.  Several  roots  of  four  trees  in  a 
wash  were  severed  and  four  trees  at  a  more  xeric 
site  were  irrigated.  Densities  of  leaf  miners  on  the 
experimental  trees  and  also  on  four  control  trees 
were  monitored  at  each  of  the  two  sites.  Both 
irrigation  and  root  cutting  affected  foliar  water 
content  as  expected.  In  apparent  contrast  to  pre- 
dictions of  the  'stress  hypothesis',  leaf  miners  oc- 
curred more  frequently  on  irrigated  trees  than 
controls  at  the  xeric  site  and  were  more  abundant 
on  control  trees  than  those  with  cut  roots  at  the 
wash.  Survival  of  Cameraria  at  the  wash  did  not 
differ  between  experimental  and  control  trees. 
Stressed  trees  may  have  been  severely,  rather  than 
moderately  stressed  and  this  may  explain  why 
miners  preferred  unstressed  trees.  Mortality  due  to 
parasitoids  and  predators  appears  much  higher  for 
miners  at  the  drier  site  compared  with  those  at  the 
wash  and  may  explain  observed  differences  in  den- 
sities of  the  leaf-mining  insects.  (Author's  abstract) 
W87-09402 


EFFECTS  OF  SIMULATED  ACIDIC  MIST  ON 

GERMINATION    OF    ALTERNARIA    SOLANI 

AND      PHYTOPHTHORA      INFESTANS      IN 

VITRO  AND  THEIR  INFECTION  EFFICIENCY 

AND  SPORULATION  ON  POTATO, 

Boyce  Thompson  Inst,  for  Plant  Research,  Ithaca, 

NY. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-09414 


CHANGES  AT  PANICLE  EMERGENCE  IN 
THE  WATER  RELATIONS  OF  A  WETLAND 
AND  A  DRYLAND  JAPONICA  RICE  CULTI- 
VAR  UNDER  WETLAND  CONDITIONS, 

Hokuriku  National  Agricultural  Experiment  Sta- 
tion, Inada,  Joetsu-shi,  Niigata-ken,  943-01,  Japan. 
S.  Takami,  S.  Ahmad,  N.  C.  Turner,  T.  Kobata, 
and  J.  C.  O'Toole. 

Physiologia  Plantarum  PHPLAI,  Vol.  69,  No.  4,  p 
586-590,  April  1987.  5  fig,  12  ref. 

Descriptors:  'Plant  water  relations,  'Japonica, 
•Rice,  'Wetlands,  'Flooding,  'Leaves,  'Water  po- 
tentials, Seasonal  variation,  Plants,  Food  crops, 
Turgor,  Panicles,  Growth. 

The  diurnal  and  seasonal  changes  in  plant  water 
relations  of  two  Japonica  rice  (Oryza  sativa  L.) 
cultivars,  Nipponbare  and  Tachiminori,  were  stud- 
ied under  flooded  conditions  at  Kyoto  University. 
The  dryland  cv.  Tachiminori  maintained  higher 
predawn  and  midday  leaf  osmotic  potentials  rela- 
tive to  the  wetland  cv.  Nipponbare  during  the 
vegetative  stage,  but  the  ranking  was  reversed 
after  flowering.  The  relationship  between  leaf 
water  potential  and  leaf  osmotic  potential  showed 
that  prior  to  panicle  emergence  Nipponbare  was 
able  to  adjust  osmotically  to  maintain  turgor, 
whereas  after  heading  there  was  little  turgor  main- 
tenance. Tachiminori  showed  little  difference  in 
osmotic  adjustment  before  and  after  panicle  emer- 
gence. Fertilizer  treatment  during  panicle  develop- 
ment also  helped  to  maintain  the  degree  of  osmotic 
adjustment  in  both  cultivars.  (Author's  abstract) 
W87-09415 


YIELD  REDUCTIONS  IN  WINTER  BARLEY 
GROWN  ON  A  RANGE  OF  SOILS  AND  EX- 
POSED TO  SIMULATED  ACID  RAIN, 

Inst,  of  Terrestrial  Ecology,  Bangor  Research  Sta- 
tion, Penrhos  Road,  Bangor  Gwynedd  LL57  2LQ, 
North  Wales,  UK. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-09416 


GLUTATHIONE  STATUS  AND  PROTEIN  SYN- 
THESIS DURING  DROUGHT  AND  SUBSE- 
QUENT REHYDRATION  IN  TORTULA  RURA- 
LIS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy. 

R.  S.  Dhindsa. 

Plant  Physiology  PLPHAY,  Vol.  83,  No.  4,  p  816- 
819,  April  1987.  5  fig,  20  ref. 


Descriptors:  'Tortula,  'Mosses,  'Glutathi 
•Drought  effects,  'Water  stress,  'Proteins,  R 
dration,  Amino  acids,  Plant  physiology,  Innibi 

Glutathione  status  and  its  relationship  to  pr< 
synthesis  during  water  deficit  and  subsequent  I 
dration  have  been  examined  in  the  drought-t 
ant  moss,  Tortula  ruralis.  During  slow  drying  l 
is  a  small  decrease  in  total  glutathione  but 
percentage  of  oxidized  glutathione  (GSSG] 
creases.  During  rapid  drying  there  is  little  cfai 
in  total  glutathione  but  a  small  increase  in  G! 
On  rehydration  of  slowly  dried  moss,  GSSG  n 
ly  declines  to  normal  level.  But  when  rapidly  < 
moss  is  rehydrated,  there  is  an  immediate,  a 
increase  in  GSSG  as  a  percentage  of  total  glul 
one.  After  2  hours  of  rehydration  GSSG  i 
declining  and  reaches  a  normal  level  in  abc 
hours.  When  an  increasing  degree  of  steady 
water  deficit  is  imposed  on  the  moss  tissue 
polyethylene  glycol  6000,  there  is  a  progre 
decrease  protein  synthesis  but  an  increase  in 
dized  glutathione.  When  5  millimolar  GSS 
supplied  exogenously  during  rehydration  of  r 
ly  dried  or  slowly  dried  moss,  protein  synthe 
strongly  inhibited.  In  vitro  protein  synthesis 
ported  by  moss  mRNA  is  also  inhibited  by  i 
than  85%  by  150  micromolar  GSSG.  The  ro 
glutathione  status  in  water  deficit-induced  ii 
tion  of  protein  synthesis  is  discussed.  (Aut 
abstract) 
W 87-094 17 


INDUCTION  OF  CRASSULACEAN  ACID 

TABOLISM      IN      MESEMBRYANTIfl^ 

CRYSTALLINUM  BY  HIGH  SALINITY:  ^ 

INCREASE  AND  DE  NOVO  SYNTHESIS 

PEP-CARBOXYLASE, 

Botanisches    Institut    der    Universitat    Wurz 

Mittlerer  Dallenbergweg,  D  8700  Wurzburg, 

eral  Republic  of  Germany. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-09418 


LEAF  PHOTOSYNTHESIS  AND  CONDI 
ANCE  OF  SELECTED  TRITICUM  SPECIE 
DIFFERENT  WATER  POTENTIALS, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  A 

omy. 

R.  C.  Johnson,  D.  W.  Mornhinweg,  D.  M.  Fei 

and  J.  J.  Heitholt. 

Plant  Physiology   PLPHAY,  Vol.   83,  No. 

1014-1017,  April  1987.  4  fig,  1  tab,  14  ref. 

Descriptors:  'Photosynthesis,  'Wheat,  'Wate 
tentials,  'Gas  exchange,  'Water  stress,  * 
water  use,  Conductance,  Food  crops,  Plants. 

Leaf  gas  exchange  characteristics  of  a  ( 
annual  (Triticum  kotschyi  (Boiss.)Bowden)  an 
wheat  cultivar  TAM  W-101  (Triticum  aestiw 
em  Thell)  were  compared  over  a  range  o: 
water  potentials  from  -0.50  to  -2.9  megapasca 
an  ambient  (C02)  of  330  microliters  per  lit< 
kotschyi  had  higher  conductance  and  C02  a 
lation  (A)  at  a  given  water  potential  than  T. 
vum.  Under  well  watered  conditions,  A  \ 
internal  C02  concentration  (C  sub  i)  res] 
curves  for  both  species  were  similar  in  shap1 
magnitude,  and  the  higher  A  of  T.  kotschyi 
ambient  (C02)  of  330  microliters  per  litei 
mostly  related  to  the  higher  stomatal  conduc 
of  T.  kotschyi.  The  higher  conductance  i 
kotschyi  than  T.  aestivum  under  well  waterec 
ditions  was  associated  with  higher  C  sub 
lower  water  use  efficiency.  Under  water  de 
however,  C  sub  i  at  330  microliters  per  liter 
ent  (C02)  did  not  differ  significantly  betweei 
cies.  T.  kotschyi  had  higher  A  under  water  di 
than  T.  aestivum  primarily  because  its  A  ver 
sub  i  response  curves  had  higher  A  at  C 
values  above  about  150  microliters  per  liter 
results  show  that  conductance  played  an  impi 
role  in  the  high  A  of  T.  kotschyi  under 
watered  conditions,  but  under  water  deficil 
high  A  of  T.  kotschyi  was  related  more  t 
maintenance  of  a  higher  capacity  for  mesc 
photosynthesis.  (Author's  abstract) 
W87-09419 
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assachusetts  Univ.,  Amherst.  Dept.  of  Plant  and 

m1  Sciences. 

>r  primary  bibliographic  entry  see  Field  3F. 
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LMIARID  SOIL  AND  WATER  CONSERVA- 

nkel  and  Finkel.  Yoqneam  (Israel). 

>r  primary  bibliographic  entry  see  Field  3F. 

87-0866 1~ 


)IL  EROSION  PROCESS, 

nkel  and  Finkel,  Yoqneam  (Israel). 
J  Finkel. 

!:  Semiarid  Soil  and  Water  Conservation,  CRC 
ess.  Inc.,  Boca  Raton,  FL.  1986.  p  27-37,  3  fig,  3 
X  1 2  ref. 

rscnptors:  'Soil  erosion,  *Semiarid  lands,  *Uni- 
rsal  Soil  Loss  Equation,  *Erosion,  Wind  erosion, 
ill  loss.  Rainfall-runoff  relationships,  Rill  erosion, 
Lilly  erosion,  Channel  erosion,  Mathematical 
idles 

iil  erosion  may  be  defined  as  the  detachment  and 
moval  of  soil  material  from  the  surface  of  the 
ound.  either  by  water  or  by  wind.  Over  the  past 
years  in  the  U.S.,  there  have  been  many  experi- 
;ntai  studies  relating  soil  erosion  to  various  pa- 
meters  of  soil,  topography,  cover,  rainfall,  etc. 
le  mass  of  data  thus  collected  has  been  summa- 
:ed  in  a  monumental  study,  and  generalized  into 
c  now-celebrated  Universal  Soil  Loss  Equation 
SLE)  It  is  A  =  R  K  L  S  C  P,  where  A  is  the 
linaied  soil  loss  in  tons  per  acre  per  year;  R  is 
:  rainfall  and  runoff  factor  expressed  as  the 
mber  of  rainfall  erosion  units,  corrected  where 
cessary  for  snowmelt  and/or  irrigation;  K  is  the 
il  credibility  factor,  expressed  as  the  soil  loss  per 
xion  index  unit  for  a  standard  slope  of  9%  over 
length  of  72.6  ft;  L  is  the  slope  length  factor 
iich  is  the  ratio  of  soil  loss  from  the  field  in 
estion  to  that  on  the  standard  slope  under  identi- 
i  conditions;  S  is  the  slope  steepness  factor 
iich  is  the  ratio  of  soil  loss  from  the  field  in 
estion  to  that  of  the  standard  slope  under  identi- 
1  conditions;  C  is  the  cover  and  management 
:tor  which  is  the  ratio  of  the  soil  loss  under  a 
ecific  management  and  cover  to  that  of  an  area 
continuous  tilled  fallow  under  otherwise  identi- 
1  conditions;  and  P  is  the  supporting  practice 
:tor  which  is  the  ratio  of  soil  low  under  a  given 
pport  practice  with  that  of  farming  straight  up 
d  down  the  slope.  Water  erosion  may  take  sever- 
forms  such  as  drop  splash,  surface  flow  erosion 
imetunes  called  sheet  erosion),  rill,  gully,  stream 
nk,  and  channel  erosion.  Each  of  these  has  been 
iply  described  in  the  technical  literature,  but  is 
nsidered  here  with  special  reference  to  semiarid 
nditions.  (See  also  W87-08661)  (Lantz-PTT) 
87-08663 


3RONOMIC   MEASURES    FOR    SOIL    AND 
ATER  CONSERVATION, 

nkel  and  Finkel,  Yoqneam  (Israel). 

>r  primary  bibliographic  entry  see  Field  3F. 

87-08664 


ULLEY  CONTROL, 

nkel  and  Finkel,  Yoqneam  (Israel). 

)r  primary  bibliographic  entry  see  Field  3F. 

87-08669 


LUVUL  HYDROLOGY, 

cw  Hampshire  Univ.,  Durham. 

ar  primary  bibliographic  entry  see  Field  2A. 

87-08685 


ROSION  AND  SEDIMENT  CONTROL  HAND- 

DOK, 

alifornia  Tahoe  Conservancy. 

3J  primary  bibliographic   entry   see   Field   4D. 
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EFFECT  OF  SOIL  SLIP  EROSION  ON 
WAIROA  HILL  PASTURE  PRODUCTION  AND 
COMPOSITION, 

Aokautere  Ministry  of  Works  and  Development, 
Palmerston  North  (New  Zealand).  Soil  Conserva- 
tion Centre. 

G.  B.  Douglas,  N.  A.  Trustrum,  and  I.  C.  Brown. 
New   Zealand   Journal   of  Agricultural   Research 
NEZFA7,  Vol.  29,  No.  2,  p  183-192,  1986.  4  fig,  3 
tab,  33  ref. 

Descriptors:  *Soil  erosion,  *Erosion,  'Slope  degra- 
dation, 'Pastures,  'Slip  erosion,  'Pastures,  'Pro- 
ductivity, Biomass,  Nutrients,  New  Zealand,  Yield, 
Plants,  Model  studies. 

Dry  matter  production,  botanical  composition,  soil 
fertility  parameters,  and  foliar  nutrient  concentra- 
tions were  measured  on  hillslope  pastures  in 
Wairoa  in  the  North  Island  of  New  Zealand,  for  up 
to  3  years  starting  in  1982.  Measurement  sites  were 
on  10  physiographically  different  landform  units 
(pre-1942,  1942,  1970,  and  1977  slip  scars,  1970  and 
1977  accumulation  zones,  footslope  ridges,  spurs, 
flats,  and  lower  pumice  ridges)  representing  the 
erosion-sedimentation  continuum  of  the  area.  Av- 
erage annual  pasture  production  on  pre-1942  scars 
was  7.5  t  dry  matter/ha.  Similar  yields  were  re- 
corded from  1942  and  1970  scars,  but  the  1977 
scars  produced  only  2.6  t  dry  matter/ha.  A  model 
derived  from  analysis  of  these  results  indicated  that 
pasture  recovery  was  exponential,  recovery  was 
most  rapid  in  the  first  10  years  after  slipping,  and 
after  30  years  there  was  no  further  increase  in 
production.  The  proportions  of  the  grass  and 
clover  pasture  components  increased  and  de- 
creased, respectively,  with  increasing  length  of 
time  since  slipping.  Soil  pH  and  calcium  levels 
generally  declined  with  scar  age  and  were  lowest 
for  spurs,  but  the  reverse  trend  was  generally  true 
for  potassium,  phosphate  retention,  and  sulfur. 
Moisture  content  and  phosphate  retention  were 
higher  on  treads  than  scarps.  All  other  landform 
units  produced  more  dry  matter  annually  than  any 
slip  scar.  The  results  show  the  necessity  of  study- 
ing landform  units  separately  in  any  research  on 
hill  country  pastoral  productivity,  and  confirm 
many  of  the  findings  from  previous  work  in  the 
Wairarapa,  particularly  those  relating  to  the  rate  of 
pasture  recovery.  (Author's  abstract) 
W87-08734 


ANALYSIS  OF  HORIZONTALLY  TWO-DI- 
MENSIONAL MORPHOLOGICAL  EVOLU- 
TIONS IN  SHALLOW  WATER, 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
For  primary  bibliographic  entry  see  Field  7C. 
W87-08782 


COUNTING  THE  DAYS  ALONG  LAKE  MICHI- 
GAN, 

M.  Krance. 

Oceans,  Vol.  20,  No.  2,  p  6,  7,  62,  April   1987. 

Descriptors:  'Erosion,  'Flood  damage,  'Flooding, 
'Lake  Michigan,  'Lakes,  'FLood  control,  'Shore 
protection,  Floods,  Beach  erosion,  Erosion  rates, 
Lake  shores,  Protection,  Shores,  Water  level, 
Breakwaters,  Waves,  Michigan,  Indiana,  Levees, 
Great  Lakes. 

Shoreline  homes  and  lakefront  property  in  Michi- 
gan and  Indiana  have  been  destroyed  by  recurring 
flooding  caused  by  storms  and  rising  water  levels 
in  Lake  Michigan.  Data  on  the  levels  of  Lake 
Michigan  that  go  back  125  years  show  that  the 
lake  hit  record  high  levels  in  1986  and  geological 
calculations  indicate  that  those  high  levels  are 
really  only  average.  The  Army  Corps  of  Engineers 
is  authorized  to  provide  emergency  assistance  for 
flooding  and  has  built  offshore  segmented  break- 
waters and  sloped  revetments  to  decrease  wave 
size  in  critical  areas  on  Chicago's  north  side.  Indi- 
ana shore  residents,  who  do  not  qualify  for  such 
help  because  they  are  private  owners  suffering 
from  erosion  problems,  have  built  temporary 
levees.  There  is  a  lack  of  large-scale  shoreline 
management  studies  and  programs  since  under  the 
Reagan  administration,  shoreline  protection  is  re- 
garded as  a  state  and  local  responsibility.  Similar 
problems  on  the  shores  of  the  other  Great  Lakes 
were  also  cited.  (Wood-PTT) 


W87-08804 


RIVER  FLOW  WITH  EXCESSIVE  SUSPENDED 
SEDIMENT  LOAD:  AN  EVALUATION  OF 
TURBULENT  FLOW  CHARACTERISTICS, 

Lulea  Univ.  of  Technology  (Sweden). 

For  primary  bibliographic  entry  see  Field  2E. 

W87-08826 


SHIFTING  OF  THE  KOSI  RIVER,  NORTHERN 
INDIA, 

Kent  State  Univ.,  OH.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-08834 


HYDRODYNAMICS  AND  STRUCTURE: 
INTERACTIVE  EFFECTS  ON  MEIOFAUNA 
DISPERSAL, 

Wabash  Coll.,  Crawfordsville,  IN.  Dept.  of  Biol- 
ogy- 
For  primary  bibliographic  entry  see  Field  2L. 

W87-08838 


CARBON    ISOTOPE    FRACTIONATION    AND 
CHANGES    IN   THE    FLUX    AND   COMPOSI- 
TION OF  PARTICULATE  MATTER  RESULT- 
ING FROM  BIOLOGICAL  ACTD/ITY  DURING 
A  SEDIMENT  TRAP  EXPERIMENT  IN  LAKE 
GREIFEN,  SWITZERLAND, 
Woods  Hole  Oceanographic  Institution,  MA. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-08867 


VERTICAL  TRANSPORT  OF  HEAVY  METALS 
BY  SETTLING  PARTICLES  IN  LAKE  ZURICH, 

Eidgenoessische   Anstalt   fuer   Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,    Due- 

bendorf  (Switzerland). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08869 


TRANSPORT  OF  SOLIDS  IN  STREAMFLOW 
FROM  COASTAL  PLAIN  WATERSHEDS, 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Center. 
J.  M.  Sheridan,  and  R.  K.  Hubbard. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
16,  No.  2,  p  131-136,  April-June  1987.  6  fig,  4  tab, 
35  ref. 

Descriptors:  'Suspended  load,  'Streamflow, 
•Runoff,  'Coastal  plains,  'Watersheds,  'Sediment 
transport,  'Drainage,  Flow,  Suspended  solids,  Hy- 
drology, Transport,  Agriculture,  Seasonal  varia- 
tion. 

Concentrations  and  loads  of  solids  transported  in 
runoff  from  seven  southeastern  Coastal  Plain  wa- 
tersheds with  low-gradient  drainage  systems  were 
related  to  hydrologic  patterns.  Total  solids  (TS) 
concentrations  in  streamflow  averaged  96  +  or  - 
81  mg/L.  Concentrations  were  significantly  lower 
during  the  December  through  May  high  runoff 
period.  Higher  TS  concentrations  (>  250  mg/L) 
primarily  occurred  following  prolonged  no-flow 
periods,  which  typically  occur  in  the  late  summer 
and  fall.  Monthly  TS  loads  (avg,  26.7  kg/ha)  were 
largely  a  function  of  monthly  runoff  volume.  Sus- 
pended sediment  (SS)  concentrations  in  streamflow 
averaged  15  +  or  -  20  mg/L.  Suspended  sediment 
concentrations  were  significantly  higher  from 
March  through  August,  when  agricultural  activity 
was  greatest.  Monthly  SS  loads  (avg,  4.60  kg. /ha) 
were  also  largely  a  function  of  monthly  runoff 
volume.  The  dissolved  component  is  the  predomi- 
nant portion  of  TS  transported  in  runoff  from 
Coastal  Plain  watersheds.  The  low  sediment  loads 
are  attributed  to  deposition  occurring  within  the 
low-gradient,  heavily  vegetated  drainage  systems. 
(Author's  abstract) 
W87-08924 


RESUSPENSION  IN  THE  SHALLOW  SUBLIT- 
TORAL  ZONE  OF  A  MACROTIDAL  ESTUA- 
RINE  ENVIRONMENT:  WIND  INFLUENCE, 

Ministere  des  Peches  et  des  Oceans  (Quebec).  Inst. 
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Maurice-Lamontagne. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-08933 


SEDIMENTATION  IN  LAKE  ONALASKA, 
NAVIGATION  POOL  7,  UPPER  MISSISSIPPI 
RIVER,  SINCE  IMPOUNDMENT, 

U.S.  Fish  and  Wildlife  Service,   La  Crosse,  WI. 

Northern  Prairie  Wildlife  Research  Center. 

C.  E.  Korschgen,  G.  A.  Jackson,  L.  F.  Muessig, 

and  D.  C.  Southworth. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 

2,  p  221-226,  April  1987.  6  fig,  17  ref. 

Descriptors:  'Sedimentation,  "Lake  Onalaska, 
•Limnology,  *Reservoirs,  "Computer  programs, 
•Mississippi  River,  Water  depth,  Surveys,  Sedi- 
ment cores,  Cesium  isotopes. 

Sediment  accumulation  was  evaluated  in  Lake  On- 
alaska, a  2800-ha  backwater  impoundment  on  the 
Upper  Mississippi  River.  Computer  programs  were 
used  to  process  fathometric  charts  and  generate  an 
extensive  data  set  on  water  depth  for  the  lake. 
Comparison  of  1983  survey  data  with  pre-im- 
poundment  (before  1937)  data  showed  that  Lake 
Onalaska  had  lost  less  than  10  percent  of  its  origi- 
nal mean  depth  in  the  46  years  since  impoundment. 
Previous  estimates  of  sedimentation  rates  based  on 
Cesium- 137  sediment  core  analysis  appear  to  have 
been  too  high.  (Author's  abstract) 
W87-08969 


DOWNWARD  MOVEMENT  OF  PARTLY  DE- 
GRADED MATERIALS  IN  DYKED  MARSH 
SOILS, 

Department    of    Agriculture,    Ottawa    (Ontario). 

Land  Resource  Research  Centre. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-08998 


CAROLINA  BAYS  ON  THE  EASTERN  SHORE 
OF  MARYLAND:  I.  SOIL  CHARACTERIZA- 
TION AND  CLASSIFICATION, 

Maryland  Univ.,  College  Park.  Dept.  of  Agrono- 
my. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-08999 


SLOPE  GRADIENT  EFFECT  ON  EROSION  OF 
RESHAPED  SPOIL, 

North  Dakota  State  Univ.,  Mandan.  Land  Recla- 
mation Research  Center. 
S.  A.  Schroeder. 

Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  51,  No.  2,  p  405-409,  March-April  1987.  2  fig, 
4  tab,  18  ref. 

Descriptors:  'Sediments,  *Mathematical  equations, 
•Erosion,  *Mine  wastes,  *Slope  gradient,  Infiltra- 
tion, Density,  Rainfall,  Prediction,  Field  tests. 

Eroded  sediment  from  reshaped  spoil  areas  of  sur- 
face mines  with  steep  slope  gradients  may  damage 
the  productivity  of  surrounding  reclaimed  and  un- 
disturbed areas.  Spoil  erosion  is  made  more  severe 
by  low  infiltration  rates  caused  by  high  bulk  densi- 
ties and,  thus,  low  porosities.  The  objective  of  this 
research  was  to  determine  the  applicability  of  the 
Universal  Soil  Loss  Equation  (USLE)  slope  func- 
tion for  predicting  spoil  erosion  rates.  The  effect  of 
slope  gradient  on  sediment  losses  from  reshaped 
spoil  at  two  surface  mines  was  quantified  by  using 
a  rainfall  simulator.  Slopes  ranged  from  0.1  to 
11.1%.  Three  sites,  differing  in  sodium  adsorption 
ratio  (SAR),  were  selected.  Spoil  surface  condi- 
tions were  either  crusted  (CR)  or  tilled  by  hand  to 
simulate  freshly  respread  (FR).  Spoil  losses  (data 
combined  over  sites)  were  significantly  greater  ini- 
tially dry  CR  than  FR  surfaces  but  significantly 
less  for  wet  and  very  wet  surface  conditions.  Spoil 
loss  increased  linearly  with  increasing  slope  gradi- 
ent at  all  sites  for  both  surface  conditions  (CR  and 
FR).  The  rainfall  sequence  at  the  low  SAR  site  for 
the  FR  surface  (two  1-h  runs)  contributed  to  the 
significant  difference  found  for  that  site's  slope 
gradient  effect  on  spoil  loss  when  compared  to  the 
other  two  sites  (one  1-h  and  two  30-min  applica- 
tion sequences).  The  latter  two  sites'  slope  gradient 


effects  on  spoil  loss  were  not  significantly  different 
from  one  another.  No  differences  in  the  slope 
gradient  equations  were  found  between  the  three 
sites  for  the  CR  surface  condition.  The  USLE 
curvilinear  soil  loss  ratio  (SLR)  function  underesti- 
mated the  slope  gradient  effect  on  spoil  loss  for 
slopes  <  9%  and  overestimated  at  slopes  >  9% 
compared  to  the  developed  spoil  SLR  function 
Regression/correlation  analyses  showed  a  highly 
significant  linear  relationship  between  spoil  K 
values  predicted  using  the  FR  field  data  and  the 
developed  spoil  SLR  function  to  the  K  values 
estimated  using  the  USLE  nomograph.  The  K 
values  from  the  field  were  approximately  81%  of 
the  nomograph.  Use  of  the  spoil  SLR  function  and 
prediction  model  for  K  should  allow  adequate 
estimation  of  spoil  erosion  losses.  (Author's  ab- 
stract) 
W87-090O0 


RIPARIAN  AREAS  AS  FILTERS  FOR  AGRI- 
CULTURAL SEDIMENT, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Soil  Science. 

For  primary  bibliographic  entry  see  Field  4A. 

W87-09002 


CONTROL  OF  FURROW  EROSION  WITH 
CROP  RESIDUES  AND  SURGE  FLOW  IRRI- 
GATION, 

Agricultural  Research  Service,  Prosser,  WA. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-09003 

RELATIONSHIPS  BETWEEN  WATERDROP 
PROPERTIES  AND  FORCES  OF  IMPACT, 

Purdue  Univ.,  Lafayette,  IN.  Agricultural  Experi- 
ment Station. 

M.  A.  Nearing,  and  J.  M.  Bradford. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  51,  No.  2,  p  425-430,  March-April  1987.  11 
fig,  3  tab,  21  ref. 

Descriptors:  *Soil  erosion,  *Rainfall  impact,  *Wa- 
terdrop  impact,  *Erosion,  Kinetics,  Momentum, 
Velocity. 

Waterdrop  impact  forces  cause  detachment  of  par- 
ticles from  soil  surfaces  and  are  an  important  com- 
ponent of  soil  erosion.  This  study  was  undertaken 
to  determine  the  effects  of  waterdrop  properties  on 
waterdrop  impact  forces.  Forces  of  impact  were 
measured  with  a  piezoelectric  transducer  for  3.3 1-, 
3.83-,  and  4.51-mm-diam  drops  falling  from  heights 
of  0.5,  1.4,  3.3,  6.4,  and  14.0  m.  Mean  peak  force  of 
impact  was  determined  to  be  a  function  of  both 
drop  kinetic  energy  and  momentum  for  individual 
drop  heights,  but  the  relationship  varied  with 
height.  Mean  peak  force  was  proportional  to  the 
diameter  squared  times  velocity  cubed  for  all  drop 
sizes  and  fall  heights.  Also,  the  peak  forces  were 
related  to  drop  oscillation  during  fall.  A  nondimen- 
sional  representation  of  impact  force  vs.  time  dura- 
tion of  impact  was  determined.  (Author's  abstract) 
W87-09004 


METHOD  TO  ESTIMATE  SOIL  LOSS  FROM 
EROSION, 

Illinois  Univ.  at  Urbana-Champaign.  Agricultural 

Experiment  Station. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-09007 


SEMIPORTABLE  MULTISLOT  DIVISOR  FOR 
EROSION  AND  RUNOFF  MEASUREMENTS, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Soil  Science. 

For  primary  bibliographic  entry  see  Field  7B. 
W 87-090 10 


STOCHASTIC  MODEL  FOR  SEDIMENT 
YIELD  USING  THE  PRINCIPLE  OF  MAXI- 
MUM ENTROPY, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

V.  P.  Singh,  and  P.  F.  Krstanovic. 

Water  Resources  Research  WRERAQ,  Vol.   23, 


No.  5,  p  781-793,  May  1987.  15  fig,  3  tab,  48 
append. 

Descriptors:  'Soil  erosion,  'Stochastic  proc 
•Model  studies,  •POME,  'Sediment  yii 
•Runoff,    Distribution,   Calibrations,    Frobabili 

process. 

The  principle  of  maximum  entropy  was  appliet 
derive  a  stochastic  model  for  sediment  yield  fi 
upland  watersheds.  By  maximizing  the  conditic 
entropy  subject  to  certain  constraints,  a  probabi 
distribution  of  sediment  yield  conditioned  on 
probability  distribution  of  direct  runoff  voh 
was  obtained.  This  distribution  resulted  in  minii 
ly  prejudiced  assignment  of  probabilities  on 
basis  of  given  information.  The  parameters  of 
distribution  were  determined  from  such  prior 
formation  about  the  direct  runoff  volume  and  s 
ment  yield  as  their  means  and  covariance. 
stochastic  model  was  verified  by  using  three  set 
field  data  and  was  compared  with  a  bivai 
normal  distribution.  The  model  predicted  sedin 
yield  reasonably  accurately.  (Author's  abstract) 
W87-09016 


PHYSICAL  AND  BIOLOGICAL  EFFECTS 
GRAVEL  EXTRACTION  IN  RIVER  BEDS, 

CEMAGREF  -  Groupement  d'Aix-en-Prove 

Section   Qualite   des  Eaux,   BP99- 13603,  Ail 

Provence,  France. 

For  primary  bibliographic  entry  see  Field  4C. 

W87-09049 


GEOCHEMISTRY  OF  SOIL  HUMIC  S 
STANCES, 

Illinois    Univ.    at    Urbana-Champaign.    Dept 

Agronomy. 

F.  J.  Stevenson. 

IN:    Humic    Substances   in    Soil,    Sediment, 

Water:  Geochemistry,  Isolation,  and  Characte 

tion.  John  Wiley  and  Sons,  New  York,  NY.  191 

13-52,  14  fig,  8  tab. 

Descriptors:  •Geochemistry,  *Soil  chemi 
•Humic  substances,  Humic  acid,  Clays,  Mine 
Pesticides,  Cation  exchange,  Chemical  react: 
Soil  water. 

Past  and  present  concepts  of  the  nature  and  o 
of  humic  substances  are  discussed  in  terms  ol 
structural  chemistry  of  humic  acids  and  rela 
ships  between  the  various  humus  fractions.  V 
consideration  is  given  to  the  interactions  of  hi 
substances  with  clay  minerals  and  trace  elem 
to  sorption  reactions  involving  pesticides  and  i 
ed  organic  compounds,  and  to  the  role  of  hi 
substances  in  rock  weathering  and  the  trans: 
tion  of  mineral  matter.  Other  topics  of  int 
include  the  contribution  of  humic  substances  ti 
cation  exchange  capacity  of  the  soil,  speciatk 
trace  metals  in  the  soil  solution,  chemical  int 
tions  involving  pesticides  and  humic  substa 
and  radiocarbon  dating  of  soil  humus.  Humic 
stances  represent  a  complex  mixture  of  mole 
of  various  sizes  and  shapes  but  no  compl 
satisfactory  scheme  has  been  forthcoming  for 
extraction  and  purification.  Major  emphasis  r 
to  be  given  to  the  development  of  procei 
leading  to  the  isolation  of  molecularly  hornof 
ous  fractions  free  of  inorganic  and  organic  iro 
ties.  Other  areas  requiring  further  study  are 
genetic  relationships  between  humic  subsfc 
from  diverse  sources;  (2)  nature  of  the  bui 
blocks  of  humic  substances;  (3)  structural  am 
ment  of  reactive  functional  groups;  and  (4)  mi 
nisms  whereby  humic  substances  combine 
trace  elements  and  clay  minerals.  (See  also 
09067)  (Author's  abstract) 
W87-09068 


GEOCHEMISTRY  OF  HUMIC  SUBSTtt 
IN  LAKE  SEDIMENTS, 

Tokyo    Metropolitan    Univ.    (Japan).    Depl 

Chemistry. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-09072 


GEOCHEMISTRY   OF  HUMIC  SUBSTAf 
IN  MARINE  SEDIMENTS, 
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istitut    Francais    du    Petrole,    Rueil    Malmaison 

:rance).  Dept.  de  Geochemie. 

I.  Vandenbroucke,  R.  Pelet,  and  Y.  Debyser. 

4    Humic    Substances    in    Soil,    Sediment,    and 

/iter  Geochemistry,  Isolation,  and  Characteriza- 

on.  John  Wiley  and  Sons,  New  York,  NY.  1985.  p 

19-273,  12  fig,  8  tab. 

lescriptors:  'Geochemistry,  *  Humic  substances, 
Viarine  sediments.  Sedimentation,  Organic  matter, 
hemical  analysis,  Degradation,  Chemical  reac- 
Mis. 

umic  substances  occur  in  recent  marine  sedi- 
ents  and  their  amounts  and  compositions  depend 
>th  on  (1)  the  sedimentation  environment,  which 
fluences  the  nature  of  the  organic  input  and 
lportance  of  alteration  processes,  and  (2)  the 
rolutionary  stage  of  the  organic  matter.  A  brief 
view  points  out  some  chemical  features  of  sedi- 
entary  humic  substances  revealed  by  a  number  of 
lalytical  methods:  elemental  analysis,  infrared 
ectroscopy,  nuclear  magnetic  resonance,  degra- 
itive  methods,  and  isotopic  analysis.  Based  on 
mples  obtained  during  the  ORGON  cruises,  the 
tin  factors  controlling  the  composition  of  marine 
imic  substances  present  in  the  water-sediment 
terface  are  the  origin  of  organic  input  and  the 
dox  potential  of  the  environment  during  trans- 
ition of  the  organic  matter  to  the  sediment, 
lis  chapter  discusses  possible  origins  of  humic 
bstences  in  marine  sediments  and  suggests  that 
ey  can  result  either  from  polycondensation  reac- 
►ns  of  the  degradation  products  of  organic 
irter.  or  from  oxidative  degradation  reactions. 
>rmation  of  primary  humic  substances  (polycon- 
nsation)  leads  mainly  to  insoluble  humin-humic 
d  fulvic  acids  are  mainly  secondary  humic  sub- 
roces  formed  by  oxidation  of  humin.  Humic  sub- 
mces  in  marine  sediments  can  be  derived  from 
game  material  produced  either  in  terrestrial  or 
irine  environments.  Evolution  of  humic  sub- 
inces  during  burial  of  the  sediment  and  their 
lation  with  the  kerogen  of  ancient  sediments  is 
itatively  proposed  to  depend  on  their  molecular 
:e  and  functionality.  (See  also  W87-09067)  (Au- 
Dr's  abstract) 
87-09076 


X)NOMIC  DIFFERENCES  BETWEEN  CU- 
I'LATTVE  AND  EPISODIC  REDUCTION  OF 
BIMENT  FROM  CROPLAND, 

inois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 

nmental  Studies. 

I.  Wu,  J.  B.  Braden,  and  G.  V.  Johnson. 

search   Report   204,   UILU-WRC-86-204,   Sep- 

nber  1986.  129  p,  7  fig,  39  tab,  89  ref,  append. 

ater  Resources  Center  Project  No.  S-099-ILL. 

scriptors:  *Sedimentation,  'Model  studies, 
conomic  aspects,  *Crops,  'Sediment  load,  Sedi- 
mt  control.  Surface  runoff,  Simulation  analysis, 
wm  water,  Cost  analysis,  Agriculture. 

:thods  for  reducing  cumulative  sediment  loads 
mi  cropland  are  compared  with  methods  for 
luring  sediment  loads  from  extreme  storms.  The 
ue  is  whether  the  optimal  means  of  controlling 
mulative  loads  are  very  different  from  the  opti- 
J  controls  for  storm  event  loads.  Differences  are 
scribed  in  terms  of  costs  and  management  prac- 
es.  The  analysis  entailed  developing  a  storm- 
nt  simulation  model  analogous  to  the  SEDEC 
limentation  economics  model.  The  analogue 
>del  was  used  to  identify  the  respective  optimal 
>pland  management  strategies  for  various  ex- 
ile storm  conditions.  These  strategies  were  then 
uyzed  using  the  annual  average  SEDEC,  and 
!  optimal  strategies  from  SEDEC  were  analyzed 
their  storm-event  properties.  The  comparisons 
rait  conclusions  concerning  the  relative  effec- 
fness  of  management  strategies  for  achieving 
njulative  sediment  goals  versus  storm-event  load 
als.  Data  for  a  223  study  site  in  the  Highland- 
ver  Lake  Watershed  in  Southwestern  Illinois 
:r^ analyzed  using  this  approach.  The  study  pro- 
ved four  main  conclusions.  First,  control  costs 

episodic  sediment  loads  were  consistently 
;ner  than  the  costs  for  proportionate  reductions 
annual  average  loads.  Furthermore,  strategies 

reducing  cumulative  loads  generally  achieve 
»  than  proportionate  reductions  in  cumulative 


loads.  Second,  the  highest  control  costs  were  gen- 
erally for  the  most  extreme  storms.  Third,  contour 
cultivation  is  a  key  element  of  efficient  manage- 
ment strategies  for  row  crops.  Finally,  where  a 
permanent  grass  crop  is  grown  adjacent  to  the 
stream,  there  is  generally  little  more  to  be  gained 
by  changing  upslope  management  practices.  This 
suggests  that  grass  strips  along  streams  would 
greatly  reduce  the  need  to  modify  farming  prac- 
tices elsewhere  in  order  to  limit  sedimentation. 
(See  also  W87-09067)  (Author's  abstract) 
W87-09090 


MAN-INDUCED  GRADIENT  ADJUSTMENT 
OF  THE  SOUTH  FORK  FORKED  DEER 
RIVER,  WEST  TENNESSEE, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  6G. 
W87-09206 


NEW  METHOD  FOR  DETERMINING  THE 
CONCENTRATIONS  OF  VOLATILE  ORGANIC 
COMPOUNDS  IN  SEDIMENT  INTERSTITIAL 
WATER, 

Environmental    Sciences    Div.    Lawrence    Liver- 
more  National  Lab.,  Livermore,  CA  94550. 
For  primary  bibliographic  entry  see  Field  5 A. 
W87-09233 


MECHANICS  OF  SEDIMENT  TRANSPORTA- 
TION AND  ALLUVIAL  STREAM  PROBLEMS, 

University  of  Roorkee  (India). 

R.  J.  Garde,  and  K.  G.  Ranga  Raju. 

Second  Edition.  John  Wiley  and  Sons,  New  York, 

NY.  1985.  618  p. 

Descriptors:  'Sediment  transport,  'Alluvial 
streams,  'Streams,  'Sediments,  Flow  profiles,  Bed 
load,  Suspended  solids,  Sampling,  Rivers,  Cur- 
rents, Pipes. 

The  authors  summarize  and  synthesize  the  vast 
amount  of  information  on  sediment  transport  and 
problems  related  to  alluvial  streams  scattered  in 
numerous  journals,  monographs  and  other  research 
publications.  The  contents  of  the  book  have  been 
divided  into  two  parts.  The  first  part  consisting  of 
eight  chapters  deals  with  the  theory  of  sediment 
transport  and  includes  such  aspects  as  properties  of 
sediments,  incipient  motion  condition,  flow  re- 
gimes, resistance  to  flow,  bed  load  transport,  sus- 
pended load  transport  and  total  load  transport.  The 
second  part  consisting  of  another  eight  chapters 
deals  with  applied  problems  such  as  sediment  sam- 
plers and  sampling,  stable  channels,  alluvial 
streams,  variations  in  stream  bed  elevation  and 
plan  forms,  sediment  control,  river  training,  and 
miscellaneous  problems  such  as  model  studies,  mud 
flows,  density  currents  and  sediment  transport 
through  pipes.  (Lantz-PTT) 
W87-09337 


SEDIMENT  DIFFUSION  IN  PRIMARY  SHAL- 
LOW RECTANGULAR  CLARIFIERS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5F. 
W87-09376 


EROSION  CONTROL  OF  SCOUR  DURING 
CONSTRUCTION;  REPORT  6:  FINITE  -  A  NU- 
MERICAL MODEL  FOR  COMBINED  RE- 
FRACTION AND  DIFFRACTION  OF  WAVES, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8B. 

W87-09482 


SUSPENDED  PARTICULATE  MATTER  IN 
COMMENCEMENT  BAY, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

E.  T.  Baker,  and  S.  L.  Walker. 
NOAA  Technical  Memorandum  OMPA-26,  De- 
cember 1982.  47  p,  27  fig,  4  tab,  8  ref. 


Chemical  Processes — Group  2K 

Descriptors:  'Sediment  transport,  'Fate  of  pollut- 
ants, 'Suspended  sediments,  'Turbidity,  'Sedi- 
ments, 'Commencement  Bay,  Estuaries,  Particu- 
late matter,  Puget  Sound,  Bottom  sediments,  Salin- 
ity, Puyallup  River,  Water  currents. 

The  distribution  and  transport  of  suspended  partic- 
ulate matter  was  surveyed  in  Commencement  Bay, 
Puget  Sound,  during  three  periods  in  1980-1981. 
The  suspended  particulates  appeared  as  follows:  a 
thin  (<5  m)  surface  layer,  a  thick  mid-depth  low 
turbidity  zone  containing  one  or  more  high-turbidi- 
ty layers,  and  a  benthic  turbidity  layer  of  highly 
variable  concentration  and  thickness.  Scatter  plots 
of  salinity  versus  the  suspended  particulates  con- 
centration had  the  highest  correlation  during  high 
runoff  periods.  Horizontal  suspended  matter  trans- 
port averaged  about  12.7  micrograms/sq  cm/sec. 
Vertical  particle  flux  averaged  about  5.5  g/sq  m/ 
day  at  25  m  and  >80  g/sq  m/day  in  the  bottom 
waters.  Transport  of  suspended  particulate  matter 
was  controlled  as  follows:  surface  layer-Puyallup 
River  plume;  mid-depth--bottom  erosion  near  the 
river  mouth;  and  bottom-daily  erosion/deposition 
which  added  suspended  particles  to  a  strong  and 
steady  clockwise  circulation.  (Cassar-PTT) 
W87-09498 


PLANS  AND  EXPERIMENTS  TO  DEAL  WITH 
LARGE  AMOUNTS  OF  SEDIMENT  IN  HUN- 
GARIAN MINES  UNDER  KARSTIC  WATER 
HAZARD, 

Mining  Research  Inst.,  Budapest  (Hungary). 
For  primary  bibliographic  entry  see  Field  4C. 
W87-09590 


2K.  Chemical  Processes 


DETERMINATION  OF  MONOMERIC  AND 
POLYNUCLEAR  ALUMINUM(III)  SPECIES 
AND  HYDROLYSIS  CONSTANTS, 

Ohio   State   Univ.,    Columbus.    Water   Resources 

Center. 

For  primary  bibliographic  entry  see  Field  IB. 

W87-08611 


PHOTOCHEMICAL  TRANSFORMATIONS, 

SRI  International,  Menlo  Park,  CA.  Physical  Or- 
ganic Chemistry  Dept. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-08682 


POSSIBLE  INFLUENCE  OF  THE  COMPO- 
NENTS OF  THE  SOIL  AND  LITHOSPHERE 
ON  THE  DEVELOPMENT  AND  GROWTH  OF 
NEOPLASMS, 

European  Institute  of  Ecology  and  Cancer,  Brus- 
sels (Belgium). 
E.  G.  Peteers. 

Experientia  EXPEAM,  Vol.  43,  No.  1,  p  74-81, 
January  1987.  7  tab,  94  ref. 

Descriptors:  'Water  quality  effects,  'Cancer, 
'Groundwater,  'Geochemistry,  'Geocarcinogens, 
•Trace  elements,  'Carcinogens,  Soil  composition, 
Selerium,  Wastewater. 

A  review  of  the  background  soil-cancer  relation- 
ship is  followed  by  an  investigation  of  geocarcino- 
genic  diseases  in  relation  to  soil  composition.  Gen- 
eral factors  are  initially  discussed  such  as  soil  con- 
centration of  selenium,  Caesium-rubidium-potassi- 
um, trace  elements,  natural  radioactivity  risks, 
cancer  risks  in  connection  with  recycled 
wastewater.  In  its  final  part,  the  study  examines 
geocarcinogenic  diseases  linked  with  soil  composi- 
tion covering  gastric  cancer,  cancer  of  the  asopho- 
gus,  urinary,  breast,  and  bronchial  cancer,  pleural 
mesothelimae  and  bone  cancer.  (Author's  abstract) 
W87-08693 


ROLE  OF  CUPRIC  IONS  IN  THE  GENERA- 
TION OF  SUPEROXIDE  IN  NATURAL 
WATERS, 

Universidade  Estadual  de  Campinas  (Brazil).  Inst. 

de  Quimica. 

W.  F.  Jardim,  M.  I.  Solda,  and  S.  M.  N.  Gimenez. 
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Field  2— WATER  CYCLE 


Group  2K — Chemical  Processes 

The  Science  of  the  Total  Environment  STENDL, 
Vol.  58,  No.  1/2,  p  47-54,  December  1986.  3  Tig,  2 
tab,  15  ref.  FAPESP  Scholarship  84/0635-1. 

Descriptors:  "Chemical  reactions,  'Copper,  'Su- 
peroxide, 'Natural  waters,  'Photochemistry,  Ions, 
Organic  compounds,  Hydrogen  peroxide,  Ligands, 
Toxicity. 

Photochemical  generation  of  superoxide  ions  in 
water  bodies  has  been  associated  with  both  syn- 
thetic and  naturally  occurring  organic  compounds. 
Indirect  superoxide  measurements  are  usually 
made  by  determining  the  concentration  of  hydro- 
gen peroxide  (as  a  product  of  superoxide  dismuta- 
tion),  or  by  measuring  the  amount  of  nitrite  pro- 
duced when  superoxide  oxidizes  hydroxylamine. 
Evidence  that,  under  alkaline  conditions,  cupric 
ions  generate  superoxide  in  natural  waters  by  a 
very  sensitive  catalytic  reaction  was  collected. 
This  reaction  is  enhanced  by  hydroxyl  and  borate 
ions.  Strong  natural  and  synthetic  ligands  inhibit 
the  reaction,  suggesting  that  only  free  or  hydro- 
lyzed  species  are  involved.  Copper  speciation  stud- 
ies were  performed  using  this  technique.  These 
results  bring  a  new  parameter  for  evaluating 
copper  toxicity  to  the  aquatic  biota,  i.e.  the  toxicity 
via  superoxide  ions.  (Author's  abstract) 
W87-08716 


CHEMISTRY  OF  THE  RIVER  NIGER  I. 
MAJOR  IONS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

J.  O.  Nriagu. 

The  Science  of  the  Total  Environment  STENDL, 
Vol.  58,  No.  1/2,  p  81-88,  December  1986.  1  fig,  3 
tab,  27  ref. 

Descriptors:  'River  Niger,  'Water  chemistry, 
Ions,  Metals,  Nutrients,  Anions,  Cations,  Seasonal 
variation,  Weathering. 

The  pH  and  concentrations  of  Ca,  Mg,  Na,  K,  Fe, 
S04,  N03,  CI,  F,  and  HC03  in  River  Niger  water 
were  measured  during  the  peak  and  lean  flow 
regimes.  The  concentrations  of  S04  (0.34  mg/L) 
and  CI  (0.46  mg/L)  rank  among  the  lowest  ever 
reported  for  the  major  rivers  of  the  world.  The 
dissolved  solids  show  a  pronounced  seasonality, 
the  levels  generally  being  significantly  elevated 
during  the  dry  season  (December  to  April)  when 
the  river  loses  a  large  fraction  of  its  water.  A 
comparison  of  the  basin  loss  rate  by  river  transport 
against  the  inputs  from  the  atmosphere  shows  that 
the  terrestrial  ecosystems  retain  most  of  the  major 
ions  deposited  via  the  atmosphere.  The  hydroche- 
mistry  of  the  River  Niger  is  thus  determined  pri- 
marily by  the  weathering  of  the  Precambrian 
Shield  rocks,  and  little  of  the  atmospheric  inputs 
into  the  drainage  basin  seem  to  actually  get  into 
the  river.(See  also  W87-08720)  (Author's  abstract) 
W87-08719 


CHEMISTRY  OF  THE  RIVER  NIGER  II. 
TRACE  METALS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

J.  O.  Nriagu. 

The  Science  of  the  Total  Environment  STENDL, 
Vol.  58,  No.  1/2,  p  89-92,  December  1986.  2  tab, 
20  ref. 

Descriptors:  'River  Niger,  'Water  chemistry, 
•Trace  metals,  Drainage  basins,  Transport,  Metals. 

The  average  concentrations  of  copper  (140  ng/L) 
and  cadmium  (<  10  ng/L)  in  River  Niger  water 
are  among  the  lowest  in  a  n  ajor  river.  Phases 
leachable  by  dilute  acids  account  for  30-50%  of  the 
particulate  metal  load  of  the  river.  On  a  global 
basis,  the  delivery  of  metals  by  the  River  Niger 
seems  to  represent  a  tiny  fraction  of  the  fluvial 
input  into  the  oceans.  Assuming  that  the  drainage 
basin  of  the  River  Niger  is  representative  of  those 
of  the  other  major  rivers  on  the  continent,  the 
transport  of  metals  to  the  oceans  by  African  rivers 
is  estimated  to  be  280,  900,  620,  660  and  <  20  t/ 
year,  respectively,  for  Cu,  Ni,  Zn,  Co  and  Cd. 
These  data  are  orders  of  magnitude  lower  than 
what  one  finds  in  the  literature,  and  point  to  the 


fact  that  the  riverine  flux  of  metals  from  the  other 
regions  of  the  world  needs  to  be  re-evaluated.  (See 
also  W87-08719)  (Author's  abstract) 
W87-08720 


STAGNANT  SULPHIDIC  BASIN  WATERS, 

Chalmers  University  of  Technology,  Goteborg 
(Sweden).  Dept.  of  Analytical  and  Marine  Chemis- 
try. 

D.  Dyrssen. 

The  Science  of  the  Total  Environment  STENDL, 
Vol.  58,  No.  1/2,  p  161-173,  December  1986.  6  fig, 
4  tab,  32  ref. 

Descriptors:  'Stagnant  water,  'Sulfides,  'Chemi- 
cal reactions,  'Seawater,  Organic  matter,  Sulfates, 
Alkalinity,  Black  Sea,  Trace  metals. 

The  two  main  conditions  for  the  formation  of 
sulfidic  seawater  are  the  restriction  of  water  ex- 
change and  the  input  of  decomposable  organic 
matter.  The  stoichiometry  of  sulfate  reduction 
gives  a  relation  between  titration  alkalinity  and 
sulfide  concentration,  which,  however,  is  not  the 
one  found  experimentally  in  the  Black  Sea.  Com- 
puter analysis  of  the  potentiometric  titration  of 
sulfide  with  mercury  chloride  elucidates  the  two 
equivalence  points.  The  difference  between  them 
gives  the  concentration  of  thiols.  The  concentra- 
tions of  trace  metals  should  increase  with  increas- 
ing sulfide  may  explain  the  low  concentrations  of 
trace  metals  in  sulfidic  seawater.  Calculations  on 
titration  alkalinity  indicate  a  slow  build-up  of 
excess  alkalinity  in  stagnant  sulfidic  basin  waters. 
(Author's  abstract) 
W87-08722 


ADSORPTIVE  BEHAVIOR  OF  BUTYLTIN 
COMPOUNDS  UNDER  SIMULATED  ESTUA- 
RINE  CONDITIONS, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-08730 


HEAVY  METALS  IN  LAKE  KINNERET 
(ISRAEL):  II.  HYDROGEN  SULFIDE  DEPEND- 
ENT PRECIPITATION  OF  COPPER,  CADMI- 
UM, LEAD  AND  ZINC, 

Bayreuth  Univ.  (Germany,  F.R.).  Dept.  of  Hydrol- 
ogy- 

For  primary  bibliographic  entry  see  Field  2H. 
W87-08761 


CARBON    ISOTOPE   FRACTIONATION    AND 
CHANGES   IN   THE   FLUX   AND   COMPOSI- 
TION OF  PARTICULATE  MATTER  RESULT- 
ING FROM  BIOLOGICAL  ACTIVITY  DURING 
A  SEDIMENT  TRAP  EXPERIMENT  IN  LAKE 
GREIFEN,  SWITZERLAND, 
Woods  Hole  Oceanographic  Institution,  MA. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-08867 


FREE  AMINO  ACIDS  IN  LAKES:  CONCEN- 
TRATIONS AND  ASSIMILATION  RATES  IN 
RELATION  TO  PHYTOPLANKTON  AND  BAC- 
TERIAL PRODUCTION, 

Royal  Veterinary  and  Agricultural  University, 
Frederiksberg  C.  (Denmark).  Dept.  of  Microbiolo- 
gy- 

For  primary  bibliographic  entry  see  Field  2H. 
W87-08868 


VOLATILIZATION     LOSS     OF     NITROGEN 
FROM  SUBMERGED  SALINE  SOIL, 

Central  Soil  Salinity  Research  Inst.,  Research  Sta- 
tion Canning  Town  (India). 
For   primary   bibliographic   entry   see   Field   2G. 

W87-08892 


SPATIAL  VARIABILITY  IN  THE  CHEMICAL 
COMPOSITION  OF  SNOWCOVER  IN  A 
SMALL,  REMOTE,  SCOTTISH  CATCHMENT, 

University  of  East  Anglia,  Norwich  (England). 
School  of  Environmental  Sciences. 


For  primary  bibliographic  entry  see  Field  5B. 

W87-08945 


SEASONAL     AND     SPATIAL     TRENDS     I 
SOUTH  GREENLAND  SNOW  CHEMISTRY, 

New    Hampshire    Univ.,    Durham.    Inst,    for   tl 

Study  of  Earth,  Oceans  and  Space. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08946 


SCAVENGING  OF  ATMOSPHERIC  SULFA! 
BY  ARCTIC  SNOW, 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept. 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2C. 

W87-08947 


EFFECT  OF  'WHITING'  ON  OPTICAL  PRO 

ERTIES  AND  TURBIDITY  IN  OWASCO  LAK 

NEW  YORK, 

Upstate  Freshwater  Inst.,  Syracuse,  NY. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-08966 


KINETICS  OF  SULFATE  ADSORPTION  AP> 
DESORPTION  BY  CECIL  SOIL  USING  MIS( 
BLE  DISPLACEMENT, 

Clemson  Univ.,  SC  Dept.  of  Horticulture. 

For  primary   bibliographic   entry  see   Field  2 

W87-08995 


EVALUATION  OF  NATURAL  TRACERS  IN  t 
ACIDIC  AND  METAL-RICH  STREAM, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-09021 


GEOCHEMISTRY    OF    SOIL    HUMIC    St 
STANCES, 

Illinois    Univ.    at    Urbana-Champaign.    Dept. 

Agronomy. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-09068 


NATURE   OF   NITROGEN    IN   HUMIC  SI 
STANCES, 

Chemical  and  Biology  Research  Inst.,  Reseai 
Branch,  Agriculture  Canada,  Ottawa,  Ontario. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-09078 


EXTRACTION     OF     HUMIC     SUBSTANC 
FROM  SOIL, 

Birmingham  Univ.  (England).  Dept.  of  Chemisl 
For  primary  bibliographic  entry  see  Field  7B. 
W87-09079 


FRACTIONATION    OF    SOIL    HUMIC    SI 
STANCES, 

Lincoln  Coll.,  Canterbury  (New  Zealand).  D( 

of  Soil  Science. 

For   primary   bibliographic   entry   see   Field   : 

W87-09081 


FRACTIONATION         TECHNIQUES         F 
AQUATIC  HUMIC  SUBSTANCES, 

Geological  Survey,  Denver,  CO.  Water  Resoui 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-09082 


ANALYTICAL  METHODOLOGY  FOR  E! 
MENTAL  ANALYSIS  OF  HUMIC  SI 
STANCES, 

Huffman  Laboratories,  Inc.,  Wheat  Ridge,  < 
For  primary  bibliographic  entry  see  Field  7B. 

W87-09083 


IMPLICATIONS  OF  ELEMENTAL  CHAR 
TERISTICS  OF  HUMIC  SUBSTANCES, 

Arizona  Univ.,  Tucson.  Dept.  of  Chemistry. 
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or  primary  bibliographic  entry  see  Field  7B. 
'87-09084 


IOLECULAR  SIZE  AND  WEIGHT  MEASURE- 
IL'NTS  OF  HUMIC  SUBSTANCES, 

eological  Survey,  Denver,  CO. 

or  primary  bibliographic  entry  see  Field  7B. 

•87-09085 


CIDIC  FUNCTIONAL  GROUPS  OF  HUMIC 
JBSTANCES, 

eorgia  Inst,  of  Tech.,  Atlanta.  School  of  Geo- 
lysical  Sciences. 
M.  Perdue. 

t  Humic  Substances  in  Soil,  Sediment,  and 
ater:  Geochemistry,  Isolation,  and  Characteriza- 
in.  John  Wiley  and  Sons,  New  York,  NY.  1985.  p 
3-526,  8  fig,  1  tab. 

scriptors:  'Acidic  functional  groups,  'Humic 
tstances,  •Humic  acids,  *Chemical  analysis,  Or- 
nic  compounds.  Statistical  studies,  Mathematical 
xJels,  Hydrogen  ion  concentration.  Acidity,  Po- 
itiometric  level. 

detailed  discussion  of  the  factors  that  affect  the 
idities  of  organic  acids  is  presented,  with  empha- 
on  statistical,  electrostatic,  and  derealization 
ects.  From  such  considerations  and  the  very 
;h  degree  of  oxygen  substitution  in  humic  sub- 
nets, it  can  be  concluded  that  humic  substances 
Bt  contain  a  complex  mixture  of  noidentical 
die  functional  groups.  Given  this  view  of  humic 
(stances,  quantitative  methods  of  functional 
>up  analysis  and  mathematical  models  of  proton 
ding  have  been  evaluated.  Although  all  poten- 
metric  methods  of  functional  group  analysis  are 
erently  operational,  the  total  acidity  can  be 
ermined  by  the  barium  hydroxide  method,  if 
>ropriate  precautions  are  taken  to  remove  all 
ored  material  from  the  reaction  mixtures  prior 
the  final  titration.  Any  method  that  purportedly 
tinguishes  between  different  classes  of  function- 
rroups  should  be  used  with  full  awareness  of  the 
:rational  nature  of  the  results  that  will  be  ob- 
led.  If  potentiometric  data  are  augmented  with 
arimetnc  and/or  spectroscopic  data,  more  accu- 
:  estimates  of  functional  group  concentrations 
i  possibly  be  obtained.  Until  recently,  most 
thematical  models  that  were  used  to  describe 
ton  binding  by  humic  substances  were  far  too 
pie,  and,  consequently,  served  only  as  empirical 
ve-fitting  equations.  More  recently,  several  au- 
rs  have  used  mathematical  models  that  treat 
aic  substances  as  having  a  continuous  distribu- 
i  of  acidic  functional  groups.  These  more  realis- 
models  are  highly  recommended  and  are  ex- 
ted  to  find  greater  acceptance  in  the  near 
'"MSee  also  W87-09067)  (Author's  abstract) 
7-09086 


iCTROSCOPIC  METHODS  (OTHER  THAN 
tR)  FOR  DETERMrNTNG  FUNCTIONALITY 
HUMIC  SUBSTANCES, 

orado    School    of  Mines,    Golden.    Dept.    of 
rmistry  and  Geochemistry, 
primary  bibliographic  entry  see  Field  7B. 
' -09087 


PLICATION  OF  NUCLEAR  MAGNETIC 
>ONANCE  SPECTROSCOPY  FOR  DETER- 
iNCli  FUNCnONALITY  IN  HUMIC  SUB- 

'logical  Survey,  Denver,  CO. 
P"™ary  bibliographic  entry  see  Field  7B. 

'-O9088 


EMISTRY  OF  NATURAL  WATERS, 

>  Faust,  and  O.  M.  Aly. 

lenvorths,  Boston,  MA.  An  Ann  Arbor  Sci- 

:Book.  1981.  400  p. 

criptors:  'Water  quality,  •Chemical  analysis, 
nutant  identification,  Groundwater,  Surface 
er,  Potable  water,  Water  quality  control,  Bio- 
cal  properties. 

basing  concern  is  being  expressed  about  the 
"Y  of  fresh  ground  and  surface  waters  and 


oceanic  waters  in  the  environment.  One  of  the 
highest  priority  uses  is,  of  course,  ingestion  of 
water  by  humans.  Consequently,  it  is  demanded 
that  potable  water  should  have  a  quality  to  meet  a 
rather  rigid  regimen  of  standards.  On  the  other 
hand,  it  has  been  recognized  that  natural  waters 
have  uses  other  than  drinking  by  man.  For  exam- 
ple, water  quality  is  extremely  important  to  fresh- 
water and  marine  aquatic  life,  for  industrial  and 
agricultural  uses,  and  for  recreation  and  esthetic 
uses.  These  latter  uses  of  water  have  moved  the 
governmental  and  scientific  communities  to  estab- 
lish quality  criteria  for  these  various  uses  of  natural 
waters.  There  are  many  natural  factors,  physical, 
chemical  and  biological,  that  affect  water  quality. 
There  are  also  many  anthropogenic  influences  on 
water  quality.  This  volume  attempts  to  document 
the  natural  chemical  factors.  Wherever  appropri- 
ate, however,  some  physical  and  biological  aspects 
are  cited.  (Lantz-PTT) 
W87-09149 


ADSORPTION  OF  INORGANIC  POLLUTANTS 
IN  AQUATIC  SYSTEMS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-09194 


REMOVAL  OF  MULTIVALENT  METAL  CA- 
TIONS FROM  WATER  USING  MICELLULAR- 
ENHANCED  ULTRAFILTRATION, 

Oklahoma  Univ.,  Norman. 

J.  F.  Scamehorn,  R.  T.  Ellington,  S.  D.  Christian, 

B.  W.  Penney,  and  R.  O.  Dunn. 

AIChE  Symposium  Series,  Vol.  82,  No.  250,  p  48- 

58,  February  1987.  7  fig,  1  tab,  22  ref. 

Descriptors:  *Water  treatment,  •Ultrafiltration, 
•Metals,  *Cations,  *Anions,  Copper. 

In  this  application  of  micellar-enhanced  ultrafiltra- 
tion (MEUF),  anionic  surfactant  is  added  to  water 
at  concentrations  well  above  the  critical  micelle 
concentration.  Multivalent  cationic  heavy  metals 
adsorb  on  the  resulting  highly  negatively  charged 
micelles.  The  solution  is  then  ultrafiltered  using 
membranes  with  pore  sizes  small  enough  to  block 
passage  of  micelles.  Electroneutrality  requires  that 
the  adsorbed  heavy  metals  also  be  rejected  by  the 
membrane.  The  permeate  contains  both  heavy 
metals  and  surfactant  in  very  low  concentrations. 
In  this  work,  divalent  copper  was  used  as  a  model 
heavy  metal  cation.  When  it  is  present  in  dilute 
concentrations,  rejections  of  99.8%  are  observed, 
demonstrating  that  MEUF  can  be  extremely  effec- 
tive in  this  separation.  The  permeate  purity  de- 
creases as  the  metal  concentration  in  the  feed  in- 
creases, the  added  surfactant  concentration  is  re- 
duced, the  solution  is  progressively  ultrafiltered  to 
higher  concentrations,  or  added  monvalent  salt  is 
present  in  solution.  Membranes  with  pore  sizes  of 
molecular  weight  cut-offs  of  20,000  or  below 
produce  excellent  rejections  in  this  application  of 
MEUF.  (Authors  abstract) 
W87-09223 


CHEMICAL  CHANGES  OF  ORGANIC  COM- 
POUNDS IN  CHLORINATED  WATER:  XII 
GAS  CHROMATOGRAPHIC-MASS  SPECTRO- 
METRIC  STUDIES  OF  THE  REACTIONS  OF 
METHYLNAPHTHALENES  WITH  HYPO- 
CHLORITE IN  DILUTE  AQUEOUS  SOLU- 
TION, 

Tokyo  Univ.  of  Science  (Japan).  Faculty  of  Phar- 
maceutical Sciences. 

S.  Onodera,  T.  Muratani,  N.  Kobatake,  and  S. 
Suzuki. 

Journal  of  Chromatography  JOCRAM,  Vol.  370, 
No.  2,  p  259-274,  December  1986.  10  fig,  3  tab,  40 
ref. 

Descriptors:  *Chemical  reactions,  *Water  treat- 
ment, 'Chlorination,  Wastewater  treatment,  Or- 
ganic compounds,  Gas  chromatography,  Mass 
spectrophotometry,  Methylation. 

The  products  of  aqueous  chlorination  reactions  of 
naphthalene,  1-  and  2-methylnaphthalenes,  1,2-, 
1,3-,  1,4-,  1,5-,  1,8-,  and  2,6-dimethylnaphthalenes 


Chemical  Processes — Group  2K 

and  2,3,5-trimethylnaphthalene  with  hypochlorite 
have  been  determined  by  gas  chromatography- 
mass  spectrometry.  They  included  chloro-substi- 
tuted,  oxygenated  (quinones)  and  hydroxylated 
(phenols  compounds  which  were  readily  formed  at 
room  temperature.  The  extent  of  the  reactions  was 
shown  to  depend  on  the  pH,  the  initial  concentra- 
tions of  both  compounds  and  the  number  of  methyl 
substituents  and  their  positions.  Monochlorinated 
compounds  were  identified  in  the  chlorinated 
water  under  those  conditions  utilized  for  water 
treatment.  (Author's  abstract) 
W87-09224 


KINETICS    AND    MECHANISMS    OF    HYPO- 
CHLORITE OXIDATION  OF  ALPHA-AMINO 
ACIDS  AT  THE  TIME  OF  WATER  DISINFEC- 
TION (CINETIQUES  ET  MECHANISMES  DE 
L'ACTION  OXYDATIVE  DE  L'HYPOCHLOR- 
ITE  SUR  LES  ACIDES  ALPHA-AMINES  LORS 
DE  LA  DESINFECTION  DES  EAUX), 
Lab.   de   genie   sanitaire,   Ecole   Nationale   de   la 
Sante   Publique   (ENSP),   Avenue   du   Professeur 
Leon  Bernard,  35043  Rennes  Cedex,  France. 
For  primary  bibliographic  entry  see  Field  5F. 
W87-09274 


PRINCIPLES  OF  AQUATIC  CHEMISTRY, 

Massachusetts  Inst,  of  Tech.,  Lexington.  Lincoln 

Lab. 

F.  M.  M.  Morel. 

John  Wiley  and  Sons,  New  York,  NY.  1983.  446  p. 

Descriptors:  *Water  chemistry,  *Chemistry, 
•Aquatic  environment,  *Chemical  properties, 
•Chemical  analysis,  Kinetics,  Thermodynamics, 
Hydrogen  ion  concentration,  Chemical  precipita- 
tion, Oxidation. 

The  central  position  of  aquatic  chemistry  in  the 
natural  sciences  gives  it  an  increasing  popularity  in 
science  and  engineering  curricula;  it  also  makes  it  a 
difficult  topic  to  teach  for  it  requires  exploring 
some  aspects  of  almost  all  sciences.  This  text  is 
intended  for  first  year  graduate  students  and  ad- 
vanced undergraduates.  The  first  three  chapters 
deal  with  conservation  of  mass,  thermodynamics 
and  kinetics,  and  chemical  equilibrium  calculations, 
providing  a  general  background  indispensible  for 
the  rest  of  the  book.  In  the  next  five  chapters,  the 
subject  of  aquatic  chemistry  proper  is  developed 
following  the  accepted  divisions  of  acid-base,  pre- 
cipitation-dissolution, coordination,  redox,  and  sur- 
face chemistry.  Chapters  5  and  6  focus  more  on 
chemical  principles  and  less  on  the  intricate  reali- 
ties of  natural  waters  which  are  introduced  more 
fully  in  the  later  chapters.  (Lantz-PTT) 
W87-09305 


AQUATIC  CHEMISTRY:  AN  INTRODUCTION 
EMPHASIZING  CHEMICAL  EQUILIBRIA  IN 
NATURAL  WATERS, 

Eidgenoessische  Technische  Hochschule,   Zurich 

(Switzerland). 

For  primary  bibliographic  entry  see  Field  2A. 

W87-09340 


FREE  AMINO  ACIDS  IN  MARINE  RAINS: 
EVIDENCE  FOR  OXIDATION  AND  POTEN- 
TIAL ROLE  IN  NITROGEN  CYCLING, 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL. 

For  primary  bibliographic  entry  see  Field  2B. 
W87-09349 


ORIGIN  OF  BRINE  IN  THE  SAN  ANDRES 
FORMATION,  EVAPORITE  CONFINING 
SYSTEM,  TEXAS  PANHANDLE  AND  EAST- 
ERN NEW  MEXICO, 

Texas  Univ.  at  Austin.  Bureau  of  Economic  Geol- 
ogy. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-09351 


SELENIUM  IN  THE  TRIBUTARIES  OF  THE 
ORINOCO  IN  VENEZUELA, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
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Group  2K — Chemical  Processes 

Earth  and  Planetary  Sciences. 
H  S  Yee,  C.  I.  Measures,  and  J.  M.  Edmond. 
Nature  NATUAS,  Vol.  326,  No.  6114,  p  686-689, 
April  1987.  2  fig,  1  tab,  14  ref. 

Descriptors:  *Trace  elements,  'Orinoco  River, 
•Selenium,  'Drainage  basins,  Geochemistry,  Trib- 
utaries, Venezuela,  Rivers,  Weathering,  Heavy 
metals. 

The  drainage  basins  of  large  pristine  rivers  are 
valuable  natural  laboratories  for  the  study  of  trace 
element  geochemistry.  Their  relatively  unper- 
turbed nature  provides  the  opportunity  to  establish 
natural  concentration  ranges  thus  giving  a  back- 
ground against  which  anthropogenically  impacted 
environments  may  be  understood.  The  wide  range 
of  geological  provinces  present  in  large  basins  also 
provides  an  opportunity  to  identify  the  underlying 
geochemical  parameters  which  determine  the 
sources  and  transport  of  the  elements  in  the  hydro- 
sphere. (Author's  abstract) 
W87-09406 


SEASONAL  EFFECTS  ON  GROUND-WATER 
CHEMISTRY  OF  THE  OUACHITA  MOUN- 
TAINS, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 
Savannah  River  Lab. 

K.  F.  Steele,  W.  M.  Fay,  and  P.  N.  Cavendor. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE83-001216, 
A04  in  paper  copy,  A01  in  microfiche.  DPST-81- 
141-24.  August  1982.  63  p,  4  fig,  19  tab,  24  ref. 
Contract  No.  DE-AC09-76SR00001. 

Descriptors:  'Geochemistry,  'Groundwater, 
'Water  quality,  'Arkansas,  Ouachita  Mountains, 
Seasonal  variation. 

Samples  from  13  groundwater  sites  (10  springs  and 
3  wells)  in  the  Ouachita  Mountains  were  collected 
nine  times  during  a  16-month  period.  Daily  sam- 
pling of  six  sites  was  carried  out  over  an  11 -day 
period,  with  rain  during  this  period.  Finally, 
hourly  sampling  was  conducted  at  a  single  site 
over  a  7-hour  period.  The  samples  were  analyzed 
for  pH,  conductivity,  temperature,  total  alkalinity, 
nitrate,  ammonia,  sulfate,  phosphate,  chloride, 
silica,  Na,  K,  Li,  Ca,  Mg,  Sr,  Ba,  Fe,  Mn,  Zn,  Cu, 
Co,  Ni,  Pb,  Hg,  Br,  F,  V,  Al,  Dy,  and  U.  Despite 
the  dry  season  during  the  late  summer,  and  wet 
seasons  during  late  spring  and  late  fall  in  the  Oua- 
chita Mountain  region,  there  was  no  significant 
change  in  the  groundwater  chemistry  with  season. 
Likewise,  there  was  no  significant  change  due  to 
rain  storm  events  (daily  sampling)  or  hourly  sam- 
pling. (Author's  abstract) 
W87-09428 


ORIENTATION  STUDY  OF  ST.  FRANCOIS 
MOUNTAIN  AND  DECATURVILLE  PRECAM- 
BRIAN  AREAS,  MISSOURI, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 

Savannah  River  Lab. 

K.  F.  Steele,  and  W.  M.  Fay. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE83-001215, 

A04  in  paper  copy,  A01  in  microfiche.  GJBN-200- 

82,  August  1982.  72  p,  7  tab,  7  ref.  Contract  No. 

DE-AC09-76SR0OC01 . 

Descriptors:  'Geochemistry,  'Groundwater, 
•Water  quality,  'Uranium,  Streams,  St.  Francois 
Mountains,  Missouri. 

Approximately  310  groundwater  and  135  stream 
sites  were  sampled  in  the  St.  Francois  Mountain 
and  Decaturville  Precambrian  areas  of  Missouri.  A 
significant  number  of  felsic  volcanics  and  granite 
outcrops,  some  containing  rather  high  uranium 
concentrations,  are  present.  The  combination  of 
the  uranium-rich  source  rock  and  the  onlapping 
conglomerate  and  shaley  Lamotte  sequence  pro- 
vides a  favorable  environment  for  uranium  depos- 
its Conductivity,  pH,  total  alkalinity,  temperature, 
nitrate,  ammonia,  phosphate,  and  sulfate  were 
measured  in  all  water  samples  (both  groundwater 
and  stream  water).  Additional  water  was  collected, 
filtered  and  reacted  with  a  resin  which  was  then 
analyzed  by  neutron  activation  analysis  for  U,  Er, 


CI,  F,  Mn,  Na,  Al  and  Dy.  In  addition,  groundwat- 
er samples  were  analyzed  for  He.  The  stream 
sediments  were  analyzed  by  neutron  activation  for 
U,  Th,  Hf,  Ce,  Fe,  Mn,  Sc,  Ti,  V,  Al,  Dy,  Eu,  La, 
Sm,  Yb  and  Lu.  (Author's  abstract) 
W87-09459 

2L.  Estuaries 


OPTIMIZATION  OF  CLOSURE  OPERATIONS 
IN  A  TIDAL  BASIN  DURING  A  STORM- 
SURGE, 

Osservatorio     Geofisico      Sperimentale,     Trieste 

(Italy). 

For  primary  bibliographic  entry  see  Field  4A. 

W87-08610 


GEOCHEMICAL  PARTITIONING  OF  HEAVY 
METALS  IN  SEDIMENTS  OF  THREE  ESTU- 
ARIES ALONG  THE  COAST  OF  RIO  DE  JA- 
NEIRO (BRAZIL), 

Universidade  Federal  Fluminense,  Niteroi  (Brazil). 

Dept.  de  Geoquimica. 

C.  M.  M.  De  Souza,  M.  H.  D.  Pestana,  and  L.  D. 

The  Science  of  the  Total  Environment  STENDL, 
Vol.  58,  No.  1/2,  p  63-72,  December  1986.  4  fig,  1 
tab,  22  ref. 

Descriptors:  'Path  of  pollutants,  'Geochemistry, 
•Heavy  metals,  *Sediments,  *Estuaries,  *Coastal 
waters,  Salinity,  Metals,  Rio  de  Janeiro,  Brazil. 

The  geochemical  partitioning  of  Cu,  Cd,  Cr  and 
Pb  was  studied  in  sediments  of  three  estuaries 
along  the  coast  of  Rio  de  Janeiro.  The  results  show 
that,  under  contaminated  conditions,  the  lithogen- 
eous  fraction  of  the  total  metal  concentration  de- 
creases in  importance,  and  mobile  fractions  domi- 
nate. Dilution  with  less  contaminated  marine  sedi- 
ments and  the  effect  of  salinity  on  metal  behavior 
could  only  be  observed  in  the  uncontaminated 
estuary.  Under  oxic  conditions  the  reducible  frac- 
tion is  the  more  important  sink  for  metals  among 
the  mobile  phases.  However,  in  the  area  with  high 
organic  sewage  inputs,  the  oxidizable  fraction  can 
account  for  the  greater  fraction  of  total  metal 
content.  This  latter  result  suggests  a  synergistic 
effect  between  organic  pollution  and  metal  con- 
tamination, since  metals  in  oxidizable  forms  may  be 
remobilized  during  mixture  with  oxic  marine  sedi- 
ments. (Author's  abstract) 
W87-08717 


PREDATION  RISK  AND  USE  OF  INTERTIDAL 
HABITATS  BY  YOUNG  FISHES  AND 
SHRIMP, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 

R.  T.  Kneib. 

Ecology  ECOLAR,  Vol.  68,  No.  2,  p  379-386, 

April  1987.  2  fig,  3  tab,  44  ref.  NSF  Grant  BSR- 

8300088. 

Descriptors:  *Salt  marshes,  *Intertidal  areas, 
•Fish,  *Shrimp,  *Predation,  Crustaceans,  Killifish, 
Fish  populations,  Tidal  effects,  Tidal  marshes, 
Populations,  Marshes,  Mortality,  Habitats,  Larval 
growth  stage,  Larvae. 

Salt  marsh  populations  of  the  killifish  Fundulus 
heteroclitus  and  the  grass  shrimp  Paleomonetes 
pugio  exhibit  similar  age-specific  habitat-use  pat- 
terns. At  low  tide,  the  young  of  both  species  are 
found  in  shallow  aquatic  microhabitats  on  the  sur- 
face of  the  intertidal  marsh,  separated  from  the 
adults,  which  reside  in  adjacent  subtidal  creek 
habitats.  As  a  test  of  the  hypothesis  that  predation 
is  responsible  for  the  segregation  of  age  classes  by 
habitat,  5  sq  m  enclosures  containing  artificial  habi- 
tats were  used  to  maintain  two  size  classes  (45-60 
millimeters  and  70-90  millimeters  total  length)  of 
adult  killifish  on  the  intertidal  marsh  surface  both 
in  the  presence  and  absence  of  adult  grass  shrimp. 
During  the  10-week  experiment,  larval  killifishes 
and  post-larval  grass  shrimp  recruited  into  the 
enclosures  through  the  mesh  walls.  The  numbers 
of  young  killifishes  in  enclosures  that  contained 
adult  fish  of  either  size  were  <  5%  of  those  in  plots 
that   excluded   both   adult   fish   and   shrimp.   The 


overall  effect  of  fish  on  the  abundance  of  Aim 
postlarvae  was  not  as  great  because  large  adu 
had  less  effect  on  young  shrimp  than  did  sm 
adults.  However,  adult  shrimp  mortality  w 
higher  in  enclosures  that  contained  large  fish  th 
in  those  that  contained  small  fish.  Enclosures  t) 
received  only  adult  grass  shrimp  additions  cc 
tained  approximately  50%  fewer  young  killifisr 
than  those  from  which  both  adult  fish  and  shrii 
were  excluded.  Adult  shrimp  had  no  effect  on  t 
abundance  of  shrimp  postlarvae.  Treatment  effe 
were  enhanced  with  increasing  elevation  in  t 
intertidal  zone.  The  experimental  results  sugg 
that  young  killifishes  and  shnmp  remain  in  t 
intertidal  zone  at  low  tide  as  an  adaptation  to  av< 
a  high  risk  of  mortality  from  concentrations 
predatory  adults  in  subtidal  marsh  habitats.  (/ 
thor's  abstract) 
W87-08787 


SALINITY  DURING  EMBRYONIC  DEVELC 
MENT  INFLUENCES  THE  RESPONSE  TO  J 
LINITY  OF  GASTEROSTEUS  ACULEATUS 
(TRACHURUS), 

Laval  Univ.,  Quebec.  Dept.  de  Biologie. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-08793 


HYDRODYNAMICS  AND  STRUCTU1 
INTERACTIVE  EFFECTS  ON  MEIOFAU 
DISPERSAL, 

Wabash  Coll.,  Crawfordsville,  IN.  Dept.  of  B 

ogy. 

M.  A.  Palmer. 

Journal  of  Experimental  Marine  Biology  and  D 

ogy  JEMBAM,  Vol.  104,  No.  1-3,  p  53-68,  Deo 

ber  1986.  2  fig,  8  tab,  45  ref.  NSF  Grant  OC 

8509904. 

Descriptors:  *Limnology,  'Hydrodynamics,  'S 
strates,  'Migration,  'Benthic  fauna,  'Marine  b 
ogy,  'Mud  flats,  'Flow,  Aquatic  animals,  Bentl 
Fauna,  Spartina,  Ecology,  Erosion,  Sediments, 
pepods,  Crustaceans,  Nematodes. 

The  hypothesis  that  two  aspects  of  the  phys 
environment,  hydrodynamics  and  abovegro 
structure,  interactively  influence  meiofauna  dis 
sal  was  tested  by  experiments  performed  in  a  re 
culating  laboratory  flume  using  sediment  boxo 
from  two  sites  -  from  within  a  vegetated  (Spart 
region  and  from  an  adjacent  unvegetated  mud 
A  2  x  3  factorial  design  was  used  with  three  f 
levels  and  structure  either  present  or  absent, 
number  of  meiofauna  drifting  was  determined 
each  treatment  combination.  The  number  of  m 
fauna  emerging  was  determined  under  no-l 
conditions  with  structure  present  and  with  st 
ture  absent.  Flow  and  structure  influenced  i 
from  the  mud  boxcores  with  the  greatest  nun 
of  fauna  drifting  at  high  flows  and  when  struc 
was  present.  For  the  Spartina  boxcores, 
number  of  meiofauna  drifting  increased  as  1 
increased  but  was  not  influenced  by  the  presi 
of  structure.  For  both  mud  and  Spartina  boxci 
emergence  of  copepods  was  enhanced  when  si 
ture  was  present.  It  is  concluded  that,  for 
sites,  surface  activity  of  copepods  was  enhance 
the  presence  of  structure;  yet  the  copepods  > 
able  to  minimize  downstream  transport  when  S 
tina  culms  were  present.  Nematode  emergence 
not  influenced  by  structure.  (Author's  abst 
W87-08838 


DIGESTION  OF  CARBOHYDRATES  I 
PROTEIN  BY  GAMMARUS  MUCRONA 
SAY  (AMPHIPODA), 

Mount  Allison  Univ.,  Sackville  (New  Brunsw 

Dept.  of  Biology. 

F.  Barlocher,  and  S.  L.  Howatt. 

Journal  of  Experimental  Marine  Biology  and  I 

ogy  JEMBAM,  Vol.  104,  No.  1-3,  p  229-237, 

cember  1986.  1  fig,  6  tab,  25  ref. 

Descriptors:  'Digestion,  'Gammarus,  'An 
pods,  'Carbohydrates,  'Proteins,  'Salt  mar 
•Enzymes,  •Biodegradation,  •  Physiological  e 
gy,  Organic  compounds,  Canada,  Marshes,  M 
olism,  Starch,  Microbial  degradation,  Si 
Amino    acids,    Environment,    Estuarine   env 
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il,  Spartina,  Aquatic  life,  Aquatic  animals, 
oatic  plants.  Mud,  Cladophora,  Chlorophyta, 
;ae.  Detritus,  Organic  matter. 

study  was  undertaken  to  determine  whether 
gal  eiuymes  ingested  with  food  remain  active  in 
gut  of  the  amphipod  Gammarus  mucronatus 
assist  with  the  digestion  of  detritus.  Animals 
substrata  for  enzyme  extractions  were  collect- 
rom  salt-marsh  pools  on  the  edge  of  the  Bay  of 
d\  in  New  Brunswick,  Canada.  G.  mucronatus 
.ved  weak  or  no  enzymatic  activity  toward 
ctural  plant  polysaccharides,  but  could  digest 
:h  and  laminarin.  It  was  found  to  possess  sever- 
uzytnes  capable  of  breaking  glycosidic  linkages 
mall  molecules,  similar  to  those  that  might  be 
ised  during  microbial  breakdown  of  plant  po- 
L-chandes  G.  mucronatus  extracts  were  able  to 
ise  sugars  and  amino  acids  from  Spartina  alter- 
•ra,  Enteromorpha  sp.,  Cladophora  sp.,  and 
collected  from  salt-marsh  pools.  A  cellulase 
luced  by  Buergenerula  sparatinae  on  S.  alterni- 
i  remained  active  when  ingested  by  G.  mu- 
utus.  Spartina  detritus  accounted  for  between 
and  27%  of  the  gut  content  of  G.  mucronatus 
scted  from  pools.  (Author's  abstract) 
-08839 


JRYOTOXICITY,  TERATOGENICITY, 

)  ARYL  HYDROCARBON  HYDROXYLASE 
TVITY  IN  FORSTER'S  TERNS  ON  GREEN 
',  LAKE  MICHIGAN, 

primary  bibliographic  entry  see  Field  5C. 
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ECT   OF    INGESTED    BENZO(A)PYRENE 

I   CADMIUM    ON    TISSUE    ACCUMULA- 

S,  HYDROXYLASE  ACTIVITY,  AND  IN- 

riNAL  MORPHOLOGY  OF  THE  BLACK 

BASS,  CENTROPRISTIS  STRIATA, 

anal  Marine  Fisheries  Service,  Charleston,  SC. 

leston  Lab. 

jrimary  bibliographic  entry  see  Field  5C. 
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SONALITY  OF  BLUE  MUSSEL,  MYTILUS 
LIS  L.,  LARVAE  IN  THE  DAMARIS- 
TA  RIVER  ESTUARY,  MAINE,  1969-77, 

e  Univ.  at  Orono.   Ira  C.   Darling  Center. 

Podniesinski,  and  B.  J.  McAlice. 
tv  Bulletin  FSYBAY,  Vol.  84,  No.  4,  p  995- 

October  1986.  3  fig,  2  tab,  34  ref.  UMO- 
I  Sea  Grant  R/FD-99. 

riptors:  'Temperature  effects,  'Estuaries, 
nology,  'Seasonal  variation,  'Mytilus, 
*al  growth  stage,  'Maine,  'Estuarine  environ- 
'Spawning,  'Phenology,  'Physiological 
gy,  Growth  stages,  Mussels,  Mollusks,  Envi- 
it,  Life  history  studies,  Water  temperature, 
:to,i,  Phytoplankton,  Aquatic  plants,  Popula- 

■year  plankton  record  of  Mytilus  larval  abun- 
!  in  the  Damariscotta  River  estuary  (ME) 
>77)  was  examined  to  observe  long-term 
tjity  in  spawning  and  larval  occurrence. 
Bing  began  in  late  May  or  early  June  when 
:ratures  reached  10-12.5  C.  The  average  date 
spawning  began  was  June  4,  with  a  standard 
twn  of  about  7  days.  The  average  number  of 
e  days  prior  to  spawning  was  2,853,  with  a 
wd  deviation  of  368.  No  significant  relation- 
was  found  between  degree  days  and  com- 
ment of  spawning  or  degree  days  and  maxi- 
larval  abundance.  Commencement  of  spawn- 
ay  be  related  to  the  time  of  spring  tides.  In  7 
spawning  began  within  5  days  before  and 
a  spring  tide.  Spawning  appeared  to  cease  as 
•ratures  fell  to  9-14  C  in  September  and  Octo- 
lussel  larvae  appeared  well  after  phytoplank- 
jHindances  had  begun  to  increase,  and  disap- 
l  before  phytoplankton  abundances  fell  to 
*™ter  levels.  It  is  concluded  that  onset  of 
»ng  in  these  mussel  populations  is  predict- 
occurnng  when  water  temperature  exceeds 
3  t,  and  near  the  spring  tide  portion  of  the 
tpnng  cycle.  Food  does  not  appear  to  be 
ig  to  either  gametogenesis  or  larval  develop- 
(Author's  abstract) 
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THEORY  OF  SECONDARY  PRODUCTION 
CALCULATIONS  FOR  CONTINUOUSLY  RE- 
PRODUCING POPULATIONS, 

Melbourne  Univ.,  Parkville  (Australia).  Dept.  of 

Zoology. 

W.  J.  Kimmerer. 

Limnology  and  Oceanography  LIOCAH,  Vol.  32, 

No.  1,  p  1-13,  January  1987.  3  fig,  6  tab,  42  ref. 

Descriptors:  'Limnoloyg,  'Secondary  productivi- 
ty, 'Populations,  'Mathematical  equations,  'Math- 
ematical models,  'Benthic  environment,  'Marine 
environment,  Environment,  Zooplankton,  Benthos, 
Plankton,  Growth,  Mortality,  Productivity,  Math- 
ematical studies,  Mathematical  analysis,  Biomass. 

The  mathematics  of  secondary  production  are  dis- 
cussed and  alternative  formulae  evaluated.  It  is 
noted  that  definitions  and  mathematical  expressions 
currently  used  to  calculate  secondary  production 
are  based  on  the  observation  of  development  in 
cohorts.  Most  populations  of  marine  zooplankton 
and  many  benthic  populations  do  not  meet  the 
strict  conditions  necessary  for  measurement  of 
growth  and  mortality  in  cohorts,  and  application 
of  the  mathematics  used  in  cohort  methods  to  such 
populations  can  lead  to  errors.  It  is  concluded  that 
a  better  approach  is  to  assume  approximate  steady 
state  and  to  determine  integrated  production  (IP) 
over  a  time  period  from  observations  of  the  instan- 
taneous production  rate,  PR.  The  determination  of 
IP  consists  of  two  steps:  measurement  of  PR,  usu- 
ally by  a  direct  method,  and  integration.  The  value 
of  IP  determined  from  PR  over  a  given  time 
interval  depends  on  assumptions  about  the  trajecto- 
ry of  PR  between  samples.  Several  simple  models 
are  used  to  demonstrate  that  mortality  need  not  be 
measured  and  that  IP  can  be  determined  from 
sample  data  on  PR.  The  best  estimate  of  IP  is  a 
simple  sum  of  PR  values  multiplied  by  appropriate 
time  intervals.  (Author's  abstract) 
W87-08862 


ACUTE  TOXICITY  OF  EMULSIFIABLE  CON- 
CENTRATIONS  OF  THREE  INSECTICIDES 
COMMONLY  FOUND  IN  NONPOINT 
SOURCE  RUNOFF  INTO  ESTUARINE 
WATERS  TO  THE  MUMMICHOG,  FUNDULUS 
HETEROCLITUS, 

South  Carolina  State  Dept.  of  Health  and  Environ- 
mental Control,  Columbia. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-08881 


SEDIMENTATION  AND  BIOTURBATION  IN 
A  SALT  MARSH  AS  REVEALED  BY  210PB 
137CS,  AND  7BE  STUDIES, 

South  Carolina  Univ.,  Columbia.  Dept.  of  Geolo- 
gy- 

P.  Sharma,  L.  R.  Gardner,  W.  S.  Moore,  and  M.  S. 
Bollinger. 

Limnology  and  Oceanography  LIOCAH,  Vol  32 
No.  2,  p  313-326,  March  1987.  7  fig,  5  tab,  37  ref 
NSF  Grants  OCE  81-00038,  OCE  84-15964,  and 
DEB  80-12165. 

Descriptors:  'Model  studies,  'Tracers,  'Crab  bur- 
rows, 'Analytical  methods,  'Radionuclides,  'Lim- 
nology, 'Salt  marshes,  'Sedimentation,  'Bioturba- 
tion,  Lead  isotopes,  Cesium  isotopes,  Beryllium 
isotopes,  Accumulation. 

We  report  detailed  depth  profiles  of  the  particle- 
reactive  radionuclides  210Pb,  137Cs,  and  7Be  in 
sediment  cores  collected  at  five  different  sites  from 
a  salt  marsh  near  North  Inlet,  South  Carolina. 
Except  for  creekbank  sites  where  bioturbation  is 
intense,  average  recent  accumulation  rates  deter- 
mined by  the  210Pb  method  (1.4-4.5  mm/yr) 
agreed  with  accumulation  rates  over  the  past  20  yr 
(1.3-2.5  mm/yr)  with  137Cs  as  a  stratigraphic 
marker.  The  mean  rate  of  sea  level  rise  over  the 
past  50  yr  determined  from  tide  gauge  records  (3.0 
mm/yr)  is  about  the  same  as  the  sedimentation 
rate.  Calculated  210Pb  fluxes  (0.93-1.55  dpm/sq 
cm/yr)  in  back-marsh  areas  are  in  good  agreement 
with  atmospheric  measurements  at  New  Haven, 
Connecticut,  and  7Be  fluxes  (4.7-6.8  dpm/sq  cm/ 
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yr)  are  lower  by  a  factor  of  about  three.  Along 
creekbanks,  however,  both  nuclides  are  about  an 
order  of  magnitude  greater  than  in  back-marsh 
areas  due  to  the  greater  intensity  of  fiddler  crab 
burrowing  on  creekbanks.  We  present  a  mathemat- 
ical model  for  regeneration  of  210Pb  at  depth  that 
can  account  for  the  observed  difference  in  invento- 
ries between  back  marsh  and  creekbank  by  crab 
burrowing.  We  further  suggest  that  intense  crab 
burrowing  is  at  least  partly  responsible  for  the 
enhanced  growth  of  Spartina  along  creekbanks  by 
virtue  of  its  impact  on  the  turnover  of  iron  and 
sulfur  in  creekbank  sediments.  (Author's  abstract) 
W87-08932 


RESUSPENSION  IN  THE  SHALLOW  SUBLIT- 
TORAL  ZONE  OF  A  MACROTIDAL  ESTUA- 
RINE ENVIRONMENT:  WIND  INFLUENCE, 

Ministere  des  Peches  et  des  Oceans  (Quebec).  Inst. 

Maurice-Lamontagne. 

S.  Demers,  J.-C.  Therriault,  E.  Bourget,  and  A. 

Bah. 

Limnology  and  Oceanography  LIOCAH,  Vol.  32, 

No.  2,  p  327-339,  March  1987.  6  fig,  3  tab,  49  ref 

NSERC  Strategic  grant  G0332. 

Descriptors:  'Wind  effects,  'Mixing,  'Resuspen- 
sion,  'Phytoplankton,  'Littoral  zones,  'Estuaries, 
'Limnology,  Wind  fields,  Diatoms,  Seasonal  varia- 
tion, Waves,  Velocity,  Biomass,  Nutrient. 

Several  biological  and  physical  variables  were 
measured  four  times  daily  for  148  consecutive  days 
at  a  fixed  station  to  examine  fluctuations  of  phyto- 
plankton abundance  in  the  littoral  zone  of  the 
lower  St.  Lawrence  estuary.  On  the  seasonal  scale, 
the  pattern  of  variation  of  phytoplankton  was  char- 
acterized by  a  midsummer  diatom  bloom  similar  to 
that  observed  offshore  in  the  pelagic  zone.  On  the 
shorter  time  scale,  chlorophyll  a  concentration  in 
the  littoral  zone  was  highly  variable  and  closely 
associated  with  variations  in  the  wind  field.  No 
relationship,  however,  could  be  found  between 
phytoplankton  cell  numbers  and  wind  velocity. 
The  possible  influence  of  wind,  tidal-induced  up- 
welling,  overturning  eddies,  and  wave-induced 
mixing  processes  on  resuspension  was  examined. 
The  higher  Chi  a  values  observed  irregularly  at  the 
sampling  stations  resulted  from  the  mechanical  re- 
suspension  of  benthic  diatoms  due  to  wind,  or 
wind-induced  wave,  mixing  in  the  littoral  zone. 
Wind  velocities  >  4  m/s  were  shown  to  cause 
significant  resuspension  of  particulate  organic 
matter  (POC)  in  the  water  column.  For  winds  >  6 
m/s,  there  was  no  further  increase  in  POC.  These 
results  suggest  that  the  frequency  of  wind  veloci- 
ties >  4  m/s  plays  a  significant  role  on  secondary 
production  in  the  littoral  zone  by  providing  an 
increased  food  supply  to  benthic  and  planktonic 
filter  feeders,  especially  at  times  when  phytoplank- 
ton biomass  is  normally  low  in  the  water  column. 
(Author's  abstract) 
W87-08933 


CHROMATOGRAPHIC  STUDIES  OF  DIS- 
SOLVED ORGANIC  MATTER  AND  COPPER- 
ORGANIC  COMPLEXES  ISOLATED  FROM 
ESTUARINE  WATERS, 

Rhode     Island     Univ.,     Narragansett.     Graduate 

School  of  Oceanography. 

For  primary  bibliographic  entry  see  Field  7B. 
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CONCENTRATIONS  OF  MERCURY  IN  NEAR 
SHORE  SURFACE  WATERS  OF  THE  BAY  OF 
BISCAY  AND  IN  THE  GIRONDE  ESTUARY, 

Institut  Francais  de  Recherche  pour  l'Exploitation 

de  la  Mer,  Nantes  (France). 

For  primary  bibliographic  entry  see  Field  5A. 
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DISTRIBUTION      AND      ABUNDANCE      OF 

HELICE    TRIDENS    (DE    HAAN)    BURROWS 

AND     SUBSTRATUM     CONDITIONS     IN     A 

NORTHEASTERN     JAPAN      SALT      MARSH 

(CRUSTACEA:  BRACHYURA), 

Tohoku  Univ.,  Sendai  (Japan).  Biological  Inst. 

S.  Takeda,  and  Y.  Kurihara. 

Journal  of  Experimental  Marine  Biology  and  Ecol- 
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ogy  JEMBAM,  Vol.  107,  p  9-19,  1987.  5  fig,  3  tab, 
13ref. 

Descriptors:  *Salt  marshes,  'Limnology,  "Crab 
burrows,  Silt,  Clay,  Water  table,  Distribution, 
Field  tests,  Helice,  Japan. 

The  effects  of  the  physical  condition  of  the  substra- 
tum on  the  distribution  and  abundance  of  mud-crab 
burrows  were  investigated.  In  the  salt-marsh  habi- 
tats studied,  where  burrows  were  abundant,  there 
was  a  high  proportion  of  silt-clay.  In  such  condi- 
tions, the  diameters  of  openings  and  the  depths  of 
the  burrows  were  greater  than  those  when  the 
relative  proportion  of  silt-clay  was  low.  In  the 
laboratory,  it  was  found  that  with  a  low  proportion 
of  clay,  mud-crabs  did  not  dig  burrows  when  the 
water  content  was  high  and  thus  equivalent  to  that 
in  the  marsh.  When  the  proportion  of  silt-clay  was 
low,  the  larger  mud-crabs  did  not  make  burrows  at 
the  depth  of  the  water  table  in  the  marsh,  because 
the  layer  above  the  water  table  was  too  thin  to 
allow  construction  of  the  burrow.  The  field  obser- 
vations could  thus  be  explained  by  the  results  of 
experiments  showing  that  the  depth  of  the  burrows 
was  controlled  by  the  depth  of  the  water  table  and 
the  relative  proportion  of  silt-clay  in  the  substra- 
tum. (Author's  abstract) 
W87-08987 

IMMUNOLOGICAL  DIETARY  ANALYSIS  OF 
TWO  PENAEID  SHRIMP  SPECIES  FROM  A 
SOUTH  CAROLINA  TIDAL  CREEK, 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,  for  Marine  Biology  and  Coastal  Research. 
J.  Hunter,  and  R.  J.  Feller. 

Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  107,  p  61-70,  1987.  2  fig,  3 
tab,  19  ref.  NSF  Grants  DEB-12165  and  OCE- 
8110148. 

Descriptors:  'Immunology,  'Limnology,  'Shrimp, 
'Diets,  'Food  habits,  'Tidal  rivers,  South  Caroli- 
na, Predation. 

The  natural,  visually  unrecognizable  components 
of  the  diets  of  two  species  of  penaeid  shrimp  were 
studied  utilizing  immunological  methods.  Seine 
samples  of  Penaeus  aztecus  Ives  and  P.  setiferus 
(L.)  were  collected  biweekly  from  May  to  Novem- 
ber, 1983  in  a  tidal  creek  of  North  Inlet,  South 
Carolina.  Three  size  classes  were  established  to 
examine  possible  ontogenetic  shifts  in  diet  as  the 
shrimp  grew.  Immunoassays  for  P.  aztecus  indicat- 
ed both  macrofaunal  and  meiofaunal  taxa  present 
in  all  three  size  classes,  with  no  single  dominant 
prey.  P.  Setiferus  proventricular  contents,  howev- 
er, revealed  consistent  presence  of  three  prey  items 
(Palaemonetes  pugio  (Holthuis),  Uca  pugnax 
(Smith),  and  Sesarma  reticulatum  (Say),  as  well  as 
gammarid  amphipods,  polychaetes,  periwinkles, 
and  foraminiferans.  (Author's  abstract) 
W87-08988 


ECOLOGY     OF     ESTUARIES,     VOLUME     I: 
PHYSICAL  AND  CHEMICAL  ASPECTS, 

GPU  Nuclear  Corp.,  Forked  River,  NJ.  Environ- 
mental Controls  Dept. 

For  primary  bibliographic  entry  see  Field  2H. 
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GEOCHEMISTRY   OF  HUMIC  SUBSTANCES 
IN  ESTUARINE  ENVIRONMENTS, 

Maine  Univ.,  Walpole.  Ira  C.  Darling  Center  for 

Research,  Teaching  and  Service. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-09074 

GEOCHEMISTRY   OF  HUMIC  SUBSTANCES 
IN  SEAWATER, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Miami,  FL.  Atlantic  Oceanographic  and  Me- 
teorological Labs. 
G.  R  Harvey,  and  D.  A.  Boran. 
IN:  Humic  Substances  in  Soil,  Sediment,  and 
Water:  Geochemistry,  Isolation,  and  Characteriza- 
tion. John  Wiley  and  Sons,  New  York,  NY.  1985.  p 
233-247,  9  fig,  3  tab. 


Descriptors:  'Geochemistry,  'Humic  substances, 
•Seawater,  Fulvic  acids,  Humic  acids,  Chemical 
analysis,  Water  analysis,  Lipids,  Hydrogen, 
Carbon. 

Marine  humic  substances  have  received  very  little 
attention  because  of  their  low  concentration  in 
seawater  and  the  difficulties  associated  with  ob- 
taining enough  sample  for  study.  Recent  develop- 
ments have  allowed  gram  quantities  to  be  isolated 
conveniently.  Seawater  fulvic  and  humic  acids 
have  now  been  isolated  from  several  diverse  envi- 
ronments and  in  different  seasons  of  the  year. 
Spectral,  chemical,  and  physical  studies  indicate 
that  seawater  humic  substances  are  very  similar 
wherever  they  are  formed.  Based  on  these  obser- 
vations a  hypothesis  proposed:  seawater  humic 
substances  are  derived  from  the  free  radical  cross- 
linking  of  unsaturated  lipids  released  into  the  water 
column.  The  hypothesis  has  been  tested  by  labora- 
tory synthesis  by  the  proposed  pathway  and  by 
correctly  predicting  the  results  of  several  chemical 
and  biological  reactions.  A  few  problems  with  the 
structure  still  remain.  The  percent  hydrogen  is  too 
low,  the  functionality  of  the  nitrogen  is  not  known, 
and  there  is  more  13-C  in  the  humic  substances 
than  in  the  starting  lipids.  (See  also  W87-09067) 
(Author's  abstract) 
W87-09075 

GEOCHEMISTRY   OF  HUMIC  SUBSTANCES 
IN  MARINE  SEDIMENTS, 

Institut    Francais    du    Petrole,    Rueil    Malmaison 

(France).  Dept.  de  Geochemie. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-09076 

GEOCHEMISTRY  OF  HUMIN, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-09077 

THEORY  OF  FLUORESCENT  IRRADIANCE 
FIELDS  IN  LAKES  AND  SEAS, 
National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-09193 

BIOACCUMULATION  POTENTIAL  OF  HE- 
TEROTROPHIC BACTERIA  FOR  LEAD,  SELE- 
NIUM, AND  ARSENIC, 

Dept.  of  Pharmacy,  Univ.  of  Port  Elizabeth,  P.O. 
Box  1600,  Port  Elizabeth  6000,  South  Africa. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-09240 

DEGRADATION  OF  ANILINE  AND  CHLOR- 
OANILINES  BY  SUNLIGHT  AND  MICROBES 
IN  ESTUARINE  WATER, 

Georgia  Univ.,   Athens.   Dept.   of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-09271 

SUPPRESSION  OF  PHOSPHATE  LIBERA- 
TION FROM  SEDIMENT  BY  USING  IRON 
SLAG,  .     w. 

Tokai  Regional  Fisheries  Research  Lab.,  the  Min- 
istry of  Agriculture,  Forestry  and  Fisheries,  Ara- 
saki,  Nagai,  Yokosuka  238-03. 
For   primary   bibliographic   entry   see   Field   5G. 

W87-09273 

POWER-PLANT-RELATED  ESTUARINE  ZOO- 
PLANKTON  STUDIES, 

Academy   of  Natural    Sciences   of   Philadelphia, 
Benedict,  MD.  Benedict  Estuarine  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-09316 

HEAVY  METAL  CONCENTRATIONS  IN  THE 
LIVER  OF  THREE  DUCK  SPECIES:  INFLU- 
ENCE OF  SPECIES  AND  SEX, 

Environmental       and       Community       Medicine, 


UMDNJ-Robert  Wood  Johnson  Medical  Sch« 

Piscataway,  NJ  08854,  USA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-09380 


USE  OF  MONODISPERSED,  FLUORESCEN 
LY  LABELED  BACTERIA  TO  ESTIMATE  1 
SITU  PROTOZOAN  BACTERIVORY, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-09388 

DISPERSAL-MEDIATED  COEXISTENCE  < 
MUD  SNAILS  (HYDROBIIDAE)  IN  AN  EST 
ARY, 

Zoological  Inst.,  Univ.  of  Munich;  Seidlstrass 
D-8000  Munchen  2,  Federal  Republic  of  Germai 
H.  R.  Siegismund,  and  J.  Hylleberg. 
Marine  Biology  MBIOAJ,  Vol.  94,  No.  3,  p  3' 
402,  April  1987.  4  fig,  1  tab,  25  ref 

Descriptors:  'Hydrobiidae,  'Estuaries,  *Sna 
•Salinity,  'Denmark,  Species  composition,  Dis 
bution,  Habitats,  Rivers,  Dispersal. 

The  distribution  of  the  mud  snails  Hydrobia  v 
trosa  (Montagu),  H.  neglecta  Muus,  and  Potai 
pyrgus  jenkinsi  (Smith)  was  studied  in  the  Kys 
Fjord  estuary,  Denmark,  from  November  1971 
February  1979.  The  hydrobiids  show  habitat  sel 
tion  with  regard  to  salinity  but  coexist  in  la 
areas  of  the  estuary:  P.  jenkinsi  at  the  innera 
parts  of  the  estuary  together  with  H.  ventn 
with  the  latter  species  extending  its  distribul 
further  to  the  mouth  of  the  estuary,  where 
neglecta  dominates.  H.  ventrosa  and  H.  negli 
are  the  only  species  that  have  permanent  pop 
tions  in  the  estuary.  P.  jenkinsi  dies  out  in 
estuary  in  the  winter,  but  recolonizes  there  fro 
small  river  in  the  spring  and  builds  up  a  popula 
in  the  innermost  parts  of  the  estuary  during 
summer.  H.  ventrosa  and  H.  neglecta  coexist  in 
middle  part  of  the  estuary  due  to  continued  dis 
sal  into  this  area.  (Author's  abstract) 
W87-09422 


SYSTEMATICS  AND  ECOLOGY  OF  LYNGI 
SPP.  AND  ASSOCIATED  SPECIES  (CYA 
PHYTA)  IN  A  NEW  ENGLAND  SALT  MAF 

New  Hampshire  Univ.,  Durham.  Jackson  E; 
rine  Lab. 

K.  K.  Baker.  _   vl 

Journal  of  Phycology  JPYLAJ,  Vol.  23,  No. 
201-208,  March  1987.  9  fig,  3  tab,  31  ref. 

Descriptors:  'Cyanophyta,  'Salt  marshes,  *L 
bya,  Cell  size,  New  England,  Populations,  1 
phology,  Algae,  Cultures. 

Field  populations  of  the  most  abundant  filamei 
blue-green  algae  (cyanobacteria)  from  a  norl 
New  England  salt  marsh  were  examined  foi 
presence  of  natural  morphological  clusters.  A 
tinuum  in  the  distribution  of  average  cell  size: 
shapes  for  individual  trichomes  was  evident.  I 
ever,  there  was  a  high  frequency  of  certain 
sizes  (six  clusters),  which  were  also  separate 
several  qualitative  characters  (end  cell  shape, 
ule  location,  and  cell  color).  In  clone  culture 
trichomes  of  these  clusters  maintained  the 
phology  of  the  original  isolated  trichome  and 
morphology  appeared  to  be  stable.  The  ell 
were  either  named  according  to  Geitlers  ( 
terminology  or  assigned  numbers  if  no  ade 
descriptions  were  available:  (1)  Lyngbya  and  1 
midium  spp.,  (2)  Microcoleus  chthonoplastes 
(3)  Lyngbya  sp.  1,  (4)  Lyngbya  sp.  2,  (5)  Lyr 
aestuarii  (Mert.)  Liebmann.  and,  (6)  Lyngbya 
All  groups  had  maximum  abundance  in 
summer.  Microcoleus  chthonoplastes  occ 
throughout  the  year,  while  Lyngbya  aestuar 
Lyngbya  sp.  3  occurred  throughout  the  su 
and  fall.  It  is  concluded  that  both  field  and  c 
information  are  useful  in  enhancing  our  know 
of  blue-green  algal  systematics.  (Author's  ab! 
W87-09423 

SPECTRAL  ANALYSIS  OF  COLUMBIA  R 
ESTUARY  CURRENTS, 
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ny  Engineer  Waterways   Experiment   Station, 

ksburg.  MS.  Hydraulics  Lab. 

t.  Donnell,  and  W.  H.  McAnnally. 

ulabe  from  the  National  Technical  Information 

vice.  Springfield,  VA  22161,  as  ADA  161609, 

J  in  paper  copy,  A01  in  microfiche.  Technical 

»rt  HL-85-5,  September   1985.   Final  Report. 

p,  6  fig,  27  tab,  42  plates,  append. 

cnptors:  'Model  studies,  'Mathematical  stud- 
Sedimentation,  Sediments,  Sedimentation  rates, 
iment  transport.  Wind,  Wind  waves,  Wind- 
■en  currents 

jectral  analysis  study  was  constructed  to  deter- 
t  if  wind-induced  currents  within  the  Columbia 
it  estuary  were  sufficiently  large  to  justify 
r  inclusion  in  a  numerical  model  of  sediment 
sport  within  the  estuary.  The  model  technique 
loved  a  large  existing  physical  hydraulic 
el  of  the  estuary,  a  numerical  model  for  wave 
ligation,  a  numerical  model  for  sediment  trans- 
.  and  several  analytical  techniques.  Winds  and 
ents  were  measured  and  analyzed  to  help 
le  the  relative  importance  of  winds  in  estuarine 
esses.  Completion  of  the  analysis  showed  that 
1-induced  current  velocities  were  considerably 
than  0.5  feet  per  second  and  consequently  have 
effect  on  instantaneous  sediment  transport. 
terman-PTT) 
-09430 


W87-09493 


I  FRESHWATER  INFLOW  STUDY: 
5APEAKE  BAY  HYDRAULIC  MODEL  IN- 
nGATION, 

y  Engineer  Waterways  Experiment   Station, 

sburg,  MS.  Hydraulics  Lab. 

.  Richards,  and  L.  F.  Gulbrandsen. 

table  from  the  National  Technical  Information 

ice,  Springfield,  VA  22161,  as  ADA  11 22 15, 

in  paper  copy,  A01  in  microfiche.  Technical 

irt  HL-82-3,  January  1982.  Final  Report,  190 

fig.  4  tab,  115  plates. 

riptors:  'Chesapeake  Bay,  'Model  studies, 
Iraulic  models,  'Consumptive  use,  'Saline 
r  intrusion,  'Water  demand,  'Future  plan- 
Bays,  Models,  Drought,  Water  shortage,  En- 
hment.  Water  resources  development,  Pre- 
>n,  Hydrographs. 

Jdy  was  initiated  to  predict  the  impact  of 
unptive  losses  on  the  Chesapeake  Bay  and 
:  water  resource  programs  prompted  by  pop- 
in  increases.  A  physical  model  was  used  to 
are  tide,  velocity,  and  salinity  data  for  a 
ical  period  of  low  flow  with  data  resulting 

freshwater  inflow  suppressed  by  the  con- 
tive  losses  that  may  be  expected  some  50-60 

the  future.  Known  drought  hydrographs 
med  with  anticipated  consumptive  losses  and 
.ions  for  the  future  were  used  to  assess  the 

rebound  potential  following  a  drought 
1.  Thirty-two  stations  representative  of  the 
'ere  analyzed  to  assess  the  effectiveness  of  the 

Results  showed  a  general  increase  in  salinity 
i  ui  the  future  condition  throughout  the  bay 
e  order  of  1  to  3  parts  per  trillion.   Little 

ices  in  tides  and  current   velocities   were 

between  tests.  Variations  in  vertical  salinity 
ures  between  spring  and  neap  tide  were  ob- 
1  at  some  stations  in  the  bay,  although  in 
u.  there  was  little  change  resulting  from  the 
mptive    losses.    The    bay's    rebound    after 

it  conditions  was  assessed  at  several  stations 
ata  showed  a  return  to  a  state  of  dynamic 
icy  within  3  to  6  mo  at  all  stations  analyzed 
tn  tests.  (Geiger-PTT) 
J9484  ' 


!££P££   OF  TIDAL  FLATS,   VOL.   1: 
ARCH  REPORT. 

ia  Inst,  of  Marine  Science,  Gloucester  Point 

Tmary  bibliographic  entry  see  Field  4C. 


j'^ON  OF  TIDAL   FLATS,   VOL.   3: 
UATION  METHODOLOGY. 

«  Inst,  of  Marine  Science,  Gloucester  Point, 
imary  bibliographic  entry  see  Field  4C. 


PROCESSES  AFFECTING  THE  DISTRIBU- 
TION OF  LOWMOLECULAR-WEIGHT  ALI- 
PHATIC HYDROCARBONS  IN  COOK  INLET, 
ALASKA, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

For  primary  bibliographic  entry  see  Field  5B 
W87-09506 

3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3B.  Water  Yield  Improvement 

LINEAR  REGRESSION  MODEL  COMBINED 
WITH  A  SOIL  WATER  BALANCE  MODEL  TO 
DESIGN  MICRO-CATCHMENTS  FOR  WATER 
HARVESTING  IN  ARID  ZONES, 

International  Inst,  for  Land  Reclamation  and  Im- 
provement, Wageningen  (Netherlands). 
T.  M.  Boers,  M.  De  Graaf,  R.  A.  Feddes,  and  J. 
Ben-Asher. 

Agricultural  Water  Management  AWMADF  Vol 
11,  No.  3/4,  p  187-206,  September  1986.  12  fie  3 
tab,  16  ref.  6 

Descriptors:  'Rainfall-runoff  relationships,  'Arid 
zone,  'Water  harvesting,  'Runoff,  'Model  studies, 
'Soil  water,  'Catchment  areas,  Design  criteria, 
Agriculture,  Simulation,  Rainfall,  Regression  anal- 
ysis, Water  balance,  Water  budget. 

In  arid  zones,  where  water  harvesting  techniques 
can  be  applied  to  use  surface  runoff  for  agricultural 
production,  long-term  meteorological  records  are 
often  scarce.  This  is  a  problem  when  designing  a 
water  harvesting  system,  for  instance,  with  micro- 
catchments.  This  paper  presents  a  design  method 
for  micro-catchments,  based  on  a  simulation  ap- 
proach. Available  rainfall  and  evaporation  data  are 
supplemented  with  soil  physical  data,  determined 
from  samples  taken  on  the  spot.  A  linear  regression 
model  combined  with  a  transient  one-dimensional 
finite  difference  water  balance  model  is  used  to 
simulate  the  complete  water  harvesting  process  for 
a  number  of  years.  The  theoretical  basis  of  the 
model,  including  initial  and  boundary  conditions  is 
discussed.  Experimental  data  from  the  Northern 
Negev  Desert  are  used  to  calibrate  the  model.  The 
water  balance  is  simulated  for  two  sets  of  soil 
physical  properties,  and  for  extremely  arid  and  arid 
conditions.  The  performance  of  micro-catchments 
with  varying  runoff  area  A  and  basin  are  B  is 
studied.  This  A/B  ratio  is  a  key  parameter  in 
micro-catchment  design.  The  following  conclu- 
sions are  drawn:  (1)  extremely  arid  conditions 
('true  desert')  are  too  dry  for  micro-catchment- 
water-harvesting;  (2)  for  arid  conditions  with  aver- 
age annual  rainfall  of  ca.  200  mm,  and  the  trees  and 
loess  soil  considered,  a  preliminary  design  would 
have  a  basin  area  B  of  ca.  40  sq  m  and  a  runoff  area 
A  of  between  40  and  80  sq  m.  (Author's  abstract) 
W87-08738 


SCPP  METEOROLOGICAL  AND  STATISTI- 
CAL SUPPORT  FOR  PERIOD  1  SEPTEMBER 
1985,  31  AUGUST  1986,  VOLUME  I:  INTERIM 
PROGRESS  REPORT, 

Electronic  Techniques,  Inc.,  Fort  Collins,  CO. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-09334 


3C.  Use  Of  Water  Of  Impaired 
Quality 


PROPOSALS  FOR  AGRICULTURAL  DEVEL- 
OPMENT OF  WADI  DHULEIL  CATCHMENT 
JORDAN, 

Agrar-und  Hydrotechnik,  Essen  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  3F 
W87-08739 


IRRIGATION  WITH  BRACKISH  WATER 
UNDER  DESERT  CONDITIONS:  IV.  SALT 
TOLERANCE  STUDIES  WITH  LETTUCE  (LAC- 
TUCA  SATIVA  L.), 

Ben-Gurion     Univ.     of    the     Negev,     Beersheba 

(Israel).  Applied  Research  Inst. 

D.  Pasternak,  Y.  De  Malach,  I.  Borovic,  M. 

Shram,  and  C.  Aviram. 

Agricultural  Water  Management  AWMADF  Vol 

11,  No.  3/4,  p  303-311,  September  1986.  3  fie    3 

tab,  13  ref. 

Descriptors:  'Irrigation,  Brackish  water,  'Im- 
paired water  use,  'Deserts,  'Salt  tolerance,  Field 
tests,  Lettuce,  Salinity,  Crop  yield. 

In  a  field  trial,  three  Romaine  lettuce  cultivars  and 
seven  iceberg  cultivars  were  drip  irrigated  from 
day  20  after  planting  with  water  of  four  levels  of 
salinity  (electrical  conductivity  of  1.2,  3.5,  8.2  and 
10.5  dS/m).  The  Romaine  lettuce  cultivars  were 
far  more  tolerant  to  salinity  than  the  iceberg  culti- 
vars. There  were  no  specific  salt-tolerant  cultivars 
within  either  of  the  two  cultivar  groups.  The  slope 
of  the  linear  regression  of  relative  yield  vs.  salinity 
was  -5.6  for  the  iceberg  lettuce  cultivars,  which  is 
half  the  value  reported  elsewhere  for  lettuce.  Ice- 
berg lettuce  appears  to  be  more  sensitive  to  salinity 
at  later  than  at  early  growth  stages.  There  was  no 
apparent  osmotic  adaptation  of  lettuce  to  salinity. 
The  osmotic  potential  of  the  leaves  decreased  to  - 
1.3  MPa  about  a  month  after  planting  and  then 
gradually  increased  to  -0.6  MPa.  (See  also  W87- 
08747)  (Author's  abstract) 
W87-08746 


IRRIGATION  WITH  BRACKISH  WATER 
UNDER  DESERT  CONDITIONS:  V.  NITRO- 
GEN REQUIREMENT  OF  TOMATOES  (LYCO- 
PERSICON  ESCULENTUM  MILL.)  DURING 
GERMINATION  UNDER  DRIP  IRRIGATION 
D.  Pasternak,  Y.  Zohar,  Y.  De  Malach,  I.  Borovic,' 
and  M.  Twersky. 

Agricultural  Water  Management  AWMADF  Vol 
11,  No.  3/4,  p  313-318,  September  1986.  5  tab,  9 
ref. 

Descriptors:  'Irrigation,  Brackish  water,  'Im- 
paired water  use,  'Deserts,  'Salt  tolerance,  Toma- 
toes, Nitrogen,  Nutrients,  Leaching,  Crop  yield. 

Daily  application  of  brackish  water  by  drip  irriga- 
tion during  the  germination  of  tomatoes  (Lycoper- 
sicon  esculentum  Mill.)  resulted  in  efficient  leach- 
ing of  the  major  nutrient  ions  from  the  area  imme- 
diately under  the  emitters.  A  2-week  delay  in  the 
application  of  nitrogen  to  the  germinating  seed- 
lings resulted  in  severe  retardation  of  their  growth 
and  in  delayed  flowering,  regardless  of  the  salt 
concentration  in  the  irrigation  water.  The  results 
indicate  that,  in  the  desert,  when  brackish  water  is 
used  to  germinate  tomato  seedlings  with  a  drip 
system  in  a  sandy-loam  soil,  nitrogen  should  be 
applied  daily  with  the  irrigation  water,  starting  on 
the  1st  day  of  irrigation.  (See  also  W87-08746) 
(Author's  abstract) 
W87-08747 


EFFECTS  OF  DISTILLERY  WASTE  ON  THE 
PERFORMANCE  OF  CICER  ARIETINUM  L., 

Gorakhpur  Univ.  (India).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5C 
W87-08873 


SOIL  CLOGGING  DURING  SUBSURFACE 
WASTEWATER  INFILTRATION  AS  AFFECT- 
ED BY  EFFLUENT  COMPOSITION  AND 
LOADING  RATE, 

Wisconsin    Univ.-Madison.    Coll.   of  Agricultural 

and  Life  Sciences. 

For  primary  bibliographic  entry  see  Field  5C 

W87-08928 


PERENNIAL  PASTURE  PRODUCTION  AFTER 
IRRIGATION  WITH  SALINE  GROUNDWAT- 
ER IN  THE  GOULBURN  VALLEY,  VICTORIA, 

Department  of  Agriculture  and  Rural  Affairs,  Vic- 
toria (Australia).  Inst,  for  Irrigation  and  Salinity 
Research. 
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Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3C— Use  Of  Water  Of  Impaired  Quality 


A.  H.  Mehanni,  and  A.  P.  Repsys. 
Australian   Journal   of  Experimental    Agriculture 
AAAHAN,  Vol.  26,  No.  3,  p  319-324,  1986.  4  fig, 
5  tab,  14  ref. 

Descriptors:  »Impaired  water  use,  'Water  pollu- 
tion effects,  'Pasture  management,  'Irrigation 
water  'Groundwater,  'Saline  water,  'Productivi- 
ty, 'Salinity,  'Victoria,  Australia,  Pastures, 
Gypsum,  Clover,  Chemical  properties,  Chemical 
composition,  Soil  chemical  properties,  Minerals, 
Saline  soils,  Soil  types,  Crop  yield,  Roots,  Irriga- 
tion. 

Irrigation  water  with  nominal  salinities  of  100,  300, 
700  1,500,  or  3,000  mg/1  and  superimposed  yearly 
gypsum  treatment  (5  t/ha)  were  applied  for  two 
years  on  established  white  clover,  ryegrass,  and 
paspalum  pasture  grown  on  a  red-brown  earth  soil 
type,  and  for  another  six  years  after  the  pasture 
was  sod-seeded  with  strawberry  clover.  Initially, 
pasture  dry  matter  production  decreased  at  all 
salinities  above  the  control,  predominantly  because 
of  a  decline  in  white  clover  growth.  However, 
after  strawberry  clover  was  added  to  the  sward, 
pasture  yield  was  not  significantly  affected  by 
water  with  salinities  up  to  700  mg/1  in  any  one 
year  and  only  reduced  by  about  25  and  50%  at 
1,500  and  3,000  mg/1,  respectively.  Soil  salinities 
had  largely  reached  equilibrium  after  four  years, 
and  relative  pasture  yields  remained  relatively 
stable  from  then  to  the  end  of  the  experiment;  it  is 
not  expected  to  change  greatly  in  the  longer  term. 
Pasture  mineral  composition  was  within  the  rec- 
ommended range  for  animal  diet  requirements. 
(Author's  abstract) 
W87-09208 

STUDY  OF  SALINE  WATER  USE  AT  THE 
HARRY  ALLEN  GENERATING  STATION, 

J.  K.  Laughlin. 

Final  Report,  Task  4.  November  28,  1986.  65  p,  5 

fig,  11  tab,  6  ref.  Basic  Agreement  No.  4-AB-81- 

03600. 

Descriptors:  'Saline  water,  'Water  use,  'Harry 
Allen  Generating  Stations,  'Nevada,  'Colorado 
River,  'Virgin  River,  Powerplants,  Economic  as- 
pects.Water  supply,  Water  reuse. 

Saline  water  from  the  Lower  Virgin  River  was 
evaluated  as  a  potential  water  supply  to  the  pro- 
posed Harry  Allen  Generating  Station  near  Las 
Vegas,  Nevada.  The  Lower  Virgin  River  is  under 
investigation  by  the  Bureau  of  Reclamation  as  a 
potential  control  source  for  20,100  tons  of  salt  that 
flows  annually  into  the  Colorado  River  system. 
The  objectives  of  the  study  included  technical  and 
economic  evaluation  of  the  in-plant  cost  differ- 
ences for  water  supply   using  either  the  Lower 
Virgin  River  Unit  water  or  Clark  County  second- 
ary treated  sewage  effluent  as  the  sources  for  the 
Harry  Allen  Generating  Station.   Evaluations  of 
the  technical  risks  for  use  of  Lower  Virgin  River 
Unit  water  vs.  secondary  sewage  effluent  showed 
that  the  plant  design  and  operating  uncertainties 
were  about  equal  in  magnitude  if  water  quality  for 
the  sources  were  predictable.  Overall  results  show 
that  the  Lower  Virgin  River  Unit  water  source  is  a 
viable  water  supply  for  the  Harry  Allen  Station, 
provided  the  quality  and  quantity  of  water  supply 
are  confirmed  by  additional  wells  and  monitoring. 
Cost  advantages  of  the  ion  exchange/sidestream 
treatment   process  can   be  incorporated   into  the 
Harry  Allen  design  if  the  technical  and  economic 
viability  of  the  process  can  be  confirmed  through 
field  demonstrations.  (Author's  abstract) 
W87-09332 


INDUCTION  OF  CRASSULACEAN  ACID  ME- 
TABOLISM IN  MESEMBRYANTHEMUM 
CRYSTALLINUM  BY  HIGH  SALINITY:  MASS 
INCREASE  AND  DE  NOVO  SYNTHESIS  OF 
PEP-CARBOXYLASE, 

Botanisches  Institut  der  Universitat  Wurzburg, 
Mittlerer  Dallenbergweg,  D  8700  Wurzburg,  Fed- 
eral Republic  of  Germany. 

R.  Hofner,  L.  Vazquez-Moreno,  K.  Winter,  H.  J. 
Bohnert,  and  J.  M.  Schmitt. 

Plant  Physiology  PLPHAY,  Vol.  83,  No.  4,  p  915- 
919,  April  1987  3  fig,  1  tab,  21  ref. 


Descriptors:  'Impaired  water  use,  'Salinity,  'Salt 
tolerance,  'Halophytes,  'Crassulacean  acid,  'En- 
zymes, 'Mesembryanthemum,  Nutrients,  Irriga- 
tion, Proteins,  Leaves,  Salts. 

Intact  plants  of  the  halophilic  species  Mesem- 
bryanthemum crystallinum  were  induced  to  exhibit 
Crassulacean  acid  metabolism  by  irrigation  with 
nutrient  solution  containing  500  millimolar  NaCl. 
During  the  induction  period,  the  extractable  activi- 
ty of  phosphoenolpyruvate  carboxylase  (PEPcase) 
increased  approximately  40-fold.  This  increase  was 
linearly  correlated  with  a  mass  increase  of  PEP- 
case protein  as  measured  by  single  radial  immuno- 
diffusion. De  novo  synthesis  of  PEPcase  protein 
was  shown  by  immunoprecipitation  of  the  newly 
synthesized,  radioactively  labeled  protein  in  leaf 
discs  from  salt-treated  plants.  Nontreated  plants 
were  characterized  by  a  low  level  of  the  enzyme 
and  low  rates  of  PEPcase  synthesis.  Synthesis  of 
this  enzyme  in  leaf  discs  was  correlated  with  the 
concentration  of  NaCl  in  the  nutrient  solution 
during  growth.  (Author's  abstract) 
W87-09418 
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SEMIARID  SOIL  AND  WATER  CONSERVA- 
TION, 

Finkel  and  Finkel,  Yoqneam  (Israel). 

H.  J.  Finkel. 

CRC  Press,  Inc.,  Boca  Raton,  FL.   1986.   126  p. 

Descriptors:  'Semiarid  lands,  'Water  conserva- 
tion, 'Soil  conservation,  'Developing  countries, 
Agriculture,  Irrigation,  Seasonal  variation,  Tem- 
perature, Soil  erosion,  Precipitation. 

Erosion  and  conservation  measures  discussed  are, 
for  the  most  part,  those  under  unirrigated  agricul- 
ture. The  use  of  irrigation  could  cause  significant 
changes  in  the  growing  seasons,  and  in  the  agricul- 
tural calendar,  especially  in  the  warmer  climates 
where  temperature  is  not  a  limiting  factor.  It  is 
further  noted  that  much  of  the  material  in  this 
volume  has  been  prepared  with  the  developing 
countries  of  the  so-called  Third  World  in  mind.  In 
many  of  these  countries  there  is  a  dearth  of  basic 
data,  such  as  long-term  hydrological  records,  de- 
tailed soil  and  topographic  surveys,  and  experi- 
mental results  for  various  types  of  erosion  control 
measures.  Some  design  procedures  cannot  be  imi- 
tated or  copied  directly  from  those  of  the  techno- 
logically more  advanced  countries.  Consequently, 
emphasis  will  be  placed,  wherever  possible,  upon 
simple  empirical  methods  of  design,  and  approxi- 
mate solutions  within  the  limitations  of  the  avail- 
able data,  technical  possibilities,  and  financial  re- 
sources of  the  Third  World  countries.  Much  of  the 
numerical  data  and  calculations  are  presented  in 
the  metric  system.  (See  also  W87-08662  through 
W87-08669)  (Lantz-PTT) 
W87-08661 


steadily  growing  rates  of  soil  loss.  Floods  becam 
more  frequent,  alternating  with  severe  droughts.  I 
some  regions  of  the  world  this  process  reached  ti 
ultimate  destruction,  and  only  'badlands'  remains 
with  gullies  cut  down  to  the  bedrock.  Since  tl 
progressive  process  of  accelerated  erosion  is  initia 
ed  with  the  first  removal  of  the  natural  protects 
vegetative  cover,  it  is  the  vegetative  methods  i 
control  to  which  man  must  first  turn.  Only  whe 
these  prove  inadequate  should  the  more  costl 
engineering,  or  mechanical  measures  be  intn 
duced.  The  agronomic  measures  are,  for  the  mo 
part,  such  that  the  farmer  himself  can  put  in 
practice,  and  include:  (1)  Land  use;  (2)  Crop  sele 
tion,  rotation,  and  management;  (3)  Tillage;  ( 
Mulching;  (5)  Contour  cultivation;  and  (6)  Conto 
strip  cropping.  These  methods  are  discussed 
depth.  (See  also  W87-08661)  (Lantz-PTT) 
W87-08664 


AGRONOMIC  MEASURES  FOR  SOIL  AND 
WATER  CONSERVATION, 

Finkel  and  Finkel,  Yoqneam  (Israel). 

H.  J.  Finkel. 

IN-  Semiarid  Soil  and  Water  Conservation,  CKC 

Press,  Inc.,  Boca  Raton,  FL.  1986.  p  39-53,  5  fig,  3 

tab,  17  ref. 

Descriptors:  'Agronomy,  'Soil  conservation, 
'Water  conservation,  'Erosion  control,  Land  use, 
Tillage,  Mulching,  Cultivation,  Runoff,  Semiarid 
lands. 

With  the  human  population  explosion  and  the  con- 
sequent expansion  of  agriculture  in  most  parts  of 
the  temperate  and  tropical  world,  the  balance  of 
soil  loss  and  deposition  became  seriously  upset. 
More  ground  was  tilled,  trees  and  grasses  were 
removed,  and  the  unprotected  surface  was  exposed 
to  the  ravages  of  erosion.  With  the  disappearance 
of  the  topsoil  and  the  exposure  of  the  tighter 
subsoil,  infiltration  rates  were  reduced  and  the 
depth  of  moisture  stored  in  the  soil  profile  was 
lessened.  This  resulted  in  greater  runoff  which,  in 
turn,  led  to  more  removal  of  soil.  The  erosion 
process  is  therefore  seen  to  be  progressive,  with 


PASTURE  AND  FOREST  MANAGEMENT  1 
THE  MEDITERRANEAN  UPLANDS, 

Technion,  Israel  Inst,  of  Tech.,  Haifa.  Dept. 

Agricultural  Engineering. 

Z.  Naveh. 

IN:  Semiarid  Soil  and  Water  Conservation,  CI 

Press,  Inc.,  Boca  Raton,  FL.  1986.  p  55-73,  3  f 

56  ref. 

Descriptors:  'Forest  management,  'Pasture  m 
agement,  'Mediterranean  basin,  Agronomy,  B 
logical  effects,  Ecology,  Soil  stability,  Conser 
tion,  Erosion. 

There  is  probably  no  other  region  in  the  world  t 

has  endured  more  long  lasting  and  intensive  hun 

impact  throughout  its  history  from  the  Pleistco 

until  present  times,  than  the  Mediterranean  Ba 

There  is  also  no  other  region  where  the  unfoi 

nate  combination  of  a  vulnerable  environment ; 

a  long  history  of  man's  misuse  of  the  land  h 

caused  such  far-reaching  and  severe  damage  of 

erosion  and  depletion,  landscape  desiccation, 

what  is  called  now  'desertification'.  Nowhere  i 

are  the  dangers  of  combined  traditional  and  r 

technological  pressures  from  accelerating  pop 

tions,  tourists,  and  urban-industrial  developmi 

more  threatening,  causing  new  menaces  of  soil 

water  erosion,  flooding,  and  land  destruction. 

the  same  time,  however,  because  of  these  1 

lasting  and  severe  human  pressures,  nowhere  el 

at  least  in  comparable  climatic  and  ecological  < 

ditions  -  can  the  striking  resilience,  regenera 

powers,  and  soil  building  and  protective  capac 

of  the  native  vegetation  be  demonstrated  bf 

than  on  the  denuded  Mediterranean  uplands. 

paper  attempts  to  point  out  these  features  am 

show  that  they  can  be  used  as  part  of  conservai 

ecologically  sound  management  and  improver 

practices  for  the  redemption  of  these  uplands, 

only  for  pastoral  and  silvicultural  uses,  but  alsc 

other  multiple,  socioeconomic  and  ecological 

efits    and,  above  all,   for  upland  soil  and  » 

conservation.  (See  also  W87-08661)  (Lantz-P 

W87-08665 

ENGINEERING     MEASURES:     WATERW 
AND  DIVERSION  CHANNELS, 

Finkel  and  Finkel,  Yoqneam  (Israel). 

For  primary  bibliographic  entry  see  Field  8A. 

W 87-08666 


ENGINEERING  MEASURES  FOR  SOIL 
WATER  CONSERVATION:  TERRACING 
BENCHING, 

Finkel  and  Finkel,  Yoqneam  (Israel). 

H.  J.  Finkel. 

IN:  Semiarid  Soil  and  Water  Conservation, 

Press,  Inc.,  Boca  Raton,  FL.  1986.  p  85-91, 

16  ref. 

Descriptors:  'Water  conservation,  'Soil  cons 
tion,  'Terracing,  'Benching,  Land  forming- 
culture,  Engineering,  Channels,  Semiarid  land 

Terracing,  as  discussed  here,  refers  to  the  b 
based  terrace  constructed  in  the  form  of  a 
and  channel,  the  entire  surface  of  which  is  cul 
ed  as  part  of  the  field.  The  ancient  syste 
'staircase'  agriculture,  now  known  as  bench! 


56 


J  separately.  The  first  broad-based  terraces 
developed  in  the  humid  eastern  part  of  the 
["heir  purpose  is  to  shorten  the  length  of  the 

for  reduction  of  soil  erosion,  and  to  lead  off 
s  storm  water  at  a  safe  velocity  to  a  protect- 
tlet,  usually  a  grassed  waterway.  These  ter- 
have  a  cross  section  which  is  wide  and  flat 
h  to  permit  the  use  of  farm  machinery  both 
•  ridge  and  in  the  channel.  This  'drainage 
terrace  is  not  suitable  for  semiarid  regions, 

every  effort  must  be  made  to  retain  it  on  the 
'hile  preventing  both  local  waterlogging  and 
osion.  This  is  accomplished  by  the  'adsorp- 
pe'  terrace.  The  most  important  absorption 
f  parallel  terrace  for  the  semiarid  regions  is 
it  channel  terrace,  or,  as  it  is  sometimes 
.   the   Zingg   conservation    bench    terrace. 

are  several  variations  on  the  broad-based 
:  in  addition  to  the  Zingg  type,  but  for 
id  regions  where  water  conservation  is  of 
)unt  importance,  it  is  recommended  that  the 
rlosed  type  should  be  used  wherever  possi- 

addition  to  water  conservation,  the  level, 
idment-type  terrace  retains  more  soil  than 

the  other  types.  However,  when  such  ter- 
re  installed  on  an  erosive  field,  the  channels 
lickly  become  filled  with  trapped  erosion 
it  consequently,  they  should  be  cleaned 
lintained  regularly.  The  soil  removed  from 
■ace  channel  should  be  returned  to  the  field, 
ng,  or  bench  terracing,  refers  to  the  practice 
-erting  a  sloping  field  into  a  series  of  almost 
ea.;  or  steps.  It  has  also  been  called  'stair- 
rming'.  Benching  is  one  of  the  oldest  soil 
■ation  systems  in  history.  The  effect  of 
terracing  on  the  rate  of  soil  loss  is  very 
[f  the  benches  are  almost  level,  and  the 
ling  walls  are  made  of  stone,  the  soil  loss 

practically  zero,  unless  an  unusual  storm 

the  capacity  of  the  benches  to  hold  water 
the  freeboard  of  the  wall,  and  overtopping 
(See  also  W87-08661)  (Lantz-PTT) 
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EERING  MEASURES:  WATER  HAR- 
JG, 

nd  Finkel,  Yoqneam  (Israel). 

ikel,  and  M.  Finkel. 

uarid  Soil  and  Water  Conservation,  CRC 

ic,  Boca  Raton,  FL.  1986.  p  93-101,  2  fig, 

tors:  'Water  conservation,  "Water  harvest- 
ngation,  Agriculture,  Water  use,  Water 
Dams,  Semiarid  lands. 

arvesting  is  the  collection  of  runoff  and  its 
he  irrigation  of  crops,  pastures,  and  trees, 
Jomestic  and  livestock  consumption.  Since 
inmon  could  cover  almost  all  fields  of 
source  development,  it  must  be  added  that 
water  harvesting'  is  usually  used  for  the 
nent  of  marginal  waters  in  arid  or  semiarid 
The  projects  are  generally  local  and  of  a 
He  that  do  not  include  the  treatment  of 

its  conveyance  over  long  distances.  They 
classified  according  to  the  source  of  the 
id  the  use  to  which  it  will  be  put.  The 
i  two  categories:  irrigation  and  for  human 
mimal  consumption.  In  the  case  of  water 
Jmption,  two  additional  elements  must  be 
storage  and  treatment.   The  storage  is 

Kause  the  rate  of  consumption  of  water 
•rally  be  slower  than  the  rate  of  harvest- 
He  case  of  water  for  irrigation,  the  soil 

*  as  a  reservoir  for  a  certain  period  of 
I  a  longer  storage  period  seasonal  reser- 
«y  be  required.  Dams  on  intermittent 
?  contain  flash  floods  are  also  considered 
orm  of  water  harvesting.  However,  this 

■s  only  with  water  harvesting  techniques 
Hon  purposes,  and  only  short-term  storage 
(See  also  W87-08661)  (Lantz-PTT) 


WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION-Field  3 

Conservation  In  Agriculture— Group  3F 


Descriptors:  *Soil  conservation,  'Erosion  control, 
Gully  erosion,  Gullies,  Water  conservation,  Wa- 
tersheds,   Channel    erosion.    Dams,    Channel    im- 
provement. 

The  gully  is  the  most  obvious  and  spectacular  form 
of  soil  erosion  as  it  causes  large,  unsightly  gashes  in 
the  landscape.  Deep  gullies  which  spread  back  to 
the  watershed  divide  can  destroy  an  entire  area 
and  are  the  ultimate  form  of  soil  erosion  known  as 
'badlands'.  Not  all  gullies  are  so  ominous,  but  they 
are  insidious  in  their  growth  potential,  and  must  be 
brought    under    control    in    the    earliest    possible 
stages.    They   appear   in   several    forms,   each   of 
which   has  different   characteristics   and   requires 
different  methods  of  control.  The  two  principal 
types  are  so-called  V  and  U  gullies.  The  V  gully  is 
characterized  by  a  V-shaped  cross  section.  It  gen- 
erally appears  on  sloping  field.  The  longitudinal 
gradient  of  the  channel  is  greater  than  the  slope  of 
the  land.  The  erosion  is  in  the  form  of  downward 
cutting  in  the  center  of  the  channel,  causing  it  to 
become  deeper  as  well  as  to  grow  backward.  Be- 
cause this  type  of  gully  forms  on  the  more  hilly 
lands,  the  distance  back  to  the  watershed  divide  is 
generally  shorter  and  the  catchment  area  feeding 
the  gully  is  small.  V-shaped  gullies  often  develop 
from  rill  erosion,  when  the  water  is  concentrated 
from  several  rills  into  one  channel.  The  U-type 
gully  is  recognized  by  its  U-shaped  cross  section 
The  longitudinal  slope  of  the  channel  bottom  is 
usually  parallel  to  the  slope  of  the  land  through 
which  it  passes.  It  occurs  on  land  with  low  slopes, 
almost  approaching  zero,  and  is  often  a  source  of 
surprise  to  travelers  who  do  not  expect  to  see  such 
serious  erosion  on  broad  plains.  In  such  flat  topog- 
raphy, the  distance  back  to  the  watershed  divide  is 
relatively  long,  and  the  catchment  areas  are  conse- 
quently large.  The  flood  discharge  passing  through 
the  U-type  is  larger,  and  the  velocity  of  flow  is 
usually   slower   than   in   the   V-type.   The   active 
erosion  of  the  U-type  gully  is  in  the  sidewalls  and 
the  headwall  as  a  result  of  undercutting  at  the  base 
of  the  vertical  cut.  The  channel  does  not  grow 
deeper,  but  becomes  wider  and  grows  in  length 
headward.  These  are  logical  points  of  control.  The 
methods  employed  are  quite  different  from  those 
described   for  the   V-type,   and   should   have   the 
following  sequence:  (1)  raising  the  datum,  (2)  re- 
shaping the  walls,  and  (3)  stabilizing  the  channel 
(See  also  W87-08661)  (Lantz-PTT) 
W87-08669 


CONTROL, 

d  Finkel,  Yoqneam  (Israel), 
eel.  ' 

arid  Soil  and  Water  Conservation,  CRC 
-  Boca  Raton,  FL.  1986.  p  103-108,  4  fig, 


PROPOSALS  FOR  AGRICULTURAL  DEVEL- 
OPMENT OF  WADI  DHULEIL  CATCHMENT 
JORDAN, 

Agrar-und  Hydrotechnik,  Essen  (Germany,  F.R.). 
A.  F.  Bichara. 

Agricultural  Water  Management  AWMADF  Vol 
11,  No.  3/4,  p  207-219,  September  1986.  3  fig  5 
tab,  7  ref.  6 

Descriptors:  'Water  use,  'Salinity,  'Irrigation  ef- 
fects, 'Water  resources  development,  'Irrigable 
land,  'Agriculture,  'Wadi  Dhuleil,  'Catchment 
areas,  Vegetables,  Food  crops,  Aquifers,  Ground- 
water, Salinity,  Farming. 

Irrigated  agriculture  started  in  the  Wadi  Dhuleil 
catchment  area  in  the  early  Sixties  and  brought 
about  6000  ha  under  irrigation.  More  than  1500  ha 
of  these  6000  are  permanently  fallow  at  the 
moment  and  about  75%  of  the  remaining  4500  ha 
are  mainly  used  for  the  cultivation  of  vegetables 
and  orchards.  This  system  has  led  to  a  drastic 
overpumping  of  the  aquifer;  increasing  salinity  of 
the  pumped  irrigation  water  as  well  as  a  marked 
drop  in  the  groundwater  levels  have  been  ob- 
served. Crops  are  being  affected  and  farmers  are 
slowly  being  forced  to  either  adopt  new  and  ex- 
pensive irrigation  techniques  or  simply  abandon 
their  lands.  If  no  water-saving  measures  are  imple- 
mented very  soon,  this  situation  will  certainly  dete- 
riorate further  resulting  in  a  loss  to  the  national 
economy.  In  this  paper,  an  attempt  is  made  to 
quantify  this  situation  by  drawing  a  simplified 
water  and  land  balance.  Proposals  for  the  optimum 
and  safe  use  of  resources  are  made.  (Author's 
abstract) 
W87-08739 


ESTIMATING    WATER    TABLE    CONTRIBU- 
TION TO  THE  WATER  SUPPLY  OF  MAIZE, 

Alexandria   Univ.   (Egypt).   Coll.   of  Agriculture' 

R.  A.  Ragab,  and  F.  Amer. 

Agricultural  Water  Management  AWMADF  Vol 

11,  No.  3/4,  p  221-230,  September  1986.  4  fig,  2 

tab,  18  ref.  Supreme  Council  of  Universities  Grant 

82010. 

Descriptors:  'Water  resources  development,  'Irri- 
gation design,  'Irrigation,  'Corn,  'Field  tests 
♦Plant  water  use,  'Water  table,  'Model  studies, 
Computers,   Root  zone,   Soil   water,   Crop  yield! 

An  irrigation   field   experiment  with  maize  (Zea 
mays  L.)  was  conducted  on  a  non-saline  clay  loam 
soil  underlain  by  clay  mixed  with  shells  at  40-50 
cm  depth  and  a  fluctuating  shallow  water  table. 
Two  independent  procedures  were  used  to  deter- 
mine water  table  supply  through  capillary  rise  to 
the  crop  water  requirement.  The  first  involves  the 
development    of    a    computer    model    based    on 
Darcy's  Law  for  calculating  the  capillary  flux.  The 
model   uses,   as  inputs,   the  relationship   between 
hydraulic    conductivity    and    water    content,    the 
depth  of  water  table  below  the  root  zone,  and  the 
matnc  suction  at  the  bottom  of  the  root  zone.  The 
second   procedure   was  based  on   the  soil   water 
balance  by  taking  water  table  contribution  as  the 
,'ff?rence   between   estimated   evapotranspiration 
(ET)  and  measured  soil  water  depletion  (SWD). 
Water  table  contribution  was  estimated  for  a  75- 
day  period  from  41  days  after  planting  to  harvest 
The  capillary  flux  computed  by  the  CUF  model 
averaged  0.433  cm/day.  Both  procedures  estimat- 
ed water  table  contribution  to  be  in  the  range  of 
19-22  cm,  which  amounts  to  about  40%  of  the  ET 
over  the   75-day   period.   Maize   yield   increased, 
while  SWD  tended  to  increase  and  water  table 
contribution  tended  to  decrease,  as  the  number  of 
irrigations  was  increased  from  4  to  6.  (Author's 
abstract) 
W87-08740 


BARE   SOIL   EVAPORATION   NEAR   A   SUR- 
FACE POINT-SOURCE  EMITTER, 

Arizona  Univ.,  Tucson.  Dept.  of  Soil  and  Water 

Science. 

For   primary   bibliographic   entry   see   Field   2D 

W87-08743 


SURGE  IRRIGATION  MANAGEMENT, 

Florida  Univ.,  Belle  Glade,  FL.  Everglades  Re- 
search and  Education  Center. 
F.  T.  Izuno,  and  T.  H.  Podmore. 
Agricultural  Water  Management  AWMADF,  Vol 
11,  No.  3/4,  p  279-291,  September  1986.  2  fig   4 
tab,  13  ref.  6 

Descriptors:  'Flood  irrigation,  'Furrow  irrigation, 
'Irrigation  management,  'Surge  irrigation,  'Model 
studies,  'Infiltration,  Field  tests,  Simulation, 
Runoff,  Computers. 

A  technique  for  managing  surge  irrigations  on  a 
particular  field  to  achieve  uniform  and  efficient 
applications  was  developed.  The  method  derived 
uses  a  kinematic  wave  computer  simulation  model 
and  knowledge  of  infiltration  behavior  under  surge 
irrigation  gained  from  field  studies.  For  the  field 
conditions  used,  uniform  and  efficient  surge  irriga- 
tions could  be  achieved  by  considering  an  irriga- 
tion in  two  parts,  the  advance  and  post  advance 
phases.  Simulation  model  results  indicated  that 
there  appears  to  be  an  optimum  number  of  surge 
cycles  to  complete  the  advance  phase  to  irrigate 
uniformly  using  a  desired  volume  of  water.  The 
optimum  number  of  surges  is  dependent  on  the  use 
of  the  maximum  non-erosive  inflow  stream  for  the 
particular  field  and  appropriate  cycle  on-times. 
The  post  advance  phase  can  be  conducted  using  a 
continuous  application  at  a  reduced  instantaneous 
inflow  rate.  The  inflow  rate  and  application  time 
for  the  post  advance  phase  can  be  determined  such 
that  runoff  is  minimized.  Appropriate  cycle  times 
and  reduced  inflow  rates  and  application  times  can 
be  determined  using  the  computer  model.  (Au- 
thor's abstract) 
W87-08744 
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Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 


Group  3F— Conservation  In  Agriculture 


IMPROVEMENT  OF  IRRIGATION  WATER  BY 
GYPSUM  BEDS, 

Haryana  Agricultural  Univ.,  Hisar  (India).  Dept. 

of  Soils. 

For   primary   bibliographic   entry   see   Field    5U. 

W87-08745 


WATER  PRODUCTION  FUNCTIONS  FOR 
WHEAT  UNDER  DIFFERENT  ENVIRONMEN- 
TAL CONDITIONS, 

J.  N.  Agricultural  Univ.,  Madhya  Pradesh  (India). 

Coll.  of  Agriculture. 

G.  S.  Rajput,  and  J.  Singh. 

Agricultural  Water  Management  AWMADF,  Vol. 

11,  No.  3/4,  p  319-332,  September  1986.  2  fig,  6 

tab,  16  ref. 

Descriptors:  "Irrigation  management,  "Irrigation 
design,  "Irrigation  efficiency,  "Wheat,  "Plant 
water  use,  "Evapotranspiration,  "Crop  yield,  Cli- 
mates, India,  Soil  types,  Field  tests. 

Water  production  functions  have  been  developed 
in  numerous  forms;  however,  their  transferability 
to  widely  different  soils  and  climatic  conditions  is 
still  a  debatable  subject.  A  study  was  conducted  to 
evaluate  the  performance  of  existing  evapotran- 
spiration-yield  functions  for  wheat  with  regard  to 
their  applicability  and  transferability  under  differ- 
ent environmental  conditions  in  India.  The  func- 
tions were  verified  with  data  from  field  experi- 
ments conducted  at  a  number  of  research  stations 
located  in  different  climatic  regions  of  India.  De- 
pending on  the  nature  of  data  input  the  functions 
were  grouped  into  seasonal  and  growth  stage  func- 
tions. All  functions  were  found  to  be  statistically 
acceptable  with  regard  to  fitting  available  data. 
However,  regression  coefficients,  i.e.,  yield  re- 
sponse sensitivity  factors  varied  in  magnitude  with 
the  location  of  experiment  even  for  the  same  wheat 
variety,  which  implies  that  the  existing  functions 
are  site  specific.  Further  the  yield  response  sensi- 
tivity factor  for  the  seasonal  function  was  found  to 
be  dependent  on  site  climatic  and  soil  variables. 
(Author's  abstract) 
W87-08748 


NEW  METHOD  FOR  LINING  OF  FIELD  IRRI- 
GATION CHANNELS, 

Ahmadu   Bello  Univ.,   Zaria  (Nigeria).   Dept.  of 

Agricultural  Engineering. 

A.  Ahmed,  and  R.  C.  Yadav. 

Agricultural  Water  Management  AWMADF,  Vol. 

11,  No.  3/4,  p  343-348,  September  1986.  3  fig,  1 

tab,  2  ref. 

Descriptors:  "Irrigation  canals,  "Linings,  Agricul- 
ture, Farming,  Construction  methods,  Irrigation. 

A  simple  and  little  labor-demanding  method  for  in 
situ  lining  of  field  irrigation  channels  was  devel- 
oped. It  needs  wooden  guides  for  lining  thickness 
and  a  channel  form.  The  method  was  employed  to 
line  channels  with  different  materials  such  as 
cement  sand  mortar  and  laterite  at  a  rate  of  1  m  per 
manhour  and  with  natural  clay  and  clay  mixed 
with  cow  dung  at  a  rate  of  0.5-0.7  m  per  manhour. 
The  method  is  relatively  simple  and  cheap  and  the 
equipment  can  be  fabricated  by  village  carpenters. 
It  is  suitable  for  lining  small  irrigation  channels. 
Small-scale  farmers  could  line  their  channels  suc- 
cessfully with  the  help  of  four  laborers.  (Alexan- 
der-PTT) 
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USE  OF  CANOPY  TEMPERATURES  TO  IDEN- 
TIFY WATER  CONSERVATION  IN  COTTON 
GERMPLASM, 

Agricultural    Research    Service,    Lubbock,    TX. 

Plant  and  Water  Conservation  Research  Unit. 

J.  L.  Hatfield,  J.  E.  Quisenberry,  and  R.  E. 

Dilbeck. 

Crop  Science  CRPSAY,  Vol.  27,  No.  2,  p  269-273, 

March-April  1987.  3  fig,  4  tab,  15  ref. 

Descriptors:  "Water  conservation,  "Cotton, 
•Water  stress,  "Agriculture,  "Canopy  tempera- 
tures, Canopy,  Soil  water,  Temperature,  Water 
deficit,  Clay  loam,  Infrared  thermometry. 


Screening  crop  germplasm  for  water  conservation 
traits  is  difficult  under  dryland  environments  be- 
cause of  the  variability  in  soil-water  use.  Canopy 
temperatures  were  related   to  crop  water  stress 
Whether  cotton  (Gossypium  hirsutum  L.)  germ- 
plasm  differs  in  canopy  temperatures  and  whether 
these  temperatures  could  be  related  to  perform- 
ance under  deficient  soil-water  conditions  were 
evaluated.  Cotton  strains  (both  exotic  and  commer- 
cial) were  grown  in  irrigated  and  dryland  field 
plots  on  an  Olton  clay  loam.  The  dryland  plots 
were  grown  under  a  rainout  shelter  to  exclude  any 
rainfall  during  the  season,  while  the  irrigated  plots 
received  two  irrigations  during  the  measurement 
period.  Canopy  temperatures  were  measured  daily 
between  1330  to  1430  hours  CST  with  a  hand-held 
infrared  thermometer.  Consistent  canopy  tempera- 
ture differences  occurred  among  strains  grown  in 
the  irrigated  plots  even  though  the  environmental 
conditions  varied.  In  the  dryland  plots,  canopy 
temperatures     showed     significant     strain-by-day 
interactions  suggesting  that  some  strains  use  their 
available  soil  water  faster  than  other  strains.  Calcu- 
lated nonstressed  baselines  showed  that  the  strains 
had  a  constant  slope  of  -2.00  CAPa  and  differed 
only  in  their  intercept.  Those  strains,  which  had 
warmer  canopies  in  the  irrigated  plots,  had  the 
larger  biomass  in  the  dryland  plots.  It  is  possible  to 
separate  cotton  germplasm  with  infrared  thermom- 
etry. (Author's  abstract) 
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ALLOCATION  MODEL  FOR  IRRIGATION 
WATER  COST:  CASE  STUDY  OF  THE  NILE 
VALLEY  IN  EGYPT, 

Cairo  Univ.  (Egypt).  Dept.  of  Irrigation  and  Hy- 
draulics. 

For  primary  bibliographic  entry  see  Field  6C. 
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CONTROL  OF  FURROW  EROSION  WITH 
CROP  RESIDUES  AND  SURGE  FLOW  IRRI- 
GATION, 

Agricultural  Research  Service,  Prosser,  WA. 
D.  E.  Miller,  J.  S.  Aarstad,  and  R.  G.  Evans. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  51,  No.  2,  p  421-425,  March-April  1987.  5  tab, 
10  ref. 

Descriptors:  "Furrow  erosion,  "Crop  residue, 
"Surge  irrigation,  Infiltration,  Wheat,  Corn,  Irriga- 
tion, Furrows,  Sediments. 

Crop  residues  in  irrigation  furrows  reduce  erosion, 
but  also  increase  infiltration  rates.  High  infiltration 
rates  decrease  uniformity  of  irrigation  along  a 
furrow.  Surge  flow  improves  irrigation  uniformity 
during  furrow-stream  advance  because  the  stream 
advances  at  about  the  same  rate  as  with  continuous 
flow,  but  requires  only  about  one-half  as  much 
water  to  reach  the  end  of  a  furrow.  Experiments 
were  conducted  to  evaluate  the  combined  effects 
of  wheat  (Triticum  aestivum  L.)  and  corn  (Zea 
mays  L.)  residues  and  surge  flow  irrigation  on 
furrow  erosion  and  irrigation  uniformity.  Larger 
than  normal  furrow  streams  (up  to  30  L/min)  were 
used  with  surge  flow  to  obtain  rapid  stream  ad- 
vance. Sediment  discharge  with  such  large  streams 
was  reduced  from  >  100  Mg/ha/d  from  bare 
furrows  to  about  1  Mg/ha/d  from  furrows  contain- 
ing 2  Mg/ha  of  residue.  Differences  in  erosion 
between  surged  and  continuous  furrow  streams 
were  small  compared  to  those  due  to  residues  in 
the  furrows.  Residues  grown  in  place  were  more 
effective  in  reducing  erosion  than  were  residues 
hand-placed  in  clean  furrows.  (Author's  abstract) 
W 87-09003 


Dept 

K.  Palanisami,  and  K.  W.  Easter. 

Water  Resources  Research   WRERAQ,  Vol. 

No.  5,  p  774-780,  May  1987  3  tab,  13  ref. 

Descriptors:  "Tank  irrigation,  "Irrigation  sytte 
•India,  Asia,  Farming,  Agriculture,  Financing. 

Tank  irrigation  is  an  ancient  tradition  in  / 
which  in  now  being  reviewed  as  a  potential  m< 
for  future  irrigation  expansion  South  India 
thousands  of  tanks  which  are  in  need  of  rehabi 
tion  after  being  in  operation  for  over  a  centi 
This  study  evaluates  tank  irrigation  in  an  are 
south  India  which  has  the  greatest  concentratio 
tanks.  Constraints  and  unique  characteristic; 
tank  irrigation  are  analyzed  to  provide  a  basis 
devising  strategies  for  improving  tank  irrigatioi 
combination  of  public  and  private  investm 
along  with  institutional  changes  are  recommer 
to  help  farmers  organize  to  improve  irrigal 
Yet,  only  if  public  investment  is  carefully  intej 
ed  with  existing  private  efforts  will  farmers  1 
incentives  to  maintain  the  irrigation  systems.  I 
thor's  abstract) 
W87-09015 


SYNTHESIS  OF  A  SIMPLIFIED  WATER 
SIMULATION    MODEL    FOR    PREDICT 
WHEAT  YIELDS, 

Punjab    Agricultural    Univ.,    Ludhiana    (In 

Dept.  of  Soils. 

For  primary  bibliographic  entry  see  Field  21. 
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SOIL  WATER  EVAPORATION  COMPARI- 
SONS AMONG  TILLAGE  PRACTICES  IN  THE 
NORTHERN  GREAT  PLAINS, 

Agricultural  Research  Service,  Sidney,  MT. 

For   primary   bibliographic   entry   see   Field   2D. 
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SMALL-SCALE    SURFACE    (TANK)    IRRIGA- 
TION IN  ASIA, 

International    Rice    Research    Inst.,    Los    Banos, 
Laguna    (Philippines).    Agricultural    Engineering 


CHANGES  AT  PANICLE  EMERGENCE 
THE  WATER  RELATIONS  OF  A  WETL- 
AND A  DRYLAND  JAPONICA  RICE  CI) 
VAR  UNDER  WETLAND  CONDITIONS, 

Hokuriku  National  Agricultural  Experiment 
tion,  Inada,  Joetsu-shi,  Niigata-ken,  943-01,  J; 
For  primary  bibliographic  entry  see  Field  21. 
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YIELD  REDUCTIONS  IN  WINTER  BAB 
GROWN  ON  A  RANGE  OF  SOILS  AND 
POSED  TO  SIMULATED  ACID  RAIN, 

Inst,  of  Terrestrial  Ecology,  Bangor  Researct 
tion,  Penrhos  Road,  Bangor  Gwynedd  LL57 
North  Wales,  UK.  J 

For  primary  bibliographic  entry  see  Field  5C. 
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ADVANCES  IN  IRRIGATION,  VOLUME  3 

Massachusetts  Univ.,  Amherst.  Dept.  of  Plai 
Soil  Sciences. 

Academic  Press,  Orlando,  FL,  1985.  323  p.  t 
by  Daniel  Hillel. 

Descriptors:  "Irrigation  practices,  "Irrigatioi 
grams,  "Irrigation,  "Trickle  irrigation,  *fc 
transpiration,  Model  studies,  Models,  Sunn 
analysis,  Water  stress,  Developing  countries 
water. 

This  volume  is  the  third  of  a  serial  publi 
begun  in  1982  designed  to  provide  a  foru 
periodically  updated  state-of-the-art  revie' 
topics  related  to  the  rapidly  advancing  fheoi 
practice  of  irrigation.  This  volume  includes  I 
ety  of  topics  which  are  presented  in  six  ai 
The  first  article  describes  a  traveling  trickle 
tion  system.  This  linear-move  system  offers  s 
important  advantages  over  the  alternatives 
ary  or  rotary  trickle  systems.  In  the  second  i 
the  development  of  supplementary  irngatior 
tices  in  the  Southeastern  United  States  is  desi 
The  third  article  introduces  a  radically  ne 
proach  to  the  science  and  art  of  monitorn 
moisture  called  time-domain  reflectometrj 
fourth  article  presents  a  comprehensive  and  : 
ing  view  and  review  of  India's  irrigated  a 
ture,  its  problems  and  prospects.  The  fifth  at 
a  critical  survey  and  analysis  of  the  task  of  e 
ing  evapotranspiration.  The  final  article  desc 
simulation  model  for  predicting  the  effect  ol 
stress  on  yields,  and  applies  this  model 
particular  case  of  growing  corn  under  m< 
limiting  conditions.  (See  also  W87-0946 
W87-09470)  (Geiger-PTT) 
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ELING 
KM. 

ultural  Research  Service,  Fresno,  CA.  Water 
gement  Research  Lab. 
'hene,  T.  A.  Howell,  and  M.  D.  Sikorski. 
dvances  in  Irrigation,  Volume  3.  Academic 

Orlando,  Florida,  1985.  p  1-49,  30  fig,  2  tab, 

iptors:  'Trickle  irrigation,  "Irrigation  prac- 
•Irrigation  efficiency,  'Irrigation  engineer- 
Irrigation,  Water  use  efficiency,  Crop  pro- 
n,  Irrigation  programs,  Soil  water,  Mulch- 
ngation  design,  Spray  Irrigation. 

raveling  Trickle  Irrigation  System  (TTIS) 
esigned  to  minimize  the  limitations  of  the 

pivot  system  and  trickle  irrigation  systems, 
>ply  water  uniformly,  independent  of  envi- 
ntal  variables.  Water  is  delivered  to  the 
via  a  concrete-lined  ditch  perpendicular  to 
igation  system.   A   laser  guidance  control 

regulates  the  speed  of  the  sprinkler  move- 
Evaluations  of  the  water  application  system 
nade  using  seven  different  systems  which 
ested  on  cotton  plants.  The  water  use  effi- 

of  cotton  was  improved  by  using  below- 
I  and  overhead  spray  systems.  An  evaluation 

photovoltaic  system  showed  the  energy 
sicn  efficiency  of  the  system  before  and 
leaning  of  the  module.  The  monitoring  and 
:k  systems  of  the  TTIS  include  devices  for 
asuring  of  soil  water  potential  and  plant 
potential  for  irrigation  scheduling.  Vertical 
ig  or  the  development  of  microbasins 
'  diking)  is  recommended  to  increase  the 
cy  of  TTIS  irrigation.  The  advantages  and 
utages  of  the  TTIS  are  discussed.  Future 
h  and  development  needs  of  the  TTIS  in- 
dvances  in  laser  optics,  new  low  pressure 
ipplicator  devices,  better  feedback  systems 
'ater  and  crop),  cultivation  practices,  and 
e  application  techniques.  (See  also  W87- 
Oeiger-PTT) 
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ITION    PRACTICE    FOR    CROP    CUL- 
IN    THE    SOUTHEASTERN    UNITED 

tural  Research  Service,  Watkinsville,  GA 
nice,  A.  W.  Thomas,  V.  L.  Quisenberry,  H 
t,  and  W.  M.  Snyder. 

nances  in  Irrigation,  Volume  3.  Academic 
Mando,  Florida,  1985.  p  51-106,  18  fig,  15 

tors:  'Irrigation  practices,  'Crop  produc- 
ngation  efficiency,  'Irrigation  ditches,  *Ir- 
W  ater  use  efficiency,  Irrigation  programs, 
Evapotranspiration,  Irrigation  engi- 
Imgation  design,  Aquifers,  Irrigation 
ligation  requirements. 

racteristics  of  the  soils,  climate,  and  water 
s  that  are  critical  to  the  realization  of  the 
benefits  from  irrigation  in  the  southeast- 
i  states  are  described.  The  soils  of  this 
classified  chiefly  as  Udalfs  and  Udults  and 
he  udic  moisture  regime  and  the  thermic 
lure  regime.   Average  annual  rainfall  for 
the  southeastern  United  States  is  about 
I  ne  increased  use  of  irrigation  in  the 
i>  United  States  represents  a  body  of 
decisions  based  on  the  premise  that  past 
atterns  will  repeat  in  the  future.  A  form- 
ad  was  used  in  analyses  of  rainfall  record- 
Uunsv,lle,  Georgia,  and  Stuttgart,  Arkan- 
s  ot  the  analyses  emphasized  that  in  the 
ture  risk  and  uncertainty,  simulation  pro- 
means  for  quantifying  expected   rainfall 
en  planning  period.  The  water  resources 
la  are  found  in  small  farm  ponds  north  of 
>e.  and  in  irrigation  pits  which  tap  shal- 
mdwater  aquifers.  Soil  characteristics  rele- 
mgation  practices  are  considered.  Appli- 
ipotranspiration  data  are  needed  in  assess- 
onal    irrigation    water    needs,    irrigation 
"  aesign,  and  selection  for  a  particular 
anon.  Integration  of  the  practice  of  irriga- 


tion into  crop  management  schemes  require  a  thor- 
ough reexamination  of  all  factors  impacting  the 
crop  from  planting  to  harvest.  The  irrigation  re- 
sponse of  selected  crops  (corn,  cotton,  peanuts, 

«/o?  nn^SA  ^d  s°ybeans)  are  examined.  (See  also 

W87-09464)  (Geiger-PTT) 
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schDeJSSli^PLICATION  TO  irri^tion 

Department    of   Agriculture,    Ottawa    (Ontario) 

Land  Resource  Research  Inst. 

G.  C  Topp,  and  J.  L.  Davis. 

IN:  Advances  in  Irrigation,  Volume  3.  Academic 

Press,  Orlando,  Florida,  1985.  p  107-127,  9  fie   21 

ref 

Descriptors:  'Irrigation  requirements,  'Irrigation, 
Irrigation  efficiency,  'Irrigation  practices,  'Irri- 
gation programs,  Water  use  efficiency,  Soil  water 
Irrigation  engineering,  Irrigation  design,  Monitor- 
ing, Soil  moisture  meters,  Soil  properties. 

Soil-based  measurements  of  water  content  are  gen- 
erally needed  for  irrigation  scheduling,  however, 
the  same  method  is  rarely  used  to  control  the  turn- 
on  and  turn-off  decisions.  Time-domain  reflectom- 
etry  (TDR)  may  be  used  to  control  both  decisions 
because  it  gives  a  precise  and  immediate  determi- 
nation of  soil  water  content  in  the  field  with  an 
accuracy  of  2%.  As  a  result  of  the  strong  depend- 
ence of  the  dielectric  constant  on  water  only  there 
is  no  need  to  calibrate  the  TDR  for  different  soils 
A  representative  site  for  a  TDR  installation  can  be 
chosen  using  a  TDR  hand  probe.  The  TDR  soil 
transmission  line  configuration  may  be  chosen  to 
meet  specific  requirements  and  site  limitations  The 
choice  of  length  and  orientation  of  transmission 
lines  allows  the  use  of  TDR  for  setting  the  full  and 
refill  points  as  well  as  for  monitoring  and  control 
of  the  irrigation  system  and  for  controlling  the 
leaching  requirements.  The  TDR  instrument  con- 
sists of  four  major  sections:  the  timing  control  unit, 
the  pulser,  the  receiver,  and  the  data  display.  A 
single  measurement  spanning  the  depth  of  the  root 
zone  shows  immediately  the  amount  of  water  re- 
maining. The  feasibility  of  TDR  for  measuring  soil 
salinity  and  depth  to  frost  layer  has  also  been 
demonstrated.  (See  also  W87-09464)  (Geieer-PTTi 
W87-09467  M       6  ' 


IRRIGATION  IN  INDIA:  A  PHYSIOLOGICAL 
AND  PHENOLOGICAL  APPROACH  TO 
WATER  MANAGEMENT  IN  GRAIN  CROPS, 

Indian   Agricultural   Research   Inst.,   New   Delhi 

Water  Technology  Center. 

S.  K.  Sinha,  P.  K.  Aggarwal,  and  R.  Khanna- 

Chopra. 

IN:  Advances  in  Irrigation,  Volume  3.  Academic 

Press,  Orlando,  Florida,  1985.  p  129-212,  31  fis  26 

tab,  39  ref.  6' 

Descriptors:  'India,  'Irrigation  practices,  'Devel- 
oping countries,  'Irrigation  efficiency,  'Grain 
crops,  Crop  production,  Crop  yield,  Irrigation  re- 
quirements, Irrigation  programs,  Water  manage- 
ment. 

Irrigation  has  been  practiced  in  India  since  ancient 
times.  A  major  change  required  in  irrigation  devel- 
opment in  India  is  to  make  it  an  instrument  of  high 
production  rather  than  mere  protection,  as  it  has 
been  until  recently.  The  Indian  Council  of  Agricul- 
tural Research  is  responsible  for  developing  appro- 
priate recommendations  for  crop  management  and 
production,  including  irrigation  scheduling.  The 
effect  of  irrigation  on  crop  yield  was  studied  in 
wheat,  nee,  sorghum,  and  other  cereals,  pulses  and 
oilseeds.  In  general,  the  irrigation  projects  in  areas 
where  rainfall  is  1000  mm  annually  or  more  have 
poor  performance.  In  drier  regions  where  total 
rainfall  is  between  500  and  700  mm  annually,  irri- 
gation has  been  successful.  Water  for  the  recom- 
mended number  of  irrigation  projects,  based  on  the 
experiments  conducted  at  Research  Farms,  is  not 
available  for  many  crops  in  farmers  fields.  In  re- 
gions where  adequate  provision  for  water  has  been 
made,  other  inputs  are  not  available  in  required 
amounts.  The  effects  of  irrigation  might  be  further 
improved  if  the  appropriate  stage  for  irrigation  and 


fertilizer  application  could  both  be  used.  To  meet 
increased  food  demands  by  the  year  2000,  better 
management  of  the  existing  water  resources  and 
greater  input  of  fertilizers,  pesticides,  and  im- 
proved seeds  will  be  required.  (See  also  W87- 
09464)  (Geiger-PTT) 
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ESTIMATING  EVAPOTRANSPIRATION, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Wembley     (Australia).     Div.     of 

Groundwater  Research. 

For   primary   bibliographic   entry   see   Field   2D. 
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SIMULATION  MODEL  FOR  PREDICTING 
EFFECT  OF  WATER  STRESS  ON  YIELD:  AN 
EXAMPLE  USING  CORN, 

Washington  State  Univ.,  Pullman.  Coll.  of  Agri- 
culture Research  Center. 
C.  Stockle,  and  G.  Campbell. 
IN:  Advances  in  Irrigation,  Volume  3.  Academic 
Press,  Orlando,  Florida,  1985.  p  283-311    4  fis    3 
tab,  40  ref,  2  append.  S' 

Descriptors:  'Corn,  'Water  stress,  'Models,  'Crop 
yield,  'Simulation  analysis,  Grain  crops,  Evapo- 
transpiration, Soil  water,  Plant  growth,  Water  use 
efficiency,  Computer  models,  Model  studies,  Math- 
ematical models,  Crop  production. 

The   objective   is   to   describe   and   present   some 
results  of  a  model  simulating  water  stress  effects  on 
corn  (Zea  mays)  yield.  The  model  was  written  in 
BASIC,  but  a  Pascal  version  is  also  available.  The 
mode!  deals  only  with  water  and  carbon  budgets  of 
a  corn  crop  and  consists  only  of  a  simulation  of 
water     transport     in     the     soil-plant-atmosphere 
system,   linked   with   photosynthesis   and   growth 
simulations.  The  soil  water  balance  is  obtained  by  a 
finite  difference  solution  of  the  differential  equa- 
tion describing  water  flow  and  storage  in  the  soil 
Water  uptake  by  the  plant  is  assumed  equal  to 
plant  water  loss.  The  amount  of  water  lost  to  the 
atmosphere  is  regulated  by  an  interaction  between 
atmospheric  demand,  soil  water  potential,  and  leaf 
water  potential,  this  last  factor  determining  finally 
the  stomatal  resistance.  The  atmospheric  demand  is 
separated  into  transpiration  and  evaporation,  ac- 
cording to  leaf  area  index  development  and  canopy 
structure.  To  calibrate  the  model,  the  soil  water 
depletion,  leaf  area  index,  and  dry  matter  produc- 
tion were  simulated  for  the  experimental  plots  of 
Acevedo  at  Davis,  California.  Results  showed  that 
important  environmental  and  physiological  proc- 
esses involved  in  the  response  of  corn  yield  to 
water  stress  are  properly  included  in  the  model, 
thereby  allowing  reasonably  good  predictions  of 
grain  yield  for  different  years  and  locations.  (See 
also  W87-09464)  (Geiger-PTT) 
W87-09470 


4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 

OPTIMIZATION  OF  CLOSURE  OPERATIONS 
IN  A  TIDAL  BASIN  DURING  A  STORM- 
SURGE, 

Osservatorio     Geofisico     Sperimentale,     Trieste 

(Italy). 

R.  Mosetti. 

Applied     Mathematical     Modelling     AMMODL 

Vol.  11,  No.  1,  p  19-22,  February  1987.  6  fig,  1  tab' 

6  ref. 

Descriptors:  'Flood  control,  'Flood  protection, 
'Storm  surges,  'Optimization,  'Closure,  'Tidal 
basins,  Mathematical  equations,  Basins,  Control, 
Coastal  waters. 

An  optimization  theory  based  upon  the  maximum 
principle  has  been  used  to  study  the  problem  of 
minimizing  the  time  intervals  for  which  a  tidal 
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basin  is  kept  closed  during  a  storm-surge.  Al- 
though the  equations  describing  the  dynamics  ot 
the  basin  have  been  simplified,  interesting  results 
have  been  obtained  showing  the  advantages  of 
control  of  storm-surge  events.  In  particular,  a  re- 
duction in  the  closure  time  of  up  to  50%  has  been 
obtained  in  some  cases.  (Author's  abstract) 
W87-08610 


EFFECT  OF  UPLAND  PASTURE  IMPROVE. 
MENT  ON  NUTRIENT  RELEASE  IN  FLOWS 
FROM  A  'NATURAL'  LYSIMETER  AND  A 
FIELD  DRAIN, 

Institute  of  Hydrology,  Wallingford  (England). 
For   primary   bibliographic   entry   see   Field    3U. 

W87-08741 

NEW  PROCEDURES  FOR  FLOOD  ESTIMA- 
TION IN  NORWAY,  . 

Norwegian  Water  Resources  and  Energy  Adminis- 
tration, Oslo  (Norway). 

For  primary  bibliographic  entry  see  Field  2b. 
W87-08811 

WATER  QUALITY  BENEATH  URBAN 
RUNOFF  WATER  MANAGEMENT  BASINS, 

Agricultural  Research  Service,  Fresno,  CA.  Water 

Management  Research  Lab. 

For  primary  bibliographic  entry  see  Field  2K 

W87-08967 

RIPARIAN  AREAS  AS  FILTERS  FOR  AGRI- 
CULTURAL SEDIMENT,  . 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  ot 
Soil  Science.  .  , ... 

J.  R.  Cooper,  J.  W.  Gilliam,  R.  B.  Daniels,  and  W. 

Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  51,  No.  2,  p  416-420,  March-April  1987.  2  fig, 
7  tab,  17  ref. 

Descriptors:  *Riparian  land,  'Agricultural  sedi- 
ments, 'Filters,  'Watersheds,  Cultivation,  Agricul- 
ture, Cesium  isotopes,  Flood  plains. 


Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. .,  .,  Ar. 
For  primary  bibliographic  entry  see  Field  4C. 
W87-09097 

AGRICULTURAL  DRAINAGE  PRACTICES  IN 
IRELAND, 

Foras  Taluntais,  Ballinrobe  (Ireland). 
T.  D.  Ryan.  ,    „,  _  . 

Environmental  Geology  and  Water  Sciences 
EGWSEI,  Vol.  9,  No.  1,  p  31-40,  1987.  10  fig,  2 
tab,  16  ref. 

Descriptors:  'Drainage  practices,  'Agriculture, 
•Ireland,  'Reviews,  'Cost-benefit  analysis,  'Con- 
servation, Pipes,  Trenches,  Water  transport  Fish 
conservation,  Wildlife  conservation,  Hydraulic 
design,  Channels,  Weirs,  Flow  measurement,  Flow 
characteristics,  Hydraulics,  Waterlogging. 

Agricultural  drainage  practices  are  reviewed  under 
two  main  headings:  arterial  drainage  of  nver  catch- 
ments by  developing  main  channels,  and  held 
drainage  of  smaller  parcels  of  land  using  pipes  and 
open  trenches.  The  use  of  cost-benefit  analysis  on 
the  arterial  drainage  program  is  considered  and  the 
inherent  errors  are  discussed.  Conservation  of  the 
environment  is  described  as  it  applies  to  landscap- 
ing fisheries,  and  wildlife,  and  the  drainage  au- 
thorities are  shown  to  have  an  enlightened  attitude 
to  proper  preservation  of  the  environment.  (Au- 
thor's abstract) 
W87-09202 

COMPARATIVE  STUDY  ON  THE  INTRINSIC 
RATES  OF  INCREASE  OF  CYRTOBAGOUS 
SINGULARIS  AND  C.  SALVINIAE  ON  THE 
WATER  WEED  SALVINIA  MOLESTA, 

Expand  CSIRO,  Indooroopilly  (Australia).  Long 
Pocket  Labs.  .»•«.„ 

D  P  A.  Sands,  M.  Schotz,  and  A.  S.  Bourne. 
Entomologia       Experimentalis       et       Applicata 
ETEAAT,  Vol.  42,  No.  3,  p  231-237,  December 
1986.  1  fig,'  4  tab,  19  ref. 


Riparian  buffer  areas  are  known  to  trap  sediment 
leaving  agricultural  fields,  but  little  quantitative 
data  on  this  process  are  available.  This  study  was 
initiated  to  determine  the  amount  of  sediment  de- 
posited in  riparian  areas  of  two  watersheds  during 
the  last  20  yr.  These  watersheds  contained  approxi- 
mately 800  and  1400  ha,  and  about  half  of  each 
watershed  was  cultivated  land.  The  areal  extent 
and  thickness  of  the  sediment  were  mapped  and 
described  using  137Cs  data  and  sediment-soil  mor- 
phology. At  the  field-forest  edge  15  to  50  cm  of 
137Cs   sediment   accumulated   while    <5   cm   of 
137Cs  sediment  was  deposited  in  the  flood  plain 
swamp  downstream.  Although  only  a  thin  (  <  or 
=    5  cm)  layer  of  sediment  accumulated  in  the 
flood  plain  swamp,  the  large  area  available  made 
this  an  important  depositional  area.  The  full  poten- 
tial of  the  flood  plain  swamp  for  sediment  deposi- 
tion has  not  been  utilized.  About  80%  of  the  137Cs 
sediment  measured  in  the  watershed  was  deposited 
within  100  m  of  the  exit  location  from  the  cultivat- 
ed fields.   Sand  dominated  the  deposition  at  the 
forest  edge  while  high  silt  and  clay  contents  oc- 
curred in  the  flood  plain  swamp.  Sediment  deliv- 
ery estimates  for  Coastal  Plain  watershed  indicated 
that  84  to  90%  of  the  sediment  removed  from  the 
cultivated  fields  remained  in  the  watershed.  It  is 
concluded   that   riparian   areas   serve   a   valuable 
function  by  trapping  sediment  from  agricultural 
fields.  (Author's  abstract) 
W87-09002 

ECONOMIC  DIFFERENCES  BETWEEN  CU- 
MULATIVE AND  EPISODIC  REDUCTION  OF 
SEDIMENT  FROM  CROPLAND, 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 

For  primary  bibliographic  entry  see  Field  U. 
W87-09090 

INTRODUCTION  TO  URBAN  HYDROLOGY 
AND  STORMWATER  MANAGMENT, 


Descriptors:    'Biological    control,    'Life    cycles, 
'Weed  control,  Aquatic  weeds,  Insects. 

Two  weevils,  Cyrtobagous  salviniae  and  C.  singu- 
laris,  have  potential  in  the  biological  control  of  the 
aquatic  weed  Salvinia  molesta.  This  study  deter- 
mined differences  in  the  intrinsic  rate  of  increase  ot 
the  two  weevils  and  provides  a  basis  for  modeling 
weevil  populations  in  the  field.  The  comparison  ot 
the  two  species  on  plants  of  S.  molesta  rich  in 
nitrogen  was  intended  to  reveal  any  physiological 
differences  that  might  contribute  to  their  failure  or 
success  as  biological  control  agents.  The  intrinsic 
rates  of  increase  were  determined  in  the  laboratory 
at  23,  27  and  31  C.  Variation  in  oviposition  and 
immature  survivorship  accounted  for  most  of  the 
differences  between  species  in  r  sub  m  values  (ex- 
ponential growth  of  a  stable-age  population  m  a 
non-limiting   environment).   Values   for   r   sub   m 
were  higher  for  C.  salviniae  (0.210,  0366,  0.404) 
than  for  C.  singularis  (0.148,  0.140,  0.064)  at  the  3 
temperatures,  respectively.  At  all  temperatures,  C. 
salviniae  laid  seven  times  more  eggs  than  C.  singu- 
laris while  at  31  C  oviposition  was  reduced  tor 
both  species  by  45%,  and  was  accompanied  by  a 
reduction  in  egg  hatch.  Oviposition  by  C.  salviniae 
was  almost  continuous  (92%  of  weeks  with  some 
eggs  laid)  whereas  oviposition  by  C.  singularis  was 
intermittent  (50%  of  weeks)  with  intervals  averag- 
ing two  weeks  without  oviposition.  Nitrogen  con- 
centration in  S.  molesta  affected  reproduction  by 
C  singularis  more  than  C.  salviniae,  an  increase  ot 
0  1%  (dry  wt)  increasing  weekly  oviposition  by 
7  0%  and  3.6%  respectively.  It  is  concluded  that 
differences  in  reproductive  physiology,  larval  and 
pupal  survivorship,  and  feeding  behavior  are  the 
major  factors  in  explaining  why  C  salviniae  is  more 
effective  than  C.  singularis  as  a  biological  control 
agent  for  S.  molesta.  (Author's  abstract) 
W87-09217 

BIOLOGICAL  CONTROL  OF  AQUATIC 
WEEDS:  THE  EFFICACY  OF  HYBRID  GRASS 
CARP  IN  TWO  SOUTHERN  CALIFORNIA  IR- 
RIGATION CANALS, 


Water  and  Power  Resources  Service,  Denver,  C 
Engineering  and  Research  Center. 
J.  S.  Thullen,  F.  L.  Nibling,  and  J  E.  Boutwell. 
Report  REC-ERC-85^,  September  1985.  56  p, 
fig,  7  tab,  29  ref. 

Descriptors:  'Aquatic  weed  control,  'Bioconti 
•Carp,  'Irrigation  canals,  'Macrophytes,  Wi 
control,  Aquatic  weeds,  Aquatic  plants,  Fish,  E 
mass,  Sago  pondweed. 

The  use  of  hybrid  grass  carp  (a  result  of  en 

breeding   female   grass   carp,   Ctenopharyngoi 

idella,  with  male  bighead  carp,  Aristichthys  m 

lis)  for  aquatic  weed  control  in  irrigation  cai 

was  evaluated  in  a  3-yr  cooperative  study   Stm 

were  conducted  in  both  a  small  lateral  and  a  \i 

delivery  canal  in  southern  California.  Data  w 

collected    on    macrophyte    distribution,    bion 

stem  length  and  density,  tuber  density,  and 

composition.    During   the    1980   growing   sea 

field  techniques  were  developed  and  baseline  m 

urements  were  made.  Hybrids  were  stocked  f 

June  to  September  1981,  at  rates  from  56  to 

kilograms  per  hectare.  During  the  summer  of  1 

all  test  sections  showed  trends  of  lower  plant 

mass  in  stocked  areas  than  in  corresponding 

trol  areas.  An  increase  in  aquatic  weed  bra 

was  observed  in  one  test  section  in  the  fall  of  I 

This  indicated  a  suboptimal   stocking  rate. 

principal  aquatic  weeds  controlled  were  hyc 

(Hydrilla  verticillata),  sago  pondweed  (Potam 

ton  pectinatus),  and  curlyleaf  pondweed  (Pot 

geton  crispus).  The  control  of  Eurasian  wate 

foil  (Myriophyllum  spicatum)  by  hybrids  wa 

elusive.  (Author's  abstract) 

W87-09480 

EVALUATION  OF  THE  MODEL  CE-QUA 
FOR  USE  BY  THE  AQUATIC  PLANT  ( 
TROL  RESEARCH  PROGRAM, 

Army  Engineer  Waterways  Experiment  Sfc 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-09486 


HYDROGEOLOGICAL  PROBLEMS  AFF 
ING  THE  EXPLOITATION  OF  THE 
BOG  AT  PADUL  (GRANAD,  SPAIN).  PREI 
NARY  STUDY  (PROBLEMAS  HIDROGE 
GICOS  QUE  AFECTAN  A  LA  EXPLOTAI 
DE  LA  TURBERA  DE  PADUL  (GRA 
ESP  ANA).  ESTUDIO  PRELIMINAR), 
Universidad  de  Granada  (Spain).  Dept.  of  F 
geology. 

R.  Fernandez-Rubio,  and  A.  Puhdo-Bosch. 
IN-  Water  in  Mining  and  Underground  Wor 
Agua  en  la  Mineria  y  Trabajos  Subterraneos, 
umes  I,  1984.  SIAMOS  78.  p  125-132,  2  fig, 

Descriptors:  *Peat  bogs,  'Geohydrology,  i 
logic  data  collections,  'Drainage  engini 
Groundwater  movement,  Drainage  canals,  I 
ence,  Drainage  programs,  Water  resources 
opment,  Drainage  ditches,  Drainage  pa 
Groundwater  management. 

The  hydrogeological  behavior  of  the  peat 
Padul  and  its  borders  is  described.  A  nydi 
map  of  the  bog  and  its  drainage  patterns  is 
The  problems  affecting  the  exploitation  ot  t 
and  alternative  solutions  to  these  problei 
discussed.  Hydrogeological  studies  are  in  p 
try  to  find  the  most  effective  solutions  I 
resource  management  problems  of  the  bo 
also  W87-09568)  (Geiger-PTT) 
W87-09576 

4B.  Groundwater  Management 

HYDRAULIC/CHEMICAL  CR 

DURING    GROUND-WATER    RECHAR< 
INJECTION, 

Geological  Survey,  Sacramento,  CA.  wa 

sources  Div. 

For  primary  bibliographic  entry  see  Field  5 

W87-08751 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 


Groundwater  Management — Group  4B 


JITIF1CIAL   GROUND   WATER   RECHARGE 

IY  FLOODING  DURING  GRAPEVINE  DOR- 

IANCV. 

Iniv.  of  California,   Davis.   Dept.  of  Viticulture 

id  Enology. 

or  primary  bibliographic  entry  see  Field  2F. 

('87-08979 


ONGRESSIONAL  INITIATIVES, 

mate.  Washington,  DC. 

or  primary   bibliographic   entry   see   Field    5G 

'87-09133 


ROUNDWATER       RESOURCE       DEVELOP- 

[Evr. 

w  primary   bibliographic   entry   see   Field   6D. 
17-09148 


ROUNDWATER  MANAGEMENT  IN 

UNCE, 

ireau  de  Recherches  Geologiques  et  Minieres, 

rteans  (France). 

>r  primary  bibliographic  entry  see  Field  2F. 

87-09205 


3LE  OF  HYDROGEOLOGY  IN  COAL 
IMNG  NEAR  CHANDRAPUR  IN  MAHAR- 
iHTRA,  INDIA, 

sural     Ground     Water     Board,     Maharashtra 

id.a).  Central  Region. 

ir  primary  bibliographic  entry  see  Field  2F. 

87-09569 


INE  DRAINAGE  PROBLEMS  IN  INDIAN 
>ALFIELDS,  WITH  SPECIAL  REFERENCE 
» THE  PROBLEMS  IN  JHARIA  COALFTELD, 

nan  School  of  Mines,  Bihar  (India).  Dept.  of 

mng  Engineering. 

r  primary  bibliographic  entry  see  Field  4C 

n-09571 


PLOITATION  AND  CONTROL  OF  KARST 
HER  IN  COAL  MEASURES, 

ina     National     Mining     Committee,     Peking 

lina). 

r  primary  bibliographic  entry  see  Field  2F. 

■  4j9j  5 


OPOSED  HYDROGEOLOGICAL  MODEL 
R  FUTURE  LIGNITE  MINING  AND 
OUNDWATER  DRAINAGE  IN  THE  HULA 
SIN,  NORTHERN  ISRAEL, 

logical  Survey  of  Israel,  Jerusalem.  Hydrogeo- 

ical  Div. 

■  primary  bibliographic  entry  see  Field  2F 

7-09578 


ELLMTNARY  HYDROGEOLOGICAL 

-DY     OF     THE     REOCTN     MINE     (SAN- 
GER, SPALN)  (ESTUDIO  HIDROGEOLO- 
»     PRELIMINAR     DE     LA     MLNA     DE 
OCIN  (SANTANDER,  ESPANA)), 
primary'  bibliographic  entry  see  Field  2F. 


?J?.?nON  OF  THE  KARSTIC  SPRINGS 
nm  IN  GOLUBINKA  AGAINST  CON- 
OVATION  BY  THE  SEA  WATER  (LA  PRO- 
HION  DU  SYSTEME  DES  SOURCES  KAR- 
QLES  DE  GOLUBINKA  CONTRE  LA  CON- 
WN.ATION  PAR  LA  MER), 
ttroprojekt,  Zagreb  (Yugoslavia), 
'avlm,  and  F.  Fritz. 

Water  in  Mining  and  Underground  Works  (El 
ia  en  la  Minena  y  Trabajos  Subterraneos),  Vol- 
s  L  1984.  SIAMOS  78.  p  227-235,  1  fig,  5  ref. 

cnptors:  'Groundwater  management,  *Karst, 
«er  quality  control,  'Saline  water  intrusion, 
Jctural  engineering,  Geohydrology,  Karst  hy- 
ogy.  Geological  surveys,  Water  quality  man- 
nent,  Spnngs. 

ubinka  Karst  spring  which  is  located  at  the 
a»e  part  of  the  Yugoslav  coastline  has  been 


protected  by  hydraulic  engineering  structures 
against  saline  water  influences  which  were  notable 
during  the  dry  summer  season  when  the  availabil- 
ity of  potable  water  was  particularly  important. 
The  engineering  solution  found  for  this  problem 
was  based  on  geologic,  hydrogeologic  and  mor- 
phogenetic  analyses  and  exploratory  works  helped 
by  speleologic  surveying  of  the  spring  branches 
performed  by  expert  divers.  (See  also  W87-09568) 
(Author's  abstract) 
W87-09582 


GROUNDWATER  CONTROL  IN  OPENCAST 
MINING  OF  A  LIGNITE  DEPOSIT  IN  SOUTH- 
ERN GREECE, 

Public     Power    Corporation     Administration    of 
Mines,  Athens  (Greece). 
G.  Spiliotis. 

IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I,  1984.  SIAMOS  78.  p  237-250,  6  fig,  6  ref. 

Descriptors:  'Drainage  engineering,  'Mining  engi- 
neering, 'Groundwater  management,  'Project 
planning,  'Pump  wells,  'Mine  drainage,  Aquifers, 
Karst,  Geohydrology,  Pumpage,  Cost  analysis, 
Groundwater  movement,  Pumping  tests,  Pumping. 

Methods  adopted  for  the  protection  of  the  north- 
ern part  of  the  Megalopolis  lignite  mine  against 
inundation  by  groundwater  inflow  are  described. 
Groundwater  is  confined  in  a  karstic  aquifer  below 
the  floor  of  the  opencast  mine.  Plans  for  the 
groundwater  control  system  include  a  line  of  8 
pumpwells  with  a  total  pumping  capacity  of  800  cu 
m/hr  for  the  protection  of  the  southern  part  of  the 
mining  field.  Alongside  the  northeastern  bound- 
aries of  the  field,  a  second  line  of  8  larger  pump- 
wells  is  planned  with  a  total  pumping  capacity  of 
7200  cu  m/hr.  Depending  upon  the  results  of  these 
pumping  tests,  two  supplementary  pumping  groups 
with  a  total  pumping  capacity  of  1200  cu  m/hr 
may  be  provided  within  the  opencast  area  to 
secure  the  required  drawdown  under  the  floor  of 
the  mine  at  all  points.  Mounted  sump  pumps  are 
also  used  to  cope  with  drainage  waters  and  safe- 
guard against  flooding  of  the  mine  by  groundwat- 
er. A  cost  analysis  of  the  proposed  pumping  system 
is  given.  (See  also  W87-09568)  (Geiger-PTT) 
W87-09583 


MINE  AND  OPEN  PIT  DEWATERING  AT 
CHINGOLA,  ZAMBIA, 

Nchanga    Consolidated    Copper    Mines    Limited, 
Chingola  (Zambia).  Geology  Dept. 
T.  W.  Stalker,  and  P.  C.  Schiannini. 
IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I,  1984.  SIAMOS  78.  p  251-272,  6  fig,  2  ref. 

Descriptors:  'Dewatering,  'Drainage  engineering, 
'Pumping,  'Mine  drainage,  'Mining  engineering, 
'Groundwater  management,  Aquifers,  Ground- 
water movement,  Geohydrology,  Subsurface 
drainage,  Drainage,  Water  table,  Monitoring,  Bor- 
eholes, Surface  drainage. 

In  the  Nchanga  Open  Pit  copper  mine,  Zambia 
dewatering  is  essential  to  ensure  that  groundwater 
does  not  hinder  earthmoving  and  adversely  affect 
slope  stability.  Underground  diamond  drilling  is 
the  most  extensively  used  method  for  draining  the 
aquifers.  Water  table  monitoring  is  carried  out  to 
plan  future  pumping  arrangements.  Where  water 
under  pressure  is  encountered,  the  area  is  either 
cemented  before  mining  is  resumed  or  water  con- 
trol precautions  are  taken  before  blasting.  Individ- 
ual borehole  flows  are  measured  by  direct  volu- 
metric methods  and  the  main  drains  by  flowmeters 
and  water  traps.  The  measurements  are  used  to 
compile  a  monthly  water  balance  chart  and  pro- 
vide a  detailed  history  of  dewatering  which  can  be 
used  to  predict  future  water  arisings  and  locate  the 
major  sources  of  groundwater  for  water  control  in 
the  event  of  a  major  power  failure.  Measures  taken 
to  minimize  surface  recharge  include  the  building 
of  waste  dumps  over  the  caving  area,  and  the 
excavation  of  surface  drains.  Attempts  to  intercept 
flows  from  a  series  of  roughly  parallel  synclines  in 
the  Upper  Banded  Shale  to  the  east  of  the  under- 
ground mine  have  been  made  by  mining  directly 


into  the  structures.  Other  courses  of  action  include 
increasing  the  efficiency  of  pumping  from  the 
sump.  Future  works  may  involve  the  sealing  of 
future  sumps.  (See  also  W87-09568)  (Geiger-PTT) 
W87-09584 


ORIGIN  AND  DYNAMICS  OF  THE  WATERS 
FLOWING  INTO  THE  MINING  WORKS  IN 
REOCIN  (SANTANDER,  SPAIN)  (SOBRE  EL 
ORIGEN  Y  DINAMICA  DE  LAS  AGUAS 
FLUYENTES  A  LAS  EXPLOTACIONES  MIN- 
ERAS  DE  REOCTN  (SANTANDER,  ESPANA)), 
Universidad  Autonoma  de  Barcelona,  Barcelona 
(Spain).  Dept.  de  Geodinamica  Externa  e  Hidro- 
geologia. 

For  primary  bibliographic  entry  see  Field  2F 
W87-09586 


INFLUENCE  OF  UNDERGROUND  CON- 
STRUCTIONS IN  CRYSTALLINE  ROCK  ON 
GROUNDWATER  CONDITIONS  AND  THE 
USE  OF  ARTIFICIAL  RECHARGE  TO  RE- 
STORE A  LOWERED  PIEZOMETRIC  SUR- 
FACE, 

Chalmers   Univ.    of  Tech.,    Goteborg   (Sweden). 
Dept.  of  Water  Supply  and  Sewerage. 
A.-C.  Anderson,  G.  Bergman,  and  L.  Carlsson. 
IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I,  1984.  SIAMOS  78.  p  347-357,  7  fig,  10  ref. 

Descriptors:  'Groundwater  management,  'Artifi- 
cial recharge,  'Tunnel  construction,  'Subsurface 
drainage,  'Piezometric  head,  Tunneling,  Tunnel 
hydraulics,  Tunnels,  Groundwater  movement, 
Aquifers,  Boreholes,  Groundwater  recharge, 
Grouting,  Case  studies. 

During  underground  construction  in  Sweden,  the 
restoration  of  the  piezometric  head  and  the  preven- 
tion of  lowering  and  subsidence  is  handled  through 
artificial  recharge.  Recharge  to  restore  a  lowered 
piezometric  surface  is  accomplished  through  wells 
in  the  thin  layer  of  frictional  material  on  the  bed- 
rock, and  through  boreholes  from  the  tunnel  into 
the  fissured  top  zone  of  the  bedrock.  Artificial 
recharge  into  confined  aquifers  in  soil  takes  place 
through  wells.  Artificial  recharge  through  rock 
requires  packers  specially  adapted  to  suit  each 
particular  recharge  hole.  Careful  management  is 
required  to  prevent  clogging  of  the  recharge  well 
and  aquifer.  Three  case  studies  each  involving  the 
construction  of  a  tunnel  in  the  center  of  Gothen- 
burg, on  the  outskirts  of  Gothnburg,  and  in  Stock- 
holm are  presented  to  demonstrate  the  use  of  artifi- 
cial recharge  in  underground  construction  in 
Sweden.  (See  also  W87-09568)  (Geiger-PTT) 
W87-09589 


HIGH  PRESSURE  GROUTING  IN  DEEP  GOLD 
MINES, 

Rodio  (South  Africa)  (Pty)  Ltd.,  P.O.  Box  524 
Isandovale  (Tvl)  1600  Republic  of  South  Africa 
H.  L.  E.  Du  Bois. 

IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I,  1984.  SIAMOS  78.  p  391-407,  4  fig. 

Descriptors:  'Grouting,  'Mining  engineering,  'Ce- 
ments, Portland  cements,  Slime,  Bentonite,  Sea- 
lants, Binders. 

Deep  mines  below  the  ground  water  table  make  an 
extensive  use  of  grouting.  Caution  must  be  taken 
when  drilling  through  water-bearing  fissues;  grout- 
ing is  usually  done  at  very  high  pressures.  The  cost 
of  grouting  is  a  constant  concern.  Mechanized  and 
partly  automated  plants  feeding  the  grout  under- 
ground by  long  pipes,  and  the  addition  of  cheap 
fillers  to  the  grout  have  contributed  to  lowering 
the  costs  of  grouting  operations.  The  use  of  port- 
land  cement  alone  and  mixed  with  blast  furnace 
cement  or  slag  as  a  binder  is  described.  The  com- 
pressive strength  of  various  binders  and  grouts  are 
compared.  Cost  considerations  and  choice  of  addi- 
tives and  grout  are  discussed.  (See  also  W87-09568) 
(Geiger-PTT) 
W87-09592 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 


Group  4B — Groundwater  Management 


BRITISH  EXAMPLES  OF  A  HYDROGEOLO- 
GICAL  APPROACH  TO  THE  EVALUATION 
OF  DRAINAGE  PROBLEMS  IN  SUBSURFACE 
ENGINEERING, 

Institute  of  Geological   Sciences,   London  (Eng- 
land). _ 
For  primary  bibliographic  entry  see  Field  2K 
W87-09593 


PROBLEMS  OF  WATER  INRUSH  INTO 
GREEK  UNDERGROUND  MINES  WITH  SPE- 
CIAL EMPHASIS  TO  SEA  WATER  INRUSH 
THROUGH  KARSTIC  LIMESTONES  OR  IM- 
PERMEABLE FORMATIONS, 
Athens  Univ.  (Greece). 

For  primary  bibliographic  entry  see  Field  2h. 
W87-09596 

SOME  HYDROGEOLOGICAL  SOLUTIONS  TO 
THE  EXPLOITATION  OF  UNDERGROUND 
LIGNITE  MINES  (QUELQUES  SOLUTIONS 
HYDROGEOLOGIQUES  DANS  LA  CON- 
STRUCTION DES  MINES  DE  LIGNITE  SOU- 
TERRAINES), 

M.  Matura,  J.  Mosna,  and  J.  Koza. 
IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I,  1984.  SIAMOS  78.  p  477-499,  11  fig,  1 
taab,  6  ref. 

Descriptors:  *Drainage  engineering,  *Subsurface 
drainage,  *Groundwater  management,  'Mine 
drainage,  'Mining  engineering,  'Drainage  engi- 
neering, Boreholes,  Drainage  systems,  Drainage 
practices,  Geohydrology,  Lignite. 

Lignite  mining  from  deposits  in  South  Moravia  is 
conditioned  by  an  efficient  preliminary  drainage 
system  which  can  be  achieved  by  several  methods. 
Drainage  by  means  of  boreholes  dirlled  from  the 
surface  and  in  the  proximity  of  the  development 
workings  has  proven  competent;  after  the  develop- 
ment of  the  working  field,  the  combination  by 
means  of  boreholes  drilled  from  the  underground 
workings  is  continued.  A  method  making  use  of 
four  multidemsional  spaces  for  vectorial  represen- 
tation of  the  hydrogeological  quantities  is  de- 
scribed. Determination  of  the  center  of  gravity  of 
the  saturated  portions  of  the  mining  field  is  less 
common,  but  still  provides  a  simple  method  of 
successive  determination  of  centers  of  gravity  in 
the  drainage  of  the  mining  openings.  (See  also 
W87-09568)  (Author's  abstract) 
W87-09597 


For  primary  bibliographic  entry  see  Field  2F. 
W87-09599 


WATER  CONTROL  STRATEGY  OF  MINES 
UNDER  STRONG  KARSTIC  WATER  HAZARD, 

Mining  Research  Inst.,  Budapest  (Hungary). 
A.  Schmieder. 

IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I,  1984.  SIAMOS  78.  p  535-551,  4  fig,  2  tab, 
12  ref. 

Descriptors:  'Drainage  engineering,  'Mine  drain- 
age, 'Groundwater  movement,  'Groundwater 
management,  'Karst  hydrology,  'Flooding, 
'Mining  engineering,  Karst,  Flood  control  Geohy- 
drology, Coal  mines,  Case  studies,  Coal  mining, 
Soil  sealants. 

Mine  water  control  methods,  alternatives  and  gen- 
eral strategy  are  discussed  for  mines  under  severe 
karstic  water  hazard.  As  examples,  related  experi- 
ences going  back  to  more  than  100  yr  are  shown 
from  the  Dorog  and  Tatabanya  coalfields  near 
Budapest,  where  more  than  50  partial  or  total 
floodings  have  occurred.  At  present,  two  main 
groups  of  water  control  are  being  used  in  these 
areas:  dewatering  by  water  level  lowering,  and 
passive,  preventive  control.  Extensive  water  level 
lowering  has  led  to  an  increased  karstic  water 
withdrawal  resulting  in  the  drying  out  of  springs 
and  a  decrease  in  surface  water  resources.  Preven- 
tive control  aims  at  the  elimination,  prevention  and 
temporal  delay  of  inrushes  by  using  protective 
layer  effects  and  preventive  sealing.  This  type  of 
control  was  developed  and  used  extensively  in  the 
Dorog  coal  field.  (See  W87-09568)  (Geiger-PTT) 
W87-09600 

4C.  Effects  On  Water  Of 
Man's  Non- Water 
Activities 


QUANTITIES  OF  CADMIUM,  LEAD,  MERCU- 
RY AND  ARSENIC  ENTERING  THE  U.K.  EN- 
VIRONMENT FROM  HUMAN  ACTIVITIES, 

King's   College,    London   (England).    Monitoring 

and  Assessment  Research  Centre. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08728 


SPECIAL  TECHNIQUES  OF  GROUND  TREAT- 
MENT IN  MINING  WORKS  (LAS  TECNICAS 
ESPECIALES  DE  TRATAMIENTO  DEL  TER- 
RENO  EN  LOS  TRABAJOS  DE  MINERIA), 

Cimentaciones    Especiales,    S.A.    Procedimientos 
RODIO-Madrid-Espana. 
F.  Muzas,  and  J.  L.  Velilla. 

IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I,  1984.  SIAMOS  78.  p  501-510,  4  fig. 

Descriptors:  'Cements,  'Soil  sealants,  'Mining  en- 
gineering, 'Mine  drainage,  'Mine  wastes,  Fate  of 
pollutants,  Membranes,  Groundwater  manage- 
ment, Soil  treatment,  Case  studies,  Soil  stability, 
Permeability,  Groundwater  pollution. 

The  presence  of  water  causes  various  problems  in 
mining  and  other  underground  works  and  a  range 
of  solutions  is  available  applying  different  special- 
ized soil  treatment  techniques.  The  different  prob- 
lems that  can  occur  in  access  work  during  oper- 
ation and  in  the  dumping  of  deads  and  wastes  are 
described  and  classified  into  problems  of  stability, 
impermeability,  and  environmental  contamination. 
The  various  specialized  soil  treatments  applicable 
are  reviewed  and  illustrated  with  actual  examples 
from  mining  jobs  and  other  types  of  underground 
work.  (See  also  W87-09568)  (Author's  abstract) 
W87-09598 


FORECASTING  THE  RATES  OF  WATER  IN- 
FLOWING INTO  MINES, 

Mining  Research  Inst.,  Budapest  (Hungary). 


PROPOSALS  FOR  AGRICULTURAL  DEVEL- 
OPMENT OF  WADI  DHULEIL  CATCHMENT, 
JORDAN, 

Agrar-und  Hydrotechnik,  Essen  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  3F. 
W87-08739 


DOWNWARD  MOVEMENT  OF  PARTLY  DE- 
GRADED MATERIALS  IN  DYKED  MARSH 
SOILS, 

Department    of    Agriculture,    Ottawa    (Ontario). 

Land  Resource  Research  Centre. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-08998 


HABITAT  MODIFICATION  AND  FRESHWA- 
TER FISHERIES. 

Proceedings  of  a  Symposium  of  the  European 
Inland  Fisheries  Advisory  Commission,  Aarhus, 
Sweden,  May  23-25,  1984.  Butterworths,  London, 
England.  1985.  278  p.  Edited  by  John  S.  Alabaster. 

Descriptors:  'Aquatic  habitats,  'Fisheries,  'Sym- 
posium, Canals,  Rivers,  Drainage,  Water  level, 
Lakes,  Fish,  Dams. 


Changes  in  the  environment  of  inland  water 
courses,  whether  for  industrial,  agricultural,  recre- 
ational or  other  purposes,  cause  changes  in  the 
habitat  of  the  associated  freshwater  fisheries.  This 
volume,  the  proceedings  of  a  symposium  held 
under  the  auspices  of  the  European  Inland  Fisher- 
ies Advisory  Commission,  an  organization  whose 
objective  is  to  promote  the  improvement  of  fisher- 
ies, reviews  the  effects  of  a  range  of  habitat  modifi- 
cations and  the  ways  in  which  environmental  deg- 


radation may  be  ameliorated.  Major  topics  dii- 
cussed  from  both  theoretical  and  practical  view- 
points include  the  damming  and  canalization  of 
rivers,  the  effects  of  land  drainage,  gravel  extrac- 
tion and  dredging,  the  regulation  of  lake  water 
level,  water  flow  requirements  of  fish,  recreational 
use  of  water  and  afforestation.  (See  also  W87- 
09037  thru  W87-09062)  (Lantz-PTT) 
W87-09036 


DREDGING  OF  RAPIDS  FOR  TIMBER- 
FLOATING  IN  FINLAND  AND  ITS  EFFECTS 
ON  RIVER-SPAWNING  FISH  STOCKS, 

Finnish  Game  and  Fisheries  Research  Inst.,  Helsin- 
ki (Finland). 

For  primary  bibliographic  entry  see  Field  6G. 
W87-09045 


RESTORATION    OF    THE    RIVER    VAIKKO 
JOKI,  FINLAND, 

Kuopio  Univ.  (Finland).  Dept.  of  Applied  Zoolo 

gy. 

For  primary  bibliographic  entry  see  Field  2H. 

W  87-09046 


AMELIORATIVE  METHODS  TO  REINSTATI 
FISHERIES  FOLLOWING  LAND  DRAINAGI 
OPERATIONS, 

Thames  Water  Authority,  Nugent  House,  Vaster] 
Road,  Reading,  Berkshire  RG18DB,  UK. 
For   primary   bibliographic   entry   see   Field  6G 
W 87-09048 

PHYSICAL  AND  BIOLOGICAL  EFFECTS  O 
GRAVEL  EXTRACTION  IN  RIVER  BEDS, 

CEMAGREF  -  Groupement  d'Aix-en-Provenc< 

Section   Qualite  des   Eaux,   BP99- 13603,   Aix-ei 

Provence,  France. 

B.  Rivier,  and  J.  Seguier. 

IN:  Habitat  Modification  and  Freshwater  Fishe 

ies,  Proceedings  of  a  Symposium  of  the  Europea 

Inland  Fisheries  Advisory  Commission,  Aarhu 

Sweden,  May  23-25,  1984.  Butterworths,  Londoi 

England.    1985.  p   131-146,  5  fig,   1  tab,  61  re 

Descriptors:  'Environmental  effects,  'Grave 
'River  beds,  'Dredging,  'Fish  populations,  Ec< 
systems,  Ecological  effects,  Silting,  Aquatic  en\ 
ronment. 

The  extraction  of  alluvial  material  from  a  river  b< 
brings  about  far-reaching  changes  in  the  rnorph 
dynamic  conditions,  not  only  at  the  extraction  si 
itself,  but  also  on  both  sides  of  it;  suppression 
destabilization  of  the  substratum,  emission  into  t 
water  of  fine  particles  that  increase  its  turbidi 
and  silt  up  the  channel  bottom,  and  modification 
the  flow  with  the  appearance  of  supplementa 
erosion.  These  alterations  in  the  environment  up! 
the  composition  and  balance  of  the  aquatic  popu 
tions  and  hence  compromise  the  productive  a 
transforming  functions  of  the  ecosystem.  The  ( 
traction  of  material  may  therefore  be  a  factor 
water  pollution  in  the  same  way  as  various  kinds 
effluents.  The  purpose  of  this  chapter  is  to  ill 
trate  the  main  physical  and  biological  effects 
this  type  of  activity  and  to  suggest  ways  of  redi 
ing  its  negative  effects,  through  discussion: 
effects  on  benthic  macroinvertebrates,  (2)  effe 
on  aquatic  flora,  and  (3)  effects  on  fish  populatio 
(See  also  W87-09036)  (Lantz-PTT) 
W87-09049 

AFFORESTATION  AND  FISHERIES, 

Freshwater   Fisheries   Lab.,    Fascally,    Pitloch 

Perthshire,  UK.  Dept.  of  Agriculture  and  Fisfc 

ies. 

H.  J.  Egglishaw. 

IN.  Habitat  Modification  and  Freshwater  Hsr 

ies,  Proceedings  of  a  Symposium  of  the  Europ 

Inland   Fisheries  Advisory   Commission,   Aarl 

Sweden,  May  23-25,  1984.  Butterworths,  Lond 

England.  1985.  p  236-244,  1  tab,  55  ref. 


Descriptors:  'Reforestation,  'Fisheries,  L 
morphology,  'Ecological  effects,  Streams,  J 
populations,  Water  pollution  effects,  Fertiliz 
Forestry,  Water  temperature. 
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levering  large  tracts  of  land  with  forest  can 
reduce  important  physical  and  chemical  changes 

I  lakes  and  streams.  The  literature  on  how  these 
lunges  affect  the  ecology  of  fish  (usually  species 
f  Salmonidae)  and  invertebrate  food  resources  is 
tviewed.  The  most  harmful  effects  are  caused  by 
(position  on  stream  beds  of  mineral  matter  eroded 
uring  the  preparation  of  land  (draining,  plough- 
ig,  road  construction)  for  tree  planting.  Chemi- 
Js,  both  biocides  and  fertilizers,  used  in  forest 
usbandry,  have  affected  the  biota  of  fresh  waters 

II  many  occasions.  Coniferous  forests  are  collec- 
irs  of  atmospheric  pollutants,  particularly  those 
sponsible  for  acid  rain,  and  when  sited  in  sensi- 
ve  regions  may  cause  streams  and  lakes  to 
;come  more  acid  than  those  in  neighboring  unfor- 
led  catchments;  this  increased  acidity  may  influ- 
ice  egg  and  fry  survival.  Afforestation  may  bene- 

streams  by  increasing  inputs  of  dead  plant 
atter  which  forms  the  base  of  food  chains.  The 
loler  temperatures  and  decreased  flows  of  forest 
reams  in  summer  may  be  harmful  or  beneficial, 
■pending  on  earlier  normal  values.  Ways  to  pro- 
ct  surface  waters  from  some  harmful  effects  are 
ven.  (See  also  W87-09036)  (Author's  abstract) 
87-09061 


WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 
Effects  On  Water  Of  Man's  Non-Water  Activities— Group  4C 


TECTS  OF  HABITAT  MODIFICATION  ON 
IESHWATER  CRAYFISH, 

nnish  Game  and  Fisheries  Research  Inst.,  Helsin- 
(Finland). 
Westman. 

h  Habitat  Modification  and  Freshwater  Fisher- 
,  Proceedings  of  a  Symposium  of  the  European 
land  Fisheries  Advisory  Commission,  Aarhus, 
/eden,  May  23-25,  1984.  Butterworths,  London, 
igland.  1985.  p  245-255,  53  ref. 

scnptors:  'Crayfish,  'Habitat  modification, 
iienes.  Construction,  Turbidity,  Dissolved 
>gen.  Acidification,  Environmental  effects,  Fish 
eking,  Fish  management. 

chnological  and  economic  development  has 
ised  serious  damage  to  freshwater  crayfish 
cks  and  fisheries  in  Europe.  The  crayfish  is 
ttcularly  sensitive  to  habitat  modification,  be- 
ise  it  is  a  slow-moving  bottom-dweller  confined 
a  relatively  narrow  littoral  zone.  Construction 
rk  frequently  causes  long-term  turbidity  in  the 
ter.  increased  content  of  suspended  solids  and 
a,  acidification,  and  decreased  dissolved  oxygen 
item.  The  crayfish  is  as  demanding  as  salmonid 
I  in  regard  to  the  oxygen  content  of  the  water 
I  is  also  very  sensitive  to  acidification,  especially 
ler  hypoxic  conditions.  The  combined  effect  of 
ultaneous  acidification  and  an  increase  in  iron 
item  often  seems  to  be  lethal.  Permanent  or 
g-term  alterations  of  crayfish  habitat  are  often 
re  detrimental  than  the  temporary  changes  oc- 
nng  during  construction  work.  Several  envi- 
mcntal  factors  are  usually  responsible  for  the 
erse  effects,  making  it  very  difficult  to  deter- 
e  the  precise  reasons  for  the  damage.  This  also 

xles  the  planning  of  restoration  and  manage- 
it  measures.  Adverse  effects  may  often  be  con- 
■rably  reduced  through  the  use  of  properly 
a  and  appropriate  construction  methods.  The 
oration  and  management  of  crayfish  stocks  in 
nanently  and  profoundly  modified  habitats  is 

_  difficult.  Management  measures  should  be 
a  on  detailed  studies  made  both  prior  to  and 
:ompletion  of,  construction.  It  is  usually  neces- 

to  improve  or  restore  habitats  before  stocking 
icrayfish.  (See  also  W87-09036)  (Author's  ab- 

7-09062 


BAN  STORMWATER  HYDROLOGY. 

ncan  Geophysical  Union,  Washington,  DC 
encan  Geophysical  Union,  Washington,  D.C 

t  Resources  Monograph  7,  1982.  271  p 
*d  by  David  F.  Kibler. 

criptors:  'Urban  runoff,  'Urban  hydrology 
drologic  data  collections,  'Rainfall-runoff  rela- 
smps  Runoff  forecasting,  Storm  runoff,  Rain- 
distnbution,  Infiltration,  Hydrologic  models, 
r  pollution  sources,  Streamflow,  Land  use 
in  drainage,  Water  quality,  Storm  drains. 


This  monograph  attempts  to  convey  state-of-the- 
art  practices  in  the  expanding  field  of  urban  hy- 
drology and  stormwater  management  to  engineers 
and  urban  planners  as  well  as  to  graduate  students 
in  environmental  or  engineering  disciplines.  It  lists 
practical  methods  and  models  currently  in  use  to 
analyze  different  types  of  stormwater  management 
problems  and  provides  examples  which  illustrate 
the  steps  in  a  particular  procedure  or  analysis. 
Topics  covered  include:  urban  hydrology  and 
stormwater  management,  rainfall  for  urban  storm- 
water design,  rainfall  abstractions,  desk-top  meth- 
ods for  urban  stormwater  calculation,  urban  runoff 
processes,  quality  of  urban  runoff,  data  collection 
and  instrumentation,  overview  of  urban  storm- 
water models,  and  example  model  applications 
(See  also   W87-09097   thru   W87-09105)   (Geiger- 

W87-09096 


INTRODUCTION  TO  URBAN  HYDROLOGY 
AND  STORMWATER  MANAGMENT, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 
J.  W.  Delleur. 

IN:  Urban  Stormwater  Hydrology,  American 
Geophysical  Union,  Washington,  DC.  Water  Re- 
sources Monograph  7,  1982.  p  1-34,  6  fig,  7  tab  85 
ref. 

Descriptors:  'Urban  hydrology,  'Urban  runoff, 
'Storm  runoff,  'Urban  drainage,  'Hydrologic 
models,  Land  use,  Rainfall-runoff  relationships, 
Overland  flow,  Storm  drains,  Infiltration,  Urban 
planning,  Urban  watersheds,  Water  quality,  Storm 
sewers,  Groundwater  recharge. 

The  effects  of  urbanization  on  the  quantity  and 
quality  of  storm  runoff  and  the  associated  problems 
are  presented  in  general  terms.  From  the  point  of 
view  of  surface  hydrology,  the  major  changes  in 
the  runoff  process  in  urbaninzing  areas  are  due  to 
two  principal  factors:  reduced  infiltration  capacity, 
and  increased  hydraulic  conveyance  of  the  flow 
channels.  A  brief  history  of  urban  hydrology  high- 
lights the  progress  made  during  the  last  decade. 
The  interaction  of  land  use  and  urban  runoff  is 
presented  in  quantitative  terms  followed  by  a  brief 
discussion  of  urban  air  quality  since  it  affects 
stormwater  quality.  Precipitation  and  runoff  qual- 
ity are  measured  simultaneously  by  the  USGS  at 
several  locations  as  part  of  the  EPA/USGS  Na- 
tionwide Urban  Runoff  Program.  A  section  on 
stormwater  planning  in  the  urban  metroplex  is 
presented  along  with  a  brief  discussion  on  urban 
water  balance,  and  an  introduction  to  stormwater 
and  land  use  models  and  their  use  as  elements  of 
urban  planning.  Land  use  models  are  needed  for 
projecting  future  drainage  systems  and  sewer  serv- 
ices. Computer-oriented  models  are  required  for 
more  detailed  description  of  land  use  and  popula- 
tion distribution.  Improved  real-time  forecasting  of 
rainfall  temporal  and  spatial  distributions  will  pro- 
vide substantial  improvement  of  storm  sewer 
system  operation  in  urban  areas.  (See  also  W87- 
09096)  (Geiger-PTT) 
W87-09097 


RAINFALL     FOR     URBAN     STORMWATER 
DESIGN, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2B 

W87-09098 


RAINFALL  ABSTRACTIONS, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-09099 


Camp,  Dresser  and  McKee,  Inc.,  Annandale,  VA. 
For  primary  bibliographic  entry  see  Field  2A 
W87-09101 


QUALITY  OF  URBAN  RUNOFF, 

Camp,  Dresser  and  McKee,  Inc.,  Annandale,  VA. 
For  primary  bibliographic  entry  see  Field  5B 
W87-09102 


DESK-TOP  METHODS  FOR  URBAN  STORM- 
WATER CALCULATION, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-09100 


URBAN  RUNOFF  PROCESSES, 


OVERVIEW  OF  URBAN  STORMWATER 
MODELS, 

Camp,  Dresser  and  McKee,  Inc.,  Annandale,  VA. 
S.  A.  Dendrou. 

IN:  Urban  Stormwater  Hydrology,  American 
Geophysical  Union,  Washington,  DC.  Water  Re- 
sources Monograph  7,  1982.  p  219-247,  8  fig  45 
ref. 

Descriptors:  'Model  studies,  'Hydrologic  models 
♦Urban  runoff,  *Storm  runoff,  'Urban  hydrology, 
Mathematical  models,  Urban  drainage,  Project 
planning,  Design  criteria,  Rainfall,  Rainfall-runoff 
relationships,  Comparison  studies,  Infiltration, 
Computer  models,  Water  quality,  Combined 
sewers,  Storm  drains. 

It  is  useful  to  classify  storm  drainage  problems  and 
models  into  three  levels  of  analysis;  namely,  the 
planning  level,  the  analysis/design  level,  and  the 
operations/control    level.    Prominent   among   the 
planning  models  is  the  STORM  model  developed 
for  the  U.   S.   Army,  Corps  of  Engineers.   It  is 
intended  to  aid  in  the  selection  of  storage  and 
treatment    facilities    to    control    the    quantity    of 
stormwater  runoff  and  land  surface  erosion    The 
new    version    of   STORM    called    SEMSTORM 
which  can  be  used  for  separate  storm  drain  areas, 
combined  sewer  areas,  and  nonurban  or  unsewered 
areas  is  described.   The  Illinois  Urban  Drainage 
Area  Simulator  (ILLUDAS)  is  a  design  and  analy- 
sis model  capable  of  routing  runoff  flows  through  a 
sewer  network.  The  EPA  storm  water  manage- 
ment model  (SWWM)  is  capable  of  simulating  the 
effect  of  internal  and  external  storage  and  treat- 
ment  devices   and   the   quality   of  the   receiving 
waters.  As  a  design  and  analysis  model,  SWMM 
can  simulate  diffusion,   dispersion,  and  decay  of 
various  pollutant  constituents  in  the  network  of 
collectors.  Other  design  and  analysis  models  are 
RUNQUAL,  MITCAT  and  the  USGS  computer 
models    for    urban    flood    routing.    The    Urban 
Wastewater    Management    Model    developed    by 
Battelle  Memorial  Institute  is  discussed  as  an  exam- 
ple  of  an   operation   and   control    model.    Other 
models  are  available  form  the  U.  S.  Army,  Corps 
of  Engineers  and  the  Soil  Conservation  Service. 
The  Hydrological  Simulation  Program  (HSPF)  is  a 
complete  water  balance  model  that  performs  deter- 
ministic simulations  of  a  variety  of  aquatic  process- 
es which  occur  on  or  under  land  surfaces,  chan- 
nels, and  reservoirs.  Hydraulically  based  models 
such    as    the    CAREDAS    and    the    HVM-QQS 
models  developed  by  DORSCH  CONSULT  are 
discussed.   Input  data  for  large-scale   hydrologic 
simulation  models  can  be  grouped  into  the  follow- 
ing categories:  physiographic  characteristics,  and 
specifications  of  the  man-made  drainage  system 
itself.  Model  calibration,  validation,  and  verifica- 
tion methods  are  discussed.  (See  also  W87-09096) 
(Geiger-PTT)  ' 

W87-09104 


EXAMPLE  MODEL  APPLICATIONS, 

Environmental   Protection   Agency,   Washington, 

H.  C.  Torno. 

IN:  Urban  Stormwater  Hydrology,  American 
Geophysical  Union,  Washington,  DC.  Water  Re- 
sources Monograph  7,  1982.  p  249-271,  9  fig  3  tab 
23  ref.  6 

Descriptors:  'Model  studies,  'Urban  hydrology, 
•Hydrologic  models,  'Computer  models,  'Project 
planning,  'Urban  runoff,  Mathematical  models, 
Urban  drainage,  Urban  watersheds,  Flood-control 
storage,  Flood  protection,  Models,  Simulation 
analysis,  Flood  forecasting,  Flood  peak,  Design 
criteria. 

Urban  runoff  models  may  be  divided  into  three 
categories  according  to  model  application:  models 
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for  planning  future  alternatives,  models  for  analyz- 
ing existing  systems  or  alternatives,  and  models  for 
designing  a  system  for  which  planning  or  analysis 
is  complete.  No  single  model  is  uniquely  suited  for 
a  specific  problem  and  some  problems  require 
more  than  one  model  for  their  solution.  Several 
planning  and  analysis  models  were  applied  to  the 
flooding  problem  caused  by  poor  urban  drainage  m 
the  Four  Mile  Run  watershed.  The  STORM  model 
was  used  to  develop  flood  frequency  curves,  while 
the  WATERSHED  model  was  used  to  simulate 
surface  flow  from  individual  subcatchments,  pipes, 
and  open  channels.  These  simulations  helped  to 
ensure  that  future  modifications  in  the  watershed 
will  not  lead  to  future  flooding  problems.  Planning 
and  analysis  models  were  used  to  reduce  pollution 
load  to  the  Sandusky  River  from  combined  sewer 

overflows  in  Bucyrus,  Ohio  (the  Stormwater  Man- 
agement Model  or  SWMM)  and  to  design  and 

analyze  urban  drainage  systems  in  Edmonton  , 

Alberta     (the     HYMO     model,     STORM,     and 

SWMM).  The  use  of  a  planning  and  analysis  model 

to  extend  a  limited  data  set  in  a  study  done  by  the 

Illinois    State    Water    Survey    in    Bloomington- 

Normal,  Illinois  is  described.   Here  the  QUAL- 

ILLUDAS  model  was  used  to  assess  the  effects  ot 

storm  runoff,  point  sources,  and  combined  sewer 

overflows  to  establish  the  variability  of  constituent 

levels  over  time  to  aid  in  the  planning  of  urban 

stormwater   facilities.  The   EXTRAN  (Extended 

Transport)  block  of  the  SWMM  program  was  used 

to  optimize  the  construction  of  relief  sewers  in  the 

Borough  of  East  York,  Toronto.  Three  planning 

and   analysis   models,    SEMSTORM,    RUNOFF, 

and  TRANSPORT,  were  used  to  assess  the  non- 
point  source  contribution  to  the  pollution  of  Dor- 
chester Bay  from  combined  sewer  overflows  in 
Boston,  Massachusetts.  Other  model  applications 
open  to  the  creative  planner  are  considered.  (See 
also  W87-09096)  (Geiger-PTT) 
W87-09105 


IMPACT  OF  AGRICULTURE  ON  SURFACE 
WATER  IN  IRELAND:  PART  I.  GENERAL, 

Foras    Forbartha,     Teoranta,     Dublin    (Ireland). 

Water  Resources  Div.  _ 

For  primary  bibliographic  entry  see  Field  5B. 

W87-09199 

IMPACT  OF  AGRICULTURE  ON  SURFACE 
WATER  IN  IRELAND:  PART  II.  PROSPECTS 
FOR  THE  FUTURE, 

Foras  Taluntais,  Ballinrobe  (Ireland).  Johnstown 

Castle  Research  Centre. 

M.  Sherwood.  . 

Environmental     Geology     and     Water     Sciences 

EGWSEI,  Vol.  9,  No.  1,  p  11-14,  1986.  1  fig,  6  tab, 

5ref. 

Descriptors:  *Farm  wastes,  *Water  pollution 
sources,  'Ireland,  'Surface  water,  'Agricultural 
runoff,  'Eutrophication,  Runoff,  Agriculture, 
Cattle,  Manure,  Fertilizers,  Land  disposal,  Agri- 
cultural chemicals,  Silage,  Feeds,  Hogs,  Phos- 
phates, Trophic  level. 

The  causes  and  sources  of  pollution  from  agricul- 
tural wastes  in  Ireland  and  the  likely  direction  of 
future    trends    are    reviewed.    Farmyard    manure 
poses  little  threat  to  the  environment,  although 
dungsteads  are  a  definite  pollution  hazard.  Silage 
effluent  is  responsible  for  more  fish  kills  than  any 
other  single  factor;  silage  production  has  increased 
dramatically  over  the  past  20  years,  and  the  efflu- 
ent has  a  very  high  BOD  value  (65,000  mg/1)  and 
is  produced  when  the  volume  of  river  flow  is  low 
and  oxygen  content  of  the  water  is  reduced.  The 
concentrations  of  nutrients  in  runoff  water  at  dif- 
ferent time  intervals  following  spreading  of  pig 
slurry    in    field    experiments    is   discussed.    While 
BOD  concentration  fell  rapidly,  the  P  concentra- 
tion was  still  7  mg/1  after  three  weeks,  a  level 
which   would   contribute   to   lake  eutrophication. 
With   respect   to  fertilizers,   the  concentration   in 
runoff  water  falls  more  rapidly  with  fertilizer  P 
than  with  slurry  P.  It  is  concluded  that  the  use  of 
fertilizer  N  will  continue,  leading  to  higher  nitrates 
in  rivers  and  groundwater,  although  nitrate-N  con- 
centrations are  not   likely   to  exceed   the  WHO- 
recommended  upper  limit  of  11.3  mg/1  in  the  near 
future.  (See  also  WK7-09199)  (Doria-PTI) 


W87-092O0 

GEOCHEMICAL  STUDIES  IN  THE  DRAIN- 
AGE BASIN  OF  THE  RIO  VOUGA,  PORTU- 
GAL IV.  IMPACT  OF  LAND  USE  ON  THE 
HYDROGEOCHEMISTRY  OF  NATURAL 
WATERS  IN  THE  VOUZELA  REGION, 
Utrecht  Univ.  (Netherlands).  Dept.  of  Geochemis- 
try. 
R.  N.  J.  Comans,  C.  H.  van  der  Weijden,  and  S.  P. 

Vriend.  .     .,,  o  • 

Environmental  Geology  and  Water  Sciences 
EGWSEI,  Vol.  9,  No.  2,  p  119-128,  1987.  7  fig,  3 
tab,  17  ref,  1  append. 

Descriptors:  'Geochemistry,  'Catchment  areas, 
'Portugal,  'Land  use,  'Chemical  composition, 
'Statistical  analysis,  Drainage,  Analysis  of  vari- 
ance, Nutrients,  Sodium,  Potassium,  Calcium, 
Magnesium,  Strontium,  Chlorides,  Sulfates,  Ni- 
trates, Sampling,  Springs,  Streams,  Trace  elements, 
Fertilizers,  Evaporation,  Irrigation,  Evapotranspir- 
ation,  Chemistry,  Chemical  properties. 

A  hydrogeochemical  study  of  the  impact  of  land 
use  on  the  composition  of  natural  waters  in  the 
Vouzela  region  in  northern  Portugal  was  earned 
out  during  the  summer  of  1983.   Water  samples 
were  collected  from  springs  and  major  streams  in 
the  area.  Analysis  of  variance  and  subsequent  pair- 
wise  contrast  tests  demonstrated  that  waters  from 
agricultural  areas  are  significantly  enriched  in  Na, 
K,  Ca,  Mg,  Sr,  CI,  S04,  and  N03.  High  concentra- 
tions of  these  ions  in  agricultural  areas  result  from 
both  the  application  of  fertilizers  and  enhanced 
evaporation  by  the  intensive  irrigation  of  agricul- 
tural lands.  Constituents  such  as  H4Si04,  HC03, 
F,  and  probably  Li,  which  are  typically  related  to 
mineral  weathering,  were  not  affected  by  land  use. 
In  waters  from  forested  areas,  the  concentration  of 
most  constituents  was  about  20%  higher  than  m 
waters  from  uncultivated  areas  with  mainly  a  grass 
cover.  This  reflects  the  difference  in  the  evapo- 
transpiration  of  these  two  vegetation  types.  The 
chemistry  of  the  Rio  Zela  clearly  reflects  differ- 
ences in  land  use  in  the  Rio  Zela  valley.  (Author's 
abstract) 
W87-09207 

WETLANDS       POLICY       CRISIS:       UNITED 
STATES  AND  UNITED  KINGDOM, 

Battelle  Memorial  Inst.,   Denver,   CO.   Dept.   of 

Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-09215 


past  and  present  flora  is  evaluated.  Some  ombro 
tropohic  mire  species  have  been  lost  from  the  site 
but  one  section  of  peat  cuttings  (the  Dutch  cana 
system,  abandoned  about  1920)  has  revegetate* 
and  supports  an  important  range  of  these  plantt 
Fen  species  which  once  occupied  the  margina 
lagg,  have  been  almost  completely  eliminated  froa 
their  sites  (which  have  mostly  been  reclaimed)  bu 
many  have  become  reestablished  in  various  ne* 
habitats  created  within  the  peat  cutting  comple) 
This  illustrates  the  potential  of  artificial  modifies 
tion  of  worked  over  peatland  sites  to  sustain 
range  of  wetland  plants.  (Author's  abstract) 
W87-09342 

LLNL  GROUNDWATER  QUALITY:  SAN! 
PLING  OF  SEVEN  SHALLOW  WELLS  O! 
THE  LLNL  SITE, 

Lawrence  Livermore  National  Lab.,  CA. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-09458 


STATE  OF  THE  ENVIRONMENT,  1985. 

Organization  for  Economic  Co-Operation  and  De- 
velopment, Paris  (France). 
For  primary  bibliographic   entry  see  Field   6U. 

W87-09336 


EXAMINATION   OF  TIDAL  FLATS,  VOL. 
RESEARCH  REPORT. 

Virginia  Inst,  of  Marine  Science,  Gloucester  Pou 
Available  from  the  National  Technical  Informatii 
Service,  Springfield,  VA  22161,  as  PB83-13178 
A05  in  paper  copy,  A01  in  microfiche.  Report  N 
FHWA/RD-80/181,  June  1982.  Final  Repo 
Federal  Highway  Administration,  Office  of  R 
search,  Washington,  DC.  82  p,  10  fig,  35  tab, 
ref.  Edited  by  R.  J.  Diaz.  Contract  No.  DOT-F 
11-9360. 

Descriptors:  'Tidal  flats,  'Wetlands,  'Habit* 
•Evaluation,  'Primary  productivity,  'Highway 
fects,  'Marsh  management,  'Salt  marshes,  M 
flats,  Secondary  productivity,  Environmental 
fects,  Data  collections,  Ecological  effects,  Lite 
ture  review. 

This  report  is  the  first  of  three,  documenting 
study  titled  'Evaluation  of  Tidal  Flat  Areas 
Highway  Planning  and  Design.'  It  summarizes 
data  collected  on  the  biological  processes  and  <x 
munities  of  tidal  flats  and  can  be  used  as  an  aic 
determining  which  processes  and  communi 
would  be  best  suited  for  inclusion  in  the  evaluat 
methodology.  Analyses  of  these  and  other  data 
tidal  flats  have  shown  that  attempts  to  estab 
guidelines  for  evaluation  should  include  the  typi 
habitat  (grass  bed,  sand  or  mud  flat),  season, 
geographic  location.  The  relationship  between 
mary  productivity  and  these  parameters  is 
clearly  understood.  In  view  of  the  large  numbe 
physical  and  biological  variables  affecting  t 
flats  value,  any  plan  for  their  evaluation  she 
provide  adequate  consideration  of  primary  and 
ondary  (invertebrate)  production,  fisheries  d 
and  spatial  and  temporal  variation  within  tl 
components.  (Geiger-PTT) 
W 87-09492 


PLANTS  AND  PEAT  CUTTINGS:  HISTORICAL 
ECOLOGY  OF  A  MUCH  EXPLOITED  PEAT 
LAND-THORNE  WASTE.  YORKSHIRE,  UK, 

The    University,    Sheffield    (England).    Dept.    of 

Botany. 

P  J  Smart,  B.  D.  Wheeler,  and  A.  J.  Willis. 

New  Phytologist  NEWHAV,  Vol.  104.  No.  4,  p 

731-748  December  1986.  6  fig,  2  tab,  44  ref. 

Descriptors:  'Ecology,  'Thorne  Waste,  'Raised 
bogs,  'Peatland  reclamation,  'Peat  cuttings,  'Wet- 
land conservation,  Plants,  Species  composition. 

Although  many  lowland  bogs  have  been  much 
modified  or  completely  destroyed  by  agricultural 
reclamation,  peat  cutting,  unaccompanied  by  recla- 
mation, is  not  necessarily  so  destructive  and  aban- 
doned workings  may  provide  a  range  of  habitats 
that  can  support  the  original  wet  land  plant  spe- 
cies. Thorne  Waste,  a  much  exploited  raised  bog  in 
eastern  England,  has  a  varied  and  well  document- 
ed management  history  and  comparatively  good 
botanical  records.  It  thus  provides  an  exemplary 
site  to  assess  the  effect  of  peat  exploitation  upon  its 
flora.  The  origin  and  development,  and  subsequent 
drainage,  reclamation  and  peat  extract  history  of 
the  site  are  described  and  their  impact  upon  the 


EXAMINATION  OF  TIDAL  FLATS,  VOL 
EVALUATION  METHODOLOGY. 

Virginia  Inst,  of  Marine  Science,  Gloucester  Pi 
Available  from  the  National  Technical  Informs 
Service,  Springfield,  VA  22161,  as  PB83-131 
A04  in  paper  copy,  A01  in  microfiche.  Report 
FHWA/RD-80/183,  June  1982.  Final  Re] 
Federal  Highway  Administration,  Office  of 
search,  Washington,  DC.  50  p,  4  fig,  . 5  ta 
append,  3  ref.  Edited  by  R.  J.  Diaz.  DOT-Fr 
9360. 

Descriptors:  'Wildlife  habitat,  'Ecological  efl 
•Environmental  effects,  'Project  planning, 
flats,  'On-site  data  collections,  'Highway  et 
Evaluation,   Data  interpretation,   Fisheries,  1 
tats,  Data  collections. 

An  approach  to  the  evaluation  of  tidal  flats  v 
centers  around  state-of-the-art  knowledge  fc 
sessing  the  values  of  tidal  flats  and  estabhsnin 
basis  for  comparison  of  specific  sites  is  desci 
Actual  field  data  collected  from  various  tide 
areas  around  the  United  States  and  the  world 
used  to  form  the  quantitative  base  for  establi 
values  of  tidal  flat  environments.  While  all 
have   not   been   studied,   sufficient   data  exis 
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iblish  a  range  of  values  for  a  given  parameter 
a  given  tidal  flat.  Two  categories  of  parameters 
itified  as  important  for  determining  tidal  flat 
«e  are  the  primary  producers  (chlorophyll  a 
centration  and  light  intensity)  and  support  pop- 
ions  (annelid,  mollusc,  and  crustacean  biomass 
abundance).  These  specific  parameters  reflect 
ability  of  tidal  flats  to  support  fishery  and 
Jlife  populations.  The  methodology  involves 
assigning  of  scaled  value  indices  to  all  param- 
s  considered.  Interpretation  of  results  involves 
)urse  to  the  basis  goals  of  comparing  habitats 
lin  a  project  site  for  baseline  conditions,  com- 
ix alternate  project  sites,  projecting  habitat 
lincations  from  a  project,  and  planning  mitiga- 
efforts.  (Geiger-PTT) 
7-09493 


1EAM  WATER  QUALITY  IN  THE  COAL 
ilON  OF  VIRGINIA, 

theastern    Forest    Experiment    Station,    Broo- 
I,  PA. 
..  Dyer. 

ilable  from  the  National  Technical  Information 

nee,  Springfield,  VA  22161,  as  PB83- 126565, 

in  paper  copy,  A01   in  microfiche.  General 

hnical  Report  NE-78,  1982.  68  p,  20  fig,  34  tab, 

:riptors:  'Baseline  studies,  *Coal  mining  ef- 
i,  'Water  quality,  'Hydrologic  data  collec- 
i,  'Coal  mining,  'Small  watersheds,  Streams, 
ate  data  collections,  Alkalinity,  Hydrogen  ion 
raitration.  Acidity,  Turbidity,  Trace  elements, 
cr  temperature,  Suspended  solids,  Specific 
luctivity,  Phosphorous,  Nitrogen,  Ions,  Water- 
s. 

er  quality  data  was  collected  in  1977-1979 
i  12  small  streams  draining  unmined  water- 
s  and  19  streams  draining  areas  where  coal  has 
surface-mined  to  establish  a  data  base  for 
1  watersheds  throughout  Appalachia.  The 
ms  represented  seven  counties  in  western  Vir- 
l  The  data  should  aid  in  identifying  changes  in 
t  quality  attributable  to  past  and  recent  sur- 
mining.  Most  of  the  streams  were  sampled  at 
oximately  monthly  intervals.  Thirty-one  ele- 
s  were  analyzed  by  emission  spectrometry, 
r  parameters  sampled  included  acidity,  alka- 
',  pH,  five  N  and  P  species,  specific  conduct- 
,  suspended  solids,  turbidity,  water  tempera- 
settleable  matter,  common  ions,  and  estimated 
large.  The  data  base  provided  in  this  report 
mall  reference  watersheds  should  provide  a 
for  future  studies  and  be  especially  useful  in 
■mining  the  probable  hydrologic  consequences 
ture  mining  operations.  (Geiger-PTT) 
■09494  ' 


"ER  IN  MINING  AND  UNDERGROUND 
IKS  (EL  AGUA  EN  LA  MINERIA  Y  TRA- 
3S  SUBTERRANEOS),  VOLUMES  I  AND 

iacion  National  de  Ingenieros  de  Minas,  Con- 
Supenor  de  Colegios  de  Ingenioeros  de 
s,  Granada  (Spain). 

>rjmary  bibliographic  entry  see  Field  2F. 
■09568 


UENCE  ON  THE  GROUNDWATER  CON- 
ONS  in  A  MULTILAYERED  AQUIFER 
rEM  BY  ALUM-SHALE  MINING, 

savaara-Kirunavaara  AB,  Skovde  (Sweden). 
'HJ^ry  bibliographic  entry  see  Field  5C. 
O9570 


Fr^RAINAGE  PROBLEMS  IN  INDIAN 
iJ2™DS'  WITH  SPECIAL  REFERENCE 
HE  PROBLEMS  IN  JHARIA  COALFIELD, 

n  School  of  Mines,  Bihar  (India).  Dept.  of 

ig  Engineering. 

Banerjee,  and  R.  S.  Shylienger. 

VUet  in  Mining  and  Underground  Works  (El 
ien,«»Mlnena  y  Trabajos  Subterraneos),  Vol- 
t  1984.  SIAMOS  78.  p  27-44,  4  fig,  1  tab,  3 

nptors:  'Mine  drainage,  'Mining  engineering, 
i  mining,  'Excavation,  'Coal  mines,  Hydrau- 


lic mining,  Monsoons,  Groundwater  movement, 
Statistical  methods,  Mathematical  studies,  Mine 
wastes,  Water  reuse,  Groundwater  pollution,  Acid 
mine  drainage. 

With  an  annual  production  of  approximately  100 
million  tons,  India  ranks  sixth  amongst  the  largest 
producers  of  hard  coal  in  the  world.  The  hydro- 
geological  problems  in  the  different  coalfields  of 
India  are  different.  At  Neyveli,  the  groundwater 
occurs  under  subartesian  pressure.  In  some  of  the 
Central  Indian  Coalfields  the  loosely  consolidated 
highly  porous  sandstones  overlying  the  coal  seams 
give  rise  to  problems  of  high  water  inflow.  The 
greatest  hydrological  problem  is  created  by  heavy 
seasonal  rainfalls  during  the  monsoons.  Examples 
of  hydrological  tests  carried  out  in  Indian  mines 
and  application  of  statistical  methods  in  calculating 
the  lodgement  capacity  in  opencast  mines  are 
given.  Results  of  a  case  study  of  energy  consump- 
tion in  a  group  of  collieries  in  Jharia  coalfield 
during  the  monsoon  and  non-monsoon  periods  are 
incorporated  to  show  the  strong  correlation  be- 
tween the  rain  fall  and  the  pumping  load.  The 
method  of  hydrological  tests  for  new  mine  sites  is 
briefly  described  and  examples  of  physical  and 
chemical  tests  on  underground  water  samples  are 
given.  The  use  of  the  mine  water  for  industrial  and 
domestic  purposes  is  discussed.  (See  also  W87- 
09568)  (Author's  abstract) 
W87-09571 


INFLUENCE  OF  STRUCTURE  ON  UNDER- 
GROUND WATER  PREDICTION  AND  OC- 
CURRENCE AT  ROKANA  MINE,  KITWE, 
ZAMBIA, 

Nchanga    Consolidated    Copper    Mines    Limited, 

Kitwe  (Zambia).  Geology  Dept. 

For  primary  bibliographic  entry  see  Field  2F 

W87-09572 


HYDROGEOLOGY       OF       UNDERGROUND 
COAL  MINES  IN  ILLINOIS, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  2F 
W87-09573 


ATTEMPTS  TO  DETERMINE  THE  VIABILITY 
OF  A  DEEP  EXCAVATION  ON  THE  COAST 
OF  THE  VANDELLOS  MASSIF  (TARRAGONA, 
SPAIN)  (ENSAYOS  PARA  DETERMINAR  LA 
VIABILIDAD  DE  UNA  EXCAVACION  PRO- 
FUNDA EN  EL  LITORAL  DEL  MACIZO  DE 
VANDELLOS  (TARRAGONA,  EXP  ANA)), 
Curso  Internacional  de  Hidrologia  Subterranea  y 
Comisaria  de  Aguas  del  Pirineo  Oriental,  Barcelo- 
na (Spain). 

For  primary  bibliographic  entry  see  Field  2F 
W87-09574 


HYDROGEOLOGIC  FACTORS  THAT  MAY 
AFFECT  MINE  DRAINAGE  IN  THE  ANTHRA- 
CITE REGION  OF  PENNSYLVANIA,  EAST- 
ERN UNITED  STATES, 

Geological  Survey,  Harrisburg,  PA. 
D.  J.  Growitz. 

IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I,  1984.  SIAMOS  78.  p  153-172,  5  fig,  6  tab 
lOref. 

Descriptors:  'Mine  drainage,  'Coal  mines,  'Penn- 
sylvania, 'Water  quality,  'Water  pollution  sources, 
Geohydrology,  Groundwater  movement,  Pump- 
ing, Strip  mine  wastes,  Strip  mines,  Retention  time, 
Coal  mining,  Groundwater  pollution,  Streamflow. 

Hydrologic  and  water-quality  data  collected 
during  a  2-week  period  of  average  flow  were  used 
in  a  regional  analysis  of  mine  drainage  in  the 
anthracite  coal  region  of  Pennsylvania.  Results  of 
the  study  show  that  the  flow  and  quality  of  mine 
drainage  are  influenced  by  the  proportion  of  land 
surface  in  the  coal  fields  that  is  disturbed  by 
mining,  the  residence  time  of  mine  water,  changes 
in  the  hydrologic  system  due  to  cessation  of  pump- 
ing and  the  recovery  of  water  levels,  and  the 
method  of  mining  used.  Water  quality  is  worse 
from  underground  operations  than  stripping  oper- 


ations. During  earlier  years  when  pumping  pre- 
dominated, water  quality  from  mine  drainage  was 
worse  than  that  being  produced  at  present  by 
gravity  overflows.  Findings  in  this  study  will  be 
useful  for  understanding  and  helping  to  alleviate 
some  of  the  mine-drainage  problems  in  the  anthra- 
cite region  as  well  as  having  transfer  value  to  other 
mining  areas.  (Geiger-PTT) 
W87-09577 


PROPOSED  HYDROGEOLOGICAL  MODEL 
FOR  FUTURE  LIGNITE  MINING  AND 
GROUNDWATER  DRAINAGE  IN  THE  HULA 
BASIN,  NORTHERN  ISRAEL, 

Geological  Survey  of  Israel,  Jerusalem.  Hydrogeo- 

logical  Div. 

For  primary  bibliographic  entry  see  Field  2F 

W87-09578 


APPLICATION  OF  ISOTOPE  TECHNIQUES 
AND  WELL  LOGGIND  IN  INVESTIGATING 
GROUND  WATER  INFLUENCED  BY  MINING, 

Charles  Univ.,  Praha  (Czechoslovakia).  Faculty  of 

Science. 

For  primary  bibliographic  entry  see  Field  2F 

W87-09580 


INFLUENCE  OF  UNDERGROUND  ENGI- 
NEERING WORKS  ON  HYDROGEOLOGICAL 
CONDITIONS   OF  THE   SUBURBAN   AREAS, 

Comenius     Univ.,     Bratislava     (Czechoslovakia). 

Dept.  of  Hydrogeology. 

For  primary  bibliographic  entry  see  Field  2F 

W87-09581 


DEVELOPMENT  OF  A  GROUND  WATER 
HAZARD  MAP  FOR  AN  UNDERGROUND 
COAL  MINE, 

D'Appolonia  Consulting  Engineers,  Inc.,  Engle- 
wood,  CO.  6 

For  primary  bibliographic  entry  see  Field  2F 
W87-09585 


HYDROGEOLOGICAL  ASPECTS  OF  COAL 
MINING  UNDER  STORED  WATERS  NEAR 
SYDNEY,  AUSTRALIA, 

Water  Resources  Commission,  Sydney  (Australia). 
For  primary  bibliographic  entry  see  Field  2F 
W87-09587 


WATER  HAZARD  IN  DEEP  GOLD  MINING 
OF  THE  FAR  WEST  WITWATERSRAND  - 
SOUTH  AFRICA, 

Gold  Fields  of  South  Africa  Ltd.,  Carletonville 

(South  Africa). 

For  primary  bibliographic  entry  see  Field  2F 

W87-09588 


PLANS  AND  EXPERIMENTS  TO  DEAL  WITH 
LARGE  AMOUNTS  OF  SEDIMENT  IN  HUN- 
GARIAN MINES  UNDER  KARSTIC  WATER 
HAZARD, 

Mining  Research  Inst.,  Budapest  (Hungary). 
I.  Bagdy,  L.  Kocsanyi,  and  Z.  Kesseru. 
IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I,  1984.  SIAMOS  78.  p  359-371,  3  fig,  25  ref. 

Descriptors:  'Groundwater  movement,  'Sediment 
transport,  'Mine  drainage,  'Project  planning, 
'Karst,  Mining  engineering,  Pumping,  Sedimenta- 
tion, Dewatering,  Design  criteria,  Hydraulic  trans- 
portation, Sumps,  Subsurface  drainage. 

Due  to  environmental  constraints,  water  control 
systems  of  mines  under  water  hazard  could  yield 
discharges  of  80-120  cu  m/min  and  also  high 
amounts  of  sediment  on  the  order  of  6  tons/min  for 
several  days.  Results  of  investigations  of  several 
types  of  sediment  settlers  are  reviewed.  Settlers 
considered  include  those  from  mining  applications 
and  those  from  surface  water  treatment.  The  effi- 
ciencies of  the  simple  sump,  twin  sump,  South 
African  vertical  settler,  two-level  settler,  vertical- 
flow  settler,  radial-flow  settler,  longitudinal-flow 
settler,  sand  trap,  and  hydrocyclone  are  compared. 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4C— Effects  On  Water  Of  Man's  Non-Water  Activities 


■    V^ 


Sediment  treatment  consists  of  dewatenng  and 
transport  by  belt-conveyor,  or  hydraulic  transport 
in  a  slurry  form.  Since  the  belt  cannot  dewater 
particles  <0.2  mm,  the  hydraulic  transport  method 
proved  to  be  the  only  realistic  alternative.  A  pilot 
station  is  being  constructed  to  check  different  set- 
tling system  elements  in  their  original  size  under 
real  sediment  conditions.  (See  also  W87-09568) 
(Geiger-PTT) 
W87-09590 

4D.  Watershed  Protection 


DEFENDING  OUR  LAKESHORES, 

W.  S.  Hamilton. 

Civil  Engineering  CEWRA9,  Vol.  57,  No.  4,  p  75- 

77,  April  1987. 

Descriptors:  'Revetments,  "Lake  shores,  "Lakes, 
♦Water  level,  Water  level  fluctuations,  Flood 
damage,  Great  Lakes,  Lake  Michigan,  Lake 
Huron,  Armor  stones,  Fluctuations,  Seasonal  vari- 
ation. 

The  water  level  of  Lake  Michigan  and  Huron  has 
been  fluctuating  throughout  history,  but  the  cur- 
rent high  levels,  581.3  feet  in  the  summer  of  1986, 
were  also  recorded  in  1886.  Exceptional  low  levels 
of  575  4  feet  were  also  recorded  since  the  written 
records  began  in  1860.  The  still-water  level,  there- 
fore, should  be  expected  to  rise  and  fall  at  least  6 
feet  over  the  years  and  seasonal  fluctuation  and 
wind  make  additional  contributions  to  the  height 
of  the  water  in  the  lakes.  Several  costly  methods 
for  controlling  the  lake  levels  during  periods  of 
high  water  supply  were  presented;  all  decreased 
the  input  or  increased  the  output  of  the  system. 
Engineering  methods  of  coping  with  the  6  foot 
fluctuations  of  the  lake  system  attempt  to  alleviate 
damage  to  buildings,  reduce  erosion,  and  maintain 
beaches  by  erecting  seawalls,  groins  and  piers.  In 
order  to  protect  these  structures  from  waves  and 
erosion,  placing  an  armor  stone  revetment  along 
the  seawall  and  extending  it  as  an  offshore  break- 
water was  proposed.  Engineers  chose  armor  stones 
of  3  to  5  tons  for  stability  in  waves  up  to  11  feet 
and  constructed  the  700  foot  long  revetment  for 
condominium  owners  in  Wilmette  which  is  located 
north  of  Chicago.  Previous  damage  was  repaired 
and  the  property  protection  increased  by  the  addi- 
tion of  the  revetment.  (Wood-PTT) 
W87-08674 

EROSION  AND  SEDIMENT  CONTROL  HAND- 
BOOK, 

California  Tahoe  Conservancy. 

S  J  Goldman,  K.  Jackson,  and  T.  A.  Bursztynsky. 

McGraw-Hill  Book  Co,  New  York,  NY.  1986.  443 

P- 

Descriptors:  *Erosion  control,  *Sediment  control, 
•Handbooks,  Erosion,  Economic  aspects,  Sedi- 
mentation, Mathematical  methods,  Runoff,  Univer- 
sal soil  loss  equation,  Vegetation,  Dikes,  Silting, 
Drains. 

This  handbook  on  erosion  and  sediment  control  is 
an  outgrowth  of  a  series  of  professional  seminars. 
The  handbook  is  organized  into  chapters  on  each 
of  the  major  subject  areas  of  erosion  control. 
Chapter  1  describes  erosion  problems,  including 
both  environmental  impacts  and  economic  costs.  It 
also  describes  the  erosion  process.  Chapter  2  out- 
lines ten  basic  strategies  for  preventing  erosion  and 
trapping  sediment.  Chapter  3  describes  how  to  set 
up  and  enforce  an  effective  erosion  and  sediment 
control  program  in  a  city  or  county,  and  it  outlines 
the  key  features  of  an  effective  erosion  and  sedi- 
ment control  ordinance.  This  chapter  also  includes 
detailed  data  on  private  sector  costs  for  construct- 
ing control  measures  and  public  agency  costs  for 
implementing  a  control  program.  Chapter  4  shows 
how  to  use  the  rational  formula  to  estimate  runoff 
volumes  for  sizing  temporary  erosion  and  sediment 
control  measures.  Emphasis  is  on  the  use  of  short- 
duration  rainfall  intensity  data.  Chapter  5  describes 
how  to  use  the  universal  soil  loss  equation  to 
estimate  the  volume  of  sediment  likely  to  be 
eroded  from  a  construction  site.  Chapter  6  dis- 
cusses how  to  use  plants  and  mulches  to  protect 


graded  areas  from  erosion.  It  rates  the  effective- 
ness and  cost-effectiveness  of  seven  common  reve- 
getation  techniques,  describes  the  characteristics  of 
plants  that  are  effective  in  controlling  erosion,  and 
lists  sources  of  information  on  suitable  plant  types 
throughout  the  world.  Chapter  7  provides  guide- 
lines for  designing  water  conveyance  and  energy 
dissipation  structures  such  as  dikes,  swales,  sample 
designs,  and  practical  tips  for  designers  and  build- 
ers. Chapter  8  shows  how  to  design  and  construct 
sediment  basins  and  traps,  straw  bale  dikes,  and  silt 
fences.  The  first  part  of  Chapter  9  shows  how  to 
develop  an  erosion  and  sediment  control  plan  for  a 
site.  The  step-by-step  planning  process  is  illustrated 
with  examples  from  an  actual  project.  The  last  part 
of  the  chapter  gives  a  method,  designed  for  public 
officials,  for  evaluating  the  adequacy  of  an  erosion 
and  sediment  control  plan,  and  it  includes  a  plan 
review  checklist.  Chapter  10  covers  control  meas- 
ure maintenance.  (Lantz-PTT) 
W87-08686 


EFFECT  OF  EXCHANGEABLE  SODIUM  PER- 
CENT ON  SURFACE  SEALING, 

Central  Soil  Salinity  Research  Inst,  Karnal  (India). 

D.  K.  Painuli,  and  I.  P.  Abrol. 

Agricultural  Water  Management  AWMADF,  Vol. 

11,  No.  3/4,  p  247-256,  September  1986.  6  fig,  19 

ref. 

Descriptors:  *Sodium,  *Surface  sealing,  •Infiltra- 
tion, 'Evaporation,  'Hydraulic  conductivity, 
Loam,  Sand,  Soil  water. 

Laboratory  studies  were  conducted  to  evaluate  the 
effect  of  exchangeable  sodium  percent  (ESP)  on 
soil  surface  sealing  and  of  surface  sealing  on  infil- 
tration and  evaporation  processes.  Surface  seals 
with  hydraulic  conductances  .05220,  .04920, 
.03900,  .03300,  and  01791/h  were  attained  on  top 
of  a  sandy  loam  soil  with  ESP  of  4  by  placing  a  5- 
mm  layer  of  the  same  soil  with  ESP's  6,  10,  20,  30, 
and  60  respectively.  Surface  sealing  increased  with 
increasing  ESP  and  appeared  complete  at  ESP  30. 
Evaporation  remained  unaffected  by  the  seals.  In- 
filtration, however,  was  considerably  reduced.  Soil 
water  profiles,  which  largely  depended  on  the 
amount  of  infiltrated  water,  tended  to  become  uni- 
form. Equal  moisture  contents  were  also  observed 
under  evaporation.  (Author's  abstract) 
W87-08742 


STREAMBANK  PROTECTION  BY  SUB- 
MERGED VANES, 

Iowa  Univ.,  Iowa  City.  Inst,  of  Hydraulic  Re- 
search. 

A.  J.  Odgaard,  and  C.  E.  Mosconi. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  Vol.  113,  No.  4,  p  520-536,  April  1987.  6 
fig,  3  tab,  16  ref,  1  append. 

Descriptors:  'Stream  banks,  *Bank  protection, 
•Submerged  vanes,  *Hydraulic  structures,  'Hy- 
draulic design,  Performance  evaluation,  Banks, 
Protection,  Engineering,  Hydraulic  engineering, 
Flow,  Flow  characteristics,  Scour,  Channel  scour. 

A  summary  is  given  of  the  design,  installation,  and 
performance  of  a  system  of  submerged  vanes 
('Iowa  Vanes')  for  erosion  protection  in  a  bend  of 
East  Nishnabotna  River,  Iowa.  The  system  func- 
tions by  eliminating  or  reducing  the  centrifugally 
induced  helical  motion  of  the  flow  (the  root  cause 
of  bank  undermining).  The  system  was  installed 
during  the  summer  of  1985,  and  its  performance 
was  evaluated  with  data  obtained  in  surveys  in  the 
spring  of  1986.  The  system  was  found  to  reduce 
velocity  and  scour  along  the  bank  without  chang- 
ing the  energy  slope  of  the  channel.  Areas  of 
design  improvements  were  identified.  The  theoreti- 
cal and  experimental  background  for  the  design  are 
described  briefly.  (Author's  abstract) 
W87-09198 


5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


ELECTROCHEMICAL  ANALYSIS  OF  ORGAN 
IC  POLLUTANTS, 

Queen's    University,    Belfast   (Northern    Ireland 

Dept.  of  Pharmacy. 

W.  F.  Smyth,  and  M.  R.  Smyth. 

Pure  and  Applied  Chemistry  PACHAS,  Vol.  5( 

No.  2,  p  245-256,  February   1987.  2  tab,  79  re 

Descriptors:  'Analytical  methods,  'Pollutant  idei 
tification,  'Electrochemical  analysis,  'Organ 
compounds,  Pulse  polarography,  Stripping  voltac 
metry,  Trace  levels,  Sample  preparation. 

The  electroanalytical  techniques  of  pulse  polaro 
raphy,  stripping  voltammetry  and  on-line  electr 
chemical  detection  have  been  used  for  the  identi 
cation  and  determination  of  trace  concentrations 
a  wide  variety  of  environmentally  significant  c 
ganic  molecules,  usually  after  the  application 
sample  pretreatment  procedures,  certain  separatii 
techniques  and,  in  some  cases,  derivatisatio 
Classes  of  molecules  that  can  be  determined  usii 
these  methodologies  are  carbonyls,  simple  aromi 
ics  such  as  nitroaromatics,  phenols,  polychlorini 
ed  aromatics,  carboxylic  acids,  sulfonates,  organ 
phosphorus  compounds,  azomethines,  thiols,  ci 
bamates  and  amines.  (Author's  abstract) 
W87-08612 

RESEARCH  NEEDS  FOR  RAPID  ASSES 
MENTS  OF  CHRONIC  TOXICITY, 

Kentucky  Univ.,  Lexington.  Graduate  Center  I 

Toxicology. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-08630 


MULTISPECIES  TESTS:  RESEARCH  NEE 
TO  ASSESS  THE  EFFECTS  OF  CHEMICA 
ON  AQUATIC  LIFE, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fi 

eries  and  Wildlife. 

J.  P.  Giesy. 

IN:  Aquatic  Toxicology  and  Hazard  Assessmf 

Eighth    Symposium,    Fort    Mitchell,    Kentuc 

April  15-17,  1984.  ASTM  Special  Technical  Pu 

cation  891,  1985.  p  67-77,  61  ref. 

Descriptors:  'Water  pollution  effects,  'Multis 
cies  tests,  'Research  priorities,  'Aquatic  1 
'Chemicals,  Pesticides,  Aquatic  environmer 
Toxicity,  Hazard  assessments,  Ecosystems,  Xe 
biotics. 

Aquatic  multispecies  tests  are  an  extremely  flex 
and  powerful  tool  in  aquatic  ecology,  especiall; 
the  study  of  the  fates  and  effects  of  xenobiotics, 
are  not  amenable  to  the  type  of  protocol  deve 
ment  and  precision  required  to  be  part  of  a  for 
hazard  assessment  scheme.  Such  methods  are  c 
pletely  antithetical  to  the  most  efficient  us« 
multispecies  test,  which  is  the  ability  to  desij 
system  to  elucidate  particular  mechanisms 
interactions  in  specific  ecosystems.  One  goa 
hazard  assessment  schemes  is  to  remove  the  sut 
tivity  of  individual  researchers  from  the  pro< 
Multispecies  tests  will  not  achieve  this  goal, 
stead,  aquatic  multispecies  tests  of  all  sizes 
configurations  should  be  used  by  researcher 
answer  questions  posed  about  the  behavior 
effects  of  xenobiotics  in  aquatic  environnv 
Therefore,  rather  than  designing  experiment 
test  whether  multispecies  toxicity  tests  are  acci 
or  replicable  they  should  be  used  to  eluci 
mechanisms  and  make  tests  of  relevant  hypotr 
within  the  overall  framework  of  aquatic  ecotoi 
logy.  Because  of  the  diversity  of  interaci 
among  organisms  and  xenobiotics  and  the  envi 
ments  on  which  they  exist,  one  will  never  be 
to  absolutely  establish  the  accuracy  of  multispi 
tests.  Simply  because  multispecies  tests  are  i 
complex  does  not  mean  that  they  are  more  rea 
or  have  more  predictive  power  than  single-sp 
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In  fact,  they  may  be  more  prone  to  artifacts, 
e  is  no  evidence  to  suggest  that  multispecies 
ity  tests,  as  a  class,  are  more  sensitive  than  the 
traditional  method  of  establishing  criteria 
final  chronic  values,  based  on  single-species 
Rcphcability  is  a  statistical  problem  rather 
an  intrinsic  property,  and  appropriate  tests 
lesigns  are  available  to  determine  the  relative 
Hhty,  and  therefore  the  sensitivity  of  labora- 
icale  multispecies  test,  and  they  allow  the 
ipriate  number  of  stratified  replications  to  be 
mined  to  make  the  test  sufficiently  replicable 
ike  precise  conclusions.  Multispecies  test  may 
are  efficient  than  conducting  several  single- 
is  tests  because  of  a  greater  range  of  sensitivi- 
f  test  organisms,  however,  this  has  not  been 
ished.  Further  research  is  needed  in  the  area 
lidation  studies  of  in-situ  systems.  (See  also 
38624)  (Author's  abstract) 
■632 


PARISON  OF  QSAR  PREDICTIONS 
I  FISH  TOXICITY  SCREENING  DATA 
110  PHENOLS, 

unmental   Protection   Agency,   Washington, 
Office  of  Pesticides  and  Toxic  Substances, 
■unary  bibliographic  entry  see  Field  5C. 
18637 


/TOXICITY         RELATIONSHIPS         IN 

tTTERM     STATIC,      DYNAMIC,     AND 

-FLOW  BIOASSAYS, 

itemational,  Menlo  Park,  CA.  Aquatic  Toxi- 

I  Program. 

imary  bibliographic  entry  see  Field  5C. 

8639 


nTVLTY     OF     CHRONIC     ENDPOINTS 
LN  DAPHNIA  MAGNA  STRAUS  LIFE- 
E  TESTS, 

Chemical  Company,  Midland,  MI.  Mammali- 
Environmental  Toxicology, 
imary  bibliographic  entry  see  Field  5C 
8642 


(LABORATORY  COMPARISON  OF  THE 
BIOCONCENTRATION  TEST  METHOD 
J  THE  EASTERN  OYSTER, 

nmental  Protection  Agency,  Narragansett, 

chimmel,  and  R.  L.  Garnas. 
juatic  Toxicology  and  Hazard  Assessment: 
Symposium,    Fort    Mitchell,    Kentucky, 
5-17,  1984.  ASTM  Special  Technical  Publi- 
891,  1985.  p  277-287,  6  tab,  12  ref. 

5tors:  'Oysters,  'Water  pollution  effects, 
arison  studies,  Biological  magnification, 
Its,    Pentachlorophenol,    TrichJorobenzene, 

y 

suits  of  an  interlaboratory  comparison  con- 
by  four  laboratories  for  bioconcentration 
BCF)  testing  using  the  eastern  oyster  (Cras- 
virgimca)  and  the  organic  chemicals  pen- 
ophenol  (PCP),  1,2,4-trichlorobenzene 
and  p.p'-DDE  are  summarized.  The  bio- 
tration  test  method  used  was  Draft  9  or 
Proposed  Standard  Practice  for  Conduct- 
[concentration  Test  with  Fishes  and  Salt- 
Bivalve  Mollusks.  The  mean  steady  state 
uid  high  to  low  BCF  ratios  (HL  ratio)  for 
CB,  and  p,p'-DDE  were  64  (2.4),  168  (2.3), 
600  (3.4),  respectively.  The  mean  high  to 
o  for  all  three  chemicals  was  2.7,  which 
Ms  the  extreme  estimate  of  variability.  The 
l/L  ratios  for  the  time  to  90%  uptake  were 
PCP  and  5.8  TCB  while  the  ratio  for  time 
ider 90%  depuration  for  all  three  chemicals 
I  The  results  were  reproducible,  consider- 
:  varying  degrees  of  experience  between 
ants  in  conducting  BCF  tests,  the  wide 
>nic  distribution  between  participants,  and 
irnoi  d,lution  water  characteristics.  (See 
17-08624)  (Author's  abstract) 
645 


HARMONIZATION  OF  BIOLOGICAL  TEST- 
ING METHODOLOGY:  A  PERFORMANCE- 
BASED  APPROACH, 

Environmental    Monitoring    Systems    Lab.,    Las 
Vegas,  NV. 
L.  R.  Williams. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment- 
Eighth  Symposium,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  ASTM  Special  Technical  Publi- 
cation 891,    1985.  p  288-301,  2  fig,   1   tab,  4  ref. 

Descriptors:  'Harmonization,  'Testing  procedures, 
'Water  pollution  effects,  Data  acquisition,  Per- 
formance evaluation,  Data  interpretation. 

The  latitude  provided  in  many  written  biological 
test  methods,  including  ASTM  standard  practices, 
is  such  that  different  laboratories  can  produce 
widely  varying  test  results  on  the  same  test  materi- 
als while  in  technical  compliance  with  the 
'method'.  One  obvious  solution  to  this  problem  is 
to  standardize  upon  more  tightly  controlled,  less 
flexible  testing  procedures.  This  approach,  while 
widely  accepted  in  the  field  of  chemistry,  has  been 
strongly  resisted  by  the  biological  testing  commu- 
nity. This  paper  presents  an  alternative  approach 
to  achieving  comparability  of  testing  data  among 
laboratories  while  retaining  a  high  degree  of  flexi- 
bility for  the  individual  laboratory.  The  keys  to 
this  approach  are:  (1)  the  development  and  routine 
use  of  standard  reference  materials  for  test  system 
calibration  and  control,  (2)  the  development  of 
'reference  standard  methods'  that  are  sufficiently 
controlled  that  responses  of  the  test  systems  to 
known  test  materials  are  predictable  and  reproduc- 
ible, and  (3)  participation  in  external  performance 
evaluation  programs.  Recommendations  for  imple- 
mentation of  a  performance-based  method  evalua- 
tion program  are  offered.  (See  also  W87-08624) 
(Author's  abstract) 
W87-08646 


APPROPRIATE  DURATIONS  AND  MEAS- 
URES FOR  CERIODAPHNIA  TOXICITY 
TESTS, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Ecology 

and  Behavioral  Biology. 

For  primary  bibliographic  entry  see  Field  5C 

W87-08654 


RAPID  AQUATIC  TOXICITY  ASSAY  USING 
INCORPORATION  OF  TRITIATED-THYMI- 
DINE  INTO  SEA  URCHIN,  ARBACIA  PUNC- 
TULATA,  EMBRYO:  EVALUATION  OF  TOXI- 
CANT EXPOSURE  PROCEDURES, 
JRB  Associates,  Narragansett,  RI.  Marine  Services 
Branch. 

For  primary  bibliographic  entry  see  Field  5C 
W87-08655 


ACUTE  AND  CHRONIC  TOXICITY  TO  THE 
FATHEAD  MINNOW,  PIMEPHALES  PROME- 
LAS,  OF  EFFLUENTS  FROM  A  TREATMENT 
PLANT    RECEIVING    DYE    AND    PIGMENT 
PROCESSING  WASTEWATER, 
Environmental  Research  Lab.-Duluth,  Cincinnati, 
OH.  Newtown  Fish  Toxicology  Station. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-08656 


BACTERIOLOGICAL   QUALITY   OF   DRINKS 
FROM  VENDING  MACHINES, 

University    Hospital    of   Wales    (Cardiff).    Public 

Health  Lab. 

For  primary  bibliographic  entry  see  Field  5F 

W87-08704 


ISOLATION  OF  MUTAGENIC  COMPONENTS 
BY    HIGH-PERFORMANCE    LIQUID    CHRO- 
MATOGRAPHY   FROM    XAD    EXTRACT    OF 
WATER   FROM  THE   NISHITAKASE   RIVER, 
KYOTO  CITY,  JAPAN, 
Institute  of  Public  Health,  Kyoto  (Japan). 
S.  Maruoka,  S.  Yamanaka,  and  Y.  Yamamoto. 
The  Science  of  the  Total  Environment  STENDL 
Vol.  57,  p  29-38,  December  1986.  3  fig,  3  tab,  19 
ref. 


Descriptors:  'Isolation,  'Mutagens,  'Analytical 
methods,  'Chromatography,  'Ion  exchange,  *Ni- 
shitakase  River,  Water  pollution,  Metabolism, 
Rivers. 

In  order  to  determine  the  concentrations  of  muta- 
genic pollutants  in  water  samples  taken  from  the 
Nishitakase  river  in  Kyoto  City,  Japan,  the  organic 
fraction  was  concentrated  by  XAD  adsorption  fol- 
lowed by  elution  with  ethyl  ether.  Salmonella  ty- 
phimurium  tester  strains  TA1538  and  TA98  were 
used  for  detecting  mutagenic  activity.  Mutagenic 
fractions,  separated  by  a  liquid-liquid  fractionation 
and  two  consecutive  runs  with  thin  layer  chroma- 
tography (TLC),  were  analyzed  using  high-per- 
formance liquid  chromatography  (HPLC).  The  re- 
sults obtained  indicated  that  at  least  six  different 
frameshift  mutagens,  all  requiring  metabolic  activa- 
tion, were  present  in  the  river  water.  Interestingly, 
all  the  mutagens  isolated  showed  more  pronounced 
mutagenic  activity  in  TA1538  than  in  TA98,  which 
is  known  to  be  more  sensitive  for  most  frameshift 
type  mutagens.  (Author's  abstract) 
W87-08723 


USE  OF  BULLFROGS  (RANA  CATESBEIANA) 
AS  BIOLOGICAL  MARKERS  FOR  2,3,7,8-TE- 
TRACHLORODIBENZO-P-DIOXIN  CON- 

TAMINATION IN  THE  ENVIRONMENT, 

National  Center  for  Toxicological  Research,  Jef- 
ferson, AR.  Div.  of  Chemistry. 
W.  A.  Korfmacher,  E.  B.  Hansen,  and  K.  L. 
Rowland. 

The  Science  of  the  Total  Environment  STENDL 
Vol.  57,  p  257-262,  December  1986.  1  fig,  2  tab,  19 
ref. 

Descriptors:  'Rana,  'Bioindicators,  'Path  of  pol- 
lutants, 'Frogs,  'Dioxins,  'Water  pollution  effects, 
Arkansas,  Tissue  analysis. 

Adult  bullfrogs  were  collected  along  the  Rockey 
Branch  Creek  in  Arkansas.  This  area  is  known  to 
be  contaminated  with  2,3,7,8-tetrachlorodibenzo-p- 
dioxin  (2,3,7,8-TCDD).  The  levels  of  2,3,7,8- 
TCDD  found  in  livers  from  these  bullfrogs  ranged 
from  0.64  to  48  ppb.  These  results  suggest  the 
utility  of  bullfrogs  as  a  biological  marker  for 
2,3,7,8-TCDD  in  the  environment.  (Author's  ab- 
stract) 
W87-08733 


DETERMINATION    OF    COBALT,    COPPER 

MERCURY,       AND       NICKEL       AS       BIS(2- 

HYDROXYETHYDDITHIOCARBAMATE 

COMPLEXES       BY       HIGH-PERFORMANCE 

LIQUID  CHROMATOGRAPHY, 

Department  of  Energy,  Ames,  Iowa.  Ames  Lab. 

J.  N.  King,  and  J.  S.  Fritz. 

Analytical  Chemistry  ANCHAM,  Vol.  59,  No   5 

p  703-708,  March  1987.  9  fig,  5  tab,  34  ref. 

Descriptors:  'Analytical  methods,  'Cobalt, 
'Copper,  'Mercury,  'Nickel,  'Chelation,  'Chro- 
matography, 'Chelating  agents,  'Chemical  analy- 
sis, 'Pollutant  identification,  'Sample  preparation, 
'Wastewater  analysis,  'Water  analysis,  Reagents, 
Heavy  metals,  Solubility,  Organic  compounds,  Ad- 
sorption, Solvents,  Organic  solvents,  Detection 
limits,  Wastewater,  Industrial  wastewater,  Per- 
formance evaluation,  Calibrations. 

Ammonium  bis(2-hydroxyethyl)dithiocarbamate 
(HEDC)  is  used  as  a  precolumn  derivatizing  rea- 
gent for  the  reversed-phase  HPLC  determination 
of  Co(II),  Cu(II),  Hg(II),  and  Ni(II).  The  metal- 
HEDC  complexes  are  soluble  in  water,  which 
eliminates  the  need  to  extract  them  into  an  organic 
solvent  prior  to  analysis.  Co(II),  Cu(II),  and  Ni(II) 
can  be  determined  by  direct  aqueous  injection  onto 
a  C18  column  in  the  range  of  0.005-10.0  mg/1,  with 
a  precision  of  1.5-3.2%;  detection  is  at  405  nm.  The 
Hg(II)-HEDC  complex  is  preconcentrated  on  an 
on-line  adsorption  column  prior  to  HPLC  analysis. 
After  preconcentration,  Hg(II)  can  be  determined 
in  the  range  of  0.02-25  micrograms/1  with  a  preci- 
sion of  less  than  2%.  The  analysis  of  spiked  elec- 
troplating wastewaters  showed  good  agreement 
with  expected  values.  (Author's  abstract) 
W87-08831 
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DETERMINATION  OF  TRACE  METALS  IN  A 
RIVER  WATER  REFERENCE  MATERIAL  BY 
INDUCTIVELY  COUPLED  PLASMA  MASS 
SPECTROMETRY, 

National    Research   Council    of  Canada,    Ottawa 

(Ontario).  Div.  of  Chemistry. 

D.  Beauchemin,  J.  W.  McLaren,  A.  P.  Mykytiuk, 

and  S.  S.  Berman. 

Analytical  Chemistry  ANCHAM,  Vol.  50,  No.  5, 

p  778-783,  March  1987.  5  fig,  4  tab,  20  ref. 

Descriptors:  *Pollutant  identification,  'Measuring 
instruments,  *Analytical  methods,  'Chemical  anal- 
ysis, 'Water  analysis,  'Rivers,  'Mass  spectrome- 
try,' 'Metals,  Heavy  metals,  Chelation,  Chelating 
agents,  Spectrometry,  Calibrations,  Sample  prepa- 
ration, Performance  evaluation,  Evaporation, 
Chemical  interference,  Sodium,  Magnesium,  Potas- 
sium, Calcium,  Aluminum,  Copper,  Zinc,  Nickel, 
Cadmium,  Lead. 

The  detection  power  of  inductively  coupled 
plasma  mass  spectrometry  (ICP-MS)  and  its  capac- 
ity for  rapid  multielement  analysis  were  demon- 
strated by  the  analysis  of  a  riverine  water  reference 
material.  Fifteen  elements  (Na,  Mg,  K,  Ca,  Al,  V, 
Cr,  Mn,  Cu,  Zn,  Sr,  Mo,  Sb,  Ba,  and  U)  were 
determined  directly  while  five  (As,  Co,  Ni,  Cd, 
and  Pb)  required  a  preconcentration  prior  to  analy- 
sis, either  by  evaporation  (As)  or  by  chelation  by 
silica-immobilized  8-hydroxyquinoline  (Co,  Ni,  Cd, 
and  Pb).  Accurate  results  were  obtained  by  exter- 
nal calibration,  standard  additions,  or  isotope  dilu- 
tion techniques.  The  method  of  standard  additions 
generally  provides  more  accurate  results  than  ex- 
ternal calibrations,  because  it  compensates  for  ioni- 
zation interferences.  The  isotope  dilution  technique 
gives  by  far  the  most  accurate  and  precise  results, 
but  it  requires  two  isotopes  free  of  isobaric  inter- 
ferences, and  equilibration  of  the  spike  isotope 
with  the  analyte  must  be  achieved  in  order  to 
assure  their  identical  behavior  during  any  sample 
treatment  preceding  the  analysis.  (Author's  ab- 
stract) 
W87-08832 

SPECTROPHOTOMETRIC  DETERMINATION 

OF  TRACES  OF  SILICON  IN  WATER  AFTER 

COLLECTION      AS      SILICOMOLYBDENUM 

BLUE  ON  AN  ORGANIC-SOLVENT-SOLUBLE 

MEMBRANE  FILTER, 

Toyama  Univ.  (Japan).  Faculty  of  Science. 

I.  Kasahara,  R.  Terai,  Y.  Murai,  N.  Hata,  and  S. 

Taguchi. 

Analytical  Chemistry  ANCHAM,  Vol.  59,  No.  5, 

p  787-789,  March  1987.  3  fig,  4  tab,  24  ref. 

Descriptors:  'Analytical  methods,  'Spectrophoto- 
metry, 'Silicon,  'Pollutant  identification,  'Chemi- 
cal analysis,  'Water  analysis,  'Silicomolybdenum 
blue,  'Organic  solvents,  'Membranes,  'Filters, 
•Sample  preparation,  'Trace  elements,  Photome- 
try, Solvents,  Membrane  processes,  Filtration,  Sol- 
ubility, Detection  limits,  Molybdenum,  Reagents, 
Tin,  Phosphates,  Sodium  chloride,  Chemical  inter- 
ference. 

A  rapid  and  simple  preconcentration  technique, 
based  on  collecting  trace  elements  on  a  membrane 
filter  and  dissolving  the  membrane  filter  in  an 
organic  solvent,  has  been  applied  to  the  spectrp- 
photometric  determination  of  traces  of  silicon  in 
water.  Silicon,  in  the  range  of  1-14  micrograms  as 
Si02  in  50  ml  of  water  sample,  is  converted  into 
alpha-silicomolybdic  acid  and  treated  with  a  re- 
ductant  solution  containing  tin  (IV),  L-ascorbic 
acid,  and  oxalic  acid.  The  silicomolybdenum  blue 
formed  is  collected  on  a  nitrocellulose  membrane 
filter  in  the  presence  of  n-dodecyltrimethylammon- 
ium  bromide.  The  membrane  and  the  silicomolyb- 
denum blue  are  dissolved  in  5  ml  of  dimethylfor- 
mamide  (DMF),  and  the  absorbance  due  to  the 
silicomolybdate  in  the  DMF  is  measured  at  740  nm 
against  a  reagent  blank.  Phosphate  in  concentra- 
tions similar  to  that  of  silicate  interferes,  but  mod- 
erate concentrations  of  arsenate  and  anionic  surfac- 
tants and  high  concentrations  of  sodium  chloride 
do  not  interfere.  The  detection  limit  is  0.13  micro- 
grams of  Si02  in  50  ml  of  sample.  (Author's  ab- 
stract) 
W87-08833 


TREES  AS  INDICATORS  OF  SUBTERRANEAN 
WATER  FLOW  FROM  A  RETIRED  RADIOAC- 
TIVE WASTE  DISPOSAL  SITE, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
W.  H.  Rickard,  and  L.  J.  Kirby. 
Health  Physics  HLTPAO,  Vol.  52,  No.  2,  p  201- 
206,   February    1987.   6   fig,    1    tab,   8   ref.   NRC 
Contract  DE-AC06-76RLO  1830. 

Descriptors:  'Path  of  pollutants,  'Deciduous  trees, 
'Bioindicators,  'Radioactive  waste  disposal, 
'Monitoring,  'Pollutant  identification,  'Waste  dis- 
posal, 'Groundwater  movement,  'Path  of  pollut- 
ants, 'Heavy  water,  'Maxey  Flats  Waste  Disposal 
Site,'  Indicators,  Sampling,  Tritium,  Trees,  Leaves, 
Maple  trees,  Oak  trees,  Chemical  analysis,  Wells, 
Kentucky,  Forests,  Deciduous  forests,  Wastes,  Ra- 
dioactive wastes. 

An  investigation  was  conducted  to  determine  if 
trees  could  be  used  as  indicators  of  subterranean 
flows  of  tritiated  water  into  the  environment  sur- 
rounding a  shallow-land  radioactive  waste  burial 
site  located  in  eastern  Kentucky  (Maxey  Flats). 
Deciduous  trees  in  natural  forests  on  the  hillsides 
downslope  from  the  site  were  sampled  for  the 
presence  of  tritiated  water  in  the  sap  of  maple  trees 
and  in  leaf  water  extracted  from  oak  and  hickory 
trees.  Elevated  concentrations  of  H3  were  detected 
in  the  leaf  water  from  trees  50  m  downslope  of  the 
western  boundary  of  the  fenced  exclusion  zone.  A 
3-m-deep  well  drilled  near  these  trees  indicated 
that  the  source  of  tritiated  water  was  a  narrow 
zone  of  subterranean  flow.  This  flow  had  not  been 
detected  by  well-water  monitoring  alone.  It  is  sug- 
gested that  a  long-lasting  (100-yr),  water-repellent 
trench  cover  be  installed  at  the  site  to  shed  rain- 
water and  snow-melt  away  from  the  waste-filled 
trenches.  (Author's  abstract) 
W87-08845 


USE  OF  THE  POCKETBOOK  MUSSEL,  I.AM! 
SILIS  VENTRKOSA,  I  OK  MOMIORI.N 
HEAVY  METAL  POLLUTION  IN  an  OZAfi 
STREAM, 

Missouri  Department  of  Conservation,  Columb 
J.  M.  Czarnezki. 

Bulletin  of  Environmental  Contamination  ai 
Toxicology  BECTA6,  Vol.  38,  No.  4,  p  641-fcl 
April  1987.  1  fig,  3  tab,  13  ref. 

Descriptors:  'Water  pollution  sources,  'Muss* 
'Bioindicators,  'Monitoring,  'Heavy  meu 
•Streams,  'Mine  wastes,  'Big  River,  Missoi 
Lead,  Catchment  areas,  Cadmium,  Tissue  analyi 
Mollusks,  Sediments,  Indicators,  Pollutant  ident 
cation. 

A  study  was  undertaken  to  determine  which  t 
ings  ponds  are  the  major  sources  of  heavy  met 
in  Big  River  in  the  "lead  belt'  of  southeast 
Missouri  using  36  caged  pocketbook  muss 
(Lampsilis  ventricosa).  Whole-body  tissues  w 
analyzed  by  graphite  furnace  atomic  absorpti 
Lead  and  cadmium  concentrations  increased 
water,  sediment,  and  mussel  tissue  with  a  do\ 
stream  progression.  The  increase  in  lead  and  c 
mium  in  tissue  was  significant  only  at  stations  3 
and  5,  which  are  affected  by  abandoned  min 
sites,  and  at  station  2,  where  lead  was  significar 
higher  after  an  8-week  exposure.  The  highest  c 
centrations  of  lead  (74.2  micrograms/g)  and  cad 
um  (11.3  micrograms/g)  occurred  at  station  5  a 
a  12-week  exposure.  It  is  concluded  that  the  rr 
sources  of  heavy  metals  contamination  in 
River  are  from  the  Desloge  tailings  pond 
ponds  and  chat  piles  within  the  Flat  River  drain 
basin.  The  mussels  worked  very  well  for  the  st 
and  should  work  in  similar  studies  as  well.  (Do 
PTT) 
W87-08875 


XENOBIOTIC-METABOLIZING  ENZYME 

SYSTEMS  IN  TEST  FISH:  I.  COMPARATIVE 
STUDIES  OF  LIVER  MICROSOMAL  MON- 
OOXYGENASES, 

Istituto  Superiore  di  Sanita,  Rome  (Italy).  Lab.  di 
Tossicologia  Comparata  ed  Ecotossicologia. 
For  primary  bibliographic  entry  see  Field  5C. 

W87-08852 

INFLUENCE  OF  CADMIUM  EXPOSURE  ON 
SELECTED  HEMATOLOGICAL  PARAM- 
ETERS IN  FRESHWATER  TELEOST,  NOTE- 
MIGONUS  CRYSOLEUCAS, 

Northeast    Louisiana   Univ.,   Monroe.    School   of 

Pharmacy. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-08857 

COMPARATIVE  METABOLISM  OF  FENI- 
TROTHION  IN  AQUATIC  ORGANISMS:  I.  ME- 
TABOLISM IN  THE  EURYHALINE  FISH, 
ORYZIAS  LATIPES  AND  MUGIL  CEPHALUS, 

Sumitomo     Chemical     Co.,     Ltd.,     Takarazuka 

(Japan).  Takarazuka  Research  Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08859 

COMPARATIVE     METABOLISM     OF    FENI- 

TROTHION    IN    AQUATIC   ORGANISMS:   II. 

METABOLISM      IN      THE      FRESHWATER 

SNAILS,      CIPANGOPALUDINA      JAPONICA 

AND  PHYSA  ACUTA, 

Sumitomo     Chemical     Co.,     Ltd.,     Takarazuka 

(Japan).  Takarazuka  Research  Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08860 

COMPARATIVE     METABOLISM     OF     FENI- 

TROTHION   IN   AQUATIC  ORGANISMS:  HI. 

METABOLISM      IN      THE     CRUSTACEANS, 

DAPHNIA  PULEX  AND  PALAEMON  PAUCI- 

DENS, 

Sumitomo     Chemical     Co.,      Ltd.,     Takarazuka 

(Japan).  Takarazuka  Research  Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08861 


STATISTICAL  ASSESSMENT  OF  A  SAMPL1 
PATTERN  FOR  EVALUATION  OF  CHAM 
IN  MERCURY  AND  ZINC  CONCENTRATIC 
IN  PATELLA  COERULEA, 

Institut  National  de  la  Sante  et  de  la  Rechei 
Medicale,  Nice  (France). 
D.  Puel,  N.  Zsurger,  and  J.  P.  Breittmayer. 
Bulletin    of    Environmental    Contamination 
Toxicology  BECTA6,  Vol.  38,  No.  4,  p  700- 
April  1987.  5  tab,  25  ref. 

Descriptors:  'Limnology,  'Statistical  anal 
'Mercury,  'Zinc,  'Bioaccumulation,  'Tissue  i 
ysis,  'Patella,  'Sampling,  'Marine  environn 
'Path  of  pollutants,  Heavy  metals,  Accumula 
Mollusks,  Water  pollution,  Coasts,  Environn 
Shellfish,  Chemical  analysis,  Water  analysis,  / 
ysis  of  variance,  Biological  magnification,  Pc 
ant  identification. 

Sampling  patterns  were  evaluated  statisticall] 
levels  in  limpets  (Patella  coerulea)  of  two  mi 
mercury,  which  is  toxic  and  plays  no  part  in 
natural  metabolic  process,  and  zinc,  which  l 
quired  in  low  concentrations  by  certain  en- 
systems.  Mercury  was  measured  by  cold  v 
atomic  absorption,  and  zinc  by  anodic  redis 
tion.  Six  sets  of  means  and  ranges  for  the 
parameters  studied  (wet  weight,  mercury  cor 
and  zinc  content)  are  reported,  and  and  an  ani 
of  variance  was  conducted.  A  minimum  of  i 
20  individuals  were  required  to  calculate  n 
with  a  5%  confidence  interval.  Correct  evalu 
of  mercury  contamination  in  the  limpet  was  f 
to  depend  on  the  total  amount  taken  up  and  n 
its  concentration,  which  is  the  usual  paramet 
is  concluded  that:  (1)  strict  grid-mapping  of  th 
is  essential;  (2)  prior  consideration  must  be  giv 
grading  the  organism  by  size  to  ensure  signil 
results;  and  (3)  account  must  be  taken  of  m< 
weight,  since  its  changes  may  appreciably 
ence  the  fluctuation  of  some  metal  values.  (L 
PTT) 
W87-08884 


METAL-BINDING  PROTEIN  IN  THE  PA( 
OYSTER,  CRASSOSTREA  GIGAS:  AS! 
MENT  OF  THE  PROTEIN  AS  A  BIOCH 
CAL  ENVIRONMENTAL  INDICATOR, 

C.  B.  Research  International  Corp.,  Sidney  (I 
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jlumbia) 

E  Imbcr.  J.  A.  J  Thompson,  and  S.  Ward, 
illelin    of    Environmental    Contamination    and 
uicologv  BECTA6,  Vol.  38,  No.  4,  p  707-714, 
pnl  1<>S7.  2  fig,  2  tab,  14  ref.  IRAP  Grant  D28I7. 

sscriptors:  'Chelation,  'Proteins,  'Oysters, 
lioindicators,  'Pollutant  identification,  'Monitor- 
{,  'Heavy  metals,  'Bioaccumulation,  Indicators, 
>pper.  Zinc.  Cadmium,  Mollusks,  Water  pollu- 
m  effects.  Limnology,  Vancouver  Island,  British 
>lumbia.  Accumulation,  Tissue  analysis,  Chroma- 
jraphy.  Polarographic  analysis.  Statistical  analy- 
,  Analysis  of  variance.  Monitoring. 

simple,  cost-effective  method  was  devised  for 
antifying  metal-binding  proteins  (MBP)  in  the 
cific  oyster  (Crassostrea  gigas)  for  possible  use 
a  bioindicator  Oysters  were  collected  from  four 
rations  on  Vancouver  Island,  BC.  Thiolic  pro- 
ns  were  determined  using  modified  differential 
lse  polarography.  The  concentrations  of  MBP 
d  Cu.  Cd,  and  Zn  from  digestive  gland  tissue  of 
sters  are  presented.  Protein  ranged  from  7.18  g/ 
dry  weight  at  the  Crofton  outfall  site  near  a 
ift  pulp  mill  to  5.02  gAg  at  Yellow  Point,  one  of 
o  reference  sites.  Statistical  analysis  using 
<IOVA  and  the  SNK  test  for  differences  of 
wis  indicated  significant  differences  were  estab- 
led  at  the  p  =  0.01  level  between  the  experi- 
■ntal  and  reference  sites.  Copper  and  cadmium 
pew  to  be  associated  with  a  polarographically 
ive  protein  fraction  at  about  20,000  Da.  The 
jor  metal-binding  component  is  probably  a 
pper  protein,  with  a  structure  possibly  similar  to 
limenc  metallothionein.  The  major  result  of  this 
dy  is  the  relationship  found  to  exist  between  the 
BP  or  cytosolic  metal  concentrations  and  sites  of 
llection.  It  is  concluded  that,  while  environmen- 
factors  such  as  salinity  and  bed-substrate  could 
invoked  to  explain  these  statistically  significant 
ferences,  the  data  can  more  readily  be  interpret- 
to  reflect  differences  in  environmental  exposure 
copper.  (Doria-PTT) 
0-08885 


(RRELATION  BETWEEN  HEAVY  METAL 
^TE  TOXICITY  VALUES  IN  DAPHNIA 
VGNA  AND  FISH, 

lustnal  Toxicology  Research  Centre,  Lucknow 

dia). 

S.  Khangarot,  and  P.  K.  Ray. 

Uetin    of    Environmental    Contamination    and 

xicology  BECTA6,  Vol.  38,  No.  4,  p  722-726, 

ril  1987.  1  fig,  3  tab,  15  ref. 

scriptors:  'Bioindicators,  'Heavy  metals,  *Tox- 
y,  'Daphnia,  'Bioassay,  'Water  pollution  ef- 
ts, 'Trout,  Crustaceans,  Assay,  Fish,  Cadmium, 
»d.  Copper,  Silver,  Nickel,  Tin,  Chromium, 
ic.  Regression  analysis,  Physicochemical  prop- 
ies.  Hard  water. 

e  acute  toxicity  of  various  heavy  metals  to 
phnia  magna  was  determined  for  48  h  exposure 
I  compared  to  existing  LC50  values  for  rainbow 
ut.  The  order  of  toxicity  of  tested  ions  to  Daph- 

was:  Hg,  Ag,  Cu,  Zn,  Cr  =  Cd  =  Pb.  The 
ler  of  toxicity  of  ions  to  rainbow  trout  was:  Ag 
Hg,  Cu,  Zn,  Cd,  Pb,  Cr,  Ni.  A  strong  correla- 
n  between  Daphnia  and  rainbow  trout  acute 
Jcity  values  was  evident  for  eight  ions.  Regres- 
n  analysis  suggests  a  good  correlation;  r  squared 
0.814  for  straight  line  equation.  It  is  theoretical- 
possible  to  calculate  acute  toxicity  values  for 
ibow  trout  using  the  regression  equation.  It  is 
lcluded  that  the  acute  toxic  responses  of  Daph- 

are  strongly  correlated  to  the  LC50  of  fish,  so 
J  the  screening  of  metal  compounds  might  well 
done  using  D.  magna.  The  correlation  obtained 
this  study  might  have  been  still  more  positive  if 
«er  of  comparable  hardness  had  been  used  for 

two  studies.  (Doria-PTT) 
17-08887 


•MPLETE  HF  DIGESTION  METHOD  FOR 
EMENT  AND  TRACE  ELEMENT  DETERMI- 
TION  IN  SOILS,  SEDIMENTS,  SLUDGES 
HO  OTHER  SIMILAR  SAMPLES  USING  A 
OSED  SYSTEM  (HF-TOTALAUFSCHLUSS 
I   GESCHLOSSENEN    SYSTEM    FUR    ELE- 


MENT- UND  SPURENELEMENTBESTIM- 
MUNGEN  IN  BODEN,  KLARSCHLAMM,  SE- 
DEMENTEN  V.  A.  PROBEN), 

Gesellschaft  fuer  Strahlen-  und  L'mweltforschung 

m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.). 

Inst,  fuer  Oekologische  Chemie. 

P.  Schramel,  G.  Lill,  and  R.  Seif. 

Fresenius'    Zeitschrift    fuer    Analytische    Chemie 

ZACFAU,  Vol.   326,  No.  2,  p   135-138,  January 

1987.  12  tab,  3  ref. 

Descriptors:  'Digestion,  'Trace  elements,  'Chemi- 
cal analysis,  'Soil  analysis,  'Sludge,  'Sediments, 
•Analytical  methods,  'Hydrofluoric  acid,  'Heavy 
metals,  Silicates,  Contamination,  Aluminum,  Cad- 
mium, Chromium,  Copper,  Manganese,  Pollutant 
identification,  Lead,  Nickel,  Zinc,  Iron. 

A  modified  system  is  described  for  a  complete  HF- 
ashing  technique  for  silicate  matrices  such  as  soils, 
sediments,  and  sludges,  based  on  a  pressure  ashing 
device  described  elsewhere.  Using  graphite-forti- 
fied PTFE  sample  containers,  it  is  possible  to  apply 
a  mixture  of  HN03/HF  for  ashing  in  the  closed 
pressure  ashing  apparatus.  The  technique  was 
tested  with  several  standard  reference  materials. 
The  new  system  has  the  advantage  of  a  consider- 
able saving  of  time  and  freedom  of  contamination, 
and  element  losses  compared  to  open  techniques. 
(Author's  abstract) 
W87-08894 


RESEARCH  IN  ENVIRONMENTAL  POLLU- 
TION: II.  DETERMINATION  OF  POLYCHLO- 
RINATED  NITROBENZENES  (PCNB'S)  IN 
MAIN  RIVER  FISH, 

Hessische      landwirtschaftliche      Versuchsanstalt, 

Darmstadt  (Germany,  F.  R.). 

H.  Steinwandter. 

Fresenius'    Zeitschrift    fuer    Analytische    Chemie 

ZACFAU,  Vol.  326,  No.  2,  p   139-141,  January 

1987.  2  fig,  1  tab,  5  ref. 

Descriptors:  'Analytical  methods,  'Limnology, 
'Pollutant  identification,  'Rhine  River,  'Fish, 
'Tissue  analysis,  'Chlorinated  hydrocarbons, 
•Electron  capture  gas  chromatography,  *Mass 
spectrometry,  Sample  preparation,  Reagents, 
Chromatography,  Gas  chromatography. 

Twelve  polychlorinated  nitrobenzene  compounds 
were  identified  in  fish  from  the  Main  River,  Ger- 
many, using  gas  chromatography  (ECD),  mass 
spectroscopy,  and  mass  fragmentography.  The 
ECD  chromatogram  of  fish  extract  was  very  com- 
plex, making  identification  difficult.  Therefore,  all 
non-polar  compounds  including  PCBs  were  sepa- 
rated on  a  2  g  florisil  column  in  the  first  15  ml 
fractions  with  hexane.  The  remaining  polar  com- 
pounds were  then  eluted  in  the  following  10  ml 
fraction  with  toluene.  This  fraction  also  produced 
a  very  complex  chromatogram,  indicating  many 
accumulated  polar  compounds  in  Main  fish.  Cer- 
tain peaks  were  identified  as  PCNBs,  6-chloro-2- 
nitrotoluene,  and  4-chloro-2-nitrotoluene.  (Au- 
thor's abstract) 
W87-08895 


ANALYSIS   OF   PENTACHLOROPHENOL   IN 

WATER  AND  URINE  BY  ENRICHMENT  WITH 

LIPIDEX(R)  5000, 

Karolinska  Inst.,  Stockholm  (Sweden).   Dept.   of 

Physiological  Chemistry. 

K.  Noren,  and  J.  Sjovall. 

Journal  of  Chromatography  JOCRAM,  Vol.  414, 

No.  1,  p  55-63,  February  1987.  2  fig,  6  tab,  24  ref. 

Swedish   Medical  Research  Council  Grant  03X- 

219. 

Descriptors:  'Analytical  methods,  'Pentachloro- 
phenol,  'Water  analysis,  'Chemical  analysis, 
'Urine,  'Gels,  'Sample  preparation,  Pollutant 
identification,  Pesticides,  Phenolic  pesticides,  Hal- 
ogenated  pesticides,  Hydrocarbons,  Chlorinated 
hydrocarbons,  DDT,  Electron  capture  gas  chro- 
matography, Contamination,  Chromatography, 
Gas  chromatography.  Solvents,  Reagents,  Mass 
spectrometry. 

A  method  is  described  for  using  the  lipophilic  gel 
Lipidex    (R)    5000   for   sorption   of  pentachloro- 


phenol  (PCP)  from  water  and  urine.  The  proce- 
dure for  water  gives  a  simultaneous  clean-up  from 
lipophilic  contaminants  and  also  permits  the  deter- 
mination of  less  polar  compounds  such  as  p,p'- 
DDT  and  TCDD  collected  in  a  separate  fraction. 
The  extracted  PCP  is  derivatized  to  PCP  acetate, 
which  is  determined  by  electron  capture  gas  chro- 
matography. Average  recoveries  were:  PCP  96%, 
DDT  95%,  and  TCDD  92%.  A  similar  method  for 
enrichment  of  PCP  was  applied  to  urine,  with 
average  recoveries  of  92%  for  PCP  (non-hydro- 
lyzed  urine)  and  96%  (hydrolyzed  urine).  The 
analyses  indicate  that  PCP  in  urine  from  non- 
occupational^ exposed  persons  is  originally  conju- 
gated and  to  some  extent  liberated  when  stored. 
The  contamination  of  organic  solvents  and  the 
laboratory  environment  with  PCP  is  discussed. 
(Author's  abstract) 
W87-08896 


IMPACT-SENSITIVENESS  OF  SOIL  ORIBA- 
TID  SPECIES  TO  THE  WASTE  WATER  FROM 
A  COAL  DISTILLATION  PLANT, 

Calcutta  Univ.  (India).  Dept.  of  Life  Science. 
T.  Bhattacharya,  and  J.  Bhattacharya. 
Entomon  ENTOD5,  Vol.    10,  No.  4,  p  267-270, 
December  1985.  1  fig,  1  tab,  7  ref. 

Descriptors:  *Bioindicators,  *Water  pollution  ef- 
fects, *Mites,  *Industrial  wastewater,  *Ecological 
effects,  *Soil  environment,  Wastewater,  Environ- 
ment, Indicators,  Ammonia,  Phenols,  Sulfides,  Cy- 
anide, Ecology,  Density,  Population  density. 

The  dominance  status  of  various  oribatid  species  in 
polluted  and  unpolluted  sites  were  compared.  The 
polluted  site  was  a  field  polluted  by  industrial 
wastewater  containing  such  substances  as  ammoni- 
acal  nitrogen,  phenol,  sulfides,  and  cyanide.  Out  of 
55  species,  33  were  found  in  the  polluted  site  and 
49  in  the  unpolluted  site.  Out  of  27  species  present 
in  both  sites,  no  change  in  dominance  status  was 
found  for  21  (5  dominant  and  16  rare).  There  was  a 
noticeable  shift  in  the  dominance  status  for  many 
species,  however.  Scheloribates  fimbriatoides  suf- 
fered a  97.4%  reduction  in  abundance  at  the  pollut- 
ed site,  while  Xylobates  indicus  and  Galumna  fla- 
bellifera  experienced  2133%  and  427%  increases  in 
abundance,  respectively.  It  is  concluded  that  these 
three  species  can  be  used  as  bioindicators  of  envi- 
ronmental stress  or  pollution.  (Author's  abstract) 
W87-08898 


SEASONAL  DISTRIBUTION  OF  LEGIONEL- 
LAE  ISOLATED  FROM  VARIOUS  TYPES  OF 
WATER  IN  ISRAEL, 

Hebrew  Univ.-Hadassah  Medical  School,  Jerusa- 
lem (Israel).  Dept.  of  Clinical  Microbiology. 
H.  Bercovier,  B.  Fattal,  and  H.  Shuval. 
Israel  Journal  of  Medical  Sciences  IJMDAI,  Vol. 
22,  No.  9,  p  644-646,  September  1986.  1  tab,  12  ref. 

Descriptors:  'Seasonal  variation,  'Legionella, 
'Water  analysis,  'Israel,  'Limnology,  'Surface 
water,  *Potable  water,  *Fish  ponds,  *Oxidation 
ponds,  Ponds,  Microbiological  studies,  Bacteria, 
Pathogenic  bacteria,  Diseases,  Human  diseases, 
Sampling,  Monitoring,  Irrigation  water,  Public 
health,  Epidemiology,  Surveys,  Culturing  tech- 
niques. 

The  presence  of  legionellae  was  investigated  over 
2  years  in  various  types  of  water  in  Israel.  Potable 
water,  fish  ponds,  oxidation  ponds,  and  surface 
water  were  sampled  monthly.  Legionellae  were 
not  isolated  during  the  cold  months  (November  to 
April),  but  were  continually  isolated  during  the 
rest  of  the  year.  Of  56  water  sources,  19  were 
found  culture-positive  for  Legionella  pneumophila 
serogroups  1,  2,  3,  4,  and  6,  L.  bozemanii,  L. 
israelensis,  and  some  nonspeciated  Legionella. 
Since  irrigation  water  in  Israel  originates  from  the 
various  types  of  water  found  to  be  culture-positive 
for  Legionella,  the  public  health  significance  of 
this  finding  were  correlated  with  a  previous  seroe- 
pidemiological  survey  of  irrigation  workers.  (Au- 
thor's abstract) 
W87-08903 
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'SPRAY-COLUMN'  LABORATORY  APPARA- 
TUS FOR  ORGANIC  MATTER  EXTRACTION 
FROM  SLUDGES, 

Stazione  Sperimentale  per  l'lndustria  delle  Pelli  e 

delle  Materie  Concianti,  Naples  (Italy). 

G.  Grasso,  and  G.  Bufalo. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  22,  No.  1,  p  47-57,  January  1987.  2 

fig,  3  ref. 

Descriptors:  'Analytical  methods,  'Measuring  in- 
struments, 'Liquid-liquid  extractors,  'Sludge, 
'Design  standards,  'Spray-columns,  Volatile  or- 
ganic compounds,  Petroleum,  Extraction,  Temper- 
ature. 

The  design  of  a  laboratory  apparatus  for  applica- 
tion to  continuous  liquid-liquid  extraction  of  organ- 
ic matter  from  sludges  is  discussed.  It  is  based  on 
the  'spray-tower'  industrial  plant  principle,  and  it  is 
suitable  also  for  high  volatile  solvents  as  light 
petroleum.  In  this  way  it  was  possible  to  overcome 
typical  disadvantages  showed  by  traditional  ex- 
tracting devices  and  methodologies,  such  as  incom- 
plete recovery,  thermal  degradation,  foam  forming 
and  tedious  manipulations.  (Author's  abstract) 
W87-08913 


EFFECT  OF  STORAGE  ON  THE  DISTRIBU- 
TION OF  TRACE  ELEMENTS  (LEAD,  CADMI- 
UM, COPPER,  ZINC  AND  MERCURY)  IN  NAT- 
URAL WATER, 

An-Najah   N.   Univ.,   Nablus  (Israel).   Chemistry 

Dept. 

R.  Salim. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  22,  No.  1,  p  59-69,  January  1987.  5 

fig,  9  ref. 

Descriptors:  'Sample  preservation,  'Analytical 
methods,  'Heavy  metals,  'Trace  elements,  'Natu- 
ral waters,  Containers,  Ions,  Metals,  Lead,  Cadmi- 
um, Copper,  Zinc,  Mercury. 

The  effect  of  storage  on  the  distribution  of  trace 
elements  (lead,  cadmium,  copper,  mercury,  and 
Zinc)  has  been  studied.  Relations  between  the  per- 
centage of  metal  ion  present  as  adsorbed  on  con- 
tainer surface,  as  adsorbed  on  the  suspended  parti- 
cles, and  as  free  ions  in  solution  and  time  of  storage 
in  glass  bottles  have  been  constructed  for  the  five 
metals.  A  method  for  determining  the  distribution 
of  trace  elements  between  solution  and  the  sus- 
pended particles  in  the  undisturbed  natural  water 
in  its  source  has  been  developed  using  experimen- 
tal values  of  the  distribution  of  these  elements  in  a 
collected  sample  analyzed  in  the  laboratory.  (Au- 
thor's abstract) 
W87-08914 


AMMONIUM  BICARBONATE-DTPA  AND 
DTPA  EXTRACTIONS  OF  SLUDGE-AMEND- 
ED SOILS, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

Agronomy. 

K.  A.  Barbarick,  and  S.  M.  Workman. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

16,  No.  2,  p  125-130,  April-June  1987.  1  fig,  7  tab, 

22  ref. 

Descriptors:  'Path  of  pollutants,  'Bioaccumula- 
tion,  'Analytical  methods,  'DTPA,  'Ammonium 
bicarbonate,  'Extraction,  Field  tests,  Soil  proper- 
ties, Heavy  metals,  Nutrients. 

The  objective  of  this  study  was  to  compare  the 
standard  DTPA  soil  test  method  with  the  ammoni- 
um bicarbonate  (AB-DTPA)  procedure  and  to 
correlate  extractable  levels  with  elemental  concen- 
tration in  leaf  of  Swiss  chard  grown  in  the  green- 
house and  in  the  grain  and  straw  of  hard  red 
winter  wheat  grown  in  the  field.  For  the  green- 
house study,  sewage  sludges  containing  low  metal 
content  were  added  to  Nunn  clay  loam  and  Red- 
feather  loamy  sand  at  rates  ranging  from  0  to  120 
Mg  dry  sludge/ha  in  15  Mg/ha  increments.  Coeffi- 
cients of  correlation  for  the  greenhouse  study  be- 
tween AB-DTPA  and  plant  concentrations  of  Cd, 
Cu,  Ni,  and  Zn  in  Swiss  chard  were  >  0.90  for  the 
calcareous  soil  (Nunn)  and  >  0.93  (except  for  Cu) 
for  the  acidic  soil  (Redfeather).  Even  though 
DTPA  extracted  less  Cd,  Cu,  Ni,  Pb,  and  Zn  than 
AB-DTPA,  the  r  values  between  these  two  extrac- 
tants  were  >  0.98  for  each  metal.  For  the  field 
studies  involving  addition  of  a  low  metal  sludge 
from  Littleton/Englewood,  CO,  to  four  sets  of 
plots  from  1982  to  1985,  only  the  DTPA  levels  of 
Zn  correlated  significantly  with  the  associated 
grain  concentration.  In  contrast,  AB-DTPA  pro- 
vided significant  correlations  between  soil  levels 
and  concentrations  of  Cd  and  P  in  straw  and  the 
Ni  in  the  grain.  The  field  studies  indicate  that 
when  a  low  metal  sludge  is  applied  at  rates  consist- 
ent with  N  needs  of  the  crop,  levels  of  AB-DTPA 
extractable  Zn  and  possibly  Pb  should  indicate  the 
potential  for  Zn  and  Pb  uptake  into  wheat.  Be- 
cause the  concentrations  of  Cd,  Cu,  and  Ni  in  the 
sludge  applied  did  not  result  in  plant  uptake  at 
levels  that  were  significantly  different  from  those 
in  the  untreated  control,  nonsignificant  correla- 
tions were  found.  Also,  AB-DTPA  extraction  of 
soils  showed  that  adequate  P  was  present  so  that 
no  response  to  the  P  added  with  the  sludge  was 
expected.  For  the  field  study,  the  r  values  between 
AB-DTPA  and  DTPA  were  >  0.95  for  each 
metal.  The  results  indicate  that  AB-DTPA  is  as 
valid  as,  if  not  superior  to,  DTPA  for  metal  extrac- 
tion and  offers  the  additional  advantage  in  allow- 
ing nutrient  analysis  if  one  wants  to  assess  both 
plant  nutrients  and  trace  metals.  (Author's  ab- 
stract) 
W87-08923 


ENVIRONMENTAL  SPECIMEN  BANK  SPE- 
CIFIC REFERENCE  MATERIALS  -  MAIN 
AIMS  AND  PREPARATION, 

Nuclear  Research  Center  (KFA)  Julich  GmbH 
(Germany,  F.R.).  Inst,  of  Applied  Physical  Chem- 
istry. 

M.  Stoeppler,  F.  Backhaus,  J.  D.  Schladot,  and  N. 
Commerscheidt. 

Fresnius'  Zeitschrift  fuer  Analytische  Chemie 
ZACFAU,  Vol.  326,  No.  7,  p  707-711,  April  1987. 
1  fig,  3  tab,  26  ref. 

Descriptors:  'Reference  standards,  'Environmen- 
tal specimen  bank,  Sample  preparation,  Germany, 
Analytical  methods,  Standards. 

Following  an  introduction  into  the  principle  of  an 
environmental  specimen  bank  the  philosophy  of 
production  and  application  of  lyophilized  and  fresh 
reference  materials  on  the  basis  of  surplus  materials 
of  the  environmental  specimen  bank  (ESB)  in  the 
Federal  Republic  of  Germany  or  very  similar  ma- 
terials is  discussed.  Subsequently  a  description  is 
given  on  the  preparation  and  characterization  of 
these  materials  and  some  examples  of  their  proper- 
ties and  commencing  application  within  current 
analytical  characterization  studies  of  materials 
stored  in  the  ESB.  (Author's  abstract) 
W87-08918 


CHEMISTRY  OF  TENSION  LYSIMETER 
WATER  AND  LATERAL  FLOW  IN  SPRUCE 
AND  HARDWOOD  STANDS, 

Tennessee  Valley  Authority,  Muscle  Shoals,  AL. 

Air  Quality  Branch. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08926 


THYMIDINE  INCORPORATION  AND  MI- 
CROBIAL RESPIRATION  IN  THE  SURFACE 
SEDIMENT  OF  A  HYPEREUTROPHIC  LAKE, 

Uppsala  Univ.  (Sweden).  Inst,  of  Limnology. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-08936 


OCCURRENCE,  SIGNIFICANCE,  AND  DETEC- 
TION OF  KLEBSIELLA  IN  WATER  SYSTEMS, 

Environmental     Protection    Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

E.  E.  Geldreich,  and  E.  W.  Rice. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.  5,  p  74-80,  May  1987.  4 

tab,  76  ref. 

Descriptors:  'Klebsiella,  'Pollutant  identification, 
'Water  supply,  'Public  health,  'Analytical  meth- 
ods, Bacteria,  Detection,  Filtration. 


Widespread  occurrences  of  Klebsiella  in  water  d 
tribution  networks  have  resulted  in  much  disci 
sion  about  this  organism's  effect  on  public  heal 
and  about  action  that  should  be  taken  when  Kit 
siella  is  detected  in  public  water  supplies  Resu 
obtained  during  development  and  testing  of 
improved  medium  for  detecting  Klebsiella  show 
that  the  medium  (M-Kleb)  has  excellent  differen 
ating  characteristics  and  an  average  recovery  n 
of  94  percent  for  Klebsiella.  This  medium  can  al 
be  used  as  a  supplement  streak  plate  to  demc 
strate  the  presence  of  Klebsiella  during  membra 
filter  coliform  verification  or  during  the  multip 
tube  confirmation  process.  (Author's  abstract) 
W87-08958 


CONCENTRATIONS  OF  MERCURY  IN  NE> 
SHORE  SURFACE  WATERS  OF  THE  BAY  < 
BISCAY  AND  IN  THE  GIRONDE  ESTUAB 

Institut  Francais  de  Recherche  pour  1'Exploitati 

de  la  Mer,  Nantes  (France). 

D.  Cossa,  and  J.  Noel. 

Marine  Chemistry  MRCHBD,  Vol.  20,  No.  4 

389-396,  March  1987.  2  fig,  2  tab,  19  ref. 

Descriptors:  'Pollutant  identification,  'Mercu 
'Surface  water,  'Bay  of  Biscay,  'Gironde  Estua 
Turbidity,  Salinity,  Distribution. 

Total  and  reactive  mercury  concentrations  hi 
been  measured  on  samples  of  surface  water  tal 
along  the  shores  of  the  Bay  of  Biscay  and  in 
Gironde  Estuary.  In  the  low  turbid  areas  of 
Bay  of  Biscay  the  average  concentration  of  tc 
mercury  of  unfiltered  samples  is  3.5  +  or  -  0.7 
=  15)  and  the  reactive  mercury  2.1  -f  or  -0.7  (n 
12)  pmol/L;  the  high  levels,  up  to  27.6  (t( 
mercury)  and  4.6  (reactive  mercury)  pmol/L 
from  the  most  turbid  samples  taken  from  the  M 
ennes-Oleron  basin.  In  the  Gironde  Estuary, 
distribution  of  total  dissolved  mercury  rises  t 
peak  of  concentration  (38  pmol/L)  within  the  h 
turbidity  zone  where  the  salinity  is  lower  t! 
10%.  The  possible  origin  of  this  pattern  of  distri 
tion  is  discussed.  (Author's  abstract) 
W87-08961 


ACCURACY  OF  SELECJTVE  EXTRACT! 
PROCEDURES  FOR  METAL  SPECIATION 
MODEL  AQUATIC  SEDIMENTS, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Chei 

try. 

C.  Kheboian,  and  C.  F.  Bauer. 

Analytical  Chemistry  ANCHAM,  Vol.  59,  No. 

p  1417-1423,  May  1987.  7  fig,  1  tab,  36  ref. 

Descriptors:  'Extraction,  'Analytical  methi 
•Trace  metals,  'Speciation,  'Water  analysis,  *S 
ments,  'Model  studies,  Adsorption,  Phase  asso 
tion,  Heavy  metals. 

The  interpretability  of  a  selective  extraction  pn 
dure  for  metals  in  aquatic  sediments  was  testec 
means  of  synthetic  models.  The  major  sedimen 
geochemical  phases  were  prepared  and  charac 
ized  by  X-ray  diffraction  and  scanning  eleel 
microscopy.  A  specific  trace  metal  was  doped 
each  phase  by  adsorption  or  coprecipitation,  ( 
tent  being  verified  by  atomic  absorption  (AA). 
phases  and  metals  were  calcite  (Pb),  iron  suit 
(Zn),  humic  acid  (Cu),  and  iron  oxyhydroxides 
or  Ni).  Three  different  model  sediments  were 
pared  by  combining  phases  and  diluting  with  s 
or  illite.  Measurements  of  extracts  by  AA 
inductively  coupled  plasma  (ICP)  indicated 
trace  metals  were  not  recovered  in  the  appropi 
fractions.  This  implies  that  'selective  extraci 
procedures  as  currently  practiced  may  not  be  s< 
ble  for  distinguishing  the  phase-association 
metals  in  real  sediments.  (Author's  abstract) 
W87-08985 


DETERMINATION  OF  LOW  LEVELS  OF  C 
IONIC  POLYELECTROLYTES  IN  WATER, 

Petrolite  Corp.,  St.  Louis,  MO. 

D.  P.  Parazak,  C.  W.  Burkhardt,  and  K.  J. 

McCarthy. 

Analytical  Chemistry  ANCHAM,  Vol.  59,  Nc 

p  1444.1445,  May  1987.  3  fig,  17  ref. 
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)escriptors:  'Water  analysis,  'Cations,  'Polyelec- 
tdytes,  'Analytical  methods,  Anions,  Dyes,  Col- 
)ids.  Spectral  analysis.  Sample  preparation. 

juonk  dye  >.umplexation  has  been  used  to  meas- 
re  the  concentrations  of  cationic  polyelectrolytes 
i  water.  The  colloidal  form  of  the  complex  inter- 
nes with  spectrophotometric  measurements  and 
lust  be  removed.  Advantage  is  taken  of  the  natu- 
11  hydrophobic  character  of  the  complex  to  facili- 
ite  its  removal  with  Freon.  (Author's  abstract) 
/87-08986 


VSTEMATIC  APPROACH  TO  ADSORPTION 
N  XAD-2  RESIN  FOR  THE  CONCENTRA- 
lON  AND  ANALYSIS  OF  TRACE  ORGANICS 
s  WATER  BELOW  THE  (MU1C/L  LEVEL, 

inkoeping  Univ.  (Sweden).   Dept.   of  Water  in 
nvironment  and  Society. 
Wigilius,  H.  Boren,  G.  E.  Carlberg,  A. 
nmvall.  and  B.  V.  Lundgren. 
mmal  of  Chromatography  JOCRAM,  Vol.  391, 
o   I,  p  169-182,  March  1987.  5  fig,  2  tab,  29  ref. 

escriptors:  'Adsorption,  'Analytical  methods, 
on  exchange,  'Trace  levels,  'Detection  limits, 
>ganic  compounds,  Performance  evaluation, 
jlvents.  Optimization,  Desorption. 

he  adsorption  on  XAD-2  resin  of  trace  organics 
water  has  been  optimized  and  evaluated  step-by- 
;p  it  concentration  levels  below  1  microgram/L 
id  in  the  presence  of  organic  substances  that  may 
terfere  with  the  adsorption.  Two  solvent  sc- 
iences, methanol-diethyl  ether-water  (sample) 
id  methanol-acetone-water  (sample),  gave  satis- 
ctory  blank  levels  without  reducing  the  adsorp- 
>n  capacity.  Separate  studies  of  the  adsorption, 
sorption  and  evaporation  steps  showed  that  for  a 
eat  number  of  non-polar  compounds  with  differ- 
t  functional  groups  the  recovery  was  mainly 
mted  by  losses  in  the  evaporation  step.  For  polar 
impounds  such  as  certain  alcohols  and  phenols 
e  adsorption  efficiency  was  the  most  critical 
:tor.  Losses  during  the  desorption  step  could  be 
ade  negligible  except  for  naphthalene  and  anthra- 
ne  A  study  of  interaction  effects  between  humic 
bstances  in  the  water  sample  and  the  low-molec- 
ir-weight  compounds  to  be  analyzed  by  gas 
romatography  did  not  give  any  evidence  of  a 
crease  in  recovery  or  increase  in  breakthrough 
r  any  of  the  surface-water  samples.  Comparisons 
th  dichloromethane  extraction  and  stripping  en- 
hment  showed  that  adsorption  on  XAD-2  can 
Ye  blank  levels  and  recoveries  which  are  in  some 
spects  superior.  Furthermore,  the  XAD-2  tech- 
}ue  and  dichloromethane  extraction  were  less 
witive  to  interaction  effects  from  humic  sub- 
inces  and  less  sensitive  to  interaction  effects  from 
mic  substances  and  less  sensitive  than  the  strip- 
ig  technique.  (Author's  abstract) 
87-09011 


VS  CHROMATOGRAPHIC  ANALYSIS  OF 
3LATILE  COMPOUNDS  IN  WATER  AND  BI- 
LOGICAL  SAMPLES  WITH  AN  AUTOMATIC 
JECTOR, 

H.  U.,  Angers  (France).  Lab.  de  Pharmacolo- 

t  primary  bibliographic  entry  see  Field  7B. 
87-09012 


[PLICATIONS  OF  ELEMENTAL  CHARAC- 
RISTICS  OF  HUMIC  SUBSTANCES, 

izona  Univ.,  Tucson.  Dept.  of  Chemistry. 
ir  primary  bibliographic  entry  see  Field  7B. 
87-09084 


[PROVED  MONITORING  TECHNIQUES  TO 
«5?t  GROUNDWATER  QUALITY  NEAR 
I'-RCES  OF  CONTAMINATION, 

ironmental    Monitoring    Systems    Lab.,    Las 
:gas  NV 
E  Schweitzer. 
Safe  Drinking  Water:  The  Impact  of  Chemi- 
ls  on  a  Limited   Resource.    Lewis   Publishers, 
lelsea,  Michigan.  1985.  p  167-175. 

rsci^P,orS:  'Groundwater  pollution,  'Monitor- 
!•     Water   quality    control,    'Water    pollution 


sources,  'Pollutant  identification,  Groundwater 
management,  Drinking  water,  Aerial  photography, 
Groundwater  mining,  Aquifers,  Sampling,  Water 
pollution  control,  Public  health,  Lasers. 

Much  of  the  information  about  groundwater  qual- 
ity has  come  from  monitoring  surveys  of  contami- 
nants entering  drinking  water  systems  that  use 
groundwater  and  surveys  of  contaminants  in  tap 
water  that  is  drawn  from  individual  wells.  A 
second  approach  to  assessing  groundwater  quality 
is  to  examine  all  available  monitoring  data  about  an 
aquifer,  identify  contaminant  sources  of  the  aquifer 
and  hydrogeological  conditions  of  the  area,  and 
then  attempt  to  characterize  the  quality  of  the 
aquifer.  A  third  approach  is  monitoring  near  the 
sources  of  groundwater  comtamination.  The  Re- 
source Conservation  and  Recovery  Act  (RCRA) 
and  the  Superfund  legislation  are  a  major  impetus 
for  increased  groundwater  protection  efforts. 
Aerial  photography  has  been  a  very  valuable  tool 
in  identifying,  characterizing,  and  cataloging  sites. 
Progress  is  being  made  in  adapting  several  surface 
geophysical  techniques  developed  primarily  for  oil 
and  mineral  exploration  to  the  identification  of 
inorganic  contaminant  plumes  in  groundwater. 
Geostatistics  have  found  increasing  receptivity  in 
efforts  to  characterize  the  areal  extent  of  surface 
soil  comtaination  near  point  sources  of  pollution. 
Field  screening  techniques  now  are  bieng  used  for 
detecting  volatile  organic  compounds  and  haloge- 
nated  pesticides  which  are  associated  with  many 
hazardous  waste  sites.  The  use  of  fiber  optics  tech- 
nology in  combination  with  laser  fluorescence 
spectroscopy  as  a  means  for  detecting  groundwat- 
er contaminants  in  the  field  has  attracted  consider- 
able attention  in  recent  months.  Under  the  RCRA 
the  current  approach  of  groundwater  monitoring 
calls  for  detection  monitoring  to  determine  wheth- 
er contaminants  reach  the  groundwater,  and  com- 
pliance monitoring  to  determine  whether  pre- 
scribed levels  of  a  pollutant  are  being  exceeded. 
Monitoring  requirements  at  Superfund  sites  are  less 
well  defined,  given  the  wide  variety  of  situations 
that  are  encountered.  (See  also  W87-09114) 
(Geiger-PTT) 
W87-09126 


NBS  ENVIRONMENTAL  STANDARD  REFER- 
ENCE MATERIALS  FOR  USE  IN  VALIDAT- 
ING WATER  ANALYSIS, 

National  Bureau  of  Standards,  Washington,  DC. 
Office  of  Standard  Reference  Materials. 
R.  Alvarez. 

IN:  Safe  Drinking  Water:  The  Impact  of  Chemi- 
cals on  a  Limited  Resource.  Lewis  Publishers, 
Chelsea,  Michigan.  1985.  p  177-182. 

Descriptors:  'Water  analysis,  'Pollutant  identifica- 
tion, 'Inorganic  compounds,  'Organic  com- 
pounds, 'Standards,  Calibrations,  Gas  chromatog- 
raphy, Trace  elements,  Aromatic  compounds,  Hy- 
drocarbons, Phenols. 

The  National  Bureau  of  Standards  issues  Standard 
Reference  Materials  (SRMs)  certified  for  concen- 
trations of  important  inorganic  and  organic  priori- 
ty pollutants  for  use  in  calibrating  instrumentation 
and  validating  experimental  data  and  methods. 
Three  water  SRMs  are  available  for  inorganic 
contaminants.  They  are:  SRMs  1641b  and  1642b 
certified  for  mercury  at  the  microgram/milliliter 
and  nanogram/milliliter  levels,  respectively,  and 
SRM  1643a  certified  for  17  trace  elements.  Three 
SRMs  have  been  issued  for  organic  pollutants. 
They  are:  SRM  1644,  Generator  Columns  for  Po- 
lynuclear  Aromatic  Hydrocarbons;  SRM  1647  Pri- 
ority Pollutant  Polynuclear  Aromatic  Hydrocar- 
bons (in  Acetonitrile);  and  SRM  1639,  Halocarbons 
(in  Methanol)  for  Water  Analysis.  Other  SRMs 
being  developed  are  an  SRM  for  the  concentra- 
tions of  approximately  ten  phenols  in  methanol  and 
an  SRM  for  use  with  combined  gas  chromatogra- 
phy/mass  spectrometry.  The  latter  development 
will  consist  of  two  solutions:  one  for  the  concen- 
trations of  approximately  ten  priority  pollutants; 
the  other  for  the  concentrations  of  the  same  com- 
pounds which  have  been  labeled  isotopically.  The 
compounds  will  represent  acid  extractable,  base- 
neutral  extractable,  and  volatile  classes.  Copies  of 
SRM  1639  and  SRM  1643a  are  appended  to  the 
paper.  (See  also  W87-091 14)  (Geiger-PTT) 
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CHEMISTRY  OF  NATURAL  WATERS, 

For  primary  bibliographic  entry  see  Field  2K. 
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REGULATORY  IDENTIFICATION  OF  PETRO- 
LEUM HYDROCARBONS  IN  DREDGED  MA- 
TERIAL, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

J.  U.  Clarke,  and  A.  B.  Gibson. 

Proceedings  of  a  Workshop.  Miscellaneous  Paper 

D-87-3,  March  1987.  Final  Report.  83  p,  4  fig,  1 

tab,  8  ref,  3  append. 

Descriptors:  'Pollutant  identification,  'Hydrocar- 
bons, 'Dredging,  Aromatic  hydrocarbons,  Sedi- 
ment analysis,  Chemical  analysis,  Bioaccumulation. 

A  3-day  workshop  on  the  regulatory  evaluation  of 
petroleum  hydrocarbons  in  dredged  material  was 
conducted  13-15  May  1986  at  the  US  Army  Engi- 
neer Waterways  Experiment  Station  (WES), 
Vicksburg,  Mississippi.  The  workshop  format  con- 
sisted of  brief  topic  introductions  by  each  partici- 
pant, followed  by  roundtable  discussions.  The  dis- 
cussions culminated  in  the  recommendation  of  spe- 
cific hydrocarbon  compounds  and  the  develop- 
ment of  a  suggested  tiered  testing  approach  for 
regulatory  evaluation  of  hydrocarbon-contaminat- 
ed dredged  material.  The  compounds  selected 
were  15  priority  pollutant  polycyclic  aromatic  hy- 
drocarbons: acenaphthene,  acenaphthylene,  anthra- 
cene, benz(a)anthracene,  benzo(b)fluoranthene, 
benzo(k)fluoranthene,  benzo(g.h.i)perylene, 

benzo(a)pyrene,  chrysene,  dibenz(a,h)anthracene, 
fluoranthene,  fluorene,  indeno(l,2,3-cd)pyrene, 
phenanthrene,  and  pyrene.  The  tiered  testing  ap- 
proach consisted  of  first-tier  acute  toxicity  tests 
and  sediment  analysis  for  the  key  hydrocarbons, 
followed  by  second-tier  10-day  bioaccumulation 
tests.  Other  classes  of  hydrocarbons  and  biological 
tests  were  recommended  for  further  research,  with 
possible  future  inclusion  in  the  evaluation  scheme. 
(Lantz-PTT) 
W87-09154 


SAMPLING  AND  COMPOSITION  OF  THE 
SURFACE  MICROLAYER, 

Anne   Arundel   Community   Coll.,   Arnold,   MD. 
H.  Gucinski,  and,  D.  W.  Goupil,  and  R.  E.  Baier. 
IN:   Atmospheric   Pollutants   in   Natural   Waters, 
Ann  Arbor  Science  Publishers,  Inc.,  Ann  Arbor, 
MI.  1981.  p  165-180,  9  fig,  20  ref. 

Descriptors:  'Water  sampling,  'Water  surface  pro- 
files, 'Chemical  analysis,  'Sampling  methods,  Film 
sampling,  Lipids,  Proteins,  Fatty  acids,  Biodegra- 
dation. 

Of  the  several  sampling  methods  employed  that 
address  the  specific  question  of  the  nature  of  or- 
ganic matter  at  the  water  surface,  three  techniques 
in  particular  have  been  used  so  extensively  that  the 
bulk  of  the  reported  measurements  can  be  taken  as 
'representative'  findings.  They  are:  (1)  the  screen 
dipping  technique,  in  which  a  metal  screen  sup- 
ported by  a  suitable  frame  is  horizontally  touched 
to  the  water  interface,  and  the  sample  is  then 
drained  into  the  collecting  bottle  by  tilting  the 
frame;  (2)  the  Harvey  'bull  roller',  in  which  a 
buoyant,  ceramic  cylinder  is  'rolled'  along  the 
water  surface,  collecting  surfactants  by  the  high 
hydrophilicity  of  the  clean  ceramic  surface,  and 
the  accumulated  sample  is  wiped  onto  or  into  the 
sample  bottle;  and  (3)  a  process  in  which  a  highly 
polished  metal  surface  is  dipped  vertically  through 
the  interphase,  thereby  transferring  surfactant  or- 
ganics from  the  microlayer  and  'anchoring'  the 
hydrophilic  moieties  to  the  high-surface-energy 
metal  surface  during  the  retrieval  of  the  metal 
sheet  or  prism.  The  results  of  this  study  suggest  a 
number  of  additional  experiments  that  will  have  a 
bearing  on  obtaining  quantitative  relationships  con- 
cerning the  film  sampling  of  surfactant  mixture 
likely  to  be  found  at  sea.  First  a  series  of  mono- 
layers of  a  single  surfactant,  lipid  or  protein,  would 
be  formed  for  a  range  of  increasing  sea-salt  con- 
centrations,  simulating  the  changes  found   in  an 
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estuary  as  one  proceeds  from  the  headwaters  to  the 
open  ocean.  Sampling  the  films  at  different  surface 
pressures  will  provide  important  information  about 
the  effect  of  salt  on  the  transference  and  adhesion 
of  proteins  and  lipids  to  the  metal  prism  surface. 
Another  experiment  might  be  to  take  sea  water, 
where  prism  dips  confirm  the  dominant  protein 
fraction  along  with  the  absence  of  lipids  or  lipid- 
like  materials,  and  conduct  prism  dips  after  known 
quantities  of  fatty  alcohols  of  lipids  have  been 
added.  Finally,  some  extensive  studies  of  natural 
films  also  might  be  conducted,  particularly  with 
regard  to  the  possibly  changing  film  composition 
with  surfactant  film  age  and  under  naturally  vary- 
ing surface  pressure  regimes.  Biological  conversion 
of  organic  materials  must  also  be  considered  as  an 
integral  part  of  the  dynamics  of  microlayer  proc- 
esses. (Lantz-PTT) 
W87-09173 


THEORY  OF  FLUORESCENT  IRRADIANCE 
FIELDS  IN  LAKES  AND  SEAS, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

R.  W.  Preisendorfer. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia,  22161,  as  PB87 
196465,  A12  in  paper  copy,  A01  in  microfiche. 
NOAA  Technical  Memorandum  ERL  PMEL-70, 
March  1987.  249  p,  9  fig,  18  ref. 

Descriptors:  'Analytical  methods,  'Irradiance, 
*Lakes,  *Seawater,  'Fluorescence,  Chlorophyll, 
Organic  matter,  Optical  properties. 

It  is  shown  how  to  determine  the  irradiance  field  in 
lakes  and  seas  that  have  fluorescing  stratified 
layers  of  chlorophyll  and  other  organic  material. 
This  is  the  direct  solution  of  the  irradiance  field 
which  starts  from  the  depth-distribution  of  optical 
properties,  in  particular  the  spectral  absorption  and 
scattering  functions  of  the  material.  Conversely,  it 
is  shown  how  to  determine  these  optical  proper- 
ties, from  irradiance  probe  measurements  in  situ, 
by  inverting  the  direct  solutions  for  the  irradiance 
field.  The  present  work  forms  the  basis  for  applica- 
tions of  radiative  transfer  theory  to  remote  sensing 
of  seas  and  lakes  and  specifically  for  optically- 
based  chlorophyll  assays  within  such  media.  In 
particular,  it  is  shown  how  to  determine  the  intrin- 
sic (or  specific)  optical  properties  of  a  natural 
hydrosol  from  irradiance  measurements  in  the  hy- 
drosol.  (Author's  abstract) 
W87-09193 


CONCENTRATION  OF  GIARDIA  CYSTS 
FROM  WATER  BY  A  CENTRIFUGAL  CREAM 
SEPARATOR, 

State  Univ.   of  New  York,   Cobleskill.   Dept.   of 

Biological  and  Physical  Sciences. 

E.  P.  Merrill. 

Journal  of  Food  Protection  JFPRDR,  Vol.  49,  No. 

1 1,  p  891-892,  November  1986.  1  tab,  8  ref. 

Descriptors:  'Giardia,  'Sample  preparation, 
•Water  analysis,  'Wastewater  analysis,  'Centrifu- 
gation,  'Membrane  filters,  'Public  health,  'Pollut- 
ant identification,  Filters,  Filtration,  Diseases, 
Human  diseases,  Sampling,  Protozoa,  Parasites, 
Microbiological  studies. 

A  study  was  undertaken  to  determine  whether  a 
centrifugal  cream  separator  could  remove  Giardia 
cysts  from  water  and  could  simplify  and  improve 
sampling  and  analysis  techniques  for  detecting 
Giardia.  Recovery  of  cysts  varied  from  30  to  61%, 
or  0.82  to  1.8  cysts  recovered  of  2.9  cysts/ml 
inoculated  into  the  water  sample.  Data  suggest  that 
centrifugal  cream  separators  are  useful  in  concen- 
trating Giardia  cysts  in  water  samples.  Centrifugal 
clarifiers,  designed  to  remove  sediment  from  milk, 
also  merit  consideration.  Recovery  of  cysts  seemed 
to  be  inversely  related  to  the  amount  of  ferric  iron 
in  the  water;  further  study  is  needed  to  remove  this 
interference.  (Doria-PTT) 
W87-O9209 


DKTKRMINATION  OF  TOXIC  ORGANO- 
PHOSPMORUS  COMPOUNDS  BY  SPECIFIC 
AND  NONSPECIFIC  DETECTORS, 


Army  Medical   Research  Inst,  of  Chemical  De- 
fense, Aberdeen  Proving  Ground,  MD. 
M.  L.  Shih,  and  R.  I.  Ellin. 

Analytical  Letters  ANALBP,  Vol.  19,  No.  23/24, 
p  2197-2205,  December  1986.  6  tab,  7  ref. 

Descriptors:  'Analytical  methods,  'Measuring  in- 
struments, 'Toxic  wastes,  'Toxicity,  Pesticides, 
Organophosphorus  pesticides,  Chemical  analysis, 
Gas  chromatography,  Flame  photometry,  Soil 
analysis,  Water  analysis. 

Tabun,  sarin,  soman,  and  VX  represent  prototypes 
of  highly  toxic  organophosphorus  compounds. 
Sample  preparation  procedures  and  gas  chroma- 
tography methodology  are  presented  for  their  de- 
termination in  aqueous  solutions.  Extraction  recov- 
eries from  chloroform  were  quantitative.  Peak  area 
ratios  of  organophosphorus  compounds  (OPs)  to 
internal  standard  versus  concentrations  of  OP  were 
linear  over  the  range  of  10-1000  micrograms/ml 
when  determined  by  the  flame  ionization  detector 
and  10-800  ng/ml  when  determined  by  the  flame 
photometric  detector.  Imprecision  occurring  at 
low  ng  concentrations  of  VX  was  caused  by  its 
adsorption  on  the  analytical  column.  Acceptable 
precision  was  regained  by  the  addition  of  a  weak 
base,  such  as  atropine,  to  the  sample  extract  prior 
to  its  injection  onto  the  gas  chromatograph  (GC). 
(Author's  abstract) 
W87-09220 


FRESHLY  PREPARED  RAT  HEPATOCYTES 
USED  IN  SCREENING  THE  TOXICITY  OF 
BLUE-GREEN  ALGAL  BLOOMS, 

Norwegian  College  of  Veterinary  Medicine,  Oslo. 

Dept.  of  Food  Hygiene. 

K.  Berg,  and  T.  Aune. 

Journal  of  Toxicology  and  Environmental  Health 

JTEHD6,  Vol.  20,  No.  1/2,  p  187-197,  1987.  4  fig, 

2  tab,  10  ref. 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
'Bioindicators,  'Bioassay,  'Algae,  'Cyanophyta, 
'Algal  toxins,  Eutrophication,  Toxins,  Enzymes. 

The  acute  toxicity  of  extracts  of  blue-green  algae 
was  tested  in  freshly  prepared  rat  hepatocytes  in 
suspension.  The  results  were  compared  with  the 
traditional  in  vivo  mouse  bioassay.  Sixty  samples 
of  natural  algal  blooms  from  freshwater  lakes  in 
Norway,  Sweden,  and  Finland  and  14  samples 
cultured  in  the  laboratory  were  tested.  The  mouse 
bioassay  revealed  hepatotoxins  in  a  large  number 
of  the  algae,  while  neurotoxins  were  not  found. 
Acute  hepatotoxicity  in  vitro  was  scored  by  meas- 
urement of  leakage  of  the  enzyme  lactate  dehydro- 
genase (LDH)  from  damaged  cells  and  of  morpho- 
logical changes  of  the  cells.  The  correlation  coeffi- 
cients between  mouse  toxicity  and  LDH,  mouse 
toxicity  and  morphological  cell  damage,  and  be- 
tween LDH  and  morphological  cell  damage  were 
0.812,  0.735,  and  0.882,  respectively.  Consequently, 
the  rat  hepatocyte  toxicity  test  seems  to  be  well 
suited  for  screening  blooms  of  blue-green  algae  for 
the  presence  of  hepatotoxins.  (Authors'  abstract) 
W87-09230 


NEW  METHOD  FOR  DETERMINING  THE 
CONCENTRATIONS  OF  VOLATILE  ORGANIC 
COMPOUNDS  IN  SEDIMENT  INTERSTITIAL 
WATER, 

Environmental  Sciences  Div.  Lawrence  Liver- 
more  National  Lab.,  Livermore,  CA  94550. 
J.  P.  Knezovich,  and  F.  L.  Harrison. 
Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  38,  No.  6,  p  937-940, 
June  1987.  1  fig,  1  tab,  3  ref.  DOE  Contracts  EPA- 
79-D-X0856  and  W-7405-Eng-48. 

Descriptors:  'Analytical  methods,  'Bioaccumula- 
tion,  'Sorption,  'Volatile  organic  compounds, 
•Sediments,  'Interstitial  water,  Population  expo- 
sure, Toxicity,  Extraction,  Tritium,  Chloroben- 
zene. 

The  bioaccumulation  of  sediment-sorbed  organic 
contaminants  is  likely  to  be  mediated  by  the  trans- 
fer of  chemicals  through  interstitial  water.  Unfor- 
tunately, laboratory  studies  of  sediment-sorbed 
chemical  bioavailability  have  either  not  assessed 


chemical  concentrations  in  interstitial  water  i 
have  utilized  methods  that  require  disruption  of  tl 
sediment  layers.  A  simple  method  is  presented  t 
the  removal  of  interstitial  water  samples  with  an 
situ  technique  This  method  can  be  used  to  deu 
mine  relevant  exposure  concentrations  in  laborat 
ry  studies  of  sediment-sorbed  chemical  bioavailal 
lity  and  toxicity.  The  results  of  the  comparati 
interstitial  water  analyses  indicate  that  the  in  si 
extraction  method  greatly  reduced  the  loss  of  t 
volatile  test  compound  when  compared  to  conv« 
tional  methods.  Quantitative  recoveries  of  tritii 
and  chlorobenzene  (CB)  were  achieved  with  the 
situ  method,  whereas  significant  losses  of  CB  w« 
observed  with  the  centrifugation  and  squeezi 
methods.  Control  experiments  conducted  with  l 
tiated  surface  water  confirmed  that  only  interstit 
water  was  withdrawn  by  the  in  situ  method,  as 
surface  water  was  drawn  into  samples  less  than  3 
microliter.  Such  overlying-water-sampling  expt 
ments  must  be  conducted  for  individual  sedimei 
due  to  differences  in  compaction  and  porosity.  1 
interstitial- water-sampling  method  described  c 
be  used  to  determine  the  interstitial  assays,  t 
though  radiochemical  detection  was  used  in  thi 
experiments,  modifications  in  this  basic  technic 
should  permit  sample  quantitation  by  conventio: 
analytical  methods.  (Alexander-PTT) 
W87-09233 


ATTEMPT  TO  MEASURE  THE  FLOW  l 
CHLORINATED  HYDROCARBONS,  SUCH 
PCBS,  FROM  WATER  TO  AIR  EM  THE  FIEI 

Inst,  of  Limnology,  Univ.  of  Lund,   Box  65, 

22100  Lund,  Sweden. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-09246 


QUANTIFICATION  OF  PCB  BY  DECHLOR! 
ATION  TO  BIPHENYL, 

Federal  Office  of  Public  Health,  CH-3001  Be 

Switzerland. 

A.  Kuchen,  O.  Blaser,  and  B.  Marek. 

Fresnius'    Zeitschrift    fuer    Analytische    Chei 

ZACFAU,  Vol.  326,  No.  8,  p  747-750,  April  15 

1  tab,  17  ref. 

Descriptors:  'Polychlorinated  biphenyls,  'Anal 
cal  methods,  'Sample  preparation,  'Chemical 
actions,  Dechlorination,  Chromatography. 

Since  polychlorinated  biphenyls  (PCB)  are  wi 
spread  biologically  active  contaminants  in  the 
vironment,  the  need  of  a  sensitive,  rapid  and  sin 
screening-method  for  control  purposes  is  obvii 
The  dechlorination  of  PCB  to  biphenyl  v 
LiAlH4  and  subsequent  quantification  by  HP 
and  UV  detection  may  fulfil  these  requireme 
Results  achieved  with  this  dechlorination  met 
are  compared  with  those  obtained  by  pact 
column  or  capillary-column  gas  chromatogra 
and  EC  detection.  (Author's  abstract) 
W87-09259 


GAS-CHROMATOGRAPHIC         DETERME 

TION  OF  TOTAL  POLYCHLORINATED  A 

MATES  AND  CHLORO-PARAFFINS  FOLIX 

ING  CATALYTIC  REDUCTION  IN  THE  INJ 

TION  PORT, 

Hoechst  AG,  Postfach  800320,  D-6230  Frank 

80,  Federal  Republic  of  Germany. 

N.  Sistovaris,  and  U.  Donges. 

Fresnius'    Zeitschrift    fuer    Analytische    Che 

ZACFAU,  Vol.  326,  No.  8,  p  751-753,  April  1 

4  fig.  1  tab,  6  ref. 

Descriptors:  'Organochlorine  compounds,  *i 
lytical  methods,  'Sample  preparation,  'Chen 
reactions,  Dehalogenation,  Chromatography. 

The  extract  of  an  unknown  sample  may  conts 
mixture  of  different  patterns  of  chloro-aromate 
chloro-paraffins,  from  which  every  pattern  i 
consists  of  various  isomers  with  a  different  nur 
of  chlorines  at  different  substitution  sites.  A 
chromatograph  Carlo  Erba  4200  was  used, 
insert  was  filled  with  a  2  cm  layer  of  the  cat: 
mixture,  1.0%  palladium  chloride  and  appro) 
mg/g  sodium  hydroxide  on  Chromosorb  P. 
lowing  clean-up,   1   microliter  of  the  sample 
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alved  in  hexane  was  used  for  GC.  A  capillary 
olumn  DB  5,  15  m,  0.45  micron,  was  used.  Hy- 
rogen  served  as  reactor  and  as  carrier  gas.  In  the 
ase  of  chloro-aromates,  the  initial  temperature 
/as  100  C,  after  1  min  it  was  rained  to  260  C  at  a 
-  10  C/min  rate.  For  chloro-paraffins,  the  initial 
rmperature  of  60  C  was  raised  after  I  min  to  220 
!  at  a  +  5  C/min  rate.  An  FID  was  used  for 
uantitative  determination.  The  following  sub- 
ances  were  examined:  polychlorinated  biphenyls 
»CBs)  and  terphenyls  (PCTs),  polychlorinated 
enzyltoluenes,  chloro-paraffins  (C10  to  CI 7), 
IDT  and,  further,  some  polybrominated  com- 
ounds.  For  the  chlorinated  compounds,  limits  of 
[termination  were  in  the  range  of  5  microgram/ 
J  hexane  solution.  The  brominated  compounds 
■ere  not  quantitatively  reduced.  It  may  be  expect- 
i  thai  further  modification  of  the  method  should 
so  lead  to  complete  debromination.  (Alexander- 
TT) 
W-09260 


N-LINE  SULPHATE  MONITORING  BY  RE- 
ERSED  FLOW  INJECTION  ANALYSIS  AND 
LTERNATING  REAGENT  INJECTION, 

ept.  of  Chemistry,  Univ.  of  Pretoria,   Pretoria 

W2,  South  Africa. 

F.  van  S  tad  en. 

resnius'    Zeitschrift    fuer    Analytische    Chemie 

ACFAU,  Vol.  326,  No.  8,  p  754-756,  April  1987. 

fig,  1  tab,  9  ref. 

escriptors:  'Automation,  'Analytical  methods, 
iample  preparation,  'Chemical  reactions,  'Sui- 
tes, Chromatography,  Effluents,  Reagents. 

n  on-line  automated  system  for  the  determination 
sulfate  in  effluent  water  streams  based  on  the 
incept  of  reversed  flow  injection  analysis  and 
ternating  reagent  injection  is  described  (turbidi- 
etric  determination  of  barium  sulfate).  The  rate 
determination  is  60  actual  analyses/h.  The 
ethod  is  suitable  for  the  on-site  monitoring  of 
lfate  in  the  concentration  range  up  to  200  mg/1 
ith  a  coefficient  of  variation  of  better  than  2.0%. 
lUthor's  abstract) 
87-09261 


S'ALYTICAL  CHEMISTRY, 

3rtheastem  Univ.,  Boston,  MA.  Dept.  of  Chem- 

T 

>r  primary  bibliographic  entry  see  Field  5B. 

87-09295 


TLUENT  EVALUATION, 

3  and  G  Environmental  Group,  Wellesley,  MA. 

J.  Macek. 

I:  Fundamentals  of  Aquatic  Toxicology:  Meth- 
ls  and  Applications.  Hemisphere  Publishing  Cor- 
ra.ion,  Washington  DC.  1985.  p  636-649,  2  tab, 

ref. 

scriptors:  'Toxicity,  'Water  quality  control, 
:ffluents,  'Path  of  pollutants,  'Aquatic  toxicol- 
y.  'Monitoring,  Legislation,  Toxicity,  Water 
npling,  Lethal  limits,  Wastewater  treatment, 
luatic  environment,  Regulations. 

though  the  Federal  Water  Pollution  Control 
:t  as  amended  in  1972  emphasized  the  need  to 
ohobit  the  discharge  of  toxic  pollutants  in  toxic 
lounts,    implementation    of  that    legislation    by 

A  has  disregarded  the  need  to  measure  in  mean- 
ptil  terms  (i.e.,  toxicity)  the  nation's  progress 
ward  that  goal.  Nearly  a  decade  after  the  legisla- 
n  was  passed,  neither  EPA  nor  industry  has  any 
mprehensive  quantitative  measurement  of 
lether  that  goal  has  been  attained,  or  how  much 
>re  treatment  is  required  to  attain  it.  In  retro- 

:t,  with  the  emphasis  on  technology-based  limi- 

ons  it  is  understandable  that  toxicity  testing  of 
ls,5*ater  discharges  with  aquatic  organisms  has 
t  become  a  barometer  of  progress  in  pollution 
ntro  However,  it  is  clear  that  the  time  has  come 

evaluate  and  quantitate  progress  in  controlling 
i  toxicity  of  industrial  wastewater  discharges, 
a  this  can  only  be  accomplished  by  measuring 
nr  toxicity  to  aquatic  organisms.  Toxicity  testing 
wastewater  discharges  of  aquatic  organsisms  can 

used  to:  (1)  Identify  the  acceptable  limit  (target 


level)  for  toxicity  control  be  establishing  maximum 
safe  concentrations  in  the  receiving  water;  (2) 
Demonstrate  that  current  treatment  technology  is 
adequate  to  control  toxicity  to  within  acceptable 
limits  or  to  quantify  the  degree  of  additional  treat- 
ment, if  any,  required  to  control  effluent  toxicity  to 
within  acceptable  limits;  and  (3)  Establish  the  va- 
lidity of  surrogate  parameters  for  monitoring  efflu- 
ent toxicity  on  a  continuing  basis.  Unless  there 
emerges  a  clear  and  significant  role  for  toxicity  test 
with  aquatic  organisms  in  this  nation's  effort  to 
control  effluent  toxicity,  regulatory  progress  will 
continue  down  the  path  of  treatment  for  treat- 
ment's sake.  Without  a  valid  mechanism  for  deter- 
mining when  the  stated  goal  of  the  act  has  been 
reached  for,  fishable,  swimmable  waters,  regula- 
tory efforts  will  continue  to  pursue  the  regulatory 
grail  of  fishable,  swimmable  pipes.  (See  also  W87- 
09280)  (Lantz-PTT) 
W87-09302 


INSTRUMENTATION  FOR  ENVIRONMEN- 
TAL MONITORING,  VOLUME  2:  WATER, 

California    Univ.,    Berkeley.    Lawrence    Berkeley 

Lab.  ' 

M.  S.  Quinby-Hunt,  R.  D.  McLaughlin,  and  A.  T. 

Quintanilha. 

John  Wiley  and  Sons,  New  York,  NY.  1986.  982  p. 

Edited  by  A.  E.  Greenberg  and  G.  A.  Morton. 

Descriptors:  'Monitoring,  'Water  quality  control, 
'Measuring  instruments,  'Pollutant  identification, 
Inorganic  compounds,  Organic  compounds,  Bio- 
logical pollutants,  Physical  properties,  Legislation, 
Regulations,  Standards. 

Water  is  one  the  most  valuable  natural  resources. 
The  earth  has  been  endowed  with  an  ideal  purifica- 
tion system,  the  evaporation-precipitation  cycle. 
However,  due  to  population  pressures,  economic 
tradeoffs,  and  human  carelessness,  water  often 
reaches  the  ultimate  user  in  a  form  far  less  pure 
than  raindrops  or  melted  snow  once  were.  To 
ensure  that  the  quality  of  water  is  maintained, 
numerous  water  quality  programs  have  been  devel- 
oped, legislation  has  been  passed,  and  criteria, 
standards,  rules,  and  regulations  have  been  promul- 
gated. Numerous  methods  for  measuring  water 
quality  constituents  have  been  developed;  these 
methods  often  require  the  use  of  sophisticated  in- 
struments to  make  each  measurement.  The  purpose 
of  this  survey  is  to  describe  various  water  quality 
constituents  and  the  instruments  used  to  measure 
them.  Each  chapter  focuses  on  a  particular  water 
quality  constituent  or  group  of  constituents,  and 
the  instruments  used  to  measure  them.  Part  I  de- 
scribes inorganic  constituents,  Part  II  organic  con- 
stituents, Part  III  biological  constituents,  and  Part 
IV  physical  characteristics.  Its  sources  and  effects, 
and  methods  of  control  are  given.  The  analytical 
methods  used  to  measure  each  constituent  are  in- 
troduced. The  theoretical  principles  behind  the 
instruments  used  to  make  each  measurement  are 
described  along  with  the  instrument  inself.  Some- 
times the  same  instrument  may  be  used  to  measure 
a  number  of  constituents;  for  example,  ultraviolet- 
visible  spectrophotometers  are  used  to  measure  the 
nutrients,  trace  metals,  some  of  the  biomass  indica- 
tors, color,  and  so  on.  In  this  case,  the  instrumental 
technique  is  described  only  once,  and  other  chap- 
ters describe  the  adaptations  necessary  to  measure 
the  particular  constituent.  The  commerical  instru- 
ments available  for  making  each  measurement  are 
described  in  the  appendices.  (Lantz-PTT) 
W87-09303 


ROLE  OF  ELECTROFISHING  IN  ASSESSING 
ENVIRONMENTAL  QUALITY  OF  THE 
WABASH  RIVER, 

DePauw  Univ.,  Greencastle,  IN.  Dept.  of  Zoolo- 
gy- 

J.  R.  Gammon,  A.  Spacie,  J.  L.  Hamelink,  and  R. 
L.  Kaesler. 

IN:  Ecological  Assessments  of  Effluent  Impacts  on 
Communities  of  Indigenous  Aquatic  Organisms,  A 
Symposium  Sponsored  by  ASTM  Committee  D- 
19,  Ft.  Lauderdale,  FL,  29-30  January  1979. 
ASTM  STP  730,  1981.  p  307-324,  7  fig,  5  tab,  12 
ref. 

Descriptors:  'Bioindicators,  'Electrofishing, 
'Water   quality,    'Wabash   River,    Environmental 


quality,  Thermal  pollution,  Industrial  wastes,  Mu- 
nicipal wastes,  Species  diversity,  Population, 
Aquatic  environment. 

The  fish  community  of  the  middle  Wabash  River 
has  been  studied  since  1973  from  the  standpoint  of 
its  capacity  for  measuring  the  biological  impact  of 
various  kinds  of  point  influences,  such  as  thermal, 
municipal,  and  industrial  effluents.  Of  particular 
interest  has  been  the  potential  value  of  various 
community  parameters  as  indicators  of  environ- 
mental quality,  since  individual  species  populations 
tend  to  vary  markedly  from  year  to  year.  The 
primary  sampling  method  consisted  of  repeated 
direct-current  electrofishing  through  a  series  of 
0.5-km  long  zones  located  strategically  throughout 
274  km  (170  miles)  of  river,  divided  into  twelve 
reaches.  The  use  of  cluster  analysis  and  community 
indexes,  including  a  composite  index,  has  been  of 
value  in  isolating  problem  areas  prior  to  the  devel- 
opment of  lethal  environmental  conditions  and  in 
gaging  the  degree  of  environmental  benefit  result- 
ing from  improved  waste  treatment.  (See  also 
W87-0931 1)  (Author's  abstract) 
W87-09328 


SIMULTANEOUS       DETERMINATION       OF 

LINEAR  ALKYLBENZENESULFONATES,  AL- 

KYLPHENOL      POLYETHOXYLATES,      AND 

NONYLPHENOL   BY   HIGH-PERFORMANCE 

LIQUID  CHROMATOGRAPHY, 

Eidgenoessische   Anstalt   fuer   Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

A.  Macromini,  and  W.  Giger. 

Analytical  Chemistry  ANCHAM,  Vol.  59,  No.  13, 

p   1709-1715,  July   1,    1987.   5  fig,  4  tab,   36  ref. 

Descriptors:  'Pollutant  identification,  'Chemical 
analysis,  'Hydrocarbons,  'Sludge,  'Sediments, 
'Chromatography,  Phenols,  Quantitative  analysis, 
Fluvial  sediments. 

Linear  4-alkylbenzenesulfonates  (LAS),  4-alkyl- 
phenol  polyethoxylates  (APEO)  (i.e.  4-octylphenol 
polyethoxylates)  and  4-nonylphenol  polyethoxy- 
lates (NPEO),  and  4-nonylphenol  (NP)  may  be 
determined  simultaneously  by  liquid  chromatogra- 
phy (HPLC)  using  octylsilica  columns  and  water/ 
acetonitrile  gradient  elution.  The  LAS  are  separat- 
ed according  to  their  alkyl  chain  lengths;  coelution 
of  NPEO  and  NP  was  observed.  The  determina- 
tion of  oligomer  distributions  of  APEO  and  the 
quantitation  of  NP,  2-(4-nonylphenoxy)ethanol, 
and  2-(2-(4-nonylphenyloxyethylene)oxy)ethanol 
require  information  on  their  percentages  and  molar 
absorptivities,  which  may  be  obtained  from 
normal-phase  HPLC.  Recoveries  of  85%-100% 
were  found  for  LAS,  APEO,  and  NP  isolated  from 
sewage  sludge,  sludge-amended  soils,  and  river 
sediments.  Relative  standard  deviations  for  all  ana- 
lytes  in  the  different  matrices  did  not  exceed  6%. 
Detection  limits  with  UV  fluorescence  detection 
are  95  ng  for  NP,  80  ng  for  LAS,  and  65  ng  for 
NPEO  with  respect  to  injected  amounts.  (Peters- 
PTT) 
W87-09343 


COMPARISON  OF  THE  HYDROPHOBIC- 
GRID  MEMBRANE  FILTER  PROCEDURE 
AND  STANDARD  METHODS  FOR  COLIFORM 
ANALYSIS  OF  WATER, 

Environmental  Monitoring  and  Support  Lab.-Cin- 

cinnati,  OH.  Biological  Methods  Branch. 

A.  E.  McDaniels,  R.  H.  Bordner,  J.  R.  Menkedick, 

and  C.  I.  Weber. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  53,  No.  5,  p  1003-1009,  May  1987. 

5  fig,  5  tab,  16  ref. 

Descriptors:  'Analytical  methods,  'Water  analysis, 
'Comparison  studies,  'Hydrophobic-grid  mem- 
brane filter,  Coliforms,  Bacteria,  Chlorination,  Es- 
timating. 

The  hydrophobic-grid  membrane  filter  (HGMF) 
has  been  proposed  as  an  alternate  method  to  the 
standard  membrane  filter  (MF)  procedure  for  the 
detection  and  enumeration  of  coliforms  from 
water.  Eight  samples  of  nonchlorinated 
wastewater     effluents     were     analyzed     by     the 
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HGMF,  standard  MF,  and  tube  fermentation  most- 
probable-number  methods  for  fecal  coliforms,  and 
eight  samples  each  of  polluted  surface  and  dosed 
drinking  waters  were  analyzed  by  the  same  meth- 
ods for  total  coliforms.  The  drinking  waters  were 
dosed  with  coliforms  and  other  heterotrophs  con- 
centrated from  nonchlorinated  domestic 
wastewater  and  treated  with  chlorine  to  reduce  the 
numbers  of  organisms  and  simulate  stress  caused 
by  chlorination.  Statistical  analyses  determined 
that  recoveries  of  fecal  coliforms  were  significant- 
ly higher  by  the  filtration  methods  for  the  nonch- 
lorinated domestic  wastewaters  but  not  for  the 
other  waters.  The  results  also  indicated  that  recov- 
eries of  fecal  and  total  coliforms  did  not  differ 
significantly  when  either  MFs  or  HGMFs  were 
used.  Total  coliform  results  obtained  with  HGMFs 
having  >  100  positive  grid  cells  were  significantly 
more  precise  than  estimates  obtained  by  the  stand- 
ard MF  method  only  for  polluted  surface  waters. 
(Author's  abstract) 
W87-09392 


A-ELISA  TO  DETECT  HEPATITIS  A  VIRUS  IN 
ESTUARINE  SAMPLES, 

Baylor  Coll.  of  Medicine,  Houston,  TX.  Dept.  of 

Virology  and  Epidemiology. 

A.  M.  Nasser,  and  T.  G.  Metcalf. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  53,  No.  5,  p  1192-1195,  May  1987. 

1  fig,   1  tab,  23  ref.  NOAA  Grant  NA83AA-H- 

0075. 

Descriptors:  *Analytical  methods,  'Amplified- 
ELISA,  *ELISA,  'Hepatitus  A,  *Viruses,  'Estu- 
aries, Sample  preparation,  Sensitivity,  Radioim- 
munoassay, Humic  material. 

An  amplified  enzyme-linked  immunosorbent  assay 
(A-ELISA)  for  detecting  and  quantifying  hepatitis 
A  virus  in  estuarine  water  samples  is  described. 
The  test  was  five  times  more  sensitive  than  a 
standard  ELISA  and  at  least  two  times  more  sensi- 
tive than  radioimmunoassay.  Test  sensitivity  was 
unaffected  by  the  procedures  used  to  concentrate 
the  vims  in  estuarine  samples  or  by  the  presence  of 
humic  and  tannic  acids  in  test  samples.  Nonspecific 
reactions  were  not  encountered  with  a  number  of 
enteroviruses  or  with  a  rotavirus.  A  high  sensitivi- 
ty and  specificity  combined  with  speed,  low  cost, 
and  freedom  from  radiolabels  made  the  A-ELISA 
useful  for  detecting  hepatitis  A  virus  in  environ- 
mental samples.  The  virus  was  detected  in  3  of  20 
estuarine  water  samples  examined  by  A-ELISA. 
(Author's  abstract) 
W87-09396 


EVALUATION  OF  THE  MULTITEST  MEDIUM 
FOR  RAPID  PRESUMPTIVE  IDENTIFICA- 
TION OF  VIBRIO  CHOLERAE  FROM  ENVI- 
RONMENTAL SOURCES, 

National  Inst,  of  Cholera  and  Enteric  Diseases, 
Calcutta  700  010,  India. 

G.  B.  Nair,  S.  Misra,  R.  K.  Bhadra,  and  S.  C.  Pal. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  53,  No.  5,  p  1203-1205,  May  1987. 
2  tab,  6  ref. 

Descriptors:  *VC  medium,  'Analytical  methods, 
•Vibrio,  *Culturing  media,  Isolation,  Performance 
evaluation,  Cultures,  Microbiology,  India. 

The  multitest  V.  cholerae  medium  (VC  medium) 
for  rapid  presumptive  identification  of  Vibrio  cho- 
lerae was  evaluated.  On  the  basis  of  reactions  in 
the  VC  medium,  379  strains  recovered  during  a 
yearlong  ecological  study  in  Calcutta  were  pre- 
sumptively identified  as  V.  cholerae.  Further  phen- 
otypic  characterization  of  these  strains  revealed 
that  the  reactions  of  371  (97.9%)  isolates  were 
consistent  with  that  of  V.  cholerae.  False-positive 
reactions  were  exhibited  by  eight  (2.1%)  strains, 
three  of  which  were  identified  as  Vibrio  fluvialis 
biotype  1.  By  slightly  varying  the  basic  formula- 
tion of  the  VC  medium,  we  could  eliminate  some 
false-positive  reactions.  On  the  basis  of  the  present 
evaluation,  we  recommend  the  routine  use  of  the 
VC  medium.  (Author's  abstract) 
W87-09397 


ANTIBIOTIC-RESISTANT  PSEUDOMONAS  IN 
BOTTLED  DRINKING  WATER, 

Dept.  of  Biology,  Northeastern  Univ.,  360  Hun- 
tington Avenue,  Boston,  MA,  U.S.A.  021 15. 
For  primary  bibliographic  entry  see  Field  5F. 
W87-09424 


GUIDELINES  FOR  SAMPLING  AND  ANALYZ- 
ING SOLUTIONS  FROM  AQUIFER  THER- 
MAL-ENERGY-STORAGE SYSTEMS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
W.  J.  Deutsch. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE83-001852, 
A10  in  paper  copy,  A01  in  microfiche.  PNL-4355, 
September  1982.  11  p,  1  fig,  3  tab,  18  ref.  Contract 
No.  DE-AC06-76RLO  1830. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Sampling,  Wells,  Flushing,  Thermal  water, 
Water  storage,  Storage,  Sample  preparation,  Water 
sampling. 

Guidelines  for  sampling  and  analyzing  water  from 
simulated  or  real  groundwater  energy  storage  sys- 
tems are  given.  They  include  methods  for  flushing 
wells  of  stagnant  water  and  monitoring  selective 
solutionparameters  (pH,  Eh,  temperature  or  con- 
ductivity) as  indicators  of  flushing  efficiency.  The 
more  unstable  groundwater  parameters  (tempera- 
ture, pH,  Eh,  dissolved  oxygen,  and  conductivity) 
should  be  measured  onsite.  Alkalinity,  sulfide,  and 
ammonia  should  be  determined  within  24  hours  of 
sampling.  Samples  of  groundwater  should  be  tested 
for  major  cations,  anions,  trace  metals,  organic  and 
inorganic  carbon  and  certain  redox  couples 
(Fe2  +  /Fe3+  and  As3  +  /As5  +  )  following  proper 
filtration,  preservation,  and  storage.  As  a  final 
check,  the  cation-anion  balance  should  be  com- 
pared with  measured  conductivity.  (Cassar-PTT) 
W87-09457 


POLYCYCLIC  AROMATIC  HYDROCARBONS 
IN  OYSTERS  (CRASSOSTREA  VIRGINICA) 
FROM  GEORGIA  COASTAL  WATERS,  ANA- 
LYZED BY  HIGH-PRESSURE  LIQUID  CHRO- 
MATOGRAPHY, 

Skidaway  Inst,  of  Oceanography,  Savannah,  GA. 
R.  F.  Lee,  D.  Lehsau,  M.  Madden,  and  W.  Marsh. 
IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5, 
1981,  Atlanta,  GA.  p  341-345,  5  fig,  2  tab,  31  ref. 

Descriptors:  'Chemical  analysis,  'Oil  pollution  ef- 
fects, 'Oil  spills,  'Chromatography,  'Ecological 
effects,  'Oysters,  Polycyclic  aromatic  hydrocar- 
bons, Coastal  waters,  Georgia,  Methylfluorene, 
Anthracene,  2,3-benzofluorene,  Methylpyrene,  2,3- 
benzanthracene,  Benzo(b)fluoranthene, 

Benzo(a)fluoranthene. 

A  number  of  polycyclic  aromatic  hydrocarbons 
(PAH)  were  detected  in  oysters  from  sites  in  coast- 
al Georgia  with  analysis  by  reverse-phase  liquid 
chromatography  with  fluorescence  detection. 
Compounds  were  identified  by  collection  of  peaks 
and  comparison  of  excitation  and  emission  fluores- 
cence spectra  with  authentic  standards.  Major 
PAH  in  the  oysters  from  the  ports  of  Savannah 
and  Brunswick  included  methylfluorene,  anthra- 
cene, 2,3-bezofluorene,  methylpyrene,  2,3-ben- 
zanthracene,  benzo(b)fluoranthene, 

benzo(a)pyrene,  and  benzo(k)fluoranthene.  Con- 
centrations of  most  PAH  were  low  in  oysters  from 
Skidway  River,  which  is  part  of  the  intercoastal 
waterway,  and  Kings  Bay  Submarine  Base.  The 
concentration  of  benzo(a)pyrene,  a  wellknown  car- 
cinogen, was  0.5  micrograms  per  kilogram  in 
Brunswick  and  Savannah  but  was  not  detected 
(less  than  0.01  micrograms  per  kilogram)  in  Skid- 
way  River  and  Kings  Bay.  (See  also  W87-09507) 
(Author's  abstract) 
W87-09542 


Health  Effects  Research  Lab.,  Cincinnati,  OH 
For  primary  bibliographic  entry  see  Field  5C. 
W87-08613 


RESEARCH  NEEDS  IN  VALIDATING  ANI 
DETERMINING  THE  PREDICTABILITY  Ol 
LABORATORY  DATA  TO  THE  HELD, 

Colorado  State   Univ.,   Fort  Collins.   Water  Rj 

sources  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-08631 


MULTISPECIES  TESTS:  RESEARCH  NEED 
TO  ASSESS  THE  EFFECTS  OF  CHEMICAL 
ON  AQUATIC  LIFE, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fisl 

eries  and  Wildlife. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-08632 


AQUATIC      HAZARD      ASSESSMENT:      P 
CLORAM, 

Dow  Chemical  Co.,  Midland,  MI.  Dept.  of  Heall 

and  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-08643 
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CARCINOGENIC  EFFECTS  IN  A/J  MICE  OF 
PARTICULATE  OF  A  COAL  TAR  PAINT  USED 
IN  POTABLE  WATER  SYSTEMS, 


INTERLABORATORY  COMPARISON  OF  TH 
ASTM  BIOCONCENTRATION  TEST  METHO 
USING  THE  EASTERN  OYSTER, 

Environmental  Protection  Agency,  Narraganse 

RI. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-08645 


USEFULNESS  OF  THE  LIPID  INDEX  FC 
BIOACCUMULATION  STUDDZS  WITH  DAP1 
NIA  MAGNA, 

Battelle  Pacific  Northwest  Labs.,  Richland,  W 
For  primary  bibliographic  entry  see  Field  5C. 
W87-08652 

PHYSICAL/CHEMICAL  PROPERTIES  ( 
2,3,7,8-TETRACHLORODIBENZO-P-DIOXIN 

Monsanto  Co.,  St.  Louis,  MO. 
J.  M.  Schroy,  F.  D.  Hileman,  and  S.  C.  Cheng. 
IN:  Aquatic  Toxicology  and  Hazard  Assessme 
Eighth    Symposium,    Fort    Mitchell,    Kentucl 
April  15-17,  1984.  ASTM  Special  Technical  Put 
cation  891,  1985.  p  409-421,  2  fig,  7  tab,  19  l 

Descriptors:  'Dioxins,  'Physical  properti 
♦Chemical  properties,  'Path  of  pollutants,  Mo 
studies,  Soil  column,  Fate  of  pollutants,  Evapo 


Limited  and  inaccurate  physical  property  data 
2,3,7,8-tetrachlorodibenzo-p-dioxin  (TCDD)  hi 
inhibited  the  development  of  good  environmer 
transport  and  fate  information  for  this  mater 
Based  on  limited  literature  data  and  transport  i» 
elling  techniques  evaporation  of  2,3,7, 8-TCI 
from  the  soil  column  was  proposed  as  a  ma 
factor  in  its  movement  in  the  environment.  E 
mated  physical  properties  data  were  used  to  fo 
field  sampling  and  analytical  work  and  to  iden 
the  key  physical  property  parameters  that  requi 
quantification.  Initial  predictions  indicating 
column  loss  via  evaporation  have  been  confirm 
losses  via  evaporation  have  been  confirmed,  an 
set  of  physical  properties  suitable  for  environm 
tal  transport  modeling  have  been  compiled.  ( 
also  W87-08624)  (Author's  abstract) 
W87-08657 

ENVIRONMENTAL  MOBILITY  OF  DIOXI 

Monsanto  Co.,  St.  Louis,  MO. 

R.  A.  Freeman,  and  J.  M.  Schroy. 

IN:  Aquatic  Toxicology  and  Hazard  Assessm 

Eighth    Symposium,    Fort    Mitchell,    Kentuc 

April  15-17,  1984.  ASTM  Special  Technical  Pi 

cation  891,  1985.  p  422-439,  6  fig.  7  tab,  50 

Descriptors:  'Path  of  pollutants,  'Dioxins,  'M( 
studies,  'Times  Beach,  'Missouri,  Soil  colu 
Organic  compounds,  Mathematical  models. 
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A  model  has  been  developed  to  describe  the  vapor 
phase  transport  of  low  volatility  organic  chemicals 
in  a  soil  column.  The  mathematical  model  finds  the 
rate  of  vapor  transport  by  solving  the  dynamic 
material  and  energy  balance  around  a  soil  column. 
The  model  is  used  to  make  predictions  on  the 
transport  of  2,3,7,8-tetrachlorodibenzo-p-dioxin 
(2,3,7,8-TCDD)  at  the  Times  Beach,  MO  site. 
Based  on  this  analysis,  the  following  conclusions 
about  the  transport  of  TCDD  can  be  reached:  (1) 
TCDD  is  volatile;  (2)  Vaporization  is  one  mecha- 
nism that  can  be  used  to  describe  the  TCDD 
concentration  profiles  measured  in  the  soil  of 
Times  Beach,  MO.  The  transport  of  TCDD  into 
and  from  a  soil  column  can  be  described  by  a 
temperature  driven  process;  (3)  Based  on  a  simula- 
tion of  the  measured  concentration  profile  of 
TCDD  at  the  end  of  ten  years  and  an  estimate  of 
the  initial  surface  concentration,  it  may  be  con- 
cluded that:  (a)  TCDD  will  volatilize  from  soils 
most  rapidly  during  the  summer  months.  TCDD 
will  not  volatilize  from  soils  to  any  appreciable 
extent  during  the  winter,  (b)  Over  50%  of  the  total 
applied  TCDD  volatilized  during  the  first  summer 
after  initial  application  at  Times  Beach,  (c)  Over 
90%  of  the  applied  TCDD  volatilized  from  the  top 
1  cm  of  soil  during  the  first  summer.  (See  also 
W87-08624)  (Author's  abstract) 
W87-08658 


BIOCONCENTRATION  OF  FOUR  CHLORIN- 
ATED DIOXINS  BY  RAINBOW  TROUT  AND 
FATHEAD  MINNOWS, 

Department  of  Fisheries  and  Oceans,   Winnipeg 
Manitoba).  Freshwater  Inst. 
D  C  G.  Muir,  A.  L.  Yarechewski,  and  G.  R.  B. 
Webster. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium,  Fort  Mitchell,  Kentucky, 
\pril  15-17,  1984.  ASTM  Special  Technical  Puli- 
ation 891,  1985.  p  440-454,  3  fig,  4  tab,  25  ref. 

descriptors:  *Biological  magnification,  ♦Chlorinat- 
ed dioxins,  'Trout,  'Minnows,  'Path  of  pollutants, 
3arbon  radioisotopes,  Accumulation,  Absorption, 
rissue  analysis. 

\ccumuIation  of  four  14-C-labelled  chlorinated  di- 
>enzo-p-dioxins  (1,2,3,7-tetrachloro-  (T  sub  4 
IDD),  1, 2,3,4, 7-pentachloro-  (P  sub  5  CDD), 
,2,3,4,7,8-hexachloro-  (H  sub  6  CDD),  and 
,2,3,4,6,7,8,-heptachloro  -(H  sub  7  CDD)  isomers) 
rom  water  by  rainbow  trout  fry  (Salmo  gairdneri) 
ind  fathead  minnows  (Pimephales  promelas)  was 
tudied  using  a  5-day  exposure  period  followed  by 
i  24-day  elimination  phase.  Water  concentrations 
if  these  hydrophobic  compounds  (measured  after 
entnfugation)  ranged  from  0.005  to  0.10  ng/mL 
luring  the  fish  exposures.  Equilibrium  bioconcen- 
ration  factors  calculated  by  use  in  a  rainbow  trout 
Jid  from  515  for  H  sub  7  CDD  to  4232  for  H  sub  6 
'DD  in  fathead  minnows.  Elimination  rates  of  T 
ub  4  CDD  and  P  sub  5  CDD  isomers  were  similar 
nd  rapid,  with  half-lives  of  total  radioactivity 
veraging  about  2.6  days  in  trout  fry  and  3.0  days 
n  minnows.  Half-lives  of  isomers  averaging  about 
6  days  in  rainbows  and  20  days  in  fatheads.  Low 
wconcentration  by  both  species  was  attributed  to 
he  high  proportion  of  total  radioactivity  in  water 
pparently  unavailable  to  the  fish  because  of  asso- 
lation  with  suspended  and  dissolved  material  and 
o  poor  membrane  transport.  (See  also  W87-08624) 
Author's  abstract) 
V87-08659 


lODEL  FOR  ESTIMATING  THE  LOADING 
£JJ  0F  W.STETRACHLORODIBENZO-P- 
HOXFN  TO  THE  GREAT  LAKES, 

>ow  Chemical   Co.,   Midland,   MI.   Agricultural 

^search  Lab. 

V.  B.  Neely. 

N:  Aquatic  Toxicology  and  Hazard  Assessment: 
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Identifying  trace  contaminants  in  environmental 
samples  is  becoming  a  common  occurrence.  In 
order  to  complement  this  activity  a  method  is 
needed  to  estimate  the  loading  rate  that  is  required 
to  achieve  the  observed  concentrations.  By  match- 
ing the  loading  rate  with  identified  sources  an 
assessment  of  their  importance  can  be  made.  This 
study  presents  a  framework  by  which  loading  rates 
can  be  estimated  for  the  Great  Lakes  watershed. 
Using  data  and  monitoring  results  for  2,3,7,8-te- 
trachlorodibenzo-p-dioxing  (TCDD)  the  model  is 
illustrated,  and  a  loading  rate  of  600  g/yr  was 
determined  necessary  to  achieve  the  TCDD  con- 
centrations observed  in  Lake  Huron  fish.  (See  also 
W87-08624)  (Author's  abstract) 
W87-08660 
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The  basic  principles  of  mathematical  modeling  are 
introduced,  types  of  models  are  discussed  ranging 
from  simple  empirical  models  to  complex  phenom- 
enological  ones.  Methods  for  building  models  from 
controlled  laboratory  ecosystems  discussed  togeth- 
er with  the  difficult  and  costly  problem  of  scale-up 
and  validation  of  such  models  in  the  field.  Al- 
though specific  examples  are  used  for  illustrative 
purposes,  real  world  applications  are  dealt  with: 
(1)  transport  in  the  atmosphere;  (2)  transport  in 
lakes,  rivers  and  estuaries;  (3)  and  transport  from 
land,  and  (4)  how  the  resultant  concentration  time 
profiles  can  be  used  to  assess  the  hazard  to  man 
and  translate  this  hazard  into  a  risk-benefit  analysis 
(See  also  W87-08671  through  W87-08673)  (Lantz- 
PTT) 
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To  assess  the  hazard  or  potential  hazard  of  a 
chemical  to  man  and  his  environment,  it  is  essential 
to  understand  the  behavior  of  the  chemical  once  it 
is  introduced  into  the  environment.  Behavior  is 
defined  as  the  concentration  time  profile  of  a 
chemical  in  various  parts  or  segments  of  the  envi- 
ronment. To  generate  a  profile,  requires  a  study  of 
the  transport  phenomena  within  and  between  these 
segments.  The  problem  is  analogous  to  thermody- 
namic and  kinetic  considerations  for  studying  a 
chemical  reaction.  In  the  considerations  of  assess- 
ing risk,  the  time  varying  or  'transient'  concentra- 
tion of  a  chemical  in  the  different  parts  of  the 
environment  is  critical.  For  example,  the  ability  to 
predict  the  concentration  time  profile  in  a  river 
following  an  accidental  chemical  spill  or  in  the 
atmosphere  following  a  chemical  release  are  essen- 
tial to  developing  meaningful  emergency  proce- 
dures. For  new  products,  the  ability  to  predict  the 
concentration  time  profile  under  many  different 
scenarios  prior  to  its  introduction  into  the  market- 
place can  be  used  both  by  industry  and  govern- 
ment policymakers  to  assess  the  liabilities  of  the 
product  at  an  early  stage  of  its  development.  This 
paper  is  devoted  to  introducing  the  basic  concepts 
of  mathematical  modelling  and  the  more  general 
concepts  of  systems  analysis.  Although  simple  ex- 
amples are  included  to  illustrate  the  concepts,  em- 
phasis is  placed  on  the  tools  themselves.  (See  also 
W87-08670)  (Lantz-PTT) 
W87-08671 
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The  fate  of  toxic  chemicals  in  the  aquatic  environ- 
ment is  determined  by  two  factors:  their  reactivity, 
and  the  rate  of  their  physical  transport  through  the 
environment.  AH  mathematical  models  of  the  fate 
of  toxic  chemicals  are  simply  useful  accounting 
procedures  for  the  calculation  of  these  processes  as 
they  become  quite  detailed.  To  the  extent  that  the 
biological,  chemical,  and  physical  reactions  and 
transport  of  toxic  substances  can  be  accurately 
predicted,  their  fate  and  persistence  and  the  inevi- 
table exposure  to  aquatic  organisms  can  be  mod- 
eled. Several  models  exist  to  estimate  the  fate  and 
transport  of  toxic  chemicals  in  lakes,  rivers,  and 
estuaries.  Because  of  the  inherent  complexities  of 
transport,  estuarine  modeling  has  not  advanced  as 
far  as  the  others.  In  this  chapter,  transport  of 
chemicals  in  the  aquatic  environment  was  de- 
scribed, and  simplifications  of  the  mass  balance 
equations  were  developed.  In  some  cases  consider- 
able insight  can  be  gleaned  from  a  simplified  ap- 
proach. The  required  level  of  model  complexity 
depends  on  the  user's  needs,  expertise,  and  data 
base.  Two  examples  of  some  'first-cut'  approxima- 
tions to  chemical  fate  and  transport  illustrated  the 
utility  of  this  approach.  (See  also  W87-08670) 
(Lantz-PTT) 
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Public  and  legislative  concern  for  the  magnitude 
and  effects  of  nonpoint  source  pollution  (NPS) 
evolved  during  the  decade  of  the  1970s.  During 
that  period,  the  primary  recognized  water  quality 
problems  were  dissolved  oxygen  deficits,  eutroph- 
ication,  and  bacterial  pollution  associated  primarily 
with  urban,  agricultural,  and  other  land  use  activi- 
ties. The  contemporary  water  quality  indicators 
were  DO,  BOD,  nutrients,  and  coliforms;  pesticide 
pollution  was  becoming  recognized  as  a  growing 
water  quality  concern  limited  to  specific  environ- 
ments and  regions  of  the  country  with  concentrat- 
ed agricultural  and  silvicultural  activities.  Since  the 
late  1970s,  the  characterization  of  the  NPS  pollu- 
tion problem  has  taken  on  a  new  and  alarming 
change  with  emphasis  on  exotic  toxic  chemicals 
and  hazardous  wastes.  The  growing  EPA  list  of 
uncontrolled  hazardous  waste  sites,  the  common 
occurrence  of  chemical  spills,  and  the  wide-spread 
detection  of  PCBs,  dioxin,  and  pesticides  have  all 
helped  to  redefine  the  nonpoint  source  problem  of 
the  1970s  as  chemical  nonpoint  source  pollution  in 
the  1980s.  Models  are  used  to  analyze  system  be- 
havior under  both  current  (or  past)  conditions  and 
proposed  future  conditions.  Although  modeling  re- 
quires some  basic  knowledge  of  the  system  being 
analyzed,  it  also  promotes  an  improved  under- 
standing of  the  system  through  sensitivity  analyses 
of  system  characteristics  and  observation  of  the 
resulting  system  response,  as  predicted  by  the 
model.  The  most  critical  and  cost-effective  use  of 
models  is  in  the  analysis  of  proposed  or  alternative 
future  conditions.  Models,  as  used  in  this  paper,  are 
simply  representations  of  environmental  systems. 
They  are  not  exact,  but  rather  simplifications  of  a 
real  system  since  no  model  can  realistically  repre- 


75 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  SB—Sources  Of  Pollution 

sent  in  detail  the  intricate  workings  of  real  environ- 
mental systems.  Most  mathematical  models  of  envi- 
ronmental systems  can  be  referred  to  as  'hnked- 
process  models'  since  they  include  mathematical 
representations  of  individual  processes  and  their 
interactions  (or  linkage)  in  order  to  approximate  an 
entire  environmental  system.  (See  also  W87-08670) 
(Lantz-PTT) 
W87-08673 
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This  two  volume  series  describes  the  mechanisms 
that  operate  on  chemicals  as  they  move  in  the 
environment.  Knowledge  of  these  mechanisms  is  a 
vital  component  in  performing  a  risk  assessment 
Volume  1  deals  with  the  physical  and  chemical 
properties  of  a  material  and  how  these  influence 
the  degradation  and  dissipating  reactions  as  well  as 
techniques  by  which  physical  properties  and  sorp- 
tion phenomena  may  be  estimated.  Volume  2  ad- 
dresses the  transport  of  the  chemical  as  it  moves 
through  the  environment  from  the  source  to  the 
final  sink.  Degradation  mechanisms  due  to  micro- 
organisms, hydrolysis,  and  photodegradation  are 
summarized.  All  of  these  reactions  are  integrated 
into  a  simple  equilibrium  model.  Such  a  model 
provides  a  quick  determination  of  the  environmen- 
tal exposure  that  might  be  expected  from  the 
chemical  under  investigation.  (See  W87-08676  thru 
W87-08683)  (Lantz-PTT) 
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The  first  law  of  environmental  pollution  states  that 
everything  has  to  go  somewhere.  Two  questions 
follow  directly  for  any  specific  chemical  pollutant: 
(1)  Where  does  it  go;  and  (2)  How  fast  does  it  get 
there.  This  leads  to  consideration  of  what  chemical 
properties    are    needed    to    assess    environmental 
transport   and   fate.   About  40  properties  are  of 
interest,  such  as  physical  state,  viscosity,  Henry's 
Law  constant,  bioconcentration  factors,  and  acid 
dissociation  constant.  Other  properties  are  of  inter- 
est primarily  because  of  they  may  be  used  as  an 
input  in  some  equation  to  estimate  a  more  pertinent 
property.  A  good  example  of  this  is  the  octanol- 
water  partition  coefficient;  this  property  is  widely 
used  as  an  indicator  of  a  chemical's  tendency  to 
partition  from  water  into  organic  matter  and  is, 
used  to  estimate  such  properties  as  water  solubility, 
soil  adsorption  coefficients,  and  bioconcentration 
factors  for  aquatic  life.  Similarly,  the  activity  coef- 
ficient may  be  used  to  estimate  water  solubility  and 
Henry's  law  constant.   Measured   values  are  not 
readily   available   for   a   majority   of  the   desired 
chemical  properties.  Furthermore,  the  quality  of 
the  measured  values  that  are  available  is  variable. 
The  answer  to  the  problem  is  chemical  property 
estimation.  By  this  is  meant  the  quantitative  calcu- 
lation of  a  property  value  from  an  equation  or  set 
of  rules  that  may  require  other  properties  as  input, 
or  may  only  require  a  knowledge  of  the  chemical's 
structure.  Much  work  has  been  undertaken  in  the 
last  decade  to  develop  and  improve  the  needed 
methods;  much  more  remains  to  be  done.  Several 
aspects  of  property  estimation  for  environmentally 
important  properties  are  reviewed.  They  include 
specific   estimation    methods   for   vapor   pressure, 


water  solubility,  and  Henry's  law  constant.  (See 
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Pollutant  fate  in  an  environmental  system  is  highly 
dependent  on  sorptive  behavior.  In  addition  to  an 
obvious  effect  on  physical  transport,  sorption  can 
be  involved  directly  or  indirectly  in  pollutant  deg- 
radation. The  chemical  reactivity  of  a  pollutant  in 
a  sorbed  state  may  differ  significantly  from  that  in 
aqueous  solution,  both  in  extent  and  chemical  path- 
way.  Moreover,  natural  sorbents  may  indirectly 
mediate  solution  phase  processes  by  altering  the 
solution  phase  pollutant  concentration,  or  by  con- 
trolling pollutant  release  into  the  aqueous  phase 
and  thereby  potentially  rate-limiting  the  solution 
phase  reaction.  Natural  sorbents  may  be  biotic  and 
abiotic,  may  be  organic,  inorganic,  or  chemical 
composites  thereof,  and  may  range  in  size  from 
macromolecules  to  gravel.  Organic  pollutants  vary 
in   size   (single   carbon   to   macromolecular   com- 
pounds) and  in  water  solubility,   from  complete 
miscibility  to  virtual  insolubility.  This  high  degree 
of  variability  and  complexity  in  sorbent/sorbate 
composition,    chemical    character,    and    potential 
sorptive  interactions  seems  to  preclude  the  devel- 
opment  of  simplistic   sorption   models   with   any 
degree  of  theoretical  legitimacy.  The  key  to  such 
model  development  involves  discriminating  essen- 
tial  behavior   (trends)   while   neglecting   second- 
order  effects  or  incidental  details.  A  fundamental 
prerequisite  to  model  development  is  definition  of 
purpose.  Model  structure  is  intimately  a  function 
of  intended  use.  The  sorption  models  described  are 
designed    for    engineering    applications    and    can 
serve  the  following  purposes:  (1)  a  prion  estima- 
tion of  pollutant  sorption  behavior  using  common- 
ly measured  (or  computed)  physical  properties  of 
pollutant  and  sorbent  and  incorporating  commonly 
measured  environmental  variables;  (2)  guidance  for 
ordering,  interpreting  and  understanding  existing 
data;  (3)  evaluation  or  screening  of  existing  data 
based  on  expected  behavior;  and  (4)  extrapolation 
of  sorption  measurements  (field  or  laboratory)  out- 
side the  domain  of  measurement.  Physical  rationale 
is  offered  in  support  of  mathematical  functionality 
to  define  (or  extend)  appropriate  models  where  the 
current  state  of  knowledge  or  available  data  are 
insufficient  for  model  definition.  (See  also  W87- 
08675)  (Lantz-PTT) 
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The  transport  processes  which  occur  near  the  air/ 
soil  interface  play  an  important  role  in  regulating 
chemical  movement  in  this  region.  The  following 
dominant  transport  process  steps  are  known  to  be 
operative:  (1)  molecular  diffusion  in  the  aqueous 
phase  of  the  soil  water;  (2)  molecular  diffusion  in 
the  vapor  phase  of  the  soil  air;  (3)  convective 
transport  due  to  the  flow  of  soil  water  to  the 
surface;  (4)  convective  transport  due  to  the  flow  of 
soil  air  and/or  other  gases  to  the  surface;  (5)  move- 
ment through  the  interface  plane;  (6)  molecular 
diffusion  through  the  laminar  air  sublayer  immedi- 
ately above  the  soil  surface;  (7)  combined  molecu- 


lar/turbulent transport  through  the  buffer  zone;  (8) 
turbulent  transport  (mechanical)  into  the  lower 
atmosphere;  and  (9)  turbulent  transport  (thermal) 
from  the  soil  surface  into  the  lower  atmosphere 
Exchange  coefficients  are  needed  in  modeling  ef- 
forts aimed  at  predicting  rates  of  chemical  move- 
ment to  and  from  the  soil.  Typical  applications  in 
which  a  knowledge  of  transport  rates  is  important 
are  the  vaporization  of  pesticides  from  agncultura! 
land,  hydrocarbons  from  petroleum  landfartro 
chlorinated  volatiles  from  landfill  cells,  and  the  drj 
deposition  of  oxides  of  sulfur  and  nitrogen  onU 
soil  surfaces.  The  purpose  of  this  paper  is  u 
present  the  state  of  the  art  on  estimating  the  ex 
change  coefficients  between  soil  and  air,  conclud 
ing  with  recommendations  of  equations  and  tech 
niques  by  which  to  estimate  the  coefficients  for  thi 
benchmark  chemicals.  (See  also  W87-08675 
(Lantz-PTT) 
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The  most  difficult  pollutant  transport  systems  froi 
the  viewpoint  of  predicting  volatilization,  those 
which  a  sparingly  soluble,  low  vapor  pressui 
compound  is  transferring  between  water  contai 
ing  sorbing  material,  to  air  which  contains  appr 
ciable  quantities  of  depositing  particulate  mattt 
For  example,  some  controversy  exists  about  tl 
direction  and  magnitude  of  PCB  transfer  betwei 
air  and  water  in  the  Great  Lakes.  The  net  e 
change  process  may  be  the  sum  of  several  compl 
mentary  and  competing  processes  which  are  dif 
cult  to  measure  individually.  The  presence  of 
surface  organic  layer  which  stores  hydrophot 
organics  and  may  impede  their  transfer  is  an  ad< 
tional  complication.  It  is  believed,  that  the  predi 
tive  methods  for  calculating  air-water  exchan 
processes  are  well  founded  in  physical  reality  a 
that  the  equations  are  reliable  and  widely  applu 
ble.  When  assessing  the  transfer  characteristics  o 
chemical  in  a  given  environment,  a  rigorous  a 
systematic  series  of  steps  is  as  follows:  (1)  Obti 
accurate  and  mutually  consistent  data  for  solub 
ty,  vapor  pressure,  and  Henry's  law  constant;  - 
Obtain  concentration  data  in  both  air  and  wa 
including  an  assessment  of  extent  of  sorption  co 
ficients  or  Z  values;  (3)  Measure  volatilization  ra 
in  the  laboratory  using  distilled  and  natural  wat 
including  a  benchmark  chemical,  and  compare  I 
results  with  theoretical  predictions;  (4)  Estim 
the  prevailing  environmental  values  of  the  kine 
transfer  coefficients  from  correlations  using 
applicable  meteorological  and  hydrodynamic  d 
and  taking  advantage,  where  possible,  of  trans 
estimates  for  oxygen  or  water;  and  (5)  Fina 
apply  the  equilibrium  and  kinetic  data  to  the  eq 
tions  presented  earlier  either  treating  each  proc 
individually,  or  examining  them  collectively  li 
comprehensive  fugacity  model.  (See  also  w 
08675)  (Lantz-PTT) 
W87-08679 

BIODEGRADATION, 

Dow  Chemical  Co.,  Midland,  MI.  Environmei 

Sciences  Research. 

G.  M.  Klecka. 

IN:    Environmental    Exposure    from    Chemic 

Volume  I,  CRC  Press,  Inc.,  Boca  Raton,  FL.  1. 

p  109-155,  8  fig,  7  tab,  232  ref. 

Descriptors:  'Biodegradation,  'Fate  of  polluta 
'Organic  compounds,  Aquatic  environment, 
crobial  degradation,  Mathematical  studies.  De; 
dation,  Path  of  pollutants,  Microbiological  stuc 

Biodegradation  is  one  of  the  major  processes 
determines  the  fate  of  organic  chemicals  in  aqu 
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terrestrial  environments.  Microbial  degrada- 
is  unique  in  contrast  to  nonbiologicaJ  fate 
sses  in  that  organic  substrates  are  often  com- 
ly  mineralized  to  inorganic  products.  The  ac- 
jation  of  intermediate  products  is  largely 
nated  due  to  the  activities  of  diverse  microbial 
Dimities  in  the  environment.  The  microbial 
idation  of  a  number  of  chemicals  in  natural 
■s  and  soils  is  described  by  first-order  kinetics, 
hus  the  rates  of  biological  reactions  can  be 
ssed  in  terms  of  rate  constants.  Since  first- 
rate  constants  are  often  subject  to  consider- 
yariability,  the  extrapolation  of  rate  constants 
•en  different  systems  requires  an  understand- 
if  the  importance  of  microbial  numbers  or 
ties  in  determining  the  reaction  rate.  One 
iach  to  this  problem  involves  normalizing  rate 
ants  by  the  size  of  the  total  microbial  popula- 
as  enumerated  by  a  standard  plate  count. 
sver,  a  considerable  number  of  studies  have 
n  that  biodegradation  rates  do  not  consistent- 
irrelate  with  any  measurement  of  the  total 
ibial  population.  Thus,  further  studies  are  nec- 
/  to  determine  the  relationship  between  reac- 
hes and  the  concentration  or  activity  of  the 
tic  microorganisms  responsible  for  degrading 
npound.  The  extrapolation  of  laboratory  de- 
rate constants  to  the  environment  also  re- 
i  an  understanding  of  the  various  biological, 
ical,  and  physical  factors  and  the  integration 
ese  effects  into  mathematical  models.  The 
icance  of  many  of  the  major  environmental 
Met  is  poorly  understood,  and  few  quantita- 
■elationships  are  available.  Several  questions 
ding  the  effects  of  substrate  concentration, 
on,  oxygen  gradients,  and  the  availability  of 
sits  on  biological  transformation  rates  remain 
:  answered.  These  effects  will  need  to  be 
ated  if  laboratory  data  are  to  be  successfully 
X)lated  to  describe  the  fate  of  chemicals  in 
uvironment.   (See  also   W87-08675)   (Lantz- 

08680 


ROLYSIS, 

Chemical  Co.,  Midland,  MI.  Dept.  of  Agri- 
ral  Products. 

Neely. 

Environmental  Exposure  from  Chemicals, 
lie  I,  CRC  Press,  Inc.,  Boca  Raton,  FL.  1985. 
-173,  2  fig,  9  tab,  36  ref. 

riptors:  'Fate  of  pollutants,  'Hydrolysis, 
mical  reactions,  Environmental  effects,  Deg- 
lon.  Mathematical  studies,  Ecosystems,  Path 
Uutants. 

mportance  of  hydrolysis  in  the  environmental 
)f  pollutants  is  that  the  reaction  introduces  a 
>xyl  group  into  the  parent  molecule.  The  re- 
g  product  is  usually  more  susceptible  to  fur- 
ittack  through  the  process  of  biodegradation 
ibotolysis.  Furthermore,  the  hydroxyl  group 
s  the  chemical  more  water  soluble  and  hence 
es  the  potential  for  bioconcentration.  For 
molecules  that  undergo  hydrolysis,  the  abili- 
estimate  the  rate  constant  depends  on  how 
previous  work  has  been  done  in  that  particu- 
amily.  Theoretical  chemistry  has  not  yet 
ed  the  level  of  sophistication  where  a  predic- 
)f  reactivity  can  be  made  based  on  the  struc- 
Consequently,  reliance  on  the  various  linear 
aiergy  relations  that  have  been  developed  for 
cting  rate  constants  is  necessary.  However, 
Bt  value  is  an  experimentally  derived  number 
rvery  effort  should  be  made  to  measure  the 
and/or  search  the  literature  for  a  suitable 
.  Once  a  constant  is  obtained  it  should  be 
ined  in  light  of  the  ecosystem  where  it  will  be 
This  is  necessary  as  the  value  derived  under 
Mory  conditions  may  have  no  relation  to  the 
rorld.  (See  also  W87-08675)  (Lantz-PTT) 
08681 


TOCHEMICAL  TRANSFORMATIONS, 

International,  Menlo  Park,  CA.  Physical  Or- 
Chemistry  Dept. 
ill,  and  W.  Mabey. 

Environmental  Exposure  from  Chemicals, 
me  I,  CRC  Press,  Inc.,  Boca  Raton,  FL.  1985. 
-216.  5  fig,  12  tab,  100  ref. 


Descriptors:  •Fate  of  pollutants,  *Path  of  pollut- 
ants, *Chemical  reactions,  'Photochemistry,  Pho- 
toactivation,  Photolysis,  Hydrogen  ion  concentra- 
tion, Turbidity,  Temperature. 

Many  organic  chemicals  introduced  into  the  envi- 
ronmental absorb  sunlight  and  undergo  transfor- 
mations to  new  molecular  species.  Organic  photo- 
chemistry has  been  an  area  of  vigorous  research 
for  the  past  30  years  with  general  emphasis  on  the 
relation  of  molecular  structure  to  photoprocesses. 
Experimental  methods  can  now  provide  informa- 
tion on  lifetimes,  identities  and  reactivities  of  excit- 
ed states  and  intermediates,  reaction  rate  constants 
and  products.  Environmental  chemists  have  now 
begun  to  examine  in  some  detail  environmental 
photochemical  processes  where  sunlight  is  the 
energy  source,  reactant  concentrations  are  low, 
and  aerated  water  is  the  solvent.  Two  of  the  princi- 
pal concerns  of  environmental  chemists  are  to 
measure  and/or  predict  the  rates  and  products  of 
transport  or  transformation  process  in  some  envi- 
ronmental compartment,  and  to  understand  how 
environmental  factors  such  as  pH,  turbidity,  cloud 
cover  or  temperature  affect  the  process.  For  pho- 
tochemical processes  the  chemist  must  devise  ways 
of  using  photolysis  rates  measured  using  artificial 
light  sources  and  thin  optical  cells  to  make  accu- 
rate predictions  of  photolysis  rates  in  sunlight  in 
shallow  or  deep  and  clear  or  turbid  natural  waters 
and  at  different  times  of  year.  Despite  the  complex- 
ity of  this  problem,  experimental  measurements 
and  theoretical  predictions  for  environmental  pho- 
tolysis rate  constants  generally  are  in  good  agree- 
ment. (See  also  W87-08675)  (Lantz-PTT) 
W87-08682 


EQUILIBRIUM  MODELS  FOR  THE  INITIAL 
INTEGRATION  OF  PHYSICAL  AND  CHEMI- 
CAL PROPERTIES, 

Toronto  Univ.  (Ontario).  Dept.  of  Chemical  Engi- 
neering and  Applied  Chemistry. 
S.  Paterson. 

IN:  Environmental  Exposure  from  Chemicals, 
Volume  I,  CRC  Press,  Inc.,  Boca  Raton,  FL.  1985. 
p  217-231,  1  fig,  7  tab,  21  ref. 

Descriptors:  'Equilibrium,  'Model  studies,  'Physi- 
cal properties,  'Fate  of  pollutants,  'Chemical 
properties,  'Path  of  pollutants,  Ecosystems,  Math- 
ematical models. 

The  main  use  of  an  environmental  model  is  the 
prediction  of  the  behavior  of  a  chemical  in  the 
environment.  This  knowledge  is  essential  in  the 
avoidance  of  disruptive  effects  to  the  ecosystem  by 
new  and  existing  chemicals.  Additional  incentives 
for  improving  this  capacity  include  the  prevention 
of  adverse  health  effects  to  humans  and  other 
organisms,  increased  knowledge  of  the  pathways 
and  persistence  of  a  substance  in  the  environment, 
and  the  development  of  appropriate  regulatory 
aids.  This  capability  clearly  requires  data  on  the 
compound's  physical  chemical  properties  and  reac- 
tivity usually  obtained  experimentally.  But  it  is  not 
always  immediately  obvious  how  this  information 
can  be  used  to  assess  the  partitioning  and  persist- 
ence of  the  chemical  in  the  environment.  A  de- 
scription is  given  of  simple  equilibrium  models 
which  help  to  elucidate  the  ultimate  fate  of  the 
chemical  by  integrating  the  experimental  data;  de- 
termining the  relative  concentrations  of  the  sub- 
stance in  various  compartments  of  the  environ- 
ment; and  assessing  the  degradative  process  which 
controls  its  behavior  and  persistence.  A  brief  de- 
scription is  also  given  of  transport  processes  which 
may  be  included  in  a  nonequilibrium  model.  Most 
of  these  models  are  based  on  the  use  of  evaluative 
environments  which  usually  consist  of  well-de- 
fined, homogeneous  compartments  of  specified 
volumes  and  properties.  It  is  useful  first  to  review 
briefly  the  need  for,  and  nature  of,  these  environ- 
ments. (See  also  W87-08675)  (Lantz-PTT) 
W87-08683 


IMPACT  OF  MESOSCALE  CONVECTIVE  SYS- 
TEMS ON  REGIONAL  VISIBILITY  AND  OXI- 
DANT DISTRIBUTIONS  DURING  PERSIST- 
ENT ELEVATED  POLLUTION  EPISODES, 

For  primary  bibliographic  entry  see  Field  2B. 
W87-08695 


Sources  Of  Pollution — Group  5B 

TRACER  STUDY  OF  VERTICAL  EXCHANGE 
BY  CUMULUS  CLOUDS, 

Environmental  Protection  Agency,  Research  Tri- 
angle Park,  NC.  Atmospheric  Science  Research 
Lab. 

For  primary  bibliographic  entry  see  Field  2A. 
W87-08699 


BACTERIOLOGICAL   QUALITY   OF   DRINKS 
FROM  VENDING  MACHINES, 

University    Hospital    of   Wales    (Cardiff).    Public 

Health  Lab. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-08704 


90SR  AND  137CS  IN  PEAT  DEPOSITS  OF 
LOW-LYING  BOG  IN  THE  INFLUENCE  ZONE 
OF  THE  BELOYARSK  ATOMIC  POWER  STA- 
TION, 

M.  G.  Nifontova,  V.  I.  Makovskii,  and  N.  V. 

Kulikov. 

Soviet  Journal  of  Ecology  SJECAH,  Vol.  17,  No. 

3,  p  153-158,  January  1987.  5  tab,  8  ref.  Translated 

from  Ekologiya,  No.  3,  p  46-51,  May-June  1986. 

Descriptors:  'Path  of  pollutants,  'Strontium, 
'Cesium,  'Peat,  'Radioisotopes,  Atomic  power 
plants,  Bogs,  Distribution. 

Radioactive  disbalanced  water  increases  the  radio- 
nuclide content  in  bog  vegetation.  The  concentra- 
tion of  radionuclides  in  the  plants  of  the  areas  of 
the  Ol'khovskoe  bog  permanently  flooded  with 
waste  water  from  an  atomic  energy  station  is  10- 
100  times  higher  than  in  a  control  bog.  137Cs 
accumulation  in  the  Ol'khovskoe  bog  plants  is  ap- 
proximately ten  times  greater  than  that  of  90Sr. 
This  is  because  more  137Cs  than  90Sr  is  discharged 
in  the  atomic  power  station  disbalanced  water.  The 
data  show  that  the  discharge  of  disbalanced  water 
from  the  Beloyarsk  atomic  power  station  over  its 
20  years  of  operation  has  led  to  a  2-9  fold  increase 
in  90Sr  content  in  various  areas  of  the  Ol'khovskoe 
bog  peat  bed;  137Cs  content  has  increased  16-230 
times  as  compared  with  a  control  bog  which  has 
not  been  subjected  to  such  pollution.  Areas  of  the 
Ol'khovskoe  bog  periodically  flooded  with  radio- 
active waste  have  suffered  less  pollution  than  the 
permanently  flooded  parts.  In  all  investigated  areas 
the  upper  peat  layers,  which  interact  directly  with 
the  waste  water,  showed  higher  radionuclide  con- 
centrations: from  28  to  44%  more  90Sr,  and  from 
43  to  53%  more  137Cs  retained  in  the  upper  0-25 
cm  peat  layers,  and  80-95%  more  of  the  combined 
content  of  both  radionuclides  stem  solely  from 
global  atomospheric  radioactive  fallout,  90Sr  and 
137Cs  distribution  show  roughly  the  same  quanti- 
tative ratio.  Liquid  waste  from  the  atomic  power 
stations  has  led  to  an  increase  in  the  radionuclide 
content  in  plants  found  in  the  Ol'khovskoe  bog 
peat  beds.  (Alexander-PTT) 
W87-08710 


GEOCHEMICAL  PARTITIONING  OF  HEAVY 
METALS  IN  SEDIMENTS  OF  THREE  ESTU- 
ARIES ALONG  THE  COAST  OF  RIO  DE  JA- 
NEIRO (BRAZIL), 

Universidade  Federal  Fluminense,  Niteroi  (Brazil). 

Dept.  de  Geoquimica. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-08717 


HEAVY  METAL  POLLUTION  IN  THE  PAR- 
AIBA  DO  SUL  RIVER,  BRAZIL, 

Universidade  Federal  do  Rio  de  Janeiro  (Brazil). 

Inst,  de  Biofisica. 

W.  C.  Pfeiffer,  M.  Fiszman,  O.  Malm,  and  J.  M. 

Azcue. 

The  Science  of  the  Total  Environment  STENDL, 

Vol.  58,  No.  1/2,  p  73-79,  December  1986.  1  fig,  4 

tab,  10  ref. 

Descriptors:  'Bioindicators,  'Heavy  metals,  'Path 
of  pollutants,  'Paraiba  do  Sul  River,  'Sediments, 
Brazil,  Rivers,  Metals,  Transport,  Aquatic  plants. 

The  methodology  of  critical  pathway  analysis  suc- 
cessfully employed  to  asses  the  impact  of  the  nu- 
clear industry  has  been  applied   to  evaluate  the 
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Group  5B — Sources  Of  Pollution 

stable  metal  pollution  in  the  Paraiba  do  sul  River 
(PSR),  Brazil.  Results  show  that  concentrations  of 
four  metals  (Pb,  Cu,  Cr  and  Zn)  out  of  eight 
released  by  an  industrial  park  are  critical.  Bottom 
sediment  and  suspended  particles  are  the  most  con- 
taminated abiotic  compartments.  Suspended  parti- 
cles are  the  main  compartment  for  metal  transport 
downstream.  The  metal  concentrations  are  signifi- 
cantly higher  in  the  surface  coatings,  which  are 
considered  to  be  the  available  fraction  of  suspend- 
ed particles  and  bottom  sediments,  than  in  the 
residual  fraction.  Eichornia  azure  and  Eichornia 
crassipes,  common  aquatic  plants  in  the  area,  can 
be  employed  as  biological  monitors  for  the  critical 
heavy  metals  discharged  into  the  PSR.  (Author's 
abstract) 
W87-08718 


CHLORINATED  INSECTICIDES  AND  PCBS  IN 
ASTEROIDEA  AND  HOLOTHUROIDEA  SPE- 
CIES FROM  RIJEKA  BAY,  YUGOSLAVIA, 

Institut    Rudjer   Boskovic,    Zagreb   (Yugoslavia). 

Center  for  Marine  Research. 

N.  Picer,  and  M.  Picer. 

The  Science  of  the  Total  Environment  STENDL, 

Vol.  57,  p  39-47,  December  1986.  2  fig,  4  tab,  20 

ref. 

Descriptors:  *Bioaccumulation,  *Path  of  pollut- 
ants, 'Chlorinated  insecticides,  Poly  chlorinated  bi- 
phenyls,  *Asteroidea,  *Holothuroidea,  'Rijeka 
Bay,  Sediments,  DDT,  Tissue  analysis. 

For  an  evaluation  of  the  extent  of  pollution  in 
Rijeka  Bay,  Yugoslavia  by  chlorinated  hydrocar- 
bons an  investigation  of  levels  in  sediments  and  the 
most  abundant  benthic  organisms  (Asteroidea  and 
Holothuroidea  species)  has  been  carried  out.  Sam- 
ples were  collected  at  several  stations  in  October 
1981.  The  concentrations  of  chlorinated  insecti- 
cides and  poly  chlorinated  biphenyls  (PCBs)  in  As- 
teroidea species  were  from  0.5  to  46.0 
microgram(ug)/kg  for  DDT  sub  total,  and  from 
2.5  to  435  ug/kg  (wet  weight)  for  PCBs.  For  the 
PCBs  in  Holothuroidea  species  the  values  ranged 
from  4.4  to  37.2  ug/kg  and  for  DDT  sub  total  from 
0.9  to  48.5  ug/kg.  The  contamination  of  Asteroidea 
and  Holothuroidea  samples  from  Rijeka  Bay  with 
persistent  chlorinated  hydrocarbons  was  compared 
with  other  data  for  the  same  species  from  other 
parts  of  the  world.  Accumulation  of  chlorinated 
hydrocarbons  by  Asteroidea  and  Holothuroidea 
species  from  sediments  of  Rijeka  Bay  is  discussed 
with  respect  to  concentration  factors  (CF).  The 
highest  CF  (70.0)  (dry  biota/dry  sediment)  was 
obtained  for  the  intestines  of  Asteroidea  species  for 
PCBs  and  a  value  of  only  2.6  was  obtained  for 
DDT  sub  total  for  the  skin  and  muscle  of  Holoth- 
uroidea species.  The  relatively  low  bioaccumula- 
tion  of  PCBs  and  DDTs  from  sediments  in  the 
Rijeka  Bay  by  the  Asteroidea  and  Holothuroidea 
species  is  reassuring,  because  of  the  problem  of 
dredging  and  ocean  dumping  of  sediments  polluted 
with  persistent  chlorinated  hydrocarbons.  (Au- 
thor's abstract) 
W87-08724 


SOME  METALS  AND  THEIR  POSSIBLE 
SOURCES  IN  RAIN  WATER  OF  THE  SOUTH- 
ERN BALTIC  COAST,  1976  AND  1978-1980, 

Medical  Academy,  Gdansk  (Poland).  Dept.  of  An- 
alytical Chemistry. 
P.  Szefer,  and  K.  Szefer. 

The  Science  of  the  Total  Environment  STENDL, 
Vol.  57,  p  79-89,  December  1986.  1  fig,  7  tab,  21 
ref. 

Descriptors:  'Water  pollution  sources,  'Metals, 
•Rainfall,  'Baltic  coast,  'Atomic  absorption  spec- 
troscopy, Seasonal  variation,  Regional  variation, 
Heavy  metals. 

Samples  of  rain  water  collected  at  three  sites  on 
the  Baltic  coast  were  analyzed  for  iron,  manga- 
nese, lead,  copper,  cadmium,  nickel,  cobalt,  calci- 
um, magnesium,  sodium  and  potassium  by  atomic 
absorbtion  spectroscopy  (AAS);  uranium  and  tho- 
rium were  determined  spectrophotometrically  with 
Arsenazo  III.  A  regional  and  seasonal-dependent 
variability  of  some  metal  concentrations  in  rain 
water  was  observed.  Sodium,  potassium,  magnesi- 


um and  cobalt  existed  in  water  mainly  as  dissolved 
forms,  while  lead,  iron,  uranium  and  thorium  were 
generally  contained  within  suspended  matter.  Con- 
sidering the  concentration  of  each  metal  relative  to 
iron  and  sodium  as  normalizing  elements,  three 
groups  of  metals  can  be  distinguished,  i.e.,  a  marine 
source  for  sodium;  a  terrestrial  source  for  iron, 
magnesium,  potassium,  uranium,  thorium,  manga- 
nese and  nickel;  and  an  anthropogenic  source  for 
lead,  cadmium,  copper  and  cobalt.  (Author's  ab- 
stract) 
W87-08726 


MERCURY  POLLUTION  IN  MARINE  SEDI- 
MENT CORES  NEAR  CINNABAR  DEPOSITS 
AND  A  CHLOR-ALKALI  PLANT, 

Siena  Univ.  (Italy).  Dipartimento  di  Biologia  Am- 

bientale. 

F.  Baldi,  and  M.  L.  D'Amato. 

The  Science  of  the  Total  Environment  STENDL, 

Vol.  57,  p  111-120,  December  1986.  7  fig,  20  ref. 

CEC  Grant  ENV-512(I)S. 

Descriptors:  'Path  of  pollutants,  'Mercury, 
•Marine  sediments,  'Cinnabar,  'Tyrrhenian  Sea, 
Coastal  waters,  Carbonates,  Heavy  metals,  Sedi- 
ments, Distribution,  Organic  matter. 

Three  sediment  cores  were  sampled  from  the  con- 
tinental shelf  of  the  Tyrrhenian  Sea  close  to  two 
areas  contaminated  by  mercury  from  two  different 
sources:  the  cinnabar  deposits  of  southern  Tus- 
cany, and  the  outlet  of  a  chlor-alkali  plant  at 
Rosignano  Solvay  (Livorno).  The  accumulation  of 
mercury  in  marine  sediment  cores  is  influenced 
mainly  by  the  high  carbonate  content  of  both 
natural  and  industrial  origin.  The  grain-size  of  sedi- 
ment particles  plays  an  important  role  in  the  distri- 
bution of  mercury  in  one  core  (CB  7),  in  which  the 
highest  concentration  is  associated  with  the  coarse 
fraction,  indicating  that  the  mercury  is  mainly  in 
the  form  of  cinnabar  (HgS).  Because  of  the  lack  of 
variability  in  the  abundance  of  organic  matter  in 
the  sediment,  except  at  the  top  of  the  core,  its 
influence  on  mercury  distribution  could  not  be 
determined.  We  have  tentatively  calculated  the 
sedimentation  rate  (0.82  cm/year)  in  one  core  (RO 
14)  by  means  of  the  peaks  of  the  carbonates  and 
mercury  concentrations  combined  with  data  sup- 
plied by  the  chemical  company.  The  results  show 
that  in  both  areas  over  the  last  decade  mercury 
concentrations  have  decreased  significantly.  (Au- 
thor's abstract) 
W87-08727 


QUANTITIES  OF  CADMIUM,  LEAD,  MERCU- 
RY AND  ARSENIC  ENTERING  THE  U.K.  EN- 
VIRONMENT FROM  HUMAN  ACTIVITIES, 

King's   College,   London   (England).   Monitoring 

and  Assessment  Research  Centre. 

M.  Hutton,  and  C.  Symon. 

The  Science  of  the  Total  Environment  STENDL, 

Vol.  57,  p  129-150,  December  1986.  15  tab,  53  ref. 

Descriptors:  *Water  pollution  sources,  *Cadmium, 
•Lead,  *Mercury,  *Arsenic,  •United  Kingdom, 
•Heavy  metals,  Waste  disposal,  Discharge,  Com- 
bustion, Industrial  wastes. 

This  paper  presents  an  estimate  of  the  quantities  of 
cadmium,  lead,  mercury  and  arsenic  entering  the 
U.K.  environment  from  human  activities.  Dis- 
charges are  divided  into  three  source  categories: 
the  production  and  use  of  the  elements,  inadvertent 
sources  and  various  waste  disposal  practices.  The 
major  atmospheric  sources  of  cadmium  and  mercu- 
ry include  refuse  incineration,  nonferrous  metal 
production,  iron  and  steel  production,  fossil  fuel 
combustion  and,  for  mercury  alone,  the  chlor- 
alkali  industry.  In  contrast,  lead  and  arsenic  each 
have  only  one  major  atmospheric  source:  petrol 
and  coal  combustion,  respectively.  The  largest 
inputs  of  cadmium,  lead  and  mercury  to  landfill 
arise  from  the  disposal  of  municipal  wastes;  for 
arsenic,  ash  disposal  from  coal  combustion  is  more 
important.  Industrial  activities  represent  the  major 
sources  of  trace  element  input  to  the  U.K.  sewage 
system  but  domestic  sources  are  important  for  lead 
and  cadmium,  while  road  run-off  makes  a  consider- 
able lead  input.  In  U.K.  coastal  waters  the  major 
sources  of  cadmium  are  the  direct  discharge  of 


sewage  and  industrial  effluents.  For  the  other  i 
ments,  the  dumping  of  solid  wastes  is  of  m 
significance.  The  largest  inputs  of  lead,  mere 
and  arsenic  to  U.K.  agricultural  land  arise  fr 
atmospheric  deposition;  for  cadmium  the  appli 
tion  of  phosphate  fertilizers  is  a  more  impon 
source,  while  sewage  sludge  can  be  of  local  sigi 
cance.  (Author's  abstract) 
W87-08728 


COMPOSITION   OF   SUSPENDED   PARTK 

LATE  MATTER  FROM  SCOTTISH  COAS1 

WATERS     GEOCHEMICAL     IMPLICATKJ 

FOR  THE  TRANSPORT  OF  TRACE  ME1 

CONTAMINANTS, 

Marine  Lab.,  Aberdeen  (Scotland). 

P.  W.  Balls. 

The  Science  of  the  Total  Environment  STEN1 

Vol.  57,  p  171-180,  December  1986.  4  fig,  1  tab 

ref. 

Descriptors:  *Path  of  pollutants,  'Coastal  wal 
'Particulate  matter,  'Suspended  solids,  *Scotl: 
•Heavy  metals,  Transport,  Geochemistry,  I 
Sea. 

The  concentrations  of  Fe,  Mn,  Zn,  Pb,  Cu  and 
have  been  determined  in  suspended  coastal  part 
lates.  Enrichment  factors  (EF)  have  been  d< 
mined  with  iron  as  the  reference  element  to  idi 
fy  contaminated  particulates.  Decreases  in 
between  the  Irish  Sea  and  west  of  Scotland 
interpreted  as  being  due  to  a  combination  of  ( 
tion  and  sedimentation  of  enriched  particul 
from  the  Irish  Sea.  Particulates  from  the  Firt 
Clyde  are  shown  to  be  enriched  in  mangar 
Trace  metal  enrichments  within  the  Firth 
closely  correlated  with  manganese  (but  not  it 
suggesting  that  manganese  hydroxide  coatings 
important.  The  origin  of  such  coatings  and 
wider  implications  to  coastal  geochemistry  are 
cussed.  (Author's  abstract) 
W87-08729 


ADSORPTrVE  BEHAVIOR  OF  BUTYI 
COMPOUNDS  UNDER  SIMULATED  ESI 
RINE  CONDITIONS, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Ch< 

try. 

L.  Randall,  and  J.  H.  Weber. 

The  Science  of  the  Total  Environment  STEM 

Vol.  57,  p  191-203,  December  1986.  3  fig,  3  ta 

ref.  NSF  Grant  CEE-81-16960  and  EPA  Grai 

809416. 

Descriptors:  *Butyltin  compounds,  'Adsorp 
•Chemical  reactions,  *Estuaries,  Simulation, 
water,  Salinity,  Fulvic  acids. 

Adsorption  of  BuSnCB,  Bu2SnC12,  and  Bu3 
were  studied  under  simulated  estuarine  condil 
The  variables  included  artificial  seawater  an 
dilutions  (salinity  5-35  gAg),  pH  (6.2-8.2), 
hydrous  iron  oxide  concentration  (10-1000  mj 
Fulvic  acid  concentration  was  constant  at  10 
L,  and  initial  concentration  of  butyltin  compc 
was  10  ng/ml  (as  Sn).  Adsorption  of  butyltin 
pounds  varied  from  72  to  100%  for  BuSnC13, 
56%  for  Bu2SnC12,  and  57  to  95%  for  Bu3! 
At  the  95%  confidence  level  all  three  vari 
were  significant  for  BuSnCB  adsorption,  pH 
significant  for  Bu2SnC12  adsorption,  and  pH 
salinity  were  significant  for  Bu3SnCl  adsor] 
Discussion  includes  the  importance  of,  and  re 
for,  differing  adsorptive  behavior  of  the  thre 
tyltin  compounds.  (Author's  abstract) 
W87-08730 


TRANSPORT  OF  ARSENIC  AND  MERC 
FROM  GOLD  MINING  ACTTVI 
THROUGH  AN  AQUATIC  SYSTEM, 

Canada  Centre  for  Inland  Waters,  Burlington 

tario).  Environmental  Contaminants  Div. 

A.  Mudroch,  and  T.  A.  Clair. 

The  Science  of  the  Total  Environment  STEI 

Vol.  57,  p  205-216,  December  1986.  2  fig,  5  U 

ref. 

Descriptors:  'Path  of  pollutants,  ♦Arsenic,  ' 
cury,   *Gold   mining,   'Lakes,   Limnology, 
Scotia,  Heavy  metals,  Transport,  Sediments. 
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I 


gold  mining  practices  in  the  Waverley  area  of 
a  Scotia,  Canada,  have  left  wastes  containing 
lie  and  mercury  which  are  affecting  water  and 
nent  quality  in  the  Shubenacadie  River  head- 
:r  lakes.  The  concentrations  of  arsenic  and 
.ury  in  sediments  decreased  gradually  from 
i  microgram(ug)/g  and  40  ug/g  near  the  Wa- 
;y  mine  site  to  120  ug/g  and  0.5  ug/g,  respec- 
y,  in  a  downstream  lake.  The  concentrations 
•senic  and  mercury  were  determined  in  water 
>  the  lakes  and  connecting  streams  and  in  sus- 
led  solids  collected  from  the  connecting 
ms  in  the  spring,  summer  and  fall  of  1983  to 
stigate  means  of  transport  within  the  headwa- 
ikes.  The  greatest  quantity  of  arsenic  (7. 1  kg) 
transported  by  suspended  solids  in  November, 
e  most  of  the  mercury  was  transported  by 
:nded  solids  during  spring  and  fall,  although 
roncentration  of  mercury  in  all  water  samples 
below  the  detection  limit  of  0.0005  mg/L.  A 
ftcant  increase  of  dissolved  iron  and  manga- 
concentration  was  found  during  summer 
ic  conditions  in  lake  bottom  waters  and  in  the 
r  of  connecting  streams.  Calculations  show 
arsenic  is  most  likely  associated  with  iron 
s  precipitated  after  the  mixing  of  iron-rich 
ilimnetic  water  with  oxygenated  surface  lake 
r.  and  is  transported  further  downstream  by 
aided  solids.  (Author's  abstract) 
■08731 


SONAL   VARIATION    OF   COPPER    AND 

C  CONCENTRATIONS   EN  THE  OYSTER 

COSTREA     CUCCULLATA     FROM     THE 

[PIER   ARCHIPELAGO,   WESTERN   AUS- 

I.H:   IMPLICATIONS   FOR   POLLUTION 

xTTORrNG, 

irtment   of  Conservation   and   Environment, 

i  (Australia). 

ilbot 

Science  of  the  Total  Environment  STENDL, 

57.  p  217-230,  December  1986.  2  fig,  4  tab,  15 


riptors:  *Path  of  pollutants,  'Copper,  'Zinc, 
vy  metals,  *Oysters,  'Seasonal  variation, 
ralia.  Monitoring,  Reproduction. 

intertidal  rock  oyster  Saccostrea  cuccullata, 
led  at  eight  sites  on  eight  occasions  over  a  1- 
period,  contained  mean  Cu  and  Zn  concentra- 
ranging  between  34  and  267  and  206  and  4078 
;g  dry  weight,  respectively.  In  the  study  area, 
nd  Zn  emanate  from  sewage  and  boat  slips 
billing  paints),  while  Zn  probably  also  origi- 
from  coolant  water  from  an  electricity  power 
■ating  station  and  iron  ore  exporting  facilities, 
est  oyster  wet  weight,  Cu  and  Zn  concentra- 
and  loads  occurred  in  January  (spawning 
d),  indicating  that  metal  variation  was  not 
rocating  wet  weight.  Lowest  metal  concen- 
ns  and  loads  occurred  in  October  (period  of 
of  gametogenesis),  while  lowest  wet  weight 
Ted  in  April  (post-spawning  period).  No  sig- 
at  (P  <  0.001)  variation  in  the  wet  to  dry 
lit  ratio  was  noted  temporally.  However,  sig- 
inu  though  slight,  variation  was  noted  be- 
»  polluted  and  unpolluted  oysters.  Results  of 
tudy  indicate  that  pollution  control  monitor- 
irograms  should  consider:  (i)  seasonal  varia- 
of  metal  concentrations;  (ii)  portion  of  the 
during  which  standards  are  exceeded;  (iii) 
r  size  and  availability  for  human  consump- 
v)  suitability  of  standards  where  shellfish  are 
onsumed  as  a  staple  diet;  (v)  appropriate  size 
s  which  can  be  used  for  selecting  specimens 
tersite  comparisons;  (vi)  wet  to  dry  weight 
lations:  techniques,  spatial  and  temporal  vari- 
s;  and  (vii)  the  physical  dynamics  of  sites 
(Author's  abstract) 
08732 


OF  BULLFROGS  (RANA  CATESBEIANA) 
MOLOGICAL  MARKERS  FOR  2,3,7,8-TE- 
^HLORODIBENZO-P-DIOXIN  CON- 

INATION  IN  THE  ENVIRONMENT, 

>nal  Center  for  Toxicological  Research,  Jef- 

i,  AR  Div.  of  Chemistry. 

mmary  bibliographic  entry  see  Field  5A. 

08733 


LEACHING  LOSSES  FROM  IRRIGATED  PAS- 
TURE: WAIAU  IRRIGATION  SCHEME, 
NORTH  CANTERBURY, 

Ministry  of  Works  and  Development,  Christ- 
church  (New  Zealand).  Water  and  Soil  Director- 
ate. 

M.  E.  Close,  and  P.  H.  Woods. 
New   Zealand   Journal   of  Agricultural   Research 
NEZFA7,  Vol.  29,  No.  2,  p  339-349,  1986.  3  fig,  6 
tab,  16  ref. 

Descriptors:  *Path  of  pollutants,  'Non-point 
sources,  'Water  pollution  sources,  'Leaching,  'Ir- 
rigation, 'Lysimeters,  Nutrients,  Nitrogen,  Phos- 
phorus, Sulfates,  Potassium,  New  Zealand. 

Leaching  of  solutes  from  irrigated  pasture  in  the 
Waiau  Irrigation  Scheme,  North  Canterbury  was 
measured  using  non-weighing  lysimeters.  During 
an  irrigation  season  the  leashing  losses  of  total 
nitrogen  (nitrate  N  +  total  dissolved  Kjeldahl  N) 
ranged  from  7  to  70  kg  N/ha,  phosphorus  from  0.4 
to  4  kg  P/ha,  sulfate  from  7  to  29  kg  S/ha,  and 
potassium  from  9  to  26  kg  K/ha.  The  distribution 
of  soil  nutrients  across  the  irrigation  strip  was 
measured.  Urine  patches  resulted  in  considerable 
variability  in  the  data,  and  tended  to  occur  more 
frequently  near  the  edge  of  the  border  strips,  prob- 
ably because  of  sheep  camping.  An  assessment  of 
average  leaching  for  the  Waiau  scheme  was  made. 
(Author's  abstract) 
W87-08737 


HYDRAULIC/CHEMICAL  CHANGES 

DURING  GROUND-WATER  RECHARGE  BY 
INJECTION, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 
S.  N.  Hamlin. 

Ground  Water  GRWAAP,  Vol.  25,  No.  3,  p  267- 
274,  May- June  1987.  9  fig,  3  tab,  17  ref. 

Descriptors:  'Water  reuse,  'Water  quality  control, 
'Water  pollution  treatment,  'Hydraulic  conductiv- 
ity, 'Aquifers,  'Groundwater  recharge,  'Re- 
claimed water,  'Injection  wells,  Clay,  Sodium, 
Ions. 

Groundwater  recharge  by  injection  of  reclaimed 
water  is  a  feasible  method  of  improving  ground- 
water quality  in  the  shallow  aquifer  system  in  the 
Palo  Alto  Baylands  along  the  San  Francisco  Bay. 
Groundwater  was  initially  more  saline  than  sea 
water.  Reclaimed  water  was  injected  at  a  rate  of  10 
gallons  per  minute  from  June  5,  1980,  to  July  1, 
1980.  At  the  completion  of  injection,  water  from 
an  observation  well  3 1  feet  from  the  injection  well 
was  98  percent  injected  water  -  in  essence,  fresh 
water.  An  abrupt  rise  in  the  water  level  in  the 
injection  well  of  about  1.5  feet  during  the  initial 
injection  test  was  the  result  of  a  3.5  percent  density 
difference  between  injected  fresh  water  and  saline 
groundwater.  The  arrival  of  injected  water  at  ob- 
servation wells  showed  the  same  effect,  allowing 
monitoring  of  chemical  and  hydraulic  changes  en- 
tirely through  water-level  data.  The  initially  sodic 
clays  in  the  confining  layer  were  expected  to  swell 
as  the  saline  groundwater  (sodium  source)  was 
diluted  by  recharge  water.  The  sodium  ion  causes 
excessive  coordination  with  the  hydronium  ion 
(H30(  +  ))  in  the  clay  lattice,  resulting  in  expansion 
as  the  saline  water  is  diluted.  X-ray  diffraction 
analysis  of  clay  samples  soaked  first  in  native  and 
then  in  injected  water  showed  this  effect.  Calcium 
replaces  sodium  and  limits  expansion.  Prior  to  in- 
jection the  saline  groundwater  was  super-saturated 
with  calcite.  Dilution,  as  injection  proceeded, 
eventually  produced  an  undersaturation  of  calcite. 
An  increase  in  well  specific  capacity  indicates  that 
calcite  dissolved  from  the  aquifer  matrix,  improv- 
ing hydraulic  conductivity.  (Author's  abstract) 
W87-08751 


DISTRIBUTION    COEFFICIENT    OF    TRICH- 
LOROETHYLENE  IN  SOIL-WATER  SYSTEMS, 

Geosystem  Consultants,  Inc.,  Irvine,  CA. 
M.  Mehran,  R.  L.  Olsen,  and  B.  M.  Rector. 
Ground  Water  GRWAAP,  Vol.  25,  No.  3,  p  275- 
282,  May-June  1987.  2  fig,  2  tab,  27  ref. 


Sources  Of  Pollution — Group  5B 

Descriptors:  'Path  of  pollutants,  'Trichloroethy- 
lene,  'Field  tests,  'Groundwater,  Distribution,  Or- 
ganic carbon,  Prediction,  Organic  solvents. 

The  distribution  coefficient  of  trichloroethylene 
(TCE)  was  obtained  from  field  and  theoretical 
methods.  The  field  method  was  based  on  measur- 
ing TCE  concentrations  in  the  soil  samples  and  in 
the  adjacent  groundwater.  The  theoretical  method 
was  based  on  using  the  organic  carbon  content  of 
the  soil  and  the  octanol/water  partition  coefficient 
for  TCE.  The  average  distribution  coefficient  for 
19  field  samples  and  four  methods  of  calculation 
was  0.18  ml/g  which  is  in  agreement  with  litera- 
ture data  and  octanol/water  partition  coefficients 
results.  For  soils  containing  greater  than  0.1  per- 
cent organic  carbon,  the  theoretical  methods  of 
calculating  the  distribution  coefficient  appear  to  be 
valid.  For  soils  low  in  organic  carbon  content, 
laboratory  determinations  of  the  distribution  coef- 
ficient can  provide  reasonable  estimates  for  pre- 
dicting actual  migration  rates.  Field  determinations 
of  distribution  coefficients  are,  however,  preferred 
because  they  integrate  the  effect  of  various  factors 
on  partitioning  of  TCE.  (Author's  abstract) 
W87-08752 


COMPARISON  OF  FIELD  AND  LABORATO- 
RY METHODS  FOR  DETERMINING  CON- 
TAMINANT FLOW  PARAMETERS, 

Toronto  Univ.,  Scarborough  (Ontario).  Ground- 
water Research  Group. 

S.  R.  Taylor,  G.  L.  Moltyaner,  K.  W.  F.  Howard, 
and  R.  W.  D.  Killey. 

Ground  Water  GRWAAP,  Vol.  25,  No.  3,  p  321- 
330,  May-June  1987.  11  fig,  3  tab,  21  ref. 

Descriptors:  'Groundwater  movement,  'Field 
tests,  'Path  of  pollutants,  'Comparison  studies, 
'Solute  transport,  'Tracers,  Aquifers,  Hydraulic 
conductivity,  Sand,  Grain  size,  Dispersivity. 

In  situ  estimates  of  advective  and  dispersive  prop- 
erties of  groundwater  flow  systems  are  essential  for 
the  adequate  prediction  of  solute  flow.  Field  tracer 
tests  provide  the  best  estimates  of  these  properties; 
however,  this  approach  is  often  precluded  by  the 
expense  and  time  involved.  Various  laboratory 
techniques  have  been  developed  to  circumvent 
these  problems  and  provide  convenient  estimates 
of  hydraulic  conductivity  and  dispersivity.  Al- 
though these  techniques  are  used  extensively  in 
hydrogeological  investigations,  very  few  attempts 
have  been  made  to  compare  their  estimates  with 
field  values.  A  detailed  investigation  was  per- 
formed on  an  unconfined  sand  aquifer  using  a 
combination  of  routine  laboratory  techniques  and 
an  innovative  field  tracer  test.  The  extensive  data 
set  provided  a  unique  opportunity  to  compare  field 
results  with  those  obtained  by  a  variety  of  labora- 
tory techniques.  The  hydraulic  conductivity  results 
from  two  different  methods  of  grain-size  analysis 
were  observed  to  be  quite  well  correlated,  al- 
though their  absolute  values  did  not  correspond 
with  the  hydraulic  conductivities  determined  from 
the  tracer  test.  However,  contrary  to  previous 
studies,  the  results  from  grain-size  analysis  were 
the  same  order  of  magnitude  as  the  in  situ  values. 
In  addition,  the  two  grain-size  methods  appear  to 
provide  upper  and  lower  boundaries  within  which 
lie  the  hydraulic  conductivity  estimates  determined 
from  the  tracer  test.  Thus,  grain-size  analysis  of 
moderately  to  well  sorted  sands  may  provide  rea- 
sonable and  convenient  approximations  of  hydrau- 
lic conductivities  of  the  aquifer.  No  correlation 
was  observed  between  field  tracer  test  longitudinal 
dispersivity  values  and  those  determined  from  lab- 
oratory column  tracer  tests.  The  latter,  however, 
differed  by  only  an  order  of  magnitude  from  the  in 
situ  point  measurements,  a  difference  which  is  con- 
siderably smaller  than  has  been  previously  report- 
ed. This  is  largely  attributed  to  the  accuracy  of  the 
sampling  methods  used  in  the  tracer  tests.  (Au- 
thor's abstract) 
W87-08757 


IMPACT  OF  THE  DUPUIT-FORCHHEIMER 
APPROXIMATION  ON  SALT-WATER  INTRU- 
SION SIMULATION, 

Kansas  State  Geological  Survey,  Lawrence. 
For  primary  bibliographic  entry  see  Field  2F. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

W87-08758 

PERFORMANCE  AND  ANALYSIS  OF  AQUI- 
FER TRACER  TESTS  WITH  IMPLICATIONS 
FOR  CONTAMINANT  TRANSPORT  MODEL- 
ING -  A  PROJECT  SUMMARY, 

Auburn  Univ.,  AL.  Dept.  of  Civil  Engineering. 

F.  J.  Molz,  O.  Guven,  J.  G.  Melville,  and  J.  F. 

Keely. 

Ground  Water  GRWAAP,  Vol.  25,  No.  3,  p  337- 

341,  May-June  1987.  7  fig. 

Descriptors:  'Groundwater  movement,  ♦Ground- 
water pollution,  'Aquifer  testing,  *Path  of  pollut- 
ants, 'Tracers,  'Model  studies,  'Dispersivity,  Hy- 
drodynamics, Artifacts,  Velocity,  Simulation,  Cali- 
brations, Prediction. 

The  scale-dependence  of  dispersivity  values  used 
in  contaminant  transport  models  to  estimate  the 
spreading  of  contaminant  plumes  by  hydrodynam- 
ic  dispersion  processes  was  investigated  and  found 
to  be  an  artifact  of  conventional  modeling  ap- 
proaches (especially,  vertically  averaged  param- 
eters in  two-dimensional  plume  simulations).  The 
work  reported  here  shows  that  variations  in  hy- 
draulic conductivity  with  depth  result  in  signifi- 
cant variations  in  groundwater  flow  and  contami- 
nant transport  velocities;  it  is  the  resulting  velocity 
variations  that,  if  vertically  averaged,  give  rise  to 
apparent  scale-dependency  of  dispersion  (e.g.,  in- 
creased dispersion  with  increasing  travel  distance). 
Special  depth-selective  observation  well  designs 
are  recommended  by  the  authors  for  use  in  tracer 
tests,  so  that  detailed  estimates  of  the  variations  in 
hydraulic  conductivity,  and  flow  and  transport 
velocities  can  be  obtained.  Innovative  modeling 
techniques  that  take  advantage  of  the  detailed  in- 
formation obtainable  from  such  tests  (by  emphasiz- 
ing advective  transport,  as  opposed  to  dispersive 
transport),  have  been  developed  by  the  authors. 
These  modeling  techniques  are  shown  to  have  an 
element  of  true  predictive  ability,  being  able  to 
closely  simulate  actual  results  with  little  or  no 
calibration.  (Author's  abstract) 
W87-08759 


MANAGING    POWERPLANT    COMBUSTION 
WASTES, 

For  primary  bibliographic  entry  see  Field  5E. 

W87-08803 


PROFILES  OF  NITROGEN  SPECIES  IN  A 
SAND-SILT  AQUIFER  AT  HASLEMOEN, 
SOLOR,  SOUTH  NORWAY, 

Agricultural  Univ.  of  Norway,  Aas. 

J.-O.  Englund,  and  S.  Haldorsen. 

Nordic  Hydrology  NOHYBB,  Vol.  17,  No.  4/5,  p 

295-304,  1986.  4  fig,  2  tab,  13  ref. 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
sources,  'Nitrogen,  'Nitrates,  'Groundwater, 
•Aquifers,  Sand  aquifers,  Chemical  analysis, 
Vadose  water,  Norway,  Haslemoen,  Monitoring, 
Pore  pressure,  Permeability  coefficient,  Forests, 
Agriculture,  Profiles. 

Chemical  profiles  of  water  in  the  vadose  zone  and 
in  the  upper  part  of  the  groundwater  from  a  water- 
table  sand-silt  aquifer  at  Haslemoen,  South 
Norway,  were  studied.  Filter  tips  attached  to  steel 
pipes  (BAT  monitoring  system)  were  installed  to 
different  depths  at  two  localities.  The  system 
makes  it  possible  to  measure  pore  pressures  and 
hydraulic  conductivities  and  to  take  samples  under 
controlled  conditions  both  above  and  below  the 
groundwater  level.  One  locality  is  characterized 
by  forest,  groundwater  level  at  about  7  meters 
below  the  surface,  and  filter  tips  down  to  13.2 
meters.  Agricultural  land  surrounds  the  field  instal- 
lations at  the  other  locality,  with  groundwater 
level  about  4.5  meters  below  the  surface,  and  filter 
tips  down  to  10.4  meters.  The  chemical  data  dem- 
onstrate: (1)  higher  concentrations  of  both  total 
nitrogen  and  nitrate  below  agricultural  land;  (2) 
decreasing  concentrations  downwards  of  both  total 
nitrogen  and  nitrate  in  both  profiles;  and  (3)  iron 
and/or  organic  carbon  seems  to  take  part  in  the 
reduction  of  nitrate,  probably  to  free  nitrogen. 
(Author's  abstract) 
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LABORATORY  EXPERIMENTS  ON  SOLUTE 
TRANSPORT  IN  NON-HOMOGENEOUS 
POROUS  MEDIA, 

Technical  Univ.  of  Denmark,  Lyngby. 

A.  Refsgaard. 

Nordic  Hydrology  NOHYBB,  Vol.  17,  No.  4/5,  p 

305-314,  1986.  6  fig,  1  tab,  5  ref. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
movement,  'Solute  transport,  'Solutes,  'Ground- 
water, 'Soil  properties,  'Soil  physical  properties, 
Permeability  coefficient,  Porosity,  Soil  porosity, 
Heterogeneity,  Theoretical  analysis,  Mathematical 
equations,  Mathematical  studies,  Experimental 
data,  Comparison  studies. 

Solute  transport  in  groundwater  is  a  process  which 
has  become  of  major  importance  during  the  last 
decades  due  to  increasing  contamination  of 
groundwater.  This  process  usually  occurs  in  a 
medium  heterogeneous  with  respect  to  hydraulic 
conductivity  and  porosity,  properties  that  affect 
the  dispersion  of  the  solutes.  An  experimental  in- 
vestigation was  described  of  the  solute  transport 
process  in  heterogeneous  porous  media,  especially 
the  connection  between  the  statistical  properties  of 
their  hydraulic  conductivity  distributions  and  the 
dispersion  parameters  governing  the  spreading  of 
the  solutes.  The  experimental  results  are  compared 
to  theoretical  solutions  derived  for  the  same  case 
of  a  solute  pulse  in  an  average  uniform  flow 
through  a  heterogeneous  porous  medium.  General- 
ly there  is  good  agreement  between  the  theory  and 
the  experiments.  In  field  applications  this  means 
that  the  dispersion  parameters  can  be  more  readily 
determined  from  the  soil  properties.  Furthermore, 
the  deviations  between  dispersivities  found  under 
field  conditions  can  be  explained  quantitatively  by 
the  differences  in  the  length  scales  and  in  the 
variances  of  the  hydraulic  conductivity  distribu- 
tions. (Author's  abstract) 
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STOCHASTIC  MODELLING  OF  A  CONTAMI- 
NATED AQUIFER:  THE  UNCONDITIONAL 
APPROACH, 

Technical  Univ.  of  Denmark,  Lyngby. 

D.  Van  Rooy. 

Nordic  Hydrology  NOHYBB,  Vol.  17,  No.  4/5,  p 

315-324,  1986.  8  fig,  10  ref. 

Descriptors:  'Groundwater  pollution,  'Waste  dis- 
posal, 'Aquifers,  'Path  of  pollutants,  'Model  stud- 
ies, 'Water  pollution,  Solute  transport,  Mathemati- 
cal studies,  Mathematical  models,  Mathematical 
equations,  Leachates,  Landfills,  Geostatistics, 
Monte  Carlo  Method,  Transmissivity,  Stochastic 
process,  Zealand,  Denmark,  Simulation,  Kriging. 

A  stochastic  solute  transport  model  is  applied  to  a 
case  of  groundwater  contamination  in  Zealand, 
Denmark.  The  contamination  is  caused  by  leachate 
from  an  unprotected  landfill  situated  in  a  highly- 
permeable  unconfined  aquifer.  The  stochastic 
model  combines  the  geostatistical  techniques  of 
semivariogram  analysis  and  kriging  with  a  numeri- 
cal solute  transport  model.  A  Monte  Carlo  ap- 
proach using  the  turning  bands  technique  to  gener- 
ate transmissivity  fields  is  chosen.  Some  prelimi- 
nary results  of  the  unconditional  stochastic  simula- 
tions are  presented.  The  contaminant  plume  is 
characterized  by  expected  concentrations  of  chlo- 
ride and  standard  deviations  which  can  be  inter- 
preted as  uncertainties  related  to  unknown  spatial 
variations  in  the  transmissivity  distribution. 
(Wood-PTT) 
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EFFECT  OF  FERTILIZATION  WITH  MUNICI- 
PAL SLUDGE  ON  THE  GLUTATHIONE,  PO- 
LYAMINE,  AND  CADMIUM  CONTENT  OF 
COLE  CROPS  AND  ASSOCIATED  LOOPERS 
(TRICHOPLUSIA  NI), 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Boyce  Thompson  Institute  for 
Plant  Research. 

For  primary  bibliographic  entry  see  Field  5C. 
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HEAVY  METAL  POLLUTION  Of  I  UK  MI 
CANAL  OF  KANDY:  AN  ENVIRONMENT) 
CASE  STUDY  FROM  SRI  LANKA, 

Peradeniya  Univ.  (Sri  Lanka).  Dept.  of  Geoloj 
For  primary  bibliographic  entry  see  Field  5C. 
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EFFECT  OF  INGESTED  BENZO(A)PYRE! 
AND  CADMIUM  ON  TISSUE  ACCLMLI 
TION,  HYDROXYLASE  ACTIVITY,  AND  1 
TESTINAL  MORPHOLOGY  OF  THE  BLAl 
SEA  BASS,  CENTROPRISTIS  STRIATA, 
National  Marine  Fisheries  Service,  Charleston,  i 
Charleston  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 
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AGE-DEPENDENT  LUNG  DOSES  FROM  ] 
GESTED  222RN  IN  DRINKING  WATER, 

North   Carolina   Univ.   at  Chapel   Hill.   Dept. 
Environmental  Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5C. 
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TREES  AS  INDICATORS  OF  SUBTERRANE 
WATER  FLOW  FROM  A  RETIRED  RADIOj 
TIVE  WASTE  DISPOSAL  SITE, 

Battelle  Pacific  Northwest  Labs.,  Richland,  V 
For  primary  bibliographic  entry  see  Field  5A. 
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LIMITS    OF    BIOACCUMULATION    OF   ( 

GANIC  PIGMENTS  EN  FISH:  THEIR  RE 

TION    TO    THE    PARTITION    COEFFICH 

AND  THE  SOLUBILITY  EN  WATER  AND  ( 

TANOL, 

Ecological  and  Toxicological  Association  of 

Dyestuffs  Manufacturing  Industry,  Basel  (Swit 

land). 

R.  Anliker,  and  P.  Moser. 

Ecotoxicology       and       Environmental       Sa 

EESADV,  Vol.  13,  No.  1,  p  43-52,  February  1 

2  fig,  2  tab,  22  ref. 

Descriptors:  'Bioaccumulation,  'Pigments,  • 
ganic  compounds,  'Solubility,  'Dyes,  'Water 
lution  effects,  'Biological  magnification,  'Patl 
pollutants,  'Fish,  Accumulation,  Water  pollul 
Chemical  properties,  Lipids,  Toxicity. 

The  reliable  experimental  determination  of  the 
tition  coefficient  (P  sub  OW)  of  organic  pigm 
is  hampered  by  the  extremely  low  water  solu 
ties  of  these  compounds.  Therefore,  P  sub 
values  and  water  solubilities  were  calculated  fc 
typical  organic  pigments  and  some  disperse  C 
Calculated  P  sub  OW  values  of  the  pigments  \ 
very  high,  predicting  bioaccumulation  factors  I 
several  orders  of  magnitude  above  100.  Basel 
recent  studies  confirming  that  n-octanol  stimu 
lipids  in  their  solubilizing  effect  on  organic  ch 
cals,  the  solubilities  of  these  organic  pigments 
octanol  were  measured  in  order  to  estimate 
potential  for  lipid  storage.  The  very  low  solut 
values  indicate  that,  in  spite  of  the  very 
predicted  BF,  such  pigments  cannot  build  up 
gerous  concentrations  in  lipids  (hence  in  fish), 
sidering  their  relatively  low  toxicity  and  th« 
tremely  small  amounts  entering  the  environmei 
is  concluded  that  there  should  be  no  need  to 
form  a  fish  bioaccumulation  test  for  assessing 
bioaccumulation  potential  of  such  compounds, 
vided  they  show  solubility  characteristics  coi 
rable  to  those  of  the  pigments  investigated  in 
study.  (Author's  abstract) 
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COMPARATIVE  KINETICS  FOR  BIOA( 
MULATION  OF  POLYCHLORINATED 
PHENYLS  BY  THE  POLYCHAETE  (C 
TELLA  CAPITATA)  AND  FISH  (MUGIL 
PHALUS),  ,    . 

Griffith  Univ.,  Nathan  (Australia).  School  ol 
tralian  Environmental  Studies. 
G.  R.  Shaw,  and  D.  W.  Connell. 
Ecotoxicology       and       Environmental       S 
EESADV,  Vol.  13,  No.  1,  p  84-91,  February 
3  fig,  2  tab,  12  ref. 


80 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


criptors:  •Bioaccumulation,  'Kinetics,  'Poly- 
irinated  biphenyls,  'Polychaetes,  'Mullet, 
:h  of  pollutants,  'Biological  magnification,  An- 
ls.  Fish,  Sediments,  Mathematical  studies, 
ds,  Chemical  analysis,  Aroclors,  Interstitial 
it.  Solubility. 

bioaccumulation  of  Aroclors  1242,  1254,  and 
I  from  sediments  by  the  polychaete  (Capitella 
lata)  and  from  water  by  the  mullet  (Mugil 
talus)  was  measured  in  aquarium  experiments 
followed  by  clearance  investigations,  permit- 
calculation  of  the  bioaccumulation  factor  (K 
B),  uptake  rate  constant  (k  sub  1),  clearance 
constant  (k  sub  2),  and  derived  half-life  (t  sub 
.  The  k  sub  2  and  t  sub  1/2  values  were  of 
parable  magnitude  for  each  organism,  but  k 
1  and  K  sub  B  values,  calculated  for  poly- 
tes  on  the  basis  of  PCB  concentrations  in 
le  sediment,  were  considerably  lower.  Using 
Freundlich  equation,  an  expression  was  devel- 
I  for  K  sub  B,  assuming  that  uptake  occurred 
i  interstitial  water.  This  expression  required 
ise  of  empirically  developed  constants  for  sedi- 
tary  characteristics,  but  gave  values  for  k  sub  1 
K  sub  B  comparable  to  the  values  obtained 
the  fish.  (Author's  abstract) 
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IPARATTVE  METABOLISM  OF  FENI- 
THION  IN  AQUATIC  ORGANISMS:  I.  ME- 
OlISM  IN  THE  EURYHALINE  FISH, 
rZIAS  LATIPES  AND  MUGIL  CEPHALUS, 

itomo     Chemical     Co.,     Ltd.,     Takarazuka 
in).  Takarazuka  Research  Center, 
akimoto,  M.  Ohshima,  and  J.  Miyamoto, 
oxicology       and       Environmental       Safety 
ADV,  Vol.   13,  No.   1,  p   104-117,  February 
.4  fig,  3  tab,  18ref. 

riptors:  'Water  pollution  effects,  'Metabo- 
•Fenitrothion,  'Path  of  pollutants,  'Bioindi- 
■s,  'Aquatic  environment,  'Killifish,  'Mullet, 
l  physiology,  'Bioaccumulation,  'Biotransfor- 
)n,  Environment,  Fish,  Animal  physiology, 
ity,  Chemical  properties,  Accumulation,  Tem- 
ure.  Water  temperature,  Physical  properties, 
rolysis,  Chemical  reactions,  Pesticides,  Organ- 
sphorus  pesticides,  Insecticides,  Toxicology, 
ssay.  Assay,  Isotope  studies. 

metabolism  and  accumulation  of  the  insecti- 
fenitrothion  was  studied  in  killifish  (Oryzias 
s)  and  mullet  (Mugil  cephalus).  (C14)  feni- 
ion  at  0.1  ppm  in  running  water  was  more 
Jy  absorbed  in  the  killifish  at  25  than  at  15  C 

similar  plateau  level,  and  bioaccumulation 
s  of  fenitrothion  were  found  to  be  235  and  339, 
ctively.  Water  of  higher  salinity  (23%)  result- 
i  slightly  higher  accumulation  ratios  of  feni- 
ron  in  both  killifish  (303)  and  mullet  (179)  than 

w.uer  (235  and  30,  respectively),  but  the  half- 
are  independent  of  temperature  and  salinity, 

values  of  0.24-0.36  day.  Fenitrothion  was 
bolized  primarily  through  hydrolysis  by  the 
sh,  demethylation  by  the  mullet,  and  conjuga- 
of  the  liberated  phenol  with  glucuronic  acid 
3th  species.  Although  metabolism  of  the  com- 
d  was  not  affected  by  the  different  salinities 
temperatures  in  both  fish,  the  glucuronide 
igate  was  more  directly  excreted  into  water 
r  lower  temperature  and  higher  salinity.  C14- 
ed  compounds  are  distributed  primarily  in  the 
bladder,  as  indicated  by  whole-body  radioau- 
phy.  (See  W87-08860  and  W87-08861)  (Au- 
5  abstract) 
08859 


ffARATTVE    METABOLISM     OF     FENI- 

THION    IN   AQUATIC   ORGANISMS:    II. 

ABOLISM      IN      THE      FRESHWATER 

CIPANGOPALUDINA      JAPONICA 

PHYSA  ACUTA, 

tomo     Chemical     Co.,     Ltd.,     Takarazuka 
n).  Takarazuka  Research  Center, 
uumoto,  M.  Ohshima,  and  J.  Miyamoto, 
oxicology       and       Environmental       Safety 
ADV,  Vol.   13,  No.   1,  p   118-125,  February 

3  fig,  1  tab,  9  ref. 

riptors:  'Water  pollution  effects,  'Bioindica- 
Fenitrothion,      'Aquatic      environment, 


♦Bioaccumulation,  'Metabolism,  'Biotransforma- 
tion, 'Snails,  'Path  of  pollutants,  Mollusks,  Pesti- 
cides, Organophosphorus  pesticides,  Insecticides, 
Accumulation,  Flow,  Tissue  analysis,  Hydrolysis, 
Chemical  reactions,  Sulfates,  Glucose,  Excretion, 
Liver,  Environment,  Animal  physiology,  Isotope 
studies. 

The  metabolism  of  the  insecticide  fenitrothion  was 
studied  in  the  freshwater  snails  Cipangopaludina 
japonica  and  Physa  acuta.  The  concentrations  of 
fenitrothion  and  C14  in  the  snails  reached  equilibri- 
um on  day  1  of  exposure  to  0.1  ppm  (CI 4)  feni- 
trothion in  a  dynamic  flow  system.  The  maximum 
bioaccumulation  ratios  of  fenitrothion  were  1 8  and 
53  in  C.  japonica  and  P.  acuta,  respectively.  These 
species  metabolized  the  compound  primarily  by 
demethylation,  hydrolysis,  and  reduction.  The  lib- 
erated phenol  moiety  was  conjugated  with  sulfate 
in  C.  japonica  and  mainly  with  glucose  in  P.  acuta. 
When  the  snails  were  transferred  to  a  freshwater 
stream,  fenitrothion  and  its  metabolites  were  rapid- 
ly excreted,  the  half-life  of  the  parent  compound 
being  <  0.5  day  in  both  species.  Whole-body 
radioautography  of  P.  acuta  revealed  that  feni- 
trothion and  its  decomposition  products  in  P.  acuta 
were  distributed  mainly  in  the  liver.  (See  W87- 
08859  and  W87-08861)  (Author's  abstract) 
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COMPARATIVE  METABOLISM  OF  FENI- 
TROTHION IN  AQUATIC  ORGANISMS:  III. 
METABOLISM  IN  THE  CRUSTACEANS, 
DAPHNIA  PULEX  AND  PALAEMON  PAUCI- 
DENS, 

Sumitomo     Chemical     Co.,     Ltd.,     Takarazuka 
(Japan).  Takarazuka  Research  Center. 
Y.  Takimoto,  M.  Ohshima,  and  J.  Miyamoto. 
Ecotoxicology       and       Environmental       Safety 
EESADV,  Vol.   13,  No.   1,  p   126-134,  February 
1987.  4  fig,  2  tab,  18  ref. 

Descriptors:  'Water  pollution  effects,  'Metabo- 
lism, 'Fenitrothion,  'Aquatic  environment,  'Bio- 
transformation, 'Waterfleas,  'Shrimp,  'Bioaccu- 
mulation, 'Bioindicators,  'Path  of  pollutants,  En- 
vironment, Pesticides,  Organophosphorus  pesti- 
cides, Insecticides,  Crustaceans,  Equilibrium,  Ac- 
cumulation, Oxidation,  Hydrolysis,  Chemical  reac- 
tions, Sulfates,  Glucose,  Tissueanalysis,  Excretion, 
Animal  physiology,  Isotope  studies. 

The  metabolism  of  the  insecticide  fenitrothion  was 
studied  in  the  waterflea  Daphnia  pulex  and  the 
shrimp  Palaemon  paucidens  following  exposure  to 
1.0  ppb  (C14)fenitrothion  in  a  flowthrough  system. 
The  concentrations  of  fenitrothion  and  C14  in  the 
crustaceans  reached  equilibrium,  and  the  maximum 
bioaccumulation  ratios  of  fenitrothion  were  71  and 
6  in  the  daphnia  and  shrimp,  respectively.  These 
species  metabolized  the  compound  primarily  by 
oxidation  of  P  =  S  to  P  =  0,  hydrolysis  of  P-O-aryl 
linkage,  and  demethylation.  The  liberated  phenol 
moiety  was  conjugated  with  sulfate  in  the  daphnia 
and  with  glucose  in  the  shrimp.  When  the  animals 
were  transferred  to  a  freshwater  stream,  fenitroth- 
ion and  its  metabolites  were  rapidly  excreted,  the 
half-life  of  the  parent  compound  being  <  0.2  day 
in  both  species.  (See  W87-08859  and  W87-08860) 
(Author's  abstract) 
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VERTICAL  TRANSPORT  OF  HEAVY  METALS 
BY  SETTLING  PARTICLES  IN  LAKE  ZURICH, 

Eidgenoessische   Anstalt   fuer   Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,    Due- 

bendorf  (Switzerland). 

L.  Sigg,  M.  Sturm,  and  D.  Kistler. 

Limnology  and  Oceanography  LIOCAH,  Vol.  32, 

No.  1,  p  112-130,  January  1987.  5  fig,  4  tab,  35  ref. 

Descriptors:  'Limnology,  'Vertical  flow,  'Heavy 
metals,  'Sedimentation,  'Particulate  matter,  'Lake 
Zurich,  'Solute  transport,  'Path  of  pollutants, 
Trace  metals,  Copper,  Zinc,  Lead,  Cadmium, 
Chromium,  Strontium,  Chemical  properties,  Or- 
ganic matter,  Calcium  carbonate,  Manganese,  Iron, 
Oxides,  Seasonal  variation. 

Transport  into  sediments  of  the  trace  elements  Cu, 
Zn,  Pb,  Cd,  Cr,  and  Sr  by  settling  particles  was 


Sources  Of  Pollution — Group  5B 

investigated  in  Lake  Zurich;  the  concentrations  of 
these  elements  in  settling  particles  collected  in 
sediment  traps  and  in  the  water  column  were  de- 
termined at  different  times  of  the  year.  Correla- 
tions of  trace  element  concentrations  with  the  vari- 
ous main  components  of  the  settling  particles  (bio- 
logical material,  calcium  carbonate,  manganese  and 
iron  oxides,  silicate  minerals)  and  examination  of 
seasonal  variations  both  of  these  concentrations  in 
particles  and  of  particle  fluxes  to  the  sediments 
show  that  biological  material  is  an  important  carri- 
er phase  (especially  for  Cu  and  Zn).  Iron  and 
manganese  oxides  also  contribute  to  trace  element 
transport,  while  calcium  carbonate  is  inefficient  as 
a  carrier  material.  (Author's  abstract) 
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USE  OF  THE  POCKETBOOK  MUSSEL,  LAMP- 
SILIS  VENTRICOSA,  FOR  MONITORING 
HEAVY  METAL  POLLUTION  IN  AN  OZARK 
STREAM, 

Missouri  Department  of  Conservation,  Columbia. 
For  primary  bibliographic  entry  see  Field  5A. 
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GROWTH  OF  MIXED  MICROBIAL  POPULA- 
TIONS IN  GROUND  WATER  CONTAINING 
HIGHLY  CHLORINATED  ORGANIC  WASTES, 

Louisiana  State  Univ.  Medical  Center,  New  Orle- 
ans. Dept.  of  Microbiology,  Immunology,  and  Par- 
asitology. 

W.  Pelon,  and  J.  A.  Mayo. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  38,  No.  4,  p  661-666, 
April  1987.  6  tab,  9  ref. 

Descriptors:  'Groundwater  pollution,  'Fate  of 
pollutants,  'Path  of  pollutants,  'Water  pollution 
effects,  'Population  density,  'Growth,  'Bacteria, 
'Chlorinated  hydrocarbons,  'Organic  wastes, 
'Biodegradation,  Groundwater,  Water  pollution, 
Hydrocarbons,  Wastes,  Louisiana,  Degradation, 
Isolation,  Waste  dumps,  Culturing  techniques, 
Density,  Aquatic  bacteria,  Soil  bacteria,  Aerobic 
bacteria,  Yeasts,  Fungi. 

Microbial  populations  capable  of  growing  in  or- 
ganic-saturated groundwater  with  no  added  carbon 
sources  were  isolated  from  a  petrochemical  waste 
dump  site  in  Baton  Rouge,  LA.  More  than  40 
volatile  and  semivolatile  compounds  have  been 
detected  at  the  site,  10  of  them  carcinogens.  A 
reaction  vessel  was  inoculated  with  2  ml  of  soil 
suspensions.  Microbial  populations  proved  to  be 
dynamic,  changing  both  quantitatively  and  qualita- 
tively with  time.  The  majority  of  isolates  were 
identified  as  gram-negative  aerobes.  The  later  ap- 
pearance of  fermentor  types  of  organisms  suggests 
cross-feeding  from  organisms  arising  earlier,  indi- 
cating, commensalism.  Population  numbers  were 
substantial  considering  the  nature  of  the  substrate 
and  the  fact  that  growth  occurred  under  a  continu- 
ous culture  system  where  a  part  of  the  population 
was  being  removed  continually.  The  potential  for 
microbial  biodegradation  of  oil  pollutants  and 
other  recalcitrant  compounds  by  microorganisms  is 
discussed.  (Doria-PTT) 
W87-08878 


ORGANOCHLORINE  PESTICIDE  RESIDUES 
IN  FISH  FROM  THE  SHATT  AL-ARAB  RIVER, 
IRAQ, 

The  University,  Basrah  (Iraq).  Dept.  of  Environ- 
mental Marine  Chemistry. 
A.  A.  Z.  DouAbul,  M.  Al-Omar,  S.  Al-Obaidy, 
and  N.  Al-Ogaily. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  38,  No.  4,  p  674-680, 
April  1987.  1  fig,  2  tab,  16  ref. 

Descriptors:  'Halogenated  pesticides,  'Limnology, 
•Tissue  analysis,  'Fish,  'Iraq,  'Bioaccumulation, 
'Path  of  pollutants,  'Rivers,  'Pesticides,  Accumu- 
lation, Organic  pesticides,  Biological  magnifica- 
tion, Water  pollution  effects,  Shad,  Chromatogra- 
phy, Gas  chromatography,  Endrin,  Dieldrin,  Hep- 
tachlor,  Chlordane,  Lindane. 

The  background  residue  levels  of  organochlorine 
pesticides  were  determined  in  two  commercially 
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important  fish  species  from  the  Shatt-al-Arab 
River,  Iraq:  the  cyprinid  Barbus  xanthopterus,  and 
the  Indian  shad  Tenualosa  ilisha.  Residues  of  beta- 
BHC,  DDT,  lindane,  and  chlordane  were  below 
detection  limits  (1  ppb).  Endrin  was  the  most  prev- 
alent compound,  with  levels  ranging  from  1  to  35 
ppb  (average  16  ppb).  Dieldrin  was  found  in  50% 
of  the  cyprinids  (average  concentration  2  ppb); 
aldrin  was  not  detected,  possibly  because  of  con- 
version to  dieldrin.  Heptachlor  was  below  the  de- 
tection limit  (1  ppb)  in  15%  of  cyprinids,  but 
occurred  at  an  average  concentration  of  3  ppb  in 
the  other  85%.  (Heptachlor  has  never  been  used  in 
Iraq,  but  may  occur  as  a  contaminant  in  chlordane 
formulations.)  Comparisons  are  presented  with 
data  on  pesticide  residues  in  Hor  al-Hammar  Lake 
and  use  patterns  of  the  pesticides  are  discussed.  It 
is  concluded  that  there  is  no  direct  input  of  organ- 
ochlorine  pesticides  to  the  Shatt-al-Arab  River;  the 
sole  source  of  these  contaminants  is  believed  to  be 
transportation  via  natural  processes.  (Doria-PTT) 
W87-08880 


CADMIUM  CONTAMINATION  IN  AMERICAN 
LOBSTER,  HOMARUS  AMERICANUS,  NEAR 
A  COASTAL  LEAD  SMELTER:  USE  OF  MUL- 
TIPLE LINEAR  REGRESSION  FOR  MANAGE- 
MENT, 

Department  of  Fisheries  and  Oceans,  Halifax 
(Nova  Scotia).  Fisheries  and  Environmental  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-08882 


CADMIUM  AND  LEAD  IN  LAKE  ONTARIO 
SALMONIDS, 

Rochester  Univ.   Medical  Center,  NY.  Dept.  of 

Biophysics. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-08883 


STATISTICAL  ASSESSMENT  OF  A  SAMPLING 
PATTERN  FOR  EVALUATION  OF  CHANGES 
IN  MERCURY  AND  ZINC  CONCENTRATIONS 
IN  PATELLA  COERULEA, 

Institut  National  de  la  Sante  et  de  la  Recherche 

Medicale,  Nice  (France). 

For  primary  bibliographic  entry  see  Field  5A. 

W87-08884 


METAL-BINDING  PROTEIN  IN  THE  PACIFIC 
OYSTER,  CRASSOSTREA  GIGAS:  ASSESS- 
MENT OF  THE  PROTEIN  AS  A  BIOCHEMI- 
CAL ENVIRONMENTAL  INDICATOR, 

C.  B.  Research  International  Corp.,  Sidney  (British 

Columbia). 

For  primary  bibliographic  entry  see  Field  5A. 

W87-08885 


UNDERSTANDING  THE  ORIGIN  OF  RADON 
INDOORS-BUILDING  A  PREDICTIVE  CAPA- 
BILITY, 

California    Univ.,    Berkeley.    Lawrence    Berkeley 

Lab. 

R.  G.  Sextro. 

Atmospheric  Environment  ATENBP,  Vol.  21,  No. 

2,  p  431-438,  February  1987.  4  fig,  31  ref.  EPA/ 

DOE  Interagency  Agreement  DW89930801-01-0 

and  DOE  Contract  DE-AC03-76SFO0O98. 

Descriptors:  'Radon,  'Prediction,  'Air  pollution 
sources,  'Path  of  pollutants,  'Mathematical  stud- 
ies, 'Air  pollution,  Tracers,  Radioactive  tracers, 
Soil  water,  Soil  physical  properties,  Reviews. 

The  preliminary  work  that  has  been  done  to  identi- 
fy important  soil  and  building  characteristics  that 
influence  the  migration  of  radon  into  buildings  are 
reviewed.  Soil  is  the  major  source  of  radon  in 
houses  with  higher-than-average  indoor  concentra- 
tions. Identifying  the  estimated  1  to  2  million 
homes  with  indoor  concentrations  exceeding  300 
Bq/cu  m  is  a  difficult  task.  Factors  that  are  likely 
to  affect  the  source  strength  of  radon  from  soil 
include  the  soil  radium  concentration,  the  emanat- 
ing fraction,  and  soil  type  and  moisture  content.  A 
geographically-based  predictive  method  would, 
ideally,  locate  areas  with  the  potential  for  having 


high  indoor  radon  levels;  such  areas  would  then  be 
investigated  in  more  detail.  The  efficacy  of  such  an 
approach  would  depend  upon  the  availability  and 
quality  of  data  for  the  characterization  of  soils  in 
terms  of  both  radon  availability  and  radon  trans- 
port. Although  exploration  of  existing  data  bases 
with  wide  geographic  coverage  has  begun,  further 
research  in  needed  to  investigate  the  validity  of  the 
approach  and  to  define  a  suitable  mathematical 
relationship  among  the  important  parameters.  (Au- 
thor's abstract) 
W87-08888 


EFFECT  OF  IRRIGATION  ON  PERSISTENT 
TOXICITY  OF  INSECTICIDES  APPLIED  AS 
GRANULES  TO  SOIL  TO  BROWN  PLANT 
HOPPER  AND  RICE  SWARMING  CATERPIL- 
LAR, 

Kerala  Agricultural  Univ.,  Trivandrum  (India). 
K.  S.  Pillai,  and  M.  R.  G.  K.  Nair. 
Entomon    ENTOD5,   Vol.    10,    No.    1,   p   71-74, 
March  1985.  2  tab,  10  ref. 

Descriptors:  'Water  pollution  effects,  'Irrigation 
effects,  'Pesticide  toxicity,  'Insecticides,  'Insects, 
'Path  of  pollutants,  'Carbofuran,  'Phorate,  *Me- 
phosfolan,  'Accumulation,  Field  tests,  Irrigation, 
Pesticides,  Organic  pesticides,  Carbamate  pesti- 
cides, Organophosphorus  pesticides,  Toxicity, 
Mortality. 

Field  studies  were  performed  to  determine  the 
effect  of  irrigation  at  field  capacity  and  2.5  cm 
depth  of  water  levels  on  the  uptake  and  persistence 
of  the  insecticides  carbofuran,  phorate,  and  me- 
phosfolan  against  brown  plant  hopper  and  rice 
swarming  caterpillar  at  Kerala  State,  India.  Persist- 
ent toxicity  (PT)  index  values  for  carbofuran  and 
phorate  to  plant  hopper  were  higher  at  field  capac- 
ity level  than  at  2.5  cm  level  when  applied  at 
tillering  stage.  At  boot  leaf  stage,  PT  index  values 
were  higher  at  21.5  cm  water  level  for  carbofuran 
and  phorate,  while  values  were  reversed  with  me- 
phosfolan.  Overall  persistence  was  maximum  for 
carbofuran.  PT  index  values  for  the  caterpillar 
were  higher  for  all  three  insecticides  at  field  capac- 
ity level  at  both  the  crop  stages  and  the  maximum 
persistence  and  toxicity  were  shown  by  mephosfo- 
lan.  (Author's  abstract) 
W87-08897 


MATHEMATICAL  MODEL  OF  SEASONAL 
AND  SPATIAL  VARIATION  IN  PHOSPHORUS 
CONCENTRATIONS  IN  LAKE  MEMPHREMA- 
GOG,  QUEBEC, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy- 

G.  B.  Spiller,  and  A.  N.  D.  Auclair. 
Ecological  Modelling  ECMODT,  Vol.  34,  No.  3/ 
4,  p  143-166,  December  1986.  9  fig,  3  tab,  24  ref. 
Environment  Canada  Contract  OSU5-0157. 

Descriptors:  'Limnology,  'Path  of  pollutants, 
'Fate  of  pollutants,  'Mathematical  models,  'Sea- 
sonal variation,  'Phosphorus,  'Quebec,  'Lakes, 
'Epilimnion,  'Model  studies,  Spatial  distribution, 
Prediction,  Computers,  Eutrophication,  Trophic 
levels,  Convection,  Mixing,  Advection,  Mathemat- 
ical studies,  Particle  size,  Simulation,  Simulation 
analysis,  Sediments,  Temperature,  Wastewater 
treatment,  Tertiary  wastewater  treatment. 

A  mathematical  model  was  developed  to  predict 
monthly  and  spatial  changes  in  total  phosphorus 
concentrations  in  the  epilimnion  of  Lake  Memph- 
remagog,  a  long,  narrow  lake  traversing  the 
Canada-United  States  border.  Computer  experi- 
ments were  designed  to  elucidate  the  P  loading 
mechanisms  and  to  assess  the  effects  of  tertiary 
treatment  and  increased  cultural  eutrophication. 
Simulations  assuming  P  release  from  sediments 
greatly  improved  the  correspondence  between 
measured  and  predicted  values.  Overall  correlation 
and  predictability  also  increased  from  the  initial 
model  if  large  particle  size  and  rapid  settling  were 
assumed.  Tertiary  treatment  resulted  in  49%  re- 
duction near  the  source  and  24%  reduction  at  the 
far  end  of  the  lake.  Little  reduction  occurred  in  the 
summer.  A  20%  increase  in  cultural  eutrophication 
indicated  an  average  annual  increase  of  15%  could 
be  expected.  Summer  P  levels  increased  25%,  indi- 


cating the  effect  was  concentrated  in  the  growing 
season.  Sensitivity  analysis  showed  that  P  loading 
rate  was  more  important  than  either  sedimentation 
or  P  release  rates  (Author's  abstract) 
W87-08899 


PRESENCE  OF  LEGIONELLA  IN  LONDON'S 
WATER  SUPPLIES, 

Thames  Water  Authority,  London  (England). 
For  primary  bibliographic  entry  see  Field  5F. 
W87-08901 


SEASONALITY  OF  LEGIONELLA  ISOLATES 
FROM  ENVIRONMENTAL  SOURCES, 

South  African  Institute  for  Medical  Research,  Jo- 
hannesburg Dept.  of  Medical  Microbiology. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-08902 


EPIDEMIOLOGICAL  EVIDENCE  OF  LEGION- 
ELLOSIS  TRANSMISSION  THROUGH  DO- 
MESTIC HOT  WATER  SUPPLY  SYSTEMS 
AND  POSSIBILITIES  OF  CONTROL, 

Alexis  Carrel  Faculty  of  Medicine,  Lyon  (France). 

National  Health  Lab. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-08905 


EXPOSURE  TO  LEGIONELLA  IN  GERIATRIC 
INSTITUTIONS, 

Assaf  Harofeh   Medical   Center,   Zerifin  (Israel). 

Dept.  of  Microbiology. 

I.  Boldur,  M.  Ergaz,  G.  Mor,  R.  Kazak,  and  A. 

Pik. 

Israel  Journal  of  Medical  Sciences  IJMDAI,  Vol. 

22,  No.  10,  p  728-732,  October  1986.  3  tab,  21  ref. 

Descriptors:  'Path  of  pollutants,  'Population  expo- 
sure, 'Hospitals,  'Legionella,  'Epidemiology, 
'Public  health,  Bacteria,  Pathogenic  bacteria,  Dis- 
eases, Human  diseases,  Water  pollution  sources, 
Water  pollution  effects. 

A  study  of  seroreactivity  to  6  Legionella  species 
was  performed  in  2  geriatric  hospitals,  a  day  club 
for  the  aged,  and  a  group  of  aged  with  independent 
life  styles.  Results  revealed  a  high  prevalence  of 
seropositivity  in  the  hospitals.  A  titer  of  1:256  to  at 
least  one  antigen  was  obtained  in  30.5%  of  the 
patients  and  35.7%  of  the  staff  members  from  one 
hospital,  12.1%  of  the  patients  and  17.2%  of  staff 
from  a  second  hospital,  9.1%  of  the  day  club 
attendants,  and  in  none  of  the  26  aged  living  at 
home.  A  second  study  of  the  possible  source  of 
Legionella  spp.  was  performed  in  3  geriatric  hospi- 
tals. Three  strains  of  L.  pneumophila  were  isolated 
from  water,  and  one  water  sample  was  positive  for 
L.  pneumophila  SG  1-4  by  direct  immunofluores- 
cence staining  only.  Although  the  findings  show 
that  Legionella  existed  at  the  2  hospitals,  and  al- 
though the  high  prevalence  of  seropositivity  indi- 
cated intramural  exposure,  no  evidence  was  found 
linking  these  agents  to  patient  illness.  (Authors 
abstract) 
W87-08907 

CONTAMINATION    OF    FISH    FROM    THE 

FRENCH  ZONE  OF  LAKE  LEMAN  BY  OR; 

GANOCHLORINE    COMPOUNDS    BETWEEN 

1973  AND  1981  (CONTAMINATION  DES  POIS- 

SONS    DU    SECTEUR    FRANCAIS  JOVLAC 

LEMAN,  PAR  LES  COMPOSES  ORGANOCH- 

LORES  ENTRE  1973  ET  1981), 

Ministere  de  l'Agriculture,  Paris  (France).  Labora- 

toire  Central  d'Hygiene  Alimentaire. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-08909 

RESIDUES  OF  ORGANOCHLORINE  PESTI- 
CIDES IN  ENVIRONMENTAL  SAMPLI? 
FROM  THE  SHATT-AL-ARAB  RIVER,  IRAQ, 

Basrah  Univ.  (Iraq).  Marine  Science  Center. 
A.  A.  Z.  DouAbul,  H.  T.  Al-Saad,  and  H.  N.  Al- 
Rekabi.  ,       .-,, 

Environmental  Pollution,  Vol.  43,  No.  i,  p  l«- 
187,  March  1987.  1  fig,  1  tab,  26  ref. 
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iptors:  *Limnology,  'Iraq,  'Halogenated 
ides,  'Tissue  analysis,  'Bioaccumulation, 
sr  pollution  sources,  *Fish,  'Path  of  pollut- 
'Shriinp,  'Rivers,  Pesticides,  DDT,  Endrin, 
rin.  Chromatography,  Gas  chromatography, 
age,  Barbus,  Shad,  Sediments,  Accumulation, 
tion,  Crustaceans,  Pollutant  identification, 
ical  analysis. 

nation  of  high-resolution  gas  chromatogra- 
as  confirmed  relatively  low  residue  levels  of 
endrin,  and  dieldrin  in  the  Shaft  al-Arab 
Iraq.  Average  concentrations  in  the  edible 
n  of  the  cyprinid  Barbus  xanthopterus  were 
and  2  micrograms/kg  wet  weight,  respec- 
Mean  values  of  DDT,  endrin,  and  dieldrin 
face  sediments  were  5,  40,  and  20  micro- 
rtcg  dry  weight,  respectively.  Shrimps  from 
ver  contained  residues  of  o,p'-DDT  only 
ge  2  micrograms/kg  dry  weight).  Compari- 
f  these  samples  with  those  from  an  area 
y  affected  by  a  point  source  of  organochlor- 
sticides  showed  cyprinids  of  the  same  age 
with  significantly  higher  residue  levels,  sug- 
5  that  there  was  no  direct  input  of  organoch- 
pesticides  to  the  river,  and  that  transporta- 
a  natural  processes  such  as  drainage  appear 
the  sole  source.  Higher  residue  values  in 
shad  are  attributed  to  this  fish  being  migra- 
nd  having  been  exposed  to  these  pesticides 
ere.  (Doria-PTT) 
8910 


7TS  OF  PH  AND  SOIL  TYPE  ON  CON- 
RATIONS     OF    ZINC,     COPPER     AND 
•X  EXTRACTED  BY  CALCIUM  CHLO- 
FROM    SEWAGE    SLUDGE-TREATED 

listed     Experimental     Station,     Harpenden 

ad). 

uiders,  and  T.  M.  Adams. 

nmental  Pollution,  Vol.  43,  No.  3,  p  219- 

arch  1987.  3  fig,  6  tab,  12  ref. 

ptors:  'Hydrogen  ion  concentration,  'Zinc, 
sr,  'Nickel,  'Calcium  chloride,  'Sludge, 
mendments,  'Land  disposal,  'Path  of  pollut- 
Heavy  metals,  Acidity,  Soil  properties, 
:al  properties,  Soil  texture,  Soil  analysis, 
al  analysis,  Sludge  disposal,  Sand,  Clays, 
Ion  exchange,  Cation  exchange. 

Fects  of  pH  were  studied  on  concentrations 
,  copper,  and  nickel  extracted  by  calcium 
e  from  a  clay  loam  and  two  sandy  loam 
lat  had  been  treated  with  sewage  sludge, 
itrations  of  all  the  metals  increased  rapidly 
decreased  below  a  threshold  value  ranging 
2  to  7.0  for  Zn,  6.2  to  7.2  for  Ni,  and  4.7  to 
Cu.  Both  the  total  concentrations  and  the 
to  pH  values  were  influenced  by  differ- 
n  soil  texture  and  (between  the  two  light- 
i  soils)  by  differences  in  soil  cation  ex- 
capacity.  The  amount  of  zinc  and  copper 
id  from  the  mixtures  was  considerably  less 
tat  extracted  from  the  same  quantity  of 
ilone.  (Author's  abstract) 
1911 


TOS     FIBRES     INTRODUCE     TRACE 

LS  INTO  STREAMWATER  AND  SEDI- 

S, 

Columbia  Univ.,  Vancouver.  Dept.  of  Soil 

•eier. 

iroental  Pollution,  Vol.  43,  No.  3    p  229- 

irch  1987.  9  fig,  2  tab,  25  ref. 

itors:  'Limnology,  'Trace  metals,  'Water 
n  sources,  'Path  of  pollutants,  'Sumas 
•Sediments,  'Streams,  'Water  analysis, 
**,  Chemical  analysis,  Chemical  reactions, 
mistry,  Solute  transport,  Nickel,  Chromi- 
obalt,  Manganese,  Magnesium,  Heavy 
Landslides. 

*  fibers  introduced  into  the  Sumas  River  at 
J.  WA  by  a  massive  landslide  have  altered 
*r  quality  and  sediment  conditions  in  the 
ream  section  of  the  river.  Associated  with 
rs  are  high  quantities  of  Ni,  Cr,  Co,  and  Mn 


which  occur  as  contaminants  and  isomorphic  sub- 
stitutions in  most  asbestos  materials.  A  direct  link 
between  discharge,  asbestos  fiber,  and  Ni  concen- 
trations was  demonstrated  in  the  water.  Trace 
metal  values  in  the  sediments  decrease  with  dis- 
tance from  the  point  source,  although  concentra- 
tions 20  km  downstream  of  the  slide  are  still  signifi- 
cantly higher  than  levels  at  a  control  station  unaf- 
fected by  the  slide.  Leaching  rates  of  Mg  and  trace 
metals  from  asbestos  fibers  were  studied  using  or- 
ganic acids.  It  is  concluded  that,  since  the  pH  in 
the  streamwater  is  decreasing  from  8.4  to  7. 1  in  the 
downstream  direction,  trace  metals  release  is  of 
concern.  (Author's  abstract) 
W87-08912 


FATE  OF  14C-LINDANE  IN  A  RICE-FISH 
MODEL  ECOSYSTEM, 

Middle  Eastern  Regional  Radioisotope  Centre  for 

the  Arab  Countries,  Cairo  (Egypt). 

I.  Y.  Mostafa,  A.  E.  El-Arab,  and  S.  M.  A.  D. 

Zayed. 

Journal  of  Environmental  Science  and  Health  (B) 

JPFCD2,  Vol.  22,  No.  2,  p  235-243,  March  1987.  4 

tab,  8  ref.  International  Atomic  Energy  RC.  3685. 

Descriptors:  'Path  of  pollutants,  'Model  studies, 
•Isotope  studies,  'Lindane,  *Fate  of  pollutants, 
•Model  ecosystems,  *Water  pollution  effects,  'In- 
secticides, 'Bioaccumulation,  Fish,  Rice,  Biodegra- 
dation. 

A  model  ecosystem  has  been  used  to  evaluate  the 
impact  of  14C-lindane  on  rice-fish  agricultural 
system.  The  distribution  of  14C-residues  among  the 
constituents  of  the  model  ecosystem  was  studied 
over  a  period  of  90  days.  The  insecticide  was 
found  to  be  readily  absorbed  by  the  roots  and 
translocated  to  all  parts  of  the  rice  plant.  The  peak 
level  in  the  shoots  (26  ppm)  and  roots  (105  ppm)  of 
plants  was  reached  to  within  three  weeks.  Lindane 
was  concentrated  in  fish  and  residues  as  high  as  90 
ppm  could  be  detected  after  30  days.  The  major 
part  of  the  residues  present  in  the  different  con- 
stituents of  the  ecosystem  could  be  extracted  with 
hexane  and  proved  to  contain  solely  the  parent 
compound.  The  data  obtained  show  that  lindane 
possesses  a  relatively  low  biodegradability  in  fish 
and  in  rice  plant.  The  insecticide  accumulates  in 
fish  and  rice  plant  to  considerable  extent.  (Author's 
abstract) 
W87-08915 


RESIDUES  OF  ORGANOCHLORINE  CHEMI- 
CALS AND  CONCENTRATIONS  OF  HEAVY 
METALS  IN  CICONIFORME  EGGS  IN  RELA- 
TION TO  DIET  AND  HABITAT, 

Institute  of  Organic  Chemistry,  Madrid  (Spain). 
L.  M.  Hernandez,  M.  C.  Rico,  M.  J.  Gonzalez,  M. 
C.  Montero,  and  M.  A.  Fernandez. 
Journal  of  Environmental  Science  and  Health  (B) 
JPFCD2,  Vol.  22,  No.  2,  p  245-258,  March  1987.  4 
tab,  28  ref. 

Descriptors:  'Path  of  pollutants,  'Bioaccumula- 
tion, 'Organochlorine  compounds,  'Heavy  metals, 
•Diets,  'Ciconiforme,  Birds,  Sediments,  Food 
habits,  Food  chains. 

Residues  of  organochlorine  pollutants  and  heavy 
metals  were  determined  in  50  aquatic  organisms  of 
five  species,  31  eggs  of  four  species  of  wading 
birds,  water,  and  sediment  collected  at  Donana 
National  Park,  (Spain)  during  the  nesting  season 
1983  and  1984.  The  species  analyzed  were  the 
Spanish  frog  (Rana  perezi),  the  American  crayfish 
(Procambarus  clarkii),  the  grey  mullet  (Mugil 
capito),  the  common  carp  (Cyprinus  carpio),  the 
European  eel  (Anguilla  anguilla),  the  purple  heron 
(Ardea  purpurea),  the  grey  heron  (Ardea  cinerea), 
the  white  stork  (Ciconia  ciconia),  and  the  little 
egret  (Egretta  garzetta).  DDE  and  PCBs  were 
detected  in  all  samples.  Alpha-HCH,  TDE,  DDT, 
dieldrin,  and  heptachlor  epoxide  were  also  detect- 
ed, but  less  frequently.  Aldrin,  heptachlor,  and 
dichlorobenzophenone  were  not  detected.  Hg,  Cd, 
Pb,  Cu,  and  Zn  were  detected  in  all  samples.  The 
levels  of  contaminants  investigated  are  generally 
below  the  levels  known  to  cause  direct  effects  on 
survival  or  reproduction.  Biomagnification  of  the 
organochlorine  pollutants  and  Hg  is  clearly  illus- 
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trated;  there  is  no  evidence  of  accumulation  of  Cd, 
Pb,   Cu,  and  Zn  along  a   food   chain.   (Author's 
abstract) 
W87-08916 


TRACE  AND  NUTRIENT  ELEMENT  TRANS- 
FER FROM  SEWAGE  SLUDGE-AMENDED 
SOIL  TO  CROPS:  A  STUDY  ON  BRASSICA 
OLERACEA, 

Commission  of  the  European  Communities,  Ispra 

(Italy).  Joint  Research  Centre. 

H.  Muntau,  G.  Crossmann,  P.  Schramel,  M. 

Gallorini,  and  E.  Orvini. 

Fresnius'    Zeitschrift    fuer    Analytische    Chemie 

ZACFAU,  Vol.  326,  No.  7,  p  634-635,  April  1987. 

1  fig,  3  tab. 

Descriptors:  'Nutrients,  'Sludge  disposal,  'Land 
disposal,  'Path  of  pollutants,  'Bioaccumulation, 
•Brassica,  Cabbage,  Tissue  analysis,  Soil  analysis, 
Estimating,  Food  crops. 

Brassica  oleracea  was  used  for  plant  availability 
studies  and  the  material  will  also  be  available  for 
quality  control  purposes.  The  cabbage,  grown  on 
sludge-amended  soil,  was  harvested  and  processed 
to  a  homogeneous  powder.  The  results  of  a  prelim- 
inary test  on  homogeneity  and  a  broad  spectrum  of 
element  concentrations  determined  are  reported. 
The  soil  around  the  plants  was  also  collected  and 
examined.  Estimates  of  uptake  coefficients  C  sub 
crop/C  sub  soil  are  given.  (Author's  abstract) 
W87-08917 


RESIDUAL  EFFECTS  OF  SEWAGE  SLUDGE 
ON  SOYBEAN:  I.  ACCUMULATION  OF 
HEAVY  METALS, 

Maryland  Univ.,  College  Park.  Dept.  of  Agrono- 
my. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-08921 


RESIDUAL  EFFECTS  OF  SEWAGE  SLUDGE 
ON  SOYBEAN:  II.  ACCUMULATION  OF  SOIL 
AND  SYMBIOTICALLY  FIXED  NITROGEN, 

Maryland  Univ.,  College  Park.  Dept.  of  Agrono- 
my. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-08922 


AMMONIUM  BICARBONATE-DTPA  AND 
DTPA  EXTRACTIONS  OF  SLUDGE-AMEND- 
ED SOILS, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

Agronomy. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-08923 


MOBILITY  OF  SLUDGE-BORNE  3,3'DICH- 
LOROBENZIDINE  IN  SOIL  COLUMNS, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Crop 

and  Soil  Sciences. 

D.  Y.  Chung,  and  S.  A.  Boyd. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

16,  No.  2,  p  147-151,  April-June  1987.  4  fig,  2  tab, 

12  ref.  Michigan  Allotment  Grant  Project  372402. 

Descriptors:  *Fate  of  pollutants,  'Path  of  pollut- 
ants, *Dichlorobenzidine,  *Soil  columns,  *Isotope 
studies,  Tracers,  Mineralization,  Incubation,  Irriga- 
tion, Leachates,  Solubility. 

Fate  of  the  carcinogen  3,3'-dichlorobenzidine 
(DCB)  in  sludge-amended  soil  was  evaluated. 
Carbon- 14-labeled  DCB  was  used  as  a  tracer  to 
examine  mineralization  and  mobility  of  DCB 
present  in  sludge.  Dichlorobenzidine  was  shown  to 
be  very  persistent  in  soil  and  sludge-amended  soil 
with  <  2%  of  the  added  (14QDCB  evolved  as 
14C02  during  a  182-d  incubation.  Mobility  of 
DCB  was  evaluated  by  using  soil  columns  (5  by  45 
cm)  that  were  irrigated  with  2.54  cm  water/d  for 
84  d.  The  total  14C  recovered  in  leachate  water 
was  from  0.16  to  0.063%  of  the  total  14C  added  to 
the  top  15  cm  of  the  soil  column  at  time  zero.  The 
strong  binding  of  DCB  to  soil  constituents  ren- 
dered it  highly  immobile  despite  being  placed  in  a 
sandy  soil  that  was  irrigated  with  large  amounts  of 
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water.  However,  some  finite,  albeit  small,  quantity 
was  apparently  leached  through  the  soil  profile  at  a 
relatively  constant  rate.  The  immobilization  of 
DCB  presumably  results  from  the  formation  of 
humus  bound  DCB  presumably  results  from  the 
formation  of  humus  bound  DCB  residues  and  from 
its  low  water  solubility.  (Author's  abstract) 
W87-08925 


CHEMISTRY  OF  TENSION  LYSIMETER 
WATER  AND  LATERAL  FLOW  IN  SPRUCE 
AND  HARDWOOD  STANDS, 

Tennessee  Valley  Authority,  Muscle  Shoals,  AL. 

Air  Quality  Branch. 

J.  D  Joslin,  P.  A.  Mays,  M.  H.  Wolfe,  J.  M.  Kelly, 

and  R.  W.  Garber. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

16,  No.  2,  p  152-160,  April-June  1987.  4  fig,  4  tab, 

52  ref. 

Descriptors:  *Acid  rain,  *Air  pollution  effects, 
•Path  of  pollutants,  *Water  analysis,  'Lysimeters, 
•Water  chemistry,  'Forests,  Throughfall,  Soil  so- 
lutions, Streamflow,  Acidity,  Aluminum,  Sulfates, 
Nitrates. 

The   concentrations   of  H(  +  ),   N03(-),    S02(2-), 
soluble  Al,  and  undissociated  acidity  were  meas- 
ured in  throughfall,  soil  solution,  and  streamflow 
during  five  rainfall  events  on  two  steeply  sloping 
forested  sites  in  the  Great  Smoky  Mountains.  The 
sources  and  sinks  of  these  chemical  species  on  a 
spruce-birch  (Picea  rubens  Sarg.-Betula  lenta  L.) 
site  were  compared  to  those  on  a  hardwood  site. 
The  chemistry  of  water  collected  in  zero-tension 
lateral  flow  collectors  during  storm  events  was 
contrasted  with  water  collected  at  corresponding 
depths   in   tension   lysimeters.   Tension   lysimeter 
samples  from  the  spruce  site  had  much  higher 
concentrations  than  those  from  the  hardwood  site 
of  H(  +  )  (3-7  x),  S04(2-)  (1.5-2  x),  Al  (2-5  x),  and 
undissociated    acidity    (1.5-2x).    Baseflow    from    a 
first-order  stream  draining  the  spruce  site  was  sig- 
nificantly higher  in  Al  and  H(+)  and  undissociated 
acidity  were  throughfall  (incident  precipitation  + 
canopy  sources)  and  the  O  horizon;  on  the  spruce 
site  the  O  horizon  was  the  predominant  source  of 
each.  Aluminum  and  S04(2-)  also  increased  dra- 
matically with  passage  through  the  O  horizons, 
especially  on  the  spruce  site.  Only  the  spruce  site 
generated  appreciable  lateral  flow.  Nitrate,  undis- 
sociated acidity,  and  Al  concentrations  in  spruce 
site  lateral  flow  were  not  significantly  (p  <  0.05) 
different  from  those  in  corresponding  tension  ly- 
simeter samples.  Electrical  conductivity  and  con- 
centrations of  H(  +  )  and  S04(2-),  however,  were 
higher  in  lateral  flow  from  spruce  site  B  horizons 
than  in  corresponding  tension  lysimeter  water.  Re- 
duced soil  contact  time  and  contact  surface  area 
were  hypothesized  reasons  for  the  ineffectiveness 
of  these   B   horizon   sinks   with   regard   to   rapid 
lateral  flow.  Lateral  flow  pathways  on  the  spruce 
site   may   have   also  bypassed   sinks   for   Al   and 
undissociated  acidity  that  exist  in  the  lower  miner- 
al horizons  and  bedrock  zone.  Stream  pH  depres- 
sions during  stormflow  may  be  related  to  rapid 
subsurface    flow    and    interflow    emanating    from 
these  acidic  spruce-birch  sites.  (Author's  abstract) 
W87-08926 


SOYBEAN  GROWTH  AND  BORON  DISTRIBU- 
TION IN  A  SANDY  SOIL  AMENDED  WITH 
SCRUBBER  SLUDGE, 

Minnesota   Agricultural    Experiment    Station,    St. 

Paul. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-08927 

ANALYSIS  OF  THE  IMPACT  OF  THE  SUD- 
BURY SMELTERS  ON  WET  AND  DRY  DEPO- 
SITION IN  ONTARIO, 

Ontario   Ministry  of  the   Environment,  Toronto. 

Air  Resources  Branch. 

A.  J.  S.  Tang,  D.  Yap,  J.  Kurtz,  W.  H.  Chan,  and 

M.  A.  Lusis. 

Atmospheric  Environment  ATENBP,  Vol.  21,  No. 

4,   p   813-824,   April    1987.   5   fig,   7   tab,    18   ref. 

Descriptors:  *Water  pollution  sources,  'Acid  rain, 
•Meteorology,  •Smelters,  •Ontario,  *Air  pollu- 
tion, Sulfates,  Deposition,  Emissions 


Meteorological  analyses  of  acidic  deposition  data 
were  undertaken  to  quantify  the  effect  of  Sudbury 
emissions  on  precipitation  quality  and  air  quality  in 
Ontario  during  the  period  1980-1983  with  particu- 
lar emphasis  on  the  Sudbury  smelter  shutdown 
period  (July  1982-March  1983).  The  techniques 
used  included  air  parcel  trajectories  and  detailed 
meteorological  analysis.  Results  indicate  that  the 
contribution  of  the  Sudbury  smelters  to  sulfate  wet 
deposition  in  central  and  southern  Ontario  was 
small  -  less  than  12%  of  the  wet  deposition  at  the 
study  sites.  The  smelter  contribution  to  sulfur  dry 
deposition  was  greater  -  possibly  as  high  as  47%  of 
the  total  at  Kapuskasing,  and  up  to  about  20-30% 
of  the  total  in  central  Ontario,  with  a  smaller 
contribution  (less  than  5%)  to  the  southwest  and 
west  of  Sudbury.  These  percentages  apply  to  the 
smelter  emission  rate  in  the  early  1980s,  i.e.  about 
0.9  million  metric  tons  of  S02  per  year.  (Author's 
abstract) 
W87-08942 

SPATIAL  VARIABILITY  IN  THE  CHEMICAL 
COMPOSITION  OF  SNOWCOVER  IN  A 
SMALL,  REMOTE,  SCOTTISH  CATCHMENT, 

University   of  East   Anglia,   Norwich   (England). 

School  of  Environmental  Sciences. 

M.  Tranter,  T.  D.  Davies,  P.  W.  Abrahams,  I. 

Blackwood,  and  P.  Brimblecombe. 

Atmospheric  Environment  ATENBP,  Vol.  21,  No. 

4,  p   853-862,   April    1987.   6  fig,   5  tab,  47   ref. 

Descriptors:  *Acid  rain,  *Acid  snow,  'Chemistry 
of  precipitation,  *Snow  cover,  *Chemical  analysis, 
•Spatial  variation,  *Catchment  areas,  'Scotland, 
Ions,  Distribution,  Snow,  Solutes. 

Fresh  snowcover  in  a  remote  upland  catchment  is 
chemically  heterogeneous.  Coefficients  of  varia- 
tion (Cof)  for  individual  major  ions  range  from  5  to 
113%,  assuming  a  normal  distribution,  or  1  to 
144%  assuming  a  lognormal  distribution.  Aged 
snowcover  is  slightly  more  chemically  variable, 
giving  rise  to  Cof  of  19-140%,  assuming  a  normal 
distribution,  or  2-200%,  assuming  a  lognormal  dis- 
tribution. In  general,  the  distribution  of  the  con- 
centration of  major  ions  in  snowcover  is  better 
described  by  the  lognormal  distribution.  Both  ver- 
tical and  horizontal  variability  is  observed  in  the 
chemical  content  of  within-pack  snows.  Such  het- 
erogeneity has  important  implications  for  snow- 
pack  sampling.  We  suggest  that  rigorous  method- 
ologies should  be  devised  for  the  sampling  of  fresh 
snowcover.  The  sampling  of  within-pack  snows 
should  also  be  performed  under  tight  statistical 
constraints  if  representative  estimates  of  the  solute 
content  of  snowcover  are  to  be  obtained.  (Author's 
abstract) 
W87-08945 

SEASONAL  AND  SPATIAL  TRENDS  IN 
SOUTH  GREENLAND  SNOW  CHEMISTRY, 

New   Hampshire   Univ.,   Durham.    Inst,    for   the 

Study  of  Earth,  Oceans  and  Space. 

P.  A.  Mayewski,  M.  J.  Spencer,  W.  B.  Lyons,  and 

M.  S.  Twickler. 

Atmospheric  Environment  ATENBP,  Vol.  21,  No. 

4,  p  863-869,  April  1987.  3  fig,  3  tab,  34  ref.  EPA 

Contract  APP-0306-1983. 

Descriptors:  *Chemistry  of  precipitation,  *Path  of 
pollutants,  *Snow  cover,  'Spatial  variation,  •Tem- 
poral variation,  *Snow  chemistry,  'Greenland, 
Chlorides,  Nitrates,  Sulfates,  Sodium,  El  Chichon, 
Deposition. 

The  spatial,  temporal,  source  and  physical  controls 
on  chloride,  nitrate,  sulfate  and  sodium  in  south 
Greenland  snow  are  presented  based  on  chemical 
data  from  snowpit  and  fresh  snow  samples.  The 
snowpit  samples  cover  the  period  June  1982-June 
1984  and  the  fresh  surface  snow  samples  represent 
one  storm  event  sampled  over  a  38-km  traverse 
from  Dye  3  to  the  southwest.  Oxygen  isotope 
dated  records  of  chloride,  sodium,  excess  sulfate 
and  nitrate  are  discussed  with  respect  to  input 
timing  and  source.  Notably  the  anthropogenic 
influx  of  excess  sulfate  is  apparent  in  addition  to  an 
influx  of  excess  sulfate  that  coincides  with  and  is 
attributed  to  the  arrival  of  the  El  Chichon  cloud  in 
S  Greenland.  The  El  Chichon  event  is  also  marked 


by  highs  in  chloride  and  nitrate.  Examination  of 
fresh  surface  snow  reveals  geographic,  tempera- 
ture and  moisture  controls  on  deposition  Some 
excess  sulfate  close  to  Dye  3  can  be  attributed  to 
local  pollution.  (Author's  abstract) 
W87-08946 


SCAVENGING  OF  ATMOSPHERIC  SULFATE 
BY  ARCTIC  SNOW, 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept.  ol 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2C 

W87-08947 


WATER       QUALITY       BENEATH       URBAI* 
RUNOFF  WATER  MANAGEMENT  BASINS, 

Agricultural  Research  Service,  Fresno,  CA  Wate 

Management  Research  Lab. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-08967 


GEOGRAPHIC  INFORMATION  SYSTEM  T( 
PREDICT  NON-POINT  SOURCE  POLLUTIOI 
POTENTIAL, 

Nebraska  Univ.-Lincoln.  Dept.  of  Civil  Engineei 

ing. 

For  primary  bibliographic  entry  see  Field  7A. 

W87-08977 


VELOCITY  CONTROL  AS  A  TOOL  FOR  OPT 
MAL  PLUME  CONTAINMENT  IN  TH 
EQUUS  BEDS  AQUIFER,  KANSAS, 

Kansas  State  Geological  Survey,  Lawrence. 
For   primary  bibliographic   entry   see   Field  5C 
W87-08982 


VACUUM  TROUGH  EXTRACTORS  FO 
MEASURING  DRAINAGE  AND  NITRAT 
FLUX  THROUGH  SANDY  SOILS, 

North  Dakota  Agricultural  Experiment  Statio 
Fargo.  ,D 

For  primary  bibliographic  entry  see  Field  7B. 
W87-08989 

SOLUTE  TRANSPORT  DURING  ABSOR 
TION  AND  INFILTRATION:  A  COMPARISO 
OF  ANALYTICAL  APPROXIMATIONS, 

Guelph  Univ.  (Ontario).  Dept.  of  Land  Resour 

Science. 

For  primary  bibliographic  entry  see  Field  7C. 

W87-08990 

ELIMINATION  OF  TIME  ASSIGNMENT  BL 
IN  ESTIMATES  OF  DISPERSION  COEF1 
CIENT, 

Science  and  Education  Administration,  Umvers 
Park,  PA.  Northeast  Watershed  Research  Cent 
For  primary  bibliographic  entry  see  Field  7C. 
W87-08994 

EFFECT  OF  TILLAGE  SYSTEM  ON  RUNO 
LOSSES  OF  SURFACE-APPLIED  PESTICIDI 

Wisconsin  Univ. -Madison.  Dept.  of  Soil  Scien 
For  primary  bibliographic  entry  see  Field  2E. 
W87-09001 

DYNAMICS    OF   SULFATE   RETENTION 
ACID  FOREST  SOILS  IN  AN  ACIDIC  DEPO 
TION  ENVIRONMENT, 

Commonwealth  Scientific  and  Industrial  Resea 
Organization,  Canberra  (Australia).  Div.  of  Foi 

P.  K.  Khanna,  J.  Prenzel,  K.  J.  Meiwes,  B.  Ulrii 
and  E.  Matzner. 

Soil  Science  Society  of  America  Journal  SSSJ 
Vol.  51,  No.  2,  p  446-452,  March-April  1987.  6 
2  tab,  34  ref. 

Descriptors:  *Soil  water,  'Path  of  polluta 
•Acid  rain,  'Sulfates,  'Acid  soil,  'Forests,  Sea; 
al  variation,  Leaching,  Spruce,  Beech. 

The  process  of  input  and  output  of  S04  in  spi 
and  beech  forest  ecosystems  at  Soiling,  West  ( 
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ny,  are  dynamic  in  nature,  showing  both  short 
n,  seasonal  cycles  and  long-term  changes, 
ring  the  observation  period  (1969-1982),  the 
lospheric  inputs  of  S04  were  higher  for  winter 
n  summer  periods  and  for  the  spruce  stand  than 

beech  stand.  The  respective  mean  values  in 
i04-S/ha  for  spruce  and  beech  stands  were  53.5 

28.7  for  winter  periods  and  34.0  and  22.0  for 
uner  periods.  Leaching  losses  of  S04  reflected 

amount  of  drainage  water  and  were  usually 
h  during  winter  (e.g.,  the  mean  S04  values  for 
jce  were  15.8  (summer)  and  81.6  (winter)  kg  S/ 

Leaching  losses  of  S04  increased  significantly 
r  1975  to  1976  following  an  acidification  phase 
hese  soils.  Along  with  S04,  the  concentrations 
AI  in  percolates  increased  significantly  from 
ms  <  0.35  mmol  of  Al  prior  to  1976  to  about 
I  mmol  Al  as  median  values  after  1976  on 
ice  site.  Retention  or  loss  of  S04  by  these 
lly  acidic  soils  is  explained  on  the  basis  of  the 
nation  and  dissolution  of  aluminum  hydroxy 
ate  minerals  (e.g.,  jurbanites;  A10HS04). 
)HS04  may  exist  as  an  intermediate  product  in 
*  soils  buffering  proton  concentration,  which  is 
nately  dissolved  at  low  pH  values  to  produce 
and  S04  in  soil  percolates.  The  ion-activity 
iuct  values  (IAP)  of  A10HS04  in  the  soil 
folates  and  the  equilibrium  soil  solutions  varied 
l  time  (lower  and  lesser  variable  values  of 
lit  17  on  spruce  and  about  18  on  beech  after 
S),  vegetation  (beech  vs.  spruce)  and  soil  depths 
her  values  for  organic  soil  horizons  than  miner- 
orizons).  The  relationship  between  IAP  values 

the  solubility   product   values   has  been  de- 
jed  in  terms  of  S04  input  to,  and  S04  status  of 
e  soils.  (Author's  abstract) 
7-09008 


ST-ORDER  RELIABILITY  APPROACH  TO 
KTiASTIC  ANALYSIS  OF  SUBSURFACE 
)W  AND  CONTAMINANT  TRANSPORT, 

fomia  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 

ing. 

iitar,  J.  D.  Cawlfield,  and  A.  D.  Kiureghian. 

er  Resources  Research  WRERAQ,  Vol.  23, 

5,  p  794-804,  May  1987.  13  fig,  4  tab,  34  ref. 

rCEE-8352147. 

:nptors:  'Groundwater  movement,  'Stochas- 
•rocess,  'Subsurface  flow,  'Path  of  pollutants, 
merical  analysis,  Probabilistic  process,  Distri- 
jn,  Simulation,  Statistics. 

first-order  reliability  method  is  an  attractive 
oach  to  stochastic  analysis  of  subsurface  flow 
contaminant  transport.  The  method  can  be 
with  either  analytical  or  numerical  solutions, 
ving  a  uniform  but  flexible  approach  to  solving 
riety  of  problems,  and  it  can  fully  utilize  any 
I  of  probabilistic  information  from  the  mini- 
l  knowledge  of  second  moments  to  complete 
vledge  of  the  full  joint  distribution.  Therefore 
first-order  reliability  method  is  particularly 
i\  when  statistical  information  is  incomplete,  as 
mmon  for  problems  in  the  subsurface  environ- 
Additionally,  correlation  and  nonnormal 
?inal  distributions  may  be  incorporated  into 
solution.  Results  from  a  first-order  reliability 
ysis  include  an  estimate  of  the  probability  of 
eding  a  specified  performance  criteria  and 
aires  of  sensitivity  of  the  stochastic  solution  to 
ges  in  random  variables  and  their  statistical 
lents.  Three  subsurface  flow  and  contaminant 
port  example  problems  are  used  to  illustrate 
^pabihties  of  the  method;  results  from  these 
iples  compare  well  with  previously  published 
''•Carto  simulation  results.  (Author's  abstract) 
-09017 


BILIZATION  OF  ALUMINUM  IN  A  NATU- 
SOIL  SYSTEM:   EFFECTS   OF  HYDRO- 
-IC  PATHWAYS, 

inia  Univ.,  Charlottesville.  Dept.  of  Environ- 
■al  Sciences. 

Cozzarelli,  J.  S.  Herman,  and  R.  A.  Parnell. 
:r  Resources  Research  WRERAQ,   Vol.   23 
5,  p  859-874,  May  1987.  10  fig,  5  tab,  53  ref. 

Contract  APP-01 35- 1982. 

:riptors.  'Acid  rain,  'Path  of  pollutants,  'Air 
itron  effects,  'Soil  solutions,  'Model  studies, 


'Flow  models,  'Soil  water,  'Aluminum,  Forests, 
Watersheds,  Pores,  Lysimeters,  Mobility,  Hydrolo- 
gy, Nutrients. 

Acid  input  into  soil-water  systems  can  mobilize 
aluminum.  A  two-component  soil  water  flow 
model  was  used  in  conjunction  with  an  equilibrium 
speciation  model  WATEQF  to  study  aluminum 
mobility  in  soils  of  a  forested  watershed,  White 
Oak  Run,  in  the  Shenandoah  National  Park,  Vir- 
ginia. Soil  solution  samples,  were  collected  from 
zero-tension  lysimeters  designed  to  collect  faster 
gravitational  macropore  flow  and  tension  lysi- 
meters designed  to  collect  slower  capillary  micro- 
pore flow.  Dissolved  aluminum  was  fractionated 
into  acid-soluble,  inorganic  monomeric,  and  organ- 
ic monomeric  aluminum.  Soil  water  aluminum  con- 
centrations decreased  with  depth  indicating  that 
the  deep  soil  is  a  sink  for  aluminum.  All  waters 
contained  significant  concentrations  of  acid-soluble 
aluminum  and  exhibited  a  negative  correlation  be- 
tween pH  and  the  inorganic  monomeric  aluminum 
concentrations.  Water  in  the  shallow  soil  showed 
distinctly  different  chemical  compositions  for  the 
two  flow  types.  Because  of  its  shorter  residence 
time,  water  flowing  in  deep  soil  macropores  under- 
went less  extensive  neutralization  and  immobiliza- 
tion of  aqueous  aluminum  than  micropore  water. 
Mineral  solubility  controls  water  chemistry  in  the 
deep  soil,  while  organic  substances  are  the  key 
control  in  the  shallow  macropore  waters.  (Alexan- 
der-PTT) 
W87-09024 


STATISTICAL  STRUCTURE  AND  FILTER 
CHARACTERISTICS  OF  TRITIUM  FLUCTUA- 
TIONS IN  FRACTURED  BASALT, 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
C.  J.  Duffy,  and  J.  Harrison. 

Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  5,  p  894-902,  May  1987.  12  fig,  1  tab,  23  ref. 
NSF  Grant  CEE-8307982. 

Descriptors:  'Groundwater  movement,  'Radioac- 
tive waste  disposal,  'Data  interpretation,  'Tritium, 
'Filters,  'Fractured  basalt,  'Path  of  pollutants, 
'Groundwater,  'Aquifers,  Injection  wells,  Trac- 
ers, Radioactive  wastes. 

The  statistical  structure  and  spectral-covariance 
characteristics  of  tritium  fluctuations  are  examined 
from  injection  of  low-level  radioactive  waste  in  a 
fractured  basalt  aquifer.  The  tritium  fluctuations 
are  the  result  of  a  time-varying  injection  well 
concentration.  The  integral  scale  of  the  fluctua- 
tions increases  with  distance  from  the  source  and 
the  observation  well  spectra  are  characteristic  of  a 
dispersive-type  filter.  On  the  basis  of  these  qualita- 
tive attenuation  characteristics,  a  theoretical  filter 
is  constructed  and  transport  parameters  are  esti- 
mated. The  analysis  indicates  that  environmental 
tracers  may  provide  a  useful  extension  to  con- 
trolled tests  over  large  length  scales  (>  100  m). 
Although  current  research  has  concentrated  on  the 
importance  of  intrinsic  variability  such  as  porous 
media  heterogeneities,  the  present  study  addresses 
the  control  exerted  by  extrinsic  variability  as  ex- 
hibited by  source  strength  fluctuations.  (Author's 
abstract) 
W87-09027 


SIMULATION  OF  THE  BORDEN  PLUME 
USING  THE  ALTERNATING  DIRECTION  GA- 
LERKIN  TECHNIQUE, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
E.  O.  Frind,  and  G.  E.  Hokkanen. 
Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  5,  p  918-930,  May  1987.  20  fig,  27  ref.  NSERC 
(Canada)  Grant  A8368. 

Descriptors:  'Path  of  pollutants,  'Data  interpreta- 
tion, 'Galerkin  technique,  'Borden  landfill, 
Plumes,  Chlorides,  Groundwater,  Aquifers,  Dis- 
persion, Simulation,  Ontario. 

The  evolution  of  the  chloride  plume  at  the  Borden, 
Ontario,  landfill  was  simulated  and  a  parametric 
analysis  was  performed.  The  plume  is  character- 
ized by  sharp  vertical  concentration  gradients,  in- 
dicating   a    weak    transverse    vertical    dispersion 
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mechanism.  To  handle  the  high-resolution  grid 
that  is  necessary  because  of  the  large  contrast  in 
the  dispersive  parameters,  the  alternating  direction 
Galerkin  technique  is  used.  Various  types  of  nu- 
merical error  that  can  arise  in  simulations  of  such 
plumes  are  discussed.  The  parametric  analysis  re- 
veals that  an  approximately  three  order  of  magni- 
tude contrast  between  longitudinal  and  vertical 
transverse  dispersivities  exists  in  the  Borden  plume. 
A  variable  source  concentration  function  will  re- 
produce the  concentration  peaks  that  were  ob- 
served in  the  field.  However,  a  growing  source 
concentration  function  can  also  produce  longitudi- 
nal spreading  resembling  that  obtained  with  a 
larger  longitudinal  dispersivity,  indicating  possible 
nonuniqueness.  The  vertical  transverse  dispersion 
parameter,  which  is  unaffected  by  nonuniqueness, 
is  within  1  order  of  magnitude  of  molecular  diffu- 
sion. (Author's  abstract) 
W87-09030 


CHEMICAL  CONTAMINANTS  IN  BOTTOM- 
FISH, 

Seattle-King  County  Dept.  of  Public  Health,  WA. 
R.  M.  Nicola,  R.  Branchflower,  and  D.  Pierce. 
Journal  of  Environmental  Health  JEVHAH,  Vol 
49,  No.  6,  p  342-347,  May/June  1987.  1  fig,  3  tab, 
19  ref.  B 

Descriptors:  'Bottomfish,  'Fate  of  pollutants, 
'Water  pollution  effects,  Pollutant  identification, 
Tissue  analysis,  Fish,  Toxicity,  Heavy  metals,  Pes- 
ticides, Organic  compounds,  Inorganic  com- 
pounds, Public  health. 

A  Tacoma-Pierce  County,  Washington,  Health 
Department  survey  of  fishermen  conducted  from 
June  through  December  1981  determined  the  num- 
bers and  diversity  of  people  catching  bottomfish 
from  the  shores  of  Commencement  Bay,  in 
Tacoma,  the  geographic  distribution  and  the 
prominent  species  of  fish  caught.  During  the  same 
time  period,  the  Environmental  Protection  Agency 
caught  bottomfish  from  four  sites  along  Com- 
mencement Bay  (the  Hylebos  Waterway,  the  City 
Waterway,  the  Old  Town  Dock,  and  the  Point 
Defiance  Dock)  and  from  a  control  area,  Discov- 
ery Bay.  The  edible  portion  of  these  fish  was 
analyzed  for  priority  pollutants,  heavy  metals,  and 
pesticides.  Muscle  from  fish  caught  in  the  industri- 
alized environment  of  Commencement  Bay  had 
significantly  higher  levels  of  arsenic  (14.98  ppm  vs 
3.157  ppm),  copper  (.892  ppm  vs  .510  ppm),  cadmi- 
um (.017  ppm  vs  .005  ppm),  and  zinc  (8.03  ppm  vs 
4.96  ppm)  than  muscle  of  fish  caught  in  the  rela- 
tively pristine  Discovery  Bay.  The  risk  of  acute 
toxicity  due  to  priority  pollutants,  heavy  metals, 
and  pesticides  is  low.  The  risk  of  toxicity  from 
chronic  exposure  to  these  same  materials  is  more 
difficult  to  estimate  because  of  a  lack  of  meaningful 
regulatory  health  standards  and  documentation  of 
the  chronic  toxicity  in  humans  as  well  as  the 
difficulty  in  extrapolating  animal  toxicity  to  human 
toxicity.  However,  comparison  of  the  Commence- 
ment Bay  data  to  available  national  standards  led 
to  an  advisory  warning  against  consumption  of 
bottomfish  from  the  Hylebos  waterway.  (Peters- 

W87-09035 


GEOCHEMISTRY  OF  STREAM  FULVIC  AND 
HUMIC  SUBSTANCES, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-09073 


GEOCHEMISTRY   OF   HUMIC   SUBSTANCES 
IN  ESTUARINE  ENVIRONMENTS, 

Maine  Univ.,  Walpole.  Ira  C.  Darling  Center  for 

Research,  Teaching  and  Service. 

For  primary  bibliographic  entry  see  Field  2H 

W87-09074 


GROUNDWATER-LEACHATE:      MODELING/ 
MONITORING/SAMPLING, 

New  Jersey  Inst,  of  Tech.,  Newark.  Dept.  of  Civil 

and  Environmental  Engineering. 

P.  N.  Cheremisinoff,  K.  A.  Gigliello,  and  T.  K. 
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Group  5B— Sources  Of  Pollution 

O'Neill. 

Technomic  Publishing  Co.,  Inc.,  Lancaster,  PA. 

1984.  146  p. 

Descriptors:  'Groundwater  pollution,  *Water  pol- 
lution sources,  'Path  of  pollutants,  'Monitoring, 
'Leachates,  'Model  studies,  Water  sampling,  Flow 
rates,  Computers,  Landfills,  Fate  of  pollutants. 

The  contamination  of  groundwater  resources  can 
result  from  a  wide  variety  of  sources  (both  point 
and     non-point).     Realizing    the    importance    of 
groundwater     resources     and     serious     problems 
caused   by   its   contamination,    the   United   States 
Congress   has  mandated   several   regulatory   pro- 
grams to  help  protect  the  nation's  groundwater. 
An  essential  part  of  these  programs  is  the  required 
monitoring,    sampling   and    analysis   of  available 
data.  Required  is  an  understanding  of  groundwater 
behavior,  direction,  rate  of  flow,  extent  and  con- 
centration of  contaminants.  These  are  all  preludes 
to  appropriate  remedial  actions  which  can  be  con- 
taminant or  removal  oriented.  This  book  has  been 
prepared  as  a  guide  in  development,  uses  and  limi- 
tations   of   groundwater    models    for    predicting 
movement  of  contaminated  leachate  plumes  locat- 
ed near  solid  waste  land  disposal  facilities.  Back- 
ground on  monitoring  and  sampling  methodology 
for  such  applications,   as  well  as  definition  and 
extent  of  groundwater  contamination  by  leachate 
generated  from  solid  waste  land  disposal  practices 
are  also  covered.  The  discussion  of  modeling  tech- 
niques includes  analytical  modeling  versus  digital 
computer  modeling.  Actual  models  are  described 
with  references  to  case  histories  involving  ground- 
water   contamination    and    predictive    modeling 
methods.  Limitations  and  potential  error  sources  in 
groundwater   modeling   is  presented.   Monitoring 
systems  and  sampling  particularly  applicable  to 
point  source  contamination  as  well  as  for  overall 
investigation  of  landfill/leachate/groundwater  de- 
tection and  evaluation  of  quality  and  problems  that 
may  be  caused  by  leachate  are  presented.  Sampling 
itself  is  a  crucial  activity  involved  with  groundwat- 
er monitoring.  Data  derived  from  monitoring  is 
taken  from  sample  analysis  and  therefore  the  qual- 
ity of  the  model  depends  on  the  quality  of  the 
sample.  (See  also  W87-09067)  (Lantz-PTT) 
W87-09089 


place;  these  lower  chlorinated  compounds  could 
be  mistaken  for  biologically  degraded  Toxaphene 
in  environmental  samples.  It  is  concluded  that  Tox- 
aphene-like  mixtures  may  conceivably  be  formed 
under  environmental  conditions,  but  the  actual 
extent  of  formation  of  such  mixtures  and  the 
degree  to  which  they  may  contribute  to  apparent 
Toxaphene  in  natural  samples  remain  to  be  as- 
sessed. (See  also  W87-09067)  (Author's  abstract) 
W87-09093 


FORMATION  OF  TOXAPHENE-LIKE  CON- 
TAMINANTS DURING  SIMULATED  PAPER 
PULP  BLEACHING, 

R.  A.  Larson,  and  K.  A.  Marley. 
Research   Report  205,   UILU-WRC-86-205,   Sep- 
tember  1986.   23  p,   5  fig,   1   tab,   35  ref.  Water 
Resources  Center  Project  No.  S-1000-ILL. 

Descriptors:  'Toxaphene,  'Water  pollution 
sources,  'Chlorination,  'Pulp  and  paper  industry, 
•Bleaching  wastes,  Path  of  pollutants,  Pesticides, 
Hydrogen  ion  concentration,  Organic  compounds. 

Toxaphene  is  a  persistent  pesticide  which  is  highly 
toxic   to   a  broad   range  of  organisms   including 
freshwater  fish.  The  sources  of  Toxaphene  are  still 
not    clearly    understood.    Atmospheric    transport 
from  the  cotton-growing  districts  of  the  southeast- 
ern United  States  is  presently  considered  the  most 
plausible  hypothesis.   This  mechanism,   however, 
does  not  adequately  explain   all  of  the  data  on 
Toxaphene  concentrations  in  different  geographi- 
cal regions  of  the  U.S.  In  particular,  concentrations 
in  the  immediate  vicinity  of  the  Great  Lakes  have 
been  increasing,  whereas  decreases  have  been  ob- 
served at  Midwestern  sites  not  near  these  lakes.  It 
is  conceivable  that  environmental  chlorination  re- 
actions, not  involving  the  manufacture  or  applica- 
tion of  Toxaphene  at  all,  may  be  generating  materi- 
als  closely    related   to   or   indistinguishable   from 
Toxaphene.  The  objective  of  this  research  was  to 
simulate  pulp  bleaching  conditions  in  the  laborato- 
ry,   and    determine    if   Toxaphene-like    materials 
could  be  produced.  The  aqueous  chlorination  of 
the    monoterpenes,    camphene,    limonene,    alpha- 
pinene  and  beta-pinene  produced  complex  poly- 
chlorinated  product  mixtures.  The  extent  of  chlor- 
ination was  primarily  dependent  on  pH  and  light 
conditions.  At  pH  2  and  exposed  to  sunlight  prod- 
uct mixtures  were  obtained  that  had  striking  simi- 
larities to  Toxaphene.  At  higher  pH  or  in  the  dark, 
less  extensive  but  still  substantial  chlorination  took 


MATHEMATICAL  STUDY  OF  THE  IMPACT 
ON  SALINITY  INTRUSION  OF  DEEPENING 
THE  LOWER  MISSISSIPPI  RIVER  NAVIGA- 
TION CHANNEL, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
B  H.  Johnson,  M.  B.  Boyd,  and  G.  H.  Keulegan. 
Technical    Report    HL-87-1,    April    1987.    Final 
Report.  72  p,  56  fig,  5  tab,  12  ref. 

Descriptors:  'Model  studies,  'Water  pollution  ef- 
fects, 'Mississippi  River,  'Saline  water  intrusion, 
Mathematical  studies,  Navigation  canals,  Salinity, 
Mathematical  models. 

One  factor  being  considered  in  the  evaluation  of 
the  feasibility  of  deeper  draft  access  to  the  ports  of 
New  Orleans  and  Baton  Rouge  is  the  impact  of  a 
deeper  channel  on  salinity  intrusion  in  the  Lower 
Mississippi  River.  To  address  this  question,  a  later- 
ally averaged  mathematical  model  called  LAEM 
that  couples  the  flow  and  salinity  computations 
through  a  baroclinic  contribution  to  the  longitudi- 
nal pressure  gradient  has  been  employed  for  40-, 
45-,  50-  and  55-ft  channels  (with  overdepth  dredg- 
ing) using  historical  low-flow  hydrographs.  In  ad- 
dition,  LAEM  has  been  applied  with  increased 
heights  of  the  natural  river  crossing  at  river  mile 
63.4  to  determine  if  such  sills  provide  an  effective 
means  of  controlling  salinity  intrusion  during  criti- 
cally low-flow  periods.  A  separate  question  con- 
cerning the  stability  of  such  sill  constructed  from 
natural  river  sediment  dredged  from  upstream  has 
been  addressed  by  applying  the  sediment  transport 
model,  HEC-6.  General  conclusions  are  that  an 
increased  channel  depth  up  to  55  ft  will  result  in 
significant  increases  in  the  extent  and  duration  of 
salinity  intrusion  during  extended  low-flow  peri- 
ods. Sills  constructed  at  a  crossing  by  depositing 
material  dredged  from  upstream  appear  to  provide 
an  effective  method  for  controlling  the  intrusion  of 
the  salt  wedge,  although  tests  on  a  sill  at  elevation 
-55   ft  indicated   the   deposited   material   will  be 
eroded  away  fairly  quickly  when  the  riverflow 
rises  above  400,000  cfs.  This  will  necessitate  re- 
building the  sill  at  the  onset  of  each  critically  low- 
flow  period  expected  on  the  Lower  Mississippi 
River.  (See  also  W87-09067)  (Author's  abstract) 
W87-09095 


single  watershed  in  an  urban  drainage  area.  Some 
ecological  water  quality  models  are  introduced  to 
assess  the  effects  of  stormwater  pollutant*  on 
aquatic  life.  (See  also  W87-09096)  (Geiger-PTT) 
W87-09102 


REPORT  OF  THE  ACID  RAIN  PEER  REVIEW 
PANEL. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia.  22161,  as  PB84- 
246461.  Price  codes:  E02  in  paper  copy.  July  1984. 
90  p,  5  append. 

Descriptors:  'Acid  rain,  'Path  of  pollutants, 
•Water  pollution  sources,  'Water  pollution  effects, 
'Air  pollution,  Cost  analysis,  Research  priorities, 
Monitoring,  Sulfur,  Nitrogen,  Acidic  water,  Eco- 
logical effects,  Environmental  effects,  International 
commissions. 

The  Office  of  Science   and  Technology  Policy 
asked  a  scientific  panel  on  acid  rain  to  complete  a 
peer  review  of  the  work  on  acid  depostion  in 
Eastern  North  America  performed  by  three  U.  S.- 
Canadian groups.  The  panel  provided  further  re- 
search and  monitoring  recommendations  to  reduce 
uncertainties  in  the  scientific  and  technical  knowl- 
edge regarding  acid  deposition.  Large  portions  of 
eastern  North  America  are  currently  being  stressed 
by  wet  deposition  of  acids,  by  dry  deposition  of 
acid-forming  substances,  and  by  other  air  pollut- 
ants such  as  ozone,  metals,  and  organics.  Acid 
deposition  has  altered  the  chemistry  and  biology  of 
aquatic  and  terrestrial  ecosystems  of  eastern  North 
America.   The   principal   agent  altering  the  bio- 
sphere acidity  is  traceable  to  man-made  sulfur  di- 
oxide emission.  The  panel  recommended  that  cost 
effective  steps  to  reduce  emissions  be  started  now 
even    though    the    resulting    ecological    benefits 
cannot  yet  be  quantified.  Highest  priority  should 
be  given  to  research  on  quantifying  the  effects  ol 
acid  deposition  (both  wet  and  dry)  on  the  totai 
ecological  system,  distinguishing  between  the  eco 
logical  effects  of  dry  and  wet  deposition  of  sulfui 
and  nitrogen,  differentiating  the  environmental  ef 
fects  of  acid  deposition  from  natural  stresses,  meas 
uring  dry  deposition  at  selected  representative  site: 
in   eastern   North   America,   and  applying  trace 
methods  on  a  broad  scale  to  study  source-recepto 
relationships.  A  cost-benefit  analysis  as  it  applies  t< 
the  acid  rain  problem  is  discussed  in  an  appendix 
(Geiger-PTT) 
W87-09107 


QUALITY  OF  URBAN  RUNOFF, 

Camp,  Dresser  and  McK.ee,  Inc.,  Annandale,  VA. 
L.  A.  Roesner. 

IN:  Urban  Stormwater  Hydrology,  American 
Geophysical  Union,  Washington,  DC.  Water  Re- 
sources Monograph  7,  1982.  p  161-187,  6  fig,  7  tab, 
18  ref. 

Descriptors:  'Urban  hydrology,  'Urban  runoff, 
•Water  quality,  'Water  pollution  sources,  'Path  of 
pollutants,  'Storm  runoff,  'Mathematical  models, 
Storm  sewers,  Combined  sewers,  Urban  drainage, 
Overland  flow,  Streamflow,  Suspended  solids,  Sus- 
pended sediments,  Sediment  transport,  Water  pol- 
lution effects. 

Even  with  interceptors,  stormwater  overflows 
from  combined  sewer  systems  still  discharge  signif- 
icant pollution  loads  to  receiving  waters.  Storm 
overflows  introduce  such  pollutants  as  suspended 
solids,  COD,  BOD,  nitrogen,  and  phosphorus  into 
receiving  waters.  Pollutants  are  introduced  into 
urban  runoff  from  the  land  surface  itself,  catch 
basins,  and  the  sewers  in  combined  systems.  Pollut- 
ant buildup  from  urban  watersheds  increases  with 
the  intensity  and  duration  of  storms.  Mathematical 
models  are  presented  for  calculating  the  pollution 
buildup  and  washoff  of  pollutants.  Pollutographs 
may  be  used  to  estimate  the  rate  of  mass  transport 
of  a  pollutant  into  the  storm  sewer  system  from  a 


DETERMINING  OPTIMUM  PUMPtfJG  RATE 
FOR  CREATION  OF  HYDRAULIC  BARRIER 
TO  GROUND-WATER  POLLUTANT  MIGFJ 

TI°N>  „.  u,     .  «,. 

Battelle  Pacific  Northwest  Labs.,  Richland,  wp 
For  primary  bibliographic  entry  see  Field  5C 
W87-09108 

LEACHING  RADIOACTIVE  AND  NONR/ 
DIO ACTIVE  ELEMENTS  FROM  ACTUAL  SI 
VANNAH  RIVER  PLANT  NUCLEAR  WAST 
GLASS,  A  ,       c, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  M 
Savannah  River  Lab. 
N.  E.  Bibler. 

Available  from  the  National  Technical  Inforrnatu 
Service,    Springfield,   Virginia,   22161,   as  DE8 
013957.  Price  codes:  A02  in  paper  copy,  AU1 
microfiche.  Report  No.  DP-MS-83- 133    1984. 
p,  5  fig,  2  tab,  5  ref.  DOE  Contract  No.  DE-AU. 
76SR0O0O1. 

Descriptors:  'Leaching,  'Path  of  pollutants  *F 
dioactive  wastes,  'Glass,  'Leachates,  Nuck 
powerplants,  Water  pollution,  Water  polluti 
sources. 

Leaching  tests  were  performed  on  borosilic: 
glass  containing  nonradioactive  and  radioacli 
elements  in  deionized  water  in  the  Savannah  Ki' 
Laboratory  Shielded  Cells  Facility.  The  tests  w. 
based  on  the  MCC-1  leaching  procedure  usi 
stainless  steel  rather  than  Teflon  baskets.  A  te 
designated  time  in  the  90  C  oven,  the  vessel  v 
removed  and  allowed  to  cool.  The  glass  was 
moved  and  the  pH  of  the  leachate  was  measur 
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concentrations  of  radionuclides  were  deter- 
id  by  standard  counting  techniques  and  nonra- 
:tive  elements  were  determined  by  ICP  analy- 
rhe  pH  changes  due  to  leaching  were  accu- 
y  measured  for  only  the  28,  32,  and  56  day 
Leaching  results  were  the  same  for  radioac- 
and  nonradioactive  glass.  Glass  containing 
U  SRP  radioactive  waste  and  glass  containing 
adioactive  simulated  waste  leached  similarly. 
(activity  did  not  significantly  affect  the  leach- 
>rocess  by  irradiating  the  glass  or  the  deion- 
water  leachate.  Tests  with  simulated  ground- 
rs  are  in  progress.  (Geiger-PTT) 
■09112 


elopment  programs  in  the 
red  states  of  america  for  the  ap- 
:ation  of  cement-based  grouts  in 
ioacttve  waste  management, 

Ridge  National  Lab.,  TN. 

irimarv  bibliographic  entry  see  Field  5E. 

09113 


•  DRINKING  WATER:  THE  IMPACT  OF 
V1ICALS  ON  A  LIMITED  RESOURCE. 

ring  Water  Research  Foundation,  Alexandria, 

irimary  bibliographic  entry  see  Field  5C. 
09114 


RODUCTS  OF  CHLORINATION:  SPECIF- 

OMPOLNDS    AND   THEm    RELATION- 

1  TO  TOTAL  ORGANIC  HALOGEN, 

i  Carolina  Univ.   at  Chapel   Hill.   Dept.   of 

onmental  Sciences  and  Engineering. 

rimary  bibliographic  entry  see  Field  5F. 

09123 


JRENCE  OF  CONTAMINATION  IN 
KING  WATER  FROM  GROUNDWATER 
ICES, 

onmental   Protection   Agency,    Washington, 

)ffice  of  Drinking  Water. 

Hanson. 

afe  Drinking  Water:  The  Impact  of  Chemi- 

>n   a  Limited   Resource.   Lewis   Publishers, 

m,  Michigan.  1985.  p  161-166,  5  tab. 

iptors:  •Drinking  water,  *Groundwater, 
mdwater  pollution,  'Organic  compounds, 
x  pollution  sources,  Water  quality  control, 
idwater  management,  Monitoring,  Water 
y  standards,  Public  health,  Pesticides,  Inor- 
compounds.  Water  supply,  Turbidity,  Coli- 

timated  45,000  public  groundwater  supplies 
more  than  100  million  people  for  drinking 
purposes  in  the  United  States.  More  than  1 1 
»  private  wells  provide  drinking  water  to  an 
wial  25-30  million  residents,  mainly  in  rural 
Under  the  Safe  Drinking  Water  Act,  the 
has  the  authority  to  establish  national  stand- 
ii  the  form  of  maximum  contaminant  levels 
).  About  4,500  groundwater  supplies  have 
eported  to  exceed  the  microbiological  MCL. 
m  1,500  and  3,000  groundwater  supplies  are 
ation  of  the  MCLs  for  the  inorganics  includ- 
e  metals.  The  major  concern  with  ground- 
sources  of  drinking  water  is  the  occurrence 
Mile  organic  chemicals  (VOCs).  Estimates  of 
fional  occurrence  of  VOCs  have  been  devel- 
rom  six  national  surveys  conducted  over  the 
^eral  years.  In  general,  the  frequency  of 
ence  of  VOC  contamination  is  much  greater 
!  larger  supplies,  although  in  absolute  num- 
nore  small  supplies  are  expected  to  be  con- 
si  Although  the  data  suggest  that  fewer 
%  of  the  nation's  groundwater  supplies  have 
M>le  levels  of  any  one  specific  VOC,  an 
b  of  the  data  from  about  500  randomly  se- 
samples  of  the  Groundwater  Supply  Survey 
S)  indicated  that  21.2%  of  the  natios's  sup- 
lay  have  at  least  one  VOC  present  at  detect- 
^ek,  and  that  5.6%  have  three  or  more 
t-  A  non-random  selection  of  sample  sites 
n  the  GWSS  indicated  a  higher  frequency  of 
*nce  (27%)  and  much  higher  concentra- 
te  distribution   of  organics   in   drinking 


water  is  directly  related  to  use  patterns  of  the 
specific  chemicals.  EPA  will  be  analyzing  all  of 
these  occurrence  predictors  in  order  to  develop 
monitoring  strategies  that  can  effectively  identify 
and  quantify  groundwater  contamination,  and  will 
propose  these  strategies  as  part  of  the  pending 
VOC  proposal  and  the  anticipated  Advanced 
Notice  of  Proposed  Rulemaking  for  the  revision  of 
the  National  Interim  Primary  Drinking  Water 
standards.  (See  also  W87-091 14)  (Geiger-PTT) 
W87-09125 


IMPROVED  MONITORTNG  TECHNIQUES  TO 
ASSESS  GROUNDWATER  QUALITY  NEAR 
SOURCES  OF  CONTAMINATION, 

Environmental    Monitoring    Systems    Lab.,    Las 

Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  5A 

W87-09126 


CHEMISTRY  OF  NATURAL  WATERS, 

For  primary  bibliographic  entry  see  Field  2K. 
W87-09149 


AMERICAN  WEST'S  ACID  RAIN  TEST, 

California  Univ.,  Berkeley.  Energy  and  Resources 

Group. 

P.  Roth,  C.  Blanchard,  J.  Harte,  H.  Michaels,  and 

M.  T.  El-Ashry. 

World  Resources  Institute  Research  Report  No.  1, 

March  1985.  50  p,  17  fig,  9  tab,  74  ref,  3  append. 

Descriptors:  *Acid  rain,  *Water  pollution  sources, 
•Water  pollution  effects,  Hydrogen  ion  concentra- 
tion, Acidity,  Air  pollution,  Public  policy,  Ecolog- 
ical effects,  Environmental  effects. 

Since  1980,  a  large  body  of  data  on  acidic  deposi- 
tion in  the  West  has  been  developed.  The  data 
suggest  that  individual  western  source  areas  could 
well  be  adversely  affecting  sensitive  ecosystems 
downwind.  Given  that  possibility,  it  is  opportune 
to  review  the  scientific  evidence  about  acidic  dep- 
osition in  the  western  United  States,  characterize 
the  potential  for  damage,  assess  the  scientific  un- 
certainties, and  put  forth  the  most  significant 
policy  conclusions.  Three  sets  of  questions  are 
addressed  in  the  three  chapters  of  this  report:  (1) 
How  acidic  is  deposition  in  the  West.  Where  is 
acidic  deposition  observed.  How  does  its  acidity 
compare  with  that  in  the  East;  (2)  Which  parts  of 
the  West  are  most  sensitive  to  acidic  deposition 
and  thus  most  vulnerable  to  damages.  Have  dam- 
ages been  observed;  (3)  Where  in  the  West  are 
anthropogenic  emissions  concentrated.  How  great 
are  these  emissions.  In  magnitude,  how  do  they 
compare  with  emissions  in  the  East.  Are  these 
emissions  increasing  or  decreasing.  Beyond  these 
questions  are  two  others  that  get  at  the  heart  of  the 
practical  issues  of  control  strategies  and  public 
policy  options:  (4)  Do  regions  where  anthropogen- 
ic emissions  are  large  lie  upwind  of  areas  where 
deposition  is  acidic;  (5)  What  is  the  extent  of 
overlap  between  ecologically  sensitive  regions  and 
locations  where  deposition  is  acidic  enough  to 
cause  damages.  Answers  to  these  last  two  key 
questions  -  which  together  establish  the  'source- 
damage'  linkage  -  are  essential  to  the  formulation 
of  effective  policies  to  curb  acidic  deposition  or  its 
effects  in  the  West.  Policymakers  cannot  determine 
if  emissions  controls  are  needed  to  avert  ecosystem 
damage  until  scientists  first  ascertain  that  acidic 
deposition  occurs  at  sensitive  sites  and  will  cause 
damage  unless  something  is  done  to  prevent  it.  In 
the  following  sections,  the  technical  issues  relevant 
to  policy  formulation  are  discussed  and  the  steps 
from  problem  identification  and  assessment  to  ef- 
fective action  are  spelled  out.  (Lantz-PTT) 
W87-09160 


ATMOSPHERIC  POLLUTANTS  IN  NATURAL 
WATERS. 

Ann  Arbor  Science  Publishers,  Inc.,  Ann  Arbor, 
MI.  1981.  512  p.  Edited  by  Steven  J.  Eisenreich. 

Descriptors:  *Acid  rain,  *Air  pollution,  *Water 
pollution  sources,  *Great  Lakes,  Path  of  pollut- 
ants, Fate  of  pollutants,  Phosphorus,  Nitrogen, 
Carbon,  Sulfur,  Trace  metals,  Model  studies, 
Lakes,   Trace  elements,   Aromatic   hydrocarbons. 


Sources  Of  Pollution — Group  5B 

Prior  to  the  last  ten  years,  the  principal  sources  of 
chemical  pollutant  input   to  natural  waters  were 
considered    to    be    municipal    and    industrial    dis- 
charges (i.e.,  point  sources),  and  urban  and  agricul- 
tural runoff  (diffuse  sources).  Atmospheric  deposi- 
tion of  chemical  components  to  fresh  waters  was 
thought  not  to  be  quantitatively  important  except 
in  aquatic  systems  that  received  minimal  overland 
drainage  and  therefore  had  the  atmosphere  as  its 
primary   input   pathway,   or   in   lakes   with   large 
surface  areas  relative  to  drainage  basin  area  such  as 
the  Laurentian  Great  Lakes.  In  many  cases,  atmos- 
pheric input  of  phosphorus,  nitrogen  and  sulfur  to 
soils  depleted  in  these  elements  was  of  nutritional 
value.   The  atmosphere  has  been  identified  as  a 
major  input  pathway  for  the  introduction  of  nutri- 
ents (P,  N,  C,  S),  acidity  (H(  +  )),  trace  elements 
(e.g.,  Cu,  Cd,  Pb  and  Hg)  and  anthropogenic  or- 
ganics (e.g.,  PCB  and  PAH)  into  natural  waters. 
The  relative  importance  of  the  atmospheric  input 
pathway  compared  to  surface  sources  depends  on 
the  emission  strength  of  other  sources.  This  book  is 
divided  into  five  sections:  modeling  of  atmospheric 
deposition  processes  and  impact,  and  the  input  of 
nutrients,  trace  elements  and  anthropogenic  organ- 
ics to  natural  waters.  Chapters   1-4  describe  the 
processes  important  in  estimating  wet,  particle  and 
gaseous  deposition  from  the  atmosphere.  Chapters 
5-9  describe  the  nature  and  composition  of  surface 
microlayers  as  affected  by  atmospheric  and  in-lake 
processes.  Chapters  10-13  summarize  the  important 
aspects  of  phosphorus,  nitrogen  and  sulfur  inputs 
to  natural  waters.  Chapters  14-20  describe  the  at- 
mospheric input  of  trace  elements  to  natural  waters 
as  reflected  in  atmospheric  fluxes  and  accumula- 
tions in  lake  compartments  (e.g.,  lake  sediments). 
Chapters  21-24  describe  the  atmospheric  concen- 
trations and  depositions  of  anthropogenic  organics 
to    natural    waters    with    particular   emphasis   on 
chlorinated   organics  (e.g.,   PCB  and   toxaphene) 
and  polycyclic  aromatic  hydrocarbons.  (See  also 
W87-09165  thru  W87-09188)  (Lantz-PTT) 
W87-09164 


MODELING  OF  ATMOSPHERIC  WET  DEPO- 
SITION, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA 
B.  C.  Scott. 

IN:  Atmospheric  Pollutants  in  Natural  Waters, 
Ann  Arbor  Science  Publishers,  Inc.,  Ann  Arbor 
MI.  1981.  p  3-21,  8  fig,  2  tab,  13  ref. 

Descriptors:  *Acid  rain,  *Water  pollution  sources, 
•Model  studies,  *Wet  deposition,  *Path  of  pollut- 
ant, Air  pollution,  Precipitation,  Aerosols. 

The  wet  removal  rate  and  wet  deposition  of  pollut- 
ants is  ultimately  dependent  upon  the  rate  of  pol- 
lutant attachment  to  the  falling  precipitation  parti- 
cles (hydrometeors)  and  to  the  precipitation  flux  at 
the  ground.  If  the  pollutant  materials  are  present  in 
or  attached  to  aerosol  forms,  then  removal  rates 
will  depend  strongly  upon:  solubility  of  aerosol, 
size  of  aerosol,  and  air  concentration  of  the  aero- 
sol. Washout  ratios  for  these  aerosols  will  range 
over:  omicron(  100,000)  <  W  <  omi- 
cron(  1,000,000)  for  rain  or  warm  clouds  and  W 
approximately  omicron(  100,000)  for  snow  or  cold 
clouds,  where  W  =  washout  ratio.  If  the  pollutant 
materials  are  present  as  vapors,  wet  removal  will 
depend  upon:  solubility  (Henry's  Law),  and  air 
concentration  of  the  gas.  Washout  ratios  for  those 
gases  will  range  over:  omicron  <  W  <  omi- 
cron(10,000).  (See  also  W87-09164)  (Lantz-PTT) 
W87-09165 


MODELING  OF  ATMOSPHERIC  PARTICU- 
LATE DEPOSITION  TO  NATURAL  WATERS, 

Joint  Center  for  Graduate  Study,  Richland,  WA 
S.  A.  Slinn,  and  W.  G.  N.  Slinn. 
IN:  Atmospheric  Pollutants  in  Natural  Waters, 
Ann  Arbor  Science  Publishers,  Inc.,  Ann  Arbor 
MI.  1981.  p  23-53,  7  fig,  41  ref,  append.  DOE 
Contract  Y-76-S-06-2227  TA  No.  27. 

Descriptors:  *Path  of  pollutants,  *Model  studies, 
•Air  pollution,  *Water  pollution  sources, 
•Sweden,  'Acid  rain,  Hydrogen  ion  concentration, 
Ecosystems,  Precipitation,  Dry  deposition. 

Degradation  of  aquatic  ecosystems,  caused  in  part 
by  deposition  of  atmospheric  pollutants,  is  another 
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consequence  of  overpopulation,  increased  fertilizer 
usage,  fossil-fuel  consumption  and  inadequate  pol- 
lution controls.  Deposition  from  the  atmosphere 
accounts  for  as  high  as  30  to  40%  of  the  total 
loadings  of  copper  and  lead  in  the  Upper  Great 
Lakes.  Predictions  by  extrapolation  indicate  that 
the  increasing  acidity  of  Swedish  rivers  and  lakes 
will  reach  the  biologically  critical  pH  value  of  5.5 
for  60%  of  the  Swedish  rivers  in  40  years.  If  the 
goal   of  tripling   U.S.   coal   consumption   is   met 
during  the  next  20  years,  then  the  concentration  ot 
acid  particles  in  the  atmosphere  (especially  mtro- 
geneous  acids  in  the  Northeastern  States)  will  in- 
crease,  even   if  best   available   pollution   control 
technology  is  used.  The  main  purpose  of  this  study 
is  to  try  to  remove  some  of  the  uncertainties  about 
current  estimates   for   particle  dry   deposition   to 
water  surfaces.  These  uncertainties  arise  from  sig- 
nificant experimental  difficulties  and  from  the  large 
number  of  potentially  important  physicochemical 
processes  that  can  influence  particle  dry  deposi- 
tion  Review  papers  conclude  that  the  deposition 
velocity  for  0.1  micrometer  particles  is  expected  to 
be  somewhere  between  0.01  and  1  cm/sec.  In  this 
paper,  theoretical  analyses  are  presented  that  at- 
tempt to  reduce  the  uncertainty  for  particle  deposi- 
tion velocity  predictions,  and  some  suggestions  are 
offered  for  experimental  studies  to  test  these  pre- 
dictions. Opportunity  is  taken  to  correct  the  for- 
mulation of  the  dry  deposition  problem  that  ap- 
pears in  most  earlier  publications;  basically,   the 
correction  is  to  account  properly  for  fluctuations 
in  particle  slip  velocity.  Transfer  by  turbulence  is 
considered  and  limitations  to  layer  or  resistance 
models  are  described.  The  theory  for  the  case  of 
dry  deposition  to  smooth,  solid  surfaces  is  illustrat- 
ed Available  water/wind  tunnel  data  are  analyzed 
and  peculiarities  of  the  data  are  noted  that  should 
limit  their  extrapolations  to  the  case  of  particle  dry 
deposition  on  natural  waters.  Predictions  for  parti- 
cle dry  deposition  on  natural  waters  are  then  made 
that  account  for  particle  growth  by  water  vapor 
condensation    when    the    particles    approach    the 
humid  region  near  the  air/water  interface.  Finally, 
a  brief  comparison  is  made  between  wet  and  dry 
deposition  and  some  field  studies  are  suggested  to 
test  the  predictions.  (See  also  W87-09164)  (Lantz- 
PTT) 
W87-09166 

TRANSFER  RATES  OF  GASEOUS  POLLUT- 
ANTS BETWEEN  THE  ATMOSPHERE  AND 
NATURAL  WATERS, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Studies. 

D.  Mackay,  and  A.  T.  K.  Yuen. 

IN:   Atmospheric   Pollutants   in   Natural   Waters, 

Ann  Arbor  Science  Publishers,  Inc.,  Ann  Arbor, 

MI.  1981.  p  55-65,  2  fig,  1  tab. 

Descriptors:  'Transfer  rates,  *Air  pollution, 
*Gases,  *Path  of  pollutants,  Water  pollution 
sources',  Chemical  reactions,  Diffusion,  Henry's 
Law,  Ecosystems,  Kinetic  reactions,  Lakes. 

The  transfer  of  pollutants  between  the  atmosphere 
and  natural  waters  can  occur  by  several  mecha- 
nisms:  fallout  in  association  with  rain,  snow  or 
particulate  matter,   spray   transfer  from  breaking 
waves  in  the  water  or  from  bursting  bubbles  or  by 
molecular   diffusion    of   the    pollutant.    This    last 
mechanism  is  the  subject  of  this  paper.  Given  a 
natural  water  body  and  an  atmosphere  in  contact 
with  it,  there  are  two  basic  points  which  must 
addressed.  First,  the  direction  in  which  diffusive 
transfer  will  occur,  and  second,  the  speed  with 
which  this  transfer  will  occur.  Clearly  the  develop- 
ment of  an   understanding  of  the  environmental 
dynamics,  fate  and  effects  of  pollutants  requires 
addressing  these  points.  Only  when  the  diffusive 
rate  can  be  quantified,  can  its  importance  relative 
to  the  other  mechanisms  be  assessed.  The  basic 
partitioning  or  equilibrium  properties  of  the  pollut- 
ant as  characterized  by  the  Henry's  Constant  H 
dominate  its  tendency  to  migrate  between  the  at- 
mosphere and  natural  water  bodies.  Methods  ol 
determining    H    and    illustrating    its    significance 
graphically  have  been  presented.  From  a  knowl- 
edge of  H  and  the  environmental  concentrations  in 
truly  dissolved  or  gaseous  form  it  is  possible  to 
deduce  the  direction  of  diffusive  transfer.  1  his  may 
or  may  not  be  the  direction  of  transfer  by  other 


mechanisms  such  as  wet  or  dry  deposition.  The 
kinetic  expressions  for  predicting  rate  of  flux  be- 
tween the  phases  have  been  revived  and  it  has  been 
shown  that  although  two  resistances  apply,  often 
only  one  is  significant,  depending  on  the  value  of 
H  It  is  possible  to  estimate  transfer  fluxes  or  ha  f 
lives  from  published  mass  transfer  coefficients  al- 
though there  remains  some  doubt  about  the  correct 
values  for  the  coefficient  applicable  to  the  near 
surface  resistance  of  lakes.  (See  also  W87-09164) 
(Lantz-PTT) 
W87-09167 

EXCHANGE  OF  PARTICLES  AND  GASES 
ACROSS  WATER  SURFACES, 

Argonne  National  Lab.,  IL.  Radiological  and  En- 
vironmental Research  Div. 
R.  M.  Williams.  . 

IN:  Atmospheric  Pollutants  in  Natural  Waters, 
Ann  Arbor  Science  Publishers,  Inc.,  Ann  Arbor, 
MI.  1981.  p  67-78,  5  fig,  6  ref. 

Descriptors:  'Path  of  pollutants,  'Model  studies, 
•Water  surface  profiles,  'Particle  exchange,  'Gas 
exchange,  Lakes,  Mathematical  models,  Air-water 
Interfaces. 

Dry  transfer  of  particles  and  gases  to  water  sur- 
faces is  known  to  be  a  major  component  in  the 
mass  balance  of  some  chemical  species  in  large 
lakes,   and    this   process   would   be   expected   to 
become   increasingly   important   as   the   ratio   of 
water-body   surface   area   to   watershed   area  in- 
creases. The  development  of  mathematical  models 
of  lakes  simulating  the  transport,  removal  and  ef- 
fects of  airborne  contaminants  requires  knowledge 
of  dry  deposition  processes  and  the  controlling 
parameters.  This  paper  discusses  the  processes  by 
which  particles  and  gases  are  exchanged  between 
air  and  water.  Particular  emphasis  is  placed  on  flux 
measurement  considerations.   Parameterization  of 
the  atmosphere  above  the  water  interface  is  dis- 
cussed, but  it  should  be  remembered  that  a  similar 
analysis  can  be  applied  to  the  problem  of  subsur- 
face transfer  within  the  water  column.  The  deposi- 
tion-velocity formulation  coupled  with  a  layered 
model  is  a  reasonable  approach  for  the  analysis  of 
pollutant  dry  deposition  to  water  surfaces.  Howev- 
er, reasonable  care  must  be  exercised  in  the  meas- 
urement of  deposition  velocities  and  in  the  evalua- 
tion of  their  variations  with  wind  speed,  atmos- 
pheric   stability    and    surface    roughness.    Corre- 
sponding care  must  be  taken  in  the  application  ot 
deposition  velocity  parameterizations  to  numenca 
models.   At  present  there  are  several  analytical 
models  which  attempt  to  describe  atmospheric  dry 
deposition  to  lakes.  However,  data  of  sufficient 
quantity  and  quality  to  permit  evaluation  of  these 
models  are  lacking.  Present  understanding  does  not 
allow  extrapolation  of  measurements  made  near 
the  shore  to  conditions  over  the  lake.  In  addition, 
the  very  difficult  problem  of  flux  measurements 
during  winter  must  be  addressed.  This  season  is 
characterized  by  higher  winds  and  more  unstable 
conditions,   factors  which  are  conducive  to  en- 
hanced contaminant  fluxes.  Transfer  velocities  will 
have  to  be  measured  under  these  severe  conditions 
in  order  to  develop  realistic  parameterizations  of 
the  deposition  process.  Future  estimates  of  annual 
pollutant  fluxes  can  then  be  made  with  a  few  more 
easily  accomplished  measurements.  (See  also  W87- 
09164)  (Lantz-PTT) 
W87-09168 


MECHANISMS  OF  ENRICHMENT  AT  THE 
AIR-WATER  INTERFACE, 

Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering. 
A.  W.  Elzerman. 

IN  Atmospheric  Pollutants  in  Natural  Waters, 
Ann  Arbor  Science  Publishers,  Inc.,  Ann  Arbor, 
MI.  1981.  p  81-97,  2  tab,  56  ref. 

Descriptors:  'Path  of  pollutants,  'Air-water  inter- 
faces, 'Water  surface  profiles,  'Delaware  Salt 
Marsh,  'Enrichment,  Zinc,  Copper,  Iron,  Air  pol- 
lution. 

Current  efforts  are  increasingly  directed  toward 
understanding  the  mechanisms  or  controlling  fac- 
tors of  fluxes  and  enrichment  in  the  surface  micro- 


layer.  Evidence  for  some  cases  in  which  the  ma 

loading   of  the   surface   microlayer   is   imports 

exist,  as  in  the  case  of  transport  of  Zn,  Cu,  and  I 

in  the  Delaware   Salt   Marsh,  or  in  the  case 

foams.  In  any  event,  a  fundamental  research  pi 

requisite  is  determination  of  the  mechanisms  a 

controlling  factors  of  enrichment  of  toxic  materi 

in  the  surface  microlayer.  The  objectives  of  tl 

paper  are  to:  (1)  define  a  set  of  terms  useful  I 

discussing  processes  at  the  air-water  interface, 

review  and  integrate  current  knowledge  about  I 

controlling  factors  or  mechanism  of  accumulati 

at  the  air-water  interface,  (3)  speculate  on  imp 

tant  processes  occurring  at  the  air-water  interfi 

in  relation  to  microcontaminants,  and  (4)  atten 

to  identify  research  needs.  The  variability  in  i 

served  surface  environment  (SE)  of  trace  mel 

indicates  local  sources  or  processes  are  import 

in  controlling  SE  at  specific  sites.  However,  so 

generalizations  about  groups  of  samples  over  wi 

spread  areas  are  possible.   SE  of  trace  metal! 

common,  even  when  a  slick  is  not  present.  1 

presence  of  slicks  is  correlated  with  higher  fi 

tionation  ratio  for  trace  metals,  and  the  increa 

SE  usually  occurs  in  primarily  in  the  particu 

phase.  Some  surface  accumulated  material  is  ef 

tively  trapped  in  slicks  for  significant  period! 

time  and  moves  with  the  slick-forming  material! 

the  surface  of  the  water  and  when  foams  fo 

Attraction  of  polyvalent  cations  and  SE  indu 

by  high  bulk-water  concentrations  do  not  api 

to  be   important   mechanisms   controlling   SE 

trace  metals.  The  source  and  composition  of  m 

rials  entering  the  surface  microlayer  (SM)  are 

nificant  to  SE.  Atmospheric,  bulk-water,  and  tr 

tary  inputs  of  trace  metals  to  the  SM  have  1 

identified.  The  relative  proportions  of  the  co 

bution  from  each  source  varies  with  the  spe 

element    and    location.    (See    also    W87-09 

(Lantz-PTT) 

W87-09169 

PRINCIPLES  AND  PROBLEMS  OF  MOI 
ING  CATION  ENRICHMENT  AT  NATU1 
AIR-WATER  INTERFACES, 

University  of  East  Anglia,   Norwich  (Engl: 

School  of  Environmental  Sciences. 

K.  A.  Hunter,  and  P.  S.  Liss. 

IN:   Atmospheric   Pollutants   in   Natural   Wi 

Ann  Arbor  Science  Publishers,  Inc.,  Ann  A 

MI.  1981.  p  99-127,  1  fig,  6  tab,  49  ref. 

Descriptors:  'Path  of  pollutants,  'Model  sti 
'Enrichment,  'Air-water  interfaces,  Equihb 
Organic  compounds,  Ligands,  Salicylic  acid 
ganic  matter. 

An  equilibrium  model  for  enrichment  of  meta 
in  the  microlayer  was  developed  by  consid 
the  (theoretical)  mass-action  equilibrium  ol 
face-active  organic  compounds  acting  as  li| 
for  trace  metals  in  competition  with  the  anic 
sea  water.  The  model  was  constructed  usin 
concept  of  surface  excess,  since  it  is  essent 
balance  the  excess  quantity  of  metals  ennct: 
the  microlayer  with  the  available  binding  sil 
surface-adsorbed  organic  matter.  The  mode 
constructed  in  such  a  way  that  the  bulk  cone 
tion  of  trace-metal  ions  is  not  required  to  p 
surface  excess  or  EF,  since  an  important  feat 
experimental  results  is  the  relative  constancy 
values  with  C  sub  eta  varies  quite  widely 
success  of  the  model  developed  depends  essei 
on  the  relevance  of  salicylic  acid  as  a  si 
model  ligand,  which  cannot  be  properly  asses 
the  present  time.  The  arguments  developed 
however,  that  a  ligand  with  stability  constat 
too  different  from  those  of  salicylic  acid  wo 
able  to  account  for  the  major  features  ot 
layer  results  in  all  marine  waters.  The  lmr. 
features  of  the  model  are  the  concepts  of  s 
complexation  that  are  involved,  and  if  a 
having  the  requisite  trace  metal  selectivity 
found  in  the  microlayer  and  be  demonstra 
exercise  control  over  metal  ion  enrichment,  I 
edge  of  the  details  of  chemical  events  at  I 
surface  would  be  considerably  improved.  (S 
W87-09 164)  (Lantz-PTT) 
W 87-09 170 


ORGANIC    MATTER    AND    HEAVY  J, 
CONCENTRATIONS  IN  THE  PARTICl 
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SE  OF  LAKE  MICHIGAN  SURFACE  MI- 
iLAYERS, 

ugan  Univ.,  Ann  Arbor.  Depl.  of  Atmospher- 
d  Oceanic  Science. 

Meyers,  R.  M.  Owen,  and  J.  E.  Mackin. 
Atmospheric   Pollutants   in   Natural   Waters, 

Arbor  Science  Publishers,  Inc.,  Ann  Arbor, 
1981  p  129-141,  2  fig,  3  tab,  40  ref.  NOAA 
104-70158-44078. 

riptors:  *Path  of  pollutants,  'Particulate 
■t.  *  Heavy  metals,  'Lake  Michigan,  'Organic 
•r.  Water  surface  profiles.  Nickel,  Copper, 
Manganese.  Organic  carbon,  Fatty  acids,  Hy- 
irbons 

significance  of  surface  films  to  aquatic  ecosys- 
atmosphere-hydrosphere  exchanges,  and 
lemical  cycles  is  a  topic  of  widespread  inter- 
t  has  been  observed  that  the  concentration 
imposition  of  microlayers  can  vary  substan- 

within  narrow  geographic  and  time  limits, 
has  been  found  to  be  equally  true  of  fatty 

hydrocarbons,  and  trace  metals,  yet  the  rea- 
behind  these  variations  are  at  best  poorly 
■stood.  Furthermore,  relatively  little  is  known 

the  processes  which  participate  in  the  forma- 
maintenance,  and  dispersion  of  surface  films 
itural  waters.  Studied  here  is  the  distribution 
janic  carbon,  fatty  acids,  hydrocarbons  and 
ed  heavy  metals  in  the  particulate  phase  of 
layer  and  subsurface  water  samples  from 
Michigan.  Concentrations  of  organic  matter 
■ace  metals  in  the  particulate  phases  of  micro- 

and  subsurface  waters  are  highest  in  the 
I  environment  and  decrease  progressively 
d  the  open  lake.  These  patterns  indicate  that 
lie  sources  are  important  to  particulate  organ- 
bon,  particulate  fatty-acid,  particulate  hydro- 
ns,  and  particulate  Ni,  Cu,  Fe,  and  Mn  in 
Michigan  waters.  Removal  of  particulate  ma- 

from  microlayers  and  subsurface  waters  evi- 
l  occurs  soon  after  these  materials  are  carried 

lake  by  rivers.  Settling  of  mineral  particles 
rs  to  be  the  primary  removal  mechanism. 
1  replacement  of  certain  particulate  organic 
Jnents  by  aquatic  sources  occurs.  Particulate 
icids  appear  to  be  generated  by  neustonic  and 
onic  communities  Similar  replacement  of 
metal  components  is  not  strongly  indicated, 
though  atmospheric  input  is  likely.  Micro- 
Jnrichment  of  particulate  materials  is  greatest 
n-lake  environments  where  turbulent  mixing 
effective  than  in  coastal  or  fluvial  areas.  This 

ation  also  reflects  the  relatively  high  con- 
non  of  setting  particles  in  fluvial  and  near- 
locations  which  acts  to  decrease  enrichment 
5  (See  also  W87-09164)  (Lantz-PTT) 
19171 


ER  IN  MARINE  MICROLAYERS:  ACCU- 
VTION,  SPECIATION  AND  TRANSPORT 

Univ.,  CA.  Dept.  of  Civil  Engineering. 
Lion,  and  J.  O.  Leckie. 

atmospheric   Pollutants   in   Natural   Waters 
Vrbor  Science  Publishers,  Inc.,  Ann  Arbor' 

?M208?"163,  8  f'8'  3  t3b'  ?2  fef  NSF  Grant 

'Copper,  'Marine  environment, 
af  pollutants,  'San  Francisco  Bay,  *Air- 
|"|fIfac«.  Water  surface  profile,  Adsorp- 
loael  studies.  Simulation  analysis,  Organic 
i.  Bioaccumulation. 

lure  information  describing  copper  partition- 

e  air-sea  interface  indicates  organically 

and  particulate  forms  of  the  metal  are  pref- 

Jly  partitioned.  The  marine  role  of  micro- 

the  partitioning  of  copper  is  difficult  to 

from  the  available  data.  Laboratory  adsorp- 

ipenments  with  copper  on  well-character- 

s  show  that  adsorption  of  the  metal  varies 

ne  nature  and  concentration  of  complexing 

I  (organic   and    inorganic)   present    in    the 

•  *?'"  copper  concentration,  and  as  a  func- 

id  surface-area  concentration.  Data  from 

penments  may  be  coupled  with  information 

'ng  copper  complexation  by  dissolved  li- 

and  used  to  calculate  metal  speciation  in 

ter-sImu|ated    surface    microlayer    systems. 

suits  of  equilibrium  chemical  calculations 


indicate  both  complexation  and  adsorption  to  be 
important  mechanisms  which  could  act  to  control 
copper  concentrations  at  the  surface  microlayer. 
Field  data  taken  over  a  tidal  cycle  in  a  San  Fran- 
cisco Bay  salt  marsh  confirm  the  partitioning  of 
particulate  copper.  The  data  indicate  little  or  not 
partitioning  of  dissolved  organic  carbon  or  dis- 
solved copper.  In  the  system  sampled,  enrichment 
of  inorganic  particulates  appears  to  be  the  major 
control  over  copper  enrichment  at  the  air-sea  inter- 
face. (See  also  W87-09164)  (Lantz-PTT) 
W87-09172 


INPUT  OF  BIOLOGICALLY  AVAILABLE 
PHOSPHORUS  BY  PRECIPITATION  TO  PRE- 
CAMBRIAN  LAKES, 

Ontario   Ministry  of  the   Environment,   Rexdale. 

Limnology  and  Taxonomy  Section. 

P.  J.  Dillon,  and  R.  A.  Reid. 

IN:   Atmospheric   Pollutants   in   Natural    Waters, 

Ann  Arbor  Science  Publishers,  Inc.,  Ann  Arbor 

MI.  1981.  p  183-198,  4  fig,  5  tab,  32  ref. 

Descriptors:  'Phosphorus,  'Water  pollution 
sources,  'Limnology,  'Precambrian  lakes, 
'Canada,  'Precipitation,  Path  of  pollutants,  Bioas- 
say,  Phosphates. 

That  precipitation  is  an  important  source  of  total 
phosphorus  for  Precambrian  lakes  is  well-known. 
Studies  of  the  mass  budgets  of  a  number  of  lakes  in 
the  Precambrian  region  of  Canada  have  demon- 
strated that  precipitation  supplied  5-70%  of  the 
load  or  input  of  total  phosphorus  (TP).  In  general, 
available  information  indicates  that  a  median  value 
of  30-35%  is  realistic  for  the  TP  supplied  by  pre- 
cipitation to  Precambrian  lakes  that  are  not  en- 
riched by  local  point  or  diffuse  sources.  A  kinetic 
bioassay  technique  is  used  here,  to  determine  the 
biologically  available  phosphorus  (BAP)  content 
of  precipitation  samples  collected  in  southern  On- 
tario from  1977-1979.  Because  this  technique  uses 
0-P04  as  a  standard  against  which  availability  to 
the  biota  of  lake  water  is  measured,  the  results 
provide  an  estimate  of  the  magnitude  of  the  imme- 
diately available  component  of  the  total  phospho- 
rus pool  Also  measured  was  the  BAP  content  of 
the  streams  flowing  into  three  lakes  in  this  study 
area  for  which  TP  budget  for  the  period  1976-1979 
were  measured.  This  report  summarizes  the  results 
obtained  for  precipitation  samples  and  discusses 
the  relative  importance  of  precipitation  as  a  source 
of  available  phosphorus  to  oligotrophic  Precam- 
brian lakes.  (See  also  W87-09164)  (Lantz-PTT) 
W87-09174 


ATMOSPHERIC  DEPOSITION  OF  NITROGEN 
AND  PHOSPHORUS  IN  FLORIDA, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 
Engineering  Sciences. 

C.  D.  Hendry,  P.  L.  Brezonik,  and  E.  S.  Edgerton. 
IN:  Atmospheric  Pollutants  in  Natural  Waters, 
Ann  Arbor  Science  Publishers,  Inc.,  Ann  Arbor 
MI.  1981.  p  199-215,  5  fig,  5  tab,  22  ref. 

Descriptors:  'Air  pollution,  'Atmospheric  deposi- 
tion, 'Water  pollution  sources,  'Nitrogen,  'Phos- 
phorus, 'Florida,  'Path  of  pollutants,  Precipita- 
tion, Nitrates,  Seasonal  variation,  Pollutant  load, 
Fate  of  pollutants,  Eutrophication. 

Atmospheric  nitrogen  deposition  from  May  1978- 
May  1979  at  24  sites  in  Florida  ranged  from  0.32- 
113  g  N/sq  m/yr,  with  a  state- wide  mean  (average 
of  all  the  sites)  of  0.75  g  N/sq  m/yr.  Highest 
deposition  rates  were  observed  in  predominantly 
agricultural  areas,  while  coastal  and  forested  re- 
gions had  the  lowest  rates.  Wet-only  input  was  the 
dominant  deposition  mechanism  for  NH4(  +  )-N 
and  N03(-)-N,  accounting  for  81  and  68%,  respec- 
tively, of  the  total  (wet  plus  dry)  deposition.  Dry- 
fall  input  was  more  important  for  organic  N,  repre- 
senting 53%  of  the  input  of  total  organic  nitrogen. 
Compared  with  data  on  the  inorganic  N  content  of 
Florida  precipitation  from  1955-1956,  present  re- 
sults indicate  a  three-fold  increase  in  the  mean 
inorganic  N  concentration  in  wet-only  precipita- 
tion. Phosphorus  deposition  averaged  over  all  the 
sites  was  50  mg  P/sq  m/yr,  with  highest  deposition 
rates  in  predominantly  agricultural  regions  and  in 
areas  of  phosphate  mining.  Lowest  deposition  rates 
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were  observed  in  coastal  and  forested  locations. 
Dryfall  was  the  dominant  mechanism  for  phospho- 
rus deposition,  account  for  80%  of  the  total  (wet 
plus  dry)  input  of  phosphorus.  Organic  phosphorus 
was  deposited  primarily  (85%)  by  dryfall  and  73% 
of  the  soluble  reactive  phosphate  occurred  by  dry- 
fall.  Inorganic  phosphorus  was  the  dominant  form 
of  phosphorus  in  both  bulk  and  wet-only  precipita- 
tion, comprising  approximately  65%  of  the  TP 
content.  Concentrations  of  phosphorus  were  50% 
higher  in  the  convective  summer  rainstorms  than 
in  winter  (frontal)  storms.  Examined  in  the  context 
of  critical  nutrient  loading  rates  for  lake  eutroph- 
ication, state-wide  atmospheric  deposition  rates  of 
nitrogen  and  phosphorus  are  below  the  loading 
rates  associated  with  water  quality  problems,  but 
deposition  rates  of  both  N  and  P  at  several  agricul- 
tural locations  did  exceed  'permissible'  levels.  (See 
also  W87-09164)  (Lantz-PTT) 
W87-09175 


IMPORTANCE  OF  ATMOSPHERIC  FLUXES 
TO  THE  NITROGEN  BALANCE  OF  LAKES  IN 
THE  FLORIDA  PENINSULA, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 
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ATMOSPHERIC  DEPOSITION  OF  ACIDITY 
AND  SULFUR  IN  FLORIDA, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

E.  S.  Edgerton,  P.  L.  Brezonik,  and  C.  D.  Hendry. 

IN:   Atmospheric   Pollutants   in   Natural   Waters, 

Ann  Arbor  Science  Publishers,  Inc.,  Ann  Arbor 

MI.  1981.  p  237-258,  6  fig,  5  tab,  35  ref.  EPA  Grant 

R-805560. 

Descriptors:  *Fath  of  pollutants,  'Water  pollution 
sources,  'Water  pollution  effects,  'Acid  rain, 
'Sulfur,  'Florida,  'Lake  Okeechobee,  Hydrogen 
ion  concentration,  Sulfuric  acid,  Sulfides,  Precipi- 
tation. 

Acid  precipitation  occurs  across  all  of  the  panhan- 
dle and  most  of  the  peninsular  region  of  Florida. 
Only  coastal  stations  and  those  located  south  of 
Lake  Okeechobee  exhibit  annual  average  pH 
values  above  5.0.  Sulfuric  acid  and  calcium  carbon- 
ate dominate  the  acid /base  chemistry  of  Florida 
precipitation,  and  nitric  acid  and  ammonium 
appear  as  minor  components  in  a  diffuse  back- 
ground. Naturally  occurring  alkalinity  has  been 
completely  neutralized  in  many  parts  of  the  state, 
and  future  increases  in  acidity  will  depend  directly 
on  the  increases  in  sulfur  and  nitrogen  oxide  emis- 
sions. Relative  to  anthropogenic  emissions,  estimat- 
ed biogenic  sulfur  emissions  are  low,  and  they  are 
improperly  distributed  to  account  for  the  observed 
patterns  of  acidity  and  sulfur  deposition.  State- 
wide anthropogenic  emissions  of  S02  are  several 
times  the  state-wide  sulfur  deposition  in  bulk  pre- 
cipitation, and  these  emissions  appear  to  control 
the  distribution  of  acid  rain  in  the  state.  Precipita- 
tion data  from  two  mid- 1950  studies  suggest  that 
several-fold  increases  in  sulfur  and  hydrogen  ion 
deposition  in  rainfall  have  occurred  during  the  last 
25  years.  Such  increases  are  limited  mainly  to  areas 
where  emissions  of  S02  have  increased  during  the 
same  time  span.  The  likelihood  of  further  acidifica- 
tion of  Florida  precipitation  in  the  coming  years  is 
enhanced  by  the  national  effort  toward  increased 
use  of  domestic  coal  supplies.  Within  the  state  of 
Florida,  the  electric  power  industry  plans  to  in- 
crease the  number  of  sites  with  coal-burning  power 
plants  from  9  to  22  within  the  next  decade.  As  a 
consequence,  combustion  of  coal  is  projected  to 
increase  from  7.4  to  26.8  million  tons  annually, 
during  the  same  period.  The  influence  of  rising 
S02  and  NOx  emissions  on  precipitation  acidity 
and,  in  turn,  on  Florida's  ecosystems  bears  close 
scrutiny  in  the  coming  years.  (See  also  W87-09164) 
(Lantz-PTT) 
W87-09177 


TRACE  METAL  AND  STRONG  ACID  COMPO- 
SITION OF  RAIN  AND  SNOW  IN  NORTHERN 
MINNESOTA, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 
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Mining  Engineering. 

J.  D.  Thornton,  S.  J.  Eisenreich,  J.  W.  Munger, 

and  E.  Gorham. 

IN:   Atmospheric   Pollutants   in   Natural   Waters, 

Ann  Arbor  Science  Publishers,  Inc.,  Ann  Arbor, 

MI.  1981.  p  261-284,  8  fig,  5  tab,  27  ref. 

Descriptors:  *Path  of  pollutants,  *Trace  metals, 
•Acid  rain,  'Snow,  *Minnesota,  Precipitation,  Spa- 
tial distribution,  Soil  contamination,  Aluminum, 
Magnesium,  Calcium,  Manganese,  Iron,  Heavy 
metals,  Zinc,  Cadmium,  Copper,  Nickel,  Lead, 
Chromium. 

The  concentrations  of  metals  in  precipitation  in 
northern  Minnesota  show  a  definite  spatial  pattern. 
Concentrations  are  highest  in  the  western  regions 
where  suspension  of  soil  particles  is  likely  to  be  the 
major  source  of  components  in  precipitation.  The 
concentration  of  major  elements  Al,  Mg,  Ca,  Fe 
and  Mn  was  lowest  in  the  east  where  exposed  soil 
surfaces  are  less.  Noncrusted  sources  appear  to 
influence  the  concentrations  of  the  trace  metals 
Zn  Cd,  Cu,  Ni,  Cr,  Pb  and  S04  and  N03  in 
northeastern  Minnesota.  Wet  deposition  rates  for 
trace  metals  in  northeastern  Minnesota  were  esti- 
mated s  (in  kg/ha/yr):  Ca  -  3.16;  Al  -  0.39;  Fe  - 
0  25-  Mn  -  0.02;  Pb  -  0.049;  Ni  -  0.010;  Zn  -  0.65;  Cd 
-  0  017-  Cr  -  0.0017;  and  Cu  -  0.25.  Snowmelt  may 
contribute  a  significant  portion  of  the  total  atmos- 
pheric deposition  in  northeastern  Minnesota  and 
cause  stress  on  the  aquatic  environment  during  that 
period.  (See  also  W87-09164)  (Lantz-PTT) 
W87-09178 

TRANSPORT  AND  DRY  DEPOSITION  OF 
TRACE  METALS  OVER  SOUTHERN  LAKE 
MICHIGAN,  ; 

Governors  State  Univ.,   Park  Forest  South,   1L. 
Environmental  Management  Program. 
H.  Sievering,  M.  Dave,  D.  A.  Dolske,  and  P. 
McCoy.  .     ^T         ,   ,,, 

IN:  Atmospheric  Pollutants  in  Natural  Waters, 
Ann  Arbor  Science  Publishers,  Inc.,  Ann  Arbor, 
MI.  1981.  p  285-325,  5  fig,  13  tab,  36  ref.  EPA 
Grant  R005301012. 

Descriptors:  *Path  of  pollutants,  *Air  pollution, 
•Trace  metals,  *Lake  Michigan,  *Dry  deposition, 
•Model  studies,  Climatology,  Lead,  Zinc,  Iron, 
Heavy  metals,  Chemical  analysis,  Fate  of  pollut- 
ants. 


search  endeavor.  The  identification  of  source  types 
for  Great  Lakes  atmospheric  inputs  will  require  a 
still  closer  scrutiny  of  existing  data.  Only  then  can 
management  and  control  objectives  to  meet  Great 
Lakes  water  quality  goals  be  realized.  (See  also 
W87-09 164)  (Lantz-PTT) 
W87-09179 

ACID  NEUTRALIZING  CAPACITY  OF  FINE 
SOIL  FRACTIONS, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  ot  Oe- 
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For   primary   bibliographic   entry   see   Held   2U. 
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LICHENS  AS  MONITORS  OF  ATMOSPHERIC 
DEPOSITION, 

Laurentian  Univ.,  Sudbury  (Ontario).  Dept.  of  Bi- 

ology. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-09181 

USE  OF  BOG  VEGETATION  AS  A  MONITOR 
OF  ATMOSPHERIC  INPUT  OF  METALS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 

For  primary  bibliographic  entry  see  Field  5C. 
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Modeling  estimates  of  atmospheric  loading  to  Lake 
Michigan  suggest  a  significant  loading  potential 
when  compared  to  surface  runoff.  These  estima- 
tion procedures  are  based  upon:  shore  or  near- 
shore  wet  deposition  and  meteorological  data,  ex- 
trapolation of  wind-tunnel  measurements  of  dry 
deposition  to  a  water  surface,  and  near-shore  meas- 
urements of  the  chemical  composition  of  atmos- 
pheric aerosols.  However,  the  flux  of  aerosols  to  a 
water  body  is  better  approximated  by  the  ambient 
concentration   near  that   surface  divided   by   the 
effective  transfer  resistance.  Thus,  ambient  concen- 
trations of  aerosol  constituents  and  concomitant 
surface   resistances  should  be  obtained  over  the 
Great  Lakes  as  a  function  of  climatology.  This 
paper  describes  the  variation  in  atmospheric  con- 
centrations and  estimates  the  dry  flux  of  several 
trace  elements  as  a  function  of  meso-  and  microme- 
teorology  measured  at  the  midlake  region  of  south- 
ern Lake  Michigan.  Two  to  four  sampling  days 
with  dry  removal  active  in  each  of  the  months  of 
May,  June,  August  and  September  of  1977  consti- 
tute the  data  base  considered.  A  comparison  of 
minimum  dry  deposition  loadings  to  estimates  of 
precipitative    loading    and    surface    runoff   inputs 
shows  that  the  atmospheric  inputs  by  dry  loading 
are  at  least  40%  of  the  total  Pb  input,  20%  of  the 
total  Zn  input  and  15%  of  the  total  Fe  input.  Pb 
dry  deposition  inputs  could  be  75%  or  more  of  the 
total  loading  and  Zn  dry  deposition  inputs  50%  or 
more,  were  the  mean  dry  deposition  estimates  con- 
sidered. Atmospheric  loadings  by  dry  deposition  to 
the  southern  basin  of  Lake  Michigan  are  clearly  a 
significant  part  of  the  over-all  inputs  of  Pb,  Zn  and 
probably  Fe  to  the  lake  ecosystem.  This  is  especial- 
ly true  because  atmospheric  loading  contributes 
directly  to  the  biologically  active  surface  waters. 
Accurate  quantification  of  the  atmospheric  input  to 
the  Great   Lakes  is  an   important  continuing  re- 


ATMOSPHERIC  LEAD  AND  ZINC  DEPOSI- 
TION INTO  LAKES  OF  THE  EASTERN 
UNITED  STATES, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

A  O.  Davis,  and  J.  N.  Galloway. 
IN:   Atmospheric   Pollutants   in   Natural   Waters, 
Ann  Arbor  Science  Publishers,  Inc.,  Ann  Arbor, 
MI.  1981.  p  401-408,  5  fig,  1  tab,  12  ref. 

Descriptors:  *Air  pollution,  •Lead,  *Zinc,  *Lakes, 
•Water  pollution  sources,  Sedimentation  rate, 
Chemical  analysis,  Path  of  pollutants,  Lake  sedi- 
ments, Heavy  metals. 

Many  investigators  have  used  metals  in  lake  sedi- 
ments to  demonstrate  historic  trends  of  environ- 
mental contamination.  The  object  of  this  paper  is 
to  compare  the  metal  burden  in  lake  sediments 
from  different  regions  of  the  Eastern  United  States 
by  using  a  simple  calculation  which  incorporates 
the  sedimentation  rate  and  metal  concentration 
from  different  horizons  in  the  sediment  profile. 
Using  this  method  of  data  analysis  it  is  possible  to 
compare,  on  a  regional  basis,  the  contribution  of 
the  principal  sources  of  metal  input;  i.e.,  natura 
weathering  products,  atmospheric  input  and  local 
anthropogenic  activities  within  the  watershed.  The 
simple  calculation  presented  in  this  paper  allows 
comparison  between  sediment  metal  profiles  of 
different  shapes  from  lakes  with  different  sedimen- 
tation rates,  hence  allowing  comparison  between 
lake  sediments  from  different  regions  of  the  eastern 
United  States.  After  distinguishing  between  bed- 
rock (background)  and  anthropogenic  inputs  it  is 
further  possible  to  partition  the  anthropogenic 
component  into  atmospheric  and  intrawatershed 
contributions  based  on  a  comparison  with  other 
lakes  in  the  same  area.  (See  also  W87-09164) 
(Lantz-PTT) 
W87-09183 


RATES  OF  ACCUMULATION  OF  HEAVY 
METALS  IN  PRE-  AND  POST-EUROPEAN 
SEDIMENTS  IN  NEW  ENGLAND  LAKES, 

Maine  Univ.  at  Orono.  Dept.  of  Chemical  Engi- 
neering. 

S  A.  Norton,  C.  T.  Hess,  and  R.  B.  Davis. 
IN:   Atmospheric    Pollutants   in   Natural   Waters, 
Ann  Arbor  Science  Publishers,  Inc.,  Ann  Arbor, 
MI.  1981.  p  409-421,  5  fig,  3  tab,  7  ref.  NSF  Grant 
DEB  78-10641. 

Descriptors:  *Heavy  metals,  •Lake  sediments, 
•Path  of  pollutants,  Lead,  Zinc,  Chemical  analysis, 
Fate  of  pollutants,  Accumulation. 

Three  high-altitude  oligotrophy  lakes  in  New 
England  with  essentially  undisturbed  watersheds 


have  been  cored  in  the  deepest  part  of  each  lak 
Chemical  analyses  of  the  sediment'-,  reveal  i 
creases  of  Pb  and  Zn  commencing  about  19* 
(slightly  later  to  the  northeast)  and  continuing 
the  present  for  Pb.  Zn  values  decrease  in  ne 
surface  sediments,  apparently  because  of  aci 
leaching  of  the  sediments.  Ambient  levels  of  Zn 
lake  water  are  postulated  to  increase  significaw 
as  a  result  of  acidification  and  increased  din 
loading  of  Zn  from  precipitation.  The  rate 
export  of  Zn  from  a  lake/drainage  basin  systi 
may  increase  by  an  order  of  magnitude  because 
acidification  of  soils/streams/lakes.  Lead  moi 
through  the  system  in  particulate  form.  Much  o 
apparently  accumulates  in  the  organic  parts  of  i 
soil  in  the  drainage  basin.  (See  also  W87-091' 
(Lantz-PTT) 
W87-09184 

ATMOSPHERIC     CONCENTRATIONS     Al 
DEPOSITION    OF   POLYCHLORINATED 
PHENYLS  TO  LAKE  SUPERIOR, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  i 

Mining  Engineering. 

S.  J.  Eisenreich,  G.  J.  Hollod,  and  T.  C.  Johnsoi 

IN:   Atmospheric   Pollutants   in   Natural   Wat 

Ann  Arbor  Science  Publishers,  Inc.,  Ann  Art 

MI.  1981.  p  425-444,  3  fig,  5  tab,  38  ref.  EPA  Gi 

R806084. 

Descriptors:  'Atmospheric  deposition,  *M( 
studies,  *Air  pollution,  •  Poly  chlorinated  bipl 
yls,  *Lake  Superior,  *Lake  Michigan,  'Path 
pollutants,  Organic  compounds,  Pesticides,  F 
Bioaccumulation,  Pollutant  load. 

Organic  contaminants  (e.g.,  PCB,  PAH,  pestici 

enter  the  Great  Lakes  from  atmospheric  dej 

tion,   tributary   inflows,   municipal   and  indus 

discharges  and  to  a  lesser  extent  by  erosion.  Ou 

or  losses  of  trace  organics  can  occur  through  i 

mentation,  volatilization/bubble  ejection  acros; 

water/air  interface,  biological  and  chemical  de 

dation,  and  tributary  outflow.  The  relative  un 

tance  of  specific  sources  and  sinks  depends  or 

physical  and  chemical  properties  of  the  tracs 

ganic,  source  strengths,  basin  characteristics, 

biological  stability.  For  the  Great  Lakes,  at 

pheric  deposition  has  been  implicated  as  the  pi 

pal  source  of  polychlorinated  biphenyls  (PCB 

environmental  sinks  have  not  been  well  stu 

However,  it  is  known  that  PCB  bioconcentra 

the  aquatic  environment,  and  measured  conce 

tions  in  some  Lake  Michigan  fish  and  other  C 

Lakes  fish  exceed  the  USFDA  criteria  of  2  rn 

grams/gm.  Based  on  previous  data,  the  fit 

atmospheric  PCB  across  the  air/water  inte 

has  been  modeled.  Assuming  gas  phase  coi 

dry  deposition  of  4000  kg/yr  PCB  was  caku 

and  combined  with  a  wet  deposition  of  5000  k 

yielding  a  total  input  of  approximately  9000  k 

Atmospheric  deposition  apparently  account 

greater  than  80%  of  the  PCB  input  to  Lake  N 

|an.  Atmospheric  loading  of  PCB  ought  1 

even  more  important  to  Lake  Superior  becai 

its  large  surface  area  (8.21  times  10  to  the 

power  sq  m),  large  surface-area-to-basm  ratic 

lack  of  industrial/urban  density,  plus  the  tac 

about  two-thirds  of  its  water  budget  is  ds 

from  precipitation.  This  paper  reports  the  resi 

detailed   sampling  of  PCB  concentrations  : 

over  Lake  Superior  and  the  estimation  of  a 

pheric  PCB  deposition  by  both  field  measun 

and   model   prediction.   The   potential   imps 

PCB  deposition  is  discussed  using  an  lnput-c 

model.  (See  also  W87-09164)  (Lantz-PTT) 

W87-09185 


INPUTS  OF  POLYCHLORINATED  BIP 
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De  Paul  Univ.,  Chicago,  IL. 
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IN:  Atmospheric  Pollutants  in  Natural  V 
Ann  Arbor  Science  Publishers,  Inc.,  Ann  . 
MI.  1981.  p  445-458,  4  fig,  7  tab,  18  ref. 
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>llution,  Fish,  Model  studies,  Sampling,  Pre- 
ion.  Data. 

were  recognized  as  environmental  contami- 
m  the  late  1960s  and  problems  due  to  their 
ce  surface  at  that  time.  In  particular,  their 
ce  in  Lake  Michigan  fish  used  for  food  was 

to  be  the  cause  for  the  decline  in  breeding 
s  of  ranch  mink.  Since  PCB  were  assumed  to 
mically  similar  to  DDT  in  the  environment, 
e  levels  of  DDT  in  Lake  Michigan  fish  had 
ded  reasonably  rapidly  to  the  ban  on  its  use 
lake  1960s,  it  was  thought  that  the  levels  of 
1  fish  would  also  begin  to  decline  after  their 
r  'open'  uses  as  halted  in  1971  by  their  sole 
inufacturer  However  the  data  collected  by 
real  Lakes  Fisheries  Laboratory  (GLFL) 
h  1976  show  a  much  slower  decline  of  PCB 

in  response  to  the  ban  than  had  occurred 
)DT.  In  fact,  there  is  a  statistically  signifi- 
tcline  in  only  one  species,  the  chubs.  Two 
ches  could  be  taken  to  determine  whether 
Tom  the  atmosphere  were  an  important 
of  PCB  to  the  lake:  (1)  to  try  and  model  the 

and  (2)  to  try  and  determine  the  inputs  by 
ig.  To  devise  a  sampling  program  to  meas- 
2B  inputs  from  the  atmosphere  to  Lakes 
and  Michigan  is  a  difficult  problem  because 
many  interactions  between  PCB  in  the  air 
ater.  Numerous  studies  have  shown  that 
re  present  in  the  atmosphere  as  vapor  and 
:d  on  particulates.  It  has  been  found  that  the 
ition  between  vapor  and  particulates  is  de- 
t  on  the  vapor  pressure  of  the  particular 
omer.  Results  obtained  with  the  event  col- 

indicate  that  the  concentration  of  PCB  in 
tation  is  quite  variable,  as  result  similar  to 
ir.d  by  others  for  other  constituents  of  pre- 
an.  Because  of  an  association  with  particu- 
nd  the  high  concentration  of  particulates  in 
ly  part  of  a  rain  event,  the  amount  of  PCB 
5ed  by  precipitation  is  more  a  function  of 
nber  of  events  than  of  the  amount  of  pre- 
m.  (See  also  W87-09164)  (Lantz-PTT) 
U86 


SPHERIC  DEPOSITION  OF  PARTICU- 
ORGAMC  CARBON  AND  POLYARO- 
'.  HYDROCARBONS  TO  LAKE  MICHI- 

sin  Univ.-Madison.  Water  Chemistry  Lab. 
Vndren,  and  J.  W.  Strand, 
oiosphenc   Pollutants   in   Natural   Waters, 
rbor  Science  Publishers,  Inc.,  Ann  Arbor 
l.p  459-479,  2  fig,  11  tab,  59  ref. 

'tors:  'Path  of  pollutants,  'Atmospheric 
on,  'Organic  carbon,  'Aromatic  hydrocar- 
Lake  Michigan,  'Water  pollution  sources, 
it  identification,  Seasonal  variation,  Partic- 
itter. 

i  total  organic  carbon  (TOC)  in  atmospher- 
ciilates,  both  total  and  size  fractionated 
Elected  on  Lake  Michigan  during  several 
during  spring,  summer  and  fall  from  June 
August  1977.  The  data  were  used  to  assess 
al  atmospheric  loading  rate  of  TOC  to 
ichigan.  Airborne  concentrations  of  partic- 
sociated  TOC  over  Lake  Michigan  ranged 

a'^Cr£grams/cu  m  "  19  8  micrograms/cu 

TOC  comprises  from  7.5%-50%  of 

tome  particulate  matter.  The  data  sets  do 

m  an  evaluation  of  TOC  concentrations  as 

of  meteorological  parameters.  A  unimo- 

lunction  of  atmospheric  TOC  was  found  in 

ces,  with  the  mass  median  diameter  being 
iubm.cron  range.  Calculations  were  made 

amerent  wind  speed  regimes.  Total  partic- 
-*-  tlux  via  dry  deposition  to  Lake  Michi- 

found  to  be  3600  tons/yr.  Wet  deposition 
-ulated  to  be  about  150,000  tons/yr,  giving 
Hlry  input  ratio  of  40:1.  Twelve  polyaro 
lydrocarbons  (PAH)  in  air  over  Lake 
«  were  identified,  ranging  in  concentra- 
M  to  4.2  nanograms/cu  m.  PAH  pro- 
•y  combustion  of  coal  and  gasoline  is  be- 
o  account  for  the  source  of  these  com- 

1  ne  role  of  photolysis  as  a  route  for  PAH 

won  between  generation  and  deposition  to 

«  ^  ,ire|!entwy.  unknown.   PAH  deposition 

to  Lake  Michigan  are  somewhat  uncer- 


tain because  of  limited  data  sets.  However,  a  total 
deposition  of  40  tons/yr,  with  a  wet-to-dry  ratio  of 
9:1  does  not  seem  unreasonable.  The  12  PAH 
identified  in  this  study  comprise  about  0. 1  %  of  the 
total  dry  particulate  TOC  deposition,  while  these 
compounds  only  comprise  about  0.02%  of  the  total 
TOC  deposition  in  the  lake.  These  figures  will  be 
modified  in  the  future  as  the  role  of  vapor  phase 
transfer  becomes  clearer.  (See  also  W87-09164) 
(Lantz-PTT) 
W87-09187 


AERIAL  DEPOSITION  OF  ORGANOCHLOR- 
INES  IN  URBAN  AND  COASTAL  SOUTH 
CAROLINA, 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,   for  Marine  Biology  and  Coastal  Research 
T.  F.  Bidleman,  E.  J.  Christensen,  and  H.  W. 
Harder. 

IN:  Atmospheric  Pollutants  in  Natural  Waters, 
Ann  Arbor  Science  Publishers,  Inc.,  Ann  Arbor' 
MI.  1981.  p  481-508,  13  fig,  6  tab,  50  ref.  NSF 
Grant  OCE-76- 15629  and  NIH  Grant  5  S07 
RR07160. 

Descriptors:  'Path  of  pollutants,  'Air  pollution, 
'Organochlorine  compounds,  'Atmospheric  depo- 
sition, 'South  Carolina,  'Water  pollution  sources, 
Pesticides,  Polychlorinated  biphenyls,  Dieldrin, 
Particulate  matter,  Insecticides,  Pollutant  load. 

Aerial  transport  is  responsible  for  the  global  dis- 
persion of  many  natural  and  anthropogenic  sub- 
stances, including  organochlorine  (OC)  pesticides 
and  polychlorinated  biphenyls  (PCB).  The  first 
reports  of  long-range  OC  pesticides  transport  over 
the  ocean  came  in  1968-1972,  when  dieldrin  and 
DDT  residues  were  found  on  dust  carried  across 
the  Atlantic  Ocean  by  the  northeast  trade  winds. 
More  recently,  PCB  and  several  OC  pesticides 
have  been  measured  in  ocean  air  (primarily  in  the 
vapor  phase)  over  the  northwest  Atlantic,  the  Irish 
Sea,  and  the  Gulf  of  Mexico.  PCB  and  DDT 
residues  have  been  found  in  such  remote  areas  as 
the  Antarctic  snowfields,  the  snowdome  of  Mount 
Olympus,  Washington,  and  in  aerial  fallout  in  Ice- 
land. Recent  quantitative  estimates  show  that  at- 
mospheric input  by  rainfall  or  particle  deposition 
contributes  significantly  to  the  pollutant  budgets  of 
natural  waters.  For  several  reasons,  high-molecu- 
lar-weight OC  are  excellent  compounds  with 
which  to  study  the  atmospheric  removal  of  trace 
organics.  Reported  vapor  pressures  for  PCB  and 
chlorinated  insecticides  vary  over  three  orders  of 
magnitude  and  are  in  the  same  range  as  vapor 
pressures  of  other  pollutants  and  naturally  occur- 
ring organic  compounds.  OC  are  stable,  so  break- 
down during  sampling  and  analysis  is  minimal. 
Finally,  because  of  their  sensitivity  to  electron 
capture  detection,  OC  can  be  selectively  measured 
in  air  even  at  the  subnanogram  per  cubic  meter 
levels  present  over  the  open  ocean.  In  1976,  a 
study  was  begun  of  OC  atmosphere-removal  pro- 
ceses  in  urban  and  coastal  South  Carolina  to  deter- 
mine the  influence  of  OC  physical  properties  on 
washout  and  dry  deposition  rates,  and  the  impor- 
tance of  aerial  input  of  OC  to  South  Carolina 
coastal  waters.  The  methods,  study  locations,  and 
results  of  this  study  are  presented.  (See  also  W87- 
09164)  (Lantz-PTT) 
W87-09188 


ADSORPTION  OF  INORGANIC  POLLUTANTS 
IN  AQUATIC  SYSTEMS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

D.  A.  Dzombak,  and  F.  M.  M.  Morel. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  113,  No.  4,  p  430-475,  April  1987 

21  fig,  1  tab,  1 16  ref,  3  append. 

Descriptors:  'Adsorption,  'Inorganic  compounds, 
•Path  of  pollutants,  'Water  pollution,  'Trace 
metals,  'Model  studies,  Ions,  Chemical  reactions, 
Mass  transfer,  Sorption,  Particulate  matter,  Mathe- 
matical equations,  Electrical  properties,  Oxides. 

The  concepts  and  models  used  to  describe  and 
quantify  adsorption  of  trace  organic  pollutants  in 
aquatic  systems  are  described.  In  contrast  to  the 
nonspecific  sorption  mechanism  proposed  for  hy- 


Sources  Of  Pollution — Group  5B 

drophobic  organic  compounds,  adsorption  of  inor- 
ganic solutes  is  viewed  as  a  site-specific  process  in 
which  ions  bind  (chemically)  at  functional  groups 
on  particle  surfaces.  This  conceptual  model  is  sup- 
ported by  the  finding  that  adsorption  of  ions  on 
model  adsorbents  with  relatively  well-defined  sur- 
face groups  (e.g.,  hydrous  metal  oxides)  can  be 
described  by  mass  law  equations,  a  fact  which 
forms  the  basis  for  all  surface  complexation 
models.  Surface  complexation  reactions  are  distin- 
guished from  reactions  among  monomelic  solutes 
in  that  the  total  energy  of  interaction  includes 
long-range  electrostatic  effects  that  vary  with  sur- 
face charge.  Electrostatic  effects  are  accounted  for 
by  applying  a  coulombic  correction  factor  (activity 
coefficient)  to  intrinsic  surface  complexation  con- 
stants. Formulations  for  the  coulombic  correction 
term  differ  among  the  various  surface  complexa- 
tion models.  These  models  can  be  used  to  predict 
inorganic  ion  adsorption  on  hydrous  oxides  for 
changing  solution  conditions  on  the  basis  of  fewer 
data  than  needed  with  a  purely  empirical  ap- 
proach. (Author's  abstract) 
W87-09194 


IMPACT  OF  AGRICULTURE  ON  SURFACE 
WATER  IN  IRELAND:  PART  I.  GENERAL, 

Foras    Forbartha,     Teoranta,     Dublin    (Ireland). 

Water  Resources  Div. 

P.  F.  Toner. 

Environmental     Geology     and     Water     Sciences 

EGWSEI,  Vol.  9,  No.  1,  p  3-10,  1986.  1  fig,  4  tab, 

19  ref. 

Descriptors:  'Farm  wastes,  'Water  pollution 
sources,  'Ireland,  'Surface  water,  'Eutrophica- 
tion,  Trophic  level,  Contamination,  Nitrates, 
Lakes,  Pesticides,  Fertilizers,  Agricultural  chemi- 
cals, Livestock,  Water  quality,  Water  pollution 
effects,  Agricultural  runoff,  Feeds,  Silage,  Runoff, 
Agriculture. 

The  impact  of  agriculture  on  surface  waters  in 
Ireland  is  reviewed.  Total  agricultural  waste  dis- 
charge in  Ireland  is  10,000  tons  BOD/yr,  the  bulk 
of  which  is  likely  to  enter  freshwaters  and  is  of  the 
same  order  of  magnitude  as  the  combined  load 
discharged  to  such  waters  from  domestic  and  in- 
dustrial sources.  The  importance  of  agricultural 
waste  is  increasing  in  relative  importance  because 
of  improved  domestic  and  industrial  wastewater 
treatment  and  upward  trends  in  the  intensive  rear- 
ing of  livestock  and  use  of  silage  as  animal  fodder. 
The  increased  amounts  of  liquid  wastes  requiring 
disposal  on  land  may  cause  further  pollution.  The 
disposal  of  manure  slurries  from  intensive  rearing 
and  silage  operations  are  the  main  agricultural 
operations  implicated  in  pollution  incidents.  It  is 
suggested  that,  in  the  long  term,  the  main  effect  of 
agriculture  on  Irish  surface  waters  will  be  eutroph- 
ication.  (See  also  W87-092000)  (Author's  abstract) 
W87-09199 


HEAVY  METALS  DISTRIBUTION  IN  THE 
SEDIMENTS  OF  GANGES  AND  BRAHMAPU- 
TRA RIVERS, 

Jawsharlal    Nehru    Univ.,    New    Delhi    (India). 

School  of  Environmental  Sciences. 

V.  Subramanian,  R.  Van  Grieken,  and  L.  Van't 

Dack. 

Environmental     Geology     and     Water     Sciences 

EGWSEI,  Vol.  9,  No.  2,  p  93-103,  1987.  7  fig,  8 

tib,   17  ref.   Belgium  Ministry  of  Science  Policy 

Contract  80-85/10. 

Descriptors:  'Heavy  metals,  'Path  of  pollutants, 
'Bed  load,  'Sediments,  'Ganges  River,  'Brahma- 
putra River,  'Water  pollution  sources,  'Solute 
transport,  Suspended  sediments,  Iron,  Manganese, 
Nickel,  Chromium,  Copper,  Zinc,  Fluorescence, 
X-ray  fluorescence,  Distribution,  Temporal  distri- 
bution, Spatial  distribution,  Flow. 

Bed  sediments  were  collected  from  the  entire 
Ganges  basin  and  some  parts  of  the  Brahmaputra, 
and  selected  stations  were  sampled  for  suspended 
sediments  as  well.  Samples  were  analyzed  for  a 
number  of  heavy  metals  (Fe,  Mn,  Ni,  Cr,  Cu,  and 
Zn)  by  thin-film  energy  dispersive  X-ray  fluores- 
cence. Pronounced  temporal  and  spatial  variations 
were  found  in  the  heavy  metals  distributions.  Sus- 
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pended  sediments  are  5-10  times  richer  than  the 
bed  sediments.  None  of  the  tributaries  contributes 
significant  heavy  metal  load,  bu«  very  high  levels 
due  to  the  distribution  from  the  drainage  network 
are  observed  around  urban  areas  in  Yamuna  (tribu- 
tary of  Ganges).  Compared  to  the  Brahmaputra, 
the  distribution  and  fractionation  of  heavy  metals 
in  the  Ganges  sediments  are  more  erratic  and 
highly  variable.  All  the  metals  show  high  correla- 
tion among  themselves.  Given  the  high  flux  of 
suspended  sediments  from  the  Himalayan  rivers 
(nearly  20%  of  the  global  flux),  the  worldwide 
budget  for  heavy  metal  transport  may  need  to  be 
revised.  (Author's  abstract) 
W87-09204 

NONPOINT  AGRICULTURAL  POLLUTION: 
PESTICIDE  CONTAMINATION  OF  GROUND- 
WATER SUPPLIES, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Resource 

Economics. 

G.  D.  Anderson,  J.  J.  Opaluch,  and  W.  M. 

Sullivan.  ... 

American  Journal  of  Agricultural  Economics,  Vol. 

67,  No.  5,  p  1238-1243,  1985.  1  tab,  9  ref. 

Descriptors:  *Nonpoint  pollution  sources,  *Farm 
wastes,  'Groundwater  pollution,  'Groundwater 
management,  'Contamination,,  'Pesticides,  'Aldi- 
carb  'Policy  making,  'Water  pollution  sources, 
Estimating  equations,  Wastes,  Groundwater  Pol- 
lution, Water  quality  standards,  Rhode  Island,  Po- 
tatoes, Mathematical  equations,  Mathematical  anal- 
ysis, Mathematical  models,  Dynamics,  Administra- 
tive decisions. 

A  general  model  is  described  for  determining  on- 
site  standards  for  pesticide  applications  that  satisfy 
drinking  water  standards  for  chemical  contamina- 
tion. A  contamination  function  was  then  estimated 
that  links  field  applications  to  groundwater  con- 
centrations off  aldicarb.  This  relationship  can  be 
used  to  identify  feasible  pesticide  application  rates, 
and  may  provide  information  on  how  to  sample 
wells  for  contamination  and  help  to  understand  the 
movement  of  other  chemicals  into  groundwater. 
However,  the  contamination  function  is  specific  to 
Rhode  Island  soils  and  aquifers  and  to  solubility 
characteristics  of  aldicarb.  Therefore,  it  may  be 
necessary  to  set  on-site  standards  on  a  regional 
basis,  which  requires  the  development  of  region- 
specific  data.  The  need  for  data  and  field  testing  of 
pesticides  is  emphasized  in  order  to  protect  our 
valuable  groundwater  resources  without  abandon- 
ing economic  activities  at  the  surface.  (Author's 
abstract) 
W87-09213 

RELATIONSHIP  BETWEEN  WATER-SYSTEM 
SIZE  AND  222RN  CONCENTRATION  IN 
NORTH  CAROLINA  PUBLIC  WATER  SUP- 
PLIES, _  . 

North   Carolina  Univ.   at  Chapel   Hill.   Dept.   ot 
Environmental  Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5F. 
W87-09218 

PUBLIC  HEALTH  SIGNIFICANCE  OF  INDUS- 
TRIAL POLLUTION  IN  ZARIA,  NIGERIA, 

Ahmadu  Bello  Univ.,  Zaria  (Nigeria).  Dept.  of 
Veterinary  Public  Health  and  Preventive  Medi- 
cine. 

A.  O.  Oganga,  and  D.  Abijoroh. 
Journal  of  the  Royal  Society  of  Health,  Vol.  106, 
No.  6,  p  211-215,  December  1985.  3  tab,  8  ref,  2 
append. 

Descriptors:  'Public  health,  'Epidemiology, 
•Water  pollution  sources,  'Water  pollution  effects, 
Air  pollution  effects,  Pollution  load. 

This  study  applies  to  Nigeria  a  World  Health  Or- 
ganization procedure  for  making  a  rapid  assess- 
ment of  the  amount  of  air,  water,  and  land  pollu- 
tion in  a  given  region  or  country.  Information 
regarding  the  nature  and  quantity  of  raw  materials 
used  in  industry,  government  agencies,  and  other 
institutions  in  Zaria,  the  type  of  waste  products 
generated,  and  the  methods  of  their  disposal  is 
combined  with  medical  records  from  the  Ahmadu 


Bello  University  Teaching  Hospital  about  diseases 
that  may  be  associated  with  environmental  pol  u- 
tion  for  1981-1982.  Industries  included  tarpaulin 
making  corrugated  cardboard  making,  cigarette 
making,  leather  tanning,  foam  making,  and  slaugh- 
ter houses.  Diseases  which  could  be  associated 
with  environmental  pollution,  in  descending  order, 
were  malaria,  gastroenteritis,  pneumonia,  tny- 
phoid  dysentry,  asthma,  schistosomiasis,  salmonel- 
losis, infectious  hepatitus,  pulmonary  emphysema, 
poliomyelitis  paratyphoid,  and  trichomonasis.  Only 
34%  of  Nigerian  communities  had  access  to  pota- 
ble water.  Improper  management  of  solid  waste 
was  a  major  problem.  (McFarlane-PTT) 
W87-09226 


PESTICIDES  IN  FOG, 

Dept.  of  Agriculture,  Beltsville,  MD.  Soil  Nitro- 
gen and  Environmental  Chemistry  Lab. 
D  E  Glotfelty,  J.  N.  Seiber,  and  L.  A.  Liljedahl. 
Nature  NATUAS,  Vol.  325,  No.  6105,  p  602-605, 
February  1987.  1  fig,  1  tab,  23  ref. 

Descriptors.  'Path  of  pollutants,  'Pesticides,  'Fog, 
•Acid  rain,  Acid  water,  Organic  acids,  Organic 
compounds,  Precipitation. 

The  discovery  of  the  very  acidic  nature  of  fog  and 
clouds  has  created  much  interest  in  sampling,  ana- 
lyzing and  elucidating  the  chemistry  of  fog,  prin- 
cipally because  an  understanding  of  the  chemical 
transformations  leading  to  acid  fog  may  provide 
important  clues  to  the  origin  of  acid  rain.  Recently, 
the  knowledge  of  the  chemistry  of  fog  has  expand- 
ed to  include  carbonyl  compounds,  volatile  organ- 
ic acids,  and  alkyl  sulphonates.  We  have  discov- 
ered that  a  variety  of  pesticides  and  their  toxic 
alteration  products  are  present  in  fog,  and  that  they 
occasionally  reach  high  concentrations  relative  to 
reported  rainwater  concentrations.  In  our  experi- 
ments, we  were  able  to  measure  the  air-water 
distribution  coefficients  of  pesticides  between  the 
liquid  fog  and  the  interstitial  gas  phase.  These 
measurements  reveal  that  some  chemicals  are  en- 
riched several  thousandfold  in  the  suspended  liquid 
fog  droplets  compared  to  equilibrium  distributions 
expected  from  Henry's  Law  coefficients  for  pure 
aqueous  solutions.  (Author's  abstract) 
W87-09229 

DISPOSITION  OF  LOW  AND  HIGH  ENVI- 
RONMENTAL CONCENTRATIONS  OF  PCBS 
IN  SNAPPING  TURTLE  TISSUES, 

State  Univ.  of  New  York  at  Albany.  Dept.  of 

Chemistry. 

A.  M.  Bryan,  P.  G.  Olafsson,  and  W.  B.  Stone. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  38,  No.  6,  p  1000-1005, 

June  1987.  2  tab,  21  ref. 

Descriptors:  'Polychlorinated  biphenyls,  'Snap- 
ping turtles,  'Tissue  analysis,  'Path  of  pollutants, 
'Bioindicators,  'Bioaccumulation,  Monitoring, 
Wildlife,  Habitats,  Population  exposure,  Enzymes. 

Organisms  living  in  water  are  sensitive  to  changing 
environmental  conditions  and  may,  due  to  the  gen- 
eral equilibrium  between  the  biotic  community  and 
its  environment,  be  utilized  to  monitor  toxics  in 
aqueous  ecosystems.  Snapping  turtles,  as  a  result  of 
their  ability  to  store  high  concentrations  of  PCBs 
in  their  fat,  provide  an  excellent  screen  for  the 
detection  of  trace  toxic  substances  in  water.  Wild- 
life monitoring  focusses  on  the  pollution  of  the 
wildlife  itself,  but  the  use  of  selected  specimens 
may  also  be  employed  to  monitor  the  pollution  of 
the  habitat.  The  data  obtained  in  this  study  mark- 
edly reflect  the  difference  in  pollution  levels  of  the 
sites  from  which  the  turtles  were  obtained.  Despite 
the  wide  difference  in  degree  of  exposure  to  PCBs, 
their  accumulation  within  the  reptile  is  not  random 
but  rather  shows  an  ordered  preference  for  specific 
locations,   eg.   fat,   testes   and   brain.   The   higher 
concentrations  found  in  the  latter  regions  reflect 
the  lipoprotein  solubility  of  PCBs.  In  the  remain- 
ing tissues  the  relative  order  is  probably  due  to  the 
corresponding  concentrations  of  the  appropriate 
enzymes   required   for   metabolism   of  these   sub- 
stances. (Alexander-PTT) 
W87-09234 


CHARACTERIZATION  OF  THE  PAC  PROF 
IN  SETTLING  PARTICULATES  FROM  1 
URBAN  WATERS  OF  STOCKHOLM, 

Dept.  of  Zoology,  Univ.  of  Stockholm,  S-10 
Stockholm,  Sweden. 
D.  Broman,  A.  Colmsjo,  and  C  Naf. 
Bulletin    of    Environmental    Contamination 
Toxicology  BECTA6,  Vol.  38,  No.  6,  p  1020-1 
June  1987.  1  fig,  1  tab,  15  ref. 

Descriptors:  'Polynuclear  aromatic  compoi 
'Urban  areas,  'Particulate  matter,  'Water  p 
tion  sources,  Fuel,  Combustion,  Nonpoint  p 
tion  sources. 

Polynuclear  aromatic  compounds  (PAC)  in  i 
areas  emanate  primarily  from  incomplete  cob 
tion  of  fossil  fuels  and  fossil  fuel  products.  A 
number  of  'nonpoint  sources'  are  accountabl 
the  contribution  to  the  aquatic  environment 
as  house  heating,  power  plants  and  municip 
cinerators,  automobile  exhaust  emissions  and 
off  substances  from  the  traffic  such  as  asphalt 
rubber  tires.  These  PACs  reach  the  water  thi 
municipal  sewage  effluents,  urban  runoff  and  i 
deposition  of  airborne  particulates.  Direct  sp 
different  kinds  e.g.,  fuel  oils,  bunker  oils,  cran 
oils  and  greases,  also  contribute  to  the  PAC 
tion  in  water.  PAC  mixtures  with  a  high  deg 
methylated  polynuclear  aromatic  compounds 
recently  been  demonstrated  to  be  present  i 
example,  crude  oil  and  asphalts,  but  high 
may  also  be  generated  by  inefficient  comb 
conditions,  as  in  the  case  of  smouldering  of  oi 
fuels.  According  to  Sprostol  et  al.  the  distril 
of  dibenzothiophenes,  parent  compounds 
the  methylated,  found  in  the  particulate  m 
points  to  an  impact  which  originates  froi 
burned  fossil  fuel  products,  in  contrast  to  tl 
distribution  (parent  versus  the  methylated) 
fluoranthenes/pyrenes  and  relative  amounts 
sums  of  phenanthrenes/anthracenes,  dibeiu 
phenes,  fluoranthenes/pyrenes  indicates  a  cc 
tion  origin.  Finally,  the  fossil  fuel  pollution 
(FFPI)  points  to  a  petroleum  impact  of  a[ 
mately  14  percent  (naphthalenes  were  not  < 
fied  and  are  therefore  not  included  in  the  foi 
All  this  illustrates  the  difficulty  in  attempi 
evaluate  the  importance  of  different  PAC :  s 
in  a  'nonpoint  source'  pollution  impacted 
area  such  as  this.  (Alexander-PTT) 
W87-09237 

BIOACCUMULATION  POTENTIAL  Ol 
TEROTROPHIC  BACTERIA  FOR  LEAD, 
NIUM,  AND  ARSENIC, 

Dept.  of  Pharmacy,  Univ.  of  Port  Ehzabet 
Box  1600,  Port  Elizabeth  6000,  South  Afnci 
G.  A.  Thompson,  and  R.  J.  Watling. 
Bulletin  of  Environmental  Contammatic 
Toxicology  BECTA6,  Vol.  38,  No.  6,  p  104 
June  1987.  3  tab,  11  ref. 

Descriptors:    'Marine    sediments,    *BioaC( 
tion,    'Heterotrophic    bacteria,    'Heavy 
'Path  of  pollutants,  Lead,  Selenium,  Arsen 
tures,  Bacteria. 


Metal  compounds  are  essential  for  the  c 
ment  and  survival  of  all  life  forms  and 
play  a  major  role  in  the  geochemical  and  bi 
recycling  of  these  compounds.  In  the  man 
ronment,  one  of  the  most  significant  metal- 
interactions  is  the  uptake  of  metal  compo 
bacteria.  Such  metal-bacterial  bioaccurr 
can  be  beneficial,  as  well  as  detrimental 
ecology  as  a  whole  or  to  individual  membe 
biota.  The  metal  compounds  used  in  tn 
(lead,  selenium,  arsenic)  were  selected  on 
that  they  are  frequently  encountered  in  i 
and  domestic  wastes  and  agricultural 1  ru 
spectively.  The  bacteria  were  selected  tc 
possible  autochthonous  environmental  is 
well  as  enteric  strains  since  these  often  c< 
marine  sediments.  Whilst  this  study  used 
tures  for  measuring  the  bioaccumulation 
of  selected  bacterial  species,  in  situ  expern 
also  needed  in  order  to  fully  understand 
ronmental  impact  of  such  interactions.  P 
less  microcosm  experiments  are  valuable 
mining  the  interactions  of  a  wide  range 
compounds  and  bacterial  species.  The  rt 
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•n  be  applied  to  more  detailed  studies  including 
I  metal  leaching  potential  of  bacteria  as  well  as 
:  environmental  effects  of  bioaccumulated  metal 
mpounds.  (Alexander-PTT) 

■17-09240 


IXICITY  AND  BIOACCUMULATION  OF 
DMllM  IN  EXPERIMENTAL  CULTURES 
•  DUCKWEED,   LEMNA   POLYRRHIZA   L., 

pi.  of  Botany,  UER  Pharmacy  of  Rouen,  76800 

nt  Etienne  du  Rouvray,  France. 

r  primary  bibliographic  entry  see  Field  5C. 

57-09241 


SC,  IRON,  MANGANESE,  AND  MAGNESI- 
I  ACCUMULATION  IN  CRAYFISH  POPU- 
TIONS  NEAR  COPPER  -  NICKEL  SMELT- 
S  AT  SUDBURY,  ONTARIO,  CANADA, 

pt.  of  Biology,  Laurentian  Univ.,  Sudbury,  On- 

k)  P3E  2C6,  Canada. 

r  pnmarv  bibliographic  entrv  see  Field  5C. 

17-09243' 


SC,  COPPER  AND  NICKEL  CONCENTRA- 
DNS  IN  SOIL  EXTRACTS  AND  CROPS 
OWN  ON  FOUR  SOILS  TREATED  WITH 
lTAL-LOADED  SEWAGE  SLUDGES, 

thamsted    Experimental    Station,     Harpenden, 
rts.  AL5  2JQ,  Great  Britain. 
I  Sanders,  S.  P.  McGrath,  and  T.  M.  Adams, 
vironmental  Pollution,  Vol.  44,  No.  3,  p  193- 
I.  1987.  2  fig,  9  tab,  16ref. 

scriptors:  *  Land  application,  *Sludge  disposal, 
ith  of  pollutants,  'Bioaccumulation,  'Heavy 
tals.  Zinc,  Copper,  Nickel,  Soil  types,  Food 
ps.  Soil  properties. 

dges  containing  high  concentrations  of  zinc, 
>per  or  nickel  and  an  uncontaminated  sludge 
re  added  to  two  sandy  loams  (pH  6.5  and  7.1),  a 
ivy  clay  (pH  6.3)  and  a  calcareous  clay  (pH  7.8) 
give  ten  sludge  treatments  for  each  soil.  The 
[tures  were  incubated  fallow,  cropped  continu- 
Jy  with  clover,  or  cropped  with  barley  and  red 
t  in  rotation  for  21  months.  The  quantity  of 
led  metal  either  in  the  soil  solution  or  extracted 
0.1M  CaC12  depended  on  the  metal  loading,  pH 
I  soil  cation  exchange  capacity,  and  changed 
h  time  after  mixing  soils  and  sludges.  Crop 
tal  concentrations,  and  the  occurrence  of  metal- 
uced  yield  reductions,  also  depended  on  soil 
iperties  as  well  as  metal  loading.  The  best  chem- 
I  extractant  for  predicting  plant  metal  concen- 
ions  was  0.1M  CaC12.  (Author's  abstract) 
7-09244 


SPONSE  OF  LAKE  SEDIMENTS  TO 
ANGES  IN  TRACE  METAL  EMISSION 
OM  THE  SMELTERS  AT  SUDBURY,  ON- 
RIO, 

uda  Centre  for  Inland  Waters,  Burlington  (On- 

o). 

>.  Nnagu,  and  S.  S.  Rao. 

vironmental  Pollution,  Vol.  44,  No.  3,  p  211- 

i  1987.  2  fig,  19  ref. 

scriptors:  'Lake  sediments,  'Water  pollution 
rces,  'Path  of  pollutants,  'Emissions,  'Smelt- 
•Metals,  Ontario,  Lakes,  Acidification. 

toncal  records  preserved   in  sediments  show 

t  near  Sudbury,  Ontario  lakes  are  extremely 

sitive  to  metal  emissions  from  the  smelters  in 

Sudbury  basin.  From  the  observed  quick  re- 

e,  a  strong  capacity  for  rapid  recovery  (de- 

ication)  of  acid-stressed  lakes  in  the  area  is 

i  The  study  thus  emphasises  the  need  for 

ailing  the  emissions  of  acidic  and  acidifying 

stances  as  a  critical  step  in  reducing  lake  acidifi- 

wn  as  well  as  in  rehabilitating  many  of  the 

icted  lakes.  (Author's  abstract) 

17-09245 


TEMPT  TO  MEASURE  THE  FLOW  OF 
l^RINATED  HYDROCARBONS,  SUCH  AS 
BS.  FROM  WATER  TO  AIR  IN  THE  FIELD, 

l   of  Limnology,  Univ.  of  Lund,  Box  65,  S- 


22100  Lund,  Sweden. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-09246 


KINETIC  MODELS  FOR  PREDICTING  BIOAC- 
CUMULATION OF  POLLUTANTS  IN  ECOSYS- 
TEMS, 

Dept.  of  Physiology  and  Biochemistry,  The  Uni- 
versity,   PO    Box    228,    Whiteknights,    Reading 
RG62AJ,  Great  Britain. 
C.  H.  Walker. 

Environmental  Pollution,  Vol.  44,  No.  3,  p  227- 
240,  1987.  4  fig,  25  ref. 

Descriptors:  *Kinetic  models,  *Model  studies, 
*Bioaccumulation,  *Path  of  pollutants,  'Bioaccu- 
mulation,  *Metabolism,  Prediction,  Pollutants,  Par- 
tition coefficients,  Kinetics. 

Steady  state  kinetic  models,  which  may  be  useful 
for  prediction  from  simple  data,  of  the  bioaccumu- 
lation  of  lipohilic  pollutants  in  ecosystems  are  dis- 
cussed. For  some  aquatic  species,  such  as  Mytilus 
edulis,  bioconcentration  factors  (BCFs)  are  closely 
related  to  water  solubilities,  and  octanohwater  par- 
tition coefficients  (K  sub  ow).  In  other  cases,  more 
complex  models  are  necessary  to  take  account  of 
metabolism  and/or  uptake  from  food.  Somewhat 
different  considerations  apply  in  the  estimation  of 
bioaccumulation  factors  (BFs)  for  terrestrial  orga- 
nisms that  cannot  excrete  lipophilic  compounds  by 
diffusion  into  ambient  water.  The  relationship  be- 
tween half-lives  and  BFs  is  discussed.  Metabolism 
is  necessary  for  the  effective  elimination  of  lipophi- 
lic pollutants  by  terrestrial  animals,  and  a  model  is 
proposed  for  the  prediction  of  BFs  from  kinetic 
data  obtained  from  in  vitro  metabolism  studies.  If 
such  a  model  can  be  successfully  developed  it  will 
make  possible  the  prediction  of  bioaccumulation  of 
pollutants  by  a  wide  range  of  species  which  cannot 
be  studied  by  present  methods.  (Author's  abstract) 
W87-09247 


MODELLING  OF  BOD-DO  DYNAMICS  IN  AN 
ICE-COVERED  RIVER  IN  NORTHERN 
CHINA, 

Research  Inst,  of  Environmental  Science,  Peking 

Normal  Univ.,  Peking,  China. 

H.  Ranjie,  and  L.  Huimin. 

Water  Research  WATRAG,  Vol.  21,  No.  3,  p  247- 

251,  March  1987.  7  fig,  3  tab,  8  ref. 

Descriptors:  *Model  studies,  *Biological  oxygen 
demand,  *Dissolved  oxygen,  *Tu  Men  River, 
China,  Sedimentation,  Ice,  Rivers,  China,  Water 
quality. 

BOD-DO  dynamics  in  a  river  in  northern  China 
during  a  period  of  sub-zero  temperatures  have 
been  investigated  and  a  mathematical  model  which 
describes  the  dynamics  has  been  proposed.  The 
model  parameters:  deoxygenation  rate  k  sub  1, 
reaeration  rate  k  sub  2,  BOD  sedimentation  -  resu- 
spension  rate  k  sub  3  were  determined  by  a  param- 
eter estimation  method  using  the  field  data  collect- 
ed on  Tu  Men  River.  Validation  of  the  model 
shows  that  BOD-DO  dynamics  in  the  river  during 
that  season  are  well  described  by  the  model.  The 
model  offers  a  tool  for  understanding  the  natural 
purification  process  in  the  rivers  in  northern  China 
under  ice-cover  conditions  and  also  for  control  of 
water  quality  in  those  rivers.  (Author's  abstract) 
W87-09262 


CORRELATION  OF  SOME  ORGANIC  POLLU- 
TION FACTORS  IN  WATER  SYSTEMS  IN 
NORTHERN  GREECE, 

Laboratories  of  Analytical  Chemistry  and  Envi- 
ronmental Pollution  Control,  Univ.  of  Thessalon- 
iki,  Greece. 

A.  Voulgaropoulos,  K.  Fytianos,  A. 
Apostolopoulou,  and  X.  Gounaridou. 
Water  Research  WATRAG,  Vol.  21,  No.  3,  p  253- 
256,  March  1987.  3  fig,  2  tab,  4  ref. 

Descriptors:  *Water  analysis,  'Organic  com- 
pounds, *Water  pollution,  *Greece,  Lakes,  Rivers. 

The  degree  of  organic  pollution  in  natural  waters 
of  northern  Greece  has  been  evaluated  through 
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measurement  of  TOC,  DO,  fluorescence,  absor- 
bance  and  complexing  capacity.  Additionally  cer- 
tain other  parameters  were  measured  like  tempera- 
ture, conductance,  hardness,  alkalinity  and  total 
iron  content  to  get  a  better  idea  of  the  extent  of 
pollution.  The  results  showed  that  Lake  Agios 
Vasilios  was  the  most  heavily  polluted.  On  the 
other  hand  the  River  Loudias  has  greater  organic 
charge  than  the  River  Axios.  (Author's  abstract) 
W87-09264 


EFFECT  OF  BEAVER  PONDS  ON  THE  NON- 
POINT  SOURCE  WATER  QUALITY  OF  A 
STREAM  IN  SOUTHWESTERN  WYOMING, 

Wyoming  Univ.,  Laramie.  Dept.  of  Zoology  and 

Physiology. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-09265 


INVESTIGATION  INTO  THE  RETENTION  OF 
65ZN  ABSORBED  BY  THE  TROPHIC  PATH- 
WAY IN  CYPRINUS  CARPIO  L.  INFLUENCE 
OF  THE  INGESTION  FREQUENCY  AND  THE 
RADIOZINC  CONTENT  OF  FOOD  (ETUDE  DE 
LA  RETENTION  DU  65ZN  ABSORBE  PAR 
VOIE  TROPHIQUE  CHEZ  CYPRINUS 
CARPIO  L.  INFLUENCE  DU  RYTHME  ^IN- 
GESTION ET  DE  LA  TENEUR  EN  RADIOZINC 
DE  LA  NOURRITURE), 

Lab.    de   Radioecologie   des   Eaux   continentales, 
CEA.SERE.CEN    CADARACHE,    13108    Saint 
Paul  lez  Durance  Cedex,  France. 
J.  P.  Baudin. 

Water  Research  WATRAG,  Vol.  21,  No.  3,  p  285- 
294,  March  1987.  4  fig,  6  tab,  38  ref. 

Descriptors:  *Path  of  pollutants,  *Food  chains, 
*Zinc  isotopes,  'Bioaccumulation,  'Radionuclides, 
Metabolism,  Carp,  Diets,  Nutrients,  Feces,  Fish. 

Published  results  on  the  relative  contribution  of 
food  and  water  in  the  accumulation  of  65Zn  by 
freshwater  fish  are  contradictory  and  it  is  observed 
that  the  retention  rate  of  radiozinc  absorbed  from 
food  varies  over  a  wide  range  (from  5  to  70%) 
depending  on  the  authors.  The  present  paper  aims 
to  highlight  the  variability  of  the  retention  rate  of 
the  radionuclide  absorbed  from  contaminated  food. 
Two  experiments  were  carried  out  using  the  soft 
tissue  of  previously  contaminated  lymnaea  as  food. 
The  first  experiment  was  conducted  over  a  9  week 
period  on  three  groups  of  carp,  each  receiving 
food  of  identical  composition,  the  only  difference 
concerning  the  splitting  up  of  the  weekly  food 
intake.  The  second  experiment  was  carried  out 
over  a  40  day  period  on  a  group  of  1 5  carps  which 
received  26  daily  meals.  The  feces  are  a  very 
important  pathway  of  the  radionuclide  excretion. 
This  fact  agrees  with  high  radioactivity  levels 
measured  in  the  digestive  tract  of  fish  contaminat- 
ed from  water  or  placed  in  decontamination  for 
several  days  or  weeks.  (Alexander-PTT) 
W87-09268 


BIODEGRADABILITY  OF  PARA-DICHLORO- 
BENZENE  AND  ITS  BEHAVIOUR  IN  MODEL 
ACTIVATED  SLUDGE  PLANTS, 

Unilever   Research,   Port   Sunlight   Lab.,   Quarry 

Road   East,   Bebington,   Wirral,   Merseyside   L63 

3JW,  U.K. 

For   primary   bibliographic   entry   see   Field   5D. 

W87-09269 


DEGRADATION  OF  ANILINE  AND  CHLOR- 
OANILINES  BY  SUNLIGHT  AND  MICROBES 
IN  ESTUARINE  WATER, 

Georgia   Univ.,   Athens.   Dept.   of  Microbiology. 
H.-M.  Hwang,  R.  E.  Hodson,  and  R.  F.  Lee. 
Water  Research  WATRAG,  Vol.  21,  No.  3,  p  309- 
316,  March  1987.  3  fig,  3  tab,  43  ref.  NO  A  A  Grant 

NA84AA-D-00072. 

Descriptors:  'Estuaries,  'Fate  of  pollutants,  'Bio- 
degradation,  'Anilines,  'Solar  radiation,  'Photoly- 
sis, Incubation,  Bacteria,  Microbiological  studies, 
Algae,  Mineralization. 

The  relative  importance  in  estuarine  water  of  pho- 
tolysis and  microbial  degradation  on  aniline  and  a 
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series  of  chloroanilines  (p-chloroaniline,  2,4-dich- 
loroaniline,  and  2,4,5-trichloroaniline)  was  deter- 
mined. Photolysis  was  important  for  all  com- 
pounds with  photo-transformation  half-lives  in  sur- 
face estuarine  water  ranging  from  2  to  125  h. 
Photolysis  rates  were  lower  in  estuarine  water 
relative  to  distilled  water,  which  we  speculate  was 
due  to  quenching  of  excited  states  by  humics. 
There  was  no  microbial  degradation  of  chloroani- 
lines during  short-term  incubations  (up  to  3  days). 
The  half-lives  of  aniline  in  estuarine  water  was  27 
and  173  h  in  the  light  and  dark  (microbial),  respec- 
tively. Photolysis  and  microbial  degradation  rate 
constants  decreased  in  winter.  The  winter  decrease 
in  photolysis  rates  correlated  to  a  decrease  in  sur- 
face irradiance  while  the  microbial  degradation 
decrease  correlated  to  the  temperature  decrease. 
There  was  rapid  microbial  degradation  of  the 
chloroanilines  and  aniline  photoproducts.  The  min- 
eralization of  photoproducts  of  chloroanilines  was 
carried  out  by  bacteria,  while  microbes  larger  than 
3  micron,  e.g.,  algae,  were  responsible  for  the 
bioaccumulation  of  the  compounds.  (Author's  ab- 
stract) 
W87-09271 


KINETICS    AND    MECHANISMS    OF   HYPO- 
CHLORITE OXIDATION  OF  ALPHA-AMINO 
ACIDS  AT  THE  TIME  OF  WATER  DISINFEC- 
TION (CINETIQUES  ET  MECHANISMES  DE 
L'ACTION  OXYDATIVE  DE  L'HYPOCHLOR- 
ITE  SUR  LES  ACIDES  ALPHA-AMINES  LORS 
DE  LA  DESINFECTION  DES  EAUX), 
Lab.   de  genie  sanitaire,   Ecole  Nationale  de  la 
Sante   Publique   (ENSP),   Avenue   du   Professeur 
Leon  Bernard,  35043  Rennes  Cedex,  France. 
For  primary  bibliographic  entry  see  Field  5F. 
W87-09274 

TRIHALOMETHANE  FORMATION  IN 
WHIRLPOOL  SPAS, 

Environmental    Health    Directorate,    Health    and 
Welfare   Canada,   Environmental   Health   Centre, 
Tunney's  Pasture,  Ottawa,  Ontario  K1A  012. 
F.  M.  Benoit,  and  R.  Jackson. 
Water  Research  WATRAG,  Vol.  21,  No.  3,  p  353- 
357,  March  1987.  2  tab,  12  ref. 

Descriptors:  *  Water  pollution  sources,  ♦Disinfec- 
tion, 'Water  treatment,  *Trihalomethanes,  ♦Whirl- 
pool spas,  ♦Recreation,  Halogenated  compounds, 
Air  pollution,  Swimming  pools. 

In  a  survey  of  25  whirlpool  spas  using  halogen 
disinfectants,  the  only  organohalide  contaminant 
observed  in  the  water  and  in  the  air  at  concentra- 
tions in  excess  of  1  microgram(ug)/L  (water)  and  1 
ug/cu  m  (air)  was  the  trihalomethane  correspond- 
ing to  the  disinfectant  used.  The  levels  of  trihalo- 
methane observed  in  the  water  in  thermal  spas 
were  comparable  to  levels  reported  for  swimming 
pools.  We  conclude  that  the  heat,  agitation  and 
aeration  of  the  spas  do  not  produce  higher  residual 
levels  of  trihalomethanes  in  the  water  and  do  not 
promote  the  formation  of  novel  volatile  organoha- 
lides.  The  concentration  of  trihalomethane  in  the 
water  appeared  to  be  related  to  the  combination  of 
high  total  dissolved  solids  and  high  disinfectant 
levels.  The  trihalomethane  levels  in  the  air  though 
dependent  on  the  concentration  of  trihalomethane 
in  the  water  were  modified  by  the  variety  of  room 
sizes,  ventilation  rates,  water  surface  areas  and 
aeration  rates  associated  with  each  individual  spa. 
(Author's  abstract) 
W87-09276 


HYDROLOGICAL  AND  CHEMICAL  FACTORS 
CONTROLLING  THE  CONCENTRATIONS  OF 
FE,  CU,  ZN  AND  AS  IN  A  RIVER  SYSTEM 
CONTAMINATED  BY  ACID  MINE  DRAIN- 
AGE, 

Applied    Geochemistry    Research    Group,    Royal 
School  of  Mines,   Imperial   Coll.,   London   SW7. 
C.  A.  Johnson,  and  I.  Thornton. 
Water  Research  WATRAG,  Vol.  21,  No.  3,  p  359- 
365,  March  1987.  8  fig,  1  tab,  23  ref. 

Descriptors:  'Estuaries,  'Path  of  pollutants, 
♦Heavy  metals,  'Mine  drainage,  ♦Carnon  River, 
Seasonal  variation,  Trace  elements,  Iron,  Zinc, 
Copper,  Arsenic,  Infiltration,  Salinity. 


The  seasonal  variations  in  the  trace  element  con- 
centrations and  flow  rates  in  the  Carnon  River 
system,  south  west  England  have  been  investigated 
on  a  monthly  basis  for  a  period  of  1  yr.  Approxi- 
mately 85%  of  Fe,  Zn  and  As,  and  45%  of  Cu 
originate  from  mine  waters.  A  strong  seasonal  de- 
pendence of  the  flux  of  trace  elements  in  the  natu- 
ral and  mine  waters  is  observed.  There  appears  to 
be  a  direct  correlation  between  trace  element  con- 
centrations and  the  proportion  of  infiltrated  surface 
drainage  in  mine  waters.  Rises  in  these  concentra- 
tions in  the  Carnon  River  due  to  increased  fluxes 
from  mine  waters  in  winter  months  are  offset  by 
higher  flow  rates  in  surface  discharge.  Iron  is 
transported  predominantly  in  the  particulate  phase 
in  Carnon  River  waters  and  virtually  all  dissolved 
Fe  (<0.45  micron)  precipitates  in  estuarine  waters. 
Dissolved  concentrations  of  Cu,  Zn  and  As  appear 
to  be  regulated  by  sorptive  processes  particularly 
with  Fe  oxyhydroxides  in  both  fresh  and  saline 
waters.  (Author's  abstract) 
W87-09277 

FUNDAMENTALS    OF    AQUATIC   TOXICOL- 
OGY: METHODS  AND  APPLICATIONS. 

FMC  Corp.,  Princeton,  NJ. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-09280 


PESTICIDES, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Fish- 
ery and  Wildlife  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-09291 


POLYCYCLIC  AROMATIC  HYDROCARBONS, 

Battelle    New    England    Marine    Research    Lab., 

Duxbury,  MA.  William  F.  Clapp  Labs. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-09293 


ANALYTICAL  CHEMISTRY, 

Northeastern  Univ.,  Boston,  MA.  Dept.  of  Chem- 
istry. 

T.  R.  Gilbert,  and  J.  P.  Kakareka. 
IN:  Fundamentals  of  Aquatic  Toxicology:  Meth- 
ods and  Applications.  Hemisphere  Publishing  Cor- 
poration, Washington  DC.  1985.  p  475-494,  5  fig,  1 
tab,  44  ref. 

Descriptors:  ♦Toxicity,  ♦Water  analysis,  ♦Chemi- 
cal analysis,  ♦Pollutant  identification,  Fate  of  pol- 
lutants, Monitoring,  Trace  metals,  Atomic  absorp- 
tion spectrophotometry,  Voltammetry,  Cadmium, 
Lead,  Plasma  emission  spectrometry,  Chromatog- 
raphy, Qualitative  analysis,  Quantitative  analysis, 
Gas  chromatography. 

Before  toxicity  testing  begins,  analytical  protocols 
for  monitoring  toxicant  concentrations  must  be 
thoroughly  evaluated  and  established.  Samples 
should  be  taken  and  prepared  in  ways  designed  to 
monimize  contamination  or  loss  of  analyte  through 
adsorption,  precipitation,  or  volatilization.  Toxic 
trace  metals  can  be  determined  in  liquid  samples  at 
or  even  below  the  level  of  micrograms  per  liter. 
Graphite  furnace  atomic  absorption  spectrophoto- 
metry may  be  used  to  measure  most  toxic  trace 
metals  at  such  low  levels.  Cadmium  and  lead  can 
also  be  measured  by  differential  pulse  anodic  strip- 
ping voltammetry.  This  technique  is  well  suited  for 
analyses  of  marine  samples  since  the  matrix  ele- 
ments provide  a  natural  electrolyte  that  does  not 
react  electrochemically  at  the  sensing  electrode. 
However,  the  technique  is  limited  to  elements  that 
can  be  reduced  and  reoxidized  in  a  potential  range 
limited  by  reduction  of  the  hydrogen  ion  and  oxi- 
dation of  the  mercury-sensing  electrode.  If  simulta- 
neous multielement  detection  is  more  important 
than  high  sensitivity,  plasma  emission  spectrometry 
may  be  the  technique  of  choice.  Analytical  sensi- 
tivity can  be  improved  by  preconcentration  tech- 
niques such  as  solvent  extraction  or  ion  exchange 
chromatography.  Trace  organic  toxicants  can  be 
determined  in  various  samples  in  the  range  of  parts 
per  billion  to  parts  per  million.  These  low  values 
usually  necessitate  extraction  and  concentration 
before  quantification.  The  principal  methods  for 
qualitative   and   quantitative   analyses   of  organic 


toxicants  are  gas  chromatography  and  liquid  chro- 
matography. The  choice  between  these  methods 
for  quantification  of  the  analyte  depends  on  the 
sample  matrix,  physical  and  chemical  properties  of 
the  analyte,  and  sensitivity  required.  Gas  chroma- 
tography requires  extraction,  concentration,  and,  if 
necessary,  derivatization  of  the  analyte  to  a  volatile 
compound.  Generally,  gas  chromatography  with 
one  of  a  wide  variety  of  specific  detectors  provides 
greater  sensitivity  than  liquid  chromatography  for 
substances  present  at  the  level  of  parts  per  billion 
or  less.  Liquid  chromatography  is  becoming  in- 
creasingly popular  in  qualitative  and  quantitative 
analyses.  Although  less  sensitive,  if  offers  the  capa- 
bility of  analyzing  polar  compounds  without  deri- 
vatization. (See  also  W87-O9280)  (Lantz-PTT) 
W87-09295 


BIOACCUMULATION, 

Purdue  Univ.,  West  Lafayette,  IN.  Dept.  of  For- 
estry and  Natural  Resources. 
A.  Spacie,  and  J.  L.  Hamelink. 
IN:  Fundamentals  of  Aquatic  Toxicology:  Meth- 
ods and  Applications.  Hemisphere  Publishing  Cor- 
poration, Washington  DC.  1985.  p  495-525,  14  fig, 
5  tab,  134  ref. 

Descriptors:  ♦Bioaccumulation,  'Path  of  pollut- 
ants, ♦Toxicity,  ♦Water  pollution  effects,  Fate  of 
pollutants,  Organic  compounds,  Aquatic  environ- 
ment, Model  studies,  Kinetics,  Toxicity. 

A  small  number  of  the  trace  contaminants  in  aquat- 
ic ecosystems  pose  an  environmental  hazard  be- 
cause of  their  great  toxicity  or  persistence.  Never- 
theless, it  is  now  possible  to  measure  bioaccumula- 
tion potential  and,  in  many  cases,  to  predict  poten- 
tial residue  problems  before  they  develop.  New 
organic  chemicals  can  be  evaluted  according  to 
their  partition  coefficients  and  rates  of  biodegrada- 
tion.  Those  with  moderate  to  high  partition  coeffi- 
cients can  be  tested  for  bioconcentration  and,  if 
necessary,  bioaccumulation  potential.  Depuration 
rate  constants  can  also  be  used  to  predict  loss  of 
residues  from  contaminated  organisms  following 
pollution  abatement.  The  type  of  kinetic  model  and 
testin  scheme  chosen  for  measuring  bioaccumula- 
tion depends  largely  on  the  level  of  detail  required. 
One-compartment  models,  log  P  correlations,  and 
short-term  tests  are  adequate  for  prescreening  the 
great  majority  of  chemicals.  Those  that  'look  suspi- 
cious' in  preliminary  tests  can  be  scrutiniqed  more 
carefully  in  bioaccumulation  or  food  chain  transfer 
tests.  The  internal  dynamics  of  residues  within  the 
body  can  also  be  studied  for  especially  hazardous 
materials.  Whatever  the  level  of  detail,  the  primary 
goal  in  designing  a  bioaccumulation  test  should  be 
to  produce  data  that  can  be  interpreted  and  evalut- 
ed in  terms  of  a  clearly  defined  conceptual  model. 
(See  also  W87-09280)  (Lantz-PTT) 
W87-09296 

BIOTRANSFORMATION, 

The  Medical  Coll.  of  Wisconsin,  Milwaukee.  Dept. 
of  Pharmacology  and  Toxicology. 
J.  J.  Lech,  and  M.  J.  Vodicnik. 
IN:  Fundamentals  of  Aquatic  Toxicology:  Meth- 
ods and  Applications.  Hemisphere  Publishing  Cor- 
poration, Washington  DC.  1985.  p  526-557,  16  fig, 
6  tab,  50  ref. 

Descriptors:  ♦Toxicity,  ♦Biotransformation,  ♦Fate 
of  pollutants,  ♦Water  pollution  effects,  ♦Fish  physi- 
ology, Enzymes,  In-vitro  tests,  Tissue  analysis, 
Monitoring,  Fish,  Chemical  analysis,  Benzpheta- 
mine-N-demethylase,  Gluconyl  transferase,  Ethyl- 
morphine-N-demethylase. 

Enzymatic  biotransformation  reactions  can  be 
broadly  divided  into  two  types:  phase  I  nonsyntne- 
tic  reactions,  involving  oxidation,  reduction,  and 
hydrolysis;  and  phse  II  synthetic  reactions,  involv- 
ing conjugation.  These  studies  indicate  that  Msn 
can  biotransform  a  variety  of  substrates,  but  tne 
rates  observed  were  generally  lower  than  those  in 
many  mammalian  species.  A  reasonable  amount  oi 
evidence  indicates  that  phase  I  reactions  observed 
in  fish  in  vitro  are  catalyzed  by  the  microsomal 
cytochrome  P-450  system,  which  has  been  exten- 
sively investigated  in  mammals.  Benzphetamine-IN- 
demethylases    and    ethylmorphine-N-demetnyla'.e 
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ties  have  been  observed  in  hepatic  micro- 
i  of  fish,  indicating  that  a  system  comparable 
:  cytochrome  P-450  system  of  mammals  exists 
h,  although  it  appears  to  be  refractive  to 
lion  by  drdugs  and  chaemicals  that  produce 
>barbital-type  induction  in  mammals.  Phase  II 
ons  have  been  demonstrated  in  vitro  with 
preparations  from  a  variety  of  fish  species, 
t  is  clear  that  glucuronyl  transferase,  sulfo- 
erase,  glutathione-S-transferase  and  epoxide 
ilase  activities  are,  at  least  qualitatively,  simi- 
those  in  mammals.  Although  in  vitro  studies 
been  extremely  useful  in  characterizing  the 
les  involved  in  the  biotransformation  of 
cals  in  fish,  an  area  of  equal  or  greater  im- 
ice  is  concerned  with  the  functional  signifi- 
of  these  biotransformations  reactions  in  vivo. 
>t  every  biotransformation  reaction  (phase  I 
hase  II)  that  has  been  described  in  vitro  in 
is  been  demonstrated  in  vivo  during  exposure 
|  fish  to  a  variety  of  chemicals  and  pesticides. 
olites  arising  from  biotransformation  reac- 
liave  been  identified  in  fish  tissues  including 
bile,  and  urine.  (See  also  W87-09280)  (Lantz- 
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MODELING, 

jnmental  Research  Lab.,  Athens,  GA. 
Burns,  and  G.  L.  Baughman. 
iindamentals  of  Aquatic  Toxicology:  Meth- 
d  Applications.  Hemisphere  Publishing  Cor- 
)n,  Washington  DC.  1985.  p  558-584,  9  fig, 


ptors:  *Fate  of  pollutants,  *Model  studies, 
r  pollution  effects,  'Aquatic  toxicology, 
:ity,  Mathematical  models,  Environmental 
,  Quantitative  analysis,  Monitoring,  Acute 
,  Chronic  effects. 

mmental  fate  models  can  be  used  to  assemble 
al  and  environmental  information  into  an 
ve  mathematical  description  of  the  behavior 
smical    substances    in    aquatic    ecosystems. 

this  information  is  supplemented  with  a 
:dge  of  potential  or  actual  releases  of  chemi- 

water  bodies  (loadings),  the  resulting  expo- 
sncentrations,  magnitudes  of  the  fate  proc- 
wd  persistence  of  the  chemical  can  be  esti- 

in  a  quantitative,  systematic  framework, 
of  this  information,  when  coupled  with  the 

of  toxicological  investigations,  is  of  direct 
in  evaluating  the  risk  or  hazard  posed  by 
al  releases  to  the  environment.  Toxicologi- 
I  ecological  effects  studies  are  of  two  kinds: 
rt-term  or  acute  experiments  and  (2)  longer- 
ir  chronic  experiments.  Acute  studies  are 
ised  to  determine  the  concentration  of  a 
al  that  results  in  mortality  of  50%  of  a  test 
tion  over  a  period  of  hours  to  days.  Chronic 

examine  sublethal  effects  on  populations 
i  io  lower  concentrations  over  extended 
Toxicological  investigations,  environmen- 
mistry,  and  ecological  modeling  can  be  suc- 
y  combined  in  a  risk  analysis  or  a  hazard 
lent  only  when  practitioners  in  these  disci- 
igree  on  the  scientific  issues  involved.  This 
introduces  the  tools  and  perspectives 
t  to  risk  assessment  by  chemistry,  mathe- 

modeling,  and  system  analysis.  It  provides 
i  overview  and  a  detailed  exposition  of  some 
fundamental  tools  of  environmental  chemis- 
I  modeling.  Chemical  hydrolysis  and  acid- 
luilbria  are  used  to  analyze  the  kinetics  of 
rmation  processes,  and  the  application  of 
cal  fate  models  in  toxicological  investiga- 
i  demonstrated  by  teh  example  of  flow- 
i  toxicity  tests  of  a  simple  mixture.  (See  also 
•280)  (Lantz-PTT) 
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ants,  *Risk  assessment,  *Aquatic  toxicology,  Envi- 
ronmental effects,  Surface  waters,  Aquatic  envi- 
ronment. 

A  conceptual  framework  has  been  developed  for 
assessing  the  hazard  of  chemical  substances  to 
aquatic  life.  A  risk  assessment  is  based  on  the 
relationship  between  the  environmental  exposure 
concentration  of  the  material  and  the  concentra- 
tion showing  some  adverse  biological  effect.  Satis- 
factory approaches  and  methods  are  available  for 
predicting  the  environmental  fate  of  chemicals,  and 
test  methods  exist  for  determining  adverse  biologi- 
cal effects.  However,  there  is  a  need  for  further 
refinements  in  both  of  these  critical  components  of 
risk  assessment.  Although  risk  assessment  proce- 
dures are  in  the  developmental  stages,  it  is  evident 
that  the  respective  approaches  have  reasonable 
philosophical  foundations  and  are  functional.  They 
need,  however,  to  be  tested  with  data  on  chemical 
substances  for  which  longer-term  use  has  defined 
the  safety  for  aquatic  life.  After  such  testing  it  is 
highly  probable  that  refinements  will  be  needed  in 
the  procedures.  In  addition,  the  criteria  used  in  the 
procedures  to  make  decisions  on  the  need  for 
additional  testing  must  be  scrutinized  to  establish 
their  scientific  credibility.  Such  scrutiny  can  only 
come  after  repeated  applications  of  these  assess- 
ment procedures  to  a  wide  variety  of  test  sub- 
stances that  have  the  potential  to  reach  surface 
waters.  (See  also  W87-09280)  (Lantz-PTT) 
W87-09301 


EFFLUENT  EVALUATION, 

EG  and  G  Environmental  Group,  Wellesley,  MA. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-09302 


1CAL  SAFETY  EVALUATION, 

Corp.,  East  Millstone,  NJ.  Medical  Dept. 
Uaki,  and  W.  E.  Bishop, 
ndamentals  of  Aquatic  Toxicology:  Meth- 
I  Applications.  Hemisphere  Publishing  Cor- 
n,  Washington  DC.  1985.  p  619-635,  3  fig,  7 
ref.  e 

>tors.  'Toxicity,  *Fate  of  pollutants,  'Water 
>n  effects,  'Evaluation,   'Chemical  pollut- 


GROUNDWATER  TRANSPORT:  HANDBOOK 
OF  MATHEMATICAL  MODELS, 

California    Univ.,    Berkeley.    Lawrence    Berkeley 

Lab. 

I.  Javandel,  C.  Doughty,  and  C.-F.  Tsang. 

Water  Resources  Monograph  Series  10.  American 

Geophysical  Union,  Washington,  DC.  1984.  228  p. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
pollution,  'Mathematical  models,  'Model  studies, 
'Groundwater  movement,  Pesticides,  Herbicides, 
Fertilizers,  Industrial  wastes,  Municipal  wastes, 
Mathematical  studies. 

Concerns  over  groundwater  pollution  have  result- 
ed in  the  passage  of  legislation  during  the  last 
decade  calling  for  pollution  control  and  remedial 
measures  to  ensure  proper  drinking  water  quality. 
There  are  two  main  types  of  groundwater  pollu- 
tion caused  by  man:  (1)  pollution  caused  by  the  use 
of  pesticides,  herbicides,  and  fertilizers  over  agri- 
cultural lands,  where  the  source  of  contamination 
covers  a  relatively  large  area,  and  (2)  pollution 
caused  by  industries  and  municipalities,  which  is 
generally  more  localized.  For  the  second  type, 
because  the  contamination  in  the  groundwater  is 
localized,  the  design  of  any  remedial  measure  re- 
quires knowledge  of  the  extent  of  the  contaminant 
plume.  Various  mathematical  methods  may  be  used 
for  estimating  the  size,  shape,  and  development  of 
a  localized  contaminant  plume.  It  is  the  need  for 
these  mathematical  methodologies  that  forms  the 
main  impetus  for  the  preparation  of  this  book.  This 
handbook  consists  of  three  major  sections,  corre- 
sponding to  three  levels  of  complexity.  The  sec- 
tions cover  (1)  analytical,  (2)  semianalytical,  and 
(3)  numerical  methods  of  predicting  the  extent  of 
subsurface  contamination,  respectively.  Each  sec- 
tion consists  of  a  brief  description  of  the  back- 
ground and  fundamental  theory  of  the  method, 
followed  by  solutions  to  several  selected  mathe- 
matical models.  The  advantages  and  limitations  of 
each  method  are  discussed  at  the  end  of  each 
section.  Simple  computer  programs  (including  a 
user's  guide  for  each)  are  listed  in  appendices  for 
the  evaluation  of  analytical  solutions.  The  section 
on  semianalytical  methods  addresses  three  types  of 
field  problems.  The  first  studies  field  problems  that 
include  arbitrary  numbers  of  recharge  and  dis- 
charge wells  tapping  an  aquifer  having  a  pro- 
nounced uniform  flow  field.  The  second  expands 
the  applicability  of  the  first  procedure  to  problems 
including  circular  recharge  ponds  with  finite  radii. 
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The  use  of  a  production  well  for  mapping  a  con- 
taminant concentration  distribution  within  an  aqui- 
fer is  demonstrated  in  the  third  type  of  problem.  A 
complete  set  of  computer  programs  and  user's 
guides  is  provided  to  enable  easy  application  of 
these  methods.  Application  of  these  models  is  dem- 
onstrated through  several  problems  with  various 
degrees  of  complexity.  (Lantz-PTT) 
W87-09306 


SEPTIC      TANK      SYSTEM      EFFECTS      ON 
GROUND  WATER  QUALITY, 

Oklahoma    Univ.,    Norman.    Environmental    and 

Ground  Water  Inst. 

For  primary  bibliographic  entry  see  Field  5C. 
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PHYSICAL  AND  CHEMICAL  BEHAVIOR  AND 
ENVIRONMENTAL  ACCEPTABILITY  OF  STA- 
BILIZED SCRUBBER  SLUDGE  AND  FLY  ASH 
IN  SEAWATER, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

I.  W.  Duedall,  F.  J.  Roethel,  J.  D.  Seligman,  S.  A. 

Oakley,  and  J.  H.  Parker. 

IN:  Ecological  Assessments  of  Effluent  Impacts  on 

Communities  of  Indigenous  Aquatic  Organisms,  A 

Symposium  Sponsored  by  ASTM  Committee  D- 

19,    Ft.    Lauderdale,    FL,    29-30    January    1979 

ASTM  STP  730,  1981.  p  289-306,  7  fig,  6  tab,  15 

ref. 

Descriptors:  'Environmental  effects,  'Sludge, 
'Water  disposal,  'Fly  ash,  'Water  pollution  ef- 
fects, 'Long  Island  Sound,  'Conscience  Bay,  Eco- 
logical effects,  Heavy  metals,  Leaching,  Ocean 
dumping,  Reefs. 

Flue  gas  desulfurization  sludges  and  fly  ash  pose  a 
major  disposal  problem  for  coal-burning  power 
plants.  Disposal  of  stabilized,  blocklike  forms  of 
these  waters  in  the  ocean  in  the  form  of  a  reef  is  an 
alternative  being  studied  at  the  Marine  Sciences 
Research  Center,  Stony  Creek,  N.Y.  In  laboratory 
experiments,  physical  integrity  studies  and  compo- 
nents species  leaching  rates  indicate  that,  in  gener- 
al, stabilization  was  found  to  maintain  the  strength 
of  the  blocks  and  minimize  trace  metal  leachings  in 
aerobic  seawater  over  prolonged  exposure.  In  field 
studies,  which  are  in  progress,  in  blocks  (0.028  cu 
m)  of  stabilized  scrubber  sludge  and  fly  ash  were 
placed  in  approximately  6  m  of  water  in  Con- 
science Bay  near  Long  Island  Sound.  Within  3 
weeks  after  placement  of  the  coal  waste  reef  and 
the  control  structure,  a  heavy  crop  of  attached 
plants  and  animals  were  observed  growing  on  both 
reefs.  The  organisms  attached  to  the  coal  waste 
reef  showed  no  elevation  in  heavy  metals  in  rela- 
tion to  the  heavy  metal  composition  of  organisms 
attached  to  the  concrete  control.  (See  also  W87- 
0931 1)  (Author's  abstract) 
W87-09327 


PETROLEUM  SPILLS  IN  THE  MARINE  ENVI- 
RONMENT: THE  CHEMISTRY  AND  FORMA- 
TION OF  WATER-IN-OIL  EMULSIONS  AND 
TAR  BALLS, 

Science  Applications  International  Corp,  La  Jolla 
CA.  Div.  of  Applied  Environmental  Sciences. 
J.  R.  Payne,  and  C.  R.  Phillips. 
Lewis  Publishers,  Inc.,  Chelsea,  MI.   1985.  148  p. 

Descriptors:  'Oil  spills,  'Chemical  properties, 
'Water  pollution  treatment,  'Marine  environment, 
♦Fate  of  pollutants,  Tar  balls,  Emulsions,  Cleanup 
operations,  Model  studies,  Case  studies,  Path  of 
pollutants,  Seawater,  Oil  pollution,  Oil-water  inter- 
faces, Oily  water. 

Presented  is  an  overview  of  the  current  under- 
standing of  water-in-oil  emulsion  behavior.  It  is 
based  on  a  review  originally  prepared  as  a  contri- 
bution to  the  NAS  Petroleum  in  the  Marine  Envi- 
ronment/Update Workshop  held  in  November, 
1981.  When  crude  oils  or  refined  petroleum  prod- 
ucts are  released  at  sea,  they  are  subjected  immedi- 
ately to  a  wide  variety  of  weathering  processes. 
These  processes  cause  significant  changes  in  the 
Theological  properties  of  the  oil,  several  orders  of 
magnitude   increases   in   viscosity,   factor  of  two 
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changes  in  interfacial  surface  tensions,  and  appre- 
ciable (5-10%)  changes  in  oil  density.  All  of  these 
alterations  have  important  implications  for  the  sub- 
sequent spill  cleanup  or  containment  strategy.  The 
increase  in  volume  due  to  incorporation  of  water 
in  emulsions  can  cause  further  problems  for  storing 
the  collected  product.  Specific  laboratory  studies 
on  water-in-oil  emulsions  with  a  variety  of  crude 
and  refined  petroleum  productions  are  discussed  in 
detail  in  Chapter  2.  This  information,  along  with 
the  data  on  the  component  concentrations  of  wax, 
asphaltene,  and  other  surface-active  materials,  fa- 
cilitates reliable  predictions  on  whether  or  not  a 
particular  crude  or  refined  product  will  form  a 
stable  emulsion.  Chapter  3  covers  case  histories  ot 
real  spill  events  with  discussion  of  specific  studies 
of  water-in-oil  emulsions  and  the  chemistry  of 
emulsion  formation  and  behavior.  The  chemical 
composition  of  tar  balls,  their  sources,  fate,  and 
global  distribution  are  discussed  in  Chapter  4. 
Chapter  5  is  an  overview  of  recent  attempts  to 
model  water-in-oil  emulsification  behavior.  Chap- 
ter 6  presents  a  summary  and  critical  citation 
review  for  easy  reference  to  additional  details  on 
particular  topics  presented  in  the  other  chapters. 
(Lantz-PTT) 
W87-09339 

DECREASE  IN  PRECIPITATION  ACIDITY  RE- 
SULTING FROM  DECREASED  S04(2)  CON- 
CENTRATION, 

Yale  Univ.,  New  Haven,  CT.  Dept.  of  Biology. 
L  O  Hedin,  G.  E.  Likens,  and  F.  H.  Boreman. 
Nature  NATUAS,  Vol.  325,  No.  6101,  p  244-246. 
January  1987.  2  fig,  1  tab,  25  ref. 

Descriptors:  'Path  of  pollutants,  *Acid  rain, 
*Sulfur  dioxide,  *Sulfates,  Emissions,  Rainfall, 
Acidity,  Precipitation. 

The  effects  of  decreases  in  S02  emissions  on  pre- 
cipitation acidity  has  received  much  attention,  but 
there  has  been  no  direct  quantification  of  how 
recent  decreases  in  S02  emissions  in  the  Northeast- 
ern and  Midwestern  United  States  have  affected 
precipitation  acidity  at  a  local  site.  Yet  such  quanti- 
fication is  an  important  step  in  assessing  the  effec- 
tiveness of  control  measures  for  S02  emissions.  It  is 
thought  than  recent  decreases  in  S04(2-)  concen- 
tration in  precipitation  acidity  is  obscured  by  long 
term  trends  in  other  ions,  which  also  influence 
acidity.  It  is  shown  that,  given  the  observed  trends 
in  concentration  of  other  ions,  the  H(  +  )  concen- 
tration in  1983  would  have  been  nearly  two  thirds 
higher  than  the  measured  value  if  the  S04(2-)  con- 
centration had  not  decreased.  (Author's  abstract) 
W87-09348 

METAL  PRECIPITATION  IN  TWO  LANDFILL 
LEACHATES, 

Michigan  Univ.,  Ann  Arbor. 

For   primary   bibliographic   entry   see   Field   5G. 

W87-09368 

LABORATORY  AND  INSTREAM  NITRIFICA- 
TION RATES  FOR  SELECTED  STREAMS, 

Environmental  Protection  Agency,  Athens,  GA. 
For  primary  bibliographic  entry  see  Field  2H. 

W87-09378 

HEAVY  METAL  CONCENTRATIONS  IN  THE 
LIVER  OF  THREE  DUCK  SPECIES:  INFLU- 
ENCE OF  SPECIES  AND  SEX, 

Environmental       and       Community       Medicine, 

UMDNJ-Robert  Wood  Johnson  Medical  School, 

Piscataway,  NJ  08854,  USA. 

M.  Gochfeld,  and  J.  Burger. 

Environmental  Pollution,  Vol.  45,  No.  1,  p  1-15, 

1987.  1  fig,  3  tab,  50  ref. 

Descriptors:  'Path  of  pollutants,  *Bioaccumula- 
lion,  'Heavy  metals,  'Ducks,  'Raritan  Bay,  Tissue 
analysis,  Liver. 

To  investigate  interspecific  and  intersex  differences 
in  heavy  metal  levels,  we  analyzed  concentrations 
of  cadmium,  cobalt,  chromium,  copper,  lead,  mer- 
cury, manganese,  nickel  and  zinc  in  the  livers  of 
male  and  female  black  duck  (Anas  rubripes),  mal- 


lard (A.  platyrhynchos)  and  greater  scaup  (Aythya 
marila)  collected  in  Raritan  Bay,  New  Jersey  in 
December  1980  and  January  1981.  Certain  metal 
levels  varied  significantly  by  species  and  sex.  In  all 
species,  Zn  and  Cu  had  the  highest  concentrations, 
and  Cd,  Co,  and  Hg  were  lowest  in  all  three 
species.  Scaup  had  significantly  higher  levels  of 
Mn  and  Zn  than  black  duck  and  scaup.  Overall, 
eight  of  nine  metal  levels  were  higher  in  male  than 
female  black  duck.  In  scaup,  females  had  signifi- 
cantly higher  levels  of  Pb  and  Mn  than  males.  In 
black  ducks,  males  had  significantly  higher  levels 
of  Cu,  Mn  and  Zn  than  females.  The  sample  of 
mallard  was  too  small  to  test  intersex  differences. 
(Author's  abstract) 
W87-09380 

FATE  OF  SOME  COMPONENTS  OF  ACIDIC 
DEPOSITION  IN  OMBROTROPHIC  MIRES, 

Dept.  of  Botany,  Univ.  of  Manchester,  Manchester 

M13  9PL,  Great  Britain. 

S.  J.  Woodin,  and  J.  A.  Lee. 

Environmental  Pollution,  Vol.  45,  No.  1,  p  61-72, 

1987.  6  fig,  1  tab,  32  ref. 

Descriptors:  'Fate  of  pollutants,  'Acid  rain, 
•Sphagnum,  'Path  of  pollutants,  'Nitrogen  com- 
pounds, Deposition,  Nitrates,  Rainfall,  Enzymes, 
Vegetation,  Air  pollution. 

The  ability  of  ombrotrophic  Sphagnum  species  to 
immobilize  inorganic  nitrogen  deposited  from  the 
atmosphere  was  investigated  in  a  series  of  simple 
lysimeter    experiments.    In    an    unpolluted    mire, 
Sphagnum  fuscum  mats  retained  all  the  nitrogen 
deposited  to  them  in  natural  precipitation  events. 
Sphagnum  capillifolium  mats,  transplanted  from  an 
unpolluted  site  to  the  polluted  southern  Pennines 
in  England,  also  initially  retained  a  large  propor- 
tion of  deposited  nitrate  and  ammonium.  However, 
a  laboratory  experiment  demonstrated  that  high 
rates  of  nitrogen  supply  cause  a  loss  of  the  ability 
of  the  moss  to  retain  nitrate,  which  suggest  that 
this  may  occur  as  a  result  of  increased  nitrogen 
deposition   in   polluted    regions,    resulting   in   in- 
creased nitrate  availability  in  the  peat.  Investiga- 
tion of  the  volume  of  precipitation  and  amounts  of 
sulfate  and  chloride  passing  through  the  Sphagnum 
mats  in  the  southern  Pennines,  as  compared  to  that 
collected    in    adjacent    bulk    deposition    gauges, 
showed  that  conventional  deposition  monitoring 
grossly  underestimates  rates  of  deposition  to  vege- 
tation. Efficient  trapping  of  occult  and  dry  deposi- 
tion by  the  moss  led  to  much  greater  volumes  of 
precipitation  and  amounts  of  sulfate  and  chloride 
being  measured  in  through  flow  than  in  bulk  pre- 
cipitation samples.   Physiological  response  of  S. 
fuscum  to  occult  precipitation  and  heavy  rainfall 
was  investigated  by  measuring  nitrate  reductase 
activity  induced  in  the  moss  by  nitrate  supplied  in 
'fine  mist'  and  'large  droplet'  applications  of  solu- 
tions to  moss  in  the  field.  Greater  response  was 
shown  to  occult  deposition,  suggesting  that  this 
form  of  precipitation  may  be  important  in  vegeta- 
tion  damage   in  polluted   regions.   (Author's  ab- 
stract) 
W87-09382 

BIODEGRADATION  OF  TRICHLOROETHY- 
LENE  AND  INVOLVEMENT  OF  AN  AROMAT- 
IC BIODEGRADATIVE  PATHWAY, 

Technology  Applications,  Inc.,  Gulf  Breeze,  FL 

32561. 

For  primary  bibliographic  entry  see  Field   5D. 
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MAINTENANCE  AND  STABILITY  OF  INTRO- 
DUCED GENOTYPES  IN  GROUNDWATER 
AQUIFER  MATERIAL, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Microbiolo- 
gy. 

R.  K.  Jain,  G.  S.  Sayler,  J.  T.  Wilson,  L.  Houston, 
and  D.  Pacia. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  53,  No.  5,  p  996-1002,  May  1987.  6 
fig,  3  tab,  21  ref.  EPA  Cooperative  agreement 
CR810485. 

Descriptors:  'Genotypes,  'Groundwater  pollution, 
•Aquifers,  'Bacteria,  'Microbiological  studies, 
Hybridization,  Incubation,  Biodegradation. 

Three  indigenous  groundwater  bacterial  strains 
and  Pseudomonas  putida  harboring  plasmids  TOL 
(pWWO)  and  RK2  were  introduced  into  experi- 
mentally contaminated  groundwater  aquifer  micro- 
cosms. Maintenance  of  the  introduced  genotypes 
was  measured  over  time  by  colony  hybridization 
with  gene  probes  of  various  specificity.  On  the 
basis  of  the  results  of  colony  hybridization  quanti- 
tation of  the  introduced  organisms  and  genes,  all 
introduced  genotypes  were  stably  maintained  at 
approximately  100000  positive  hybrid  colonies/g 
of  aquifer  microcosm  material  throughout  an  8- 
week  incubation  period.  Concomitant  removal  of 
the  environmental  contaminants,  viz.,  toluene, 
chlorobenzene,  and  styrene,  both  natural  (uninocu- 
lated)  and  inoculated  aquifer  microcosms  was  also 
demonstrated.  The  results  indicate  that  introduced 
catabolic  plasmids,  as  well  as  indigenous  orga- 
nisms, can  be  stably  maintained  in  groundwater 
aquifer  material  without  specific  selective  pressure 
for  the  introduced  genotypes.  These  results  have 
positive  implications  for  in  situ  treatment  and  bio- 
degradation in  contaminated  aerobic  groundwater 
aquifers.  (Author's  abstract) 
W87-09391 


POTENTIAL  FOR  TRANSDUCTION  OF  PLAS- 
MIDS IN  A  NATURAL  FRESHWATER  ENVI- 
RONMENT: EFFECT  OF  PLASMID  DONOR 
CONCENTRATION  AND  A  NATURAL  MICRO- 
BIAL COMMUNITY  ON  TRANSDUCTION  IN 
PSEUDOMONAS  AERUGINOSA, 
Dept.  of  Biochemistry  and  Biophysics,  Stritch 
School  of  Medicine,  Loyola  Univ.  of  Chicago, 
Maywood,  1L  60153. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-09390 


MICROBIALLY  MEDIATED  LEACHING  OF 
LOW-SULFUR  COAL  IN  EXPERIMENTAL 
COAL  COLUMNS, 

Maryland  Univ.,  Solomons.  Center  for  Environ- 
mental and  Estuarine  Studies. 
J.  C.  Radway,  J.  H.  Tuttle,  N.  J.  Fendinger,  and  J. 
C.  Means. 

Applied  and  Environmental  Microbiolog) 
AEMIDF,  Vol.  53,  No.  5,  p  1056-1063,  May  1987 
7  fig,  1  tab,  23  ref.  Maryland  Dept.  of  Natura 
Resources  Grant  P97-84-04. 

Descriptors:  'Acid  mine  drainage,  'Path  of  pollut 
ants,  'Leaching,  'Mine  wastes,  *Sulfur  bacteria 
Simulated  rainfall,  Cultures,  Bacteria,  Sulfur,  Mi 
crobiological  studies,  Coal,  Growth. 

The  leaching  of  a  low-sulfur  bituminous  coal  wa 
investigated  with  experimental  coal  columns  sub 
jected  to  simulated  rainfall  events.  Leachates  fror 
the  columns  became  dominated  by  iron-oxidizin 
bacteria  as  evidenced  by  specific  enrichment  cu 
tures  and  measurements  of  C02  assimilation.  Hi 
terotrophic  microorganisms  were  also  present  i 
the  coal  leachates,  but  their  numbers  and  activi 
decreased  with  decreasing  pH.  This  pattern  cou 
be  reversed  by  increasing  the  pH  of  the  coal  wit 
lime  Organosulfur-utilizing  bacteria  made  up 
substantial  portion  of  the  heterotrophic  commun 
ty  Measurements  of  microbial  activity  in  co 
cores  indicated  that  although  much  of  the  microb 
al  community  remained  associated  with  coal  pari 
cles  the  relative  abundance  of  heterotrophs  ar 
autotrophs  in  leachate  seemed  to  reflect  that 
coal  cores.  When  bacterial  growth  was  delayed  t 
autoclaving  coal  samples,  acid  production  ai 
leaching  of  iron  and  sulfur  were  also  delaye 
Rapid  leaching  of  materials  from  coal  thus  appea 
to  be  strongly  dependent  on  the  presence  ot  ti 
natural  bacterial  microflora.  (Author's  abstract) 
W87-09393 

SELENIUM  IN  THE  TRIBUTARIES  OF  TI 
ORINOCO  IN  VENEZUELA, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept. 

Earth  and  Planetary  Sciences. 

For  primary  bibliographic  entry  see  Field  2K. 

W87-09406 
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[RONMENTAL    ASPECTS    OF    ENERGY 
HED  SOLID  WASTE, 

nal  Center  for  Analysis  of  Energy  Systems, 

i,  NY.   Biomedical  and  Environmental  As- 

ent  Div 

rimary  bibliographic  entry  see  Field  5E. 

1)9427 


THING  BEHAVIORS  OF  LOW-SULFUR 
LS  AND  COAL  WASTES  FROM  THREE 
rERN  COAL  PREPARATION  PLANTS, 

ilamos  National  Lab.,  NM. 

Heaton,  L.  E.  Wangen,  J.  A.  O'Rourke,  A. 

ritray,  and  M.  M.  Jones. 

able  from  the  National  Technical  Information 

x,  Springfield,  VA  22161,  as  DE83-0O23O9, 

o  paper  copy,  A01  in  microfiche.  LA-9492- 

JC-901.  September  1982.  44  p,  4  tab,  12  ref,  3 

d. 

iptors:  'Water  pollution  sources,  *Fate  of 
ants,  'Mine  wastes,  'Industrial  wastes,  *Coal 
s,  Leachates,  Coal,  Spoil  banks,  Trace  ele- 


sulfur  coal  and  coal  waste  samples  from  three 
preparation  plants  located  in  the  western 
i  States  were  examined  to  determine  whether 
;e  piles  or  waste  piles  composed  of  these 
ials  might  release  contaminated  drainages 
be  environment.  These  studies  revealed  that, 
as  trace  element  releases  are  concerned,  such 
m  coal  and  coal  waste  piles  pose  no  threat  to 
inmental  quality.  Leachates  obtained  through 
lory  leaching  tests  were  neutral  or  very 
y  alkaline  in  pH  and  contained  negligible 
its  of  most  trace  elements.  All  elements  stud- 
Bre  within  acceptable  limits  according  to  the 
omental  Protection  Agency  Multimedia  En- 
nental  Goals/Minimum  Acute  Toxicity  Ef- 

system  of  evaluation.  According  to  x-ray 
:tion  data,  these  samples  contain  only  small 
its  of  pyrite,  no  strongly  alkaline  minerals, 
Electable  levels  of  carbonate  minerals  such  as 
!  and  dolomite,  which  are  capable  of  buffer- 
e  pH  in  the  neutral  range.  The  major  mineral 
inents  detected  were  quartz,  plagioclase  feld- 
and  mixed-layer  micaceous  or  montmorillon- 
le  clays.  These  latter  components  often  serve 
ositories  for  trace  elements  that  can  be  mobi- 
under  appropriate  leaching  conditions.  We 
b  the  innocuous  leaching  behaviors  of  these 
■Is  to  the  neutral  pH  of  the  leachates,  a 
ion  that  renders  most  trace  elements  immo- 
f  other  materials  capable  of  altering  the  pH 

leachates  are  mixed  with  or  codisposed  with 
wastes  of  this  type,  the  resulting  mixtures  may 
:  trace  elements  in  significant  amounts.  (Au- 
abstract) 
19429 


GROUNDWATER  QUALITY:  SAM- 
C  OF  SEVEN  SHALLOW  WELLS  ON 
ULNLSITE, 

:nce  Livermore  National  Lab.,  CA. 
Rogers. 

ible  from  the  National  Technical  Information 
C  Springfield,  VA  22161,  as  DE83-001844, 
n  paper  copy,  A01  in  microfiche.  UCID- 
September  17,  1982.  40  p,  12  fig,  12  tab,  20 
sntract  No.  W-7405-Eng-48. 

iptors:  'Fate  of  pollutants,  'Groundwater, 
t  quality,  'Path  of  pollutants,  Lawrence 
nore  National  Laboratory,  California. 

Lawrence  Liverpool  National  Laboratory 
L)  Site  Hydrogeologic  Investigation  was  ini- 
»jo  evaluate  the  effect  that  the  LLNL  oper- 
have  on  local  groundwater  quality.  A  task 
first  phase  of  the  investigation  was  to  char- 
ge the  existing  groundwater  quality  beneath 
e.  Seven  shallow  water  table  wells  from  the 
-  groundwater  observation  network  were 
M.  Four  of  the  wells  were  sampled  using  a 
TSible  centrifugal  pump,  and  the  other  three 
sampled  by  means  of  a  bailer.  A  variety  of 
«  were  performed  including  determinations 
|or  cations  and  anions,  total  dissolved  solids, 
•rgamc  carbon,  trace  organic  compounds  (in- 
g  two  polychlorinated   biphenyl   analyses), 


gamma  spectra,  and  tritium  content.  The  analyses 
add  useful  resolution  to  the  regional  picture  of 
groundwater  quality  and  suggest  some  alterations 
of  previous  geochemical  mapping.  No  contami- 
nants were  detected  in  any  of  the  samples  that 
would  preclude  the  use  of  the  water  below  the 
LLNL  site  for  drinking.  (Author's  abstract) 
W87-09458 


ORIENTATION  STUDY  OF  ST.  FRANCOIS 
MOUNTAIN  AND  DECATURVILLE  PRECAM- 
BRIAN  AREAS,  MISSOURI, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 

Savannah  River  Lab. 

For  primary  bibliographic  entry  see  Field  2K. 

W87-09459 


WATER  QUALITY  ASSESSMENT:  A  SCREEN- 
ING  PROCEDURE  FOR  TOXIC  AND  CON- 
VENTIONAL POLLUTANTS,  PART  1, 

Tetra  Tech,  Inc.,  Lafayette,  CA. 

W.  B.  Mills,  J.  D.  Dean,  D.  B.  Porcella,  S.  A. 

Gherini,  and  R.  J.  M.  Hudson. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB83-153122, 

A25  in  paper  copy,  A01  in  microfiche.  EPA-600/ 

6-82-004a,  September  1982.  570  p,  89  fig,  126  tab, 

239  ref.  Contract  No.  68-03-2673. 

Descriptors:  'Water  analysis,  'Water  quality  as- 
sessment, 'Chemical  analysis,  'Water  pollution 
control,  Environmental  protection,  Water  quality, 
Water  quality  control,  Water  quality  management, 
Pollutants,  Water  law,  Legal  aspects. 

New  technical  developments  in  the  field  of  water 
quality  assessment  and  a  rendering  of  water  quality 
priorities  prompted  a  revision  of  Water  Quality 
Assessment:  A  Screening  Methodology  for  Nonde- 
signated  208  Areas  (EPA-600/9-77-023).  The  utili- 
ty of  the  revised  manual  is  enhanced  by  the  inclu- 
sion of  information  on  the  accumulation,  transport, 
and  fate  of  toxic  chemicals  in  the  environment. 
The  new  subtitle— A  Screening  Procedure  for 
Toxic  and  Conventional  Pollutants — reflects  the 
added  data.  Applying  the  manual's  simple  tech- 
niques, the  user  is  now  capable  of  assessing  the 
loading  and  fate  of  conventional  pollutants  (tem- 
perature, biochemical  oxygen,  demand-dissolved 
oxygen,  nutrients,  and  sediments)  and  toxic  pollut- 
ants (from  the  U.S.  EPA  list  of  priority  pollutants) 
in  streams,  impoundments  and  estuaries.  The  tech- 
niques are  readily  programmed  on  hand-held  cal- 
culators. Most  of  the  data  required  for  using  these 
procedures  are  contained  in  the  manual.  Part  I 
contains  the  introduction  and  chapters  on  the 
aquatic  fate  of  toxic  organic  substances,  waste  load 
calculations,  and  the  assessment  of  water  quality 
parameters  in  rivers  and  streams.  (Author's  ab- 
stract) 
W87-09462 


SWINE   LAGOON    EFFLUENT   APPLIED   TO 
COASTAL  BERMUDAGRASS, 

North  Carolina  State  Univ.  at  Raleigh.  School  of 

Agriculture  and  Life  Sciences. 

For   primary   bibliographic   entry   see   Field   5D. 

W87-09472 


VULNERABILITY  OF  SELECTED  LAKES  AND 
STREAMS  IN  THE  MIDDLE  ATLANTIC 
REGION  TO  ACIDIFICATION:  A  REGIONAL 
SURVEY, 

Pennsylvania  Cooperative  Fish  and  Wildlife  Re- 
search Unit,  University  Park. 
D.  E.  Arnold,  R.  W.  Light,  and  E.  A.  Paul. 
Biological  Report  80(40.19),  June  1985.  133  p,  24 
fig,  29  tab,  68  ref,  3  append. 

Descriptors:  'Acidic  water,  'Fate  of  pollutants, 
'Acid  rain,  'Lakes,  'Acid  streams,  'Surveys,  Hy- 
drogen ion  concentration,  Acid  rain,  Acidity,  Cal- 
cium, Magnesium,  Minerals,  Alkalinity,  Streams, 
Conductivity,  Water  quality,  Models,  Regional 
analysis. 

Sampling  of  278  lakes  and  streams  in  the  nine 
Middle  Atlantic  States  showed  that  about  49%  of 
the    unpolluted,    relatively    undeveloped    waters 
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were  sensitive  to  acidification  on  the  basis  of 
having  alkalinity  <200  microeq/liter  or  of  having 
underlying  bedrock  of  low  acid  neutralizing  capac- 
ity. Alkalinity  in  the  waters  studied  had  decreased 
in  recent  years.  Few  of  the  waters  showed  high 
concentrations  of  Al.  Sulfate  levels  (mean  227  mi- 
croeq/liter) found  in  the  sampled  waters  were 
higher  than  those  from  areas  where  precipitation  is 
acidic,  and  much  higher  than  those  from  areas  with 
nonacidic  precipitation.  In  general,  pH  was  corre- 
lated strongly  with  alkalinity,  conductivity,  and 
(negative)  calcite  saturation  index,  and  weakly 
with  Ca,  Mg,  and  disturbance.  Alkalinity  was 
strongly  correlated  with  Ca,  pH,  conductivity,  and 
Mg,  and  weakly  with  sulfate,  chloride,  disturbance, 
rain  pH,  and  (negative)  elevation.  Neither  pH  nor 
alkalinity  was  strongly  correlated  with  Al,  Mg, 
color,  total  organic  carbon,  or  size  of  waters.  Dif- 
ferences in  water  chemistry  between  lakes  and 
streams  were  small,  with  streams  in  general  being 
less  acidic.  The  ca)cium-pH  model  of  Henriksen 
predicted  the  pH  of  waters  in  the  study  area  rea- 
sonably well.  It  indicated  that  about  28%  of  the 
waters  were  acidified.  The  study  results  indicate 
that  a  large  number  of  relatively  undisturbed 
waters  in  the  Middle  Atlantic  States  are  either 
already  acidified  or  are  susceptible  to  acidification. 
(Geiger-PTT) 
W87-09476 


1984  ANNUAL  REPORT  TO  THE  PRESIDENT 
AND  CONGRESS:  NATIONAL  ACID  PRECIPI- 
TATION ASSESSMENT  PROGRAM. 

Interagency   Task   Force   on   Acid   Precipitation, 

Washington,  DC. 

1984.  102  p,  15  fig,  13  tab. 

Descriptors:  'Acid  rain,  'Water  pollution  sources, 
'Water  pollution  effects,  'Research  priorities, 
'Fate  of  pollutants,  Decision  making  Management 
planning,  Air  pollution,  Water  pollution,  Project 
planning  ,  Acidic  water,  Future  planning,  Plan- 
ning. 

Summaries  are  presented  of  the  major  scientific 
issues  that  were  addressed  by  the  National  Acid 
Precipitation  Assessment  Program  in  1984,  and  the 
progress  of  researchers  in  reducing  the  uncertain- 
ties of  assessing  causes,  effects,  and  management  of 
acid  deposition.  The  report  has  four  parts.  Part  one 
provides  information  about  the  Task  Force's  and 
National  Program's  Program's  history,  organiza- 
tion, funding,  and  management.  Part  two  discusses 
selected  factors  influencing  the  evolution  of  the 
study  of  acid  deposition.  The  third  part  contains  an 
overview  of  the  progress  and  specific  accomplish- 
ments within  each  research  area  of  the  National 
Program.  The  overviews  in  part  three  are  the  core 
of  this  report  and  include  the  following  topics: 
natural  sources,  man-made  sources,  atmospheric 
processes,  deposition  monitoring,  aquatic  effects, 
terrestrial  effects,  effects  on  materials  and  cultural 
resources,  control  technologies,  assessments,  and 
international  activities.  Within  each  research  area's 
overview  section  are  discussions  of  the  research 
goals,  accomplishments,  and  proposed  future  ac- 
tivities. The  final  part  lists  the  easily  accessible 
publications  produced  by  the  National  Program. 
(Geiger-PTT) 
W87-09479 


EVALUATION  OF  THE  MODEL  CE-QUAL-R1 
FOR  USE  BY  THE  AQUATIC  PLANT  CON- 
TROL RESEARCH  PROGRAM, 

Army  Engineer  Waterways  Experiment   Station, 
Vicksburg,  MS.  Environmental  Lab. 
J.  H.  Wlosinski. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA  110826, 
A04  in  paper  copy,  A01  in  microfiche.  Technical 
Report  A-81-6,  December  1981.  Final  Report.  60 
p,  8  fig,  6  tab,  24  ref. 

Descriptors:  'Aquatic  plants,  'Weed  control, 
'Reservoirs,  'Water  quality,  Model  studies,  Math- 
ematical models,  CE-QUAL-R1  model,  Aquatic 
weed  control,  Lake  Conway,  Florida,  Zooplank- 
ton,  Algae,  Thermal  stratification,  Nutrients. 

The  Corps  of  Engineers  One-Dimensional  Reser- 
vior  Water  Quality  Model  (CE-QUAL-R1)  was 
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evaluated  for  use  in  the  Aquatic  Plant  Control 
Research  Program  (APCRP).  This  was  accom- 
plished by  applying  the  model  to  a  set  of  data 
collected  at  Lake  Conway,  Florida.  Calibration  of 
the  thermal  portion  of  the  model  for  a  period  of 
one  year  and  subsequent  verification  for  a  period 
of  three  years  produced  satisfactory  results  con- 
cerning the  water  budget  and  temperature  predic- 
tions. Calibration  of  the  water  quality  portion  of 
the  model  also  produced  satisfactory  results.  Meas- 
ured data  were  not  considered  satisfactory  for 
model  verification.  It  was  concluded  that  CE- 
QUAL-R1  would  be  useful  to  the  APCRP  for 
predicting  water  quality  variables  after  the  addi- 
tion of  a  macrophyte  algorithm  and  after  improve- 
ments are  made  concerning  the  interaction  be- 
tween the  algorithms,  timestep,  and  solution 
scheme.  All  current  model  developments  within 
the  Environmental  Water  Quality  Operational 
Studies  Program  should  enhance  model  use  for  the 
APCRP.  Other  possible  improvements  which 
should  be  considered  include  the  incorporation  of 
(a)  output  dealing  with  system  function,  (b)  input 
via  rainfall,  and  (c)  effects  of  wind  on  sediments. 
(Author's  abstract) 
W87-09486 


FIELD  SURVEY  OF  HEAVY  METAL  UPTAKE 
BY  NATURALLY  OCCURRING  SALTWATER 
AND  FRESHWATER  MARSH  PLANTS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

J.  W.  Simmers,  B.  L.  Folsom,  C.  R.  Lee,  and  D.  J. 

Bates. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  ADA  101662, 

A08  in  paper  copy,  A01  in  microfiche.  Technical 

Report  EL-81-5,  June  1981.  Final  Report.  161  p,  35 

fig,  17  tab,  23  ref,  7  append. 

Descriptors:  *Fate  of  pollutants,  *Metals, 
♦Marshes,  *Sediments,  Heavy  metals,  Marsh 
plants,  Baseline  studies,  Bioaccumulation,  Accu- 
mulation, Great  Lakes,  Gulf  Coast,  Coastal 
marshes,  Manganese,  Zinc,  Cadmium,  Iron,  Cy- 
perus,  Spartina  alterniflora,  Anaerobic  conditions, 
Dredging,  Salt  marshes,  Spoil  disposal,  Spoil 
banks. 

A  natural  marsh  heavy  metal  survey  was  conduct- 
ed to  establish  a  baseline  for  comparison  to  plant 
concentration  and  uptake  data  from  contaminated 
and  perturbated  sediments.   Extensive  field  sam- 
pling of  natural  marshes  was  conducted  along  the 
East  and  Gulf  coasts  of  the  U.S.,  and  along  the 
shores  of  the  Great  Lakes.   Spartina  alterniflora 
was  collected  from  the  seawater  marshes  and  Cy- 
perus    species    were    collected    from    freshwater 
marsh  areas.  Results  indicated  that,  in  the  saltwater 
marsh,  manganese  and  zinc  concentrations  were 
slightly  lower  than  those  previously  determined  in 
greenhouse  and  disposal  site  studies  with  contami- 
nated sediments,  while  the  concentrations  of  the 
remainder  of  heavy  metals  were  similar.  Calcula- 
tion  of  total   uptake   values   indicated   that   only 
cadmium  may  be  of  concern.  Cadmium  levels  in 
Cypems   species   in   naturally   occurring  marshes 
were   similar  to  those  of  a  greenhouse   flooded 
(reduced)  environment.  Iron  and  manganese  were 
generally   present  in  lower  concentration  in  the 
natural  marsh  than  in  the  greenhouse  plants  grown 
on  contaminated  sediment,  while  the  remainder  of 
the  heavy  metals  examined  were  present  in  higher 
concentrations.  This  investigation  forms  the  basis 
for  the  conclusion   that  marsh  plants  grown  on 
contaminated  dredged  material  in  a  flooded  envi- 
ronment do  not  bioconcentrate  excessive  or  even 
significantly   higher   levels  of  toxic   metals   than 
those  same  plant  species  in  naturally  occurring 
marshes.  (Author's  abstract) 
W87-09490 


STREAM   WATER   QUALITY   IN   THE  COAL 
REGION  OF  VIRGINIA, 

Northeastern    Forest    Experiment    Station,    Broo- 

mall,  PA. 

For  primary  bibliographic  entry  see  Field  4C. 

W87-09494 


WATER-QUALITY  MONITORING  AT  THE 
HOE  CREEK  TEST  SITE:  REVIEW  AND  PRE- 
LIMINARY CONCLUSIONS, 

Lawrence  Livermore  National  Lab.,  CA. 
F.  T.  Wang,  S.  W.  Mead,  and  D.  H.  Stuermer. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE82-015759, 
A03  in  paper  copy,  A01  in  microfiche.  UCRL-- 
87650,  July  1982.  41  p,  21  fig,  7  tab,  8  ref.  Contract 
No.  W-7405-ENG-48. 

Descriptors:  'Water  pollution  sources,  *Fate  of 
pollutants,  *Coal  gasification,  'Aquifers,  'Ground- 
water monitoring,  'Wyoming,  Gasification,  Moni- 
toring, Hoe  Creek,  Sand,  Ammonia,  Phenols,  Or- 
ganic compounds,  Metals,  Leaching,  Pyrolysis, 
Calcium,  Magnesium,  Sulfates,  Potassium,  Lithium 
Chlorides. 

Groundwater  monitoring  at  the  Hoe  Creek,  Wyo- 
ming, underground  coal  gasification  site  showed 
that  sorption  of  organic  contaminants  by  coal  was 
not  as  extensive  as  expected,  probably  because  of 
the  limited  surface  area  of  the  coal.  Samples  were 
collected  from  two  gasified  coal  seam  aquifers  and 
an  overlying  channel  sand  aquifer.  The  three 
aquifers  has  been  interconnected  by  a  roof  col- 
lapse. Within  the  gasification  cavity  ammonia,  fluo- 
ride, boron,  sulfide,  chloride,  and  silicate  increased 
after  gasification  and  persisted  in  the  cavity 
groundwater.  Substances  in  the  gasification  cavity 
which  appeared,  then  decreased,  after  gasification 
included  phenols,  sulfate,  calcium,  magnesium,  po- 
tassium, and  lithium.  In  the  two  coal  aquifers  (out- 
side the  gasification  area)  contaminant  levels 
varied  considerably,  depending  on  the  rate  of 
groundwater  flow  and  location  of  fractures.  The 
sand  aquifers  showed  much  less  contamination  by 
pyrolysis  products  than  did  the  coal  aquifers.  Es- 
caping hot  gases  cause  further  pyrolysis  products 
in  the  coal  aquifers  but  no  pyrolysis  in  the  sand 
aquifer.  Concentrations  of  calcium,  magnesium, 
and  other  metals  in  all  aquifers  increased  soon  after 
gasification.  This  was  attributed  to  carbon  dioxide 
formed  during  gasification,  which  dissolved  in 
water  and  facilitated  mobilization  of  metal  ions. 
(Cassar-PTT) 
W87-09495 


PROCESSES  AFFECTING  THE  DISTRIBU- 
TION OF  LOW-MOLECULAR-WEIGHT  ALI- 
PHATIC HYDROCARBONS  IN  COOK  INLET, 
ALASKA, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

C.  N.  Katz,  and  J.  D.  Cline. 

NOAA  Technical  Memorandum  ERL  PMEL-26, 
April  1981.  84  p,  46  fig,  9  tab,  78  ref,  2  append. 

Descriptors:  'Water  pollution  sources,  'Oil  wells, 
•Hydrocarbons,  Aliphatic  hydrocarbons,  Cook 
Inlet,  Alaska,  Tidewater,  Methane,  Estuaries, 
Ethene,  Propene,  Butane,  Ethane,  Sediments, 
Marine  sediments,  Bottom  sediments. 

Measurements  of  low-molecular-weight  aliphatic 
hydrocarbons,  CI  to  C4,  were  made  in  Cook  Inlet, 
Alaska,  on  five  cruises  between  1977  and  1979. 
The  distributions  of  these  compounds  were  vari- 
able in  both  space  and  time.  Conception  levels  and 
composition  of  these  gases  in  the  lower  Inlet  ap- 
peared to  be  typical  of  those  found  in  other  coastal 
marine  environments.  The  upper  Inlet,  however, 
had  significantly  elevated  concentrations  of  meth- 
ane and  the  C2  and  greater  paraffins.  On  the  basis 
of  the  contrasting  hydrographic  conditions  of  the 
two  regions  and  the  differing  compositional  char- 
acteristics of  the  hydrocarbon  assemblages,  the 
source  of  hydrocarbons  was  qualitatively  deter- 
mined to  be  predominantly  biogenic  in  the  lower 
Inlet  thermogenic  in  the  upper  Inlet.  Hydrocarbon 
analyses  made  in  concert  with  biological  measure- 
ments in  the  lower  Inlet  suggested  that  the  major 
source  of  methane  was  from  the  sediments,  where- 
as the  C2  and  greater  hydrocarbons  were  pro- 
duced in  the  water  column.  The  conclusions  of 
these  field  studies  were  supported  by  in  vitro  ex- 
periments. A  methane  budget  calculated  on  the 
basis  of  a  two-box  model  of  the  Inlet  showed  air- 
sea  exchange  and  tidal  mixing  to  be  the  major  sinks 
of  hydrocarbons  in  the  Inlet.  The  budget  quantita- 


tively supported  the  evidence  of  thermogenic 
source  of  hydrocarbons  in  the  upper  Inlet  This 
source  may  be  the  result  of  submarine  seepage  or 
leakage  from  existing  wells.  (Author's  abstract) 
W87-09506 

PROCEEDINGS:  1981  OIL  SPILL  CONFER 
ENCE  (PREVENTION,  BEHAVIOR,  CON- 
TROL, CLEANUP). 

American  Petroleum  Inst.,  Washington,  DC. 
March  2-5,   1981,  Atlanta,  GA.  742  p.   +  errata 

Descriptors:  'Oil  spills,  'Cleanup  operations, 
•Conferences,  'Environmental  effects,  Disper- 
sants,  Cold  regions,  Model  studies,  Case  histories, 
Oil  recovery,  Brackish  water,  Natural  waters,  Oil, 
Oily  water,  Legal  aspects,  Oil  pollution. 

The  biennial  Oil  Spill  Conference  Proceedings 
have  been  recognized  world-wide  as  the  authority 
for  state-of-the-art  information  on  oil  spill  equip- 
ment, regulation,  and  cleanup  techniques,  as  well 
as  the  impacts  resulting  from  social  and  legal 
forces.  This  1981  Oil  Spill  Conference  Proceedings 
presents  a  distinguished,  international  exchange  of 
information  with  session  sections  covering  topics 
such  as:  dispersants,  laboratory  and  effluent  water 
studies,  training,  modeling,  cold  water  studies,  case 
histories,  petroleum  in  fresh  and  brackish  waters, 
near-shore  sediment  studies,  socioeconomic  and 
legal  aspects,  offshore  platform  studies,  and  contin- 
gency planning.  (See  W87-09508  thru  W87-09567) 
(Lantz-PTT) 
W87-09507 


BIODEGRATION  OF  CHEMICALLY  DIS 
PERSED  CRUDE  OIL, 

Department  of  the  Environment,  Victoria  (Britisl 

Columbia).  Inst,  of  Ocean  Sciences. 

W.  J.  Cretney,  R.  W.  Macdonald,  C.  S.  Wong,  D. 

R.  Green,  and  B.  Whitehouse. 

IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre 

vention,  Behavior,  Control,  Cleanup),  March  2-5 

1981,  Atlanta,  GA.  p  37-43,  6  fig,  26  ref. 

Descriptors:  *Dispersants,  'Biodegration,  *Oi 
spills,  *Flocculation,  Surfactants,  Chemical  treat 
ment,  Cleanup  operations,  Oil. 

The  n-alkane  fraction  of  Prudhoe  Bay  crude  oi 
dispersed  with  Corexit  9527  disappeared  rapidl 
from  the  water  column  directly  beneath  a  seawate 
surface  slick  contained  by  an  enclosure.  Biodegra 
dation  appeared  to  be  more  important  than  nonbic 
logical  voltalization  or  photooxidation  processe: 
Extracellular  polysaccharides,  synthesized  by  fioc 
forming  bacteria,  accumulated  in  the  water  colum 
of  the  enclosures  during  n-alkane  degradation.  Th 
study  demonstrates  the  possibile  usefulness  of  Coi 
exit  9527  in  accelerating  the  conversion  of  th 
crude  oil  fraction  by  the  indigenous  microflora  c 
coastal  marine  waters.  (Author's  abstract) 
W87-09512 

DISTRIBUTION  OF  AROMATIC  HYDROCAI 
BONS  IN  PORT  VALDEZ,  ALASKA, 

Rockwell  International,  Newbury  Park,  CA.  Env 
ronmental  Monitoring  and  Services  Center. 
I.  Lysyj,  G.  Perkins,  J.  S.  Farlow,  and  R.  W. 
Morris.  n 

IN:  Proceedings:  1981  Oil  Spill  Conference  (Pr 
vention,  Behavior,  Control,  Cleanup),  March  2- 
1981,  Atlanta,  GA.  p  47-53,  2  fig,  6  tab,  7  rf 

Descriptors:  'Oily  water,  'Distribution  patterr 
'Plumes,  'Hydrocarbons,  'Alaska,  Oil  pollutio 
Effluents,  Oil,  Port  Valdez. 

The  distribution  of  aromatic  hydrocarbons  in  Pc 
Valdez,  Alaska,  was  studied.  Such  compounds  a 
present  in  the  effluent  from  the  ballast  treattne 
plant  located  at  the  terminal  of  the  TransAlas 
Pipeline.  Distribution  of  the  aromatic  hydroc; 
bons  in  the  receiving  waters  was  studied  by  c< 
lecting  and  analyzing  samples  at  the  boundary 
the  mixing  zone  and  throughout  the  fjord.  Vertu 
and  horizontal  transects  were  designed  for  sam| 
collection,  and  a  sensitive  analytical  procedure  < 
pable  of  detecting  0.1  micrograms/ 1  of  selecl 
aromatic  hydrocarbons  was  developed  and  used 
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study.  It  was  found  that  the  treated  effluent 
not  mix  uniformly  with  the  receiving  waters 
ort  Valdez  during  the  summer  period  of  densi- 
ratification,  at  which  time  the  volume  of  the 
ng  zone  is  grossly  underutilized  and  no  signifi- 
amounl  of  hydrocarbons  diffuses  into  the 
;r  reaches  of  the  water  column.  Discharged 
■ocarbons  are  contained  within  a  narrow  trap 
of  maximum  concentration  which  spreads  out 
tontally  2-3  km  from  the  mixing  zone  in  a  thin, 
ake-like  shape.  The  vertical  position  of  the 
ent  plume  is  dependent  on  prevailing  water 
ity  conditions:  during  the  early  summer  it  is 
:ed  at  a  depth  of  approximately  50m,  while  in 
summer  it  is  found  at  a  depth  of  65  m,  and  is 
lined  within  10  m  off  the  bottom  in  the  area  of 
nixing  zone.  The  concentrations  of  total  vola- 
iromatic  hydrocarbons  found  on  the  boundary 
ic  mixing  zone  were  as  high  as  120  micro- 
is/1.  (Author's  abstract) 
-09513 


MAH  AGATE  -  CHRONOLOGY  AND 
ITAINMENT  OPERATIONS, 

arch  Planning  Inst.,  Inc.,  Columbia,  SC. 
.  Kana,  E.  P.  Thompson,  and  R.  Pavia. 
Proceedings:  1981  Oil  Spill  Conference  (Pre- 
on.  Behavior,  Control,  Cleanup),  March  2-5, 
Atlanta,  GA.  p  131-138,  7  fig,  2  tab,  4  ref, 
id. 

riptors:  'Oil  spills,  'Cleanup  operations,  *Oil 
'ery,    'Booms,    'Oil    skimmers,    'Texas,    Oil 

1  Oil  tankers,  Oil,  Burmah  Agate,  Mimosa. 

Jovember  1,  1979,  a  collision  of  the  Liberian 
:ered  tanker  Burmah  Agate  and  the  Liberian 
iter.  Mimosa,  produced  the  largest  oil  spill  in 

waters  for  the  year.  The  Burmah  Agate, 
mg  almost  400,000  barrels  of  Nigerian  crude 

No.  29.1)  and  a  blend  (API  No.  39.3),  settled 
e  bottom  in  13.5  m  of  water  approximately  7 
)utheast  of  Galveston  Entrance.  The  collision 
red  two  starboard  midship  tanks  resulting  in 
sions  and  fire  that  left  33  dead.  Listing  slighly 
arboard  with  part  of  the  deck  awash,  the 
ah  Agate  continued  to  burn  out  of  control  for 

2  months.  Responsibility  for  firefighting  and 
>re  cleanup  was  assumed  by  the  ship  owners. 
:ver,  the  U.S.  Coast  Guard  took  an  active 
n  the  containment  and  recovery  of  spilled  oil 
:  wreck  site,  protection  of  oil-sensitive  envi- 
ents  onshore.  Booms,  skimmers  and  skimming 
:rs  were  deployed  around  the  ship  and  recov- 
>f  spilled  oil  began  by  November  9,    1979. 

recovery  efforts  were  hampered  by  weather 
uurning  slicks  which  destroyed  booms  de- 
d  too  close  to  the  ship.  However,  during  the 
eding  month,  over  6,700  barrels  of  oil  and 

emulsion  were  recovered  from  the  water, 
is  and  skimmers  were  deployed  in  Galveston 
Jice,  San  Luis  Pass,  and  smaller  passes  to  the 
to  minimize  the  potential  threat  of  spilled  oil 
lsitive  coastal  environments.  The  fire  burned 
out  by  January  8,  1980,  after  250,000  barrels 
ither  been  consumed  by  fire  or  released  into 
ivironment.  Over  150,000  bbl  were  eventual- 
vaged  from  the  forward  tanks  before  the  ship 
efloated  and  towed  to  Brownsville,  Texas,  for 

(Author's  abstract) 
09519 


/EILLANCE,  TRACKING,  AND  MODEL 
RELATION  OF  THE  SPILL  FROM  THE 
CER  BURMAH  AGATE, 

A  and  M  Univ.,  College  Station.  Dept.  of 
Engineering. 

rimary  bibliographic  entry  see  Field  7B. 
09520 


This  study  attempts  to  integrate  existing  theoretical 
models  and  experimental  information  on  the  be- 
havior of  oil  spills  in  the  ocean  into  a  unified, 
sequential  calculation  procedure  to  predict  the 
breakup  of  oil  on  rough  seas.  Major  consideration 
has  been  given  to  developing  the  least  sophisticat- 
ed calculation  procedures  that  maintain  a  reasona- 
ble description  of  the  totality  of  the  physical  proc- 
ess. The  prinicipal  phenomena  included  in  the  pre- 
diction of  the  spill  behavior  are  as  follows:  com- 
bined spreading  and  evaporation;  slick-sea  interac- 
tion and  formation  of  oil  droplets;  dispersion  of 
droplets  in  the  water  column;  and  finally,  the  for- 
mation and  dispersion  of  slicklets  caused  by  turbu- 
lence in  the  ocean.  A  multicomponent  spreading- 
evaporation  model  was  developed  to  predict  the 
area,  average  density,  and  mass  loss  because  of 
evaporation  from  the  slick  as  a  function  of  time  for 
various  environmental  conditions.  On  the  basis  pf 
the  well-known  Pierson-Moskowitz  spectrum  for  a 
fully  developed  sea,  models  were  developed  to 
predict  the  size  of  oil  droplets  and  their  distribu- 
tion in  the  water  column.  A  horizontal  diffusion 
model  was  developed  on  the  basis  of  several  exper- 
imental observations  to  determine  the  dispersion  of 
slicklets  and  predict  the  total  contaminated  ocean 
surface  area  as  a  function  of  time.  The  integrated 
model  is  computerized  and  has  been  exercised  for 
four  different  types  of  oils,  namely,  light  crude, 
heavy  crude,  fuel  oil  No.  2,  and  fuel  oil  No.6. 
(Author's  abstract) 
W87-09521 


SPREADING,  DISPERSION,  AND  EVAPORA- 
TION OF  OIL  SLICKS  IN  THE  ARABIAN 
GULF, 

University  of  Petroleum  and  Minerals,  Dhahran 
(Saudi  Arabia). 

M.  S.  Belen,  W.  J.  Lehr,  and  H.  M.  Cekirge. 
IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5 
1981,  Atlanta,  GA.  p  161-164,  4  fig,  13  ref. 

Descriptors:  'Oil  spills,  'Oil  slicks,  'Distribution 
patterns,  Evaporation,  Dispersants,  Chemical  treat- 
ment, Performace  evaluation,  Arabian  Gulf. 

This  study  examines  the  spreading,  dispersion,  and 
evaporation  of  oil  spills  subject  to  the  environmen- 
tal conditions  of  the  Arabian  Gulf.  Standard  ap- 
proaches to  oil  slick  transformations  are  modified 
and  enhanced  to  better  model  spills  in  the  Gulf. 
The  results  obtained,  which  are  presented  in  tabu- 
lar form,  should  provide  important  information  in 
assessing  the  fate  of  any  spill  in  the  region.  (Au- 
thor's abstract) 
W87-09522 


BIOS    PROJECT    -    FRONTIER    OIL    SPILL 
COUNTERMEASURES  RESEARCH, 

Environmental  Protection  Service,  Edmonton  (Al- 
berta). 

For   primary   bibliographic   entry   see   Field   5G. 
W87-09523 


DOME'S  PETROLEUM  STUDY  OF  OIL  AND 
GAS  UNDER  SEA  ICE, 

Dickens  (D.  F.)  Engineering,  Vancouver  (British 

Columbia). 

For   primary   bibliographic   entry   see   Field   5G. 

W87-09525 


'UFIED    MODELS    TO    PREDICT    THE 
UCLP  OF  OIL  ON  ROUGH  SEAS, 
(Arthur  D.),  Inc.,  Cambridge,  MA. 
Aravamudan,  P.  K.  Raj,  and  G.  Marsh, 
roceedings:  1981  Oil  Spill  Conference  (Pre- 
»,  Behavior,  Control,  Cleanup),  March  2-5, 
Atlanta,  GA.  p  153-159,  4  fig,  14  ref. 

iptors:  'Oil  spills,  'Oil  slicks,  'Distribution 
BS,  'Wave  action,  Waves,  Dispersion,  Oil- 
interface. 


CONTAINMENT  OF  OIL  SPILLED  UNDER 
ROUGH  ICE, 

ARCTEC,  Inc.,  Columbia,  MD. 
J.  C.  Cox,  and  L.  A.  Schultz. 
IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5, 
1981,  Atlanta,  GA.  p  203-208,  5  fig,  2  tab,  1  ref. 

Descriptors:  'Oil  spills,  'Oil  recovery,  'Cleanup 
operations,  'Distribution  patterns,  Sea  ice,  Per- 
formance evaluation,  Oil,  Oily  water. 

This  paper  outlines  the  results  of  a  laboratory 
study  of  the  behavior  of  oil  spilled  beneath  ice 
having  various  roughness  characteristics  in  the 
presence  of  a  current.  It  was  found  convenient  to 
categorize  ice  conditions  and  ice  features  by  ad- 
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dressing  the  problem  in  terms  of  oil  interaction 
with  smooth  ice,  ice  having  small  roughness  fea- 
tures, and  ice  having  large  roughness  features.  The 
small  or  large  designation  is  determined  by  wheth- 
er the  height  of  roughness  elements  is  less  than,  or 
greater  than,  the  equilibrium  slick  thickness  of  the 
oil  beneath  smooth  ice.  Further,  large  roughness 
elements  can  act  individually,  or  they  can  act  in 
combination,  forming  a  cavity.  In  general  terms, 
oil  spilled  beneath  ice  cover  will  remain  stationary 
until  the  current  velocity  relative  to  the  ice  reaches 
15  to  25  cm/sec.  This  holds  true  even  for  oil 
trapped  upstream  of  large  roughness  elements.  At 
the  higher  velocities,  cavities  have  a  somewhat 
greater  oil  containment  capability  than  individual 
large  roughness  elements.  The  paper  includes  a 
procedure  for  quantitatively  determining  the  trans- 
port or  containment  of  oil  spilled  beneath  ice  in 
deep  water.  (Author's  abstract) 
W87-09526 


MEREDOSIA   OIL   TERMINAL   -   THE   ILLI- 
NOIS RIVER  FLOODS  A  TANK  FARM, 

Coast  Guard  District  (2nd),  St.  Louis,  MO. 

For   primary   bibliographic   entry   see   Field    5G. 

W87-09531 


UNIQUE  INLAND  OIL  SPILL  -  GLENROCK, 
WYOMING, 

Coast  Guard,  Hamilton  AFB,  CA.  Pacific  Strike 

Team. 

For   primary   bibliographic   entry   see   Field   5G 

W87-09532 


SPILL  IMPACTS  AND  SHORELINE  CLEANUP 
OPERATIONS  ON  ARCTIC  AND  SUBARCTIC 
COASTS, 

Woodward-Clyde    Consultants,    Victoria    (British 

Columbia). 

For   primary   bibliographic   entry   see   Field   5G. 

W87-09538 


GEOMORPHOLOGICAL  ALTERATION  OF  A 
HEAVILY  OILED  SALTMARSH  (ILE 
GRANDE,  FRANCE)  AS  A  RESULT  OF  MAS- 
SIVE CLEANUP, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 
Scotia). 

J.  H.  Vandermeulen,  B.  F.  N.  Long,  and  L.  D. 
Ozouville. 

IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5, 
1981,  Atlanta,  GA.  p  347-351,  8  fig,  5  ref. 

Descriptors:  'Oil  pollution,  'Geomorphology, 
•Environmental  effects,  'Oil  spills,  Cleanup  oper- 
ations, Alteration  of  flow,  Salt  marshes,  Oil,  He 
Grande,  France. 

During  massive  cleanup  of  a  heavily  oiled  salt- 
marsh,  much  of  the  surface  sediment  was  removed 
to  a  depth  of  about  50  cm,  exposing  in  places  the 
underlying  granite  basement.  This  has  resulted  in  a 
marked  increase  in  the  marsh  cross-sectional  area, 
in  its  tidal  prism,  and  in  the  current  velocities 
through  the  marsh.  As  a  result,  the  marsh  is  under- 
going increased  erosion  and  invasion  of  sand  from 
offshore  stocks.  Observations  of  sand  transport  1 
yr  after  the  cleanup,  as  well  as  the  formation  of 
megaripple  and  sheet-flow  characteristics  2  yr  after 
the  cleanup,  indicate  an  increase  in  current  veloci- 
ties from  a  pre-spill  average  of  0.5  m/sec  to  1  m/s, 
and  exceeding  1.7  m/s  in  the  main  channel  of  the 
marsh.  A  2-yr  study  of  geomorphological  changes 
in  the  marsh  has  shown  that  the  normal  pre-spill 
colonization  rate  of  the  marsh  (28  -  90  cm/yr)  has 
changed  to  a  net  erosion  (6.5-17  m/yr).  Increased 
current  velocities  have  resulted  in  erosion  of  the 
exposed  marsh  surfaces  and  undercutting  of  the 
secondary  and  tertiary  marsh  tidal  channels.  Resid- 
ual oil,  left  behind  from  the  cleanup,  is  being 
trapped  under  sandbars.  Pockets  of  such  oil-perme- 
ated sand  deposits  represent  potential  long-term 
storage  reservoirs  available  for  later  release.  Marsh 
recovery  to  pre-spill  state  depends  critically  on  the 
reduction  of  its  tidal  prism  and  of  the  current  flow 
through  the  marsh.  Based  on  the  depositional  rates 
for  this  marsh  and  others,  this  is  expected  to  be  a 
very  slow  process,  unless  perhaps  it  is  enhanced  by 
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replanting  saltmarsh  vegetation  in  denuded  areas. 
(See  also  W87-09507)  (Author's  abstract) 
W87-09543 

FATE  OF  THE  ZOE  COLOCOTRONI  OIL 
SPILL  AND  ITS  EFFECTS  ON  INFAUNAL 
COMMUNITIES  ASSOCIATED  WITH  MAN- 
GROVES, .  „ 
Bowdoin  Coll.,  Brunswick,  ME.  Marine  Research 
Lab. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-09544 


COMPREHENSIVE  MODEL  FOR  OIL  SPILL 
SIMULATION, 

G.  M.  Torgrimson. 

IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5, 
1981,  Atlanta,  GA.  p  423-429,  7  fig,  9  ref. 

Descriptors:  "Oil  spills,  *Simulation,  *Oil  pollu- 
tion, *Path  of  pollutants,  *Distribution  patterns, 
•Computer  models,  Environmental  effects,  Oil  On- 
Scene-Spill-Model. 

The  On-Scene-Spill  Model  (OSSM)  is  a  portable, 
interactive,  environmental  simulation  system  for 
the  rapid  modeling  of  pollutant  trajectories  in  the 
marine  environment.  Inputs  to  the  OSSM  include 
the  physical  locations  of  the  spill,  coastal  outlines, 
bathymetry,  oceanographic  and  meterological  ob- 
servations, and  other  environmental  data.  The 
output  from  this  model  consists  of  both  Calcomp 
and  printer  graphics,  summaries  of  initialized  data, 
and  checkpoint  files.  The  user  can  request  detailed 
information  about  data  and  model  parameters. 
Typical  initialization  setup  time  is  about  3  hours. 
The  model  can  be  run  in  different  modes  depend- 
ing on  the  data  bases  used,  including  a  climatologi- 
cal  mode  to  assess  long-term  transport,  a  tactical 
mode  to  assess  short-term  transport,  and  a  receptor 
mode.  It  allows  the  user  to  utilize  variable  time  and 
space  scales  to  resolve  the  physical  transport  proc- 
esses, consistent  with  available  data.  This  is  accom- 
plished by  the  use  of  multiple  embedded  submodels 
in  the  main  model.  (See  also  W87-09507)  (Author's 
abstract) 
W87-09552 


FLOW  AROUND  SPILL  CLEANUP  DEVICES, 

For  primary  bibliographic  entry  see  Field  5G. 
W87-09561 

INFLUENCE  ON  THE  GROUNDWATER  CON- 
DITIONS IN  A  MULTILAYERED  AQUIFER 
SYSTEM  BV  ALUM-SHALE  MINING, 

Loussavaara-Kirunavaara  AB,  Skovde  (Sweden). 
For  primary  bibliographic  entry  see  Field  5C. 
W87-09570 


HYDROGEOLOGIC  FACTORS  THAT  MAY 
AFFECT  MINE  DRAINAGE  IN  THE  ANTHRA- 
CITE REGION  OF  PENNSYLVANIA,  EAST- 
ERN UNITED  STATES, 

Geological  Survey,  Harrisburg,  PA. 

For  primary  bibliographic  entry  see  Field  4C. 

W87-09577 


SPECIAL  TECHNIQUES  OF  GROUND  TREAT- 
MENT IN  MINING  WORKS  (LAS  TECNICAS 
ESPECIALES  DE  TRATAMIENTO  DEL  TER- 
RENO  EN  LOS  TRABAJOS  DE  MINERIA), 

Cimentaciones    Especiales,    S.A.    Procedimientos 

RODIO-Madrid-Espana. 

For  primary  bibliographic  entry  see  Field  4B. 
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Cancer  Letters  CALEDQ,  Vol.  34,  No.  1,  p  49-54, 
January  1987.  2  tab,  9  ref. 

Descriptors:  'Bioassay,  'Water  pollution  effects, 
•Carcinogens,  'Coal  tar  paints,  'Potable  water, 
♦Water  pollution  sources,  Mice,  Particulate  matter, 
Coatings,  Water  tanks,  Mutagens,  Ames  test. 

Coal  tar  paints  are  among  the  products  used  as 
inside  coatings  for  water  pipes  and  storage  tanks  to 
retard  corrosion  in  potable  water  supply  systems. 
Four  different  formulations  of  these  paints  were 
tested  in  earlier  work  by  this  laboratory  in  the 
Ames  mutagenesis  and  the  mouse  skin  carcino- 
genesis bioassays.  The  paint  most  active  in  these 
assays  were  then  tested  in  a  particulate  form  in  the 
lung  adenoma  assay  with  A/J  mice.  The  paint  was 
applied  to  clean  glass  plates,  cured,  collected  and 
homogenized  in  2%  Emulphor.  Doses  of  this  coal 
tar  suspension  were  administered  by  gavage  at  1.0, 
10.0  and  55.0  mg  in  0.2  ml  per  mouse  3X  weekly 
for  8  weeks.  The  total  doses  of  coal  tar  paint  were 
24,  240,  and  1320  mg/mouse.  Benzo(a)pyrene 
(BaP),  administered  in  a  parallel  schedule  to  a  total 
dose  of  6  mg/mouse,  served  as  positive  control.  A 
negative  control  group  received  an  equivalent 
volume  of  2%  Emulphor.  Animals  were  killed  at  9 
months  of  age  (8  months  after  first  dose)  and  lung 
adenomas  counted.  A  dose-related  response,  in  the 
average  number  of  lung  tumors  per  mouse,  was 
observed  with  the  coal  tar  particulate.  There  were 
also  squamous  cell  tumors  of  the  forestomach  in 
42%  of  the  mice  receiving  55.0  mg  coal  tar  paint 
per  application.  (Author's  abstract) 
W87-08613 


5C.  Effects  Of  Pollution 


CARCINOGENIC  EFFECTS  IN  A/J  MICE  OF 
PARTICULATE  OF  A  COAL  TAR  PAINT  USED 
IN  POTABLE  WATER  SYSTEMS, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
M.  Robinson,  R.  D.  Laurie,  R.  J.  Bull,  and  J.  A. 
Stober. 


HYDROGEN  SULFIDE  POISONINGS  IN  HOT- 
SPRING  RESERVOIR  CLEANING:  TWO  CASE 
REPORTS,  ■ 

Veterans  General  Hospital,  Taipei  (Taiwan).  Dept. 
of  Medicine. 

J.-F.  Deng,  and  S.-C.  Chang. 

American  Journal  of  Industrial  Medicine  AJIMD8, 
Vol.  11,  No.  4,  p  447-451,  April  1987.  2  fig,  2  tab,  9 
ref. 

Descriptors:  *Water  pollution  effects,  'Mainte- 
nance, 'Hydrogen  sulfide,  'Toxicity,  'Hot  springs, 
'Reservoirs,  Case  studies,  Manholes,  Odors, 
Recreation,  Safety. 

The  potential  hazards  to  maintenance  personnel 
cleaning  hot-spring  reservoirs  are  reported  follow- 
ing two  severe  and  unusual  episodes  of  acute  hy- 
drogen sulfide  poisoning  involving  seven  workers. 
In  the  first  episode,  five  victims  lost  consciousness 
immediately  after  climbing  down  a  manhole  to  the 
bottom  of  a  reservoir  disregarding  a  strong  odor  of 
rotten  eggs.  One  of  them  died  immediately.  Of  the 
four  who  lived,  three  developed  hemorrhagic  kera- 
toconjunctivitis and  aspiration  pneumonia,  but  no 
sequelae  were  observed  2  years  later.  In  the  second 
episode,  two  workers  had  been  cleaning  the  reser- 
voir for  about  2  hours  when  one  collapsed  and  his 
companion  went  to  seek  help.  Both  died  of  acute 
respiratory  distress  syndrome  due  to  pulmonary 
edema  within  12  hours.  Since  hot-spring  bathing  is 
a  popular  recreation  in  Taiwan,  other  accidents  of 
hydrogen  sulfide  poisoning  may  have  occurred  but 
have  not  been  reported.  Such  clinical  information 
is  helpful  to  enable  regulators  to  initiate  proper 
precautions  to  safeguard  those  workers  involved. 
(Author's  abstract) 
W87-08614 

AQUATIC  TOXICOLOGY  AND  HAZARD  AS- 
SESSMENT: EIGHTH  SYMPOSIUM. 

American  Society  for  Testing  Materials,  Philadel- 
phia, PA. 

For  primary  bibliographic  entry  see  Field  6E. 
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SCIENTIFIC  CONSIDERATIONS  IN  THE  LEG- 
ISLATIVE ARENA, 

For  primary  bibliographic  entry  see  Field  6E. 
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SCIENTIFIC     CONSIDERATIONS 
INTERNATIONAL  ARENA, 


IN     THE 


Unilever    Research,    Bebington    (England;     Port 

Sunlight  Lab. 

For  primary  bibliographic  entry  see  Field  6E. 
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WHAT  INDUSTRY  IS  DOING  TO  PROTECT 
AQUATIC  LIFE, 

Dow  Chemical  Company,  Midland,  MI.  Mammali- 
an and  Environmental  Toxicology. 
For   primary   bibliographic   entry   see   Field   5G. 
W87-08628 


RESEARCH    NEEDS    FOR    RAPID    ASSESS 
MENTS  OF  CHRONIC  TOXICITY, 

Kentucky  Univ.,  Lexington.  Graduate  Center  for 
Toxicology. 

W.  J.  Birge,  and  J.  A.  Black. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth    Symposium,    Fort    Mitchell,    Kentucky, 
April  15-17,  1984.  ASTM  Special  Technical  Publi- 
cation 891,  1985.  p  51-60,  29  ref. 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
•Research  priorities,  'Monitoring,  Aquatic  life, 
Model  studies,  Fish,  Lethal  limit,  Biological  analy- 
sis, Enzymes. 

Chronicity  frequently  is  the  most  important  and 
sensitive  factor  in  determining  the  impact  of  toxi- 
cant  stress  on   aquatic  biota.   However,   chronic 
values  are  often  unavailable  or  inadequate  to  pro- 
vide   decisive   judgments    in    hazard    assessment 
Time  and  cost  constraints  involved  in  generating 
traditional  chronic  data  also  pose  equally  impor- 
tant problems  in  basic  toxicological  research.  In 
assessing  rapid   means  for  estimating   chronicity, 
attention  is  given  to  predictive  models  based  on 
structure-activity  relationships,  extrapolations  from 
acute  toxicity  data,  and  use  of  short  chronic  (mini- 
chronic)  tests.  High  priority  is  placed  on  further 
development  and  evaluation  of  mini-chronic  tests, 
which  have  been  used  successfully  to  characterize 
single  compounds  and  complex  effluents,  evaluate 
effluent  treatability,  and  determine  the  effects  ol 
point-source     discharges     on     natural     receiving 
waters.  Methods  most  commonly  used  have  in- 
volved: (1)  a  five  to  eight-day  fish  embryo-larva: 
test,   (2)   seven-day   cladoceran   tests,   and   (3)  i 
seven-day    fathead    minnow   larval    growth   test 
General  research  needs  are  summarized  as  follows 
(1)   Evaluation   of  short   toxicity   tests   presently 
available.  This  should  include  accuracy  and  repro 
ducibility  of  endpoint  determinations  and  statistica 
correlations  between  mini-chronic  data  and  result 
obtained   using   traditional   chronic   and   embryo 
larval  tests.  (2)  Design  of  multiple  species  tests,  in 
stream  flow  through  tests,  and  other  short-tern 
test  procedures  for  estimating  chronic  effects  o 
complex  effluents  and  single  compounds.  (3)  De 
termination  of  the  effects  of  laboratory  and  fieli 
conditions,   general  water  quality  characteristics 
and  selection  of  animal  species  on  results  of  mini 
chronic  tests.  (4)  Consideration  off  nonorgamsrm 
tests  or  mathematical  models  that  may  be  used  t 
estimate   chronicity.    Such   research   may  inc  ud 
enzyme   inhibition   tests,   QSAR-based   modeling 
and  extrapolations  based  on  acute  toxicity  data.  (. 
Investigations  of  the  physiological  and  biochemic. 
mechanisms  involved  in  acute  and  chronic  toxicit; 
Analyzing  the  accuracy  and  extrapolative  value  c 
acute,  mini-chronic,  and  chronic  tests  data  depenc 
in  large  measure  on  understanding  the  pharmaa 
dynamics  of  toxicants  affecting  aquatic  biota.  (Sf 
also  W87-08624)  (Author's  abstract) 
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RESEARCH  NEEDS  IN  VALIDATING  AN 
DETERMINING  THE  PREDICTABILITY  C 
LABORATORY  DATA  TO  THE  FIELD, 

Colorado   State   Univ.,   Fort   Collins.   Water  K 

sources  Lab. 

T.  P.  Boyle. 

IN:  Aquatic  Toxicology  and  Hazard  Assessmei 

Eighth    Symposium,    Fort    Mitchell,    Kentuck 

April  15-17,  1984.  ASTM  Special  Technical  Pub 

cation  891,  1985.  p  61-66,  2  tab,  22  ref. 

Descriptors:  'Water  pollution  effects,  'Resear 
priorities,  'Data  interpretation,  'Laboraton 
•Fate  of  pollutants,  Ecological  effects,  Sensitiv 
analysis,  Model  studies. 
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rec  areas  of  research  needs  are  identified  in 
nslating  laboratory  data  to  the  field.  They  are: 
an  assessment  of  the  efficiency  of  existing  envi- 
imental  fate  mathematical  and  physical  models 
simulate  field  conditions;  (2)  an  evaluation  of  the 
ity  of  single  species  laboratory  toxicity  tests  to 
urately  assess  environmental  effects  of  contami- 
its;  and  (3)  an  assessment  of  the  relative  sensi- 
ties  of  ecological  functional  process  to  stress. 
as  on  how  to  address  these  research  needs  are 
sented.   (See   also   W87-08624)   (Author's   ab- 

LCt) 
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JLTISPECIES   TESTS:   RESEARCH   NEEDS 
ASSESS  THE  EFFECTS  OF  CHEMICALS 
[  AQUATIC  LIFE, 

:higan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 

js  and  Wildlife. 

r  primary  bibliographic  entry  see  Field  5A. 
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SEARCH  NEEDS  IN  DEVELOPING  STRUC- 
RE  ACTIVITY  RELATIONSHIPS, 

rironmental  Protection  Agency,  Washington, 
'..  Office  of  Pesticides  and  Toxic  Substances. 
L.  Lipnick. 

Aquatic  Toxicology  and  Hazard  Assessment: 
;hth  Symposium,  Fort  Mitchell,  Kentucky, 
ril  15-17,  1984.  ASTM  Special  Technical  Publi- 
ion891,  1985.  p  78-82,  17  ref. 

scriptors:  'Research  priorities,  *QSAR,  'Water 
lution  effects,  Quantitative  Structure  Activity 
ationships,  'Aquatic  environment,  'Toxicity, 
concentration.  Chemical  analysis,  Biological 
lysis. 

short  historic  overview  of  the  development  of 
ntitative  structure  activity  relationships 
iARs)  is  presented.  Applications  of  QSARs  to 
bjems  in  environmental  toxicology  and  hazard 
ssment  are  reviewed.  A  number  of  research 
ds  related  to  QSARs  are  identified  including: 
research  to  quantify  the  effects  of  metabolism 
a  bioconcentration  QSAR  model;  (2)  research 
determine  the  upper  boundaries  of  linearity  for 
bioconcentration  QSAR  for  hydrophobic 
micals;  (3)  research  to  refine  the  understanding 
he  predictive  limitations  of  the  QSAR  for  acute 
icity  of  simple  nonelectrolytes  to  aquatic  orga- 
ns; (4)  research  to  identify  additional  classes  of 
lelectrolytes  that  exhibit  increased  toxicity 
sed  by  more  specific  mechanisms  of  binding  to 
logical  receptors;  and  (5)  research  involving 
estigations  of  fundamental  mechanisms  of  toxic- 
(See  also  W87-08624)  (Author's  abstract) 
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^LOGICAL  EFFECTS  OF  CONTINUOUS 
D  INTERMITTENT  DOSING  OF  OUTDOOR 
PERIMENTAL  STREAMS  WITH  CHLORO- 
RIFOS, 

rironmental  Research  Lab.-Duluth,  MN. 
iaton,  J.  Arthur,  R.  Hermanutz,  R.  Kiefer,  and 
Mueller. 

Aquatic  Toxicology  and  Hazard  Assessment: 
;hth  Symposium,  Fort  Mitchell,  Kentucky, 
nl  15-17,  1984.  ASTM  Special  Technical  Publi- 
ion  891,  1985.  p  85-118,  4  fig,   12  tab,  46  ref. 

scriptors:  'Pesticides,  'Water  pollution  effects, 
Morpyrifos,  'Limnology,  'Bioassay,  Insecti- 
es.  Organic  compounds,  Biological  analysis,  In- 
tebrates,  Minnows,  Bluegills,  Tissue  analysis, 
h  physiology. 

'O  outdoor  experimental  streams  fed  by  water 
nped  from  the  Mississippi  River  were  dosed 
h  the  organophosphorus  pesticide  chlorpyrifos 
i  active  ingredient  of  Dursban  and  Lorsban  4E 
wticides)  for  100  days,  and  the  responses  of 
ividual  species  and  communities  compared  to 
se  of  a  control  stream.  Chlorpyrifos  was  con- 
wusly  metered  into  one  stream  whereas  the 
er  received  8  biweekly  additions,  each  las:ing 
h,  at  14  times  the  concentration  in  the  continu- 
ity dosed  stream.  Therefore,  nearly  equal 
ounts  of  pesticide  were  introduced  into  each 
»m  during  the  experiment.  The  biological  study 


area  of  each  stream  was  approximately  245  m  long, 
contained  a  naturally  colonizing  plant  and  inverte- 
brate assemblage,  and  was  stocked  with  fathead 
minnows  and  bluegills.  Measured  system  charac- 
teristics included  macroinvertebrate  drift  and  riffle 
composition;  fish  survival,  growth,  reproduction, 
food  habits,  tissue  residues,  and  AChE  inhibition; 
and  system  functional  process  indicators  (P/R 
ratios,  biodegradation,  nitrate  and  DOC  concentra- 
tions, and  bacterial  growth  and  heterotrophic  ac- 
tivity). The  macroinvertebrate  communities  react- 
ed similarly  in  the  continuously  and  pulse-dosed 
streams.  Crippling  of  fathead  minnows  and  reversi- 
ble acute  toxicity  symptoms  (lethargy,  tetany  when 
startled)  in  bluegills  were  observed  only  in  the 
pulse-dosed  stream.  Fish  survived,  reproduced, 
and  grew  equally  well  in  all  streams.  There  seemed 
to  be  good  agreement  between  laboratory  and  field 
effect  concentrations  for  fish  and  invertebrates. 
Functional  process  indices,  with  the  possible  ex- 
ception of  biodegradation,  appeared  unaffected 
and  considerably  less  sensitive  than  other  charac- 
teristics measured.  The  results  of  the  project  are 
discussed  in  relation  in  relation  to  lab  to  field 
extrapolation  and  the  need  for  further  testing.  (See 
also  W87-08624)  (Author's  abstract) 
W87-08634 


ACCLIMATION  AS  A  FACTOR  INFLUENCING 
METAL  CRITERIA, 

Environmental  Protection  Agency,  Corvallis,  OR. 
G.  A.  Chapman. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  ASTM  Special  Technical  Publi- 
cation 891,   1985.  p  119-136,  3  fig,  2  tab,  30  ref. 

Descriptors:  'Acclimatization,  'Heavy  metals, 
'Water  pollution  effects,  'Lethal  limit,  Tolerance, 
Zinc,  Copper,  Cadmium,  Chromium,  Fish  physiol- 
ogy, Environmental  effects,  Speciation,  Complexa- 
tion. 

Laboratory  research,  primarily  with  salmonid  fish, 
has  demonstrated  that  metal  acclimation  can  in- 
crease metal  tolerance.  Although  slight  decreases 
in  tolerance  have  been  reported  following  acclima- 
tion, reports  of  approximate  doublings  in  tolerance 
predominate.  The  magnitude  of  increased  toler- 
ance may  be  metal-specific,  and  available  data  sug- 
gest the  magnitude  of  acquired  tolerance  follows 
the  series:  zinc  >  copper  >  cadmium  >  chromi- 
um. Tolerance  appears  to  change  within  a  week  of 
major  changes  in  acclimation  concentration.  The 
significance  of  acclimation-induced  tolerance  may 
be  important  to  the  survival  of  organisms  in  metal- 
contaminated  environments,  but  the  magnitude  of 
the  tolerance  change  is  probably  within  the  range 
of  many  other  factors  influencing  the  accuracy  of 
criteria.  For  example,  the  use  of  mean  concentra- 
tions to  express  cycling  exposure  may  underesti- 
mate chronic  toxicity  by  a  factor  of  two.  Metal 
speciation/complexation  is  probably  much  more 
important  to  criteria  accuracy  than  acclimation. 
Another  important  aspect  of  criteria  evaluation  is 
the  relative  resolution  of  laboratory  tests  and  field 
monitoring.  The  problem  of  detecting  biological 
effects  following  criteria  violations  is  discussed. 
(See  also  W87-08624)  (Author's  abstract) 
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NEW  APPROACH  FOR  REGULATING  IRON 
IN  WATER  QUALITY  STANDARDS, 

American  Electric  Power  Service  Corp.,  Colum- 
bus, OH.  Environmental  Engineering  Div. 
For   primary   bibliographic   entry   see   Field   5G. 
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COMPARISON  OF  QSAR  PREDICTIONS 
WITH  FISH  TOXICITY  SCREENING  DATA 
FOR  110  PHENOLS, 

Environmental    Protection   Agency,    Washington, 
DC.  Office  of  Pesticides  and  Toxic  Substances. 
R.  L.  Lipnick,  C.  K.  Bickings,  D.  E.  Johnson,  and 
D.  A.  Eastmond. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  ASTM  Special  Technical  Publi- 
cation 891,  1985.  p  153-176,  4  fig,  2  tab,  19  ref. 
NIH  Interagency  agreement  AD75F1397-0. 


Effects  Of  Pollution — Group  5C 

Descriptors:  'QSAR,  'Prediction, 'Toxicity,  'Fish, 
'Phenols,  'Quantitative  structure  activity  relation- 
ships, 'Water  pollution  effects,  Data  interpretation, 
Environmental  effects,  Aquatic  environment, 
Lethal  limits,  Chemical  analysis. 

A  comparison  was  made  between  the  predicted  96- 
hr  guppy  LC  sub  50s  of  1 10  phenols  based  upon 
QSAR  equations,  and  the  data  from  936  toxicity 
screening  tests  for  these  chemicals.  Test  data  on  up 
to  eight  species  of  freshwater  fishes  were  available 
per  compound.  Overall,  the  experimental  toxicity 
data  on  these  chemicals  were  consistent  with  the 
QSAR  predictions.  The  110  phenols  occupy  a  con- 
siderably larger  range  of  spanned  substituent  space 
than  the  QSAR  training  set.  One  compound,  4- 
aminophenol,  exhibited  lethality  at  test  concentra- 
tions of  35  times  below  that  predicted.  The  in- 
creased fish  toxicity  of  this  compound  is  explained 
in  terms  of  a  proelectrophile  molecular  mechanism, 
in  which  the  parent  compound  is  metabolically 
oxidized  to  a  para  quinoid  structure.  The  resulting 
electrophilic  metabolite  is  susceptible  to  attack  by 
nucleophilic  moieties  present  in  biological  macro- 
molecules  leading  to  covalent  bond  formation  and 
inhibition  of  biochemical  processes.  (See  also  W87- 
08624)  (Author's  abstract) 
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FIELD  CONFIRMATION  OF  A  LABORATO- 
RY-DERIVED HAZARD  ASSESSMENT  OF 
THE  ACUTE  TOXICITY  OF  FENTHION  TO 
PINK  SHRIMP,  PENAEUS  DUORARUM, 

Environmental  Research  Lab.,  Gulf  Breeze,  FL. 
P.  W.  Borthwick,  J.  R.  Clark,  R.  M.  Montgomery, 
J.  M.  Patrick,  and  E.  M.  Lores. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  ASTM  Special  Technical  Publi- 
cation 891,   1985.  p  177-189,   1  fig,  3  tab,   18  ref. 

Descriptors:  'Marshes,  'Limnology,  'Field  tests, 
'Hazard  assessment,  'Toxicity,  'Water  pollution 
effects,  'Shrimp,  'Fenthion,  Chemical  analysis, 
Lethal  limits,  Aquatic  environment. 

Field  studies  were  conducted  to  determine  if  labo- 
ratory protocols  accurately  predict  shrimp  mortali- 
ty under  field  conditions.  To  evaluate  the  applica- 
bility of  laboratory  data,  fenthion,  a  mosquitocide, 
was  applied  to  coastal  black  rush  (Juncus  roemer- 
ianus)  marshes  in  several  truck-mounted  ultra-low 
volume  (ULV)  adulticide  operations  and  by  direct 
application  at  the  larvicide  rate.  Caged  pink  shrimp 
(Penaeus  duorarum)  were  deployed  in  floating 
compartmented  cages  and  observed  frequently 
over  a  24-hr  period  for  mortality.  Water  samples 
collected  for  gas  chromatographic  quantitation 
characterized  the  exposure  concentration  regime 
and  fate  of  fenthion  at  the  field  sites.  Field  data 
were  compared  to  laboratory  acute  toxicity  data 
from  ASTM  standard  practice  flow-through  tests. 
The  acute  flow-through  96-hr  LC  sub  50  of  0.11 
micrograms/L  was  used  as  a  conservative  estimate 
of  the  expected  toxicity  in  field  exposures.  An 
exposure  profile  based  on  measured  field  concen- 
trations was  used  for  laboratory  pulse-exposure 
tests;  fenthion  was  measured  for  2  hr  to  specified 
maximum  concentrations,  then  flushed  with  sea- 
water  to  cause  a  6-  to  8-hr  exposure,  yielding  a  no- 
observed-effect  concentration  (NOEC)  of  0.84  mi- 
crograms/L. In  field  tests,  four  ULV  operations 
produced  initial  water  concentrations  <  NOEC 
and  no  fenthion-induced  shrimp  mortality.  Howev- 
er, the  direct  application's  initial  water  concentra- 
tions ranged  from  15  to  20  micrograms/L 
(>NOEC)  and  caused  extensive  mortality  (90  to 
100%)  in  the  caged  shrimp.  Thus,  field  observa- 
tions confirmed  the  hypothesis  that  if  fenthion 
time-exposure  concentrations  were  lower  than  the 
laboratory  NOEC,  then  no  mortality  would  occur 
in  caged  shrimp.  Moreover,  if  initial  concentrations 
in  the  field  exceeded  the  laboratory  NOEC,  mor- 
tality would  occur.  These  laboratory  tests  and  field 
applications  indicate  that  laboratory  toxicity  tests 
can  predict  the  range  of  lethal  and  nonlethal  acute 
field  exposures  to  fenthion  for  pink  shrimp  when 
exposure  regimes  are  similar.  (See  also  W87-08624) 
(Author's  abstract) 
W87-08638 
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Group  5C— Effects  Of  Pollution 

TIME/TOXICITY  RELATIONSHIPS  IN 
SHORT-TERM  STATIC,  DYNAMIC,  AND 
PLUG-FLOW  BIOASSAYS, 

SRI  International,  Menlo  Park,  CA.  Aquatic  Toxi- 
cology Program. 

H.  C.  Bailey,  D.  H.  W.  Liu,  and  H.  A.  Javitz. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  ASTM  Special  Technical  Publi- 
cation 891,  1985.  p  193-212,  4  fig,  11  tab,  10  ref. 
EPA  Contract  68-01-4108. 

Descriptors:  'Toxicity,  *Bioassay,  *Water  pollu- 
tion effects,  *Fish,  Bluegills,  Acrylonitrile,  Ammo- 
nia, Chlorobenzene,  Chromic  acid,  Copper  sulfate, 
Ethoxyethylacetate,  Methylmethacrylate,  Sodium 
hydroxide,  Sulfuric  acid,  Xylene,  Lethal  limit,  Sta- 
tistical studies. 

In  order  to  determine  the  efficacy  of  using  data 
from  96-hr  acute  bioassays  for  predicting  toxicity 
associated  with  shorter  exposure  periods,  a  series 
of  static,  dynamic,  and  plug-flow  bioassays  were 
performed  using  bluegill  as  test  organisms.  Test 
chemicals  included  acrylonitrile,  ammonia,  chloro- 
benzene, chromic  acid,  copper  sulfate,  2-ethox- 
yethylacetate,  methylmethacrylate,  sodium  hy- 
droxide, sulfuric  acid,  and  xylene.  Exposure  dura- 
tions ranged  from  1  to  96  hr.  Regression  tech- 
niques were  used  to  develop  time-toxicity  curves 
to  determine  how  well  short-term  toxicity  could  be 
predicted  by  24  to  96  hr  data.  The  results  from 
these  experiments  indicate  that  data  from  24  to  96- 
hr  exposure  periods  have  limited  use  in  predicting 
toxicity  associated  with  shorter  exposure  periods, 
depending  on  the  desired  level  of  precision  of  the 
estimate.  In  extreme  cases,  the  estimated  LC  sub 
50s  ranged  from  twenty-fold  below  to  three-fold 
above  the  observed  LC  sub  50  values.  In  most 
cases,  however,  agreement  between  the  estimated 
and  actual  LC  sub  50  values  was  much  closer. 
While  the  usefulness  of  such  mathematical  predic- 
tors remains  to  be  established,  they  could  have 
merit  in  assessing  the  potential  toxicity  associated 
with  single-event  exposures  such  as  chemical  spills 
or  runoff  events.  (See  also  W87-08624)  (Author's 
abstract) 
W87-08639 


ACUTE  TOXICITY  OF  CHLORINE  ON 
FRESHWATER  ORGANISMS:  TIME-CONCEN- 
TRATION RELATIONSHIPS  OF  CONSTANT 
AND  INTERMITTENT  EXPOSURES, 

MITRE  Corp.,  McLean,  VA. 
M.  P.  Wang,  and  S.  A.  Hanson. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  ASTM  Special  Technical  Publi- 
cation 891,  1985.  p  213-232,  9  fig,  4  tab,  24  ref. 
EPA  Contract  68-01-6403. 

Descriptors:  *Toxicity,  'Chlorine,  *Water  pollu- 
tion effects,  'Aquatic  life,  'Model  studies,  Aquatic 
environment,  Wastewater  facilities,  Mathematical 
analysis. 

The  effect  of  chlorine  exposures  on  the  survival  of 
freshwater  aquatic  life  is  of  major  concern  within 
many  of  the  waterbodies  in  the  United  States. 
Continuous  chlorine  exposures  are  a  typical  result 
of  effluent  releases  from  wastewater  treatment 
plants.  Intermittent  chlorine  exposures  are  repre- 
sentative of  the  'blow  down'  antifouling  procedure 
used  for  cooling  towers  in  power  plants.  Presented 
is  the  derivation  and  resulting  mathematical  ex- 
pressions for  the  time-concentration  relationship  of 
chlorine  exposure  and  survival  of  freshwater 
aquatic  organisms.  Two  topics  are  discussed:  the 
time-concentration  toxicity  relationship  for  con- 
stant chlorine  exposures  and  the  prediction  from 
the  constant  exposure  mathematical  expressions  of 
toxicity  caused  by  intermittent  exposures.  An  ex- 
tensive literature  review  provided  the  database 
from  which  mathematical  time-concentration  rela- 
tionships were  derived  for  constant  chlorine  expo- 
sures. Relationships  were  analyzed  for  individual 
species.  The  resistance  of  all  the  different  species 
increased  significantly  from  a  96-hr  exposure 
period  to  an  8-hr  exposure  period.  The  intermittent 
chlorine  exposure  tests  differ  not  only  in  the  fre- 
quency and  duration  of  the  chlorine  dose  but  also 
in  the  geometric  form  of  the  dose  application.  A 


kinetic  model,  which  accounted  for  these  variabili- 
ties, was  used  to  predict  intermittent  exposure  mor- 
tality. The  parameters  of  the  model  were  obtained 
from  the  analysis  of  constant  exposure  results  In 
addition  to  predicting  mortality  resulting  from 
variable  exposure  patterns,  the  kinetic  model  may 
be  used  to  design  appropriate  test  durations  for 
intermittent  chlorination  experiments.  (See  W87- 
08624)  (Author's  abstract) 
W87-08640 


SENSITIVITY  OF  CHRONIC  ENDPOINTS 
USED  IN  DAPHNIA  MAGNA  STRAUS  LIFE- 
CYCLE  TESTS, 

Dow  Chemical  Company,  Midland,  MI.  Mammali- 
an and  Environmental  Toxicology. 

F.  M.  Gersch,  D.  L.  Hopkins,  S.  L.  Applegath,  C. 

G.  Mendoza,  and  D.  P.  Milazzo. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  ASTM  Special  Technical  Publi- 
cation 891,  1985.  p  245-252,  5  tab,  24  ref. 

Descriptors:  'Reproduction,  'Survival,  'Daphnia, 
'Sensitivity  analysis,  'Water  pollution  effects, 
•Toxicity,  Lethal  limits,  Chemical  analysis,  Boric 
acid,  Ammonia,  Triclopyr  triethylamine  salt,  Zoo- 
plankton. 

The  sensitivity  of  three  endpoints  used  to  evaluate 
the  chronic  toxicity  of  boric  acid,  un-ionized  am- 
monia, and  triclopyr  triethylamine  salt  (TEA  salt) 
to  Daphnia  magna  was  examined.  The  endpoints 
examined  during  these  studies  were  reproduction, 
growth,  and  survival.  A  21 -day  static  renewal  tox- 
icity test  was  conducted  with  Daphnia  magna  for 
all  three  test  materials.  The  maximum  acceptable 
toxicant  concentrations  (MATCs)  derived  from 
these  studies  were  boric  acid  6.4  <  MATC  <  13.6 
mg  B/L,  unionized  ammonia  0.42  <  MATC  < 
0.87  mg  NH3-N/L,  and  triclopyr  TEA  salt  80.7  < 
MATC  ,  149.0  mg/L.  Reproduction  was  consist- 
ently the  most  sensitive  endpoint  in  all  three  stud- 
ies. An  examination  of  the  literature  indicates  that 
the  utility  and  relative  sensitivity  of  reproduction 
and  survival  as  chronic  endpoints  have  been  ques- 
tionable because  of  erratic  adult  survival  and  large 
amounts  of  reproductive  variation.  The  data  from 
this  study  show  that  use  of  well  nourished  and 
healthy  test  organisms  reduces  variability  in  both 
reproduction  and  survival  and  enhances  the  reli- 
ability of  the  daphnid  chronic  test.  (See  also  W87- 
08624)  (Author's  abstract) 
W87-08642 


AQUATIC  HAZARD  ASSESSMENT:  PI- 
CLORAM, 

Dow  Chemical  Co.,  Midland,  MI.  Dept.  of  Health 
and  Environmental  Sciences. 
M.  A.  Mayes,  and  G.  R.  Oliver. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  ASTM  Special  Technical  Publi- 
cation 891,  1985.  p  253-269,  1  fig,  3  tab,  46  ref. 

Descriptors:  'Aquatic  environment,  'Hazard  as- 
sessment, 'Picloram,  'Water  pollution  effects, 
•Path  of  pollutants,  Tordon,  Grazon,  Amdon,  Her- 
bicides, Chemical  analysis,  Fate  of  pollutants,  Fish, 
Lethal  limits,  Potassium,  Minnows,  Trout,  Daph- 
nia, Aquatic  life. 

Picloram  (4-amino-3,5,6-trichloropicolinic  acid)  ex- 
hibits herbicidal  activities  on  broadleaf  weeds  and 
woody  plants  and  is  registered  under  the  trade- 
marks of  TORDON,  GRAZON,  and  AMDON 
herbicides.  It  is  an  organic  acid  (pKa  =  3.2);  thus 
at  environmental  pH  ranges  it  is  usually  found  in 
the  ionized  anionic  form.  Other  physicochemical 
characteristics  of  picloram  are  water  solubility  430 
mg/L  and  vapor  pressure  6.16  times  10  to  the 
minus  7th  power  mm  mercury  at  35  C.  The  rate  of 
dissipation  of  picloram  in  soil  is  dependent  on  the 
application  rate,  soil  type,  and  climate.  Picloram  is 
classified  as  having  moderate  mobility  in  soil;  how- 
ever, the  runoff  potential  of  picloram  is  normally 
limited  to  less  than  5%  of  the  applied  chemical 
removed  from  the  site  in  runoff  waters.  Picloram  is 
relatively  nontoxic  to  freshwater  fishes,  with  acute 
LC  sub  50  values  for  technical  acid  ranging  from 
4.3  mg/L  for  lake  trout  to  55.3  mg/L  for  fathead 


minnows.  Freshwater  invertebrates  show  similar 
susceptibility  to  technical  picloram  with  acute  LC 
sub  50  values  ranging  from  27  mg/L  for  Gam- 
marus  lacustris  Sars  to  68.3  mg/L  for  Daphnia 
magna  Straus.  The  most  sensitive  marine  inverte- 
brates tested  is  the  eastern  oyster  with  If!  <  EC 
sub  50  mg/L  when  exposed  to  a  potassium  saJt 
formulation  of  picloram.  Because  of  its  relatively 
low  toxicity  to  aquatic  organisms  and  low  potential 
for  substantial  quantities  to  enter  the  aquatic  envi- 
ronment, picloram  is  not  expected  to  present  a 
hazard  to  the  aquatic  environment.  (See  also  W87- 
08624)  (Author's  abstract) 
W87-08643 


EFFECTS  OF  TRIETHYLENE  GLYCOL  ON 
MYSIDOPSIS  BAHIA  (CRUSTACEA:  MYSIDA- 
CEA)  AND  MENIDIA  PENINSULAE  (PISCES: 
ATHERINIDAE), 

University  of  West  Florida,  Pensacola.  Dept.  ol 
Biology. 

R.  M.  Montgomery,  J.  Forester,  and  C.  N. 
D'Asaro. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment 
Eighth  Symposium,  Fort  Mitchell,  Kentucky. 
April  15-17,  1984.  ASTM  Special  Technical  Publi- 
cation 891,  1985.  p  270-276,  3  tab,  11  ref. 

Descriptors:  'Triethylene  glycol,  'Mysidopsis 
'Menidia,  'Crustaceans,  'Water  pollution  effects 
Toxicity,  Lethal  limits,  Mysids,  Silversides,  Aquat 
ic  environment,  Fish. 

Chronic  effects  of  triethylene  glycol  (TEG),  i 
chemical  frequently  used  as  a  carrier-solvent  it 
toxicity  tests,  were  investigated  in  a  23-day  life 
cycle  toxicity  test  with  a  mysid  (Mysidopsis  bahia 
and  in  a  28-day  early  life-stage  toxicity  test  witt 
the  tidewater  silverside  (Menidia  peninsulae).  Tes 
organisms  were  exposed  to  the  same  range  o 
concentrations:  seawater  control,  3.2,  10,  32,  100 
320,  and  1000  mg/L.  Effects,  if  any,  were  meas 
ured  by  survival  and  reproduction  for  the  mysid 
and  survival  and  growth  for  the  silversides.  It  i 
concluded  that  no  direct  adverse  effect  can  t> 
expected  as  a  result  of  using  TEG  at  concentra 
tions  as  high  as  100,000  times  (mysids)  and  36< 
times  (tidewater  silversides)  those  recommended  ii 
ASTM  drafts  of  standard  practices  ( <  or  =  0.0 
microL/L  in  Mysidopsis  bahia  life-cycle  tests  an< 
<  or  =  0.01  microL/L  in  tests  with  early  life 
stages  of  Menidia  peninsulae)  and  that  either 
seawater  or  a  TEG  control  may  not  be  necessary 
(See  also  W87-08624)  (Author's  abstract) 
W87-08644 


INTERLABORATORY  COMPARISON  OF  TH1 
ASTM  BIOCONCENTRATION  TEST  METHOl 
USING  THE  EASTERN  OYSTER, 

Environmental  Protection  Agency,  Narraganset 

RI. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-08645 


HARMONIZATION  OF  BIOLOGICAL  TES1 
ING  METHODOLOGY:  A  PERFORMANCE 
BASED  APPROACH, 

Environmental    Monitoring    Systems    Lab.,    Li 

Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-08646 


TOXICITY  OF  AQUEOUS  EXTRACTS  OF  NA' 
URAL  AND  SYNTHETIC  OILS  TO  THRE 
SPECIES  OF  LEMNA, 

Murray  State  Univ..  KY.  Dept.  of  Biological  Sc 

J.  M.  King,  and  K.  S.  Coley. 
IN:  Aquatic  Toxicology  and  Hazard  Assessmer 
Eighth  Symposium,  Fort  Mitchell,  Kentuck 
April  15-17,  1984.  ASTM  Special  Technical  Pub 
cation  891,  1985.  p  302-309,  2  fig,  38  ref.  EP 
Contract  R809946. 

Descriptors:  'Toxicity,  'Water  pollution  effec 
•Oils,  'Duckweed,  Bioassay,  Algae,  Aquat 
plants. 

This  study  was  designed  to  determine  the  acu 
toxicity  of  natural  and  synthetic  oils  to  three  sr 
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of  Lemna.  The  major  objectives  were  to  deter- 
e  if  members  of  this  genus  can  be  efficiently 
I  as  bioassay  organisms  and  if  their  growth 
onses  to  these  oils  were  similar  to  those  report- 
br  algae.  The  experimental  approach  involved 
wure  of  L.  gibba,  L.  minor,  and  L.  perpusilla 
er  standard  laboratory  conditions  to  two  crude 
a  fuel  oil,  and  two  coal-liquefaction  products, 
wth  was  monitored  as  changes  in  frond  num- 
.  The  results  indicate  that  the  coal-liquefaction 
lucts  had  a  greater  acute  toxicity  than  the 
iral  oils  to  the  three  species,  which  were  similar 
■esults  obtained  with  algae.  Also,  the  three 
ies  proved  to  be  efficient  and  effective  bioas- 
organisms.  (See  also  W87-08624)  (Author's  ab- 
:t) 
f-08647 


rfPARISON  OF  TECHNIQUES  FOR  EVAL- 
1NG  THE  EFFECT  OF  CADMIUM  ON 
UDOMAS  FLUORESCENS, 

snto  Univ.  (Ontario).  Dept.  of  Microbiology. 
.  Seyfried,  and  C.  B.  L.  Horgan. 
Aquatic  Toxicology  and  Hazard  Assessment: 
ith  Symposium,  Fort  Mitchell,  Kentucky, 
il  15-17,  1984.  ASTM  Special  Technical  Publi- 
>o  891,  1985.  p  310-320,  1  fig,  39  ref. 

:riptors:  'Water  pollution  effects,  'Compari- 
studies,  'Cadmium,  'Pseudomonas,  Bacteria, 
icity,  Adenosine  triphosphate,  Bioassay,  Mi- 
copic  analysis,  Formazan. 

*  techniques  were  compared  in  a  study  of  the 
:t  of  cadmium  on  an  aquatic  strain  of  Pseudo- 
as  fluorescens.  The  methods  used  were:  (1) 
:t  microscopic   counts   using   epifluorescence 

formazan  detection,  (2)  determination  of 
ny-forming  units,  and  (3)  determination  of  in- 
:llular  adenosine  triphosphate  (ATP)  using  a 
ly  luciferase  bioluminescent  assay.  Results  of 
plate  count  and  ATP  determinations  demon- 
ed  that  P.  fluorescens  was  stressed  after  expo- 

to  10-,  25-,  50-,  and  100-ppm  cadmium.  The 
nisms  recovered  following  treatment;  howev- 
nly  the  ATP  bioassay  data  indicated  that  there 
it  be  bacterial  recovery  at  12-hr  after  the  addi- 
of  100-ppm  cadmium.  The  acridine  orange  2- 
dophpenyl)-3-(p-nitrophenyl)-5-phenyl  tetra- 
im  chlorine  (INT)  formazan  reduction  tech- 
e  did  not  produce  results  that  could  be  readily 
preted.  The  bacteria  tended  to  clump  togeth- 
ud  cells  that  had  been  exposed  to  100-ppm 
lium  generally  did  not  fluoresce.  In  addition, 
is  not  possible  to  detect  formazan  deposits  in 
3f  the  cadmium-treated  cells.  Compared  to  the 
:  count  procedure  and  the  acridine  orange 
-formazan  reduction  technique,  the  intracellu- 
ATP  assay  appeared  to  be  more  accurate 
tod  of  determining  the  viability  of  P.  fluores- 
cells  following  cadmium  treatment.  (See  also 
-08624)  (Author's  abstract) 
-08648 


VSl'RING  FISH  LENGTHS  FROM  IN- 
NT  PHOTOGRAPHS  USING  A  DIGITIZ- 
TABLET  AND  MINICOMPUTER, 

Research  Labs.,  Greenfield,  IN. 
primary  bibliographic  entry  see  Field  7B. 
-08649 


ANTAGES  OF  USING  REGRESSION 
iLYSIS  TO  CALCULATE  RESULTS  OF 
IONIC  TOXICITY  TESTS, 

ironmental  Research  Lab.-Duluth,  MN. 

Stephan,  and  J.  W.  Rogers. 
Aquatic  Toxicology  and  Hazard  Assessment: 
th    Symposium,    Fort    Mitchell,    Kentucky, 
1  15-17,  1984.  ASTM  Special  Technical  Publi- 
co 891,  1985.  p  328-338,  30  ref. 

:riptors:  'Data  interpretation,  'Water  pollu- 
effects,  'Toxicity,  'Regression  analysis,  Statis- 
studies.  Biological  magnification,  Chronicity. 

ough  results  of  most  chronic  toxicity  tests 
been  calculated  using  hypothesis  testing  to 
a  statistically  significant  differences  from  the 
rol,  calculation  of  results  using  regression  anal- 
offers  several  major  advantages.  By  deriving 


an  equation  for  the  concentration-effect  relation- 
ship, regression  analysis  allows  estimation  of  the 
concentration  corresponding  to  a  specified  amount 
of  an  adverse  effect  or  estimation  of  the  amount  of 
effect  corresponding  to  a  specified  concentration. 
In  addition,  whereas  the  number  of  replicates, 
agreement  between  replicates,  and  selection  of 
alpha  (the  acceptable  level  of  Type  1  error)  have 
no  impact  on  the  estimate  of  the  endpoint  concen- 
tration calculated  using  regression  analysis,  they 
have  a  great  impact  on  decisions  concerning 
whether  tested  concentrations  caused  statistically 
significant  differences.  Further,  use  of  regression 
analysis  emphasizes  the  necessity  of  considering 
the  biological  importance  of  the  adverse  effects 
observed  in  toxicity  tests.  By  using  hypothesis 
testing,  aquatic  toxicologists  have  been  able  to 
avoid  this  difficult,  important  question  by  present- 
ing results  in  terms  of  a  variable  'statistically  signif- 
icant difference'.  (See  also  W87-08624)  (Author's 
abstract) 
W87-08650 


EFFECTS  OF  AN  ACIDIC  RIVER,  CAUSED  BY 
ACIDIC  RAIN,  ON  WEIGHT  GAIN,  STEROI- 
DOGENESIS, AND  REPRODUCTION  IN  THE 
ATLANTIC  SALMON  (SALMO  SALAR), 

Halifax  Fisheries  Research  Lab.  (Nova  Scotia). 
Fisheries  and  Environmental  Sciences  Div. 
H.  C.  Freeman,  and  G.  B.  Sangalang. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  ASTM  Special  Technical  Publi- 
cation 891,   1985.  p  339-349,  6  fig,  2  tab,  28  ref. 

Descriptors:  'Water  pollution  effects,  'Acid  rain, 
'Salmon,  'Nova  Scotia,  'Rivers,  'Limnology, 
'Westfield  River,  Growth,  Fish  physiology,  Tox- 
icity, Hydrogen  ion  concentration,  Mortality,  Sub- 
lethal effects. 

In  1981,  wild  male  Atlantic  salmon  (Salmo  salar) 
captured  in  the  low  pH  (pH  4.7)  Westfield  River, 
Nova  Scotia,  Canada,  had  lower  plasma  androgen 
levels  at  sexual  maturity  compared  to  levels  in  wild 
male  salmon  sampled  in  the  nearby  less  acidic  (pH 
5.6)  Medway  River.  In  1982,  Atlantic  salmon  held 
in  cages  and  fed  daily  in  the  Westfield  River  (pH 
range  5.1  to  5.3)  during  the  last  three  months  of 
their  sexual  maturation  cycle  gained  less  weight, 
produced  smaller  eggs,  and  had  abnormal  steroid 
hormone  metabolism  compared  to  similar  fish  held 
in  the  less  acidic  Medway  River  (pH  range  5.4  to 
6.1).  The  mortality  of  eggs  taken  and  fertilized 
from  salmon  held  in  the  Westfield  River  exceeded 
90%  while  the  mortality  of  eggs  from  the  Medway 
River  salmon  was  59%.  (See  also  W87-08624)  (Au- 
thor's abstract) 
W87-08651 


USEFULNESS  OF  THE  LIPID  INDEX  FOR 
BIOACCUMULATION  STUDIES  WITH  DAPH- 
NIA  MAGNA, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
D.  D.  Dauble,  D.  C.  Klopfer,  D.  W.  Carlile,  and 
R.  W.  Hanf. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  ASTM  Special  Technical  Publi- 
cation 891,  1985.  p  350-358,  2  fig,  2  tab,  19  ref. 
DOE  Contract  DE-AC06-76RLO  1830. 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
effects,  'Lipids,  'Bioaccumulation,  'Daphnia, 
Toxicity,  Hazard  assessment,  Bioassay,  Aquatic  en- 
vironment, Quinoline,  Tissue  analysis. 

Bioaccumulation  studies  with  Daphnia  magna  have 
become  an  important  tool  for  hazard  evaluation  of 
potentially  toxic  materials  released  to  aquatic  envi- 
ronments. Despite  widespread  use  of  this  test  orga- 
nism, little  attention  has  been  paid  to  influence  of 
stored  lipids  on  uptake  of  xenobiotics.  The  princi- 
ples of  zooplankton  population  dynamics  in  the 
limnological  literature  were  drawn  upon,  to  define 
experimental  parameters  for  bioconcentration  test- 
ing of  organic  compounds.  Adult  test  populations 
were  initially  starved  and  monitored  for  lipid  con- 
tent and  brood  production.  Mean  lipid  index  values 
declined  at  72  hr  to  less  than  50%  of  those  ob- 
served at  24  hr.  The  number  of  hatched  young 
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peaked  at  48  hr  and  was  inversely  related  to  lipid 
storage  and  ovary  production.  In  a  separate  experi- 
ment, uptake  kinetics  of  14-C  labelled  quinoline 
were  compared  between  two  daphnid  test  groups 
with  mean  lipid  scores  of  5.4  and  2.8,  respectively. 
Total  radioactivity  was  significantly  higher  for  the 
high  lipid  group  at  8  hr,  and  the  coefficient  of 
variation  was  lower.  Estimated  bioconcentration 
factors  adjusted  to  dry  weight  were  similar.  Stud- 
ies indicated  that  lipid  reserves  of  daphnid  test 
populations  can  be  routinely  monitored  as  an  indi- 
cator of  stress  in  the  laboratory.  Bioaccumulation 
tests  should  be  limited  to  less  than  24  hr  to  avoid 
depletion  of  lipid  stores,  which  may  cause  in- 
creased variation  in  tissue  concentration  over  time. 
(See  also  W87-08624)  (Author's  abstract) 
W87-08652 


EFFECTS  OF  SUSPENDED  VOLCANIC  ASH 
AND  THERMAL  SHOCK  ON  SUSCEPTIBILI- 
TY OF  JUVENILE  SALMONIDS  TO  DISEASE, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
Environmental  Sciences  Dept. 
T.  M.  Poston,  D.  A.  Neitzel,  C.  S.  Abernethy,  and 
D.  W.  Carlile. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  ASTM  Special  Technical  Publi- 
cation 891,  1985.  p  359-374,  5  fig,  2  tab,  21  ref, 
append.   DOE  Contract  DE-AC06-76RLO   1830. 

Descriptors:  'Water  pollution  effects,  'Thermal 
stress,  'Volcanic  ash,  'Salmon,  Toxicity,  Bacteria, 
Flexibacter,  Sublethal  effects,  Suspended  solids, 
Fish. 

The  relationship  between  the  incidence  of  disease 
in  fish  and  stress  is  well  recognized  as  a  limiting 
factor  in  aquaculture  and  hatchery  operations. 
Crowding,  temperature,  and  accumulation  of 
wastes  are  major  contributing  factors  to  hatchery 
fish  disease.  The  susceptibility  of  salmonids  to  the 
fish  pathogen,  Flexibacter  columnaris,  was  used  to 
assess  sublethal  stress  following  exposures  to  two 
environmental  stressors,  thermal  shock,  and  sus- 
pended volcanic  ash.  Juvenile  rainbow  trout 
(Salmo  gairdneri)  were  more  susceptible  to  disease 
following  exposure  to  0.3-  and  1 1.5-g/L  suspended 
volcanic  ash.  The  response  was  dose  dependent. 
Exposure  of  juvenile  chinook  salmon  (Oncorhyun- 
chus  tshawytscha)  to  thermal  shock  did  not  result 
in  increased  susceptibility  to  disease.  In  several 
tests,  thermally  exposed  fish  were  less  susceptible 
to  disease  than  control  fish.  (See  also  W87-08624) 
(Lantz-PTT) 
W87-08653 


APPROPRIATE  DURATIONS  AND  MEAS- 
URES FOR  CERIODAPHNIA  TOXICITY 
TESTS, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Ecology 
and  Behavioral  Biology. 
D.  C.  McNaught,  and  D.  I.  Mount. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  ASTM  Special  Technical  Publi- 
cation 891,  1985.  p  375-381,  2  fig,  3  tab,  2  ref.  EPA 
Cooperative  Grant  810775. 

Descriptors:  'Water  pollution  effects,  'Ceriodaph- 
nia,  'Toxicity,  Ecosystem,  Water  temperature, 
Neonates,  Statistical  studies,  Bioassay. 

The  objectives  of  this  analysis  of  the  Mount-Nor- 
berg  Ceriodaphnia  toxicity  test  were  to  improve  its 
application  to  specific  ecosystems  and  to  shorten 
the  duration  required  to  obtain  significant  results. 
The  three-brood  seven-day  toxicity  test  using  Cer- 
iodaphnia grown  at  25  C  became  a  28-day  test  at 
18  C.  Using  typical  ecosystem  temperature  is  an 
important  aspect  of  this  test  when  applied  to  spe- 
cific locations.  Generally  Ceriodaphnia  can  be 
grown  at  temperatures  of  12  to  25  C;  too  few 
neonates  were  produced  at  6  C  for  useful  test 
results.  The  synchronous  release  of  neonates  by 
parthenogenic  females  may  be  used  in  determining 
when  to  sample  offspring  and  thus  reduce  the  cost 
of  testing  complex  effluents.  The  intrinsic  growth 
rate  r  of  these  animals  may  be  used  instead  of  their 
net  reproductive  rate  R  sub  o  to  provide  answers 
in  a  shorter  time,  with  smaller  coefficients  of  varia- 
tion. (See  also  W87-08624)  (Author's  abstract) 
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W87-08654 

RAPID  AQUATIC  TOXICITY  ASSAY  USING 
INCORPORATION  OF  TRITIATED-THYMI- 
DINE  INTO  SEA  URCHIN,  ARBACIA  PUNC- 
TULATA,  EMBRYO:  EVALUATION  OF  TOXI- 
CANT EXPOSURE  PROCEDURES, 
JRB  Associates,  Narragansett,  RI.  Marine  Services 
Branch. 

D.  E.  Nacci,  and  E.  Jackim. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium.  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  ASTM  Special  Technical  Publi- 
cation 891,  1985.  p  382-394,  2  fig,  2  tab,  32  ref. 

Descriptors:  'Embryos,  'Isotope  studies,  'Tritium, 
'Aquatic  environment,  'Water  pollution  effects, 
•Toxicity,  'Bioassay,  'Echinoderms,  Growth, 
Lethal  limit,  Minnows,  Daphnia. 

Toxicity  of  substances  in  seawater  was  measured 
using  growth  inhibition  of  embryonic  sea  urchins 
during  a  short  period  after  fertilization.  Growth  of 
Arbacia  punctulata  embryos  was  monitored  by  in- 
corporation of  tritium-labeled  thymidine,  a  nucleo- 
side incorporated  into  newly  synthesized  deoxyri- 
bonucleic  acid   (DNA).   Sensitivity   and   ranking 
ability  of  this  rapid  Arbacia  embryo  test  were 
judged  by  comparison  of  toxicity  values  for  several 
organic  industrial  chemicals  using  this  test  and  two 
standard  acute  aquatic  toxicity  tests.  Median  effec- 
tive toxicity  values  (EC  sub  50  values)  for  early 
embryos   compared    favorably   to   median   lethal 
values  (LC  sub  50  values)  obtained  in  standard 
acute  toxicity  tests  using  Pimephales  promelas  (fat- 
head minnow)  and  Daphnia  magna  (water  flea). 
Presented  is  a  comparison  of  toxicant  exposure 
procedures  using  the  Arabacia  embryo  thymidine 
incorporation     test.     Toxicant     exposure     began 
before,  at  the  time  of,  or  after  fertilization  and 
continued  for  4  hr  following  fertilization.  In  addi- 
tion to  the  eight  organic  chemicals  with  embryo- 
toxic  potentials  (tumor  promoters  and  teratogens) 
were  tested  to  determine  differential  sensitivities  of 
exposed  life-stages:  unfertilized  egg,  fertilization, 
and  early  embryo.  EC  sub  50  values  for  any  one 
substance  were  not  significantly  changed  by  expo- 
sure modification.  Toxicity  values  for  exposures 
that  included  fertilization  as  well  as  early  embryo 
growth  were  at  least  as  sensitive  as  post-fertiliza- 
tion  exposure   values   for   all   compounds   tested 
except  one.  Because  of  technical  ease  and  potential 
sensitivity,  toxicant  exposure  that  includes  fertiliza- 
tion  as   well   as  early  embryo   growth   (but   not 
unfertilized   egg   exposure)   is   recommended    for 
future  testing.  (See  also  W87-08624)  (Author's  ab- 
stract) 
W87-08655 


centration  (MATC)  was  between  10  and  5%.  Ten 
96-hr  median  lethal  concentration  (LC  sub  50) 
values  from  static  acute  tests  ranged  from  12.9  to 
greater  than  80%.  In  the  second  test  at  a  PAC 
dosage  of  1000  mg/L  of  influent,  growth  was  the 
most  sensitive  measure  of  effect  in  the  ELS  test. 
Larval  growth  was  significantly  reduced  at  the 
highest  effluent  concentration  tested  (20%).  The 
MATC  was  between  20  and  10%.  Seven  96-hr  LC 
sub  50  from  static  acute  tests  ranged  from  28.3  to 
greater  than  80%.  The  effluent  from  the  treatment 
system  receiving  the  higher  PAC  dosage  of  1800 
mg/L  was  more  toxic  than  the  effluent  from  the 
treatment  system  receiving  the  lower  PAC  dosage 
of  1000  mg/L.  However,  the  influent  to  the  treat- 
ment system  receiving  the  higher  level  of  PAC 
also  was  more  acutely  toxic.  (See  also  W87-08624) 
(Author's  abstract) 
W87-08656 

BIOCONCENTRATION  OF  FOUR  CHLORIN- 
ATED DIOXINS  BY  RAINBOW  TROUT  AND 
FATHEAD  MINNOWS, 

Department  of  Fisheries  and   Oceans,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  5B. 
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ACUTE  AND  CHRONIC  TOXICITY  TO  THE 
FATHEAD  MINNOW,  PIMEPHALES  PROME- 
LAS, OF  EFFLUENTS  FROM  A  TREATMENT 
PLANT    RECEIVING    DYE    AND    PIGMENT 
PROCESSING  WASTEWATER, 
Environmental  Research  Lab.-Duluth,  Cincinnati, 
OH.  Newtown  Fish  Toxicology  Station. 
Q.  H.  Pickering,  G.  M.  Shaul,  and  K.  A.  Dostal. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth    Symposium,    Fort    Mitchell,    Kentucky, 
April  15-17,  1984.  ASTM  Special  Technical  Publi- 
cation 891,  1985.  p  395-406,  4  tab,  22  ref. 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
•Minnows,  'Industrial  wastewater,  'Dyes,  Acti- 
vated sludge,  Activated  carbon,  Lethal  limits, 
Larvae,  Sensitivity  analysis,  Effluents. 

Ninety-six  hour,  static  acute,  and  continuous-flow 
early  life-stage  (ELS)  chronic  toxicity  tests,  using 
the  fathead  minnow  (Pimephales  promelas),  were 
conducted  to  evaluate  the  toxicity  of  effluents 
from  a  pilot  scale  activated  sludge  (AS)  treatment 
system  receiving  dye  and  pigment  wastewater.  In 
the  first  test  with  a  powdered  activated  carbon 
(PAC)  dosage  of  1800  mg/L  of  influent,  survival 
was  the  most  sensitive  measure  of  effect  in  the 
ELS  test.  The  highest  effluent  concentration  tested 
(10%)  was  lethal  to  the  embryos  and  larvae.  No 
adverse  effect  on  survival  or  growth  was  observed 
at  lower  effluent  concentrations  (5.0  to  0.63%). 
The  maximum  acceptable  toxicant  (effluent)  con- 


ENVIRONMENTAL  EXPOSURE  FROM 
CHEMICALS. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08670 

ENVIRONMENTAL  SYSTEMS  ANALYSIS:  AN 
OVERVIEW, 

Dow  Chemical   Co.,   Midland,   MI.   Agricultural 

Products  Dept. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08671 

ENVIRONMENTAL  EXPOSURE  FROM 
CHEMICALS. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-08675 

POSSIBLE  INFLUENCE  OF  THE  COMPO- 
NENTS OF  THE  SOIL  AND  LTTHOSPHERE 
ON  THE  DEVELOPMENT  AND  GROWTH  OF 
NEOPLASMS, 

European  Institute  of  Ecology  and  Cancer,  Brus- 
sels (Belgium). 

For  primary  bibliographic  entry  see  Field  2K. 
W87-08693 

EPIDEMIOLOGY  OF  DENTAL  CARIES  IN  RE- 
LATION TO  ENVIRONMENTAL  TRACE  ELE- 
MENTS, 

Bradford  Univ.,  (England).  School  of  Environ- 
mental Science. 

B.  E.  Davies,  and  R.  J.  Anderson. 
Experientia  EXPEAM,  Vol.  43,  No.   1,  p  87-92, 
January  1987.  59  ref. 

Descriptors:  *Water  quality  effects,  •Epidemiolo- 
gy, *Caries,  *Water  supply,  *Fluorides,  'Dental 
health,  'Trace  elements,  'Molybdenum,  'Seleni- 
um, Geochemistry,  Bacteria. 

This  paper  reviews  the  influence  of  the  geochemi- 
cal  environment  on  the  epidemiology  of  human 
dental  caries.  The  best  documented  association  is 
that  between  water  borne  fluoride  and  reduced 
caries  prevalence.  The  influence  of  fluoride  was 
first  reported  during  the  early  decades  of  this 
century  in  Colorado,  USA,  and  led  to  the  fluorida- 
tion of  some  public  water  supplies  in  several  coun- 
tries. In  all  cases,  fluoridation  has  been  followed 
significant  improvements  in  dental  health  and  no 
adverse  affects  in  general  health.  Other  trace  ele- 
ments in  food  and  water  have  now  been  linked 
with  dental  caries.  Molybdenum  has  been  associat- 
ed with  reduced  caries  prevalence  dissolution  of 
the  enamel  surface  by  the  products  of  bacterial 
activity.  It  is  possible  that  the  incorporation  of 
trace  metals  into  the  apatite  microcrystals  of  enam- 
els may  alter  their  physical  properties  especially 
solubility,  and  hence  their  susceptibility  to  degra- 
dation. (Author's  abstract) 
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OUTBREAK  OF  LEGIONNAIKhS'  DISEASE  IN 
GLASGOW  ROYAL  INFIRMARY:  MICROBIO- 
LOGICAL ASPECTS, 

Glasgow  Univ.  (Scotland)   Dept.  of  Bacteriology. 
M.  C.  Timbury,  J.R.  Donaldson,  A.  C. 
McCartney,  R.  J.  Fallon,  and  J.  D.  Sleigh. 
Journal  of  Hygiene  JOHYAY,  Vol  97,  No.  3,  p 
393-403,  December  1986.  3  fig,  3  tab,  18  ref. 

Descriptors:  'Water  pollution  effects,  'Public 
health,  'Legionnaires'  disease,  'Microbilogical 
studies,  'Ventilation,  *Air  conditioning,  Cooling 
towers. 

The  bacteriological  investigation  of  an  outbreak  of 
Legionnaires'  in  Glasgow  Royal  Infirmary  is  de- 
scribed. Most  of  the  patients  had  been  treated  in 
high  dependency  areas  on  two  floors  of  the  hospi- 
tal supplied  by  the  same  two  air-conditioned  venti- 
lation systems.  The  source  of  the  infection  was 
traced  to  contamination  of  a  cooling  tower  from 
which  a  plume  of  spray  discharged  into  the  intake 
vents  of  the  two  ventilation  systems.  Rubber  grom- 
mets  within  the  cooling  tower  probably  provided  a 
nidus  of  infection  there.  The  control  and  manage- 
ment of  the  outbreak  are  discussed:  a  policy  of 
frankness  about  the  course  and  progress  of  the 
investigations  was  adopted  and  helped  to  allay 
anxiety  on  the  part  of  both  staff  and  media.  (Au- 
thor's abstract) 
W87-08703 


GROWTH  AND  DEVELOPMENT  OF  RANA 
ARVALIS  IN  CONDITIONS  IMITATING  OIL 
CONTAMINATION, 

O.  A.  Pyastolova,  and  M.  N.  Danilova. 
Soviet  Journal  of  Ecology  SJECAH,  Vol.  17,  No 
4,  p  209-214,  March  1987.  5  tab,  28  ref.  Translated 
from  Ekologiya,  No.  4,  p  27-34,  July-August  1986. 

Descriptors:  'Water  pollution  effects,  'Rana,  *Oi 
pollution,  'Frogs,  Aquatic  habitats,  Oil  spills 
Growth,  Ontogenesis,  Survival. 

The  influence  of  different  concentrations  of  crud< 
oil  on  embryonic  and  larval  development  of  th< 
sharp-snouted  frog  was  investigated.  An  ecologica 
evaluation  of  the  consequences  of  oil  contamina 
tion  of  the  aquatic  environment  and  various  type 
of  bottoms  is  given.  Even  the  lowest  concentra 
tions  (0.05  ml/liter)  of  oil  exert  an  unfavorabl. 
influence  on  early  stages  of  ontogenesis  of  Ran 
arvalis  Nilss.,  reflected  in  reduced  survival,  chang 
in  tempos  of  growth,  development,  and  fatness 
and  the  appearance  of  anomalies  and  deformities 
(Author's  abstract) 
W87-08713 

USE  OF  BULLFROGS  (RANA  CATESBEIANA 
AS  BIOLOGICAL  MARKERS  FOR  2,3,7,8-TB 
TRACHLORODIBENZO-P-DIOXIN  COr< 

TAMINATION  IN  THE  ENVIRONMENT, 

National  Center  for  Toxicological  Research,  Je 

ferson,  AR.  Div.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-08733 

BENTHIC  MACROINVERTEBRATES  OF  TH 

MEUSE  RIVER  IN  BELGIUM:  A  REVIEW  0 

FIVE  YEARS  OF  RESEARCH  (1980-1984)  (LE 

MACROINVERTEBRES  BENTHIQUES  DE  L 

MEUSE  BELGE:  BILAN  DE  CINQ  ANNEES  D 

RECHERCHES  (1980  A  1984), 

Facultes  Universitaires  Notre-Dame  de  la  Pai 

Namur    (Belgique).    Unite    d'Ecologie   des   Eai 

Douces.  „ 

D.  M.  Meurisse-Genin,  A.  Reydams-Detollenaert 

P.  Stroot,  and  J.-C.  Micha. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  K 

No.  1,  p  67-88,  March  1987.  1  fig,  2  tab,  33  r 

Descriptors:  'Water  pollution  effects,  'Limnolof 
•Meuse  River,  'Macroinvertebrates,  'Reviev 
Belgium,  Taxonomy,  Species  composition,  Rive 

Macroinvertebrates    were   studied    from    1980 
1984  in  various  parts  of  the  Belgian  course  of  t 


104 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


:use  River.  The  results  of  these  studies  are  gath- 
sd  and  discussed.  Almost  50  years  after  the  pre- 
>us  faunal  list  a  list  involves  1 10  taxa  belonging 
66  families.  The  diversity  of  the  benthic  fauna  at 
:  17  sampling  sites  and  the  relative  abundance  of 
:  major  groups  point  out  a  considerable  impov- 
shment  of  the  fauna  in  the  lower  part  of  the 
er,  below  its  confluence  with  the  polluted 
mbre  River  and  below  Liege's  industrial  zone, 
lile  upstream  benthic  communities  appear  to 
rc  remained  healthy  and  rather  little  disturbed. 
lexander-PTT) 
57-08765 


creased,  possibly  by  induction  due  to  cadmium 
accumulation  or  to  general  metal  stress.  Cabbage 
loopers  foraging  on  the  sludge-grown  plants  as- 
similated and  concentrated  cadmium  from  the  con- 
taminated foliage.  Putrescine,  spermidine,  and 
spermine  also  increased  in  the  loopers  associated 
with  the  collards  whereas  glutathione  did  not.  The 
insects  grew  larger  but  developed  more  slowly  on 
the  sludge-grown  collards  than  on  the  correspond- 
ing control  plants.  Possible  accumulation  of  cadmi- 
um in  insects  by  insect-consuming  birds  is  dis- 
cussed. (Author's  abstract) 
W87-08835 


Effects  Of  Pollution — Group  5C 

that  hatched  weighed  less  than  controls,  had  an 
increased  liver  to  body  weight  ratio,  and  a  shorter 
femur  length.  Two  Green  Bay  embryos  that  failed 
to  hatch  had  anomalies:  one  with  a  crossed  beak 
and  one  with  poor  ossification  of  the  foot.  One 
Green  Bay  hatchling  had  an  abnormally  ossified 
ilium.  These  effects  were  observed  in  eggs  in 
which  there  were  measurable  levels  of  aryl  hydro- 
carbon hydroxylase  inducers  including  polychlori- 
nated  biphenyls  and  polychlorinated  dibenzo-p- 
dioxins.  (Author's  abstract) 
W87-08841 


DDEL  FOR  PREDICTING  THE  INFLUENCE 
'  MOISTURE  STRESS  ON  CROP  LOSSES 
USED  BY  OZONE, 

rtland   Univ.,  Oregon.   Dept.   of  Physical  and 

e  Sciences. 

r  primary  bibliographic  entry  see  Field  21. 
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PACT  OF  SIMULATED  ACIDIC  PRECIPI- 
TION  ON  QUANTITY  AND  QUALITY  OF  A 
OJ)  GROWN  POTATO  CROP, 

insylvania  State  Univ.,  University  Park.  Dept. 
Plant  Pathology. 

I.  Pell,  C.  J.  Amy,  and  N.  S.  Pearson, 
vironmental       and       Experimental        Botany 
BODM,  Vol.  27,  No.  1,  p  7-14,  January  1987.  1 
7  lab,  18  ref. 

scnptors:  *Acid  rain,  *Air  pollution  effects, 
ater  pollution  effects,  'Precipitation,  'Potatoes, 
rop  yield,  *Simulated  rainfall,  Rainfall  field 
s,  hydrogen  ion  concentration. 

system  was  developed  to  deliver  rain  to  field 
wn  plants  and  used  to  study  the  impact  of 
lie  rain  on  a  potato  crop.  In  1983  and  1984, 
rchip  potato  plants  were  grown  under  standard 
i  practices.  Plots,  2.2  sq  m  in  area,  received  0.5 
of  simulated  rain  three  times  per  week  through- 
the  growing  season.  Rain  treatments  had  a  pH 
2.8,  3.8,  4.6,  or  5.6.  There  was  also  a  'no  rain' 
itment  for  which  plants  received  an  equivalent 
ume  of  water  at  the  soil  surface.  Each  treatment 
i  replicated  eight  times.  Two  9x26.4  m  green- 
ises  mounted  on  rails  covered  the  plots  when 
ulated  rain  was  being  delivered  and  during 
>ient  rain  events.  A  drip  irrigation  system  pro- 
id  supplemental  water  to  ensure  adequate  soil 
sture.  At  harvest,  tuber  yield  and  quality  were 
irmined.  There  were  no  detectable  effects  of 
lity  on  tuber  weight,  number,  total  solids,  total 
:oalkaloid  or  sugar  content.  (Author's  abstract) 
7-08789 


FTvCT  OF  FERTILIZATION  WITH  MUNICI- 

L  SLUDGE  ON  THE  GLUTATHIONE,  PO- 

VMINE,    AND   CADMITJM    CONTENT   OF 

LE  CROPS  AND  ASSOCIATED  LOOPERS 

ICHOPLUSIA  NI), 

v  York  State  Coll.  of  Agriculture  and  Life 

mces,  Ithaca.   Boyce  Thompson  Institute  for 

it  Research. 

I  Hughes,  L.  H.  Weinstein,  S.  H.  Wettlaufer,  J. 

himent,  and  G.  J.  Doss. 

mal    of    Agricultural    and    Food    Chemistry 

-CAU,  Vol.  35,  No.  1,  p  50-54,  January-Febru- 

1987.  6  tab,  51  ref. 

eriptors:  *Water  pollution  effects,  *Waste  dis- 
•1.  'Soil  amendments,  *Fertilization,  'Munici- 
wastewater,  'Nitrogen  compounds,  'Glutathi- 
,  'Cadmium,  'Vegetable  crops,  'Bioaccumula- 
.  'Cabbage  loopers,  Fertilizers,  Wastewater, 
ivy  metals,  Accumulation,  Sludge  disposal, 
d  disposal,  Stress,  Leaves,  Toxicity,  Insects, 
>wth,  Food  chains,  Birds,  Biological  magnifica- 

bage  and  collards  grown  in  pots  in  soil  amend- 
by  municipal  sludge  accumulated  cadmium, 
tathione  content  of  both  young  and  old  leaves 
significantly  higher  in  the  sludge-grown  vege- 
l  than  in  the  corresponding  control  plants, 
i>ably  in  response  to  stress  factors  imposed  by 
sludge  amendment.  Putrescine,  spermidine,  and 
■mine,  measured  only  in  the  collards,  also  in- 


HEAVY  METAL  POLLUTION  OF  THE  MID- 
CANAL  OF  KANDY:  AN  ENVIRONMENTAL 
CASE  STUDY  FROM  SRI  LANKA, 

Peradeniya  Univ.  (Sri  Lanka).  Dept.  of  Geology. 

C.  B.  Dissanayake,  J.  M.  Niwas,  and  S.  V.  R. 

Weerasooriya. 

Environmental  Research  ENVRAL,  Vol.  42,  No. 

1,  p  24-35,  February   1987.  9  fig,   1   tab,   18  ref. 

Descriptors:  'Heavy  metals,  'Water  pollution  ef- 
fects, "Sri  Lanka,  'Canals,  'Wastewater,  'Case 
studies,  'Water  analysis,  'Path  of  pollutants, 
'Drinking  water,  Chemical  analysis,  Lead,  Cadmi- 
um, Vanadium,  Iron,  Water  pollution  sources, 
Wells,  Water  quality,  Developing  countries,  Mu- 
nicipal wastewater,  Wastes,  Domestic  wastes, 
Farm  wastes. 

An  8-km  effluent  canal  running  through  Kandy, 
the  second  largest  city  in  Sri  Lanka,  collects  mas- 
sive quantities  of  domestic,  municipal,  and  agricul- 
tural waste  products.  In  this  study,  37  samples  of 
canal  water  and  13  samples  from  nearby  drinking 
water  wells  were  analyzed  for  various  heavy 
metals  using  standard  methods  for  the  examination 
of  water  and  wastewater  as  prescribed  by  the 
American  Public  Health  Association.  The  follow- 
ing average  values  for  the  canal  water  were  re- 
corded: Pb,  269  micrograms/1;  Cd,  138  micro- 
grams/1; V,  18  micrograms/1;  total  Fe,  4  mg/1. 
These  values  indicate  the  relative  levels  of  metal 
input  from  the  effluent  sources  of  Kandy.  The 
analysis  of  water  from  drinking  wells  near  the 
canal  showed  high  concentrations  of  metals,  in 
some  cases  exceeding  the  maximum  tolerance 
limits  recommended  by  WHO.  It  is  concluded  that 
the  environmental  impact  of  polluted  city  canals 
running  through  densely  populated  cities,  particu- 
larly in  developing  countries,  can  assume  serious 
proportions.  (Author's  abstract) 
W87-08840 


EMBRYOTOXICITY,  TERATOGENICITY, 

AND  ARYL  HYDROCARBON  HYDROXYLASE 
ACTIVITY  IN  FORSTER'S  TERNS  ON  GREEN 
BAY,  LAKE  MICHIGAN, 

D.  J.  Hoffman,  B.  A.  Rattner,  L.  Sileo,  D. 
Docherty,  and  T.  J.  Kubiak. 

Environmental  Research  ENVRAL,  Vol.  42,  No. 
1,  p  176-184,  February  1987.  2  tab,  46  ref. 

Descriptors:  'Toxicity,  'Hydroxylases,  'Enzymes, 
'Terns,  'Water  birds,  'Lake  Michigan,  'Water 
pollution  effects,  'Polychlorinated  biphenyls, 
'Dioxins,  Birds,  Water  pollution,  Hydrocarbons, 
Chlorinated  hydrocarbons,  Bays,  Environment, 
Estuarine  environment,  Eggs,  Incubation,  Hatch- 
ing, Mortality,  Liver,  Tissue  analysis,  Growth. 

The  endangered  Forster's  tern  (Sterna  forsteri)  in 
Green  Bay,  WI  suffers  from  reproductive  prob- 
lems, including  congenital  malformations  and  poor 
hatching  success.  Twenty  Forster's  tern  eggs  were 
collected  from  separate  nests  at  (1)  a  natural 
colony  with  documented  reproductive  problems 
situated  at  Green  Bay,  Lake  Michigan,  and  (2)  an 
inland  colony  at  Lake  Poygan  (control)  where 
reproduction  was  documented  as  normal.  Eggs 
from  the  two  locations  were  placed  in  the  same 
laboratory  incubator  and  candled  throughout  incu- 
bation. Hatching  success  of  eggs  from  Green  Bay 
was  52%  of  that  for  controls.  Several  early  embry- 
onic deaths  occurred,  with  mortality  usually  oc- 
curring close  to  the  time  of  hatching.  Liver  micro- 
somal aryl  hydrocarbon  hydroxylase  activity  was 
elevated  approximately  threefold  in  Green  Bay 
hatchlings  compared  to  controls.  Green  Bay  terns 


EFFECT    OF    INGESTED    BENZO(A)PYRENE 
AND    CADMIUM    ON    TISSUE    ACCUMULA- 
TION, HYDROXYLASE  ACTIVITY,  AND  IN- 
TESTINAL MORPHOLOGY  OF  THE  BLACK 
SEA  BASS,  CENTROPRISTIS  STRIATA, 
National  Marine  Fisheries  Service,  Charleston,  SC. 
Charleston  Lab. 
P.  H.  Fair,  and  A.  R.  Fortner. 
Environmental  Research  ENVRAL,  Vol.  42,  No. 
1,  p  185-195,  February  1987.  3  fig,  3  tab,  29  ref. 

Descriptors:  *Benzo(a)pyrene,  'Cadmium,  'Bioac- 
cumulation,  'Histology,  'Path  of  pollutants,  'Bass, 
'Enzymes,  'Fish  physiology,  'Water  pollution  ef- 
fects, Fish,  Metabolism,  Animal  physiology,  Tissue 
analysis,  Toxicity,  Hydrocarbons,  Shrimp,  Crusta- 
ceans, Muscle,  Liver,  Biological  magnification,  Ec- 
ological effects,  Ecosystem  effects,  Food  chains, 
Metals,  Heavy  Metals,  Isotope  studies. 

Black  sea  bass  (Centropristis  striata)  were  fed 
shrimp  containing  200  ppb  (C14)benzo(a)pyrene  in 
the  presence  and  absence  of  10  ppm  cadmium  for 
10  days.  Concentrations  of  cadmium  in  muscle 
tissue  were  significantly  higher  when  both  cadmi- 
um and  benzo(a)pyrene  were  ingested  simulta- 
neously by  the  fish.  Results  indicate  that  selected 
tissue  concentrations  of  total  benzo(a)pyrene  com- 
pounds (parent  and  metabolites)  were  not  affected 
by  the  presence  of  cadmium.  The  bile  contained 
the  majority  of  benzo(a)pyrene  in  all  treatments. 
Ingestion  of  both  contaminants  had  no  effect  on 
hepatic  benzo(a)pyrene  hydroxylase  activity.  His- 
tological evidence  demonstrated  the  presence  of 
subcellular  inclusions  in  the  intestinal  columnar 
cells,  and  the  combined  effects  of  both  contami- 
nants appeared  greater  than  either  alone.  It  is  con- 
cluded that  interactions  among  organic  and  inor- 
ganic contaminants  and  the  subsequent  effect  on 
accumulations  in  food  fish  and  shellfish  may  have 
important  implications  for  human  health.  Contami- 
nants such  as  Cd  seldom  exist  in  the  marine  envi- 
ronment without  the  presence  of  other  pollutants 
such  as  petroleum  hydrocarbons.  Predictions  of 
human  health  risks  from  fish  consumption  based  on 
estimates  of  Cd  accumulations  alone  might  under- 
estimate potential  risk  from  Cd.  (Author's  abstract) 
W87-08842 


IN  VITRO  CYTOTOXICITY  OF  ORGANIC 
POLLUTANTS  TO  BLUEGILL  SUNFISH  (BF-2) 
CELLS, 

Rockefeller  Univ.,  New  York.  Laboratory  Animal 

Research  Center. 

H.  Babich,  and  E.  Borenfreund. 

Environmental  Research  ENVRAL,  Vol.  42,  No. 

1,  p  229-237,  February  1987.  5  fig,  2  tab,  27  ref. 

Descriptors:  'Toxicity,  'Water  pollution  effects, 
'Organic  compounds,  'Sunfish,  'Tissue  culture, 
'Histology,  'Phenols,  'Methylmercury,  'Toluene, 
Fish,  Tissue  analysis,  Culturing  techniques,  Assay, 
Hydrocarbons,  Chlorinated  hydrocarbons,  Mortal- 
ity, Chemical  properties,  Dyes,  Industrial  wastes. 

BF-2  cells,  an  established  cell  line  derived  from 
bluegill  sunfish,  were  exposed  to  18  organic  toxi- 
cants; cytotoxicity  was  assayed  by  the  neutral  red 
technique.  Based  on  the  concentration  of  toxicant 
that  reduced  lysosomal  uptake  of  neutral  red  by 
50%,  the  order  of  cytotoxicity  was  methyl  mercu- 
ry >  pentachlorophenol  >  2,3,5,6-tetrachloro- 
phenol  >  2,3,5-trichlorophenol  >  2,3-dinitrotolu- 
ene  >  2,4,6-trichlorophenol  >  2,4-dichlorophenol 
>  2,4-dichlorotoluene  >  6-chloro-3-hydroxyto- 
luene  >  o-chlorotoluene  >  4-chlorophenol  >  2- 
chlorophenol,  2,4-dimethylphenol  >  2,4-dinitro- 
phenol    >    4-nitrophenol    >    3-methylphenol    > 
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Group  5C— Effects  Of  Pollution 

phenol  >  toluene.  With  the  exception  of  2,4-dini- 
trophenol,  there  was  a  good  correlation  between 
the  in  vitro  cytotoxicity  of  the  test  agents  and  their 
reported  in  vivo  waterborne  acute  toxicity.  The 
potencies  of  the  substituted  phenolics  and  chlorin- 
ated toluenes  as  determined  by  the  in  vitro  cyto- 
toxicity assay  correlated  strongly  with  their  log 
octanol/water  partition  coefficients  (log  P),  al- 
though the  toxicity  of  2,3-dinitrotoluene  in  vitro, 
and  apparently  also  in  vivo,  was  not  a  function  of 
its  log  P  value.  (Author's  abstract) 
W87-08843 


AGE-DEPENDENT  LUNG  DOSES  FROM  IN- 
GESTED 222RN  IN  DRINKING  WATER, 

North  Carolina  Univ.  at  Chapel  Hill.   Dept.   of 

Environmental  Sciences  and  Engineering. 

D.  J.  Crawford-Brown. 

Health  Physics  HLTPAO,  Vol.  52,  No.  2,  p  149- 

156,  February  1987.  4  fig,  2  tab,  27  ref. 

Descriptors:  'Population  exposure,  *Water  pollu- 
tion effects,  *Path  of  pollutants,  *Radon  radioiso- 
topes, *Drinking  water,  'Water  quality  standards, 
*Lung,  Risks,  Administrative  agencies,  Standards, 
Legal  aspects,  Regulations,  Administrative  regula- 
tions, Tissue  analysis. 

The  U.S.  Environmental  Protection  Agency  is  cur- 
rently considering  regulatory  standards  limiting 
the  concentration  of  222Rn  in  public  drinking 
water  supplies.  As  part  of  this  effort,  a  criteria 
document  has  been  prepared  detailing  the  health 
risks  expected  from  the  presence  of  222Rn  in  water 
used  in  homes.  This  report  examines  the  dose 
equivalent  delivered  to  lung  tissue  following  direct 
ingestion  of  222Rn  in  water.  Irradiation  from  both 
in-situ  decay  of  222Rn  in  lung  tissue  and  the  decay 
of  222Rn  in  lung  air  passages  following  exhalation 
are  examined  and  results  presented  for  ages  from 
neonate  through  adult.  Assuming  ingestion  of  200 
ml  of  unheated  water  per  day  at  all  ages  and  a 
concentration  of  1.0  Bq/1,  the  annual  dose  equiva- 
lent to  the  basal  cells  of  the  fifth  generation  from 
ingestion  of  222Rn  at  0,  2,  5,  and  10  and  adult  ages 
is  0.0000054  Sv,  0.0000016  Sv,  9.7  x  10  to  the 
minus  7th  power  Sv,  5.9  x  10  to  the  minus  7th 
power  Sv,  and  2.7  x  10  to  the  minus  7th  power  Sv 
if  an  adult  value  of  2.7  x  10  to  the  minus  9th  power 
Sv/Bq  for  in  situ  decay  is  assumed.  These  values 
are  all  well  below  those  from  inhalation,  indicating 
that  the  risk  of  lung  cancer  from  inhalation  of 
airborne  progeny  following  emanation  of  222Rn 
from  water  into  home  air  is  significantly  greater 
than  the  risk  from  both  irradiation  pathways  con- 
sidered in  ingestion  at  all  ages.  (Author's  abstract) 
W87-08844 

LEAD  NITRATE  INDUCED  CHANGES  IN  THE 

THYROID  PHYSIOLOGY  OF  THE  CATFISH 

CLARIAS  BATRACHUS  (L), 

Banaras  Hindu  Univ.,  Varanasi  (India).  Dept.  of 

Zoology. 

S.  R.  Katti,  and  A.  G.  Sathyanesan. 

Ecotoxicology       and       Environmental       Safety 

EESADV,  Vol.  13,  No.  1,  p  1-6,  February  1987.  4 

fig,  1  tab,  16  ref. 

Descriptors:  'Lead,  'Nitrates,  'Fish  physiology, 
•Thyroid,  'Catfish,  'Water  pollution  effects, 
•Toxicity,  'Heavy  metals,  Fish,  Animal  physiolo- 
gy, Histology,  Tissue  analysis,  Radioisotopes, 
Iodine  radioisotopes,  Bioaccumulation,  Iodine,  Ha- 
logens. 

Chronic  exposure  of  the  catfish  Clarias  batrachus 
to  a  sublethal  dose  of  5  ppm  lead  nitrate  for  150 
days  was  found  to  impair  thyroid  function.  Histo- 
logical observations  revealed  hypertrophy,  in- 
creased cell  height,  vacuolation,  and  reduction  of 
colloid.  The  thyrotrophs  of  the  pituitary  also  ex- 
hibited hypertrophy,  although  radioiodine  (1131) 
uptake  was  significantly  lowered.  Fish  exposed  to 
5,  10,  and  25  ppm  of  lead  nitrate  for  7  days  also 
exhibited  significant,  dose-dependent  reduction  in 
1131  uptake.  These  findings  suggest  that  lead  ni- 
trate impairs  thyroid  function  involving  the  hy- 
pothalamohypophysiothyroid  axis.  (Author's  ab- 
stract) 
W87-08850 


IMPACT  OF  PESTICIDES  ON  LIPID  METAB- 
OLISM IN  THE  FRESHWATER  CATFISH, 
CLARIAS  BATRACHUS,  DURING  THE  VITEL- 
LOGENIC  PHASE  OF  ITS  ANNUAL  REPRO- 
DUCTIVE CYCLE, 

Banaras  Hindu  Univ.,  Varanasi  (India).  Dept.  of 
Zoology. 

B.  Lai,  and  T.  P.  Singh. 

Ecotoxicology  and  Environmental  Safety 
EESADV,  Vol.  13,  No.  1,  p  13-23,  February  1987. 
4  tab,  26  ref.  Grant-in-Aid  HCS/DST/928/80. 
ICAR-PL-480  Project  IN-ARS-213. 

Descriptors:  'Pesticide  toxicity,  'Catfish,  'Fish 
physiology,  'Water  pollution  effects,  'Lipids, 
'Metabolism,  'Lindane,  'Malathion,  Pesticides, 
Toxicity,  Organophosphorus  compounds,  Organo- 
phosphorus  pesticides,  Hydrocarbons,  Chlorinated 
hydrocarbons,  Liver,  Fatty  acids,  Blood,  Muscle, 
Tissue  analysis. 

Specimens  of  the  freshwater  catfish  Clarias  batra- 
chus were  exposed  to  safe  and  sublethal  concentra- 
tions of  gamma-BHC  (2  and  8  ppm)  and  malathion 
(1  and  4  ppm)  for  4  weeks  during  the  vitellogenic 
phase  of  their  annual  reproductive  cycle.  The  ef- 
fects on  total  lipids  and  its  fractions,  (free  fatty 
acids,  monoglycerides,  diglycerides,  triglycerides, 
phospholipids,  free  cholesterol,  and  esterified  cho- 
lesterol) were  studied  in  liver,  plasma,  gonads,  and 
muscle.  Except  for  elevated  liver  lipid  in  the  male 
in  response  to  malathion,  no  significant  change  in 
total  lipid  could  be  observed  following  pesticide 
exposure.  However,  various  lipid  fractions  re- 
sponded differently  to  two  concentrations  of  the 
pesticides.  Both  pesticides  affected  the  metabolism 
of  both  nonpolar  and  less  polar  lipids.  Malathion 
inhibited  mobilization  of  hepatic  phospholipid  to 
gonads,  but  not  its  hepatic  biosynthesis,  whereas 
gamma-BHC  reduced  its  synthesis  in  the  liver  as 
well.  These  pesticides  seemed  to  restrict  the  con- 
version of  esterified  cholesterol  into  free  cholester- 
ol without  affecting  the  biosynthesis  of  cholesterol 
as  such.  Esterification  of  free  fatty  acids  to  acyl 
glycerides  and  their  mobilization  from  liver  to 
gonads  seemed  to  be  restricted  as  a  result  of  the 
pesticides.  (Author's  abstract) 
W87-08851 


TION  TO  THE  PARTITION'  COEFFICIENT 
AND  THE  SOLUBILITY  IN  WATER  AND  OC- 
TANOL, 

Ecological  and  Toxicological  Association  of  the 
Dyestuffs  Manufacturing  Industry,  Basel  (Switzer- 
land). 

For  primary  bibliographic  entry  see  Field  5B. 
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LONG-TERM  EFFECTS  OF  BLEACHED 
KRAFT  MILL  EFFLUENTS  ON  CARBOHY- 
DRATE METABOLISM  AND  HEPATIC  XKNO- 
BIOTIC  BIOTRANSFORMATION  ENZYMES 
IN  FISH, 

Goeteborg  Univ.  (Sweden).  Dept.  of  Zoophysio- 
logy. 

T.  Andersson,  B.-E.  Bengtsson,  L.  Forlin,  J. 
Hardig,  and  A.  Larsson. 

Ecotoxicology  and  Environmental  Safety 
EESADV,  Vol.  13,  No.  1,  p  53-60,  February  1987. 
1  fig,  3  tab,  25  ref. 

Descriptors:  'Water  pollution  effects,  'Kraft  mills, 
'Pulp  wastes,  'Carbohydrates,  'Metabolism, 
•Liver,  'Enzymes,  'Fish  physiology,  'Biotransfor- 
mation, Pulp  and  paper  industry,  Wastewater,  In- 
dustrial wastewater,  Fish,  Sculpin,  Muscle,  Pathol- 
ogy, Animal  pathology,  Toxicity,  Bioassay. 

Fourhorn  sculpin  (Myoxocephalus  quadricornis) 
were  exposed  for  5-9  months  in  the  laboratory  to 
wastewater  from  pine  and  birch  lines  from  a 
bleached  kraft  pulp  plant.  The  bleached  kraft  mill 
effluents  (BKME)  affected  both  the  carbohydrate 
metabolism  and  the  xenobiotic  metabolism.  Elevat- 
ed muscle  glycogen  content  in  fish  exposed  to 
effluent  from  the  pine  pulp  line  suggests  a  metabol- 
ic imbalance.  Liver  enlargement  and  strong  eleva- 
tion of  the  hepatic  cytochrome  P-450-dependent 
ethoxyresorufin-O-deethylase  activity  after  expo- 
sure to  the  bleached  pine  pulp  effluents  indicate  the 
presence  of  cytochrome  P-450-inducing  agents  ir 
the  BKME.  Results  also  demonstrate  that  man) 
physiological  test  parameters  may  be  useful  indica 
tors  of  sublethal  disturbances  in  fish  exposed  tc 
BKME.  (Author's  abstract) 
W87-08854 


XENOBIOTIC-METABOLIZING  ENZYME 

SYSTEMS  IN  TEST  FISH:  I.  COMPARATIVE 
STUDIES  OF  LIVER  MICROSOMAL  MON- 
OOXYGENASES, 

Istituto  Superiore  di  Sanita,  Rome  (Italy).  Lab.  di 

Tossicologia  Comparata  ed  Ecotossicologia. 

E.  Funari,  A.  Zoppini,  A.  Verdina,  G.  De  Angehs, 

and  L.  Vittozzi. 

Ecotoxicology       and       Environmental       Safety 

EESADV,  Vol.  13,  No.  1,  p  24-31,  February  1987. 

1  fig,  3  tab,  20  ref. 

Descriptors:  'Fish  physiology,  'Enzymes,  'Metab- 
olism, 'Toxicology,  'Bioassay,  'Liver,  'Water 
pollution  effects,  Animal  physiology,  Fate  of  Fish, 
Guppies,  Killifish,  Trout,  Assay,  Bluegills,  Carp, 
Organic  compounds. 

Monooxygenase  activities  assayed  in  guppy  (Poeci- 
lia  reticulata)  and  red  killifish  (Oryzias  latipes) 
were  found  to  be  7-10  times  higher  than  those 
measured  in  trout  (Salmo  gairdneri),  carp  (Cy- 
prinus  carpio),  and  golden  orfe  (Leuciscus  idus). 
Cytochrome  P-450  was  3  times  higher  in  the 
former  fish  than  in  all  the  other  species.  Zebra  fish 
(Brachydanio  rerio)  7-ethoxycoumarin  O-deethy- 
lase  and  bluegill  (Lepomis  macrochirus)  ethylmor- 
phine  N-demethylase  (EMND)  were  not  greatly 
different  from  those  of  the  former  group.  Alpha- 
naphthoflavone  (NF)  and  methyrapone  (MET)  ex- 
erted qualitatively  different  actions  on 
benzo(a)pyrene  hydroxylase  of  guppy,  trout,  and 
bluegill  liver.  Both  chemicals  enhanced  the  bluegill 
activity  and  inhibited  that  of  trout.  Guppy  liver 
enzyme  was  inhibited  by  MET  and  activated  by 
NF.  EMND  activity  was  inhibited  by  each  com- 
pound in  three  species.  The  relevance  of  all  these 
data  to  the  European  Economic  Community  eco- 
toxicity  tests  is  discussed.  (Author's  abstract) 
W87-08852 


LIMITS    OF    BIOACCUMULATION    OF    OR- 
GANIC PIGMENTS  IN  FISH:  THEIR  RELA- 


QUANTTTATIVE  AND  QUALITATIVE  AS 
PECTS  OF  FISH  CROP  IN  RELATION  TO  EN 
VIRONMENTAL  QUALITY, 

Academia  Sinica,  Luojiashan  (China).  Institute  o 

Hydrobiology. 

J.  K.  Liu,  and  X.  He. 

Ecotoxicology       and       Environmental       Satet; 

EESADV,  Vol.  13,  No.  1,  p  61-75,  February  198/ 

6  fig,  3  tab,  36  ref. 

Descriptors:  'Environmental  quality,  'Aquacul 
ture,  'China,  'Water  pollution  effects,  *Fisherie: 
•Fish  management,  'Toxicity,  'Fish  population: 
Lake  fisheries,  Stream  fisheries,  Reservoir  fishei 
ies,  Estuarine  fisheries,  Fish,  Ecosystems,  Aquati 
ecosystems,  Ecological  effects,  Populations,  Eny 
ronmental  protection,  Water  quality,  Water  qualit 
management,  Developing  countries. 

The  effects  of  environmental  quality  on  the  quant 
tative  and  qualitative  aspects  of  fish  crop  are  r< 
viewed  in  fisheries  in  rivers,  lakes,  reservoirs,  an 
coastal  waters  ranging  from  the  temperate  zone  I 
subtropical  areas  in  mainland  China.  The  mecn 
nism  of  these  effects  is  discussed,  and  the  insidiou 
ness  of  long-term  exposure  to  low-concentratic 
pollutants  to  fish  stock  is  stressed.  Most  availab 
information  on  the  effects  of  pollution  on  fish  h 
been  derived  from  laboratory  studies  in  which  tl 
antagonistic  or  synergistic  action  between  multip 
pollutants  was  scarcely  taken  into  consideration, 
is  concluded  that  the  results  of  laboratory  expe 
ments  should  be  extrapolated  to  the  natural  en' 
ronment  with  caution.  It  is  suggested  that  surve 
and  tests  on  the  relation  between  environmen 
quality  and  fish  be  made  in  natural  waters  as  w 
as  in  the  laboratory,  and  the  effects  be  elucidat 
at  the  individual,  population,  and  ecosystem  leve 
(Author's  abstract) 
W87-08855 

INFLUENCE  OF  CADMIUM  EXPOSURE  C 
SELECTED       HEMATOLOGICAL       PARA1 
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■TERS  IN  FRESHWATER  TELEOST,  NOTE- 
rtlGONUS  CRYSOLEUCAS, 

fortheast  Louisiana  Univ.,  Monroe.  School  of 
'harmacy. 

V.  H  Benson,  K.  N.  Baer,  R.  A.  Stackhouse,  and 
:.  F  Watson. 

icotoxicology  and  Environmental  Safety 
•ESADV,  Vol.  13,  No.  1,  p  92-96,  February  1987. 
fig,  16ref. 

)escriptors:  'Cadmium,  'Blood,  'Notemigonus, 
Fish  physiology,  'Glucose,  'Enzymes,  'Water 
ollution  effects,  'Bioindicators,  Heavy  metals, 
'opulauon  exposure.  Pollutant  identification,  Bio- 
ssay,  Assay,  Indicators,  Monitoring,  Fish. 

in  investigation  was  undertaken  to  evaluate  the 
se  of  selected  hematological  parameters  in  aquatic 
rganisms  as  diagnostic  tests  for  cadmium  expo- 
ire.  Exposure  of  the  freshwater  teleost  Notemi- 
onus  crysoleucas  to  cadmium  resulted  in  a  96-hr 
C50  value  of  3.15  mg  Cd/1.  The  influence  of 
idmium  on  selected  hematological  parameters 
'as  examined  following  96  hr  of  exposure  to  0, 
35,  and  2.40  mg  Cd/1.  Cadmium  exposure  pro- 
uced  significant  alterations  (P  <  0.05)  in  the 
vels  of  glucose,  aspartate  aminotransaminase,  and 
anine  aminotransaminase.  Hematocrit  was  not  al- 
xed  by  exposure  to  cadmium.  It  is  concluded  that 
lucose  and  transaminases  may  be  useful  as  diag- 
Mtic  tests  for  cadmium  exposure  in  aquatic  orga- 
sms. (Author's  abstract) 
'87-08857 


ESTICIDE-INDUCED  CHANGES  IN  PERIPH- 
RAL  THYROID  HORMONE  LEVELS 
URING  DIFFERENT  REPRODUCTIVE 
HASES  IN  HETEROPNEUSTES  FOSSILIS, 

inaras  Hindu  Univ.,  Varanasi  (India).  Dept.  of 
oology. 

K.  Yadav,  and  T.  P.  Singh, 
^toxicology       and       Environmental       Safety 
ESADV,  Vol.    13,  No.    1,  p  97-103,   February 
'87.  2  fig,  1  tab,  20  ref.  ICAR  Grant  FG-IN-620- 
OE  Grant  J-13013/18/83-EN-I. 

escnptors:  'Pesticide  toxicity,  'Water  pollution 
fects,  'Thyroid  hormones,  'Fish  physiology, 
"atfish,  'Lindane,  'Malathion,  Animal  physiolo- 
',  Fish,  Toxicology,  Pesticides,  Organophos- 
lorus  pesticides,  Insecticides,  Hydrocarbons, 
llonnated  hydrocarbons,  Blood,  Tissue  analysis, 
etabolism,  Excretion,  Path  of  pollutants. 

Tects  of  the  insecticides  gamma-BHC  and  mala- 
km  were  evaluated  on  plasma  triiodothyronine 

sub  3)  and  thyroxine  (T  sub  4)  levels  in  the 
shwater  catfish  Heteropneustes  fossilis  during  its 
nual  reproductive  cycle.  After  four  weeks'  expo- 
re  of  gamma-BHC  (8  and  16  ppm)  and  malathion 
)  and  20  ppm),  the  effects  on  plasma  T  sub  3,  T 
b  4,  and  T  sub  3/T  sub  4  ratio  varied  during 
Tercnt  reproductive  phases.  Malathion  appeared 

have  a  stimulatory  effect,  while  gamma-BHC 
peared  to  have  an  inhibitory  effect  on  extrathyr- 
ial  conversion  of  T  sub  4  to  T  sub  3.  Changes  in 
'els  of  various  thyroid  hormones  during  different 
)roductive  phases  occurred  probably  due  either 

inhibited  (in  response  to  gamma-BHC)  or  to 
rnulated  (in  response  to  malathion)  extrathyroi- 
T  sub  4  monodeiodination  and  their  altered 
V-?™n  °r  consumPt'on  rate.  (Author's  abstract) 
87-08858 


)MPARATTVE  METABOLISM  OF  FENI- 
IOTHION  IN  AQUATIC  ORGANISMS:  I.  ME- 
lBOLISM  IN  THE  EURYHALINE  FISH, 
IYZIAS  LATD?ES  AND  MUGIL  CEPHALUS, 

mitomo     Chemical     Co.,     Ltd.,     Takarazuka 

ipan).  Takarazuka  Research  Center. 

t  primary  bibliographic  entry  see  Field  5B. 

87-08859 


At^IT1^  metabolism  OF  FENI- 
;OTHION  IN  AQUATIC  ORGANISMS:  II. 
ETABOLISM       IN      THE      FRESHWATER 

n^;^oCIPANGOPALUDINA  JAPONICA 
rt>  PHYSA  ACUTA, 

mitomo     Chemical     Co.,     Ltd.,     Takarazuka 

Pan).  Takarazuka  Research  Center. 


For  primary  bibliographic  entry  see  Field  5B. 
W87-08860 


COMPARATIVE     METABOLISM     OF     FENI- 

TROTHION  IN   AQUATIC  ORGANISMS:   HI. 

METABOLISM      IN      THE      CRUSTACEANS, 

DAPHNIA  PULEX  AND  PALAEMON  PAUCI- 

DENS, 

Sumitomo     Chemical     Co.,     Ltd.,     Takarazuka 

(Japan).  Takarazuka  Research  Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08861 


EFFECTS  OF  DISTILLERY  WASTE  ON  THE 
PERFORMANCE  OF  CICER  ARIETINUM  L., 

Gorakhpur  Univ.  (India).  Dept.  of  Botany. 

N.  Srivastava,  and  R.  Sahai. 

Environmental  Pollution,  Vol.  43,  No.  2,  p  91-102 

February  1987.  7  tab,  21  ref. 

Descriptors:  'Impaired  water  use,  'Distillery 
waste,  'Cicer,  'Water  pollution  effects,  'Phytotox- 
icity,  'Germination,  'Growth,  'Waste  disposal, 
Wastes,  Industrial  wastes.  Toxicity,  Seeds,  Produc- 
tivity, Primary  productivity,  Pigments,  Protein, 
Biomass,  Seedlings,  Roots,  Leaves,  Fertilization, 
Fertilizers,  India,  Chlorophyll,  Biological  oxygen 
demand,  Salinity,  Carbon  dioxide. 

The  impact  of  distillery  effluent  in  various  concen- 
trations (1,  2.5,  5,  10,  25,  50,  75,  and  100%)  was 
investigated  on  the  seed  germination,  Speed  of 
Germination  Index,  growth  behavior,  leaf  area, 
biomass,  net  primary  productivity,  pigment  con- 
tent, reproductive  capacity,  seed  output,  seed 
weight,  seed  density,  and  the  seed  protein  content 
of  Cicer  arietinum  L.  plants.  The  percentage  and 
speed  of  germination  of  seeds  were  increasingly 
retarded  with  increase  in  effluent  concentration, 
and  at  100%  concentration  there  was  no  germina- 
tion. The  seedlings  exhibited  maximum  shoot 
length  at  5%  concentration  and  maximum  root 
length  at  2.5%  concentration.  The  values  of  root 
and  shoot  lengths,  leaf  area,  biomass,  net  primary 
productivity,  pigment  content,  reproductive  capac- 
ity, seed  output,  seed  weight,  seed  density,  and 
seed  protein  content  in  pot  plants  exhibited  a  grad- 
ual increase  from  the  control  up  to  5%  concentra- 
tion and  decreases  at  higher  concentrations.  It  is 
suggested  that  the  very  high  BOD  load  and  the 
presence  of  excessive  concentrations  of  soluble 
salts  could  be  responsible  for  the  toxicity  of  the 
effluent.  The  effluent  at  up  to  5%  concentration 
was,  however,  beneficial  for  the  overall  growth 
parameters  studied,  and  can  thus  be  used  as  a  liquid 
fertilizer.  (Author's  abstract) 
W87-08873 


EFFECT  OF  POLLUTED  AND  LEACHED 
SNOW  MELT  WATERS  ON  THE  SOIL  BACTE- 
RIAL COMMUNITY-QUANTITATIVE  RE- 
SPONSE, 

University   of  East   Anglia,   Norwich   (England). 

School  of  Environmental  Sciences. 

I.  P.  Thompson,  I.  L.  Blackwood,  and  T.  D. 

Davies. 

Environmental  Pollution,  Vol.  43,  No.  2,  p  143- 

154,  February  1987.  6  tab,  40  ref. 

Descriptors:  'Acid  rain,  'Acid  snow,  'Snowmelt, 
'Water  pollution  effects,  'Leaching,  'Soil  bacte- 
ria, 'Ecological  effects,  'Population  density, 
'Acidic  waters,  'Nitrogen  cycle,  Bacteria,  Scot- 
land, Heterotrophic  bacteria,  Culturing  techniques, 
Snow  cover,  Snowpack,  Soil  profiles,  Soil  hori- 
zons, Acidity,  Chemical  properties,  Statistical  anal- 
ysis. 

The  effect  of  polluted  snowmelt  waters  on  the 
number  of  soil  bacteria  was  determined  using  soil 
cores  extracted  from  an  upland  catchment  in  the 
Cairngorm  Mountains  (Scotland).  Total  numbers 
of  viable  heterotrophic  bacteria  and  bacterial  deni- 
trifiers  were  determined  using  plate  and  MPN 
counts.  Separate  soil  cores  were  treated  with  simu- 
lated melt  waters  representative  of  the  composition 
of  the  first  melt  fraction  from  either  polluted  or 
leached  snowpacks.  The  number  of  bacteria  in  the 
Ah  soil  horizon  treated  with  polluted  snow  melt 
(PSM)  water  decreased  significantly  28-fold,  but 


Effects  Of  Pollution— Group  5C 

increased  by  11 -fold  in  the  BC  horizon.  Denitrifier 
numbers  decreased  by  8-fold  in  the  Ah  horizon, 
but  increased  by  more  than  2-fold  lower  down  the 
profile.  Overall,  the  bacterial  community  exposed 
to  simulated  leached  snow  melt  (LSM)  waters 
showed  little  change  in  the  Ah  horizon.  In  the  BC 
horizon,  total  viable  bacterial  numbers  decreased 
20-fold,  but  denitrifiers  numbers  were  unaffected. 
(Author's  abstract) 
W87-08874 


USE  OF  THE  POCKETBOOK  MUSSEL,  LAMP- 
SILIS  VENTRICOSA,  FOR  MONITORING 
HEAVY  METAL  POLLUTION  IN  AN  OZARK 
STREAM, 

Missouri  Department  of  Conservation,  Columbia. 
For  primary  bibliographic  entry  see  Field  5A. 

W87-08875 


ACUTE  TOXICITY  OF  BRESTAN  AND 
FENTIN  ACETATE  ON  SOME  FRESHWATER 
ORGANISMS, 

M.  Cotta-Ramusino,  and  A.  Doci. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  38,  No.  4,  p  647-652 
April  1987.  3  fig,  4  tab,  5  ref. 

Descriptors:  'Pesticide  toxicity,  'Brestan,  'Fentin 
acetate,  'Metal  organic  pesticides,  'Isopods, 
'Aquatic  insects,  'Water  pollution  effects,  Toxici- 
ty, Pesticides,  Tin,  Heavy  metals,  Herbicides. 

The  acute  toxicity  of  the  herbicide  stannic  triphen- 
ylacetate  (Brestan)  was  tested  on  aquatic  organisms 
and  compared  with  pure  fentin  acetate.  Organisms 
used  were  the  isopod  Asellus  aquaticus,  larval 
Chironomus  riparius,  and  the  cyprinid  Carassius 
auratus.  Mortality  rates  (TLm)  for  24  and  48  hrs 
and  the  safe  dilution  (D)  calculated  for  each  spe- 
cies are  as  follows:  (1)  for  C.  auratus,  TLm  24  h  = 
0.676  mg/1,  TLm  48  h  =  0.62  mg/1,  D  =  0. 16  mg/ 
1;  (2)  for  A.  aquaticus,  TLm  24  h  =  3-5  mg/1,  TLm 
48  h  =  1.1  mg/1,  D  =  0.02-0.04  mg/1;  and  (3)  for 
C.  riparius,  TLm  24  h  =  0.07  mg/1,  TLm  48  h  = 
0.05  mg/1,  D  =  0.008  mg/1.  (Doria-PTT) 
W87-08876 


TOXICITY  OF  PICLORAM  (4-AMINO-3,5,6- 
TRICHLOROPICOLINIC  ACID)  TO  LIFE 
STAGES  OF  THE  RAINBOW  TROUT, 

Dow  Chemical  Co.,  Midland,  MI.  Mammalian  and 
Environmental  Toxicology. 
M.  A.  Mayes,  D.  L.  Hopkins,  and  D.  C.  Dill. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  38,  No.  4,  p  653-660, 
April  1987.  3  tab,  12  ref. 

Descriptors:  'Picloram,  'Pesticide  toxicity,  'Her- 
bicides, 'Trout,  'Growth  stages,  'Water  pollution 
effects,  Pesticides,  Toxicity,  Fish,  Larval  growth 
stage,  Eggs,  Fish  eggs,  Survival,  Mortality,  Mor- 
bidity. 

The  toxicity  of  the  pyridine  herbicide  picloram  to 
fishes  was  determined  by  conducting  an  embryo- 
larval  test  with  rainbow  trout  obtained  from  a 
trout  farm  in  Red  Bluff,  CA.  Estimated  96-h  and 
192-h  LC50  values  and  95%  confidence  intervals 
were  15.6  (14.3-17.0)  and  14.0  (12.5-15.8)  mg/1, 
respectively.  Partial  mortality  occurred  at  16.5 
mg/1  during  the  first  96  h  and  at  10.9  mg/1  after 
192  h  of  exposure.  Sublethal  effects  such  as  surface 
breathing,  lack  of  schooling  behavior,  and  loss  of 
equilibrium  were  observed  at  10.9  mg/1  and 
higher.  Dissolved  oxygen  remained  <  80%  satura- 
tion; the  pH  and  temperature  ranged  between  pH 
7.8-8.2  and  11.8-12.5  C,  respectively.  It  is  conclud- 
ed that  picloram  does  not  constitute  an  acute  or 
chronic  hazard  to  aquatic  life  under  present  use 
guidelines.  (Doria-PTT) 
W87-08877 


EFFECTS  OF  LOWERED  DISSOLVED 
OXYGEN  CONCENTRATION  ON  THE  TOXIC- 
ITY OF  1,2,4-TRICHLOROBENZENE  TO  FAT- 
HEAD MINNOWS, 

Environmental  Research  Lab.-Duluth,  MN. 

A.  R.  Carlson. 

Bulletin    of    Environmental    Contamination    and 
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Toxicology  BECTA6,  Vol.  38,  No.  4,  p  667-673, 
April  1987.  1  tab,  11  ref. 

Descriptors:  'Dissolved  oxygen,  "Toxicity, 
•Water  pollution  effects,  'Minnows,  'Tnchloro- 
benzene,  'Chlorinated  hydrocarbons,  'Fish, 
Oxygen,  Hydrocarbons,  Growth  stages,  Juvenile 
growth  stage,  Larval  growth  stage,  Tissue  analy- 
sis, Hatching,  Biological  magnification,  Incubation, 
Survival,  Statistical  analysis,  Growth,  Accumula- 
tion, Bioaccumulation. 

The  effects  of  dissolved  oxygen  (DO)  concentra- 
tions were  determined  on  the  toxicity  of  1,2,4- 
trichlorobenzene  (1,2,4-TCB)  to  fathead  minnows 
(Pimephales  promelas)  exposed  during  the  embry- 
onic-to-larval-juvenile  development  stage.  Analy- 
ses were  conducted  by  gas  chromatography.  For 
fish  chronically  exposed  to  the  mean  1,2,4-TCB 
concentration  of  920  micrograms/1  at  8.1  mg/1 
DO,  mean  survival  was  37.5%  less  and  mean 
weight  was  28.7%  less  than  compared  to  the  8.1 
mg/1  DO  control.  At  the  comparable  toxicant  con- 
centration at  5.6  mg/1  DO,  the  mean  percentage 
survival  and  mean  weight  of  test  fish  were  not 
statistically  different  (P  =  0.95)  compared  to  the 
5.6  mg/1  DO  control.  At  the  comparable  mean, 
1,2,4-TCB  concentration  of  920  micrograms/1  at 
4^5  mg/1  DO,  effects  on  survival  and  growth  were 
more  marked;  mean  survival  was  reduced  by 
88.5%,  and  mean  weight  by  60.5%  compared  to 
the  4.5  mg/1  DO  control.  No  effects  of  1,2,4-TCB 
on  survival,  growth,  and  bioconcentration  were 
observed  at  mean  concentrations  of  500  micro- 
grams/1 or  lower,  and  no  direct  effects  of  lowered 
DO  concentrations  were  evident.  DO  concentra- 
tions had  no  significant  effect  on  1,2,4-TCB  uptake 
by  the  fish.  (Doria-PTT) 
W87-08879 

ACUTE  TOXICITY  OF  EMULSIFIABLE  CON- 
CENTRATIONS OF  THREE  INSECTICIDES 
COMMONLY  FOUND  IN  NONPOINT 
SOURCE  RUNOFF  INTO  ESTUARINE 
WATERS  TO  THE  MUMMICHOG,  FUNDULUS 
HETEROCLITUS, 

South  Carolina  State  Dept.  of  Health  and  Environ- 
mental Control,  Columbia. 
A.  H.  Trim.  .      . 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  38,  No.  4,  p  681-686, 
April  1987.  13  ref. 

Descriptors:  'Toxicity,  'Insecticides,  'Agricultur- 
al runoff,  'Nonpoint  pollution  sources,  'Estuarine 
environment,  'Fish,  'Water  pollution  effects,  En- 
vironment, Malathion,  Pesticides,  Organic  pesti- 
cides, Organophosphate  pesticides,  Phosphothioate 
pesticides,  Chromatography,  Gas  chromatography, 
Mortality. 

The  acute  toxicity  of  three  agricultural  insecticides 
(malathion,  endosulfan,  and  fenvalerate)  and  an 
insecticide  mixture  (endosulfan-fenvalerate)  were 
evaluated  using  adult  mummichog  (Fundulus  he- 
teroclitus)  obtained  from  an  estuary  south  of 
Charleston,  SC.  Endosulfan  was  the  most  toxic 
based  on  a  96-h  LC50  of  1.15  micrograms/1.  Fen- 
valerate was  second  most  toxic  (96-h  LC50  =1.84 
micrograms/1).  The  mixture  was  third,  with  a  96-h 
LC50  of  3.06  micrograms/1.  Malathion  was  least 
toxic  (96-h  LC50  =  22.51  micrograms/1).  The  U. 
S.  Fish  and  Wildlife  Acute  Toxicity  Ratings  Scale 
was  applied  to  the  results;  malathion  is  rated  as 
'extremely  toxic,'  with  the  other  formulations 
tested  being  'supertoxic.'  It  is  suggested  that  eco- 
logical field  sampling  should  be  added  to  an  inte- 
grated laboratory  and  field  toxicity  testing  ap- 
proach to  properly  assess  the  ecological  effects  of 
pesticides  in  the  coastal  zone.  (Doria-PTT) 
W87-08881 

CADMIUM  CONTAMINATION  IN  AMERICAN 
LOBSTER,  HOMARUS  AMERICANUS,  NEAR 
A  COASTAL  LEAD  SMELTER:  USE  OF  MUL- 
TIPLE LINEAR  REGRESSION  FOR  MANAGE- 
MENT, n  „  ... 
Department  of  Fisheries  and  Oceans,  Halilax 
(Nova  Scotia).  Fisheries  and  Environmental  Sci- 
ences. 
J.  F.  Uthe,  D.  P.  Scott,  and  C.  L.  Chou. 


Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  38,  No.  4,  p  687-694, 
April  1987.  2  fig,  3  tab,  8  ref. 

Descriptors:  'Cadmium,  'Lobsters.'Monitoring, 
'Bioaccumulation,  'Tissue  analysis,  'Marine  envi- 
ronment, 'Water  pollution  effects,  'Fisheries, 
•Shellfish  farming,  Regression  analysis,  Crusta- 
ceans, Heavy  metals,  New  Brunswick,  Canada, 
Mineral  industry,  Water  pollution  sources,  Accu- 
mulation, Spectroscopy,  Atomic  absorption  spec- 
troscopy, Statistical  analysis,  Sampling,  Environ- 
ment, Aquaculture. 

Monitoring  data  on   cadmium  levels  in  lobsters, 
obtained   between    1981    and    1985   at   Belledune 
Harbor,  New  Brunswick,  were  analyzed  in  order 
to  predict  the  years  in  which  certain  changes  to  the 
lobster  fishery  management  plan  might  be  imple- 
mented. Cadmium  measurements  were  carried  out 
by  atomic  absorption  spectrophotometry  using  a 
graphite  tube  furnace  and  the  method  of  standard 
additions  where  needed.   Contamination   is   very 
high,  with  mean  Cd  concentrations  in  lobster  di- 
gestive gland  of  160  mgAg  wet  weight  at  a  site 
near  the  effluent  pipeline  of  a  lead  smelter.  Im- 
proved effluent  treatment  since  1980  has  reduced 
aqueous  Cd  discharges  by  more  than  95%.   Be- 
tween 1981  and  1985,  Cd  concentrations  in  diges- 
tive gland  decreased  63.3-68.7%;  concentrations  in 
cooked  meat  have  decreased  55.6-64.3%.  A  statisti- 
cal analysis  was  based  upon  stepwise,  backward, 
multiple  linear  regression,  and  mean  Cd  levels  m 
digestive  gland  and  cooked  meat  are  predicted  for 
1986    It  is  suggested  that  the  controlled  fishery 
zone  established  in  1980  may  safely  be  eliminated 
in  1987,  and  that  the  harbor  should  be  re-opened  to 
normal  fishery  in  1989.  It  is  further  concluded  that 
the  use  of  a  rational  sampling  plan  coupled  with  an 
intensive  statistical  investigation  provided  results 
with  a  high  degree  of  confidence  using  a  relatively 
small  number  of  samples  from  each  site.  (Doria- 
PTT) 
W87-08882 


uptake  may  be  suppressed.  Low  concentrations  of 
chromium  (<0.1  mg/1)  may  have  a  stimulatory 
effect,  improving  apparent  carbon  uptake.  Howev- 
er, this  is  critically  dependent  upon  initial  cell 
density;  very  dense  cultures  may  exhibit  no  effect*. 
Therefore,  initial  cell  counts  and  other  test  condi- 
tions must  be  standardized  when  short-term  14C 
productivity  is  used  for  toxicant  evaluation. 
(Doria-PTT) 
W87-08886 


CORRELATION  BETWEEN  HEAVY  METAL 
ACUTE  TOXICITY  VALUES  IN  DAPHNIA 
MAGNA  AND  FISH, 

Industrial  Toxicology  Research  Centre,  Lucknow 

(India). 

For  primary  bibliographic  entry  see  Field  5A. 

W87-08887 


DYNAMICS  OF  NITROGEN  AND  CARBON  IN 
SOIL  DURING  PAPERMILL  SLUDGE  DE- 
COMPOSITION, 

Maine  Univ.  at  Orono.  Dept.  of  Plant  and  Soil 

Sciences. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-08891 


EFFECT  OF  IRRIGATION  ON  PERSISTENT 
TOXICITY  OF  INSECTICIDES  APPLIED  AS 
GRANULES  TO  SOIL  TO  BROWN  PLANT 
HOPPER  AND  RICE  SWARMING  CATERPIL- 
LAR, 

Kerala  Agricultural  Univ.,  Trivandrum  (India). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-08897 


IMPACT-SENSITIVENESS  OF  SOIL  ORIBA- 
TID  SPECIES  TO  THE  WASTE  WATER  FROM 
A  COAL  DISTILLATION  PLANT, 

Calcutta  Univ.  (India).  Dept.  of  Life  Science. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-08898 


CADMIUM  AND  LEAD  IN  LAKE  ONTARIO 
SALMON1DS, 

Rochester  Univ.  Medical  Center,  NY.  Dept.  of 

Biophysics. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-08883 


HEXAVALENT  CHROMIUM  EFFECTS  ON 
CARBON  ASSIMILATION  IN  SELENASTRUM 
CAPRICORNUTUM, 

North  Texas  State  Univ.,  Denton.  Inst,  of  Applied 

Sciences. 

D.  A.  Piilard,  P.  M.  Rocchio,  K.  M.  Cassidy,  S.  M. 

Stewart,  and  B.  D.  Vance. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  38,  No.  4,  p  715-721, 

April  1987.  4  fig,  15  ref. 

Descriptors:  'Chromium,  'Carbon,  'Bioaccumula- 
tion, 'Selenastrum,  'Photosynthesis,  'Toxicity, 
'Bioindicators,  'Bioassay,  Accumulation,  Chloro- 
phyta,  Indicators,  Plant  physiology,  Algae,  Pro- 
ductivity, Primary  productivity,  Radioisotopes, 
Carbon  radioisotopes,  Radioactivity  techniques, 
Light  intensity,  Respiration,  Carbon  dioxide, 
Assay. 

The  potential  effects  of  hexavalent  chromium  on 
Selenastrum  capricornutum  were  evaluated  via 
photosynthetic  response.  Productivity  was  deter- 
mined using  the  14C  method.  Concentrations  of 
cadmium  (0.0,  0.02,  0.04,  0.06,  0.08,  and  0.10  mg/1) 
were  added  to  sets  of  light  and  dark  bottles  which 
were  then  injected  with  14C-labeled  NaHC03  and 
incubated.  Primary  productivity  remained  relative- 
ly constant  through  time  except  for  an  insignificant 
decrease  at  0.02  mg/1.  The  decline  was  due  to  both 
a  decrease  in  carbon  uptake  in  the  light  bottles  and 
a  sharp  increase  in  the  dark  bottles.  Carbon  uptake 
in  the  dark  bottles  was  significantly  different 
among  treatments.  It  was  apparent  that  a  stimula- 
tory effect  (hormesis)  by  chromium  was  occurring 
in  the  dark  bottles.  It  is  concluded  that  hexavalent 
chromium  appears  to  act  primarily  on  processes 
occurring  in  the  absence  of  light  in  the  Chloro- 
phyta.  Respiration  is  stimulated,  while  dark  carbon 


EFFECT  OF  MOSQUITO  KILLER  INSECT! 
CIDES  ON  FRESHWATER  MUSSELS, 

Balaton     Limnological     Research     Inst.,    Tihanj 

(Hungary). 

I.  Varanka.  . 

Comparative   Biochemistry   and   Physiology  (C) 

Vol.  86,  No.  1,  p  157-162,  January  1987.  2  fig,  . 

tab,  28  ref. 

Descriptors:  'Limnology,  'Mosquitoes,  'Pesticidi 
toxicity,  'Mussels,  'Aquatic  environment,  'Insecti 
cides,  'Water  pollution  effects,  Aquatic  insect! 
Environment,  Hardness,  Chemical  properties,  Sa 
linity,  Mortality,  Behavior,  Animal  behavior,  Mol 
lusks,  Malathion,  Pesticides,  Organic  pesticide! 
Organophosphorus  pesticides,  Toxicity,  Anima 
physiology. 

The  effects  of  4  insecticides  (Fyfanon,  K-Orthrir 
Unitox  7,  and  Unitox  20)  was  investigated  on  tn 
freshwater  mussels  Anodonta  cygnea,  A.  anatini 
and  Unio  pictorum.  The  studies  were  performed  l 
hard  water.  LC50  values  for  24,  48,  72,  and  96 
and  for  7  days  were  determined  with  a  static  test ; 
22  C.  All  3  mussels  proved  to  be  extremely  tole 
ant  to  the  insecticides  tested.  However,  at  a  coi 
centration  of  0.1  microgram/1,  all  4  insecticidt 
affected  the  periodic  activity  of  U.  pictorum.  In  / 
anatina,  3  of  them  (Fyfanon,  K-Orthnn,  an 
Unitox  7)  and  in  A.  cygnea  2  of  them  (K-Ortlir 
and  Unitox  7)  evoked  alterations.  This  concentr 
tion  is  lower  by  3  to  5  orders  of  magnitude  thi 
those  of  the  96-h  LC50  values.  (Author's  abstrac 
W87-08908 

CONTAMINATION  OF  FISH  FROM  TH 
FRENCH  ZONE  OF  LAKE  LEMAN  BY  O' 
GANOCHLORINE  COMPOUNDS  BETWEE 
1973  AND  1981  (CONTAMINATION  DES  PO 
SONS  DU  SECTEUR  FRANCAIS  DUO 
LEMAN,  PAR  LES  COMPOSES  ORGANOC! 
LORES  ENTRE  1973  ET  1981), 
Ministere  de  1'Agriculture,  Pans  (France).  Laboi 
toire  Central  d'Hygiene  Alimentaire. 
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rimary  bibliographic  entry  see  Field  2H. 
D8909 


:    OF    14C-LINDA.NE    IN    A    RICE-FISH 
EL  ECOSYSTEM. 

le  Eastern  Regional  Radioisotope  Centre  for 

rab  Countries,  Cairo  (Egypt). 

rimary  bibliographic  entry  see  Field  5B. 
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;e  manure  and  lagoon  effluent 
jed  to  a  temperate  forage  mix- 
|  i.  persistence,  yield,  quality, 
elemental  removal, 

ultural  Research  Service,  Raleigh,  NC.  Dept. 

>p  Science  and  Animal  Science. 

Jurns,  P.  W.  Westerman,  L.  D.  King,  M  R. 

ash,  and  G.  A.  Cummings. 

il  of  Environmental  Qualitv  JEVQAA,  Vol. 

».  2,  p  99-105,  April-June  1987.  7  tab,  34  ref. 

iptors:  'Animal  wastes,  'Lagoon  effluents, 
ges,  'Waste  disposal,  'Land  disposal,  'Nutri- 
'Water  pollution  effects,  'Crop  yield,  Swine, 
re.  Groundwater,  Grasses. 

(Sus  scrofa  domesticus)  waste  can  be  a 
at  source  for  crops  when  applied  as  a  manure 

or  lagoon  effluent.  Limited  land  area  for 
al  may  result  in  high  application  rates.  Yet 
mist  be  controlled  to  ensure  stand  persistence 
:nmal  crops  are  grown  and  if  groundwater 
t  (N03  concentrations)  are  to  be  considered, 
safe  concentration  of  elements  in  the  result- 
rage  must  be  assured  if  used  for  animal  feed. 
t  study  was  conducted  to  determine  the 
of  applying  swine  waste  as  manure  slurry  or 
i   effluent    on    persistence    of   a    temperate 

mixture  of  predominantly  tall  fescue  (Fes- 
irundinacea  Schreb.).  Treatments  were:  a 
ercial  N-P-K  fertilizer  (F),  consisting  of  201 
Tia/yr  (67  kg/ha  in  three  applications)  and 
1  65  kg/ha  of  P  and  K,  respectively;  670  kg 
ha/yr  as  a  swine  manure  slurry  (M);  and 
■rag  approximately  600  (El)  and  1200  (E2) 
N/ha  from  swine  lagoon  effluent.  Subtropi- 
isses  invaded  all  treatments  by  the  third  year 
e  E2  treatment  had  greatest  infestation  aver- 
53%  of  the  dry  matter  and  tall  fescue  aver- 
only  39%.  Dry  matter  yields  were  similar 
m  F  and  M  treatments  averaging  7750  kg/ 
while  applying  N  as  effluent  (El)  increased 
3430  kg/ha  above  M.  Doubling  the  N  load- 
e  (E2  vs.  El)  did  not  increase  yields  (P  <  or 
5).  Concentrations  of  the  11  elements  ana- 
(N,  P,  K,  Ca,  Mg,  CI,  Mn,  Cu,  Zn,  Fe,  and 
owed  a  treatment  x  year  interaction.  Forage 
as  consistently  increased  by  M  treatment 
ired  with  F  or  El  treatments  and  forage  Cu 
evated  by  M  treatment  the  last  2  yr  of  the 
In  vitro  dry  matter  disappearance  was  simi- 
0-685  g/kg)  among  all  treatments,  but  forage 
<  concentration  from  El  and  E2  treatments, 
ter  the  second  year  for  the  M  treatment,  was 
ered  unsafe  for  ruminants  (>  700  mg  N03- 
•  The  M,  El,  and  E2  treatments  added  large 
lies  of  elements  (N,  P,  K,  Ca,  Na,  and  CI) 
'ere  not  removed  in  the  forage.  (See  also 
8920)  (Author's  abstract) 
8919 


E  MANURE  AND  LAGOON  EFFLUENT 
IED  TO  A  TEMPERATE  FORAGE  MIX- 
:  D.  RAINFALL  RUNOFF  AND  SOIL 
HCAL  PROPERTIES, 

lltural  Research  Service,  Raleigh,  NC.  Dept. 
icultural  and  Biological  Engineering. 
Westerman,  L.  D.  King,  J.  C.  Burns,  G.  A. 
ings,  and  M.  R.  Overcash. 
J  of  Environmental  Quality  JEVQAA,  Vol. 
>.  2,  p  106-112,  April-June  1987.  4  fig,  5  tab, 


ptors:  'Animal  wastes,  'Lagoon  effluents, 
ges,  'Waste  disposal,  'Land  disposal,  'Nutri- 
'Water  pollution  effects.  Groundwater, 
s.  Rainfall,  Runoff,  Soil  chemistry,  Manure. 

of  swine  (Sus  scrofa  domesticus)  waste  used 
op  production  must  be  sufficient  to  supply 


adequate  nutrients  but  must  not  pose  a  surface  or 
groundwater  pollution  hazard.  To  determine  ac- 
ceptable rates,  plots  of  predominantly  tall  fescue 
(Festuca  arundinacea  L.  Schreb)  on  a  Cecil  soil 
(Typic  Hapludults)  received  no  treatment  (C); 
commercial  fertilizer  (F)  at  201-34-65  kg  N-P-K/ 
ha/yr,  swine  manure  slurry  (M)  supplying  670  kg 
N/ha/yr,  or  swine  lagoon  effluent  (E)  applied  by 
sprinkler  irrigation  to  supply  600  (El)  or  1200  (E2) 
kg/N/ha/yr  for  4  yr.  The  waste  treatments, 
chosen  to  evaluate  acceptable  maximum  applica- 
tion rates  when  land  is  limited,  resulted  in  much 
higher  applications  of  N,  P,  K,  and  other  nutrients 
than  are  normally  used  for  temperate  species. 
Runoff  from  E2  had  an  annual  mean  concentration 
of  13  mg/L/N03-N  but  the  low  runoff  volume 
resulted  in  mass  transport  of  only  about  10  kg/ 
N03-N/ha/yr.  Concentration  of  P  was  significant- 
ly higher  with  E2  (9  mg/L)  and  M  (6  mg/L)  than 
with  the  other  treatments.  The  runoff  quality  from 
El  was  not  significantly  different  than  that  from  F. 
Soil  N03-N  concentrations  to  a  depth  of  200  cm 
showing  significant  differences  in  the  order  E2  = 
M  >  El  >  F  =  C.  For  E2,  49%  of  the  applied  N 
could  not  be  accounted  for  by  crop  removal,  in- 
creased soil  N03-N,  or  runoff.  Mehlich  1  extracta- 
ble  P  was  greater  with  E2  than  with  the  other 
treatments.  Extractable  soil  K  and  Na  were  in- 
creased by  El  and  E2  but  treatments  had  little  or 
no  effect  on  extractable  Ca,  Mg,  Cu,  Zn,  Mn,  or  on 
total  N,  organic  matter,  or  pH.  Analysis  of  runoff 
and  soil  N03-N  data  indicate  that  M,  E2,  and 
perhaps  El  supplied  excess  N.  Consequently,  sur- 
face and  groundwater  pollution  hazards  may  be 
created  by  applying  manure  and  effluent  at  the 
rates  studied.  Pollution  by  runoff  was  more  likely 
when  rainfall  occurred  soon  after  manure  or  fertil- 
izer application.  (See  also  W87-08919)  (Author's 
abstract) 
W87-08920 


RESIDUAL  EFFECTS  OF  SEWAGE  SLUDGE 
ON  SOYBEAN:  I.  ACCUMULATION  OF 
HEAVY  METALS, 

Maryland  Univ.,  College  Park.  Dept.  of  Agrono- 
my. 

J.  R.  Heckman,  J.  S.  Angle,  and  R.  L.  Chaney. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
16,  No.  2,  p  113-117,  April-June  1987.  9  tab,  20  ref. 

Descriptors:  'Bioaccumulation,  'Path  of  pollut- 
ants, 'Water  pollution  effects,  'Sludge  disposal, 
'Land  disposal,  'Soybeans,  'Heavy  metals,  Field 
tests,  Food  crops,  Growth. 

The  potential  for  excessive  crop  uptake  of  heavy 
metals  from  land  previously  amended  with  sludge 
is  of  concern  because  of  the  persistence  of  heavy 
metals.  Field  studies  were  therefore  conducted  at 
two  locations  in  1983  and  1984  to  examine  the 
residual  effects  of  sewage  sludge  on  heavy  metal 
uptake  by  soybean  (Glycine  max  (L.)  Merr.).  The 
Fairland  plots  (Typic  Hapludults)  had  been  amend- 
ed with  two  rates  of  anaerobically  digested  sludge 
in  1975.  The  Beltsville  plots  (Typic  Paleudults)  had 
been  established  in  1976  with  limed-anaerobically 
digested,  limed-raw,  limed-compost,  or  heat-treat- 
ed sludge  and  in  1978  with  Nu-Earth  (Chicago,  IL) 
anaerobically  digested  sludge.  Treatments  consist- 
ed of  various  sludge  rates  and  pH  regimes.  The 
concentrations  of  metals  in  soybean  shoots  at  the 
R4  growth  stage  varied  according  to  sludge  type, 
application  rate,  and  soil  pH.  Metal  uptake  from 
low  metal,  limed  sludges  was  similar  to  that  of 
controls.  Metal  uptake  was,  however,  increased  by 
unlimed  sludges  that  were  high  in  metal  content. 
Digested  sludge  linearly  increased  shoot  metal 
concentrations  of  Zn,  Cd,  Cu,  and  Ni.  Compared 
to  the  unamended  control,  soybean  Zn  increased 
from  24  to  165  mg/kg  and  Cd  increased  from0.06 
to  0.25  mgAg  at  the  112  Mg/ha  rate.  The  shoot 
Cd  concentration  was  over  seven  times  higher 
from  Cd  rich  Nu-Earth  sludge  as  compared  to  the 
other  sludges.  Shoot  Zn  and  Cd  concentrations 
exhibited  significant  linear  and  quadratic  relation- 
ships with  rates  of  heat-treated  and  Nu-Earth 
sludge.  There  was  a  greater  response  of  shoot  Zn 
and  Cd  accumulation  to  sludge  rate  at  low  soil  pH. 
At  the  100  Mg/ha  rate  of  Nu-Earth  sludge,  soy- 
bean Zn  and  Cd  concentrations,  respectively,  were 
59  and  1.75  mg/kg  at  soil  pH  6.4  and  84  and  2.54 
mgAg  at  soil  pH  5.8.  These  results  indicate  that 


Effects  Of  Pollution — Group  5C 

sludge  composition  and  soil  pH  can  h.. 

tial  influence  on  soybean  metal  uptake  foi  •) 

yr  after  the  initial   sludge  application.   (S         iso 

W87-08922)  (Author's  abstract) 

W87-08921 


RESIDUAL  EFFECTS  OF  SEWAGE  SLUDGE 
ON  SOYBEAN:  U.  ACCUMULATION  OF  SOIL 
AND  SYMBIOTICALLY  FIXED  NITROGEN, 

Maryland  Univ.,  College  Park.  Dept.  of  Agrono- 
my. 

J.  R.  Heckman,  J.  S.  Angle,  and  R.  L.  Chaney. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
16,  No.  2,  p  118-124,  April-June  1987.  3  tab,  25  ref. 

Descriptors:  'Bioaccumulation,  'Path  of  pollut- 
ants, 'Water  pollution  effects,  'Sludge  disposal, 
'Land  disposal,  'Soybeans,  'Heavy  metals,  'Ni- 
trogen fixation,  Field  tests,  Food  crops,  Growth, 
Moisture  stress. 

Nitrogen  and  heavy  metals  derived  from  sewage 
sludge  may  potentially  affect  N2  fixation  and  soy- 
bean (Glycine  max  (L.)  Merr.)  growth.  Field  stud- 
ies were  conducted  at  two  locations  in  1983  and 
1984  to  examine  the  residual  effects  of  sewage 
sludge  on  N2  fixation  in  soybean.  The  Fairland 
plots  (Typic  Hapludults)  were  amended  with  two 
rates  of  anaerobically  digested  sludge  in  1975.  The 
Beltsville  plots  (Typic  Paleudults)  were  established 
in  1976  with  limed-anaerobically  digested,  limed- 
raw,  limed-compost,  or  heat-treated  sludge,  and  in 
1978  with  Nu-Earth  (Chicago,  IL)  anaerobically 
digested  sludge.  Nonnodulating  and  nodulating 
isolines  of  'Clark'  soybean  were  grown  on  the 
sludge-treated  plots,  which  consisted  of  various 
sludge  rates  and  pH  regimes.  Dry  matter  and  total 
N  accumulation  were  determined  in  the  shoots  at 
the  R4  stage  of  maturity.  Dry  matter  and  N  accu- 
mulation by  nonnodulating  soybean  generally  in- 
creased due  to  greater  availability  of  soil  N  on  the 
sludge  plots.  In  nodulating  soybean,  dry  matter 
production  and  N2  fixation  were  enhanced  by 
most  sludges  with  the  greatest  increase  occurring 
under  moisture  stress.  In  1983,  a  dry  year,  dry 
matter  of  nodulating  soybean  and  N2  fixation  (esti- 
mated by  the  difference  method)  were  increased 
by  all  sludges  at  Beltsville.  During  this  year,  dry 
matter  and  amount  of  N  fixed  increased  from  16.5 
g/plant  and  285  mg/N  plant  (control)  to  31.1  g/ 
plant  and  706  mg/N/plant  at  the  672  Mg/ha  limed- 
compost  sludge  rate,  respectively.  In  1984,  a 
normal  rainfall  year,  dry  matter  and  N2  fixation 
was  moderately  higher  on  sludge  plots  compared 
to  control  levels.  Dry  matter  and  N2  fixation 
showed  a  quadratic  response  due  to  overliming  by 
high  applications  of  limed-digested  and  limed-raw 
sludges.  Evidence  for  toxicity  of  sludge  metals  on 
N2  fixation  was  not  found  at  Beltsville  sludge 
plots.  However,  a  toxic  effect  may  be  suggested  by 
high  metal  sludge  at  Fairland  sludge  plots.  In 
addition  to  a  decrease  in  the  amount  of  N2  fixed, 
nonnodulating  plant  dry  matter  increased  with 
sludge,  whereas  nodulating  plant  dry  matter  de- 
creased. Results  suggest  that  while  sludge  amended 
soil  may  enhance  soybean  growth,  such  beneficial 
results  may  be  limited  to  sludges  low  in  heavy 
metals.  (See  also  W87-08921)  (Author's  abstract) 
W87-08922 


SOYBEAN  GROWTH  AND  BORON  DISTRIBU- 
TION IN  A  SANDY  SOIL  AMENDED  WITH 
SCRUBBER  SLUDGE, 

Minnesota   Agricultural    Experiment    Station,    St. 

Paul. 

L.  S.  Ransome,  and  R.  H.  Dowdy. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

16,  No.  2,  p  171-175,  April-June  1987.  1  fig,  3  tab, 

24  ref. 

Descriptors:  'Water  pollution  effects,  'Sludge  dis- 
posal, 'Land  disposal,  'Path  of  pollutants,  'Soy- 
beans, 'Boron,  Agriculture,  Field  tests,  Food 
crops,  Growth,  Nutrients,  Leaching,  Toxicity. 

A  field  study  was  conducted  to  determine  the 
feasibility  of  using  scrubber  sludge  residues  from 
coal-fired  generation  of  electricity  as  an  agricultur- 
al soil  amendment.  Boron  distribution  between 
plant,  soil,  and  soil  water  was  monitored  to  deter- 
mine whether  scrubber  sludge  application  would 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C— Effects  Of  Pollution 

enhance  crop  growth  by  alleviation  of  the  B-defi- 
cient  status  of  an  irrigated  Hubbard  loamy  sand 
(Udorthentic  Haploborolls)  without  elevation  of 
soil  or  soil-water  B  to  phytotoxic  levels.  Soybean 
(Glycine  max  L.)  plants  were  grown  on  plots 
amended  with  0,  10,  20,  and  40  Mg  scrubber 
sludge/ha.  Effects  on  plant  populations,  bean  yield 
and  nutrient  content,  B  availability,  soil-water  B 
concentration,  and  electrical  conductivity  (EC) 
were  measured  for  three  growing  seasons.  Hot- 
water  extractable  soil  B  was  elevated  from  low 
(0.40  mgAg)  to  sufficiency  levels  (>  1.0  mgAg) 
by  application  of  at  least  20  Mg  scrubber  sludge/ 
ha;  such  levels  were  maintained  for  two  to  three 
growing  seasons.  Soil-water  EC  and  B  concentra- 
tions reached  levels  potentially  detrimental  to  soy- 
bean production  during  the  application  year  at  the 
40  Mg/ha  rate.  Elevated  soil-water  EC  and  B 
levels  were  mediated  after  the  first  growing  season 
as  leaching  removed  excess  soluble  components 
from  the  root  zone.  Soybean  populations  decreased 
linearly  with  increasing  rates  of  application  the 
first  two  growing  seasons  following  application. 
Yield  was  significantly  reduced  the  first  year  but 
was  enhanced  in  response  to  scrubber  sludge  appli- 
cation the  third  growing  season.  Leaf  B  content 
was  significantly  increased  all  3  yr;  symptoms  of  B 
toxicity  were  visible  only  during  the  year  of  appli- 
cation. Seed  B,  although  significantly  affected  by 
treatment,  did  not  parallel  leaf  B  or  yield.  (Au- 
thor's abstract) 
W87-08927 


SOIL  CLOGGING  DURING  SUBSURFACE 
WASTEWATER  INFILTRATION  AS  AFFECT- 
ED BY  EFFLUENT  COMPOSITION  AND 
LOADING  RATE, 

Wisconsin   Univ.-Madison.   Coll.   of  Agricultural 

and  Life  Sciences. 

R.  L.  Siegrist. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

16,  No.  2,  p  181-187,  April-June  1987.  4  fig,  4  tab, 

27  ref. 

Descriptors:  *Water  pollution  effects,  *Soil  clog- 
ging, 'Infiltration,  'Effluents,  'Impaired  water 
use,  'Model  studies,  Soil  properties,  Suspended 
solids,  Field  tests. 

The  soil  clogging  effects  of  wastewater  effluent 
composition  and  loading  rate  were  investigated  in 
pilot-scale  infiltration  cells  installed  in  situ  in  the 
structured  silty  clay  loam  subsoil  of  a  Typic  Argiu- 
doll  (fine-silty,  mixed,  mesic).  Over  a  70-month 
period  domestic  septic  tank  effluent  (DSTE), 
graywater  septic  tank  effluent  (GSTE  and  tapwat- 
er  (TW)  were  intermittently  applied  in  an  average 
of  5.2  cm/d  and  in  all  DSTE  treatments,  severe 
soil  clogging  led  to  continuous  ponding  of  the  soil 
infiltrative  surfaces.  A  logistic  model  fit  to  the 
experimental  data  confirmed  that  soil  clogging  de- 
velopment was  highly  correlated  with  the  cumula- 
tive mass  density  loadings  of  total  biochemical 
oxygen  demand  and  suspended  solids.  After  62  and 
70  months  of  loading,  soil  properties  were  deter- 
mined with  depth.  Clogged  infiltrative  surface 
zones  exhibited  significant  accumulations  of  organ- 
ic materials  at  the  infiltrative  surface  and  within 
the  first  few  millimeters  of  the  soil  matrix.  This 
field  study  demonstrated  that  higher  quality 
wastewater  effluents  can  be  discharged  to  subsur- 
face infiltration  systems  at  hydraulic  loading  rates 
in  excess  of  those  utilized  for  DSTE  without  stim- 
ulating soil  clogging  development.  (Author's  ab- 
stract) 
W87-08928 


COMPARATIVE  EFFECTS  OF  MINE  WASTES 
ON  THE  BENTHOS  OF  AN  ACID  AND  AN 
ALKALINE  POND, 

Quebec  Univ.,  Montreal.  Dept.  des  Sciences  Biolo- 

giques. 

P.  Wickham,  E.  van  de  Walle,  and  D.  Planas. 

Environmental  Pollution,  Vol.  44,  No.  2,  p  83-99, 

1987.  2  fig,  3  tab,  51  ref. 

Descriptors:  'Tailings  ponds,  'Benthos,  'Water 
pollution  effects,  'Limnology,  'Acid  ponds,  'Al- 
kaline ponds,  'Mine  wastes,  Bioaccumulation, 
Heavy  metals.  Sediments,  Aquatic  insects. 


Benthic  invertebrates  collected  from  an  acid  (pH 
3.2)  and  an  alkaline  (pH  7.9)  tailing  pond  in  the 
Rouyn-Noranda  mining  region  were  compared 
with  those  of  a  control  pond  in  order  to  assess  the 
effects  of  the  pH  on  the  benthic  community  struc- 
ture and  on  metal  accumulation  by  invertebrates. 
The  acid  pond  showed  high  mean  soluble  concen- 
trations of  aluminum  (2600  ppb),  copper  (230  ppb), 
iron  (6500  ppb)  and  zinc  (4900  ppb)  in  the  water 
and  high  mean  concentrations  of  copper  (340 
ppm),  iron  (15,238  ppm)  and  zinc  (445  ppm)  in  the 
sediments.  The  benthic  fauna  was  dominated  by 
Chironomus  spp  and  the  water  beetle  Ilybius  sp. 
The  Shannon-Weaver  diversity  index  was  0.04. 
The  alkaline  pond  had  high  mean  sediment  con- 
centrations of  cadmium  (21  ppm),  iron  (15,823 
ppm),  manganese  (658  ppm)  and  nickel  (146  ppm). 
A  total  of  37  insect  genera  and  a  diversity  index  of 
3.4  were  recorded  for  this  pond.  Of  the  seven 
metals  studied  only  copper  and  aluminum  showed 
greater  accumulations  in  the  biota  of  the  contami- 
nated ponds  than  in  that  of  the  control.  Insects 
dominated  the  benthic  fauna  in  both  contaminated 
ponds  and  Crustacea  in  the  control.  (Author's  ab- 
stract) 
W87-08962 


EFFECTS  OF  LOW  AMBIENT  PH  ON  PERIVI- 
TELLINE  FLUID  OF  AMBYSTOMA  MACULA- 
TUM  (SHAW)  EGGS, 

Acadia  Univ.,  Wolfville,  (Nova  Scotia).  Dept.  of 

Biology. 

L.  Robb,  and  D.  Toews. 

Environmental  Pollution,  Vol.  44,  No.  2,  p  101- 

107,  1987.  1  fig,  1  tab,  9  ref. 

Descriptors:  'Ambystoma,  'Water  pollution  ef- 
fects, 'Fish  eggs,  'Ponds,  'Acid  rain,  'Nova 
Scotia,  'Perivitelline  fluid,  'Acidity,  Larvae, 
Hatching,  Reproduction. 

Egg  clumps  of  Ambystoma  maculatum  were  col- 
lected from  a  pond  on  the  south  side  of  the  Ga- 
spereau  Valley,  Kings  County,  Nova  Scotia,  to 
determine  the  effects  of  low  ambient  pH  levels  on 
the  perivitelline  fluid  pH.  Egg  masses  were  placed 
in  aquaria  filled  with  pond  water  adjusted  to  pH 
4  0,  5.0,  6.0  and  7.0.  Perivitelline  fluid  was  with- 
drawn from  the  eggs  at  1,  3,  5,  7,  24,  48,  96  and  120 
h  after  initial  immersion,  and  its  pH  measured. 
Initial  perivitelline  fluid  values  decreased  signifi- 
cantly 7  to  96  h  after  initial  immersion  in  treat- 
ments altered  to  pH  4.0  and  5.0.  Rate  of  H(+) 
influx  into  the  perivitelline  fluid  is  much  greater  in 
eggs  immersed  in  water  at  pH  4  than  in  water  at 
pH  5  or  6.  Medium  Tolerance  Limit  tests  indicated 
a  critical  pH  value  between  3.5  and  4.0  for  newly 
hatched  larvae.  (Author's  abstract) 
W87-08963 


FACTORS  INFLUENCING  ACUTE  TOXICITY 
OF  COAL  ASH  TO  RAINBOW  TROUT 
(SALMO  GAIRDNERI)  AND  BLUEGILL  SUN- 
FISH  (LEPOMIS  MACROCHIRUS), 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 

D.  S.  Cherry,  J.  H.  Van  Hassel,  P.  H.  Ribbe,  and  J. 
Cairns. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
2,   p  293-306,  April    1987.   3   fig,   6  tab,   50  ref. 

Descriptors:  'Bioassay,  'Water  pollution  effects, 
•Coal  ash,  'Trout,  'Bluegills,  'Toxicity,  Heavy 
metals,  Fly  ash,  Mortality,  Acidity,  Effluents,  Fish. 

The  potentially  toxic  components  in  coal  ash  (ash 
particles,  heavy  metals)  were  evaluated  in  labora- 
tory static,  acute  (96  hr)  bioassays,  both  separately 
and  in  various  combinations  with  extreme  pH  (5.0 
and  8.5),  using  rainbow  trout  (Salmo  gairdneri)  and 
bluegill  sunfish  (Lepomis  macrochirus).  Ash  parti- 
cle morphology  and  metal  distribution  analysis, 
using  electron  microscopy  and  surface-subsurface 
analysis  by  ion  microscopy,  showed  that  metals 
could  be  either  clumped  or  evenly  distributed  on 
the  surface  of  fly  ash.  Surface  enrichment  on  fly 
ash  particles  from  electrostatic  precipitators,  as 
measured  by  ion  microscopy,  was  found  for  cadmi- 
um, copper,  chromium,  nickel,  lead,  mercury,  tita- 
nium, arsenic,  and  selenium.  Bottom  (heavy)  ash 
was   not  acutely   toxic   to  either   fish  species  at 


concentrations  of  up  to  1500  mg/1  total  suspend) 
solids  (TSS)  at  pH  5.0,  7.5,  or  8  5.  Fly  ash  particl 
were  not  acutely  toxic  to  bluegill  at  levels  up 
1360  mg/1  TSS.  Rainbow  trout  were  highly  sen 
tive  to  fly  ash  (25  to  60  percent  mortality.) 
concentrations  of  4.3  to  20.5  mg/1  TSS  when  d 
solved  metal  availability  was  high  but  were  a 
sensitive  at  higher  particulate  concentrations  (58 
638  mg/1  TSS)  when  dissolved  metals  were  lo 
When  metals  were  acid-leached  from  fly  ash  pri 
to  testing,  no  rainbow  trout  mortality  occurred 
TSS  concentrations  of  up  to  2,350  mg/1  TS 
When  the  percent  of  dissolved  metal  was  hi 
(e.g.,  50-90  percent  of  the  total),  fish  mortality  « 
increased.  Rainbow  trout  were  nearly  two  ordi 
of  magnitude  more  sensitive  than  bluegill  wh 
subjected  to  a  blend  of  cadmium,  chromiu 
copper,  nickel,  lead,  and  zinc.  The  two  spec 
were  similar  in  their  acute  sensitivity  to  acidic  | 
at  levels  at  or  below  4.0  and  alkaline  pH  of  9.1. 
the  pH  of  coal  ash  effluent  is  contained  within  1 
range  6.0  to  9.0,  acute  toxicity  to  fish  can 
attributed  to  trace  element  availability  from  fly  i 
but  not  heavy  ash.  Control  of  holding  pond  a 
effluent  pH  and  maximizing  pond  residence  ti 
are  important  strategies  for  minimizing  effects 
ash  pond  discharges  on  fish.  (Author's  abstra 
W87-08978 


EFFECT  OF  SEWAGE  SLUDGE  ON  SC 
STRUCTURAL  STABILITY:  MICROBIOLOl 
CAL  ASPECTS, 

Agricultural  Research  Organization,  Bet-Daj 
(Israel).  Volcani  Center. 
L.  Metzger,  D.  Levanon,  and  U.  Mingelgnn. 
Soil  Science  Society  of  America  Journal  SSSJ1 
Vol.  51,  No.  2,  p  346-351,  March-April  1987.  5 
3  tab,  28  ref.  Israel  National  Council  for  Resea 
Grant  WT  222. 

Descriptors:  'Microbiological  studies,  'Water  i 
lution  effects,  'Waste  disposal,  'Sludge  dispo 
•Land  disposal,  'Soil  water,  Loess,  Soil  propert 
Aggregates,  Bacteria,  Fungi,  Incubation,  Carbo 
drates. 

The  effect  of  the  addition  of  sewage  sludge  on 
content  of  water-stable  aggregates  (WSA)  i 
structureless  loessial  soil  was  studied  in  a  ! 
incubation  experiment.  The  changes  in  the  W 
content  after  addition  of  5%  sludge  were  cha 
terized  by  a  phase  of  WSA  formation  (las' 
about  10  d  at  25  C)  and  a  phase  of  decreasing  W 
content  leading  to  a  constant  WSA  level.  The 
phase  was  associated  with  a  sharp  increase  in  1 
terial  and  fungal  populations,  a  high  rate  of  ( 
evolution  and  an  increase  in  the  water-soluble 
bohydrate  (WSC)  content.  At  25  C,  the  W 
content  in  the  sludge-amended  soil  remai 
higher  than  in  the  unamended  soil  until  the  en 
incubation.  Selective  inhibition  treatments  enal 
the  assessment  of  the  relative  importance  of 
main  microbial  groups  in  the  formation  of  W 
Fungal  activity  was  best  correlated  with  struct 
stability  in  the  soil-sludge  mixtures.  Relatively  1 
correlations  were  found  between  the  WSA  1 
and  between  both  the  fungal  counts  and  the  w; 
soluble  anthrone-reactive  carbohydrate  com 
This  suggests  that  cementing  by  fungal  carb< 
drates  and  physical  entanglement  by  myce 
may  act  as  binding  mechanisms  involved  in 
formation  of  WSA  when  sludge  is  applied  to 
(Author's  abstract) 
W87-08997 


CHEMICAL  CONTAMINANTS  IN   BOTH 
FISH, 

Seattle-King  County  Dept.  of  Public  Health, 
For  primary  bibliographic  entry  see  Field  5B. 
W87-09035 


HANDBOOK  OF  CHLORINATION, 

For  primary  bibliographic  entry  see  Field. 
W87-09064 

MATHEMATICAL  STUDY  OF  THE  IMP 
ON  SALINITY  INTRUSION  OF  DEEPEr* 
THE  LOWER  MISSISSIPPI  RIVER  NAV 
TION  CHANNEL, 


110 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


ny  Engineer  Waterways  Experiment   Station, 
ksburg,  MS.  Hydraulics  Lab. 
primary  bibliographic  entry  see  Field  5B. 
7-09095 


MPARATIVE  TOXICITY  OF  SRC-I 
STEWATER  TO  AQUATIC  ORGANISMS, 

mational  Coal  Refining  Co.,  Allentown,  PA. 
}.  Bailey. 

ilable  from  the  National  Technical  Information 
rice.  Springfield,  Virginia,  22161,  as  DE84- 
(77.  Price  codes:  A04  in  paper  copy,  A01  in 
rofiche.  DOE  Report  No.  DOE/OR/03054-91. 
lary  1984.  52  p,  10  fig,  22  tab,  7  ref. 

criptors:  *Water  pollution  effects,  'Toxicity, 
phnia,  'Activated  carbon,  Wastewater  treat- 
t,  Ecological  effects,  Phenols,  Industrial 
tes.  Algal  growth,  Environmental  effects, 
iparison  studies,  Water  quality,  Minnows,  Bio- 
P 

International  performed  a  series  of  acute  and 
inic  toxicity  studies  on  SRC-I  wastewaters 
I  fish,  zooplankton,  and  algae  as  test  orga- 
s.  The  tests  were  designed  to  determine  the 
:ity  of  SRC-I  wastewaters  to  aquatic  orga- 
s  and,  based  on  differences  in  toxicity  of  the 
>us  water  samples,  to  evaluate  the  efficacy  of 
>us  wastewater  treatment  methods.  Survival 
from  acute  and  chronic  daphnid  studies  indi- 

tnat  phenol  recovery  markedly  reduced 
ewater  toxicity.  In  treatment  processes  that 
not  include  phenol  recovery,  powdered  acti- 
i  carbon   reduced   toxicity   more   effectively 

granulated  activated  carbon.  All  treated 
r  supported  algal  growth  in  excess  of  that  in 
rols,  particularly  those  waters  subjected  to 
ol  recovery.  The  toxicity  of  each  SRC-I 
ewater  sample  was  compared  with  that  of  a 
sponding  synthetic  salt  solution  to  determine 
Jier  the  salt  load  was  the  toxic  element.  The 
ewaters  typically  exhibited  higher  toxicity 
their  associated  salt  solutions.  The  effect  was 
;est  in  the  daphnid  chronic  studies.  (Author's 
act) 
-09106 


ORT  OF  THE  ACID  RAIN  PEER  REVIEW 

EL. 

jrimary  bibliographic  entry  see  Field  5B. 
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E  DRINKING  WATER:  THE  IMPACT  OF 
MICALS  ON  A  LIMITED  RESOURCE. 

lung  Water  Research  Foundation,  Alexandria, 

s  Publishers,  Inc.  Chelsea,  Michigan.  1985 
>■  Edited  by  Rip  G.  Rice. 

riptors:  'Drinking  water,  'Water  pollution 
ts,  'Water  treatment,  'Disinfection,  'Water 
tion  sources,  Water  quality  control,  Monitor- 
Morination,  Ozonation,  Groundwater  pollu- 
Groundwater  management,  Water  analysis, 
c  health,  Symposium,  Chemical  treatment. 

mposium  was  sponsored  by  the  Drinking 
r  Research  Foundation  and  the  American 
lical  Society  to  address  one  of  the  major 
I  confronting  the  future  of  the  nation's  drink- 
ater  supplies,  chemical  contamination.  The  18 
"J  presented  during  this  symposium,  along 
two  additional  papers,  cover  the  following 
I  national  and  international  perspectives, 
«s  and  distribution  of  safe  drinking  water, 
C  drinking  water,  bottled  water,  point-of-use 
;  treatment,  regulation  of  indirect  additives  to 
wg  water,  water  treatment  chemicals  codex, 
:ts  of  chemical  disinfectants  on  water  quality, 
mation  by-products,  ozonation,  sources  of 
ldwater  contamination,  groundwater  quality 
Wring,  NBS  environmental  standard  refer- 
materials  for  use  in  water  analysis,  and  vari- 
egulatory  aspects  to  assure  drinking  water 
y  While  all  the  situations,  problems  and  al- 
trves  are  not  discussed  in  these  proceedings,  it 
>ed  that  some  attention  will  be  brought  to  the 
:.  government,  and  private  sectors  so  that 
:  work  will  be  done  to  assure  the  nation  of 


safe   drinking   water   resources, 
thru  W87-09133)  (Geiger-PTT) 
W87-09114 


(See   W87-09115 


CHEMICALS  AND  SAFE  DRINKING  WATER: 
NATIONAL  AND  INTERNATIONAL  PER- 
SPECTIVE, 

Chemical  Industry  Inst,  of  Toxicology,  Research 
Triangle  Park,  NC. 
R.  A.  Neal. 

IN:  Safe  Drinking  Water:  The  Impact  of  Chemi- 
cals on  a  Limited  Resource.  Lewis  Publishers, 
Chelsea,  Michigan.  1985.  p  1-8,  4  ref 

Descriptors:  'Drinking  water,  'Water  pollution 
effects,  'Public  health,  'Epidemiology,  'Organic 
compounds,  Water  quality  control,  Toxicity, 
Chlorinated  hydrocarbons,  Disinfection,  Heavy 
metals,  Pesticides,  Phenols,  Radioisotopes,  Chemi- 
cal treatment,  Benzenes,  Bioassay,  Inorganic  com- 
pounds. 

The  assessment  and  control  of  the  potential  health 
effects  attendant  with  chemical  contamination  of 
water  are  much  more  difficult  than  those  associat- 
ed with  microbial  contamination  of  water.  Epide- 
miological surveys  of  populations  consuming 
chemically  contaminated  water  show  a  consistent 
relationship  between  the  chemical  contamination 
and  incidence  of  cancer,  heart  disease  and  hyper- 
tension. A  few  compounds  which  produce  cancer 
in  humans  and  a  large  number  which  produce 
cancer  in  experimental  animals  have  been  detected 
in  finished  drinking  water.  However,  there  is  no 
information  on  the  potential  human  toxicity  of  the 
majority  of  the  organic  compounds  present  in 
drinking  water.  Consideration  is  being  given  to 
carrying  out  animal  tests  with  representative  mix- 
tures of  the  chemicals  present  in  drinking  water 
supplies.  This  will  automatically  take  into  account 
the  possible  antagonistic,  additive,  or  synergistic 
effects  which  may  occur  between  toxic  compounds 
present  in  drinking  water.  (See  also  W87-09114) 
(Geiger-PTT) 
W87-09115 


DRINKING  WATER:  A  GLOBAL  VICTUAL, 

Health   and   Welfare   Canada,   Ottawa   (Ontario). 
Health  Protection  Branch. 
J.  R.  Hickman,  and  B.  Pharm. 
IN:  Safe  Drinking  Water:  The  Impact  of  Chemi- 
cals  on   a   Limited   Resource.   Lewis   Publishers, 
Chelsea,   Michigan.    1985.   p  9-20.    1   tab,   37  ref. 

Descriptors:  'Drinking  water,  'Public  health, 
'Toxicity,  'Disinfection,  'Epidemiology,  'Water 
pollution  effects,  Water  quality,  Organic  com- 
pounds, Water  pollution  sources,  Water  distribu- 
tion, Chlorination,  Ozonation,  Water  treatment, 
Chemical  treatment,  Nonpoint  pollution  sources. 

All  societies  depend  on  water.  Pure  water  is  rare  in 
nature;  water  carries  and  dissolves  many  other 
substances.  Some  of  these  substances  are  beneficial 
to  human  health  while  others  have  adverse  effects. 
Unlike  other  natural  resources,  water  has  been 
regarded  traditionally  as  a  free  good.  It  has  been 
overused  and  wasted  to  the  point  of  becoming 
scarce  in  many  parts  of  the  world.  Three  broad 
categories  of  substances  affecting  the  quality  of 
raw  water  sources  are  discussed:  naturally-occur- 
ring substances,  point  sources  of  pollution,  and 
diffuse  (non-point)  sources  which  contribute  sig- 
nificantly to  the  background  composition  of  drink- 
ing water  supplies.  The  benefits  and  disadvantages 
of  various  methods  of  water  treatment  such  as 
chlorination,  and  use  of  chlorine  dioxide,  ozone, 
iron  and  aluminum  salts  and  flocculation  adjuncts 
are  considered.  Contamination  in  the  distribution 
system  occurs  from  asbestos  in  cement  piping, 
metals  from  pipes  and  storage  tanks,  and  organics 
from  plastic  structures.  The  significance  of  some 
organic  and  inorganic  chemicals  in  relation  to 
human  health  are  discussed  in  terms  of  toxicity, 
mutagenicity  and  carcinogenicity  tests  and  epide- 
miological studies.  (See  also  W87-09114)  (Geiger- 
PTT)  6 
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PUBLIC    DRINKING    WATER    AND    CHEMI- 
CALS, 


Effects  Of  Pollution— Group  5C 

American    Water    Works    Association    Research 
Foundation,  Denver,  CO. 
J.  F.  Manwaring. 

IN:  Safe  Drinking  Water:  The  Impact  of  Chemi- 
cals on  a  Limited  Resource.  Lewis  Publishers, 
Chelsea,  Michigan.    1985.  p  21-31,   1   tab,   12  ref. 

Descriptors:  'Drinking  water,  'Public  health, 
'Water  pollution  effects,  'Water  treatment, 
'Water  pollution  sources,  Economic  aspects,  Dis- 
infection, Chlorination,  Chlorine,  Groundwater 
pollution,  Water  quality,  Water  quality  control, 
Chemical  treatment,  Organic  compounds. 

The  impacts  of  chemicals  on  drinking  water  are 
summarized  from  the  water  utility  point  of  view. 
Chemical  contamination  of  drinking  water  sources 
has  reduced  the  usability  of  some  water  resources 
for  potable  purposes,  especially  for  small  water 
supply  systems  that  do  not  have  the  financial  nor 
the  technological  basis  to  solve  the  problems.  The 
water  utility  manager  must  evaluate  the  question  of 
responsibility  with  respect  to  man-made  chemical 
contamination  of  a  drinking  water  source.  Water 
suppliers  need  more  and  better  research  on  the 
health  effects  of  contaminants  to  provide  a  more 
reliable  basis  for  evaluating  any  additional  water 
quality  standards.  Water  suppliers  also  require  co- 
operation and  action  from  government,  industry, 
agriculture  and  the  public  in  protecting  drinking 
water  sources  from  pollution.  (See  also  W87- 
09114)  (Geiger-PTT) 
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Health   and   Welfare   Canada,   Ottawa   (Ontario). 

Health  Protection  Branch. 

For  primary  bibliographic  entry  see  Field  6E. 
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AMERICAN  WEST'S  ACID  RAIN  TEST, 

California  Univ.,  Berkeley.  Energy  and  Resources 

Group. 

For  primary  bibliographic  entry  see  Field  5B. 
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IMPORTANCE  OF  ATMOSPHERIC  FLUXES 
TO  THE  NITROGEN  BALANCE  OF  LAKES  IN 
THE  FLORIDA  PENINSULA, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 
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ATMOSPHERIC   DEPOSITION    OF   ACIDITY 
AND  SULFUR  IN  FLORIDA, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
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LICHENS  AS  MONITORS  OF  ATMOSPHERIC 
DEPOSITION, 

Laurentian  Univ.,  Sudbury  (Ontario).  Dept.  of  Bi- 
ology. 

E.  Nieboer,  and  D.  H.  S.  Richardson. 
IN:   Atmospheric   Pollutants   in   Natural   Waters, 
Ann  Arbor  Science  Publishers,  Inc.,  Ann  Arbor, 
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Descriptors:  'Bioindicators,  'Fate  of  pollutants, 
'Air  pollution,  'Lichens,  'Water  pollution  effects, 
'Acid  rain,  Algae,  Fungi,  Monitoring,  Environ- 
mental effects,  Industrial  emissions,  Sulfur  dioxide. 

Lichens  are  a  group  of  plants  in  which  the  plant 
body  or  thallus  consists  of  fungal  tissue.  Micro- 
scopic photosynthetic  algae  are  embedded  in  the 
fungal  tissue,  usually  forming  a  distinct  layer.  The 
two  organisms  comprise  an  intimate  symbiotic  as- 
sociation. There  are  approximately  20,000  lichen 
species  but  the  majority  (the  crustose  lichens)  form 
crusts  on  rock  or  trees  and  are  of  little  value  in 
monitoring  atmospheric  deposition  as  they  are 
somewhat  difficult  to  identify  and  separate  from 
their  substrates.  The  deposition  of  material  from 
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the  atmosphere  onto  lichens  results  in  elevated 
levels  of  specific  elements  being  observed  in  these 
plants.   Such   levels   may   induce   changes  in   the 
appearance  or  growth  habit  of  the  lichen  or  indeed 
cause  its  death.  Lichens  do  not  possess  a  protective 
cuticle  or  roots.  Presumably  because  of  these  char- 
acteristics,   they    have   evolved    efficient    uptake 
mechanisms  to  enable  them  to  accumulate  sub- 
stances and  particulates  from  air  or  rain  water.  The 
uptake  of  toxic  substances,  especially  sulfur  diox- 
ide, may  kill  the  lichen,  and  with  time  the  conse- 
quence may  be  a  change  in  the  lichen  species 
composition  of  an  area.  A  reduction  in  diversity 
and  abundance  of  lichens  may  be  observed  or 
ultimately  there  may  be  a  'lichen  desert'  typical  of 
the  central  areas  of  many  urban  and  industrial 
centers.  Analysis  of  the  lichen  flora  in  terms  of 
diversity  and  abundance  around  factories  or  towns 
can  enable  the  calculation  of  an  index  of  atmos- 
pheric purity  (IAP).  This  paper  is  concerned  with 
the  value  of  lichens  in  defining  the  zone  of  influ- 
ence around  industrial  emission  sources.  A  compi- 
lation is  provided  of  the  type  and  concentration  of 
elements  found  in  lichens  collected  around  such 
sources  of  pollution.  A  discussion  also  follows  of 
the  various  mechanisms  by  which  elements  are 
accumulated  by  lichens,  and  models  are  examined 
which  help  to  account  for  the  observed  deposition 
of  elements  in  relation  to  distance  of  collection 
from  the  emission  source.  Considerations  of  the 
toxicity  of  sulfur  dioxide  and  metals  to  lichens  are 
given.  And,  finally,  a  technique  by  which  laborato- 
ry studies  may  be  employed  to  aid  the  prediction 
of  permissible  atmospheric  concentrations  of  sulfur 
dioxide  not  detrimental  to  lichens  is  examined  in 
some  detail.  (Lantz-PTT) 
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USE  OF  BOG  VEGETATION  AS  A  MONITOR 
OF  ATMOSPHERIC  INPUT  OF  METALS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 

W.  A.  Glooschenko,  R.  Sims,  M.  Gregory,  and  T. 

Mayer. 

IN:   Atmospheric   Pollutants   in   Natural   Waters, 

Ann  Arbor  Science  Publishers,  Inc.,  Ann  Arbor, 

MI.  1981.  p  389-399,  5  fig,  2  tab,  15  ref. 

Descriptors:  'Water  pollution  effects,  'Bioindica- 
tors,  'Bogs,  'Aquatic  plants,  'Metals,  'Path  of 
pollutants,  'Sudbury,  'Ontario,  Environmental  ef- 
fects, Sampling,  Monitoring,  Mosses,  Lichens,  Fate 
of  pollutants,  Wetlands. 

Recent  interest  in  the  deposition  of  heavy  metals 
by  atmospheric  processes  has  led  to  various  means 
of  monitoring  such  a  process.  Direct  methods  of 
precipitation  and/or  atmospheric  particle  sampling 
require  installation  of  various  devices  and  subse- 
quent maintenance.  This  can  be  fairly  expensive  in 
remote  northern  areas.  Sampling  of  lake  sediments 
or  soils  can  lead  to  problems  of  interpretation  due 
to  changes  in  watershed  chemistry  and  erosion 
processes  plus  migration  of  chemical  species  in  the 
sediment  column.  To  alleviate  some  of  these  con- 
cerns, sampling  of  plants  for  elemental  analysis  has 
been  done.  Emphasis  has  been  placed  on  lower 
plants  such  as  mosses  and  lichens.   Mosses  and 
lichens  have  been  sampled  from  various  sources 
including  those  growing  on  trees  (epiphytic  spe- 
cies), or  those  growing  on  rocks  (epilithic  species) 
or  on  the  forest  floor.  Problems  can  exist  using 
these  species  such  as  contamination  by  dust  or 
mineral  soils,  or  interception  losses  from  tree  cano- 
pies. In  order  to  alleviate  these  problems,  investi- 
gators have  resorted  to  sampling  mosses  and  li- 
chens growing  in  bog  ecosystems  which  are  om- 
brotrophic,  i,e„  receiving  all  nutrient  and  metal 
inputs  solely  from  atmospheric  sources.  Previous 
studies  of  bog  vegetation  have  emphasized  mosses 
of  the  species  Sphagnum.  The  present  study  had 
two  purposes:  (1)  to  determine  the  relationship 
between   metal  levels  in  bog  mosses  and  higher 
vegetation  such  as  shrubs  and  trees  in  such  ecosys- 
tems, and  (2)  to  determine  the  influence  of  the 
smelter  complex  at   Sudbury,  Ontario,  on   metal 
content  of  bog  vegetation.  (See  also  W87-09164) 
(Lantz-PTT) 
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IMPACT   OF   AGRICULTURE   ON   SURFACE 
WATER  IN  IRELAND:  PART  I.  GENERAL, 


Foras    Forbartha,    Teoranta,    Dublin    (Ireland). 

Water  Resources  Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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IMPACT  OF  AGRICULTURE  ON  SURFACE 
WATER  IN  IRELAND:  PART  II.  PROSPECTS 
FOR  THE  FUTURE, 

Foras  Taluntais,  Ballinrobe  (Ireland).  Johnstown 

Castle  Research  Centre. 

For  primary  bibliographic  entry  see  Field  4C. 
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PERENNIAL  PASTURE  PRODUCTION  AFTER 
IRRIGATION  WITH  SALINE  GROUNDWAT- 
ER IN  THE  GOULBURN  VALLEY,  VICTORIA, 

Department  of  Agriculture  and  Rural  Affairs,  Vic- 
toria (Australia).  Inst,  for  Irrigation  and  Salinity 
Research.  ,.,/-■ 

For  primary  bibliographic  entry  see  Field  3C. 
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PUBLIC  HEALTH  SIGNIFICANCE  OF  INDUS- 
TRIAL POLLUTION  IN  ZARIA,  NIGERIA, 

Ahmadu  Bello  Univ.,  Zaria  (Nigeria).  Dept.  of 
Veterinary  Public  Health  and  Preventive  Medi- 
cine. 

For  primary  bibliographic  entry  see  Field  5B. 
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FRESHLY  PREPARED  RAT  HEPATOCYTES 
USED  IN  SCREENING  THE  TOXICITY  OF 
BLUE-GREEN  ALGAL  BLOOMS, 

Norwegian  College  of  Veterinary  Medicine,  Oslo. 

Dept.  of  Food  Hygiene. 

For  primary  bibliographic  entry  see  Field  5A. 
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INFLUENCE  OF  SIMULATED  ACIDIC  RAIN 
ON  VEGETATIVE  AND  REPRODUCTIVE  TIS- 
SUES  OF  CUCUMBER   (CUCUMIS   SATTVUS 

Bo'yce  Thompson  Inst,  for  Plant  Research,  Ithaca, 

NY. 

J.  S.  Jacobson,  J.  Osmeloski,  K.  Yamada,  and  L. 

Heller.  „,      , 

New  Phytologist  NEPHAV,  Vol.  105,  No.   1,  p 

139-147,  January  1987.  6  tab,  23  ref. 

Descriptors:  'Acid  rain,  'Plant  growth,  'Plant  tis- 
sues, 'Water  pollution  effects,  'Cucumbers,  'Sim- 
ulated rainfall,  Environmental  effects,  Vegetation 
effects. 

Cucumber  plants  were  grown  in  a  greenhouse  and 
exposed  21  times  to  simulated  acidic  rain  over  a 
period  of  6  weeks  to  compare  the  responses  of 
vegetative    and    reproductive    tissues.    Chemical 
composition  and  temporal  characteristics  of  rain 
were  patterned  according  to  rainfall  in  the  grow- 
ing season  in  the  eastern  U.S.  Flowers  were  hand- 
pollinated  to  promote  fruitset.   Foliar  symptoms 
were  the  most  sensitive  response  of  all  the  varia- 
bles measured.  Necrosis  was  visible  after  exposures 
to  simulated  acidic  rain  at  pH  2.6,  3.0,  and  3.4  but 
not  at  3.8,  4.2,  4.6,  5.0,  or  5.4.  Despite  these  injury 
symptoms,  there  were  no  significant  reductions  in 
most  measures  of  vegetative  or  reproductive  tis- 
sues, even  at  pH  2.6.  When  durations  of  exposure 
were  increased  from  80  to  160  min,  there  was  an 
increase  in  the  severity  of  foliar  injury,  a  signifi- 
cant reduction  in  dry  mass  of  stems,  numbers  of 
female  flowers  produced  and  dry  mass  of  flowers 
and  immature  fruit.  However,  there  still  were  no 
significant   reductions   in   numbers   or   weight   of 
fruit,  even  though  the  plants  were  exposed  to  as 
much  as  a  20-fold  greater  deposition  of  acidity  than 
ambient  rainfall  (average  pH  4.0  to  4.3)  in  the 
northeeastern    U.S.    Evidently,    cucumber    plants 
have  the  capacity  to  recover  and  compensate  for 
initial  decreases  in  foliage  and  flower  production, 
and  the  reproductive  stage  is  not  particularly  sus- 
ceptible to  simulated  acidic  rain.  These  findings 
support  previous  results  indicating  that  consider- 
able increases  in  acidity  of  ambient  rain  would 
have  to  occur  before  the  yield  of  crops  would  be 
measurably  reduced.  (Author's  abstract) 
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LETHAL  EFFECTS  OF  DIQUAT  AND  PARA- 
QUAT ON  DEVELOPING  FROG  EMBRYOS 
AND  15-DAV-OLD  TADPOLES,  RANA  PI- 
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Department  of  Life  Sciences,  Indiana  State  Univ., 

Terre  Haute,  IN. 

N.  A.  Dial,  and  C.  A.  B.  Dial. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  38,  No.  6,  p  1006-1011, 

June  1987.  1  tab,  15  ref. 

Descriptors:  'Water  pollution  effects,  'Diquat, 
'Paraquat,  'Frogs,  'Embryos,  'Tadpoles,  'Rana. 
Herbicides,  Toxicity,  Hatching,  Population  expo 
sure,  Survival,  Mortality. 

Diquat  (6,7-dihydrodipyrido  (l,2-a:2',l'-c)  pyrazin 
ediium)  and  paraquat  (l,l'-dimethyl-4,4'-bipyridin 
ium  dichloride)  are  widely  used  in  agriculture  ant 
in  the  control  of  aquatic  weeds.  The  rate  of  appli 
cation  for  aquatic  weed  control  is  similar  for  botl 
herbicides  and  usually  ranges  from  about  0.1  to  2.1 
parts  per  million  (ppm),  by  weight  in  water.  Sur 
vivability  data  are  presented,  and  discussed.  Egg 
of  Rana  pipiens  were  found  to  be  resistant  ti 
diquat  and  paraquat  as  development  proceedei 
normally  to  hatch  (day  4)  in  all  groups.  No  signifi 
cant  differences  in  survivability  were  detected.  Be 
cause  plants  can  concentrate  astonishing  levels  c 
diquat  and  paraquat  it  would  be  important  to  lear 
whether  consumption  of  diquat  or  paraquat  cor 
laminated  plants  or  plant  detritus  by  tadpoles 
lethal.  After  hatch,  aquatic  application  levels  c 
paraquat  produced  significant  mortality  for  bot 
treatment  regimes,  i.e.,  exposure  beginning  at  lb 
early  gastrula  stage  of  development  and  at  15  da> 
of  age.  Common  aquatic  application  levels  < 
diquat  did  not  produce  significant  mortality  f( 
either  treatment  regime.  (Alexander-PTT) 
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TOXIC  EFFECTS  OF  ORGANIC  SOLVEN1 
ON  THE  GROWTH  OF  BLUE-GREEN  ALGA 

Dept.   of  Biology,    Environmental   Microbiolof 

Lab.,  Nova  Scotia  Agricultural  Coll.,  Truro,  No* 

Scotia,  Canada  B2N  5E3. 

G.  W.  Stratton. 

Bulletin    of    Environmental    Contamination    ai 

Toxicology  BECTA6,  Vol.  38,  No.  6,  p  1012-101 

June  1987.  2  tab,  20  ref. 

Descriptors:  'Water  pollution  effects,  'Orgar 
solvents,  'Algal  growth,  'Cyanophyta,  'Toxicil 
'Bioassay,  Acetone,  Dimethyl  sulfoxide. 

Bioassays  are  an  important  means  of  gathering  d; 
on  the  potential  environmental  impact  of  vane 
pollutants.  An  increased  awareness  of  the  ecolo 
cal  ramifications  of  pollution  and  its  possible  lej 
implications  has  highlighted  the  importance 
standardizing  and  improving  bioassay  methodo 
gy  to  ensure  the  acquisition  of  accurate,  reprodu 
ble  toxicity  data  with  which  to  make  in  situ  en 
ronmental  predictions.  One  area  of  concern  w 
laboratory  bioassays  is  the  stress  imposed  on  t 
organisms  by  organic  solvents.  Organic  solve 
can  make  their  way  into  the  environment  as  ind 
trial  wastes  and  components  of  pesticide  formi 
tions.  In  laboratory  bioassays,  the  use  of  orga 
solvents  is  often  unavoidable,  since  many  pestia 
and  organic  pollutants  have  low  water  solubi 
and  must  be  dissolved  in  organic  solvents  pnot 
addition  into  experimental  systems.  In  order 
ensure  that  a  given  solvent  does  not  interfere  v 
a  test  toxicant's  effects  in  bioassays,  a  proced 
similar  to  that  published  by  Stratton  et  al.  must 
followed.  However,  it  is  first  necessary  to  choo: 
solvent  which  has  low  toxicity  to  the  test  organ 
used.  Unfortunately,  information  on  the  comp 
tive  effects  of  solvents  towards  microbial  test 
terns  is  limited  and  more  research  is  requirec 
provide  these  data.  Based  upon  the  results  pres 
ed  here,  acetone  or  DMSO  would  be  suit; 
solvents  to  use  in  bioassays  with  blue-green  al 
provided  that  they  did  not  interact  with  the 
ticular  toxicant  being  tested.  (Alexander-PTT) 
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criptors:  'Polynuclear  aromatic  hydrocarbons, 
rcinogens,  *Priority  pollutants,  *Fluoranthene, 
ytoneuston,  Growth,  Microalgae. 

-nuclear  aromatic  hydrocarbons  (PAHs)  are  of 
ogical  concern  because  they  are  the  most 
spread  class  of  chemical  environmental  con- 
nant,   having  an   estimated   annual   discharge 

aquatic  ecosystems  of  230,000  metric  tons, 
se  pollutants  are  of  special  interest  to  biologists 
use  of  their  localization  in  rivers,  estuaries, 

coastal  waters  where  they  quickly  become 
rbed  by  organic  and  inorganic  particulate 
er  and  are  readily  accumulated  by  aquatic 
l  Since  these  chemical  compounds  are  lipophi- 
they  are  incorporated  into  both  plant  and 
lal  tissue,  purportedly  by  passive  diffusion 
or  active  metabolism.  The  toxic  nature  of 
Is  is  of  current  concern.  The  Environmental 
ection  Agency  has  identified  16  different 
Is  as  priority  pollutants  because  of  their  poten- 
I  harmful  effects  to  the  environment  and  their 
m  carcinogenic  and  mutagenic  capabilities. 
:entrations  of  1  mg/L  of  the  PAH  fluoran- 
i  in  mineral  oil  had  a  definite  impact  on  the 
rth  rate  of  phytoneuston  during  the  initial  48-h 
sure  period.  It  appears  that  fluoranthene  either 
ded  reproduction  and/or  contributed  to  the 
ality  of  established  microalgae  communities 
ig  short-term  exposure.  A  relatively  low 
rth  rate  of  phytoneuston  that  occurred  in  the 
gmented  mineral  oil  can  perhaps  be  attributed 
\H  impurities  present  in  the  liquid  paraffin.  A 
!  plausible  explanation,  however,  is  that  the 
•us  mineral  oil  acted  as  a  physical  barrier  that 
red  the  dispersion  of  newly  formed  daughter 

Even  though  the  surfactant  Tween  80  re- 
d  the  surface  tension  to  allow  the  oil  to 
id,  the  viscosity  may  have  been  high  enough 
imper  dispersion.  After  four  days  the  untreat- 
antrol  and  1  mg/L  fluoranthene-treated  phy- 
lston  communities  showed  nearly  identical 
rth  rates.  Apparently  the  microflora  was  able 
lapt  to  the  PAH  concentration  and  grow 
peded  to  equal  the  rate  of  growth  of  the 
■ol  community,   which  slowed   after  a  very 

initial  increase.  (AJexander-PTT) 
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DING  REDUCTION  AND  RECOVERY  IN 
NER  TAUTOGOLABRUS  ADSPERSUS 
LOWING  EXPOSURE  TO  CRUDE  ODL, 

.  of  Fisheries  and  Oceans,  P.O.  Box  5667,  St. 
's,  Newfoundland,  Canada  A1C  5X1. 
Williams,  and  J.  W.  Kiceniuk. 
tin    of    Environmental    Contamination    and 
»logy  BECTA6,  Vol.  38,  No.  6,  p  1044-1048 
1987.  1  fig,  13  ref. 

riptors:  'Water  pollution  effects,  *Cunner, 
d  habits,  'Oil  spills,  Productivity,  Growth, 
lation  exposure,  Feeding  rate,  Fish  behavior. 

lers  (Tautogolabrus  adspersus)  are  found 
ighout  the  year  in  inshore  Newfoundland 
rs  in  depths  of  less  than  10  m.  This  species  is  a 
m  dweller  and  is  commonly  found  around 
I  wharves,  ledges  and  other  areas  where  shel- 
readily  available.  This  species'  inshore  habitat 
Jon-migratory  habit  make  it  potentially  sus- 
Me  to  a  pollutant  such  as  oil.  This  study  was 
ted  to  determine  the  time  course  of  the  onset 
wing  reduction  and  recovery  under  environ- 
ajly  realistic  conditions  experienced  during  an 
ill.  Productivity  of  a  fish  stock  is  an  important 
aeration  and  is  the  product  of  the  number  of 
'duals  in  that  stock  as  well  as  their  growth 
Growth  rate  in  fish  is  largely  determined  by 
intake  and  any  factor  which  affects  this  will 
rtnmental  to  the  overall  productivity  of  that 
•  Exposure  of  fish  to  relatively  high  concen- 


trations of  oil  can  result  in  a  number  of  diverse  and 
deleterious  biological  changes,  one  result  of  which 
is  a  depression  of  feeding.  This  study  shows  that  a 
concentration  in  the  150-250  microgram/L  range 
for  4-5  weeks  is  required  for  the  onset  of  feeding 
depression  and  recovery  can  occur  in  as  few  as  2-3 
weeks.  A  particular  population  of  cunners  would 
have  to  be  exposed  to  relatively  high  concentra- 
tions of  oil  for  a  prolonged  period  of  time  while 
they  are  actively  feeding,  before  there  would  be  an 
effect  on  the  productivity  of  that  population.  (Al- 
exander-PTT) 
W87-09239 
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ents. 

The  effects  on  duckweed  of  cadmium  chloride 
(CdC12-2.5  H20)  and  cadmium  sulfate  (3Cd  S04- 
8H20)  were  compared.  The  toxicity  effect  was 
approached  by  the  numeration  of  plants  and  deter- 
mination of  different  data:  The  concentration  caus- 
ing 50%  decrease  of  plant  multiplication  and 
growth:  multiplication  and  growth  E.C.  50  (effec- 
tive concentration  50).  The  concentration  for 
which  50%  of  the  population  is  morbid  (morbidity 
concentration  50  =  MC  50).  Stimulation  of 
growth  were  observed  for  0.02  mg/1  and  multipli- 
cation stimulation  up  to  0. 1  mg/1.  High  concentra- 
tions entailed  a  fast  decrease  of  the  healthy  popula- 
tion whereas  the  impact  on  the  total  population 
was  not  obvious.  Multiplication  EC  50  were  much 
higher  than  growth  EC  50.  In  another  way,  con- 
trols showed  a  linear  growth  of  populations  during 
the  14  days  experiment.  So  the  plants  did  not  suffer 
any  nutritional  diseases  and  observed  effects  were 
only  caused  by  toxic  compounds  added  to  the 
nutritive  solutions.  These  results  demonstrate  that 
in  Lemna  polyrrhiza  L,  the  roots  are  the  principal 
Cd  absorption  organelle  and  accumulation  site  of 
the  plants.  This  duckweed  behaves  towards  toxic 
compounds  like  unicellular  algae  used  in  aquatic 
tests  and  can  bring  numerous  information  in  such  a 
test.  Nevertheless  Lemnaceae  are  higher  plants  and 
these  results  are  more  typical  of  common  flora.  So 
this  experimental  material  should  be  useful  in  a 
battery  of  shorts  tests  concerning  the  behavior  of 
toxic  compounds  at  different  stages  of  aquatic  eco- 
systems. (Alexander-PTT) 
W87-09241 
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The  present  study  was  undertaken  to  explore  the 
effect  of  light  on  the  chlorophyll  A  (Chi  A)  con- 
tent of  blue  green  algae.  This  is  in  continuation  of 
heavy  metal  toxicity  and  accumulation  studies  on 
cyanobacteria  reported  earlier  by  the  present  au- 
thors. The  unicellular  species  Anacystis  contains 
more  Chi  A  than  the  filamentous  Spirulina.  It  was 
observed  that  the  Chi  A  contents  of  these  two 
species  were  0.74  +  or  -  0.02%  and  0.42  +  or  - 
0.01%  of  the  total  dry  weight  respectively.  Expo- 
sure of  the  algae  to  the  metals  for  6  hrs  reduced  the 
Chi  A  content.  This  reduction  in  Chi  A  content 
varied  with  the  metal  and  also  with  the  experimen- 
tal species.  The  decrease  in  Chi  A  content  when 


Effects  Of  Pollution— Group  5C 

Anacystis  and  Spirulina  were  treated  with  Cu  and 
Cd  has  been  reported  earlier  by  the  present  work- 
ers. When  Anacystis  was  treated  with  the  metals, 
under  illuminated  conditions,  10.0  ppm  Cu  resulted 
in  the  highest  reduction  in  Chi  A  content.  In  terms 
of  percent  reduction  it  was  40.5%.  The  same  treat- 
ment under  dark  conditions  resulted  in  the  reduc- 
tion of  Chi  A  content  by  24.2%.  In  case  of  Spiru- 
lina the  highest  reduction  in  Chi  A  content  was 
observed  when  treated  with  10.0  ppm  Ni.  In  this 
case,  Chi  A  content  was  reduced  by  57.4%  and 
52.7%  under  light  and  dark  conditions  respective- 
ly. The  decrease  in  Chi  A  content  in  the  presence 
of  Cu,  Cd,  Ni  and  Cr  followed  the  general  relation, 
Chi  A  =  K  +  nln  C  (C  =  concentration  of  metal 
in  ppm;  K  and  n  =  intercept  and  slope  respective- 
ly). (Alexander-PTT) 
W87-09242 
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The  present  study  compares  concentrations  of  zinc 
(Zn),  iron  (Fe),  manganese  (Mn)  and  magnesium 
(Mg)  in  freshwater  crayfish  at  selected  distances  of 
the  habitat  from  the  emission  source.  These  metals 
were  selected  since  they  are  known  to  be  emitted 
in  moderately  high  quantities  into  the  Sudbury 
environment  as  byproduct  of  the  smelting  process. 
Various  tissue  concentrations  in  crayfish  were  also 
examined  to  determine  specific  tissue  sites  for  these 
accumulations.  In  general,  highest  tissue  Zn  and  Fe 
concentrations  were  observed  in  crayfish  obtained 
from  Ramsey  Lake  and  lowest  from  those  collect- 
ed from  Wizard  Lake.  Tissue  concentrations  of  Mg 
were  highest  in  animals  from  Joe  and  Wizard 
Lakes  and  lowest  in  crayfish  from  Ramsey  Lake. 
Mn  levels  were  highest  in  crayfish  obtained  from 
Joe  Lake  and  lowest  in  those  captured  from 
Wizard  Lake.  The  distribution  of  each  metal  in 
crayfish  tissues  was  not  identical.  Zn  concentra- 
tions were  highest  in  the  hepatopancreas  and  diges- 
tive gut  and  lowest  in  the  exoskeleton.  (Alexander- 
PTT) 
W87-09243 
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A  safety  factor  has  been  derived  that  can  be  ap- 
plied to  the  mean  LC50  value  of  several  test  spe- 
cies for  a  particular  toxic  compound,  for  the  pur- 
pose of  arriving  at  what  has  been  called  a  hazard- 
ous concentration  for  sensitive  species.  The  appli- 
cation of  this  factor  should  provide  limited  protec- 
tion to  a  certain  number  of  species  in  a  relevant 
community.  The  derivation  is  based  on  the  assump- 
tion that  the  LC50  values  for  both  the  test  species 
and  for  the  community  species  can  be  conceived  of 
as  independent  random  trials  from  a  log-logistic 
distribution.  The  proposed  hazardous  concentra- 
tion for  sensitive  species  has  been  chosen  such  that 
the  LC50  value  of  the  most  sensitive  species  in  a 
community  of  a  certain  number  of  species  exceeds 
that  concentration  by  a  specified  probability.  It 
allows  for  the  uncertainty  in  the  mean  and  vari- 
ance of  the  LC50  values  for  the  test  species  that  is 
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due  to  the  number  of  test  species  being  limited.  It  is 
possible  to  calculate  the  optimum  number  of  spe- 
cies to  be  tested  on  basis  of  a  cost-benefit  analysis. 
Examples  of  the  application  are  given.  (Author's 
abstract) 
W87-09266 
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Acute  toxicity  tests  were  conducted  in  the  labora- 
tory with  fathead  minnows  (Pimephales  promelas) 
to  determine  the  96-h  LC50  of  cadmium  under 
three  conditions:  (1)  in  laboratory  water,  (2)  in 
water  from  experimental  ponds,  and  (3)  in  pond 
water  underlain  by  sediment.  Cadmium  was  then 
applied  at  doses  equivalent  to  the  estimated  LC50 
values  to  0.07-ha  ponds  containing  caged  fathead 
minnows.  A  cadmium  ion  selective  electrode,  ul- 
trafiltration,   and    equilibrium    calculations    were 
used  to  determine  cadmium  speciation,  and  several 
water   quality   characteristics   were   measured   to 
correlate  differences  in  mortality  between  test  sys- 
tems (laboratory  and  field)  with  observed  differ- 
ences in  water  quality.  The  LC50  estimates  (mg/1) 
for  the  bioassays  were  4.39  for  the  laboratory 
water,  3.52  for  the  pond  water  with  sediment,  and 
2.91  for  the  pond  water.  Concentrations  of  Cd(2  +  ) 
decreased  and  those  of  cadmium  in  the  particulate 
(>    1.2  micron)  and  300,000  mol.  wt.  (0.018-1.2 
micron)  fractions  increased  over  the  96-h;  cadmi- 
um in  these  fractions  was  believed  to  consist  of 
colloidal  sized  CdC03  precipitates.  Concentrations 
of  Cd(2  +  )  decreased  at  different  rates  between  test 
systems,  regulated  by  the  degree  of  CdC03(s)  su- 
persaturation  which  in  turn  depended  on  pH  and 
total  metal  concentrations.  Differences  in  toxicity 
in  the  laboratory  tests  were  attributed  to  differ- 
ences in  water  hardness  and  Cd(2  +  )  concentra- 
tions. Mortality  of  fathead  minnows  was  low  (0- 
10%)  during  the  96-h  test  period  in  the  ponds  due 
to  the  higher  pH,  which  produced  supersaturated 
conditions  resulting  in  the  rapid  formation  of  non- 
toxic CdC03  precipitates  and  a  more  rapid  de- 
crease in  Cd(2  +  )  concentrations  as  compared  to 
the  laboratory  bioassays.  (Author's  abstract) 
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This  book  presents  a  definitive  description  of  basic 
concepts  and  test  methods  employed  in  aquatic 
toxicology  studies  as  well  as  examples  of  typical 
data  and  their  interpretation.  The  23  chapters  are 
divided  into  five  parts.  The  first  part  -  Toxicity 
Testing  -  describes  the  basic  concepts  and  method- 
ologies used  in  aquatic  toxicity  testing.  Sublethal 
Effects,  the  second  part,  presents  information  on 
sublethal  effects  testing  and  its  utility  in  evaluating 


the  less  obvious  effects  of  chemical  exposure  sum- 
marizes the  available  literature  on  the  toxicity  of 
generic  types  of  Effects  -  summarizes  the  available 
literature  on  the  toxicity  of  generic  typ  Distribu- 
tion/Fate, the  fourth  part,  discusses  the  various 
factors  that  affect  the  distribution  and  fate  of 
chemicals  in  the  aquatic  environment  and  thus 
influence  the  chemical  concentrations  to  which 
aquatic  organisms  may  be  exposed.  The  conclud- 
ing fifth  part  -  Hazard  Evaluation  -  discusses  the 
manner  in  which  environmental  fate  and  biological 
effects  data  are  integrated  to  provide  an  assessment 
of  the  potential  hazard  posed  by  the  use  or  dis- 
charge of  chemicals  in  the  aquatic  environment.  It 
also  identifies  the  specific  laws  that  provide  regula- 
tory agencies  with  enforcement  powers  to  control 
discharges  into  the  aquatic  environment.  Since 
aquatic  toxicology  is  a  specialized  discipline,  with 
its  own  terminology,  a  glossary  of  the  most  com- 
monly used  terms  is  included.  (See  W87-09281 
through  W87-09302)  (Lantz-PTT) 
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Acute  toxicity  tests  constitute  only  one  of  the 
many  tools  available  to  the  aquatic  toxicologist, 
but  they  are  the  basic  means  of  providing  a  quick, 
relatively  inexpensive,  and  reproducible  estimate 
of  the  toxic  effects  of  a  test  material.  They  are  an 
indispensable  'first-look'  method,  at  least  at  this 
point  in  the  development  of  the  science  of  aquatic 
toxicology.  Acute  tests  are  also  useful  in  screening 
large  numbers  of  chemicals  and  in  evaluating  the 
relative  sensitivity  of  different  organisms  to  the 
same  chemical.  Thus  they  have  been  highly  rated 
in  'their  present  utility  for  use  in  assessing  the 
hazard  to  aquatic  environments.'  Methodologies 
for  fish,  invertebrate  and  phytoplankton  toxicity 
testing  are  discussed,  with  emphasis  on:  static  acute 
tests,  flow-through  acute  tests,  experimental 
design,  test  procedures,  and  data  analysis  and  inter- 
pretation. There  are  limitations  of  acute  tests  that 
should  be  recognized.  The  results  of  acute  toxicity 
tests  usually  do  not  provide  substantive  informa- 
tion about  the  sublethal  or  cumulative  effects  of  a 
test  material.  Furthermore,  these  tests  are  not  pre- 
ductive  of  potential  chronic  toxicity.  These  limita- 
tions should  be  considered  when  planning  testing 
programs  for  specific  test  materials.  (See  also  W87- 
09280)  (Lantz-PTT) 
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A  life  cycle  test  demands  a  minimum  laboratory 
exposure  of  the  animal  from  'embryo  to  embryo,' 
which  for  many  animals,  especially  vertebrates 
(fish),  requires  a  minimum  of  6-12  mo  of  concen- 
trated effort.  The  Toxic  Substances  Control  Act  of 
1976,  which  required  the  Environmental  Protec- 
tion Agency  (EPA)  and  industry  to  evalute  the 
environmental  impact  of  new  chemicals  before 
commercial  production,  and  the  manufacture  or 
marketing  of  an  estimtaed  1000  new  chemicals 
each  year  created  the  need  for  a  more  rapid,  less 
costly,  and  less  risky  vertebrate  test  than  the  fish 
life  cycle  test  for  detrmining  safe  environmental 
concentrations    of   toxic    chemicals.    During    life 


cycle  tests  with  several  species  offish  and  a  variety 
of  toxicants,   certain   developmental   stages  have 
consistently  been  more  sensitive  than  others.  The 
possibility  of  focusing   research   efforts   on   these 
more  sensitive  stages  promises  success  in  searching 
for   quicker   and   less   costly    ways   of  predicting 
chronic  toxicity  of  chemicals  to  fish.  Several  inves- 
tigators  proposed   that   chronic   toxicity    to   fish 
might  be  predicted  by  use  of  shorter  tests  with 
early  developmental  stages.  In  studies  with  select- 
ed toxicants,  these  early  stages  were  shown  to  be 
among  the  most  sensitive  in  the  life  cycle.  It  was 
emphasized  that,  with  a  relatively  short  exposure 
(several  months)  of  the  embryo-larval  and  early 
juvenile  stages  of  fish  to  a  toxicant,  an  estimate  of 
the   maximum   acceptable   toxicant   concentration 
(MATC)  could  be  obtained  without  a  complete  life 
cycle  test.  The  need  for  toxicity  tests  of  short 
duration  was  not  as  great  for  the  mroe  routinely 
testesd  invertebrates  (daphnids  and  mysids;,  sin« 
msot  invertebrate  life  cycle  tests  require  only  1-2 
mo.  Shorter,  partial  life  cycle  tests  with  certair 
invertebrates  have,  in  some  cases,  resulted  in  lesi 
sensitive  responses  than  the  complete  life  cycle  oi 
lifetime  test.  Reviews  of  life  cycle  toxicity  test  dau 
on  freshwater  fish,  from  more  than  60  chronic  tes 
with  more  than  40  organic  and  inorganic  chemi 
cals,  show  that  tests  with  early  life  stages  of  fou 
species  of  fish  can  be  used  to  estimate  the  MAT( 
within  a  factor  of  2  in  most  cases.  This  chapte 
provides  more  details  on  terminology,  fish  devel 
opmental  events,  end  points  used  in  determinini 
effects,  general  methodologies  employed,  and  th 
interpretation  and  utility  of  early  life  stage  (ELS 
tests  with  aquatic  animals.  (See  also  W87-0928C 
(Lantz-PTT) 
W87-09282 


CHRONIC  TOXICITY  TESTS, 

Battelle    New    England    Marine    Research    Lab 

Duxbury,  MA. 

S.  R.  Petrocelli. 

IN:  Fundamentals  of  Aquatic  Toxicology:  Metl 

ods  and  Applications.  Hemisphere  Publishing  Co 

poration,  Washington  DC.  1985.  p  96-109,  2  tab,  3 

ref. 

Descriptors:  "Toxicity,  "Aquatic  toxicity,  "Wati 
pollution  effects,  "Chronic  toxicity,  Testing  proc 
dures,  Life  cycles,  Larvae,  Embryos,  Mathematic 
analysis,  Lethal  limits,  Aquatic  environment. 

A  chronic  toxicity  test  is  designed  to  expose  all  li 
stages  of  the  test  animal  -  viable  gametes,  new 
fertilized  ova,  early  stages  of  developing  embryc 
or  newly  hatched  larvae  -  to  a  range  of  chemic 
concentrations  estimated  (from  acute  toxicity  t( 
exposures)  to  bracket  the  threshold  for  signifies 
deleterious  effects.  If  appropriate  test  concenti 
tions  have  been  selected,  the  populations  expos 
to  the  higher  concentrations  in  this  test  will 
adversely  affected,  as  judged  by  standard  enter 
while  those  exposed  to  the  lower  concentratic 
will  not  be  adversely  affected  as  compared  w 
unexposed  populations  (controls).  The  threshc 
concentration  that  produces  statistically  signifies 
deleterious  effects  is  commonly  expressed  as  I 
maximum      acceptable      toxicity      concentrati 
(MATC).  The  MATC  is  a  hypothetical  concent 
tion  and  is  in  a  range  bounded  at  the  lower  end 
the  highest  concentration  in  the  chronic  test  tl 
produced  no  effect  (NOEC,  no  observed  eff 
concentration)  and  at  the  higher  end  by  the  low 
concentration  tested  that  produced  a  statistics 
significant  effect  (LOEC,  lowest  observed  en- 
concentration).  Therefore  the  MATC  can  be  r 
resented  as  NOEC   <   MATC   <   LOEC.  In 
tempting  to  relate  the  acute  toxicity  and  enro 
toxicity   of  chemicals   to   aquatic   organisms, 
application    factor   (AF)   concept   was   propos 
The  AF  is  a  unitless,  chemical-specific  meas 
calculated  as  the  threshold  chronically  toxic  c 
centration  of  a  chemical  divided  by  its  acul 
toxic  concentration.  In  practice,  the  AF  is  calcu 
ed  by  dividing  the  limts  (NOEC  and  LOEC)  ol 
MATC  by  the  time-independent  or  incipient  L< 
or  if  that  value  is  not  available,  by  the  96-h  L' 
from  a  flow-through  acute  toxicity  test.  In  « 
cept    the  AF  would  be  relatively  constant  l( 
specific  chemical.  Thus,  if  the  AF  for  a  cherr 
was  empirically  determined  with  one  aquatic 
cies,  it  could  be  applied  to  other  aquatic  specie; 
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ne  cases,  the  AF  was  used  (o  provide  an  esti- 
le  of  chronic  toxicity  without  a  chronic  test, 
rn  if  the  test  was  possible  with  that  species.  This 
•ed  the  time  and  costs  associated  with  the  chron- 
«st  The  investigator  would  estimate  the  AF  for 
hemical  with  one  organism  and  then  apply  the 
■  to  the  acutely  toxic  concentration  for  the 
ond  organism.  (See  also  W87-09280)  (Lantz- 
T) 
17-09283 


VTISTICAL  ANALYSIS, 

rvard  Univ.  School  of  Public  Health,  Boston, 

k.  Dana  Farber  Cancer  Inst. 

D.  Gelber,  P.  T.  Lavin,  C.  R.  Mehta,  and  D.  A. 

loenfeld 
Fundamentals  of  Aquatic  Toxicology:  Meth- 
and  Applications.  Hemisphere  Publishing  Cor- 

ation,  Washington  DC.  1985.  p  110-123,  2  tab, 

ref.  NCI.  DHHS  and  Mellon  Foundation  Grant 

-23415,  CA-06516,  and  CA-33019. 

scriptors:  'Water  pollution  effects,  'Statistical 
lysis,  'Toxicity,  Lethal  limit,  Data  interpreta- 
i,  Statistical  methods,  Regression  analysis, 
ite  effects.  Chronic  effects. 

Tent  practices  for  the  analysis  of  data  from 
te  and  chronic  tests  are  presented  and  critically 
luated.  For  the  acute  test,  most  methods  cur- 
ly used  yield  comparable  estimates  for  the 
50.  The  probit  method  is  optimal  when  the 
ranees  to  log  concentrations  of  the  toxicant  are 
nally  distributed.  For  the  chronic  test,  the  cur- 
practice  of  performing  an  F-test  among  all 
i-entrations,  followed  by  Dunnett's  procedure, 
atisticall y  inefficient  for  a  variety  of  reasons.  It 
s  not  allow  for  data  pooling  or  exploitation  of 
expected  concentration-response  relationship, 
an  lead  to  misleading  situations  where  the 
«1  F-test  is  significant  while  Dunnett's  proce- 
ss do  not  identify  any  significant  control-con- 
ration  differences.  Existing  statistical  proce- 
s,  namely  those  for  data  pooling  and  isotonic 
ession,  provide  the  toxicologist  with  improved 
sdures  for  MATC  determination.  (See  also 
'-09280)  (Lantz-PTT) 
'-09284 


TORS  THAT  MODIFY  TOXICITY, 

Iph  Univ.  (Ontario).  Dept.  of  Zoology. 
Sprague. 

Fundamentals  of  Aquatic  Toxicology:  Meth- 
and  Applications.  Hemisphere  Publishing  Cor- 
tion,  Washington  DC.  1985.  p  124-163,  7  fig,  8 
181  ref. 

:riptors:  'Toxicity,  'Water  pollution  effects, 
uatic  toxicity,  Variability,  Water  temperature, 
al  limits,  Life  cycles,  Dissolved  oxygen,  Hy- 
;en  ion  concentration,  Heavy  metals,  Environ- 
lal  effects,  Aquatic  environment. 

ors  that  modify  the  toxicity  of  pollutants  to 
tic  organisms,  including  biotic  variables  such 
ecies  and  abiotic  variables  such  as  water  tem- 
e,  have  been  considered  in  this  chapter. 
:ts  of  modifying  factors  must  be  cautiously 
preted  within  experiments  and  not  between 

bearing  in  mind  that  even  repeated  toxicity 
in  the  same  laboratory  will  not  give  identical 
r«^  carefu)  investigator  may  obtain  a  series 
-50s  with  a  range  of  only  +  or  -  20%  of  the 
an  value.  If  good  basic  procedures  are  fol- 
d  in  acute  lethality  tests,  other  differences  in 
procedure  do  not  affect  results  greatly.  The 
of  test  organisms  has  a  major  influence  on 
«y  data,  but  perhaps  less  than  might  be  ex- 
d.  A  literature  review  with  individual  com- 
ons  of  15  pollutants  tested  under  similar  con- 
ns, with  results  accepted  for  all  types  of  orga- 
5,  showed  that  well  over  half  of  the  lethal 

fell  within  one  order  of  magnitude.  In  the 
ycle  of  fish,  the  egg,  larval,  and  early  juvenile 
s  are  most  sensitive  in  chronic  exposures, 
e  is  only  slim  evidence  that  diseased  stocks  of 
are  less  tolerant  of  toxicants.   There  is  no 

I  effect  of  temperature  on  toxicity.  Dis- 
a  oxygen  concentrations  in  the  vicinity  of  20- 

tf  saturation  seem  to  cause  an  increase  of 
about  1.5-fold  in  lethality  of  toxicants  to  fish. 


Some  pollutants  show  large  changes  in  toxicity 
with  pH  of  the  water  if  they  are  ionized  under  the 
influence  of  that  variable.  Usually  it  is  the  undisso- 
ciated  or  less  dissociated  form  that  is  most  toxic, 
and  the  change  may  be  an  order  of  magnitude  for  a 
difference  of  one  per  unit  or  less.  Salinity  is  a 
major  variable  among  the  characteristics  of  surface 
water,  but  its  influence  on  toxicity  is  not  so  impor- 
tant. Many  heavy  metals  become  an  order  of  mag- 
nitude more  lethal  in  very  soft  water  than  in  very 
hard  water,  and  sublethal  changes  are  roughly 
parallel.  Natural  waters  often  contain  suspended 
and  dissolved  matter  including  organic  ligans  or 
chelators.  Metals  are  the  chief  examples  of  pollut- 
ants that  may  be  detoxified  because  of  sorption  or 
binding  by  these  materials;  most  other  pollutants 
seem  much  less  affected.  Among  the  metals  copper 
is  particularly  affected,  and  binding  and  sorption 
may  decrease  its  lethal  and  sublethal  toxic  effects 
by  an  order  of  magnitude.  (See  also  W87-09280) 
(Lantz-PTT) 
W87-09285 


TOXICITY  OF  CHEMICAL  MIXTURES, 

National  Fishery  Research  Lab.,  La  Crosse,  WI. 
L.  L.  Marking. 

IN:  Fundamentals  of  Aquatic  Toxicology:  Meth- 
ods and  Applications.  Hemisphere  Publishing  Cor- 
poration, Washington  DC.  1985.  p  164-176,  2  fie,  3 
tab,  67  ref. 

Descriptors:  'Aquatic  toxicity,  'Water  pollution 
effects,  'Chemical  composition,  'Synergistic  ef- 
fects, 'Toxicity,  Hazard  assessment,  Environmen- 
tal effects,  Acute  effects,  Antagonistic  effects, 
Quantitative  analysis. 

Assessment  of  mixture  toxicity  began  as  an  art,  but 
it  has  developed  into  a  science  used  in  many  disci- 
plines:    pharmacology,     toxicology,     physiology, 
human  and  veterinary  medicine,  agriculture,  and 
especially  pest  control.  Application  of  mixtures  of 
chemicals  has  become  popular  because  of  their 
purported  advantages  over  a  single  chemica.  How- 
ever,  some   chemical   mmixtures   pose   a   greater 
hazard  to  nontarget  organisms  and  to  the  environ- 
ment. The  advantages  and  disadvantages  of  using 
mixtures  can  be  determined  only  by  understanding 
the  concepts  to  mixture  toxicity  and  developing 
the  ability  to  calculate  quantitatively  the  additive 
toxicity  of  mixtures  of  chemicals.  Investigators  in 
various  disciplines  have  attempted  to  describe  syn- 
ergism and  antagonism;  the  result  has  been  ambigu- 
ous terminology,  even  though  the  methodology 
has  been  fairly  consistent.  A  number  of  additive 
toxicity  procedures  appear  in  the  literature,  but 
only  a  few  are  truly  quantitative,  and  perhaps  there 
is  no  one  procedure  that  will  accomodate  all  types 
of  multiple  exposures.  Use  of  the  additive  toxicity 
index  was  developed  from  isobole  theory  and  the 
summation   of  toxic   units,   as   were   many   other 
methods.  However,  the  index  system  has  the  ad- 
vantages that  (1)  index  values  are  linear  for  greater 
than  and  less  than  additive  toxicity,  (2)  the  signifi- 
cance of  index  values  can  be  assessed  to  differenti- 
ate between  the  three  categories  of  additive  toxici- 
ty, and  (3)  magnification  factors  can  be  calculated 
to  describe  and  express  the  expected  activity  or 
changes    in    unexpected    activity.     Furthermore, 
ranges  for  index  values  that  overlap  zero  indicate 
additive  toxicity,  positive  values  indicate  greater 
than  additive  toxicity,  and  negative  values  indicate 
less  than  additive  toxicity.  Synergism  and  antago- 
nism are  general  terms  and  their  use  must  be  based 
on  quantitative  data.  Both  phenomena  result  from 
the  summation  of  toxic  units  from  multiple  chemi- 
cals  in   the   environment.    (See   also   W87-09280) 
(Lantz-PTT) 
W87-09286 


MICROBIAL  TOXICITY  STUDIES, 

Environmental  Research  Lab.,  Gulf  Breeze,  FL. 
P.  H.  Pritchard,  and  A.  W.  Bourquin. 
IN:  Fundamentals  of  Aquatic  Toxicology:  Meth- 
ods and  Applications.  Hemisphere  Publishing  Cor- 
poration, Washington  DC.  1985.  p  177-217,  19  fie 
11  tab,  61  ref. 

Descriptors:  'Microbiological  studies,  'Aquatic 
toxicity,  'Water  pollution  effects,  'Toxicity, 
Chlorinated  hydrocarbons,  Biodegradation,  Bacte- 
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ria,  Fungi,  Nitrification,   Photosynthesis,  Ecosys- 
tems, Ecological  effects. 

Microorganisms  are  an  integral  part  of  the  nutrient 
cycling  and  energy  flow  processes  of  aquatic  eco- 
systems. Their  degradative  and  mineralization  ca- 
pabilities maintain  the  carbon  balance  of  the  eco- 
system and  also  permit  humans  to  dispose  of  syn- 
thetic wastes  in  aquatic  environments.  These  envi- 
ronments have  a  certain  assimilatory  capacity  for 
the  wastes,  and  their  biodegradation  potential  de- 
termines the  magnitude  of  this  capacity.  Humans 
must  not  exceed  this  capacity.  The  generation  of 
persistent   or    nonbiodegradable    chemicals    show 
how  easily  this  capacity  can  be  abused.  The  input 
of  chlorinated  hydrocarbons  into  the  environment 
exceeded  their  biological  detoxification,  and  major 
ecological  damage  resulted.  Had  the  assimilatory 
capacity    been    properly   assessed,    environmental 
abuse  might  have  been  avoided.  The  toxicity  of 
chemicals  to  bacteria  must  be  carefully  observed 
and   researched.   If  a  new  synthetic  chemical   is 
developed  and  allowed  to  pollute  the  environment, 
some  microbial  processes  could  be  disturbed,  and 
this  could  eventually  have  an  indirect  but  cata- 
strophic effect  on  the  entire  ecosystem.   Severe 
inhibition  of  nitrification  can  affect  plant  communi- 
ties. If  photosynthetic  production  drops,  the  effect 
ripples  throughout  the   ecosystem.   Bacteria   and 
fungi  and  the  processes  they  catalyze  are  fairly 
resistant  to  inhibition  by  synthetic  chemicals.  A 
small  perturbation  in  one  part  of  the  environment 
can  often  be  overcome  because  of  the  ubiquity  of 
microorganisms  and  their  great  metabolic  diversi- 
ty.  Nonetheless,  toxicologists  should  incorporate 
microorganisms  into  testing  schemes,  since  they 
may    be    potential    indicators    of    environmental 
damage.  The  importance  of  using  a  wide  diversity 
of  toxicity   tests   for   microorganisms   cannot   be 
overemphasized.     Rapid    methods    for    assessing 
chemical  toxicity  to  microorganisms  are  needed 
for  detecting  chemicals  that  are  potentially  toxic  to 
the  ecosystem.  Continued  research  in  basic  micro- 
bial ecology  should  help  fill  this  need.  (See  also 
W87-09820)  (Lantz-PTT) 
W87-09287 


BEHAVIOR, 

FMC  Corp.,  Princeton,  NJ. 
G.  M.  Rand. 

IN:  Fundamentals  of  Aquatic  Toxicology:  Meth- 
ods and  Applications.  Hemisphere  Publishing  Cor- 
poration, Washington  DC.  1985.  p  221-263,  15  fie 
2  tab,  184  ref. 

Descriptors:  'Behavior,  'Water  pollution  effects, 
'Chemical  pollutants,  'Toxicity,  Aquatic  toxicol- 
ogy, Monitoring,  Feeding  rates,  Sublethal  effects, 
Stress,  Life  cycles,  Aquatic  environment. 

A  behavioral  response  may  be  the  initial  reaction 
to  chemical  exposure  in  the  natural  environment. 
A  chemical  may  be  detected  and  avoided  or  may 
produce  deleterious  behavioral  effects.  Although 
there  are  currently  no  standard  behavioral  testing 
techniques  in  aquatic  toxicology,  several  consider- 
ations for  testing  have  been  discussed  and  many  of 
the  monitoring  techniques  presented.  The  litera- 
ture on  several  types  of  behavior  (e.g.,  locomotor, 
feeding,  predator-prey,  learning)  has  been  evaluted 
and  the  advantages  and  disadvantages  of  behavior- 
al testing  discussed.  Several  behaviors  are  promis- 
ing indicators  of  sublethal  stress  of  aquatic  orga- 
nisms exposed  to  chemical  agents.  However,  in  a 
behavioral  testing  program  normal  baseline  behav- 
ioral data  must  first  be  obtained  and  then  toxicity 
testing  can  be  initiated.  Several  different  types  of 
behavioral  tests  should  be  conducted  with  different 
test  species  and  may  include  different  life  stages. 
(See  also  W87-09280)  (Lantz-PTT) 
W87-09288 


BIOCHEMISTRY/PHYSIOLOGY, 

Columbia  National  Fisheries  Research  Lab.,  MO 
P.  M.  Mehrle,  and  F.  L.  Mayer. 
IN:  Fundamentals  of  Aquatic  Toxicology:  Meth- 
ods and  Applications.  Hemisphere  Publishing  Cor- 
poration, Washington  DC.  1985.  p  264-282,  2  tab, 
38  ref. 

Descriptors:  'Water  pollution  effets,  'Physiologi- 
cal   studies,     'Biochemical     analysis,     'Toxicity, 
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Aquatic  environment.  Aquatic  toxicology,  Moni- 
toring, Hazard  assessment,  Environmental  effects. 

Physiological  and  biochemical  measurements  have 
not  been  as  integral  a  part  of  aquatic  toxicology  as 
they  have  been  of  mammalian  toxicology.  Howev- 
er   they   are  attracting  more  interest  as  aquatic 
to'xicologists  find  a  need  for  short-term  tests  that 
predict  long-term  toxicity,  because  the  number  ot 
toxic  chemicals  and  the  cost  of  conducting  chronic 
toxicity  studies  are  increasing.  Although  they  will 
not   replace  acute  or  chronic  toxicity  tests  that 
determine  effects  on  survival,  growth,  and  repro- 
duction in  the  laboratory,  physiological  and  bio- 
chemical   measurements    (such    as:    mean    blood 
chemistry  values,  toxicant  effects  on  bone  develop- 
ment and  growth  in  fish,  lead  inhibition  of  aminole- 
vulinic acid  dehydrotase  activity,  respiration  and 
oxygen    consumption,    osmoregulation,    and    gill 
adenosinetriphosphotase)  will  be  useful  in  setting 
priorities  for  determining  the  chemicals  for  which 
more  comprehensive  hazard  assessment  is  needed. 
They  will  also  be  useful  in  field  investigations  to 
detremine  the  toxicological   significance  of  con- 
taminant residues  in  wild  fish  populations.  Aquatic 
toxicologists  need  better  diagnostic  tools  in  order 
to  better  understand  the  impact  of  chemicals  on 
fish  and  other  aquatic  organisms.  The  examples 
discussed  here  show  that  physiological  and  bio- 
chemical approaches  will  help  to  satisfy  this  need. 
Underlying  the  efforts  to  develop  diagnostic  tools 
is  the  need  to  plan  and  execute  the  biochemical  and 
physiological  research  within  the  framework  ot 
what  exists  in  the  real  world.  Unless  the  status  of 
the  environment  we  are  attempting  to  preserve  and 
improve  is  kept  in  proper  perspective,  much  ot  the 
effort  willbe  of  little  or  no  avail.  Consequently, 
continued  reassessment  of  aquatic  toxicology   in 
relation  to  the  continued  change  in  environmental 
needs  is  mandatory  if  the  obvious  objectives  are  to 
be  reached.   Yet  the  need  for  basic  information 
must  not  be  forgotten  when  research  programs  are 
designed,  especially  with  aquatic  organisms,   for 
this  information  is  ultimately  the  foundation  for 
applied   research.   (See   also   W87-09280)   (Lantz- 
PTT) 
W87-09289 


logical  results  with  results  of  biochemical  and 
physiological  studies,  the  complete  reaction  of  an 
aquatic  organism  to  a  toxicant  may  be  defined  for 
future  diagnostic  purposes.  (See  also  W87-OyZ8U) 
(Lantz-PTT) 
W87-09290 
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HISTOPATHOLOGY, 

Alaska  Univ.,  Juneau.  School  of  Fisheries  and  Sci- 
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Descriptors:  'Histopathology,  'Water  pollution  ef- 
fects, 'Aquatic  toxicology,  'Tissue  analysis,  Toxic- 
ity, Aquatic  environment,  Monitoring,  Biochemi- 
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fects. 

The  far-reaching  pathological  effects  of  chemical 
pollution  are  often  very  difficult  to  define  in  popu- 
lations of  aquatic  species.  This  is  particularly  true 
of  subtle  changes  that  occur  over  long  periods  ot 
exposure  to  intermitttent  or  continuous  sublethal 
doses  of  one  or  several  toxicants.  The  many  disci- 
plines in  the  science  of  aquatic  toxicology   are 
joined  in  the  task  of  identifying  and  comprehend- 
ing each  toxicant's  mode  of  acilivity  in  organisms 
which  is  responsible  for  clinical  signs  of  intoxica- 
tion  or  death.   This  can   be  discerned   to  some 
degree    through    biochemical    aid    physiologica 
studies  However,  effects  are  oft<n  due  to  physical 
changes  in  the  tissues  at  the  celh  lar  or  ultrastruc- 
tural  levels  and  can  only  be  speculated  upon  unless 
they  are  visualized.  Since  these  changes  are  not 
grossly   apparent,    histopathological   studies   with 
light  microscopy,  TEM,  and  SEM  are  necessary 
for  the  description  and  evaluation  of  potential  le- 
sions in  aquatic  animals  exposed  to  various  toxi- 
cants    Although    many    toxicant-induced    tissue 
pathologies  so  far  examined  have  been  nonspecific, 
this  is  not  surprising  since  aquatic  toxopathology  is 
in  its  infancy.  As  the  science  matures  and  more 
descriptive  studies  are  made,  lesions  should  emerge 
which  will  allow  greater  specificity  in  diagnosing 
exposure  to  certain  groups  of  compounds  or  per- 
haps to  M.u'le  toxicants.  By  combining  histopatho- 


Synthetic  organic  compounds  are  likely  to  contin- 
ue to  be  used  against  a  variety  of  pests,  and  recent 
trends  indicate  that  widespread  use  of  organoch- 
lorin-type  chemicals  will  diminish.   A  variety  ot 
newer  chemical  types  with  different  and  unique 
modes  of  action  will  probably  become  available. 
Current  pest  control  methods  tend  to  involve  use 
of  several  different  chemicals  mixed   in   varying 
proportions.  Infestations  of  pests  (e.g.,  the  Mediter- 
ranean fruit  fly)  that  threaten  an  entire  region  or  a 
major  crop  will  probably  still  be  controlled  with 
well-known  chemicals,  but  wide  applciation  of  a 
single  pesticide  will  probably  diminish.  Methods  of 
assessing  impacts  of  chemicals  are  evolving  from 
single  toxicity  tests  to  the   integration  of  many 
factors  discussed  in  this  chapter  (such  as  the  physi- 
cal-chemical behavior  of  the  compound).  Toxicity 
tests  will  continue  to  be  a  vital  part  of  the  evolu- 
tion process,  as  for  routine  screening,  but  the  chek- 
list  of  factors  necessary  for  substantiation  of  the 
impact  continues  to  grow.  Temperature,  pH,  pho- 
tosensitivity, method  of  application,  rates  of  metab- 
olism, and  many  other  factors  will  become  increas- 
ingly important  in  the  consideration  of  'hazard'  or 
'impact.'   In   toxicity   testing   of  pesticides,   there 
appears  to  be  a  trend  toward  longer-term  tests  and 
towaard  investigation  of  sublethal  effects.  Empha- 
sis is  also  being  placed  on  problems  associated  with 
extrapolation  of  laboratory  results  to  conditions  in 
the  field  (validation)  and  use  of  microcosms  to 
evaluate  new  chemicals  before  production.  (See 
also  W87-09280)  (Lantz-PTT) 
W87-09291 


literature  on  biological  effects  of  metals  in  aquatic 
environments.  Much  of  this  literature  i 
lethal,  solution  concentrations  for  individual  «pe- 
cies,  or  trace  metal  bioavailability  and  body  bur- 
dens of  common  or  commercially  important  spe- 
cies. Recent  reviews  of  these  topics  are  referenced 
in  the  text.  This  paper  focuses  on  the  toxicology  ol 
trace  metals  and  the  responses  of  aquatic  organism' 
to  metal  exposure.  (See  also  W87-O9280)  (Lantz 
PTT) 
W87-09292 


POLYCYCLIC  AROMATIC  HYDROCARBONS 

Battelle    New    England    Marine    Research    Lab 

Duxbury,  MA.  William  F.  Clapp  Labs. 

J.  M.  Neff. 

IN:  Fundamentals  of  Aquatic  Toxicology:  Met! 

ods  and  Applications.  Hemisphere  Publishing  Coi 

poration,  Washington  DC.  1985.  p  416-454,  2  fig, 

tab,  140  ref. 

Descriptors:  'Toxicity,  'Water  pollution  effect 
•Aromatic  hydrocarbons,  'Aquatic  toxicolog; 
•Water  pollution  sources,  Organic  compounds,  0 
spills,  Environmental  effects,  Aquatic  enviroi 
ment,  Ash,  Marine  environment. 

Polycyclic  aromatic  hydrocarbons  (PAH)  consi 
tute  one  of  several  classes  of  organic  pollutan 
that  are  released  into  the  environment  in  larj 
quantities  due  in  large  part  to  human  activitu 
PAH  are  components  of  crude  and  refined  petrol 
urn  and  of  coal.  Oil  spills  are  a  major  source 
PAH  in  freshwater  and  marine  environmen 
Combustion  of  organic  materials  in  fires  or 
internal  combustion  engines  produces  PAH  whi 
are  released  to  the  environment  in  exhaust  partic 
lates  and  in  solid  residues  (ash).  Concern  atx 
PAH  in  the  environment  arises  from  the  fact  tl 
many  of  them  are  quite  persistent  and  some  ; 
known  to  be  potent  carcinogens  in  mammals.  1 
environmental  effects  of  most  of  the  PAH  that  I 
not  carcinogenic  are  poorly  understood.  TheP 
pose  of  this  review  is  to  summarize  and  synthes 
what  is  known  about  the  impact  of  PAH  on  aqii 
ic  organisms  and  ecosystems.  (See  also  W87-092 
(Lantz-PTT) 
W87-09293 


TRACE  METALS, 

Geological  Survey,  Menlo  Park,  CA. 
H.  V.  Leland,  and  J.  S.  Kuwabara. 
IN-  Fundamentals  of  Aquatic  Toxicology:  Meth- 
ods and  Applications.  Hemisphere  Publishing  Cor- 
poration, Washington  DC.  1985.  p  374-415,  4  fig,  4 
tab,  294  ref. 

Descriptors:  'Trace  metals,  'Toxicity,  'Water  pol- 
lution effects,  'Aquatic  toxicology,  Cobalt, 
Copper,  Chromium,  Iron,  Manganese,  Nickel,  Mo- 
lybdenum, Selenium,  Tin,  Zinc,  Sublethal  limits, 
Heavy  metals,  Toxicity,  Aquatic  environment, 
Lethal  limits. 

Many  trace  metals  are  important  in  plant  and 
animal  nutrition,  where,  as  micronutnents,  they 
play  an  essential  role  in  tissue  metabolism  and 
growth.  The  essential  trace  metals  include  cobalt, 
copper,  chromium,  iron,  manganeses,  nickel,  mo- 
lybdenum, selenium,  tin,  and  zinc.  Requirements  of 
different  plant  and  animal  species  vary  substantial- 
ly but  optimal  concentration  rangtes  for  micronu- 
tnents are  frequently  narrow.  Severe  imbalances 
can  cause  death,  wherease  marginal  imbalances 
contribute  to  poor  health  and  retarded  growth. 
Some  nonessential  trace  metals,  such  as  lead,  cad- 
mium, and  mercury,  also  can  be  toxic  at  concentra- 
tions commonly  observed  in  soils  and  natural 
waters  Adverse  environmental  effects  associated 
with  redistribution  of  trace  metals,  such  as  by 
mining  and  fossil  fuel  combustion,  have  long  been 
recognized.  Recent  efforts  to  document  and  con- 
trol the  environmental  distribution  of  potentially 
hazardous  trace  metals  have  led  to  a  large  body  ol 


AMMONIA,  NITRITE,  AND  NITRATE, 

Montana  State  Univ.,  Bozeman.  Fisheries  Bioas 
Lab. 

IN-  Fundamentals  of  Aquatic  Toxicology:  Mc 
ods  and  Applications.  Hemisphere  Publishing  C 
poration,  Washington  DC.  1985.  p  455-471,  4  fi 
tab,  92  ref. 

Descriptors:  *Ammonia,  'Nitrites,  'Nitn 
•Water  pollution  effects,  'Aquatic  toxicok 
'Toxicity  Nitrogen  compounds,  Hydrogen 
concentration,  Dissolved  oxygen,  Temperat 
Salinity,  Chlorides,  Calcium,  Acute  effects. 

Ammonia  (NH3)  is  one  of  the  most  impoi 

pollutants  in  the  aquatic  environment  because  ( 

relatively  highly  toxic  nature  and  its  ubiqui 

surface  water  systems.   It  is  discharged  in  1 

quantities  in  industrial,  municipal,  and  agncul' 

waste   waters.   Nitrite   (N02(-))   isnot   consid 

such  a  severe  environmental  problem  becuast 

though  it  is  extremely  toxic  to  aquatic  life,  it 

not  usually  occur  in  natural  surface  water  sys 

at  concentrations  considered  deleterious  to  aq 

organisms.  Nitrate  (N03(-))  is  a  less  serious 

ronmental  problem;  it  can  be  found  in  relat 

high  concentrations  in  surface  waters,  but  is 

tively  nontoxic  to  aquatic  organisms.  Acute  t< 

ty  of  ammonia  to  aquatic  organisms  is  attecte 

water  pH,  dissolved  oxygen,  temperature,  flue 

ing  concentrations,  previous  acclimation  to  ai 

nia,  calcium,  salinity,  and  the  presence  ot 

chemicals.  Whether  these  factors  also  affect  c 

ic  toxicity  has  not  yet  been  investigated.  J 

toxicity  of  nitrite  is  affected  by  water  pH,  chlj 

and  calcium.  More  research  is  needed  on  tl 

fects  on  toxicity  of  other  water  chemistry  var 

and  on  long-term  effects  of  nitrite  exposure 

also  W87-09280)  (Lantz-PTT) 

W87-09294 
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ACCUMULATION, 

lue  Univ.,  West  Lafayette,  IN.  Dept.  of  For- 

■  and  Natural  Resources. 

primary  bibliographic  entry  see  Field  5B 

■09296 


rRANSFORMATION, 

Medical  Coll.  of  Wisconsin,  Milwaukee.  Dept. 

larmacology  and  Toxicology. 

jrimary  bibliographic  entry  see  Field  5B. 

■09297 


E  MODELING, 

ronmental  Research  Lab.,  Athens,  GA. 

irimary  bibliographic  entry  see  Field  5B 

09298 


[RONMENTAL  LEGISLATION, 

gbom     Bionomics,     Inc.,     Wareham,     MA. 

tic  Toxicology  Lab. 

rimary  bibliographic  entry  see  Field  6E. 

09299 


D  VALIDATION, 

onmental  Research  Lab.,  Athens,  GA. 
rimary  bibliographic  entry  see  Field  7A 
39300 


HICAL  SAFETY  EVALUATION, 

t  Corp.,  East  Millstone,  NJ.  Medical  Dept. 
nmary  bibliographic  entry  see  Field  5B 
»301 


onse  of  marine  animals  to  pe- 
dum and  specific  petroleum  hy- 
:arbons, 

le   New    England    Marine    Research    Lab 

iry,  MA. 

Meff,  and  J.  W.  Anderson. 

xl  Science  Publishers  Ltd.,   London,  Ens- 

981.  177  p.  6 

iptors:  'Oil  spills,  'Path  of  pollutants,  *Fate 

utants,  'Water  pollution  effects,  'Hydrocar- 

•Toxicity,   Marine   environment,    Environ- 

effects,  Sublethal   limits,   Marine  biology. 

5  the  past  decade,  a  very  large  volume  of 
:h  has  been  performed  dealing  with  the  fate 
iects  of  petroleum  in  the  marine  environ- 
Major  interest  in  and  financial  support  for 
:h  in  this  area  followed  the  wreck  of  the 
Torrey  Canyon'  off  Cornwall,  Great  Brit- 
18  March  1967  and  the  smaller  oil  spill 
ig  from  the  wreck  of  the  oil  barge  'Florida' 
jJmoutb,  Massachusetts  on  16  September 
loth  psills  were  near  major  marine  research 
ones  and  both  were  studied  intensively  by 
1  marine  scientists.  From  these  investigations 
Be  the  increased  realization  that  deleterious 
s  or  oil  on  the  marine  ecosystem  may  persist 
ter  the  visible  oil  pollution  has  been  cleaned 
washed  away.  In  the  decade  since  these 
he  volume  of  petroleum  transported  by  sea 
:reased  substantially  and  there  has  been  a 
lcrease  in  exploration  for  and  production  of 
e  oil  deposits.  Between  1972  and  1977  ex- 
laboratory  and  field  research  dealing  the 
'  and  sublethal  biological  effects  of  petrole- 
manne  organisms  has  been  conducted.  The 
i  of  this  book  is  to  summarize  and  review 
[nd  sublethal  effects  of  oil  on  marine  orga- 
Msed  on  results  of  these  laboratory  studies. 

•308 


L«^£      SYSTEM      EFFECTS      ON 
XD  WATER  QUALITY, 

ma    Univ.,    Norman.    Environmental    and 

I  Water  Inst. 

^nter,  and  R.  C.  Knox. 

Publishers,  Inc.,  Chelsea,  MI.  1985.  336  p. 

'tore:  'Water  pollution  effects,  'Path  of  pol- 

septic    tanks,     'Groundwater    quality 

dwater  pollution,   Water  quality   control 


Domestic  wastes,  Wastewater  disposal,  Fate  of 
pollutants,  Bacteria,  Virusess,  Phosphorus,  Nitro- 
gen, Chlorides,  Metals,  Pesticides,  Inorganic  com- 
pounds, Case  studies. 

Approximately    1/3   of  all   housing   units   in   the 
United    States    dispose    of   domestic    wastewater 
through  septic  tank  systems,  and  about  25%  of  all 
new  homes  being  constructed  are  including  them 
Septic  tank  systems  have  been  frequently  identified 
as  sources  of  localized  and  regional  groundwater 
pollution.  Historical  concerns  have  focused  on  bac- 
terial and  nitrate  pollution;  more  recently,  synthet- 
ic  organic   chemicals   from   septic   tank   cleaners 
have  been  identified.   A  key  issue  in  siting  new 
septic  tank  systems  is  related  to  evaluating  their 
groundwater   pollution   potential   in   the   locality. 
This  book  summarizes  existing  literature  relative  to 
the  types  and  mechanisms  of  groundwater  pollu- 
tion from  septic  tank  systems,  and  provides  infor- 
mation on  technical  methodologies  for  evaluating 
the  groundwaater  pollution  potential  of  such  sys- 
tems. The  book  is  organized  into  five  chapters, 
with  Chapter  1  including  background  information 
on  the  historical  and  current  usage  of  septic  tank 
systems,  and  Chapter  5  summarizing  the  key  points 
of  the  book.  Chapter  2  is  related  to  the  engineering 
design,  placement,  and  operation  and  maintenance 
procedures  for  these  systems.  Chapter  3  summa- 
rizes the  types  of  pollutants  and  mechanisms  of 
contamination  via  the  unsaturated  zone  into  the 
groundwater  system.   The  transport  and   fate  of 
bacteria  and  viruses  in  soils  and  groundwater  are 
addressed  along  with  inorganic  contaminants  such 
as  phosphorus,  nitrogen,  chlorides,  and  metals,  and 
contaminants  such  as  cleaning  agents  and  pesti- 
cides. Chapter  4  is  focused  on  the  evaluation  of 
septic  tank  system  effects  on  groundwater  quality. 
Information  on  the  Surface  Impoundment  Assess- 
ment methodology  and  the  Soil-Waste  Interaction 
Matrix  methodology  as  applied  to  13  septic  tank 
system  areas  is  described.  (Lantz-PTT) 
W87-09310  ' 


ECOLOGICAL  ASSESSMENTS  OF  EFFLUENT 
IMPACTS  ON  COMMUNITIES  OF  INDIGE- 
NOUS AQUATIC  ORGANISMS. 

Ecological  Consultants,  Inc.,  Fort  Collins  CO 
A  Symposium  Sponsored  by  ASTM  Committee 
D-19  on  Water,  ASTM,  Ft.  Lauderdale,  FL  29-30 
January  1979.  ASTM  Special  Technical  Publica- 
tion 730,  1981.  333  p. 

Descriptors:  'Water  pollution  effects,  'Environ- 
™l?ntaI  effects-  'Aquatic  toxicology,  'Symposium, 
Effluents,  Biological  analysis,  Bioassays,  Standing 
crops,  Ecosystems,  Ecological  effects,  Surface 
water. 

Interest  in  environmental  impact  assessment  has 
greatly  increased  in  recent  years.  While  significant 
advances  have  been  made  in  bioassays,  biomonitor- 
mg,  and  other  toxicological  measurements,  ad- 
vancements in  the  development  of  methodologies 
for  assessment  of  effluent  impacts  on  the  biological 
integrity  of  receiving  waters  has  lagged.  The  pur- 
pose of  the  symposium  was  to  provide  a  forum  for 
scientists  engaged  in  the  development  and  applica- 
tion of  methods  of  evaluating  the  effects  of  ef- 
fluents on  the  biological  integrity  of  surface 
waters.  Emphasis  is  placed  on  methods  of  evaluat- 
ing the  effects  of  effluents  on  standing  crop,  com- 
munity structure,  and  community  function.  The 
call  for  papers  emphasized  the  importance  of  the 
feasibility  of  application  and  the  priority  ordering 
of  community  parameters  to  be  investigated  within 
the  constraints  of  available  time,  personnel,  and 
budget.  (See  W87-09312  through  W87-09328) 
(Lantz-PTT) 
W87-093U 


EVALUATION  OF  THE  EFFECTS  OF  EF- 
FLUENTS ON  AQUATIC  LIFE  IN  RECEIVING 
WATERS  -  AN  OVERVIEW, 

Environmental  Monitoring  and  Support  Lab  -Cin- 
cinnati, OH. 
C.  I.  Weber. 

IN:  Ecological  Assessments  of  Effluent  Impacts  on 
Communities  of  Indigenous  Aquatic  Organisms  A 
Symposium  Sponsored  by  ASTM  Committee  D- 
19,    Ft.    Lauderdale,    FL,    29-30    January    1979 


Effects  Of  Pollution — Group  5C 

ASTM  STP  730,  1981.  p  3-13,  1  fig,  2  tab,  36  ref. 

Descriptors:  'Water  pollution  effects,  'Aquatic  en- 
vironment, 'Effluents,  Monitoring,  Evaluation 
Toxicity,  Sample  collection,  Sample  preparation' 
Aquatic  organisms,  Standing  crop,  Chemical  anal- 
ysis, Ecosystems. 

Federal  water  pollution  control  legislation  strongly 
emphasizes  the  need  to  protect  aquatic  life  from 
adverse  effects  of  effluents.  Effluent  biomonitor- 
mg,  therefore,  plays  an  important  role  in  the  feder- 
al water  pollution  control  program,  and  includes 
two  basic  functions:  (1)  measurement  of  the  toxici- 
ty and  biostimulatory  properties  of  effluents,  and 
(2)  measurement  of  the  effects  on  the  biological 
integrity  of  receiving  waters,  which  includes  the 
abundance,  species  composition,  metabolism,  and 
condition  of  indigenous  aquatic  organisms.  Stand- 
ardized methods  for  sample  collection  and  prepara- 
tion   are   widely   available.    However,    additional 
tools  are  urgently  needed  to  assist  biologists  in 
sample  analysis  and  data  interpretation.  The  tools 
needed  include  species  identification  manuals    in- 
formation on  the  life  histories  of  aquatic  organisms 
and   descriptive  models   with   which   to  evaluate 
field  data.  The  models  would  describe  the  standing 
crop,  species  composition,  and  community  metabo- 
lism expected  at  a  given  sampling  station  in  the 
absence    of   pollution,    taking    into    account    the 
season  of  the  year,  climate,  ambient  meteorological 
and  hydrological  conditions,  water  chemistry,  and 
the  nature  of  the  substrate.  Effective  data  interpre- 
tation also  requires  utilization  of  available  paramet- 
ric and  nonparametric  methods  for  statistical  anal- 
yses of  the  field  data  in  order  to  determine  the 
significance  of  observed  differences  in  the  proper- 
ties of  aquatic  communities  at  'control'  and  'pollut- 
ed' sampling  stations.  (See  also  W87-09311)  (Au- 
thor's abstract) 
W87-09312 


ENVIRONMENTAL  IMPACT  ANALYSIS  OF 
AQUATIC  ECOSYSTEMS  USING  RATIONAL 
THRESHOLD  VALUE  METHODOLOGIES, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

E.  E.  Herricks,  M.  J.  Sale,  and  E.  D.  Smith. 

IN:  Ecological  Assessments  of  Effluent  Impacts  on 

Communities  of  Indigenous  Aquatic  Organisms,  A 

Symposium  Sponsored  by  ASTM  Committee  D- 

19,    Ft.    Lauderdale,    FL,    29-30    January    1979 

ASTM  STP  730,  1981.  p  14-31,  5  fig,  2  tab,  37  ref; 

2  append.   DOA   Contract   DACA   88-878-0-008. 

Descriptors:  'Environmental  effects,  'Ecological 
effects,  'Water  pollution  effects,  'Aquatic  environ- 
ment, 'Computer  models,  Model  studies,  Environ- 
mental impacts,  Monitoring,  Ecosystems,  Mitiga- 
tion. 

The  techniques  generally  applicable  to  environ- 
mental impact  analysis  fell  short  of  effective  pre- 
dictive capacity  because  of  incomplete  data  bases 
and  the  lack  of  procedures  for  systematic  data 
analysis  to  maximize  data  utility.  To  overcome 
these  difficulties,  the  Construction  Engineering 
Research  Laboratory  of  the  Department  of  the 
Army  has  developed  a  computer-based  environ- 
mental impact  analysis  system.  As  part  of  this 
continuing  activity,  the  Environmental  Impact 
Computer  Systems  (EICS)  has  been  used  as  a  basis 
for  development  of  a  detailed  subprogram  for  pre- 
dicting impacts  on  aquatic  ecosystems.  The  EICS 
system  is  based  on  the  development  of  methodolo- 
gy for  determination  of  rational  threshold  values 
(RTV).  RTV  includes  indexes  of  both  structural 
and  functional  community  conditions  that  are  inte- 
grated into  a  decision  algorithm.  Data  for  commu- 
nity parameters  are  obtained  from  readily  available 
resources  (STORET,  National  Pollution  Dis- 
charge Elimination  System  (NPDES)  permit  re- 
porting, and  other  state  and  federal  water  quality 
monitoring  efforts),  system  subprograms  that  pro- 
vide population  predictions  based  on  state-of-the- 
art  population  models,  and  actual  field  data.  The 
protocols  described  include  interactive,  real-time 
manipulation  of  data  based  on  site-specific  informa- 
tion. The  application  of  these  protocols  provides  a 
new  dimension  in  impact  analysis  methodology 
Ecosystem-specific  threshold  levels  can  be  set,  and 
impacts  caused  by  alternatives  can  be  evaluated 
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efficiently  and  economically.  This  paper  summa- 
rizes aquatic  ecosystem  RTV  analysis  procedures, 
discusses  feasibility  of  application,  and  provides  a 
sound  quantitative  approach  to  priority  ordering  of 
community  parameters  for  aquatic  ecosystem 
impact  analysis.  (See  also  W87-09311)  (Author's 
abstract) 
W87-09313 


able  data  on  the  seasonal  distribution  and  life  histo- 
ries of  the  aquatic  community  in  the  receiving 
waters.  A  baseline  field  monitoring  program  de- 
signed to  gather  adequate  data  for  the  Section 
316(a)  representative  species  selection  and  evalua- 
tion process  is  proposed.  (See  W87-09311)  (Au- 
thor's abstract) 
W87-09315 


APPLICATION  OF  LABORATORY  SCALE 
MODEL  STREAMS  TOWARD  ASSESSING  EF- 
FLUENT IMPACTS  IN  FRESHWATER  LOTIC 
ENVIRONMENTS, 

Fireman's  Fund  Insurance  Co.,  San  Francisco,  CA. 
P  P.  Russell,  A.  J.  Home,  and  J.  F.  Thomas. 
IN:  Ecological  Assessments  of  Effluent  Impacts  on 
Communities  of  Indigenous  Aquatic  Organisms,  A 
Symposium  Sponsored  by  ASTM  Committee  D- 
19  Ft.  Lauderdale,  FL,  29-30  January  1979. 
ASTM  STP  730,  1981.  p  32-48,  6  fig,  3  tab,  9  ref. 

Descriptors:  *Model  studies,  'Water  pollution  ef- 
fects, *Water  quality,  *Lotic  environment,  ♦Ef- 
fluents, Streams,  chemical  analysis,  Temperature, 
Flow  rate,  Chemical  analysis,  Biomass,  Aquatic 
environment,  Growth. 

Laboratory  scale  model  streams  were  developed  to 
assess  the  effects  of  oil-shale-related  effluents  on 
aufwuchs.  The  model  stream  design  allowed  varia- 
tion of  water  temperature,  chemical  composition, 
flow  rate,  and  illumination  intensity  and  periodici- 
ty. Chemical  constancy  of  the  stream  water  was 
provided  by  continuously  metering  new  water  to 
the  streams  with  doses  of  test  effluents.  Omega-9 
water,  the  experiment  retort  water  used,  was  stud- 
ied at  dilutions  between  0.013  and  2.12%  for  9 
days.  Day  3  samples  generally  showed  stimulated 
growth  at  all  dilutions.  Measurements  on  Days  6 
and  9  however,  had  lowered  levels  of  growth  at 
1%  or  more  Omega-9  water  concentration.  The 
more  dilute  effluent  loads  stimulated  growth 
throughout  the  test  period.  The  most  marked  effect 
of  Omega-9  water  was  to  lower  the  proportional 
contribution  of  diatoms  to  the  aufwuchs  biomass. 
Measurements  of  control  model  streams  suggest  a 
species  composition  heterogeneity  of  10-15%  with 
a  total  unloaded  stream  spatial/temporal  variability 
of  no  greater  than  about  25%.  The  biomass  meas- 
urements were  very  reproducible,  but  chlorophyll 
a  and  respiration  rate  assays  were  hampered  by 
excessive  analytic  error.  Field  confirmation  of 
these  tentative  results  is  strongly  recommended. 
(See  also  W87-09311)  (Author's  abstract) 
W87-09314 

ECOLOGICAL  FACTORS  IN  THE  SELECTION 
OF  REPRESENTATIVE  SPECIES  FOR  THER- 
MAL EFFLUENT  DEMONSTRATIONS, 

WAPORA,  Inc.,  Chevy  Chase,  MD. 

R.  B.  Bogardus. 

IN:  Ecological  Assessments  of  Effluent  Impacts  on 

Communities  of  Indigenous  Aquatic  Organisms,  A 

Symposium  Sponsored  by  ASTM  Committee  D- 

19     Ft.    Lauderdale,    FL,    29-30    January    1979. 

ASTM  STP  730,  1981.  p  49-67,  5  tab,  9  ref. 

Descriptors:  'Thermal  pollution,  'Water  pollution 
effects,  'Water  quality  control,  'Lake  Superior, 
•Michigan,  'Block  Island,  'Rhode  Island, 
'Wabash  River,  'Indiana,  Effluents,  Ecosystems, 
Aquatic  environment,  Fish,  Macroinvertebrates, 
Aquatic  plants,  Regulations,  Standards,  Monitor- 
ing, Case  studies. 


A  number  of  various  federal  and  state  guideline 
documents  that  have  been  issued  for  use  in  demon- 
strations under  Section  316(a)  of  the  Federal  Water 
Pollution  Control  Act  contain  criteria  to  be  ap- 
plied in  selecting  organisms  (such  as  fish,  plants 
and  macroinvertebrates)  that  are  representative  of 
the  aquatic  community  at  the  proposed  power 
plant  site.  This  paper  reviews  three  Section  316(a) 
case  histories  (Block  Island  Sound,  Rhode  Island; 
Wabash  River,  Indiana;  and  Lake  Superior,  Michi- 
gan) in  which  these  selection  criteria  are  applied 
and  evaluates  the  usefulness  and  practicality  of  the 
methodology.  The  conclusion  is  reached  that  the 
basic  approach  of  using  representative  species  is 
practical  but  that  the  reliability  and  accuracy  of 
the  selection  process  is  only  as  good  as  the  avail- 


POWER-PLANT-RELATED  ESTUARINE  ZOO- 
PLANKTON  STUDIES, 

Academy  of  Natural  Sciences  of  Philadelphia, 
Benedict,  MD.  Benedict  Estuarine  Research  Lab. 
L.  E.  Sage,  and  M.  M.  Olson. 
IN:  Ecological  Assessments  of  Effluent  Impacts  on 
Communities  of  Indigenous  Aquatic  Organisms,  A 
Symposium  Sponsored  by  ASTM  Committee  D- 
19  Ft  Lauderdale,  FL,  29-30  January  1979. 
ASTM  STP  730,  1981.  p  68-88,  14  fig,  1  tab,  16  ref. 

Descriptors:  'Estuaries,  'Water  pollution  effects, 
'Zooplankton,  'Powerplants,  'Chesapeake  Bay, 
Thermal  pollution,  Case  studies,  Statistical  meth- 
ods, Design  standards,  Quantitative  analysis,  Sam- 
pling, Field  tests,  Aquatic  environment. 

Increased  emphasis  is  being  placed  on  formulating 
a  particular  study  design  that  will  generate  the 
greatest  amount  of  relevant  information  for  a  par- 
ticular problem.  This  is  a  case  history  of  a  study 
design  as  it  evolved  from  one  level  of  information 
to  another,  yielding  both  quantitative  and  biologi- 
cally meaningful  information.  In-plant  studies  ex- 
amining the  effects  of  entrainment  on  zooplankton 
and    field    studies   examining   zooplankton    abun- 
dance, composition,  and  distribution  in  the  Chesa- 
peake Bay  in  the  vicinity  of  Calvert  Cliffs  Nuclear 
Power  Plant  (Baltimore  Gas  and  Electric  Co.) 
have  been  conducted  from   1974  to  the  present. 
The  evolution  of  these  studies,   with  particular 
emphasis  on  design  and  statistical  treatment,   is 
discussed.  Entrainment  study  designs  evolved  from 
discrete  sampling  episodes  at  4-hr  intervals  over 
24-hr  to  a  time-series  sampling  design  in  which 
sampling  took  place  every  30  minutes  over  24  and 
48-hr  periods.  The  near-field  study  design  and  sam- 
pling methods  have  included  replicated  net  tows, 
using  0.5-m  nets,  and  replicated  and  nonreplicated 
pumped  samples,  using  a  high-speed  centrifugal 
pump.   The  relative  collecting  characteristics  of 
sampling  methods  are  described;  study  designs  and 
applicable  data  analysis  techniques  are  evaluated 
with  respect  to  their  ability  to  detect  plant  effects 
within  defined  limits  of  personnel  and  budgetary 
constraints.   (See  also  W87-09311)  (Author's  ab- 
stract) 
W87-09316 

METHOD  FOR  EVALUATING  THE  IMPACT 
OF  RADIOACTIVITY  ON  PHYTOPLANKTON, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 

S.  M.  Gertz,  and  I.  H.  Suffet. 

IN:  Ecological  Assessments  of  Effluent  Impacts  on 

Communities  of  Indigenous  Aquatic  Organisms,  A 

Symposium  Sponsored  by  ASTM  Committee  D- 

19     Ft     Lauderdale,    FL,    29-30    January    1979. 

ASTM  STP  730,  1981.  p  89-100,  2  fig,  2  tab,  23  ref. 

Descriptors:  'Radioactivity,  'Water  pollution  ef- 
fects, 'Phytoplankton,  'Testing  procedures, 
Aquatic  environment,  Stress,  Effluents,  Algae, 
Chlamydomonas  Model  studies,  Bioassay,  Cesium. 

Concentration  factors  are  often  used  to  assess  the 
impact  that  radionuclides  may  have  on  aquatic 
organisms.  The  use  of  literature  values  or  even 
measured  concentration  factors  may  not  be  appro- 
priate for  a  given  situation,  since  these  factors  are 
dependent  on  many  environmental  parameters. 
However,  if  the  environmental  stresses  that  affect  a 
concentration  factor  are  known  and  quantified,  a 
better  and  potentially  more  efficient  estimate  of 
impact  assessment  can  be  made.  The  authors  report 
here  the  use  and  results  of  a  laboratory  technique 
that  could  be  used  to  evaluate  the  environmental 
impact  of  radioactive  effluents  on  phytoplankton. 
The  target  alga  is  Chlamydomonas  reinhardii,  a 
common  green  flagellate  that  is  amenable  to 
growth  in  the  laboratory.  The  model  radionuclide 
is  cesium- 137,  an  important  constituent  of  the  ra- 
dioactive   liquid    effluents    from    nuclear    power 


plants.  The  organisms  are  grown  in  a  chern'rttat, 
which  consists  of  four  growth  chambers.  The  che- 
mostat  allows  algae  to  be  maintained  in  their  log 
growth  phase  while  various  environmental  param- 
eters are  manipulated.  It  was  found  that  the 
cesium-137  concentration  factors  are  controlled  by 
the  phosphate  concentration,  the  sodium  concen- 
tration, and  the  algal  biomass.  Temperature,  algal 
reproduction  rate,  potassium  concentration,  and 
chloride  concentration  have  no  effect  on  the  ob- 
served concentration  factors.  The  cesium  concen- 
tration factor  ranges  from  115  to  586  on  a  dry 
weight  basis  under  the  various  environmental  con- 
ditions studied.  (See  also  W87-09311)  (Author's 
abstract) 
W87-09317 


EFFECTS  OF  COPPER  ON  THE  PERIPHYTON 
OF  A  SMALL  CALCAREOUS  STREAM, 

Environmental  Monitoring  and  Support  Lab.-Cin- 
cinnati,  OH.  Biological  Methods  Branch. 
C.  I.  Weber,  and  B.  H.  McFarland. 
IN:  Ecological  Assessments  of  Effluent  Impacts  on 
Communities  of  Indigenous  Aquatic  Organisms,  A 
Symposium  Sponsored  by  ASTM  Committee  D- 
19  Ft  Lauderdale,  FL,  29-30  January  1979. 
ASTM  STP  730,  1981.  p  101-131,  8  fig,  10  tab,  24 
ref. 

Descriptors:  'Water  pollution  effects,  'Copper, 
'Periphyton,  'Streams,  Aquatic  environment, 
Algae,  Diatoms,  Bioassay,  Desmids,  Heavy  metals. 

The  effect  of  the  continuous  addition  of  copper  to 
a  small  calcareous  stream  at  a  concentration  of 
approximately  120  micrograms/L  was  studied  for 
a  year.  Of  the  parameters  evaluated  in  this  study, 
the  species  composition  of  the  periphyton  was 
found  to  be  the  most  sensitive  and  informative 
measure  of  the  effects  of  copper.  Two  of  the 
dominant  species  of  algae  in  the  stream  were  elimi 
nated  from  the  periphyton:  the  diatom  Cocconeii 
placentula  var.  euglypta,  and  the  filamentous  greer 
alga,  Cladophera  glomerata.  Cocconeis  placentula 
which  commonly  contributed  85  to  98%  of  th( 
summer  diatoms  in  the  treated  reach  of  the  strean 
prior  to  the  addition  of  copper,  was  replaced  b; 
three  species  of  diatoms,  Nitzschia  palea,  Navicul: 
nigrii,  and  N.  seminulum  var.  hustedtii.  Other  spe 
cies  of  algae  that  were  more  abundant  in  thi 
copper  treated  reach  than  in  the  control  reach  o 
the  stream  were  the  filamentous  blue-green  alga 
Schizothrix  calcicola,  and  the  desmids,  Cosmariun 
granatum  and  C.  subprotumidum.  (See  also  W87 
0931 1)  (Author's  abstract) 
W87-09318 

ASSESSMENT  OF  EFFLUENT  IMPACT 
THROUGH  EVALUATION  OF  PERIPHYTOI 
DIATOM  COMMUNITY  STRUCTURE, 

Ecological  Analysts,  Inc.,  Northbrook,  IL. 
R.  L.  Weitzel,  and  J.  M.  Bates. 
IN-  Ecological  Assessments  of  Effluent  Impacts  o 
Communities  of  Indigenous  Aquatic  Organisms,- 
Symposium  Sponsored  by  ASTM  Committee  L 
19  Ft  Lauderdale,  FL,  29-30  January  197 
ASTM  STP  730,  1981.  p  142-165,  7  fig,  6  tab,  3 
ref. 

Descriptors:  'Water  pollution  effects,  'Peripliytoi 
•Diatoms,  'Ecosystems,  'Muskingum  Rive 
'Ohio,  Copper,  Industrial  wastes,  Population  dei 
sity,  Species  diversity,  Heavy  metals,  Metals,  Bk 
assay,  Monitoring. 

Evaluation  of  changes  in  periphyton  diatom  cor 
munity  structure  proved  to  be  a  useful  means  i 
assessing  the  impact  of  an  electroplating  was 
discharge  on  the  biota  of  the  Muskingum  River 
Ohio.  The  copper  waste  discharge  decreased  sp 
cies  richness  and  species  diversity  (as  indicated 
the  Shannon-Weaver  and  Brillouin  indexes)  ot  li 
diatom  community  collected  from  artificial  su 
strates.  Corresponding  evenness  and  redundanc 
components  also  indicated  stressed  conditio! 
Short-count  intervals  of  detailed  readings  we 
compared  to  determine  the  ability  and  sensitivi 
of  these  shorter  efforts  of  enumeration  to  respoi 
to  community  changes.  Counts  of  500  diatom  eel 
while  accurately  responding  to  gross  perturbauo 
when  applied  in  the  form  of  biotic  indexes,  wc 
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ewhat  inconsistent  and  apparently  insensitive 
ninor  shifts  in  diatom  community  structure. 
nts  of  1000  diatom  cells  more  closely  paral- 
I  the  trends  developed  by  the  5000-cell  long 
its  Extension  of  the  diatom  counts  beyond 
I  cells  yielded  less  species  information  for  the 
-hours  required,  and  it  was  at  this  level  that  the 
ies  curve  began  to  approach  an  asymptote. 
also  W87-0931 1)  (Author's  abstract) 
•09320 


ECTS    OF    EXPOSURE    TIME,    SEASON, 
STRATE  TYPE,  AND  PLANKTONIC  POP- 
TIONS  ON  THE  TAXONOMIC  COMPOSI- 
S  OF  ALGAL  PERIPHYTON  ON  ARTIFI- 
L    SUBSTRATES    IN    THE    OHIO    AND 
[LE  MIAMI  RIVERS,  OHIO, 
ronmental  Monitoring  and  Support  Lab.-Cin- 
iti,  OH.  Biological  Methods  Branch. 
Weber,  and  B.  H.  McFarland. 
Ecological  Assessments  of  Effluent  Impacts  on 
munities  of  Indigenous  Aquatic  Organisms,  A 
x*ium  Sponsored  by  ASTM  Committee  D- 
Ft.    Lauderdale,    FL,    29-30    January    1979 
M  STP  730,  1981.  p  166-219,  5  fig,  11  tab,  24 

riptors:  'Water  pollution  effects,  'Plankton, 
le,  'Periphyton,  *Ohio  River,  'Little  Miami 
■,  Ohio,  Seasonal  variation,  Population  densi- 
pecies  diversity,  Aquatic  environment,   Bio- 
lard  glass  microscope  slides  were  exposed  at 
irfaces  of  the  Ohio  and  Little  Miami  Rivers  at 
nnati,  Ohio,  for  1,2,4,  and  8-week  periods  in 
through  November  1966.  The  maximum  cell 
ies  were  attained  in  samples  from  the  Little 
i  River  after  an  exposure  of  1  or  2  weeks, 
t  in  November.  In  the  Ohio  River,  the  maxi- 
counts  were  observed  after  exposures  of  4 
I  in  June  and  July,  and  1  week  in  August  and 
mber.  In  October  and   November,   the  cell 
y  continued  to  increase  with  increasing  peri- 
f  exposure.  Distinct  successional  patterns  in 
omposition   of  the   periphyton    populations 
not  found.  The  changes  in  the  composition  of 
:riphyton  with  increased  substrate  exposure 
esulted  principally  from  seasonal  changes  in 
mmental  conditions  and  phytoplankton  popu- 
i-  The  maximum  algal  cell  density,  29  000/sq 
vas  observed  in  a  1-week  sample  collected  in 
hio  River.   The  periphyton   populations  in 
ivers  were  generally  dominated  by  diatoms 
averaged  68%  of  the  cell  count.  The  most 
tant   genera   were   Achnanthes,    Cyclotella, 
honema.  Melosira,  Navicula,  Nitzschia,  Ste- 
discus,  and  Synedra.  Other  important  groups 
the  green  flagellates  and  filamentous  blue- 
coccoid  green,  and  filamentous  green  algae 
lomasses  on  five  sets  of  glass  and  Plexiglas 
exposed  for  2  weeks  in  the  Little  Miami 
during  the  period  of  August  through  No- 
r  did  not  differ  significantly.  (See  also  W87- 
(Author's  abstract) 
9321 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution— Group  5C 


"1TrOF  TRINITROTOLUENE 

™IERS  ON  AQUATIC  BIOTA  IN 
CHJCKAMAUGA,  TENNESSEE, 

and  Air  Research,  Inc.,  Gainesville,  FL 
Putnam,  J.  H.  Sullivan,  B.  C.  Pruitt  J  C 
s,  and  M.  A.  Keirn. 
ological  Assessments  of  Effluent  Impacts  on 

amies  of  Indigenous  Aquatic  Organisms,  A 
sium  Sponsored  by  ASTM  Committee  D- 
.    Lauderdale,    FL,    29-30    January    1979. 

STP  730,  1981.  p  220-242,  10  fig,  6  tab,  17 
JA  Contract  DAMD-17-75-C-5049. 

store:  •Trinitrotoluene,  'Water  pollution  ef- 
Aquatic  environment,  'Tennessee,  'Lake 
mauga.  Lakes,  Industrial  wastes,  Periphv- 
icroinvertebrates,  Ecosystems. 

arveys  were  conducted  in  Lake  Chickamau- 
«n.  to  determine  the  effects  from 
ater  discharge  from  the  Volunteer  Army 
wtion  Plan.  Trinitrotoluene  (TNT)  is  the 
a  munitions  component  manufactured  at 
'my.  and  process  wastes  contain  a  complex 


mixture  of  compounds  associated  with  the  produc- 
tion of  this  explosive.  Effects  from  the  waste 
stream  via  selected  components  were  established  in 
periphyton  and  the  macroinvertebrate  communi- 
ties, utilizing  the  Pinkham-Pearson  Biotic  Similari- 
ty Analysis.  Less  success  was  achieved  in  assessing 
impact  by  employing  the  Shannon-Weaver  diversi- 
ty theory.  The  utility  of  standard  artificial  sub- 
strates in  periphyton  studies  was  realized  by  com- 
paring effects  between  community  structures  on 
natural  substrates  and  glass  slides.  The  results  of 
the  investigation  show  that  effects  on  fixed  biologi- 
cal communities  from  wastewater  components  of 
TNT  manufacture  can  be  detected  at  concentra- 
tions in  the  microgram  per  liter  range.  (See  also 
W87-09311)  (Author's  abstract) 
W87-09322 


ESTABLISHMENT    OF    BIOTIC    COMMUNI- 
TIES  WITHIN  A  NEWLY  CONSTRUCTED  ASH 

f™I?G     BASIN     AND     ITS     DRAINAGE 
SYSTEM, 

Texas  Univ.  Health  Science  Center  at  Houston 

School  of  Public  Health. 

For  primary  bibliographic  entry  see  Field  5E 
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ASSESSMENT  AND  PREDICTION  OF  IM- 
PACTS OF  EFFLUENTS  ON  COMMUNITIES 
OF  BENTHIC  STREAM  MACROINVERTE- 
BRATES, 

Michigan  Univ.  -Dearborn.  Dept.  of  Bioloev 
W.  P.  Kovalak.  B 

IN:  Ecological  Assessments  of  Effluent  Impacts  on 
Communities  of  Indigenous  Aquatic  Organisms  A 
Symposium  Sponsored  by  ASTM  Committee  D- 
19,  Ft.  Lauderdale,  FL,  29-30  January  1979 
ASTM  STP  730,   1981.  p  255-263,   1  fig,  23  ref 

Descriptors:  'Water  pollution  effects,  'Effluents, 
'Benthic  environment,  'Macroinvertebrates,' 
Heavy  metals,  Statistical  analysis,  Model  studies, 
Species  diversity,  Ecosystems. 

Diversity  indices,  particularly  those  based  on  infor- 
mation theory,  have  been  widely  promoted  as  the 
best  method  for  assessing  the  impact  on  effluents 
on  macroinvertebrate  communities.  Despite  their 
superiority,  neither  the  Shannon-Weaver  index 
(SWI)  nor  the  Brillouin  index  (BI)  is  universally 
applicable.  The  SWI  is  preferred  where  effluents 
are  selective  (for  example,  organics)  and  BI  pre- 
ferred where  effluents  are  nonselective  (for  exam- 
ple, heavy  metals).  Despite  their  simplicity,  it 
should  be  remembered  that  diversity  indexes  sup- 
plement, not  replace,  community  analyses  based  on 
species  richness  and  population  densities.  Covar- 
lance  analyses  and  more  tightly  defined  stratified 
sampling  programs  are  discussed  as  ways  of  im- 
proving the  accuracy  of  density  estimates.  Impact 
prediction  depends  on  models  predicting  changes 
in  species  richness  and  population  densities  A 
mechanistic  model  predicting  changes  in  species 
richness  as  a  function  of  oxygen  supply  and 
demand  is  offered  as  a  step  in  this  direction.  De- 
spite its  accuracy  in  undisturbed  streams,  the  appli- 
cability of  the  model  to  organic  and  thermal  pollu- 
tion awaits  testing.  Implications  of  the  model  for 
impact  prediction  are  discussed.  (See  also  W87- 
0931 1)  (Author's  abstract) 
W87-09324 


ANNUAL  MACROINVERTEBRATE  SAM- 
PLING -  A  LOW-COST  TOOL  FOR  ECOLOGI- 
CAL ASSESSMENT  OF  EFFLUENT  IMPACT, 

Institute  of  Paper  Chemistry,  Appleton,  WI. 
M.  G.  Tesmer,  and  D.  R.  Wefring. 
IN:  Ecological  Assessments  of  Effluent  Impacts  on 
Communities  of  Indigenous  Aquatic  Organisms,  A 
Symposium  Sponsored  by  ASTM  Committee  D- 
19,  Ft.  Lauderdale,  FL,  29-30  January  1979 
ASTM  STP  730,  1981.  p  264-279,  10  fig,  3  tab  13 
ref. 

Descriptors:  'Macroinvertebrates,  'Water  quality 
control,  'Water  pollution  effects,  'Cost  analysis 
Alabama,  Environmental  effects,  Industrial 
wastes,  Monitoring,  Aquatic  environment,  Ecosys- 
tems. 


Annual  macroinvertebrate  sampling  is  viewed  as  a 
low-cost  tool  for  effluent  impact  assessment.  The 
specific  objectives  for  such  studies  are  discussed, 
and  the  necessary  restrictions  required  to  provide 
meaningful  results  are  presented.  An  example 
study  is  provided  for  demonstrating  the  data  analy- 
sis and  interpretation.  The  effluent  discharge  from 
the  Champion  International  Corp.  pulp  and  paper 
mill  into  the  Tennessee  River  at  Courtland,  Ala., 
was  monitored  annually  between  1970  and  1978.' 
The  study  revealed  that  annual  sampling  effective- 
ly identified  the  causes  of  major  fluctuations  in  the 
macroinvertebrate  community  structure.  The  efflu- 
ent discharge  studied  was  found  to  have  a  negligi- 
ble effect  upon  the  macroinvertebrate  community, 
while  the  major  fluctuations  were  attributed  to 
natural  variations  in  physical  and  hydrological 
conditions.  The  net  impact  of  the  effluent  dis- 
charge upon  the  receiving  stream  was  considered 
to  be  minimal  over  the  entire  study  period  (See 
also  W87-0931 1)  (Author's  abstract) 
W87-09325 


USE  OF  ASIATIC  CLAM  LARVAE  IN  AQUAT- 
IC HAZARD  EVALUATIONS, 

EG  and  G  Bionomics,  Wareham,  MA 
R.  B.  Foster. 

IN:  Ecological  Assessments  of  Effluent  Impacts  on 
Communities  of  Indigenous  Aquatic  Organisms  A 
Symposium  Sponsored  by  ASTM  Committee  D- 
19,  Ft.  Lauderdale,  FL,  29-30  January  1979 
ASTM  STP  730,  1981.  p  280-288,  4  fig,  1  tab  13 
ref. 

Descriptors:  'Clams,  'Larvae,  'Water  pollution 
effects,  'Hazard  assessment,  'Mollusks,  'Toxicity 
Ecosystems,  Environmental  effects,  Water  quality' 
Lethal  limits. 

Investigative  efforts  to  predict  the  potential  impact 
of  smgle  chemical  species  or  mixed  effluents  on 
natural  waterways  emphasize  laboratory  studies  of 
sensitive  nonindigenous  aquatic  organisms  reared 
under  controlled  laboratory  conditions.  Integrated 
aquatic  hazard  evaluations  appropriately  require 
species  representative  of  a  number  of  trophic 
levels,  algae,  invertebrates,  and  fish,  and  of  differ- 
ent ecological  niches,  benthic  versus  pelagic,  ses- 
sile versus  mobile.  The  oyster  embryo  toxicity  test 
is  often  applied  in  hazard  evaluations  and  is  a 
useful  measure  of  water  quality  in  marine  and 
estuanne  environments.  Parallel  methods  have 
been  developed  in  which  freshwater  Asiatic  clam 
larvae  are  used  to  measure  the  relative  toxicity  of 
industrial  chemicals.  Two  applications,  the  benthic 
acute  lethality  test  and  the  larval  transformation 
toxicity  test,  are  presented.  The  results  compared 
with  other  representative  aquatic  species  of  fish 
and  invertebrates  show  that  these  applications  are 
appropriately  sensitive  to  industrial  chemicals. 
Based  on  the  simplicity  and  utility  of  these  meth- 
ods, the  author  recommends  that  these  and  other 
Asiatic  clam  monitoring  techniques  be  adopted  as 
tools  for  assessing  the  impact  of  effluents  on  fresh- 
water aquatic  environments.  (See  also  W87-09311) 
(Author's  abstract) 
W87-09326 


PHYSICAL  AND  CHEMICAL  BEHAVIOR  AND 
ENVIRONMENTAL  ACCEPTABILITY  OF  STA- 
BILIZED SCRUBBER  SLUDGE  AND  FLY  ASH 
IN  SEA  WATER, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  5B 

W87-09327 


ROLE  OF  ELECTROFISHING  IN  ASSESSING 
ENVIRONMENTAL  QUALITY  OF  THE 
WABASH  RIVER, 

DePauw  Univ.,  Greencastle,  IN.  Dept.  of  Zoolo- 
gy- 

For  primary  bibliographic  entry  see  Field  5A 
W87-09328 


PETROLEUM  SPILLS  IN  THE  MARINE  ENVI- 
RONMENT: THE  CHEMISTRY  AND  FORMA- 
TION OF  WATER-IN-OIL  EMULSIONS  AND 
TAR  BALLS, 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C— Effects  Of  Pollution 

Science  Applications  International  Corp,  La  Jolla 
CA  Div  of  Applied  Environmental  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-09339 

WASTEWATER-INDUCED  SOIL  CLOGGING 
DEVELOPMENT, 

RSE   Group,    Ayres    Association,    Madison,    Wl 

53704.  „     , 

R.  L.  Siegrist,  and  W.  C.  Boyle. 

Journal   of  Environmental    Engineering   (ASCE) 

JOEDDU,  Vol.  113,  No.  3,  p  550-566,  June  1987.  8 

fig,  3  tab,  25  ref. 

Descriptors:  'Underground  waste  disposal,  'Water 
pollution  effects,  'Wastewater  disposal,  'Model 
studies,  'Waste  disposal,  'Soil  clogging,  ♦Infiltra- 
tion, 'Septic  tanks,  Clay,  Loam,  Design  standards, 
Loading  rate. 

The  development  of  wastewater-induced  soil  clog- 
ging in  subsurface  wastewater  infiltration  systems 
is  investigated  in  the  field  over  a  70-mo  period. 
Domestic  septic  tank  effluent  (DSTE),  graywater 
septic  tank  effluent  (GSTE),  and  tapwater  (TW) 
are  intermittently  applied  at  1.3,  2.6,  and  5.2  cm/ 
day     to     replicate     0.9-m     diameter     pilot-scale 
wastewater  infiltration  systems  installed  in  situ  in  a 
structured  silty  clay  loam  subsoil  Soil  clogging 
development  is  negligible  under  all  TW  loadings 
and  under  GSTE  loadings  at  1.3  and  2.6  cm/day 
Under  GSTE  loadings  at  5.2  cm/day  and  under  al 
DSTE  loadings,  severe  soil  clogging  development 
leads  to  continuous  ponding  of  the  soil  infiltrative 
surfaces.  A  logistic  model  fit  to  the  experimental 
data  confirms  that  soil  clogging  development  is 
highly  correlated  with  the  cumulative  mass  density 
loadings  of  total  biochemical  oxygen  demand  and 
suspended  solids  (R  squared  =  0  95).  Wastewater 
composition  as  well  as  hydraulic  loading  rate  need 
to  be  considered  in  system  design  and  manage- 
ment. (Author's  abstract) 
W87-09373 

EFFECTS  OF  INTERMITTENT  EXPOSURE  TO 
SUSPENDED  SOLIDS  AND  TURBULENCE  ON 
THREE T  SPECIES  OF  FRESHWATER  MUS- 
SELS 

Dept.'of  Biology,  North  Carolina  Agricultural  and 
Technical   State   Univ.,   Greensboro,   NC   27411, 

For  primary  bibliographic  entry  see  Field  6G. 
W87-09381 

INDUCTION  OF  SIDEROPHORE  ACTIVITY 
IN  ANABAENA  SPP.  AND  ITS  MODERATION 
OF  COPPER  TOXICITY, 

Dept.  of  Chemistry,  Portland  State  Univ.,  Port- 
land, OR  97207. 

For  primary  bibliographic  entry  see  Field  Mj. 
W87-09386 


otypes  were  isolated,  along  with  five  untypable 
strains.  The  most  frequently  isolated  serotype  was 
Salmonella  infantis.  Five  of  the  strains  were  multi- 
ply resistant  to  antibiotics.  The  prevalence  of  anti- 
bodies to  salmonellae  in  members  of  the  families 
residing  on  the  farms  in  the  study  is  also  described. 
It  was  found  that  antibodies  to  group  C  salmonel- 
lae predominated.  (Author's  abstract) 
W87-09394 

ABSENCE  OF  MUTAGENIC  AND  ANTIMUTA- 
GENIC ACTIVITIES  OF  FLUORIDE  IN  AMES 
SALMONELLA  ASSAYS, 

Indiana  Univ.   School  of  Dentistry,  Oral  Health 
Research  Inst.,  415  North  Lansing  Street,  Indian- 
apolis, IN  46202  (U.S.A.). 
Y  Li  A.  J.  Dunipace,  and  G.  K.  Stookey. 
Mutation  Research  MUREAV,  Vol.  190,  No.  4,  p 
229-236,  April  1987.  5  fig,  4  tab,  15  ref. 

Descriptors:  'Ames  test,  'Bioassay,  'Water  pollu- 
tion effects,  'Fluorides,  'Mutagenic  activity,  'Mu- 
tagens, Sodium  fluoride,  Toxicity. 

The  mutagenicity  of  fluoride  (as  sodium  fluoride, 
NaF)  was  investigated  with  Ames  Salm°nella/mi- 
crosome  assays  in  strains  of  TA97a,  TA98,  TAlOa 
TA102,  and  TA1535.  The  concentrations  of  Nat- 
tested  ranged  from  0.44  to  4421  microgram(ug)/ 
plate  (0.1  to  1000  ppm  F),  both  with  and  without 
microsome  activation.  In  addition,  the  suggested 
antimutagenic  effect  of  fluoride  was  evaluated  with 
known  mutagens  at  various  concentrations  of  Nah 
(0.44-442.2  ug/plate,  0.1-100  ppm  F).  The  data 
showed  that  NaF,  in  amounts  from  0.44  to  442  2 
ug/plate  (0.1-100  ppm  F),  failed  to  significantly 
increase  the  number  of  the  revertants  over  the 
number  observed  in  the  solvent  (distilled  deionized 
water)  controls.  Increases  of  NaF  to,  and  beyond, 
1 100  ug/plate  (250  ppm  F)  resulted  in  a  toxic  effect 
and  a  reduction  of  the  revertants  to  various  de- 
grees among  the  strains.  NaF  in  the  presence  of 
known  mutagens  did  not  significantly  decrease  the 
number  of  the  revertants.  The  results  of  this  study 
indicate  that  NaF  does  not  have  mutagenic  or 
antimutagenic   effects  in  the  strains  tested   with 
Ames  Salmonella  assays.  (Author's  abstract) 
W87-09405 


MULTIYEAR  STUDY  OF  SLUDGE  APPLICA- 
TION TO  FARMLAND:  PREVALENCE  OF 
BACTERIAL  ENTERIC  PATHOGENS  AND 
ANTIBODY  STATUS  OF  FARM  FAMILIES, 

Dept.  of  Medical  Microbiology,  The  Ohio  State 

Univ.,  Columbus,  OH  43210. 

A  C.  Ottolenghi,  and  V.  V.  Hampanan. 

ADDlied       and       Environmental       Microbiology 

AEMIDF  Vol.  53,  No.  5,  p  1118-1124,  May  1987. 

1  fig,  11  tab,  21  ref.  EPA  Cooperative  agreement 

CS805189. 

Descriptors:  'Land  disposal,  'Sludge  disposal, 
•Water  pollution  effects,  'Salmonellae,  Isolation, 
Bacteria,  Waste  disposal,  Ohio,  Pathogens. 

Salmonellae  were  isolated  from  sewage  sludge 
from  four  treatment  plants  in  different  geographic 
areas  of  Ohio.  Over  3  years,  salmonellae  were 
found  50  times  in  311  sludge  samples.  Most  isola- 
tions were  made  after  enrichment  in  Selenite  broth 
(BBL  Microbiology  Systems,  Cockeysville,  Md  ). 
The  largest  proportion  of  isolations  came  from  the 
plant  serving  the  population  of  Columbus,  a  large 
metropolitan  area.  A  significantly  greater  number 
of  isolations  from  this  plant  were  made  during  the 
first  quarter  of  the  year.  Twenty-one  different  ser- 


EFFECTS  OF  SIMULATED  ACTDIC  MIST  ON 
GERMINATION  OF  ALTERNARIA  SOLANI 
AND  PHYTOPHTHORA  INFESTANS i  IN 
VITRO  AND  THEIR  INFECTION  EFFICIENCY 
AND  SPORULATION  ON  POTATO, 
Boyce  Thompson  Inst,  for  Plant  Research,  Ithaca, 

NY 

A.  H.  C.  van  Bruggen,  J.  F.  Osmeloski,  and  J.  S. 

Jacobson.  .,,,-,,.,     >       *e.A 

Phytopathology  PHYTAJ,  Vol.  77,  No.  4,  p  564- 
570,  April  1987.  4  fig,  6  tab,  31  ref. 

Descriptors:  'Acid  rain,  'Simulated  rainfall, 
♦Water  pollution  effects,  'Acid  rain  effects,  'Ger- 
mination, 'Alternaria,  'Phytophthora,  'Potatoes, 
'Plant  diseases,  Infection,  Sporulatton,  Acidity. 

Effects  of  acidity  of  simulated  mist  on  germination 
of  Alternaria  solani  and  Phytophthora  infestans  m 
vitro  and  their  infection  efficiency  and  sporulation 
on   potato   were   studied   in   the   laboratory   and 
greenhouse.  Acidic  mist  solutions  (pH  2.8,  i.%  w, 
and  4.6)  contained  sulfuric  and  nitric  acids  in  a  2:1 
mass  ratio  (2.6:1  ratio  on  an  H(  +  )  equivalent  basis 
and  background  ions  similar  to  those  in  ambient 
rain   In  vitro  germination  of  comdia  of  A.  solani 
and  sporangia  of  P.  infestans  decreased  curvihnear- 
ly  with  increasing  acidity,  with  maximum  germina- 
tion at  pH  4.0  and  3.4,  respectively,  of  the  original 
solution,  corresponding  to  pH  6.0  and  5.2  Of  the 
spore  suspensions.  Rooted  potato  cuttings  of  the 
cultivars  Norchip,   Monona,  and  Katahdm   were 
exposed  to  acidic  mist  (pH  2.8,  3.4,  4.0  or  4.6)  for 
24  hr  before  and  after  inoculation  with  spore  sus- 
pensions of  either  pathogen.  After  48-72  hr  in  a 
greenhouse,  the  plants  were  exposed  again  to  simu- 
lated  mist  at   the  same  acidity   levels  to  induce 
sporulation.  When  simulated  mist  was  applied  at 
the  same  acidity  before  and  after  inoculation,  infec- 
tion efficiency,  lesion  area,  and  sporulation  of  both 
pathogens  decreased  linearly  or  curvihnearly  with 
increasing  acidity  of  simulated  mist.  In  the  case  ot 


curvilinear  relationships,  maxima  were  obtained  at 
pH  40.  Exposure  of  potato  leaves  to  simulated 
mist  at  pH  2.8  before  inoculation  resulted  in  higher 
infection  levels  than  exposure  to  mist  at  pH  4.0, 
both  before  and  after  inoculation.  However,  expo- 
sure to  mist  at  pH  2.8  after  inoculation  drastically 
reduced  infection  levels  compared  with  pH  4.0, 
regardless  of  preinoculation  treatment.  The  postin- 
oculation  acidity  effect  was  more  important  than 
the  preinoculation  acidity  effect.  The  acidity  ol 
droplets  of  simulated  acidic  mist  solution  on  potato 
leaf  surfaces,  after  termination  of  exposure  of  the 
leaves  to  simulated  acidic  mist,  decreased  rapidly 
to  final  pH  levels  of  6.3-7.7,  when  initial  pH  level: 
of  simulated  mist  and  droplets  were  3.4  or  4.0.  A 
pH  2.8  the  neutralizing  capacity  of  the  leaves  wa 
reduced  after  exposure  to  simulated  acidic  mist  am 
the  pH  rose  only  to  4.0-5.0,  depending  on  thi 
duration  of  exposure.  (Author's  abstract) 
W87-09414 

YIELD  REDUCTIONS  IN  WINTER  BARLF 
GROWN  ON  A  RANGE  OF  SOILS  AND  EJf 
POSED  TO  SIMULATED  ACID  RAIN, 

Inst,  of  Terrestrial  Ecology,  Bangor  Research  Stj 

tion,  Penrhos  Road,  Bangor  Gwynedd  LL57  2LQ 

North  Wales,  UK. 

T.  W.  Ashenden,  and  S.  Bell. 

Plant  and  Soil  PLSOA2,  Vol.  98,  No.  3,  p  43M3 

1987.  1  fig,  2  tab,  16  ref. 

Descriptors:  'Barley,  'Water  pollution  effecl 
•Acid  rain  effects,  'Acid  rain,  'Simulated  rainfa 
Food  crops,  Crop  yield,  Rainfall,  Plants,  S< 
types,  Field  tests. 

Seedlings  of  winter  barley  were  grown  in  a  ran 
of  British  soils  and  subjected  to  simulated  ac 
rainfall  treatments  of  3  cm  per  week  at  pH  s  ot  2 
3  5  4  5  and  5.6.  After  21  weeks,  it  was  found  tt 
there  were  highly  significant  effects  overall  of  t 
rainwater  treatments  on  the  dry  weights  of  leav 
stems,  roots,  ears  and  total  plant.  There  was 
trend  for  lower  yields  with  increasmg  acidities 
rainwater  treatments.  It  was  calculated,  as  an  av 
aged  effect  over  the  range  of  soil  types,  that  yn 
reductions  of  10-30%  can  occur  in  response  to  I 
critical  pH  range  of  rainfall  of  3.5-4.5.  It  v 
concluded  that  there  was  an  urgent  need  tor  t 
ther  studies  on  the  field  trial  basis.  (Authors 
stract) 
W87-09416 

EFFECTS  OF  POLLUTION  BY  ORGAJ 
SUGAR  MILL  EFFLUENT  ON  THE  MAC! 
INVERTEBRATES  OF  A  STREAM  IN  TRO 
CAL  QUEENSLAND,  AUSTRALIA, 

Dept.  of  Zoology,  James  Cook  Univ.  ot  Nc 
Queensland,  Queensland  481 1,  Australia. 
R  G.  Pearson,  and  L.  K.  Penndge. 
Journal        of        Environmental        Managen 
JEVMAW,  Vol.  24,  No.  3,  p  205-215,  April  1 
4  fig,  3  tab,  13  ref. 


Descriptors:  'Water  pollution  effects,  'Sugar  n 
•Effluents,  •Macroinvertebrates,  'Queensi 
Australia,  Tropical  regions,  Dissolved  oxygen 
dustrial  wastewater. 

The  discharge  of  organic  effluent  from  a  sugar 
into  a  stream  in  tropical  north  Queensland 
shown  to  have  similar  effects  on  the  macro-ir 
tebrate  fauna  to  those  found  in  temperate  stre 
Increased  pollution  led  to  decreased  diversity, 
in  heavily  polluted  situations,  the  fauna  was  d 
nated  by  Oligochaeta  and  one  species  of  Chit 
midae,  or  in  the  most  severe  conditions  by 
chironomid  alone.  The  effects  of  pollution  be. 
apparent  as  the  dissolved  oxygen  concentra  io 
below  6.5  mg/L,  and  were  most  severe  belo 
mg/L  These  results  were  obtained  using  si 
techniques  that  could  be  used  readily  by 
specialist  mill  staff  to  monitor  stream  quality, 
tnor's  abstract) 
W87-09421 

ECOHYDRODYNAMICS  AND  SIMULA! 
SOME  RELEVANT  PROBLEMS  OF  SCAL 
AND  -DOWN, 

Osaka  Univ.,  Suita  (Japan). 
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ba. 

icale-Up  of  Water  and  Wastewater  Treatment 
esses,  Butterworth,  Boston,  1983.  p  63-72  3 
tab,  12  ref. 

riptors:  •Water  pollution  effects,   'Scale  ef- 
•Design    criteria,    Eutrophication,    Algae, 
■s.  Lakes,  Dissolved  oxygen,  Microcystis  aer- 
sa. 

ydrodynamics  is  defined  as  an  applied  branch 
icnce  that  pertains  to  a  relationship  between 
osystem  and  its  hydraulic  environment.  This 
gives  some  examples  of  scale-up  and  scale- 
of  simulation  of  a  dissolved  oxygen  profile  in 
low,  polluted  river  (Tama-gawa  near  Tokyo) 
in  algal  bloom  in  a  eutrophic  lake.  Some 
pies  in  aerobic  fermentation  are  applied, 
■up  and  scale-down  in  ecohydrodynamics  is 
id  into  two  categories:  physical  problems  and 
:ms  related  to  the  microorganism.  Estimation 
rameters  in  system  equations  for  hydrody- 
and  ecological  characteristics  requires  small- 
laboratory  works.  Comparison  between  cal- 
)n  for  the  simulation  and  observation  would 
le  a  means  to  judge  whether  assessment  of 
eters  in  laboratory  experiments  for  algal  as 
is  ecological  unit  processes  is  acceptable  in 
Jit  of  observation  of  the  large-scale  phenom- 
^ssar-PTT)  (See  also  W87-09431) 
19436 


INNUAL  REPORT  TO  THE  PRESIDENT 
CONGRESS:  NATIONAL  ACID  PRECIPI- 
)N  ASSESSMENT  PROGRAM. 

5ency  Task   Force  on  Acid   Precipitation 

agton,  DC. 

imary  bibliographic  entry  see  Field  5B 
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TTY     OF     BALLAST-WATER     TREAT- 
EFFLUENT  TO  MARINE  ORGANISMS 
>RT  VALDEZ,  ALASKA, 

al  Marine  Fisheries  Service,  Auke  Bay,  AK 

Jay  Lab. 

Lice,  S.  Kor,  C  C.  Brodersen,  S.  A.  Lindsay, 

A.  Andrews. 

aceedings:  1981  Oil  Spill  Conference  (Pre- 

i.  Behavior,  Control,  Cleanup),  March  2-5 

Atlanta,  GA.  p  55-61,  4  fig,  3  tab,   13  ref 


Mors:  •Effluents,  'Toxicity,  'Hydrocar- 
Oily  water,  'Alaska,  Environmental  effects, 
ttter     treatment,     Marine     animals,     Port 

■unately  12  million  gallons  of  oily  ballast 
is  taken  ashore  and  treated  daily  at  the 
i  treatment  plant,  where  tankers  take  on 
'"I  at  the  terminus  of  the  Trans  Alaska 
I  near  Valdez,  Alaska.  Most  oil  is  removed, 
ne  light  aromatic  hydrocarbons  (1  to  16 
;Lmilii0n^  remain  in  the  large  volume  of 
$ed  effluent.  Between  May  and  July,  the 
ration  of  aromatic  hydrocarbons  in  the 
effluent  (measured  by  gas  chromatography) 
y  declined  as  the  seasonal  temperatures 
1.  the  toxicity  of  the  effluent  was  meas- 
:  site  at  Valdez.  For  the  larvae  of  crusta- 
a  of  fish  the  median  lethal  concentration 
'as  between  10  and  20%  of  treated  effluent 
•ur  static  tests.  For  salmon  fry  and  shrimp 
ted  acute  flow-through  assays,  the  (LC50) 
le  consistent,  between  20  and  40%  of  treat- 
it.  Because  the  concentration  of  aromatic 
"sons  was  much  lower  in  the  later  tests  but 
nty  of  the  effluent  was  not  lower,  toxicants 
ui  aromatic  hydrocarbons  must  contribute 
ntly  to  the  toxicity  of  the  effluent  from  the 
«er  treatment  plant.  (Author's  abstract) 


^uSS«CHEMICALLY  DISPERSED 
Fror»«~EXPOSED  TO  CONSTANT 
^cv^G  CONCENTRATIONS  IN  A 
■*w  SYSTEM, 

Pacific  Northwest  Labs.,  Sequim,  WA. 
Research  Lab 

^er°"' S_L.  Kiesser,  R.  M.  Bean,  R.  G. 
10  a.  L.  Thomas. 


IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5 
1981,  Atlanta,  GA.  p  69-75,  2  fig,  4  tab,  22  ref. 

Descriptors:  'Oil  spills.  -Oil  pollution,  'Toxicity, 
Pandalus   danae,    'Dispersants,    Chemical    treat- 
ment, Shrimp,  Oily  water,  Oil. 

The  shrimp  Pandalus  danae  was  exposed,  in  a 
flowing  system,  to  a  water  extract  of  Prudhoe  Bay 
crude  oil  and  to  chemically  dispersed  dilutions  of 
this  oil.  Mortality  produced  over  a  period  of  10  hr 
to  9  days  was  followed  to  the  point  of  50%  surviv- 
al in  each  tank.  The  product  of  time  to  50% 
mortality  (in  days)  and  the  measured  concentration 
(in  parts  per  million  (ppm))  in  each  tank  was  used 
to  describe  the  toxicity  of  the  solutions.  This  toxic- 
ity index  (ppm-days)  was  4.5  times  higher  in  the 
winter  and  fall  than  in  spring  and  summer  tests 
with  the  same  oil  extract.  In  the  warmer  months, 
when  shnmp  were  more  sensitive,  oil  dispersed 
with  chemicals  was  about  half  as  toxic  as  the 
seawater  extract  of  the  oil.  Differences  in  the  con- 
centrations of  specific  petroleum  hydrocarbons  in 
the  seawater  extract  and  the  chemically  dispersed 
oil  aid  in  explaining  the  toxicity  observed.  Toxic 
aromatics  represent  98%  of  the  extract  but  only 
67%  of  the  dispersed  oil  since  the  latter  is  enriched 
with  droplets  of  oil  containing  33%  saturated  and 
other  insoluble  components.  Linear  dilution  of  dis- 
persed oil  to  zero  in  26  hr  resulted  in  toxicity 
indices  quite  similar  to  those  produced  in  constant 
exposure.  (Author's  abstract) 
W87-09516 


EFFECTS  OF  DIMETHYLNAPHTHALENE 
AND  FLUCTUATING  TEMPERATURES  ON 
ESTUARINE  SHRIMP, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point 
T.  M.  Dillion. 

IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5 
1981,  Atlanta,  GA.  p  79-85,  7  fig,  2  tab,  47  ref! 

Descriptors:  'Oil  spills,  'Oil  pollution,  'Toxicity, 
•Environmental  effects,  'Dimethylnaphthalenes, 
Biodegradation,  Hydrocarbons,  Palaemonetes 
pugio,  Shnmp,  Fish  food,  Fluctuating  tempera- 
tures. 


The   biological   effects   of  a   naturally   occurring 
water  temperature  and  water-quality  perturbation 
were  compared  with  those  of  a  perturbation  that 
may  be  induced  by  human  activities  in  the  coastal 
zone.   The  estuarine  shrimp  Palaemonetes  pugio 
was  exposed  for  32  days  to  fluctuating  (18-22  C) 
temperatures  (FT),  to  food  contaminated  with  2  6- 
dimethylnaphalene  (DMN)  at  a  concentration  to 
wet  weight  food  of  0.24  microgram  per  gram,  or  to 
both.  Relative  survival  rates  were  evaluated  in  a 
matrix  of  environmental  challenge  tests.  Resistance 
to  hypoxia  plus  reduced  salinity  was  significantly 
reduced  by  exposure  to  FT  and  DMN-contaminat- 
ed  food.  The  influence  of  FT  was  much  stronger 
and  obscured  the  effects  of  DMN-contaminated 
food  when  shnmp  were  exposed  to  both  perturba- 
tions at  the  same  time.   The  persistent,   residual 
effects  of  FT  and  DMN-contaminated  food  in  re- 
ducing resistance  of  Palemonetes  pugio  to  hypoxia 
was  evaluated  after  a  16-day  recovery  period  with 
stable  temperatures  and  uncontaminated  food  The 
harmful  effects  of  FT  appeared  to  be  reduced  by 
the  period  of  stable  temperatures.  On  the  other 
hand,  shnmp  that  had  ingested  DMN-contaminat- 
ed food  before  the  clean  food  showed  increased 
resistance  to  hypoxia.  A  number  of  sublethal  meas- 
urements related  to  aerobic  metabolism  were  made 
in  order  to  find  an  index  that  would  be  useful  in 
discnmmating  the  effects  of  FT  from  DMN-con- 
taminated   food    and    to    determine    the    affected 
mechanism(s)  that  lead  to  altered  survival  in  hy- 
poxia. No  measurement  examined  could  satisfacto- 
ry explain  the  observed  effects  of  FT  on  resist- 
ance to  hypoxia,  independent  of  diet  regime.  How- 
ever, shrimp  exposed  to  both  FT  and  DMN-con- 
taminated food  had  increased  respiratory  rates  and 
oxygen  to  nitrogen  rates  decreased  metabolic  inde- 
pendence from  external  oxygen,  and  low  hemo- 
lymph  copper  concentrations.  Measurements  that 
™L,be  useful  ln  Meeting  stress  resulting  from 
DMN-contaminated  food,  independent  of  tempera- 
ture regime,  include  nitrogen  excretion  rates,  he- 
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molymph  copper,  and  the  relation  between  oxygen 
consumption  and  external  oxygen.  After  the 
shrimp  had  ingested  contaminated  food  for  32 
days,  the  concentration  of  DMN  in  their  tissues 
was  significantly  greater  than  that  in  the  food 
Shrimp  kept  in  FT  had  higher  concentrations  of 
DMN  than  shrimp  held  at  stable  temperatures 
(Author's  abstract) 
W87-09517 


ONSHORE  IMPACTS  AND  CLEANUP 
DURING  THE  BURMAH  AGATE  OIL  SPILL  - 
NOVEMBER  1979, 

Research  Planning  Inst.,  Inc.,  Columbia,  SC 
L.  C.  Thebeau,  and  T.  W.  Kana. 
IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5 

nStifiSSt P  13<M45' 6  fig' 7  ref' Oo— « 

Descriptors:  'Oil  spills,  'Cleanup  operations,  'Oil 
recovery,  'Environmental  effects,  'Texas,  Oil  pol- 
lution, Burmah  Agate,  Galveston. 

Of  the  250,000  barrels  (bbl)  of  oil  spilled  or  con- 
sumed by  fire  during  the  Burmah  Agate  spill  of 
Galveston,  Texas,  in  November   1979,  2  100  bbl 
eventually  reached  the  shore.  Fortunately,  because 
of  the  predominance  of  offshore,  northerly  winds 
in  November  1979,  most  of  the  oil  not  consumed 
by  fire  dispersed  offshore  or  was  contained  and 
recovered    at   the    wreck   site.    Daily   aerial    and 
ground  surveys  at  reference  stations  were  conduct- 
ed to  locate  impacts  and  monitor  the  persistence  of 
oil  onshore.  Beach  impacts  directly  attributable  to 
the  Burmah  Agate  occurred  as  far  as  470  km  from 
the  wreck  near  Mansfield  Pass,  Texas.  The  first 
major  impact  occurred  on  November  8  and  9  when 
approximately  500  bbl  impacted  a  10-km  section  of 
San  Jose  Island,  250  km  southwest  of  the  wreck 
Due  to  relative  inaccessibility,  and  rapid  recovery 
of  the  beach,  no  cleanup  was  attempted.  By  No- 
vember  16,    1979,   less  than   25%   of  the  impact 
remained  buried  or  on  the  beachface.  The  heaviest 
onshore   impact   of  Burmah   Agate  oil   occurred 
November  19  to  21  when  up  to  1,500  bbl  beached 
along  the  western  Half  of  Galveston  Island.  Clean- 
up was  initially  by  manual  labor  and  front-end 
loaders;  however,  by  November  23,  the  primary 
method  of  cleanup  involved  pooling  the  oil  by 
hand  labor  and  picking  it  up  with  vacuum  trucks. 
This    latter    method    considerably    reduced    the 
volume  of  sand  removed  from  the  beach.  Cleanup 
and  manicuring  the  beach  were  virtually  complete 
by  November  27.  Other  minor  impacts  of  less  than 
50  bbl  occurred  sporadically  during  the  spill  from 
Bolivar  Peninsula  to  Brown  Cedar  Cut.  The  only 
known  marsh  impact  occurred  on  November  9 
when  approximately  5  bbl  coated  400  meters  of 
fringing  marsh  along   Smith   Point  in  Galveston 
Bay.  (Author's  abstract) 
W87-09518 


BIOS    PROJECT    -    FRONTIER    OIL    SPILL 
COUNTERMEASURES  RESEARCH, 

Environmental  Protection  Service,  Edmonton  (Al- 
berta). 
For   primary   bibliographic   entry   see   Field   5G. 


COASTAL  ECOSYSTEM  STUDIES  AND  THEIR 
APPLICATION  TO  OIL  SPILL  RESPONSE, 

National  Coastal  Ecosystems  Team,  Slidell,  LA 
J.  W.  Parsons. 

IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5 
1981,  Atlanta,  GA.  p  311-317,  4  fig,  12  ref. 

Descriptors:   'Oil   spills,    'Environmental   effects, 
Ecological  effects,  Distribution  patterns,  Oil  pol- 
lution,   Coastal    waters,    Oil,    California,    Maine 
Alaska,  Hawaii. 

Because  of  increased  energy  demands,  the  coastal 
areas  of  the  United  States  have  been  subject  to 
rather  severe  land-use  and  water-use  conflicts.  One 
of  the  results  has  been  the  alteration  of  coastal 
habitats  that  support  valuable  fish  and  wildlife 
resources.  Because  of  threats  of  further  alteration 
the   U.S.   Fish   and   Wildlife   Service   (FWS)   has 
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conducted  several  studies  about  coastal  environ- 
ments and  environmental  problems.  Since  19/5, 
nine  coastal  ecological  studies  have  been  complet- 
ed- others  are  being  negotiated.  Study  areas  have 
included  the  coast  of  Maine,  and  central  and  north- 
ern California.  Each  of  these  studies  provides  an 
information  base,  a  data  analysis,  and  habitat  maps. 
An  ecological  inventory  of  the  Atlantic  Coast  has 
been  completed  and  other  inventories  are  contem- 
plated for  the  Gulf  of  Mexico,  the  West  coast  of 
the  United  States,  Alaska  and  Hawaii.  The  ecologi- 
cal inventories  mainly  are  maps  showing  types  ot 
land  use  and  coastal  fish  and  wildlife  resources  and 
their  habitats.  Other  more  site-specific  or  species- 
specific  studies  have  also  been  published.  These 
various  reports  about  coastal  ecology  should  be 
useful  to  national,  regional,  and  field  spill  response 
teams  for  understanding  environmental  concerns 
more  fully,  planning  regional  oil  spill  responses, 
makine  on-site  decisions,  and  planning  post-spill 
TnvTronmental  damage.  (See  also  W87-09507)  (Au- 
thor's  abstract) 
W87-09539 

MAPPING  THE  DISTRIBUTION  OF  PRO- 
TECTED AND  VALUABLE,  OIL-SENSITIVE 
COASTAL  FISH  AND  WILDLIFE, 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,  for  Marine  Biology  and  Coastal  Research. 
For  primary  bibliographic  entry  see  Field  7A. 
W87-09540 

IMPACT  OF  OIL  ON  MARSH  COMMUNITIES 
IN  THE  ST.  LAWRENCE  RIVER, 

State  Univ.  of  New  York  Coll.  of  Environmental 

Science  and  Forestry,  Syracuse. 

M.  M.  Alexander,  P.  Longabucco,  and  D.  M. 

^Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5, 
1981,  Atlanta,  GA.  p  333-340,  3  fig,  5  tab,  28  ref. 

Descriptors:  'Environmental  effects,  'Ecological 
effects,  *Marshes,  *Coastal  marshes,  *Oil  spills,  OH 
pollution,  Oil,  St.  Lawrence  River,  Fuel. 

A  2-yr  investigation  of  fish  and  waterfowl  popula- 
tions   was    conducted    on    St.    Lawrence    River 
marshes  that  had  been  polluted  with  No.  6  industri- 
al fuel  on  June  23,   1976.  The  heavy  oil,  which 
penetrated  as  much  as  5  m  into  the  dense  cattail 
stands,  was  removed  along  with  the  oiled  vegeta- 
tion This  was  a  zone  of  intense  animal  activity  and 
mortality  was  great  during  the  first  few  weeks. 
Marshes  having  different  levels  of  oiling  were  se- 
lected for  study  along  with  a  control  area  because 
prior  baseline  data  were  not  available.  The  results 
suggested  but  could  not  prove  that  there  was  some 
long-range  effects  of  the  oil  on  these  marsh  com- 
munities. An  example  is  the  possible  loss  of  eggs 
and  larval  fish  for  some  species.  However,  the 
effects  of  the  oil  generally  were  masked  by  the 
effects  of  natural  factors,  and  therefore  difficult  to 
identify  or  quantify.  Variables  such  as  water  level, 
time  of  year,  water  temperatures,  type  of  oil,  phys- 
ical arrangement  of  marshes,  and  the  cleanup  proc- 
ess each   had   an   important   role   in   the   overall 
impact  The  study  demonstrated  that  the  dynamic 
nature  of  marsh  populations  and  communities  make 
it  imperative  that  the  ecology  of  sensitive  areas  be 
studied  in  advance  so  that  meaningful  assessments 
can  be  made  on  a  long-term  basis.  It  also  pointed 
out  the  danger  of  misinterpreting  changes  observed 
as  being  due  to  oil  when  in  reality  many  interrelat- 
ed natural  factors  are  having  their  effects  on  popu- 
lations and  communities  at  the  same  time.  (See  also 
W87-09507)  (Author's  abstract) 
W87-09541 


POLYCYCLIC  AROMATIC  HYDROCARBONS 
IN  OYSTERS  (CRASSOSTREA  VIRGINICA) 
FROM  GEORGIA  COASTAL  WATERS  ANA- 
LYZED BY  HIGH-PRESSURE  LIQUID  CHRO- 
MATOGRAPHY, 

Skidaway  Inst,  of  Oceanography,  Savannah,  OA. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-09542 

GEOMORPHOLOGICAL  ALTERATION  OF  A 
HKAVILY        OILED        SALTMARSH        (ILE 


GRANDE,  FRANCE)  AS  A  RESULT  OF  MAS- 
SIVE CLEANUP, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 
Scotia).  ,_    .    ,_ 

For  primary  bibliographic  entry  see  Field  5B. 
W87-09543 


FATE  OF  THE  ZOE  COLOCOTRONI  OIL 
SPILL  AND  ITS  EFFECTS  ON  INFAUNAL 
COMMUNITIES  ASSOCIATED  WITH  MAN- 
GROVES 

Bowdoin  Coll.,  Brunswick,  ME.  Marine  Research 

Lab 

E.  S.  Gilfillian,  D.  S.  Page,  R.  P.  Gerber,  S. 
Hansen,  and  J.  Cooley. 

IN-  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5, 
1981,  Atlanta,  GA.  p  353-360,  6  fig,  4  tab,  11  ref. 

Descriptors:  'Oil  pollution,  *Oil  spills,  ♦Environ- 
mental effects,  *Infaunal  communities,  'Puerto 
Rico  Mangroves,  Zoe  Colocotrom,  Bahia  Sucia, 
Oil. 

During   1978   and   1979,   sediment  samples   were 
collected  in  the  mangrove  areas  on  the  west  side  of 
Bahia  Sucia,  Puerto  Rico,  to  examine  the  effects  ot 
oil  discharged  from  the  tanker  Zoe  Colocotrom 
(March  18,  1973)  on  the  infaunal  community.  Sam- 
ples for  benthic  community  analysis  and  hydrocar- 
bon analysis  were  taken  in  representative  types  ot 
mangrove  habitats  and  compared  with  habitats  in  a 
reference  area  some  distance  from  the  spill  site. 
Infaunal  organisms  larger  than  0.5  mm  were  in- 
cluded in  this  study.  Correlation  of  biologica  and 
chemical  data  indicates  that  for  the  high  salinity 
habitats  there  were  more  infaunal  organisms  larger 
than  0.5  mm  in  the  oiled  area  than  m  the  unoiled 
area    Analyses  of  the  red  mangrove  fringe  areas 
showed  that  the  distribution  of  infaunal  organisms 
was  not  related  to  the  distribution  of  oil  in  an 
obvious  way.  Large  numbers  of  organisms  were 
found  in  some  heavily  oiled  areas.  Even  the  most 
diverse  communities  seen  in  the  impact  area  were 
not  as  diverse  as  the  community  seen  in  the  unoiled 
reference  area.  We  conclude  that  only  in  the  red 
mangrove  environment  is  there  remaining  damage 
to  infaunal  communities  from  the  Zoe  Colocotrom 
oil  spill.  (See  also  W87-09507)  (Author's  abstract) 
W87-09544 


TEN  YEARS  OF  SALTMARSH  MONITORING  - 
THE  CASE  HISTORY  OF  A  SOUTHAMPTON 
WATER  SALTMARSH  AND  A  CHANGING  RE- 
FINERY EFFLUENT  DISCHARGE 

Field  Studies  Council,  Pembroke  (Wales).  Oil  Pol- 
lution Research  Unit. 
B.  Dicks,  and  K.  Iball. 

IN-  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5 
1981,  Atlanta,  GA.  p  361-374,  12  fig,  5  tab,  12  ref. 

Descriptors:  *Oil  pollution,  'Effluents,  'Salt 
marshes,  'Wastewater  treatment,  Environmental 
effects,  Toxicity,  Hydrocarbons,  Oil,  Oil  refineries. 


One   of  the  largest   refinery   and   petrochemical 
plants  in  the  U.K.  has  been  discharging  its  effluents 
into  the  creek  system  of  a  Spartina  anglica-domi- 
nated  saltmarsh  in  Southampton  Water  since  1953 
This  resulted  in  extensive  damage  to  the  marsh 
system  up  to  1971.  At  that  time,  a  program  ot 
effluent  quality  improvement  commenced  that  has 
resulted  first  in  recolonization  of  small  areas  ot 
damaged  marsh  followed  by  extensive  recovery^ 
Changes  in  the  marsh  vegetation  have  been  studied 
first  by  transect  surveys  in  1969  and  1970  (to  assess 
damage)  and  subsequently  by  twice-yearly  vegeta- 
tion mapping  resurveys  from  1972  to  the  present. 
This  paper  summarizes  the  data  from  the   10  yr 
survey    The  recovery/recolomzation  has  contin- 
ued  progressively   to  the  present  day,   with  im- 
provements in  effluent  quality  clearly  related  to 
saltmarsh   recovery.    However,   although   several 
annual   and   perennial   marine  species  have   been 
successful  colonizers,  the  original  dominant  Spar- 
tina anglica  has  recolonized  only  poorly.  In  addi- 
tion to  vegetation  mapping,  several  series  of  Spar- 
tina transplantation  experiments  have  been  carried 
out  to  precisely  define  areas  of  continued  effluent 
impact.  These  have  formed  a  nucleus  for  Spartina 


recolonization  in  some  parts  of  the  marsh  and  ma 
well  speed  up  the  return  of  this  species  in  the! 
areas.  Using  these  relatively  simple  techniques 
has  been  possible  to  identify  differences  in  toxicil 
between  different  outfalls.  This  has  been  taken  in- 
account  in  site  effluent  management  policy.  R 
search  programs  have  recently  been  extended 
include  recolonization  of  the  march  by  intertid 
animals  and  detailed  analyses  of  hydrocarbon  co 
tents  of  sediments  over  the  marsh  Prelimina 
results  from  these  programs  are  described.  The 
additional  techniques  improve  monitoring  sensitr 
ty  and  provide  valuable  information  for  interpr 
ing  long-term  effects  of  retention  of  hydrocarbc 
in  sediments.  They  are  designed  to  monitor  com 
ued  effluent  improvements  being  undertaken 
the  refinery.  (See  also  W87-09507)  (Author's  i 
stract) 
W87-09545 

RESTORATION  OF  OILED  MARSH 
THROUGH  SEDIMENT  STRIPPING  A! 
SPARTINA  PROPAGATION, 

St.  Mary's  Coll.  of  Maryland,  St.  Marys  C 
For  primary  bibliographic  entry  see  Field  '. 
W87-09546 

CONTAMINATION  OF  GROUNDWATER 
HYDROCARBONS  FROM  A  REFINERY 
CASE  HISTORY, 

O'Connor  (M.J.)  and  Associates  Ltd.,  Calgary  ( 

berta). 

For  primary  bibliographic  entry   see  Held 

W87-09547 

EFFECTS  OF  OIL  SPILL  CLEANUP  TE< 
NIQUES  ON  A  SALT  MARSH, 

Lamar  Univ.,  Beaumont,  TX.  Dept.  of  Biol< 
C  A.  McCauley,  and  R.  C.  Harrel. 
IN-  Proceedings:  1981  Oil  Spill  Conference  ( 
vention,  Behavior,  Control,  Cleanup),  March 
1981,  Atlanta,  GA.  p  401-407,  2  fig,  3  tab,  21 

Descriptors:  'Oil  spills,  'Cleanup  operations,  ! 
vironmental  effects,  'Salt  marshes,  Oil  po«u 
Evaporation,  Performance  evaluation,  Nfl 
River,  Port  Neches,  Texas. 

On  January  28,  1979,  an  oil  spill  occurred  ir 

lower  Neches   River   near   Port  Neches,    1 

Southerly  winds  carried  oil  into  Bessie  He 

Marsh  affecting  some  of  the  vegetation  wni< 

primarily  Spartina  patens.  This  study  was  desi 

to  assess  the  effects  of  three  methods  of  ou 

cleanup  and  to  determine  which  method  was 

harmful  to  the  marsh.   All   methods  begin 

absorption   and   low-water-pressure   washing 

lowed  by  either  (1)  burning,  (2)  cutting  and  re 

ing    or  (3)  leaving  the  affected  vegetation  i 

Grams  per  square  meter  of  harvested  veget 

numbers  of  individuals,  numbers  of  taxa,  and  ( 

sity  of  macroinvertebrates  were  subjected  to  £ 

sis  of  variance  to  test  for  differences  witlui 

between   selected   treatments.    Chi   square  1 

utilizing  numbers  of  individuals  for  all  taxa  c 

ring  in  at  least  50%  of  the  sample  plots  wer 

calculated.  Statistical  analysis  of  data  indicate 

burning   the   impacted    vegetation   had  the 

harmful  effect.  Leaving  the  vegetation  alone 

the  bulk  of  the  oil  had  been  removed  appea 

be  the  best  method  of  cleanup  of  an  oiled  Sf 

patens  marsh.  (See  also  W87-09507)  (Autho, 

stract) 

W87-09548 


IMPACT  OF  THE  ESSO  BAYWAY  OIL 
ON  SALT  MARSH  MACRO  FAUNA,         ■ 

Texas  A  and  M  Univ.,  College  Station.  D| 

TtA  Neff,  M.  S.  Sharp,  and  W.  L.  McCullc 
IN:  Proceedings:  1981  Oil  Spill  Conferenc. 
vention,  Behavior,  Control,  Cleanup),  Mar 
1981,  Atlanta,  GA.  p  413-418,  1  fig,  6  tab, 

Descriptors:    'Oil   spills,    'Environmental 
•Salt  marshes,  'Macrofauna,  'Texas,  Fuel, « 
lution,   Penaeus  aztecus,  Brown  shrimp,  I 
setiferus,  Penaeid  shrimp,  Oil,  Neches  River 
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inuary  28,1979,  approximately  6,000  barrels  of 
Arabian  crude  oil  was  spilled  into  the  lower 
es  River  near  Port  Neches,  Texas.  Much  of 
il  became  stranded  in  the  adjacent  brackish- 
vater  marsh,  which  is  considered  to  be  an 
1am  nursery  area  for  postlarval  penaeid 
p.  The  purpose  of  this  investigation  was  to 

the  long-term  impact  of  the  spill  on  the 
(fauna  of  the  marsh.  Petroleum  hydrocarbon 
ntrations  in  marsh  sediments  were  high  (up 
00  mgAg  dry  wt)  at  all  but  one  unoiled 
nee  station.  Due  to  unusually  high  rainfall, 
y  in  the  marsh  was  very  low  until  September 
when  it  rose  to  6  to  12  parts  per  thousand, 
(crustacean  and  fish  populations  were  very 
•  at  both  oiled  and  reference  stations  in  terms 
Kies  composition,  number  of  species,  and 
:r  of  animals.  Species  diversity  indices  were 
■  at  oiled  and  reference  stations.  Postlarval 
d  shrimp  Penaeus  setiferus  did  not  enter  the 

until  September  when  the  salinity  rose. 
*«re  equally  abundant  at  oiled  and  reference 
s.  We  conclude  from  this  9-month  study  that 
lied  oil  had  little  or  no  significant  effect  on 
iiatic  macrofauna,  including  penaeid  shrimp, 
Neches  River  marshes.  Environmental  fac- 
dinity,  and  temperature,  had  a  much  greater 
on  the  marsh  populations  and  obscured  any 

that  might  be  attributed  to  oil.  (See  also 
9507)  (Author's  abstract) 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution— Group  5C 


rrS  OF  A  SPILL  OF  NO.  6  FUEL  OIL  ON 

WINONA, 

i  State  Univ.,  MN.  Dept.  of  Biology. 

remling 

feedings:  1981  Oil  Spill  Conference  (Pre- 

i.  Behavior,  Control,  Cleanup),  March  2-5 

.tlanta,  GA.  p  419-421,  3  ref. 

itors:  'Oil  spills,  'Fuel,  'Environmental  ef- 
'Minnesota,  Oil  pollution,  Cleanup  oper- 
Lake  ice,  Lakes,  Lake  Winona. 

of  about  7,400  gallons  of  No.  6  fuel  oil  into 
'uiona  provided  an  unusual  opportunity  to 
_the  behavior  of  a  residual  fuel  oil  in  a 
d  freshwater  environment.  Oil-laden  con- 

from  Winona  State  University's  heating 
ntered  Lake  Winona  via  a  storm  sewer 
the  winter  and,  because  of  ice  cover,  went 
ted  until  April  15,  1979.  Because  its  density 

st  the  same  as  water,  the  oil  caused  un- 
oblems.  Surface  fractions  were  readily  re- 
by  standard  measures,  but  cleanup  was 
a  by  heavier  fractions  which  rose  contin- 
>m  the  lake  bottom  and  drifted  throughout 
•  Scuba  divers  located  a  pool  of  heavy  oil 
ep  area  near  the  storm  sewer  outlet  and 
it  was  pumped  into  an  on-shore  reservoir 
s  of  oil  continued  to  rise  from  the  lake 
during  the  ensumg  summer  season,  severe- 
uing  recreational  use  of  the  lake.  The  spill 
in  the  deaths  of  waterfowl  and  it  apparent- 
ed  spawning  sunfish  sufficiently  to  trigger 
'  Hexibacter  Columnaris  bacteria.  The  oil 
d  no  taste  problems  in  fish  flesh.  The  cost 
ap  was  almost  $104,000,  and  a  civil  penalty 
3  was  levied  against  the  State  of  Minneso- 

entire  episode  was  documented  photo- 
Jly-  (See  also  W87-09507)  (Author's  ab- 
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moNSIVE  MODEL  FOR  OIL  SPILL 

ary  bibliographic  entry  see  Field  5B. 


[IC  EMPRESS  SINKING  -  A  LARGE 
VrTHOUT  ENVIRONMENTAL  DLSAS 

J  Corporation,  New  York 

rn,  and  P.  Neal 

wding,:  1981  Oil  Spill  Conference  (Pre- 

Behavior,  Control,  Cleanup),  March  2-5 

anta,  GA.  p  429-435,  14  fig,  1  ref. 

%i  '£''  Sp'ilS'  *Cleanup  operations,  *En- 
fcl  effects,  Dispersants,  Booms,  Floccula- 
te Empress,  Caribbean  Sea. 


At  1900  hours  on  July  19,  1979,  the  288,000-dead- 
weight-ton  (dwt)  Atlantic  Empress  and  the  207  000 
dwt  Aegean  Captain  collided  in  the  Caribbean  Sea 
In  the  fiery  aftermath  of  the  accident,  27  crewmen 
lost  their  lives.  There  was  a  strong  possibility  that 
a  total  of  3.5  million  barrels  of  crude  oil  would  be 
spilled;  this  would  have  been  the  largest  spill  to 
that  time.  Nearby  islands  wuh  their  to-rist  beaches 
and  coral  reefs  were  threatened.  And  yet,  no  oil 
came  ashore  and  no  indications  of  any  environ- 
mental damage  were  observed.   This  paper  pro- 
vides a  chronicle  of  the  events  of  the  days  follow- 
ing the  collision,  including  (1)  activation  of  the 
Clean  Caribbean  Cooperative  equipment  stockpile, 
(2)  airlifting  13  planeloads  of  firefighting  foam,  oil 
transfer   gear,   dispersants   and   pollution   control 
equipment,  (3)  assembling  an  expert  response  team 
with  an  operation  based  on  Trinidad,  (4)  providing 
four  single-engine  aircraft  dispersant-spraying  ca- 
pability,  and   (5)   mounting   a   major   firefighting 
effort  on  board  the  burning  ship.   The  Atlantic 
Empress  was  the  largest  ship  ever  to  sink.  Howev- 
er, through  a  coordinated  response  effort  and  con- 
siderable assistance  from  natural  forces,  no  harmful 
pollution  resulted.  (See  also  W87-09507)  (Author's 
abstract) 
W87-09553 


ESS£  l  °IL  SPILL  •  THE  DAMAGE  ASSESS- 
™E^T™.  PROGRAM  AND  ECOLOGICAL 
IMPACT, 

E.  G.  Woods,  and  R.  P.  Hannah. 
IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5 
1981,  Atlanta,  GA.  p  439-443,  1  fig,  9  ref. 

Descriptors:  'Oil  spills,  'Performance  evaluation 
Cleanup  operations,  'Ecological  effects,  Oil  pol- 
lution, Oil  wells,  Oil,  Ixtoc  I,  Bay  of  Campeche 
Mexico. 

On  June  3,  1979,  the  Ixtoc  I  well  blew  out  in  the 
Bay  of  Campeche,  Mexico.  Before  the  well  was 
capped  on  March  23,  1980,  approximately  3  3  mil- 
lion of  the  estimated  140  million  barrels  (bbl)  of 
spilled  oil  impacted  the  South  Texas  coast  This 
event  activated  U.S.  response  and  cleanup  activi- 
ties that  are  authorized  and  organized  under  the 
National  Contingency  Plan  (NCP).  A  formal  plan 
to  assess  damage  from  waterborne  pollutants  did 
not  exist  before  this  spill.  Therefore,  an  ad  hoc 
committee  with  representatives  from  private  insti- 
tutions, industries,  universities,  and  state  and  feder- 
al agencies  with  primary  responsibilities  or  interest 
m  resource  protection  was  formed  to  develop  the 
scientific  approach  and  management  structure  for 
the  damage  assessment  plan  that  was  developed 
during  this  crisis  situation.  The  purpose  of  this 
paper  is  to  describe  the  formation  of  an  ad  hoc 
interagency  damage  assessment  organization,  to 
outline  the  concept  and  goal  of  the  comprehensive 
Ixtoc  I  Damage  Assessment  Program,  and  to  de- 
scribe the  implementation  of  the  monitoring  phase 
of  this  program.  The  paper  also  offers  specific 
recommendations  for  future  damage  assessment  en- 

fejSii:?**  als°  W87"09507)  (Author's  abstract) 
W87-09554 


EFFECTS  OF  THE  IXTOC  I  OIL  SPILL  ON 
TEXAS  SHOREBIRD  POPULATIONS, 

Corpus  Christi  State  Univ.,  TX. 
B.  R.  Chapman. 

IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5 
1981,  Atlanta,  GA.  p  461-465,  4  fig,  2  tab,  21  ref. 

Descriptors:    'Oil   spills,    'Environmental   effects, 
Waterfowl,  'Texas,  Oil  pollution,  Ecological  ef- 
fects, Oily  water,  Oil  slicks. 

Oil  from  the  Ixtoc  I  blowout  on  June  3,  1979, 
washed  ashore  in  an  area  where  few  baseline  stud- 
ies, particularly  on  bird  populations,  had  ever  been 
conducted,  but  there  was  enough  time  before 
impact  for  limited  population  data  to  be  collected 
By  the  time  the  oil  reached  the  Texas  coast  in 
August,  it  had  been  broken  up  into  small  mousse 
pancakes,  isolated  slicks,  or  masses  of  tar  balls  As 
these  oil  patches  washed  ashore,  the  birds  were 
able  to  adjust  their  distribution  to  avoid  oiled 
areas.  When  the  foreshore  of  the  lower  Texas  coast 


became  covered  with  oil,  shorebirds  were  forced 
to  occupy  poor  feeding  habitats  on  the  backshore 
and  around  rain  pools;  less  than  20%  of  the  popula- 
tion remained  on  the  foreshore.  Because  of  the 
shift  in  habitat  use,  few  birds  were  severely  oiled 
The  percentage  of  total  birds  with  moderately 
oiled  plumage  never  exceed  10%,  but  some  species 
were  more  prone  to  oiling  than  others.  The  behav- 
ior of  oiled  and  oil-free  birds  was  compared  by 
time  budget  methods.  Oiled  sanderlings  and  willets 
spent  less  time  feeding  and  more  time  resting  and 
engaging  in  comfort  movements.  A  series  of  tropi- 
cal storms  in  mid-September  cleaned  the  beaches 
and  reversed  the  long-shore  currents.  Shorebirds 
returned  to  foreshore  areas,  but  not  at  preimpact 
densities.  Birds  continued  to  avoid  areas  near  tar 
mats,  (aggregations  of  asphaltic  oil  and  shell)  (See 
also  W87-09507)  (Author's  abstract) 
W87-09555 


SEFEL0*  THE  IXTOC  l  OIL  SPILL  ON 
THE  INTERTIDAL  AND  SUBTIDAL  IN- 
FAUNAL  POPULATIONS  ALONG  LOWER 
TEXAS  COAST  BARRIER  ISLAND  BEACHES 

Research  Planning  Inst.,  Inc.,  Columbia,  SC 

h  £•  T,heveau'  J  w-  Tunnell,  Q.  R.  Dokken,  and 
M.  E.  Kindinger. 

IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5 
1981,  Atlanta,  GA.  p  467-475,  5  fig,  10  tab,  18  ref! 

Descriptors:  'Oil  spills,  'Intertidal  areas,  'Fauna 
Oil  pollution,  Environmental  effects,  Population 
density,  Ecological  effects,  Oil. 

Pre-spill  (August  4  to  11,  1979)  and  post-spill  (Sep- 
tember 24  to  29,  1979)  sampling  of  intertidal  and 
subtidal  infaunal  populations  along  lower  Texas 
coast  sandy  beaches  was  conducted  to  determine 
the  impact  of  the  Ixtoc  I  oil  spill.  Transects  sam- 
pled between  the  Rio  Grande  and  Port  Arkansas 
produced  52  species  of  macroinfauna  primarily 
dominated  in  abundance  and  diversity  by  poly- 
chaetes  and  haustoriid  amphipods.  Analyses  re- 
vealed visible,  though  not  significant,  decreases  in 
pooled  intertidal  population  densities  and  signifi- 
cant reductions  in  pooled  subtidal  population  den- 
sities. Numbers  of  species  did  not  significantly 
change.  Population  density  changes  may  have  been 
caused  by  Ixtoc  I  impact,  tropical  depression/ 
storm  beach  erosion,  seasonal  fluctuations,  beach 
cleanup  techniques,  or  a  combination  of  these  (See 
also  W87-09507)  (Author's  abstract) 
W87-09556 


IMPACT  AND  PERSISTENCE  OF  IXTOC  I  OIL 
ON  THE  SOUTH  TEXAS  COAST, 

Research  Planning  Inst.,  Inc.,  Columbia,  SC. 
E.  R.  Gundlach,  K.  J.  Finkelstein,  and  J.  L.  Sadd 
IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5 
1981,  Atlanta,  GA.  p  477-485,  8  fig,  1  tab,  10  ref 

Descriptors:    'Oil   spills,    'Environmental   effects, 
Mapping,    Coastal    waters,    Oil    pollution,    Oily 
water,  Oil,  Texas,  Gulf  of  Mexico. 

The  blowout  of  Ixtoc  I  on  June  3,  1979,  released  at 
least  476,000  tons  of  oil  into  the  Gulf  of  Mexico 
until  the  well  was  capped  on  March  24,  1980  The 
predicted  northward  drift  of  the  oil  caused  the  U. 
S.  government  to  sponsor  a  pre-spill  coastline  map- 
ping project  (called  the  Environmental  Sensitivity 
Index),  which  was  used  in  developing  the  response 
strategy  of  the  U.S.  Coast  Guard  Strike  Team  and 
accurately  predicted  the  reaction  and  persistence 
of  Ixtoc  I  oil  along  Gulf  Coast  beaches  when 
major  impacts  occurred  during  August  and  Sep- 
tember 1979.  In  total,  approximately  3,9000  tons  of 
Ixtoc  I  oil  washed  onto  exposed  beaches  of  fine- 
grained sand  and  mixed  sand  and  shell  in  south 
Texas.  Little  oil  passed  into  the  productive  back- 
barrier  lagoons.  A  tropical  storm  on  September  13 
1979,  removed  more  than  90%  of  the  beached  oil 
By  spring  1980,  oil  remained  only  as  scattered  tar 
mats  (8%  oil,  180  tons  total)  at  the  toe  of  the 
beach.  The  quantity  of  tar  balls  on  the  beach  could 
not  be  differentiated  from  chronic  accumulations 
(See  also  W87-09507)  (Author's  abstract) 
W87-09557 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G—  Effects  Of  Pollution 


EFFECTS  OF  OIL  SPILLS  ON  MANGROVE 
FORESTS:  A  COMPARISON  OF  FIVE  OIL 
SPILL  SITES  IN  THE  GULF  OF  MEXICO  AND 
THE  CARIBBEAN  SEA, 

Research  Planning  Inst.,  Inc.,  Columbia,  SC. 
C  D.  Getter,  G.  I.  Scott,  and  J.  Michel. 
IN-  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5, 
1981,  Atlanta,  GA.  p  535-540,  9  fig,  1  tab,  8  ref. 

Descriptors:  *Oil  spills,  *Environmental  effects, 
•Oil  pollution,  *Mangrove  swamps,  Coastal 
waters,  Oil,  Ecological  effects,  Florida  Keys, 
Tampa  Bay. 

Recent  field  studies  at  five  oil  spill  sites  where 
mangroves  were  effected  provide  a  broad  base  ot 
information  on  the  response  of  mangrove  commu- 
nities to  oiling.  Three  study  sites  in  Florida  (two  in 
the  Florida  Keys,  one  in  Tampa  Bay)  and  two  in 
eastern  Puerto  Rice  were  visited  in  1978,  1979,  and 
1980    At  each  site,  impacts  on  mangroves  were 
assessed  by  the  compartmental  method,  which  uses 
statistical  comparisons  of  ecological  parameters  be- 
tween impacted  and  comparison  stations  and  pro- 
duces an  array  of  biological  and  geomorphic  data 
sets  that  allows  spill  sites  to  be  compared.  Despite 
many  differences  in  the  size  of  the  spills  and  the 
spill  sites,  the  responses  of  the  oiled  mangrove 
communities  were  similar  in  terms  of  tree  mortali- 
ty-   leaf   defoliation,    deformation,    and    stunting; 
seedling  deformation  and  mortality;  lenticel  expan- 
sion- adventitious  growth  of  pneumatophores;  and 
changes  in  the  density  and  distribution  of  plants 
and  animals.  Each  spill  site  differed  mainly  in  the 
magnitude  of  the  stress  response.  Observations  o 
the  spills  showed  that  differences  in  the  physical 
environment,  such  as  the  degree  of  exposure  to 
waves  and  currents  and  geomorphic  features  like 
the  terrain,  greatly  influence  the  distribution  and 
persistence  of  oil  within  different  mangrove  forest 
types.  From  these  studies,  mangrove  forest  types 
can  be  ranked  by  their  predicted  sensitivity  to  oil. 
This  differentiation  in  ranking  mcreases  the  value 
of  the  Environmental  Sensitivity  Index,  especially 
where  it  is  desirable  to  assign  priorities  in  a  cam- 
paign to  protect  oil-sensitive  habitats  from  oil  spills 
along   mangrove-dominated   coastlines.   (See   also 
W87-09507)  (Author's  abstract) 
W87-09558 

EFFECT  OF  CRUDE  OIL  ON  MICROBIAL 
PROCESSES  IN  MARINE  SEDIMENTS, 

Mississippi  State  Univ.,  Mississippi  State.  Dept.  of 
Biological  Sciences. 

G.  W.  Childers,  R.  W.  Landers,  H.  G.  Aranha,  M. 
S.  Randolph,  and  A.  H.  Ardahl. 
IN-  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5, 
1981,  Atlanta,  GA.  p  731-735,  5  fig,  1  tab,  2  ref. 

Descriptors:  *Oil  spills,  *Environmental  effects, 
•Ecological  effects,  *Oil  pollution,  'Marine  sedi- 
ments, Oily  water,  Sediments,  Oil,  Gulf  of  Mexico, 
Microbiological  studies. 

Studies  were  carried  out  to  detect  and  quantitate 
12  microbial  processes  occurring  in  sediments  in 
the  north  central  Gulf  of  Mexico,  and  to  determine 
the  impact  of  low-level  concentrations  of  oil  on 
these  processes.  Under  the  simulated  in  situ  condi- 
tions employed,  photosynthesis,  nitrification,  dem- 
trification,  nitrogen  fixation,  sulfate  reduction,  and 
phosphate  uptake  were  minimal,  while  sulfur  oxi- 
dation and  catabolic  carbonaceous  processes  (he- 
terotrophic activity,  lipolysis,  proteolysis  celluloly- 
sis,  and  chitinolysis)  were  presented  with  varying 
degrees  of  activity.  Little  difference  in  metabolic 
activity  was  detected  between  oil-production  plat- 
form sites  and  corresponding  control  sites,  among 
different  sediment  types,  or  among  three  sampling 
seasons,  and  the  presence  of  oil  at  up  to  200 
microliter  per  milliliter  sediment  had  no  significant 
impact  on  reaction  rates.  Pure  culture  studies  con- 
firmed that  low-level  concentrations  of  crude  oil 
had  essentially  no  effect  on  these  processes.  (See 
also  W87-09507)  (Author's  abstract) 
W87-09567 

WATER   IN   MINING   AND  UNDERGROUND 
WORKS  (EL  AGUA  EN  LA  MINERIA  Y  TRA- 


BAJOS  SUBTERRANEOS),  VOLUMES  I  AND 

Asociacion  Nacional  de  Ingenieros  de  Minas,  Con- 

sejo    Superior    de    Colegios    de    Ingemoeros    de 

Minas,  Granada  (Spain). 

For  primary  bibliographic  entry  see  Field  2r- . 

W87-09568 

INFLUENCE  ON  THE  GROUNDWATER  CON- 
DITIONS IN  A  MULTILAYERED  AQUIFER 
SYSTEM  BY  ALUM-SHALE  MINING, 

Loussavaara-Kirunavaara  AB,  Skovde  (Sweden). 
L.  Baeckstroem,  L.  Carlsson,  A.  Carlstedt,  and  A. 
Heornsten.  . 

IN-  Water  in  Mining  and  Underground  Works  (bl 
Aeua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I,  1984.  SIAMOS  78.  p  17-25,  6  fig,  1  tab,  3 
ref. 

Descriptors:  'Groundwater  pollution,  "Mine 
wastes,  "Leaching,  "Mathematical  models, 
♦Groundwater  movement,  Uranium,  Aquifers,  Nu- 
merical analysis,  Leaching,  Leachates,  Ground- 
water recharge,  Model  studies,  Geohydrology, 
Fate  of  pollutants,  Mathematical  studies,  Perme- 
ability coefficient. 

Proposed  large-scale  mining  of  Cambrian  alum- 
shale  in  the  Ranstad  area  in  southern  Sweden  to 
extract  uranium  will  affect  natural  groundwater 
conditions  partly  as  a  change  in  the  recharge  and 
partly  as  a  lowering  of  piezometnc  head.  Ine 
possible  effects  were  estimated  by  analytical  calcu- 
lations and  numerical  methods  in  sections  across 
the  mountain  within  the  mining  area.  The  direct 
influence  of  the  mining  will  be  a  lowering  of  the 
piezometric  head  in  the  limestone  aquifer.  The 
recharge  to  the  sandstone  will  cease  below  the 
mined  areas.  Leachates  from  tailing  disposals  theo- 
retically may  cause  increasing  amounts  of  some 
components  in  the  groundwater;  however,  this  in- 
crease is  small  when  compared  to  the  natural  vari- 
ations in  groundwater  quality  as  measured  by  the 
regional  inventory  of  wells.  (See  also  W87-09568) 
(Geiger-PTT) 
W87-09570 

5D.  Waste  Treatment  Processes 


RECOVERY  OF  ORGANICS  FROM  TAILINGS 
POND  SLUDGE  USING  COKE  FOR  AGGLOM- 
ERATION, 

National    Research   Council   of  Canada,   Ottawa 

(Ontario).  Div.  of  Chemistry. 

A.  Kumar,  B.  D.  Sparks,  and  A  Majid. 

Separation    Science    and    Technology    SSlb LM>, 

Vol.  21,  No.  3,  p  315-326,  May  1986.  7  fig,  2  tab,  20 

ref. 

Descriptors:  "Agglomeration,  "Wastewater  treat- 
ment, "Organic  compounds,  "Sludge,  Coke, 
Wastewater,  Recovery,  Ponds. 


A  new  type  of  wastewater  treatment  system  appl) 
ing  not  only  aeration  but  also  the  cavitation  flou 
tion  mechanism  is  proposed  to  attain  high  capacit 
and  low  operation  cost.  The  system  can  be  opera 
ed  continuously  in  a  single  or  multistage  with  eas 
The  system  is  composed  of  four  isolated  section 
feed  section,  aeration  section,  multiphase  flow  se> 
tions,  and  separation  section.  Aeration  and  gi 
dissolution  are  carried  out  in  the  aeration  sectio 
Then  collisions  between  the  elements  to  be  r 
moved  and  gas  bubbles,  and  cavitation  of  dissolve 
gas  are  accomplished  in  the  multiphase  flow  se 
tion,  followed  by  the  recovery  of  the  aggregates 
the  froth  product  in  the  separation  section.  Tl 
function  of  each  section  is  evaluated  by  taking  in 
consideration  the  contribution  to  the  separatic 
characteristics.  It  is  confirmed  through  a  series 
treatment  tests  that  the  separation  rate  is  a  few  te 
of  times  faster  than  those  in  conventional  treatme 
systems  and,  hence,  lower  energy  consumption 
anticipated  in  the  proposed  system.  (Author's  i 
stract) 
W87-08603 

REMOVAL  OF  TRACES  OF  PENTACHLOR 
PHENOL  FROM  AQUEOUS  ACIDIC  SOL 
TIONS  BY  SOLVENT  EXTRACTION  AT 
SOLVENT  SUBLATION, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Chemi 

Engineering. 

K.  T.  Valsaraj,  and  C.  Springer. 

Separation    Science    and    Technology    SSTEI 

Vol.  21,  No.  6,  p  789-807,  October  1986.  4  fig 

tab,  22  ref. 

Descriptors:  "Pentachlorophenol,  "Aqueous  sc 
tions,  "Wastewater  treatment,  "Solvent  extracti 
"Solvent  sublation,  Separation  technology,  Sul 
tion,  Phenols,  Organic  compounds,  Aeration. 

The  removal  of  pentachlorophenol  (a  hydrophc 
compound  of  low  vapor  pressure)  from  aqiie 
acidic  solutions  was  studied  using  solvent  sublai 
(a  surface  chemical  technique)  and  solvent  exti 
tion.  Both  methods  gave  appreciable  removal 
highly  acidic  solutions  (pH  =  2.5),  but  sob 
sublation  had  the  added  advantage  of  mini 
phase  contact  of  the  organic  solvent  with  w 
and  increased  removals  under  certain  arc 
stances.  Solvent  sublation  was  also  found  tc 
more  effective  than  conventional  fine  bubble 
ation.  The  removal  of  pentachlorophenol  (P 
was  considerably  smaller  at  pH's  near  the  pK. 
PCP.  PCP  removal  by  solvent  sublation  was 
hanced  by  increasing  ionic  strength  and  also  b> 
presence  of  small  amounts  of  an  ionic  surfactai 
the  aqueous  phase.  The  technique  of  solvent  si 
tion  was  tried  on  an  actual  wastewater  sai 
from  a  wood  preserving  industry.  pH  adjustn 
removal  of  suspended  solids,  addition  of  sot 
chloride,  and  subsequent  solvent  sublation 
mineral  oil  reduced  the  PCP  concentration  in 
aqueous  waste  by  99.7%.  (Author's  abstract) 
W87-08605 


The  effect  of  various  process  variables  on  the 
recovery  of  organics  from  sludge  using  an  agglom- 
eration technique  was  studied.  Factorial  design 
procedures  were  used  to  determine  the  important 
variables  and  their  interactions  on  recovery  ot 
organics.  It  was  observed  that  higher  amounts  and 
smaller  particles  of  coke  produced  higher  recover- 
ies A  reasonable  correlation  between  the  surface 
area  of  coke  and  recovery  of  organics  was  ob- 
served. Furthermore,  significant  improvements  in 
recoveries  were  obtained  by  using  inexpensive  ad- 
ditives during  agglomeration.  (Author's  abstract) 
W87-08602 

WASTEWATER  TREATMENT  SYSTEM  AP- 
PLYING AERATION-CAVITATION  FLOTA- 
TION MECHANISM, 

Tokyo  Univ.  (Japan).  Dept.  of  Mineral  Develop- 
ment Engineering. 

M.  Nonaka.  .mnc 

Separation  Science  and  Technology  SSTbDS, 
Vol.  21,  No.  5,  p  457-474,  July  1986.  7  fig,  16  ref. 

Descriptors:  "Wastewater  treatment,  "Aeration, 
"Cavitation,  "Flotation,  Cost  analysis,  Separation 
technology,  Energy,  Performaance  evaluation. 


SEPARATION  OF  MERCURY  FROM  AC 
OUS  MERCURIC  CHLORIDE  SOLUTION! 
ONIONSKINS, 

Osaka  Prefecture  Univ.,  Sakai  (Japan).  Uep 
Chemical  Engineering.  _      . 

S.  Asai,  Y.  Konishi,  and  H.  Tomisaki. 
Separation    Science    and    Technology    5>M 
Vol.  21,  No.  6,  p  809-821,  October  1986.  3  I 
tab,  7  ref. 

Descriptors:  "Water  treatment,  "Mer 
"Wastewater  treatment,  "Aqueous  solu 
"Onion  skins,  Separation  technology,  lor 
change,  Adsorption,  Heavy  metals,  EquiliD 

The  separation  of  mercury  from  aqueous  F 
solutions  by  onion  skins  (outermost  coa  )  was 
ied  both  experimentally  and  theoretically.  1  n 
tribution  equilibria  were  measured  by 'the  t 
wise  method.  The  experimental  results  rev 
that  onion  skin  is  a  useful  material  for  _sepa 
mercury  from  aqueous  systems.  The  dis  r 
data  obtained  at  25  C  were  analyzed  by  usir 
theory  based  on  the  law  of  mass  action,  ine 
ration  of  dissolved  mercury  by  onion  i skin 
found  to  be  a  process  accompanied  by  ai 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Waste  Treatment  Processes — Group  5D 


:hange  reaction  of  the  cationic  complex 
;C1(  +  )  and  an  adsorption  of  the  neutral  complex 
£12.  The  equilibrium  constants  of  the  ion-ex- 
inge  and  adsorption  processes  at  25C  and  the 
rcury-binding  capacity  of  onion  skins  were  de- 
mined.  Further,  it  was  found  that  the  distribu- 
ii  equilibrium  of  mercury  is  comparatively  insen- 
ve  to  temperature.  (Author"s  abstract) 
17-08606 


UDIES  ON  WATER  HYACINTH  AS  A  BIO- 
GICAL  FILTRE  FOR  TREATING  CON- 
MI  NVMTS  FROM  AGRICULTURAL 
lSTES  AND  INDUSTRIAL  EFFLUENTS, 

;ional  Research  Lab.,  Hyderabad  (India). 
Jamil.  S.  S.  Madhavendra,  M.  Z.  Jamil,  and  P. 
R  Rao 

mal  of  Environmental  Science  and  Health  (B) 
:CD2,  Vol.  22,  No.  1,  p  103-112,  February 
7.  5  fig,  16ref. 

tcriptors:  'Agricultural  wastes,  'Industrial 
itewater,  'Water  hyacinth,  'Wastewater  treat- 
it,  'Biological  wastewater  treatment,  Aquatic 
its.  Effluents,  Growth,  Acidity,  Heavy  metals. 

I  aquatic  weed  -  water  hyacinth  (Eichhornia 
sipes  (Mart)  Solms)  showed  a  remarkable  ca- 
ity  to  withstand  the  effects  of  pH  changes 
png  from  5  to  8  in  the  aquatic  environment, 
iwth  continued  to  be  normal  except  when 
«d  for  longer  periods  in  medium  containing 

ions  at  pH  3.3.  The  ability  of  this  plant  to 
tralize  some  very  acid  solutions  of  heavy 
als  such  as  salts  of  copper,  cadmium  and  zinc 
vidually  and  in  combinations,  is  being  reported, 
it*  placed  in  pure  acid  and  alkali  solutions  were 

able  to  neutralize  the  medium.  Calcium  ap- 
•s  to  play  an  important  role  in  the  mechanism 
lived  in  the  adaptability  of  these  plants  to  such 
ronments.  (Author's  abstract) 
7-08609 


MONIA,  HYDROGEN  SULPHIDE  AND 
IHYL  MERCAPTIDES  IN  FINNISH  MU- 
JPAL  SEWAGE  PLANTS  AND  PUMPING 
TIONS, 

ional   Inst,   of  Occupational   Health,   Kuopio 

land). 

angas,  A.  Nevalainen,  A.  Manninen,  and  H. 

)lainen 

Science  of  the  Total  Environment  STENDL, 

57,  p  49-55,  December  1986.  3  fig,  1  tab,  20 

:riptors:  'Ammonia,  'Hydrogen  sulfide, 
thyl  mercaptides,  'Wastewater  treatment  fa- 
es,  'Pumping  plants,  Sludge,  Wastewater 
ment,  Methane,  Health  hazards. 

nonia,  methane,  hydrogen  sulfide  and  methyl 
aptides  were  analyzed  in  the  atmospheres  of 
innish  municipal  waste  water  treatment  plants 
in  18  pumping  stations.  The  sulfides  were 
fzed  on  site  as  it  was  found  that,  with  the 
lard  0.5-L  laminated  plastic  bags,  significant 
Jnts  of  the  vapors  were  lost  from  the  gas 
e.  The  relative  humidity  of  the  samples  air  was 
most  likely  cause.  Under  normal  operating 
itions,  sulfides  varied  from  <  0.07  to  53 
ogram(ug)/L,  with  highest  concentrations 
a  at  the  sludge  presses.  Pumping  stations  had 
le  vapors  from  0.07  to  0.5  ug/L.  The  presence 
nmonia  (0.007-3.5  ug/L)  and  methane  (0.7-18 
confirmed  the  hypothesis  of  the  anaerobic 
a  of  the  offensive  gases.  Although  more  effec- 
ventilation  without  scrubbing  the  emission 
I  would  reduce  the  health  hazard  in  the  plants 
suld  burden  the  environment.  (Author's  ab- 

■08725 


Descriptors:  'Bulking  sludge,  'Oligotrophic  bacte- 
ria, 'Activated  sludge,  'Wastewater  treatment, 
Cultures,  Sugars,  Bulking,  Bacteria. 

Numbers  and  kinds  activated  sludge  bacteria  in  a 
practical  plant  grown  on  full-strength  agar  medium 
and  its  100-fold  dilution  were  counted  and  related 
to  their  sludge  volume  indexes  (SVI).  Below  160  of 
the  SVI,  activated  sludge  samples  contained  large 
numbers  of  oligotrophic  bacteria,  which  grow  on 
the  100-fold  dilution  medium,  and  the  ratios  of  the 
number  of  oligotrophs  to  the  number  of  cells 
grown  on  full-strength  medium  was  1.6  to  2.9.  This 
ratio  decreased  above  160  of  the  SVI.  The  num- 
bers of  oligotrophic  bacteria  in  an  experimental 
activated  sludge  which  was  cultivated  with  artifi- 
cial wastewater  containing  sugar,  decreased  rapid- 
ly before  bulking.  These  findings  suggested  that 
the  bacterial  constitution  of  activated  sludge  would 
be  changed  appreciably  before  sludge  bulking. 
(Author's  abstract) 
W87-08771 


BIODEGRADATION  OF  PHENOLS  IN  AN  IN- 
TEGRATED ACTIVATED  CARBON  BED  AND 
SUSPENDED  AEROBIC  BIOLOGICAL 

GROWTH  REACTOR, 

National  Univ.  of  Singapore.  Dept.  of  Civil  Engi- 
neering. 
W.  J.  Ng. 

Agricultural  Wastes  AGWADL,  Vol.  18,  No.  2,  p 
163-170,  1986.  2  fig,  2  tab,  6  ref. 

Descriptors:  'Biodegradation,  'Phenols,  'Activat- 
ed carbon,  'Aerobic  conditions,  'Wastewater 
treatment,  'Biological  wastewater  treatment, 
Sugars,  Effluents,  Chemical  oxygen  demand. 

A  continuous  aerobic  bioreactor  which  combined 
an  activated  carbon  bed  and  suspended  biological 
growth  was  used  to  degrade  a  synthetic  feed  com- 
posed of  glucose  (400  mg/cu  dm)  and  four  pheno- 
lic compounds  -  phenol,  o-cresol,  m-cresol  and  p- 
nitrophenol  (each,  50  mg/cu  dm).  Steady-state 
COD  removals  ranged  from  84%  to  95%  of  feed 
COD.  Phenolic  compounds  in  the  effluent  were 
not  detectable.  The  system  was  found  to  be  stable 
when  treating  feed  with  a  COD  ranging  from  460 
to  688  mg/cu  dm.  Total  phenol  removal  was  2.34 
g/cu  dm  reactor/day.  (Author's  abstract) 
W87-08774 


ATTENUATION  OF  CD  AND  PB  SOLUBILITY 
IN  MUNICIPAL  WASTE  INCINERATOR  ASH, 

Tennessee  Valley  Authority,  Muscle  Shoals,  AL. 
Office  of  Agricultural  and  Chemical  Development. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-08776 


iSMENT  OF  OLIGOTROPHIC  BACTERIA 
CnVATED  SLUDGE, 

9  Univ.    of  Agriculture   (Japan).    Dept.    of 
ring  and  Fermentation. 

ikahashi,  T.  Tsuda,  T.  Kajikawa,  M.  Suzuki, 
i.  Yoneyama. 

:okogaku  Kaishi,  Vol.  64,  No.  5,  p  437-441 
I  fig.  5  tab,  10  ref. 


PUERTO  RICO  SEEKS  CLEAN  WATER, 

W.  G.  Reinhardt. 

Engineering  News  Record  ENREAU,  Vol.  218, 

No.  13,  p  21,  24,  25,  March  1987. 

Descriptors:  'Wastewater  treatment,  'Costs,  'Pri- 
mary wastewater  treatment,  'Secondary 
wastewater  treatment,  'Construction  costs,  'Oper- 
ating costs,  Puerto  Rico,  Maintenance  costs,  Eco- 
nomic aspects,  Financing,  Wastewater, 
Wastewater  facilities. 

The  Commonwealth  of  Puerto  Rico  is  attempting 
to  solve  its  wastewater  problems  with  a  short-term 
strategy  which  includes  building  primary  plants 
along  the  Atlantic  and  Caribbean  coasts.  Eventual- 
ly the  plans  call  for  upgrading  to  secondary  treat- 
ment where  tropical  water  quality  standards  re- 
quire. Wastewater  managers  have  applied  for 
waivers  of  the  1988  secondary  treatment  require- 
ments for  10  facilities  and  are  using  the  funds  saved 
by  not  building  and  operating  those  plants  to  up- 
grade treatment  of  sewage  discharged  into  inland 
waterways  which  supply  much  of  the  drinking 
water  for  the  island's  rural  poor.  Construction 
costs  and  financing  methods  were  discussed. 
(Wood-PTT) 
W87-08802 


APPLICATIONS  OF  POROUS  MEMBRANES 
FOR  BIOMASS  RETENTION  IN  BIOLOGICAL 
WASTEWATER  TREATMENT  PROCESSES, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

G.  K.  Anderson,  C.  B.  Saw,  and  M.  I.  A.  P. 

Fernandes. 

Process  Biochemistry  PRBCAP,  Vol.  21,  No.  6,  p 

174-182,  December  1986.  1 1  fig,  3  tab,  6  ref. 

Descriptors:  'Biological  wastewater  treatment, 
•Retention,  'Biomass,  'Membrane  processes, 
'Porous  membranes,  'Wastewater  treatment,  Bio- 
logical treatment,  Performance  evaluation,  Aero- 
bic treatment,  Anaerobic  digestion,  Bacteria, 
Oxygen  demand,  Chemical  oxygen  demand,  Meth- 
ane, Sedimentation,  Filtration,  Ultrafiltration,  Opti- 
mization, Suspended  solids. 

A  new  concept  for  operating  completely  mixed 
biological  wastewater  treatment  systems  is  pro- 
posed, whereby  porous  membranes  are  used  for 
retaining  a  high  concentration  of  biomass  in  reac- 
tors. Experimental  results  from  a  two-phase  anaer- 
obic digester  using  porous  membranes  are  present- 
ed. The  membrane-aided  reactor  is  capable  of 
achieving  more  than  98%  COD  removal  at  an 
overall  organic  loading  rate  of  about  10.8  kg 
COD/cu  m/d.  Methane  production  varied  from 
0.30  to  0.35  cu  m/kg  COD  removed  at  STP.  The 
system  was  tolerant  to  variations  in  influent  char- 
acteristics and  exhibited  stability  during  load 
changes.  Maximum  biomass  used  was  33,000  mg/1. 
Due  to  adhesion  of  a  thin  layer  of  biomass  on  the 
90-micron  membrane,  effluent  suspended  solids 
concentrations  were  consistently  below  50  mg/1. 
The  decrease  in  flux  was  mainly  due  to  the  in- 
crease in  suspended  solids  in  the  reactor,  as  well  as 
to  entrapment  of  biomass  within  the  membrane  in 
the  long  term.  The  use  of  external  crossflow  filtra- 
tion units  may  provide  a  more  positive  control  of 
membrane  fouling.  It  is  concluded  that  the  mem- 
brane-aided reactor  may  solve  the  problems  of 
separating  solids  for  the  production  of  a  clear  final 
discharge  effluent  and  for  solids  recycle  to  main- 
tain a  satisfactory  biomass  concentration  in  the 
reactor.  (Author's  abstract) 
W87-08889 


ANAEROBIC  TREATMENT  OF  DISTILLERY 
SLOPS  USING  AN  UPFLOW  ANAEROBIC 
FILTER  REACTOR, 

NSTA-ASEAN  Biogas  Project,  Manilla  (Philip- 
pines). 

C.  M.  Silverio,  P.  G.  Anglo,  G.  V.  Montero,  M.  V. 
Pacheco,  and  M.  L.  Alamis. 

Process  Biochemistry  PRBCAP,  Vol.  21,  No.  6,  p 
192-195,  December  1986.  6  fig,  1  tab,  8  ref. 

Descriptors:  'Wastewater  treatment,  'Food-proc- 
essing wastes,  'Anaerobic  digestion,  'Upflow  an- 
aerobic filters,  'Filtration,  'Biological  wastewater 
treatment,  'Resource  recovery,  'Methane,  Per- 
formance evaluation,  Filters,  Biodegradation,  Di- 
gestion, Industrial  wastes,  Oxygen  demand,  Chemi- 
cal oxygen  demand,  Retention  time,  Suspended 
solids,  Hydrogen  ion  concentration,  Alkalinity, 
Ammonia. 

A  study  was  conducted  on  the  anaerobic  treatment 
of  molasses  distillery  slops  using  an  upflow  anaero- 
bic filter  packed  with  red  bricks.  At  the  highest 
organic  concentration  tested  (80  g  COD/1),  a  daily 
biogas  yield  of  2  liters  per  liter  of  effective  digester 
volume  was  obtained  at  a  hydraulic  retention  time 
of  9  days.  At  an  initial  organic  concentration  load- 
ing of  40  g  COD/1,  COD  removal  decreased  as 
loading  increased.  Total  solids  reduction  ranged 
from  45%  to  65%.  The  stepwise  increase  in  hy- 
draulic loading  rate  from  0.6  to  1.5  liters  per  day 
markedly  increased  the  daily  gas  production  from 
5.5  to  17  liters  per  liter  of  substrate  per  day,  despite 
a  corresponding  reduction  in  hydraulic  retention 
time  from  9  to  3.6  days.  However,  the  reduction  in 
hydraulic  retention  time  resulted  in  a  decrease  in 
the  organic  removal  efficiency  of  the  wastewater. 
The  pH  of  the  effluent  was  fairly  stable  at  6.7-7.0. 
Fluctuation  in  pH  was  minimized  by  the  buffering 
capacity  provided  by  an  increase  in  alkalinity  ac- 
companying the  increase  in  hydraulic  loading  rate. 
(Author's  abstract) 
W87-08890 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


BIOLOGICAL  DENITRIFICATION  OF  A 
HIGHLY  NITROGENOUS  INDUSTRIAL  EF- 
FLUENT: A  CASE  STUDY  IN  ZIMBABWE, 

Zimbabwe  Univ.,  Mount  Pleasant.  Dept.  of  Land 

Management. 

K.  W.  Nyamapfene,  and  E.  G.  Mtetwa. 

Environmental  Pollution,  Vol.  44,  No.  2,  p  119- 

126,  1987.  2  fig,  1  tab,  8  ref. 

Descriptors:  'Industrial  wastewater,  'Denitrifica- 
tion,  'Biological  wastewater  treatment, 
•Wastewater  treatment,  'Zimbabwe,  *Nitrogen, 
Effluents,  Catchment  areas,  Reservoirs,  Regula- 
tions. 

This  paper  describes  the  establishment  and  design 
of  a  scheme  to  denitrify  industrial  effluent  with 
concentrations  of  N  greater  than  2000  mg/L  to 
levels  within  the  regulatory  limits  of  the  Zim- 
babwe Natural  Resources  Act  which  stipulates  an 
upper  limit  of  10  mg/L  of  nitrate  in  effluent 
dumped  in  important  catchment  areas.  The  scheme 
was  set  up  in  1978  and  the  data  used  in  the  discus- 
sion are  for  the  year  1983,  five  years  after  the 
establishment  of  the  scheme.  The  scheme  consists 
of  three  impounding  reservoirs  in  which  effluent  is 
held  for  at  least  24  h  in  each  case  so  that  it 
undergoes  biological  denitrification  at  each  stage. 
In  some  cases,  the  effluent  is  diverted  after  the 
second  reservoir  and  is  used  to  irrigate  pastures  on 
which  dairy  cattle  are  being  grazed.  In  general, 
under  this  scheme,  the  N  content  of  the  effluent  is 
within  the  regulatory  limit  by  the  time  it  enters  the 
main  river  system,  about  8  km  away.  (Author's 
abstract) 
W87-08964 


HANDBOOK  OF  CHLORINATION, 

G.  C.  White. 

Second  Edition.  Van  Nostrand  Reinhold  Co.,  New 

York,  NY.  1986.  1070  p. 

Descriptors:  *Handbooks,  •Chlorination,  *Water 
treatment,  'Wastewater  treatment,  'Disinfection, 
Potable  water,  Industrial  water,  Chloramines, 
Chlorine  dioxide,  Ozone,  Bromine,  Iodine,  Ultra- 
violet radiation. 

Chlorine  has  ben  the  most  prevalent  means  of 
disinfecting  water  for  over  a  century.  However,  in 
recent  years,  there  has  been  a  growing  concern 
about  adverse  effects  of  compounds  found  in  water 
treated  with  chlorine.  More  than  a  decade  has 
passed  since  this  useful  handbook  was  first  pub- 
lished in  1972.  Since  then,  the  public  has  witnessed 
more  interest,  more  development,  more  controver- 
sy, and  more  published  documents  on  the  subject 
of  chlorine  than  were  seen  during  the  preceding 
fifty  years.  Clearly  explained  is  the  chlorination  of 
potable  water,  wastewater,  and  industrial  water. 
Focus  is  on  the  chlorination/dechlorination  proc- 
ess, presenting  significant  new  material,  and  ex- 
ploring alternative  methods  to  chlorination  for  dis- 
infection. The  alternatives  covered  in  detail  are 
chloramines,  or  chlorine  dioxide,  ozone,  bromine, 
iodine,  and  UV  radiation.  (Lantz-PTT) 
W87-09064 


APPLIED  STREAM  SANITATION, 

For  primary  bibliographic  entry  see  Field  2H. 
W87-09189 


MANAGEMENT  OF  INDUSTRIAL  POLLUT- 
ANTS BY  ANAEROBIC  PROCESSES, 

Illinois  Inst,  of  Tech.,  Chicago.  Pritzker  Dept.  of 
Environmental  Engineering. 
A.  W.  Obayashi,  and  J.  M.  Gorgan. 
Industrial  Waste  Management  Series.  Lewis  Pub- 
lishers,   Inc.,   Chelsea,    MI.    1985.    193   p.    Series 
Edited  by  James  W.  Patterson. 

Descriptors:  'Industrial  wastes,  'Anaerobic  diges- 
tion, 'Waste  management,  'Waste  treatment,  Fer- 
mentation, Toxicity,  Sulfur,  Biodegradation,  Envi- 
ronmental effects. 

This  volume  is  of  particular  interest  to  those  indus- 
trial and  environmental  engineers  who  are  familiar 
with  fermentation  and  similar  anaerobic  process 
technology  and  its  economic  potential,  and  who 


seek  to  identify  opportunities  for  application  of  this 
technology  in  industrial  waste  management.  The 
volume  incorporates  a  diverse  spectrum  of  infor- 
mation, including  an  overview  of  anaerobic  tech- 
nology in  its  various  configurations,  as  well  as  their 
applications  for  industrial  pollutants,  and  associat- 
ed toxicity  effects.  The  volume  also  presents,  by 
way  of  example,  an  innovative  recovery  applica- 
tion to  sulfur  waste  management.  This  comprehen- 
sive volume  brings  together  information  on  current 
and  potential  applications  of  anaerobic  processes  in 
industrial  waste  management.  (Lantz-PTT) 
W87-09190 

ECONOMICS  OF  THE  TREATMENT  OF 
DAIRY  COW  SLURRY  BY  ANAEROBIC  DI- 
GESTION, 

Operational  Research  Group,  Silsoe  (England). 
D.  J.  Parsons. 

Journal  of  Agricultural  Engineering  Research 
JAERA2,  Vol.  35,  No.  4,  p  259-276,  December 
1986.  1  fig,  18  tab,  19  ref,  1  append. 

Descriptors:  'Wastewater  treatment,  'Economic 
aspects,  'Animal  wastes,  'Dairy  industry,  'Cattle, 
•Anaerobic  digestion,  'Cost  analysis,  'Slurries,  Di- 
gestion, Biodegradation,  Biological  treatment, 
Prices,  Retention  time,  Technology,  Separation 
techniques,  Heat  exchangers,  Temperature,  Costs. 

The  cost  of  treating  dairy  cow  slurry  by  anaerobic 
digestion  was  calculated  using  the  value  of  the 
energy  produced  to  offset  the  running  costs.  The 
impact  of  technical  changes  was  evaluated,  includ- 
ing four  retention  times,  pre-treatment  separation, 
reduction  in  water  entering  the  slurry,  use  of  an 
effluent-influent  heat  exchanger,  three  operating 
temperatures,  and  improved  gas  yield.  The  effects 
of  changes  in  energy  prices  and  component  costs 
were  considered.  The  results  are  presented  as  aver- 
age annual  costs  for  operating  the  systems  over  a 
10-year  period  at  given  levels  of  energy  utilization 
and  price.  The  annual  cost  of  anaerobic  digestion 
with  present  technology  ranges  from  9  pounds/ 
cow  to  70  pounds/cow,  making  it  uneconomic 
when  considered  solely  as  a  source  of  energy. 
Lower  costs  may  be  achieved  by  combining  sever- 
al technical  and  operational  improvements.  The 
importance  of  keeping  the  digester  in  operation  for 
the  full  year  is  shown.  The  best  methods  of  im- 
proving the  economics  of  anaerobic  digestion  are 
good  waste  management  to  maintain  a  high  slurry 
dry  matter  and  increasing  the  gas  yield  at  short 
retention  times.  (Author's  abstract) 
W87-09216 


CHEMICAL  CHANGES  OF  ORGANIC  COM- 
POUNDS IN  CHLORINATED  WATER:  XII. 
GAS  CHROMATOGRAPHIC-MASS  SPECTRO- 
METRY STUDIES  OF  THE  REACTIONS  OF 
METHYLNAPHTHALENES  WITH  HYPO- 
CHLORITE IN  DILUTE  AQUEOUS  SOLU- 
TION, 

Tokyo  Univ.  of  Science  (Japan).  Faculty  of  Phar- 
maceutical Sciences. 

For  primary  bibliographic  entry  see  Field  2K. 
W87-09224 


REMOVAL  OF  PHENOLS  BY  ADSORPTION 
ON  FLY  ASH, 

Dept.  of  Chemical  Engineering  and  Technology, 
Inst,  of  Technology,  Banaras  Hindu  Univ.,  Varan- 
asi  -  221005,  India. 

S.  Kumar,  S.  N.  Upadhyay,  and  Y.  D.  Upadhya. 
Journal  of  Chemical  Technology  and  Biotechnol- 
ogy JCTBDC,  Vol.  37,  No.  4,  p  281-290,  April 
1987.  6  fig,  3  tab,  25  ref. 

Descriptors:  'Phenols,  'Wastewater  treatment, 
•Fly  ash,  'Adsorption,  Isotherms,  Acitivated 
carbon. 

Adsorption  of  phenol  and  cresol  and  their  mixtures 
from  aqueous  solutions  on  activated  carbon  and  fly 
ash  has  been  investigated.  The  effects  of  contact 
time  and  initial  solute  concentration  have  been 
studied  and  isotherm  parameters  are  evaluated. 
The  Freundlich  isotherm  has  been  found  to  be 
more  suitable  for  all  the  systems  investigated.  The 
results  of  the  present  batch  studies  show  that  ad- 


sorption of  phenols  on  fly  ash  is  quite  satisfactory; 
however,  the  contact  times  required  to  reach  equi- 
librium are  larger  in  comparivin  with  those  for 
activated  carbon.  The  general  trends  of  the  results 
for  both  adsorbents  are  more  or  less  identical.  The 
fairly  steep  nature  of  the  Freundlich  isotherms  for 
fly  ash  gives  a  positive  indication  regarding  its  use 
in  column  adsorbers.  (Alexander-PTT) 
W87-09250 


STUDY  OF  THE  KINETICS  OF  THE  ADSORP- 
TION BY  ACTIVATED  CARBONS  OF  2,4,5- 
TRICHLOROPHENOXYACETIC  ACID  FROM 
AQUEOUS  SOLUTION, 

Departamento  de  Quimica  Inorganica,  Facultad  de 
Ciencias,  Universidad  de  Granada,  18071 -Granada, 
Spain. 

L.  Gomez-Jimenez,  A.  Garcia-Rodriguez,  J.  de 
Dios  Lopez-Gonzalez,  and  A.  Navarrete-Guijosa. 
Journal  of  Chemical  Technology  and  Biotechnol- 
ogy JCTBDC,  Vol.  37,  No.  4,  p  271-280,  April 
1987.  6  fig,  4  tab,  19  ref. 

Descriptors:  'Wastewater  treatment,  'Adsorption. 
•Activated  carbon,  'Kinetics,  'Phenoxyacetic 
acids,  Herbicides,  Pesticides,  Desorption. 

The  kinetics  of  the  adsorption  of  2,4,5-trichloro- 
phenoxyacetic  acid  by  activated  carbons  from  an 
aqueous  solution  has  been  studied  at  several  tem- 
peratures (10  C  to  50  C).  The  activated  carbons 
used  were  Merck  (No.  2514)  and  one  prepared 
from  almond  shells  (C-A-14).  The  adsorption  proc- 
ess seems  to  be  of  the  order  two  and  the  desorption 
of  the  order  one.  The  thermodynamic  functions  foi 
the  formation  of  the  activated  complex  have  also 
been  calculated.  (See  also  W87-09254)  (Author's 
abstract) 
W87-09251 


ADSORPTION  OF  2,4,5-T  BY  ACTIVE  CAR 
BONS  FROM  AQUEOUS  SOLUTION, 

Departamento  de  Quimica  Inorganica,  Facultad  d< 
Ciencias,  Universidad  de  Granada,  18071 -Granada 
Spain. 

L.  Gomez- Jimenez,  A.  Garcia-Rodriguez,  J.  de 
Dios  Lopez-Gonzalez,  and  A.  Navarrete-Guijosa. 
Journal  of  Chemical  Technology  and  Biotechnol 
ogy  JCTBDC,  Vol.  38,  No.  1,  p  1-13,  May  1987. 
fig,  6  tab,  13  ref. 

Descriptors:  'Wastewater  treatment,  'Adsorptiot 
•Trichlorophenoxyacetic  acid,  'Activated  carbor 
Isotherms,  Herbicides,  Pesticides,  Model  studie 
Surface  area. 

The  adsorption  isotherms  of  2,4,5-trichloropheno) 
yacetic  acid  (2,4,5-T)  on  activated  carbons  froi 
aqueous  solution  have  been  obtained  at  sever: 
temperatures  (10  to  50  C).  The  activated  carbor 
used  were  Merck  (No.  2514)  and  another  or 
prepared  from  almond  shells  (C-A-14).  Monolayf 
capacities,  X  sub  M,  were  obtained  by  applym 
different  theoretical  models,  such  as  BET,  Lanj 
muir  and  Lopez-Gonzalez,  to  data.  The  X  sub  I 
values  were  of  the  order  of  .001  mol/g,  being  tl 
lowest  corresponding  to  the  Merck  sample.  Su 
face  areas  of  the  two  carbon  samples,  accessible  I 
the  molecules  of  2,4,5-T,  have  also  been  dete 
mined  as  well  as  some  thermodynamic  data  corr 
sponding  to  the  adsorption  process.  (See  also  W8 
09251)  (Author's  abstract) 
W87-09254 

STROBOSCOPIC  DETERMINATION  OF  SE 
TLING  VELOCITY,  SIZE  AND  POROSITY  C 
ACTIVATED  SLUDGE  FLOCS, 

Toronto  Univ.  (Ontario).  Dept.  of  Civil  Engine* 

ing. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-09263 

BIODEGRADABILITY  OF  PARA-DICHLOR 
BENZENE  AND  ITS  BEHAVIOUR  IN  MODI 
ACTIVATED  SLUDGE  PLANTS, 

Unilever   Research,    Port   Sunlight   Lab.,  Quai 
Road   East,   Bebington,   Wirral,   Merseyside  L 
3JW,  U.K. 
B.  Topping. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Waste  Treatment  Processes — Group  5D 


■s  Research  WATRAG,  Vol.  21,  No.  3,  p  295- 
March  1987.  7  fig,  5  tab,  16  ref. 

riptors:  'Fate  of  pollutants,  'Biodegradation, 
hlorobenzene,  'Wastewater  treatment,  'Acti- 

1  sludge,  'Bacteria,  Volatilization,  Acclimati- 
11,  Organic  compounds. 

irmalion  of  the  ready  and  ultimate  biodegra- 
n  of  para-dichlorobenzene  (pDCB)  was  ob- 
i  from  the  Organisation  for  Economic  Coop- 
>n  and  Development  (OECD)  closed  bottle 
Trie  fate  of  pDCB  during  primary  sedimenta- 
of  raw  sewage  was  investigated  in  a  simple 
Mory  study,  and  the  results  indicated  that  the 
r  proportion  of  the  material  (>67%)  re- 
:d  in  the  supernant  liquor,  and  would  there- 
indergo  biological  treatment.  The  removal  of 
B  in  the  OECD  confirmatory  test  was  found 
consistently  high  (97.1  +  or  -  2.3%).  Mass 
ce  results  indicated  that,  at  a  high  aeration 

2  L/min),  the  major  mechanism  for  removal 
)CB  was  volatilization  (66.6  +  or  -  19.3%). 
ate  of  pDCB  in  a  modified  porous  pot  test, 
ted  at  a  lower  aeration  rate,  and  at  tempera- 
of  8,  1 5,  and  20  C  and  sludge  retention  times 
)  of  3  and  6  days,  was  also  investigated.  Once 
the  overall  removal  was  found  to  be  consist- 
>  95%.  Mass  balance  results  suggested  that, 
normal  operating  conditions,  the  major  pro- 
Hi  of  pDCB  (>  76%)  had  been  removed  by 
gradation.  The  amount  of  pDCB  removed  by 
lization  showed  a  slight  dependence  on  aer- 
rae.  but  only  became  significant  (63  +  or  - 
tfhen  adverse  operating  conditions  prevailed 
i  C.  at  a  3  day  SRT).  Radioisotopic  studies 
med  the  presence  of  pDCB  degrading  bacte- 

activated  sludge  taken  from  a  porous  pot 
luously  dosed  with  pDCB.  The  results  of  a 
r  test  using  sludge  from  an  undosed  porous 
•ggested  that  acclimatization  to  pDCB  was 

occurring  within  2  days.  No  adverse  effects 
vage  treatment  processes,  due  to  the  presence 
CB,  were  observed.  (Author's  abstract) 
J9269 


LNCED  UPTAKE  OF  PHOSPHORUS  BY 
VATED  SLUDGE  -  EFFECT  OF  SUB- 
TE  ADDITION, 

ito  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
Jones,  A.  D.  Tadwalkar,  and  C.  L.  Hsu. 
Research  WATRAG,  Vol.  21,  No.  3,  p  301- 
larch  1987.  10  fig,  4  tab,  19  ref. 

iptors:  'Phosphorus  removal,  'Wastewater 
«nt,  'Biological  wastewater  treatment, 
xumulation,    'Substrates,    Nutrients,    Aer- 


s  were  undertaken  to  examine  the  effect  of 
ite  addition  upon  the  release  and  subsequent 
I  of  phosphorous  by  a  biological  wastewater 
ent  laboratory  scale  system.  A  train  of  six 
rs  were  fed  at  a  rate  of  16  ml/min  raw 
vater  using  a  sludge  recycle  ratio  of  0.75  (12 
n).  The  first  two  reactors  were  simply  stirred 
c)  without  the  addition  of  air  and  the  remain- 
>ur  were  aerated  with  excess  air.  Various 
ites  were  added  to  the  first  reactor  (anoxic) 
:rent  concentrations.  It  was  determined  that 
short  chain  substrates  tested  enhanced  the 
af  phosphorus  in  the  anoxic  stages  and 
uently  led  to  increased  biological  uptake 
'al)  of  phosphorus.  The  substrates  tested  in- 
sodium  acetate,  acetic  acid,  butyric  acid, 
1  and  methanol.  It  was  determined  that  30 
sodium  acetate  was  the  optimum  dose  for 
ical  release  and  uptake  of  phosphorus  and 
anion  of  any  greater  concentration  had  mar- 
led on  the  ultimate  removal  of  phosphorus, 
feet  of  these  substrates  showed  some  speci- 
regarding  phosphorus  release,  with  butyric 
fusing  the  greatest  release  and  sodium  ace- 
:  least.  However  as  far  as  phosphorus  uptake 
'al)  was  concerned,  this  phenomenon  of  sub- 

iPeCm  C,,y  Was  less  s'gnificant-  For  all  sub- 
.  effluent  phosphorus  concentration  was 
I-  or  -  1  mg/1  with  an  approximate  mean 
"ration  of  1  mg/1  residual.  Phosphorus  re- 
(aPPro*-  14  mg/1)  at  higher  temperature  (29 
i  75%  greater  than  at  the  lower  temperature 


(24  C).  Similarly  the  final  residual  phosphorus  at 
29  C   was  33%   lower  than  at   24  C.   (Author's 
abstract) 
W87-09270 


METHANOGENIC  TOXICITY  AND  ANAERO- 
BIC DEGRADABILITY  OF  A  HYDROLYZA- 
BLE  TANNIN, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Water  Pollution  Control. 

J.  A.  Field,  and  G.  Lettinga. 

Water  Research  WATRAG,  Vol.  21,  No.  3,  p  367- 

374,  March  1987.  5  fig,  5  tab,  40  ref. 

Descriptors:  'Wastewater  treatment,  'Methane 
bacteria,  'Toxicity,  'Activated  sludge,  'Gallotan- 
nic  acid,  'Tannins,  'Anaerobic  digestion,  Bacteria, 
Monomers,  Polymers,  Adsorption. 

Gallotannic  acid  was  found  to  be  highly  toxic  to 
methanogenic  activity.  Concentrations,  represent- 
ing 50%  inhibition,  approximated  700  mg/1.  The 
toxicity  was  persistent  despite  the  rapid  degrada- 
tion of  gallotannic  acid  to  volatile  fatty  acids  and 
methane.  A  72.5%  loss  of  sludge  activity  was 
associated  with  a  1  day  exposure  of  methanogenic 
granular  sludge  to  1000  mg/1  gallotannic  acid.  The 
toxicity  of  gallotannic  acid  was  persistent  over  2 
month  assay  periods.  The  monomelic  derivatives 
of  gallotannic  acid,  gallic  acid  and  pyrogallol  were 
much  less  toxic.  The  50%  inhibition  concentration 
of  the  monomers  approximated  3000  mg/1  and 
their  toxicities  were  not  persistent.  No  activity 
losses  were  evident  after  sludge  was  exposed  to 
3000  mg/1  gallic  acid  for  19  days.  The  lower 
toxicities  of  the  monomers  compared  to  the  gallo- 
tannic acid  polymer  suggests  that  the  mechanism 
of  toxicity  was  'tanning',  since  data  in  the  literature 
indicate  that  tannin  polymers  are  more  effectively 
adsorbed  and  precipitated  with  proteins  compared 
to  their  monomelic  counterparts.  Functional  pro- 
teins (enzymes)  located  at  accessible  sites  in  or  on 
the  methane  bacteria  are  most  likely  disturbed  by 
the  tanning  action.  (Author's  abstract) 
W87-09278 


DESORPTION  AND  REGENERATION  OF  DYE 
COLOURS  FROM  LOW-COST  MATERIALS, 

Dept.  of  Chemical  Engineering,  The  Queen's 
Univ.  of  Belfast,  Belfast  BT9  5DL,  Northern  Ire- 
land. 

G.  McKay,  G.  Ramprasad,  and  P.  Mowli. 
Water  Research  WATRAG,  Vol.  21,  No.  3,  p  375- 
377,  March  1987.  1  tab,  7  ref. 

Descriptors:  'Wastewater  treatment,  'Adsorption, 
'Clay,  'Dyes,  'Desorption,  Regeneration,  Costs, 
Sorption,  Ion  exchange. 

Experimental  methods  and  results  are  reported  on 
the  desorption  and  regeneration  of  eight  dye  colors 
individually  from  six  low-cost  sorbent  materials. 
Desorption  and  regeneration  values  give  an  idea 
about  the  type  of  interaction  between  the  sorbate 
and  the  sorbent,  and  the  possibility  of  regeneration 
of  the  sorbent.  Bentonite  clay,  amongst  the  six 
low-cost  materials  studied  in  the  present  investiga- 
tion, could  sorb  all  the  dyes  used  in  investigation 
with  the  exception  of  the  acid  dyes.  No  regenera- 
tion of  clay  is  possible  in  the  sorption  of  dyes,  since 
strong  chemical  bonding  occurs  between  it  and  the 
sorbed  dyes.  Rice  husk,  bark,  cotton  waste  and 
hair  could  sorb  only  the  red  and  blue  basic  dyes 
and  a  combination  of  ion-exchange  and  chemical 
bonding  occurs  in  the  sorption  process.  (Author's 
abstract) 
W87-09279 


DESIGN  AND  USE  OF  PRESSURE  SEWER 
SYSTEMS, 

Thrasher  Engineering,  Rogers,  AR. 

D.  Thrasher. 

Lewis  Publishers,  Inc.,  Chelsea,  MI.  1987.  124  p. 

Descriptors:  'Hydraulic  engineering,  'Sewers, 
'Structures,  'Pressure  sewers,  'Wastewater  dis- 
posal, 'Wastewater  transport,  Cost  analysis,  Eco- 
nomic aspects,  Design  standards,  Maintenance, 
Structural  engineering. 


Currently,  the  field  of  wastewater  engineering  is  in 
an  extremely  dynamic  period  of  development.  Due 
to  the  high  cost  of  wastewater  collection  systems, 
engineers  are  reevaluating  old  ideas  concerning 
wastewater  collection  and  new  concepts  are  being 
formulated.  The  traditional  model  of  collection  for 
wastewater  has  been  gravity  sewers.  One  problem 
with  this  traditional  solution  has  been  the  obvious 
fact  that  gravity  sewers  must  slope  downhill.  This 
creates  a  situation  where  deep  cuts  are  often  re- 
quired and  large,  expensive  pump  stations  are  often 
necessary.  For  most  wastewater  disposal  projects, 
the  collection  system  is  usually  by  far  the  most 
expensive  portion  of  the  project,  while  the  treat- 
ment plant  is  usually  a  comparatively  small  ex- 
pense. Since  most  on-site  wastewaater  disposal  sys- 
tems cost  significantly  less  than  centralized  sewer, 
the  on-site  approach  has  been  generally  employed 
in  areas  where  on-site  disposal  is  applicable.  Diffi- 
culties have  arisen  in  areas  where  conventional  on- 
site  systems  have  failed  due  to  unfavorable  soil 
conditions.  For  an  area  that  is  not  conducive  to  the 
on-site  disposal  of  human  waste  and  cannot  afford 
the  high  cost  of  conventional  wastewater  collec- 
tion systems,  innovative  collection  alternatives 
should  be  considered.  One  such  alternative  to  con- 
sider should  be  a  pressurized  sewer  system.  The 
purpose  of  this  book  is  to  provide  the  reader  with 
an  overview  of  the  design  and  use  of  pressure 
sewer  systems,  by  consolidating  the  existing  litera- 
ture, along  with  the  author's  experience,  into  a 
single  reference.  (Lantz-PTT) 
W87-09309 


BIOFILM  SHEARING  UNDER  DYNAMIC 
CONDITIONS, 

Univ.    of   Houston,    Environmental    Engineering 

Program,  Houston,  TX  77004. 

G.  E.  Speitel,  and  F.  A.  DiGiano. 

Journal   of  Environmental    Engineering   (ASCE) 

JOEDDU,  Vol.  113,  No.  3,  p  464-475,  June  1987.  7 

fig,  3  tab,  9  ref.  NSF  Grant  CEE-8213418. 

Descriptors:  'Model  studies,  'Biofilm,  'Shearing, 
'Packed         columns,  'Activated         carbon, 

'Wastewater  treatment,  'Biodegradation,  Growth, 
Microbiological  studies,  Regression  analysis,  Sub- 
strates. 

Experimental  data  on  biofilm  shearing  were  col- 
lected for  columns  packed  with  granular  activated 
carbon.  The  columns  were  operated  under  dynam- 
ic conditions,  experiencing  a  wide  range  of  biode- 
gradation rates.  Under  conditions  of  rapidly  chang- 
ing biodegradation  rate,  biofilm  shearing  was  much 
more  closely  related  to  the  microbial  growth  rate 
than  to  the  amount  of  attached  biomass,  as  had 
been  previously  proposed.  A  two-term  model  of 
biofilm  shearing  was  proposed  and  described  the 
data  well.  The  first  term  is  a  proportionality  be- 
tween shearing  and  microbial  growth  rate,  exclu- 
sive of  loss  mechanisms.  The  two  parameters  in  the 
model  were  evaluated  by  linear  regression  analysis 
of  specific  shearing  rate  versus  specific  growth 
rate.  Parameter  values  were  determined  for  the 
substrates,  phenol  and  paranitrophenol.  The  value 
of  the  growth-related  shearing  parameter  appeared 
to  have  a  significant  substrate  dependence.  Sub- 
stantial biofilm  shearing  occurred  during  periods  of 
rapid  biodegradation,  demonstrating  the  impor- 
tance of  this  process  in  attached  growth  reactors. 
(Author's  abstract) 
W87-09367 


METAL  PRECIPITATION  IN  TWO  LANDFILL 
LEACHATES, 

Michigan  Univ.,  Ann  Arbor. 

For   primary   bibliographic   entry   see   Field   5G. 

W87-09368 


PREDICTION  OF  FIXED-BED  ADSORBER  RE- 
MOVAL OF  ORGANICS  IN  UNKNOWN  MIX- 
TURES, 

Michigan  Technological  Univ.,  Houghton.  Dept. 
of  Civil  Engineering. 

J.  C.  Crittenden,  P.  Luft,  and  D.  W.  Hand. 
Journal    of  Environmental    Engineering   (ASCE) 
JOEDDU,  Vol.  113,  No.  3,  p  486-498,  June  1987.  5 
fig,  2  tab,  20  ref.  NSF  Grant  CEE-8300213. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


Descriptors:  'Wastewater  treatment,  'Adsorption, 
•Model  studies,  *Organic  compounds,  Prediction, 
Mixtures,  Solutes,  Breakthrough,  Equilibrium. 

A  method  is  proposed  to  predict  fixed-bed  ad- 
sorber removal  of  individual  organic  compounds 
and  surrogate  parameters  such  as  total  organic 
halogen  (TOX  or  TOC)  in  the  presence  of  an 
unknown  adsorbing  mixture  by  representing  the 
adsorption  behavior  of  the  unknown  mixture  as 
one  or  two  hypothetical  components  (HCs).  The 
equilibrium  parameters,  concentrations  and  mass 
transfer  parameters  of  the  HCs  are  determined  by 
comparing  the  behavior  of  a  known  compound  in 
experiments  with  the  unknown  mixture  to  single 
solute  experiments.  The  HC  properties  that  are 
determined  in  this  manner  are  then  used  in  a  math- 
ematical model  of  fixed-bed  adsorption  to  predict 
the  breakthrough  of  TOX  and  individual  com- 
pounds in  the  unknown  mixture.  This  HC  proce- 
dure is  verified  by  the  satisfactory  agreement  of 
fixed-bed  predictions  with  fixed-bed  data  for  six 
synthetic  organic  compounds  and  TOX  in  an  un- 
known mixture.  (Author's  abstract) 
W87-09369 


RATIONAL  DESIGN  OF  AEROBIC  DIGES- 
TION SYSTEM, 

Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering. 
L.  G.  Rich. 

Journal  of  Environmental  Engineering  (ASCfc) 
JOEDDU,  Vol.  113,  No.  3,  p  499-515,  June  1987.  4 
fig,  23  ref. 

Descriptors:  'Design  criteria,  'Wastewater  treat- 
ment, 'Aerobic  digestion,  Stabilization,  Activated 
sludge,  Performance  evaluation. 

Deficiencies  are  identified  in  state-of-the-art  proce- 
dures used  in  the  design  of  systems  for  the  aerobic 
digestion  of  waste-activated  sludge  solids.  A  pro- 
cedure not  only  includes  a  well-defined  stabiliza- 
tion objective,  but  takes  into  account  the  stabiliza- 
tion that  occurs  in  the  activated  sludge  process. 
Related  methods  are  discussed  by  which  coeffi- 
cients used  in  the  design  procedure  can  be  evaluat- 
ed. A  design  example  is  given.  Further  research 
and  performance  data  derived  from  systems  de- 
signed by  the  procedure  are  needed  to  better 
evaluate  the  parameters  used  and  to  test  the  as- 
sumptions made  in  applying  the  procedure.  (Au- 
thor's abstract) 
W87-09370 


EXPANSION  OF  GRANULAR  FILTERS 
DURING  BACKW ASHING, 

Dept.  of  Civil  Engineering,  Fac.  of  Engineering 
and  Technology,  Univ.  of  Jordan,  Amman,  Jordan. 
I.  Sholji.  ^^ 

Journal  of  Environmental  Engineering  (ASCE) 
JOEDDU,  Vol.  113,  No.  3,  p  516-531,  June  1987.  4 
fig,  6  tab,  17  ref. 

Descriptors:  'Fluidization,  'Water  treatment,  'Fil- 
ters, 'Wastewater  treatment,  'Backwashing, 
'Granular  filters,  'Model  studies,  Settling  velocity, 
Flow,  Prediction,  Porosity,  Fixed  beds. 

In  practice,  the  analysis  of  fluidization  problems, 
particularly  in  the  backwashing  of  water  filters,  is 
generally  carried  out  on  the  basis  of  empirical  and 
semi  empirical  criteria.  In  this  paper,  Bond's  hin- 
dered settling  velocity  is  adapted  since  it  is  based 
on  the  continuity  equation  and  applied  to  any 
hydraulic  flow  regime.  The  modification  is  based 
on  simple  physical  conditions  and  accounts  for  the 
initial  fixed  bed,  as  well  as  the  instantaneous  back- 
washing  conditions,  e.g.,  porosity,  physical  condi- 
tions of  backwashing  fluid  and  grains,  and  the 
depth  of  bed.  The  present  study  describes  the 
development  of  a  new  backwashing  model  applied 
to  unisize  granular  media,  particularly  sand,  and 
anthracite,  and  directly  or  indirectly  incorporates 
variables  such  as  flow  conditions  and  physical 
properties  (length,  porosity,  etc.)  of  the  bed,  which 
affect  the  backwashing  process.  In  addition,  the 
model  predicts  the  value  of  the  expanded  length  at 
any  predetermined  conditions.  (See  also  W87- 
09372)  (Author's  abstract) 
W87-0937I 


COMPARISON  OF  BACKWASH  MODELS  FOR 
GRANULAR  MEDIA, 

Dept.  of  Civil  Engineering,  Fac.  of  Engineering 
and  Technology,  Univ.  of  Jordan,  Amman,  Jordan. 
I.  Sholji,  and  F.  A.  Johnson. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEDDU,  Vol.  113,  No.  3,  p  532-549,  June  1987.  8 
fig,  6  tab,  1 1  ref. 

Descriptors:  'Fluidization,  'Water  treatment,  'Fil- 
ters, 'Wastewater  treatment,  'Backwashing, 
•Granular  filters,  'Model  studies,  Settling  velocity, 
Flow,  Prediction,  Porosity,  Fixed  beds. 

This  work  composes  a  general  semiempirical  for- 
mula of  fluidization  and  theoretical  and  experimen- 
tal models  developed  by  the  writers.  Both  mathe- 
matical approaches  adopt  unisize  granular  grains, 
but  of  different  origins.  The  former  relies  on  the 
assessment  of  the  hydraulic  flow  conditions  pre- 
vailing at  the  time  of  the  tests,  which  incorporate 
values  of  both  Reynolds  number  and  n  and  lead  to 
a  value  of  n  sub  1.  The  last  three  values  are 
dependent  on  the  defined  mean  value  of  the  desig- 
nated diameter.  The  later  mathematical  and  experi- 
mental models  account  for  all  kinds  and  types  of 
flow  conditions,  independent  of  any  other  mathe- 
matical relationships,  and  only  consider  the  mean 
hydraulic  diameter  of  the  unisized  grains.  The 
other  main  section  deals  with  the  effect  of  the 
initial  volumetric  concentration  of  fluidized  uni- 
form particles  or  initial  fixed  bed  porosities  under 
the  state  of  expansion  or  contraction  of  the  fluidi- 
zation determined  by  experiment.  (See  also  W87- 
09371)  (Author's  abstract) 
W87-09372 

MODELING  COLIFORM  BACTERIA  SUBJECT 
TO  CHLORINATION, 

Dept.  of  Civil  Engineering,  Univ.  of  Manitoba, 

Winnipeg,  Manitoba,  Canada,  R3T  2N2. 

D.  H.  Burn. 

Journal   of  Environmental   Engineering   (ASCE) 

JOEDDU,  Vol.  113,  No.  3,  p  585-594,  June  1987.  2 

tab,  1 1  ref. 

Descriptors:  'Wastewater  treatment,  •Chlorina- 
tion,  'Coliforms,  'Model  studies,  Disinfection, 
Bacteria,  Comparison  studies. 

The  effects  of  chlorination  on  the  decay  character- 
istics of  coliform  bacteria  were  examined  through 
the  use  of  mathematical  models.  Four  models  were 
fit  to  data  collected  during  periods  for  which  the 
waste  source  was  chlorinated  and  periods  without 
chlorination.  The  optimal  values  of  the  model  pa- 
rameters, identified  by  the  least  squares  technique, 
were  compared  for  the  two  data  sets  to  determine 
if  a  significant  difference  in  behavior  exists.  It  was 
concluded  that  the  models  that  were  fit  to  data 
corresponding  to  chlorinated  wastes  were  different 
from  the  models  that  were  fit  to  the  data  collected 
during  non-chlorination  events.  (Author's  abstract) 
W87-09375 


fig,  5  tab,  21  ref.  EPA  Interagency  agreement  FY 
8952-85-1008  and  Contract  68-03-6265. 

Descriptors:  'Wastewater  treatment,  'Fate  of  pol- 
lutants, 'Biodegradation,  'Trichloroethylene, 
•Phenols,  'Aromatic  compounds,  Metabolism, 
Bacteria,  Oxidation,  Enzymes. 

Biodegradation  of  trichloroethylene  (TCE)  by  bac- 
terial strain  G4  resulted  incomplete  dechlorination 
of  the  compound,  as  indicated  by  the  production  of 
inorganic  chloride.  A  component  of  the  water 
from  which  strain  G4  was  isolated  that  was  re- 
quired for  TCE  degradation  was  identified  as 
phenol.  Strain  G4  degraded  TCE  in  the  presence 
of  chloramphenicol  only  when  preinduced  with 
phenol.  Toluene,  o-cresol,  and  m-cresol  could  re- 
place the  phenol  requirement.  Two  of  the  inducers 
of  TCE  metabolism,  phenol  and  toluene,  apparent- 
ly induced  the  same  aromatic  degradative  pathway 
that  cleaved  the  aromatic  ring  by  meta  fission. 
Cells  induced  with  either  phenol  or  toluene  had 
similar  oxidation  rates  for  several  aromatic  com- 
pounds and  had  similar  levels  of  catechol-2,3-diox- 
ygenase.  The  results  indicate  that  one  or  more 
enzymes  of  an  inducible  pathway  for  aromatic 
degradation  in  strain  G4  are  responsible  for  the 
degradation  of  TCE.  (Author's  abstract) 
W87-09387 


SEDIMENT  DIFFUSION  IN  PRIMARY  SHAL- 
LOW RECTANGULAR  CLARIFIERS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5h. 
W87-09376 


POTASSIUM  FERRIOXALATE  AS  CHEMICAL 
ACTINOMETER    IN    ULTRAVIOLET    REAC- 
TORS, ,,    .     , 
HYA  Consulting  Engineers,  1010  S.  Baldwin  Ave., 
Arcadia,  CA  91006. 

For  primary  bibliographic  entry  see  Field  5F. 
W87-09377 

BIODEGRADATION  OF  TRICHLOROETHY- 
LENE AND  INVOLVEMENT  OF  AN  AROMAT- 
IC BIODEGRADATIVE  PATHWAY, 

Technology  Applications,  Inc.,  Gulf  Breeze,  FL 

32561. 

M.  J.  K.  Nelson,  S.  O.  Montgomery,  W.  R. 

Mahaffey,  and  P.  H.  Pritchard. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  53,  No.  5,  p  949-954.  May  1987.  3 


METHANE  RECOVERY  FROM  WATER  HYA 
CINTH  THROUGH  WHOLE-CELL  IMMOBILI 
ZATION  TECHNOLOGY, 

Centre  for  Environmental  Science  and  Engineer 
ing,  Indian  Inst,  of  Technology,  Powai,  Bombay 
400  076,  India. 

A.  P.  Annachhatre,  and  P.  Khanna. 
Biotechnology  and  Bioengineering  BIBIAU,  Vol 
29,  No.  7,  p  805-818,  May  1987.  11  fig,  7  tab,  lOrel 

Descriptors:  'Waste  treatment,  'Water  hyacinth 
•Methane,  *Immobilization  technology,  Biogas 
Alkali,  Substrates. 

The  concepts  of  feed  pretreatment,  phase  separa 

tion,   and   whole-cell   immobilization   technolog 

have  been  incorporated  in  this  investigation  for  th 

development  of  rational   and  cost-effective  twc 

and  three-stage  methane  recovery  systems  froi 

water  hyacinth  (WH).  Analyses  of  laboratory  dat 

reveal  that  a  three-stage  system  could  be  designe 

with  an  alkali  pretreatment  stage  (3.6%  Na2C0 

+  2.5%  Ca(OH)2  W/W,  24  h  HRT)  followed  b 

an  open  acid  reactor  (2.1  days  HRT)  and  close 

immobilized  methane  reactor  (12  h  HRT),  provw 

ing  steady-state  COD  conversion  of  62-65%,  TV, 

conversion  of  91-95%,   and  gas  productivity  i 

4  08-5.36    L/L    reactor    volume/day    with    82 

methane.  A  gas  yield  of  50  LAg  WH/day  (dry  v 

basis)  at   35-37   C  is  possible   with   this  systei 

Insulation  bricks,  with  particle  size  distribution 

500-3000  micron,  were  used  as  support  material 

the  reactors  at  organic  loading  rate  of  20  kg  COL 

cu  m  day.  The  reactors  matured  in  15-18  weel 

Substantial  reduction  in  retention  time  for  the  co 

version  of  volatile  acids  in  immobilized  metha 

reactors  prompted  further  research  on  the  coi 

bined   immobilized   reactor  to  make  possible 

additional  reduction  in  the  cost  of  a  WH-bas 

biogas  system.  Evaluation  of  laboratory  data  i 

veals  that  a  two-stage  system  could  be  design 

with  an  open  alkali  pretreatment  stage  and  a  co 

bined  immobilized  reactor  (12  h  HRT),  providi 

steady-state  COD  conversion  of  53%  and  gas  pi 

ductivity   of  3.1    L/L   reactor   volume/day  wi 

86%  methane.  A  gas  yield  of  44  L/kg  WH/d 

(dry  wt  basis)  at  35-37  C  could  be  obtained  frt 

this    system.    Insulation    bricks,    with    500-1C 

micron  particle  size  distribution,  was  used  as  si 

port  material  at  an  organic  loading  rate  of  15 

COD/cu  m  day.  Notwithstanding  the  fact  that  I 

technology  in  this  study  has  been  developed  w 

water  hyacinth  as  substrate,  the  implicit  pnncip 

could  be  extended  to  any  other  organic  substrs 

(Author's  abstract) 

W87-09420 

SCALE-UP  OF  WATER   AND  WASTEWAT 
TREATMENT  PROCESSES. 

Schmidtke    (Norbert    W.)    and    Associates   L 
Kitchener  (Ontario). 


128 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Waste  Treatment  Processes — Group  5D 


rs  presented  at  the  First  International  Work- 
on  Scale-Up  of  Water  and  Wastewater  Treat- 
Processes,  March  1983,  Edmonton,  Alberta. 

trworth,  Boston,  1983.  Edited  by  Norbert  W. 

lidtke  and  Daniel  W.  Smith.  447  p. 

riptors:  'Wastewater  treatment,  'Water  treat- 
,  'Scale  effect,  'Design  criteria,  Mixing,  Aer- 
,  Filtration,  Oxygen  transfer,  Adsorption,  Ion 
mge.  Kinetics,  Activated  sludge  process,  Bio- 
al  wastewater  treatment. 

book  gathers  the  work  of  40  authors  and 
[hors  on  the  subject  of  scale-up  and  scale- 
i  of  water  and  wastewater  treatment  process- 
lithough  the  principles  of  scale  adjustment 
been  used  with  varying  degrees  of  success, 
times  distortion  occurs.  Theoretical  studies 
ase  histories  point  out  the  factors  to  consider 
ile-up  in  many  categories.  The  introductory 
>n  is  concerned  with  basic  principles.  Among 
>pics  covered  under  the  main  headings  of  gas 
fer,  liquid/solid  separation,  adsorption/ion  ex- 
;e,  chemical  processes,  and  biological  proc- 
are  aeration,  filtration,  sedimentation,  fluid- 
beds,  dewatering  centrifuges,  adsorption,  ion 
inge.  radium  removal  from  uranium  mine 
water,  activated  sludge  systems  (kinetics, 
sstage  systems,  multi-stage  systems,  and  treat- 
of  cellulosic  materials).  Scale-up  is  important 
iigning  full-scale  plants  from  bench-  and  pilot- 
studies;  scale-down  is  important  in  taking 
ems  in  full-scale  plants  to  the  laboratory-scale 
ad/.  (See  W87-09432  thru  W87-09455) 
09431 


.E-UP  AND  SCALE-DOWN  CONCEPTS 
PROBLEMS, 

rvath,  and  N.  W.  Schmidtke. 

cale-Up  of  Water  and  Wastewater  Treatment 

sses,  Butterworth,  Boston,  1983.  p  3-10,  1  fig, 

iptors:  'Wastewater  treatment,  'Water  treat- 
•Scale  effect,   'Design  criteria,  'Industrial 
water,    Engineering,    Boundary    conditions, 
1  studies. 

data  has  been  generated  on  treatment  proc- 
for  industrial  wastewaters.  However,  its  use 
iign  is  limited  because  the  study  conditions 
vergent.  Bench-,  pilot-,  and  full-scale  results 
I  be  compared  without  considering  the  ef- 
of  scale  differences.  Relationships  between 
us  of  differing  scale  can  be  established  by 
ing  the  theory  of  similarity.  The  types  of 
rity  especially  pertinent  to  water  and 
water  processes  are  geometric,  kinematic,  dy- 
,  chemical,  biological,  and  thermal.  Dimen- 

analysis  can  be  used  to  define  relevant  simi- 
criteria  with  dimensionless  numbers.  Scale- 
i  scale-down  may  be  associated  with  a  varie- 

problems  and  objectives:  investigations  in- 
ig  process  feasibility  and  generation  of  design 
a,  process  response  at  different  scales,  and 
ilization  of  relationships  which  describe  unit 
lions  occurring  in  different  reactors.  Corn- 
similarity  between  systems  is  not  possible; 
ore,  the  method  of  trivial  modelling  or  par- 
nilarity  is  used.  This  includes  considering  the 
5  effects,  breaking  up  a  large  problem  into 
Tsions,  defining  initial  and  boundary  condi- 

and    recognizing    interdependence    among 
ises.  (See  also  W87-09431)  (Cassar-PTT) 
(9432 


ODUCTION  TO  SCALE-UP  OF  WATER 
WASTEWATER  TREATMENT  PROCESS- 

dtke   (Norbert   W.)   and    Associates    Ltd., 

sner  (Ontario). 

Schmidtke,  and  D.  W.  Smith. 

ale-Up  of  Water  and  Wastewater  Treatment 

tses,  Butterworth,  Boston,  1983.  p  11-30,  8 

ab,  19  ref. 

iptors:  'Wastewater  treatment,  'Water  treat- 
'Scale  effect,  'Design  criteria,  'Dimensional 
b.  Engineering,  Mathematical  models, 
I  studies,  Pilot  plants,  Stochastic  process, 
on.  Oxygen  transfer,  Rotating  biological 
:tor,  Filtration,  Vacuum  filtration. 


Some  popular  approaches  to  modelling  unit  oper- 
ations and  processes  in  the  water  and  wastewater 
treatment  field  are  highlighted.  The  focus  is  on  the 
use  of  dimensional  analysis  (still  in  its  infancy)  as  a 
tool  to  define  scale-up  relationships.  The  scale-up 
functions  may  also  be  used  in  scale-down  mode  to 
bring  a  full-scale  plant  problem  into  the  laboratory 
for  study.  Four  basic  approaches  to  process  design 
have  evolved:  empirical  design,  semi-empirical 
design,  mathematical  modelling,  and  experimental- 
ly developed  design  criteria.  Physical  models  in- 
clude bench-  and  pilot-scale  models;  the  applica- 
tions and  advantages  of  each  are  listed.  Techniques 
used  for  development  of  scale-up  models  and  proc- 
ess design  information  are  divided  into  three  cate- 
gories: test  extrapolation,  deterministic  modelling, 
and  stochastic  modelling.  The  concept  of  simili- 
tude and  dimensional  analysis  revolve  around  di- 
mensions, either  explicit  or  law-derived.  The  de- 
velopment of  a  dimensionless  group  (dependent 
variable)  which  is  related  by  a  scale  ratio  to  full 
size  parameter  (independent  variable)  assumes  that 
the  values  measured  on  the  model  will  be  the  same 
as  the  values  measured  on  the  prototype.  The 
objective  is  to  establish  the  dimensional  consider- 
ations so  that  results  from  one  physical  system  can 
be  applied  to  a  physically  similar  system  at  a 
different  scale.  Examples  of  scale-up  are  given: 
surface  and  diffused  aeration,  rotating  biological 
contactor,  and  vacuum  filtration.  (See  also  W87- 
09431)  (Cassar-PTT) 
W87-09433 


PERSPECTIVES  ON  THE  SCALE-UP  OF  IM- 
PELLER MIXERS, 

Mixing  Equipment  Co.,  Rochester,  NY. 

J.  Y.  Oldshue. 

IN:  Scale-Up  of  Water  and  Wastewater  Treatment 

Processes,  Butterworth,  Boston,  1983.  p  31-54,  18 

fig,  9  tab,  10  ref. 

Descriptors:  'Wastewater  treatment,  'Fluid  me- 
chanics, 'Water  treatment,  'Scale  effect,  'Design 
criteria,  'Mixing,  'Impellers,  'Pilot  plants,  Engi- 
neering, Mathematical  models,  Model  studies, 
Shear,  Inertia,  Viscosity,  Gravity,  Surface  tension, 
Reynolds  number,  Froude  number,  Weber  number, 
Heat  transfer,  Mass  transfer,  Fermentation,  Floc- 
culation,  Tanks. 

Since  large  mixing  vessels  differ  in  several  impor- 
tant parameters  from  small  vessels,  process  design 
must  understand  and  account  for  the  differences. 
The  basics  of  fluid  mixing,  fluid  shear  rates,  and 
fluid  forces  (inertia  force  applied  by  the  mixer, 
opposed  by  viscous  force,  gravitational  force,  and 
surface  tension  force)  are  described.  There  is  a 
greater  variety  of  shear  rates  in  large  tanks  than  in 
small  tanks.  In  general,  the  ratios  of  different  pa- 
rameters change  during  scale-up;  there  is  no  way 
to  keep  all  the  factors  constant  when  any  given 
scale-up  parameter  is  held  constant.  Geometric 
similarity,  dynamic  similarity,  and  dimensionless 
groups  are  examined.  Compared  with  a  full-scale 
plant,  a  pilot  plant  has  a  much  higher  pumping 
capacity,  a  lower  average  impeller  macroscale 
shear  rate,  and  a  higher  maximum  macroscale  im- 
peller shear  rate.  This  geometric  similarity  is  not 
applicable  in  this  situation.  To  make  a  pilot  plant 
most  like  the  full-scale  plant,  either  the  fluid 
mixing  parameters  must  be  changed  or  the  geome- 
try of  the  pilot  plant  must  be  different  from  the 
full-scale  plant.  Examples  are  a  gas-liquid  transfer 
(as  in  fermentation)  and  flocculation.  (See  also 
W87-09431)  (Cassar-PTT) 
W87-09434 


IMPORTANT  ISSUES  IN  THE  SCALE  UP  OF 
NEW  PROCESSES, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Clayton  (Australia).  Div.  of  Chemi- 
cal and  Wood  Technology. 
W.  G.  Raper. 

IN:  Scale-Up  of  Water  and  Wastewater  Treatment 
Processes,  Butterworth,  Boston,  1983.  p  55-62,  4 
fig,  10  ref. 

Descriptors:  'Wastewater  treatment,  'Water  treat- 
ment, 'Scale  effect,  'Design  criteria,  'Pilot  plants, 
Engineering,  Sirofloc  process,  Phosphorus  remov- 
al, Water  analysis,  Magnetite,  Flocculation. 


Experiences  encountered  in  the  scale-up  of  several 
new  processes  are  described.  In  each  case  the 
problem  was  caused  by  initially  obscure  factors 
which,  when  identified,  were  simple  to  correct  and 
were  not  related  to  scale-up.  A  pilot  plant  for 
biological  removal  of  phosphorous  from  domestic 
sewage  produced  80%-90%  nitrogen  removal  but 
highly  variable  phosphorous  removal.  Composite 
sampling  and  analysis  showed  that  the  influent 
COD:total  nitrogen  ratio  showed  values  of  5-6,  too 
low  for  efficient  phosphorous  removal.  A  rigorous 
sampling  and  analysis  program  prior  to  construct- 
ing the  pilot  plant  could  have  reduced  the  cost  of 
the  project  from  $100,000  to  $1,000.  In  the  Sirofloc 
process  for  water  treatment  by  magnetite  particles, 
initial  raw  water  analysis  and  laboratory  jar  test 
results  were  used  to  design  a  pilot  plant.  However, 
on-site  analysis  and  jar  tests  showed  unacceptably 
high  levels  of  dissolved  iron  not  seen  in  the  initial 
samples.  Apparently,  oxidation  of  sulfide  in  the 
initial  water  samples  gave  a  false  impression  of  the 
composition  of  the  raw  water  source.  Preoxidation 
of  the  feedwater  corrected  this  problem.  (See  also 
W87-09431)  (Cassar-PTT) 
W87-09435 


GEOMETRIC  PARAMETERS  AND  EFFICIEN- 
CY OF  DIFFUSED  AIR  SYSTEMS, 

Georgia  Inst,  of  Tech.,  Atlanta. 

B.  M.  Khudenko,  and  E.  Shpirt. 

IN:  Scale-Up  of  Water  and  Wastewater  Treatment 

Processes,  Butterworth,  Boston,  1983.  p  89-102,  6 

fig,  Href. 

Descriptors:  'Wastewater  treatment,  'Scale  effect, 
'Design  criteria,  'Aeration,  'Oxygen  transfer, 
Energy,  Mixing,  Dimensional  analysis,  Mass  trans- 
fer, Flow  pattern,  Engineering. 

The  influence  of  geometric  parameters  on  the 
oxygen  transfer  efficiency  and  the  longitudinial 
dispersion  of  liquid  in  aeration  tanks  equipped  with 
diffused  air  systems  has  been  evaluated  based  on 
dimensional  analysis.  Design  relationships  have 
been  developed  for  a  wide  range  of  applications 
such  as  the  geometric  and  dynamic  parameters  of 
aeration  tanks  and  aeration  systems.  The  equations 
can  also  be  used  to  select  optimal  energy  require- 
ments for  an  aeration  system  and  to  determine  the 
sizes  and  other  parameters  of  equipment  so  that 
desired  flow  patterns  (complete  mix,  partial  mix,  or 
plug  flow)  can  be  achieved.  (See  also  W87-09431) 
(Cassar-PTT) 
W87-09437 


SIGNIFICANCE  OF  OXYGEN  TRANSFER 
VARIABLES  IN  THE  SIZING  OF  DOME  DIF- 
FUSER  AERATION  EQUIPMENT, 

Gray  Engineering  Group,  Inc.,  Andover,  ME. 
R.  G.  Gilbert,  and  R.  C.  Sullivan. 
IN:  Scale-Up  of  Water  and  Wastewater  Treatment 
Processes,  Butterworth,  Boston,   1983.  p  103-116, 
10  fig,  5  ref. 

Descriptors:  'Wastewater  treatment,  'Aeration, 
'Scale  effect,  'Design  criteria,  'Oxygen  transfer, 
Dome  diffuser,  Dissolved  oxygen,  Water  depth, 
Tanks. 

This  paper  contains  a  description  of  test  results  for 
an  equipment  performance  development  program 
undertaken  to  determine  the  relationship  between 
oxygen  transfer  rate  and  the  variables  of  airflow 
rate,  water  depth,  and  diffuser  density,  (diffusers 
per  square  foot  of  floor  area)  for  a  complete  floor 
coverage  fine  bubble  dome  diffuser  aeration 
system.  These  data  form  the  basis  for  design  pa- 
rameters and  scale-up  considerations  in  the  sizing 
of  full-scale  aeration  systems  of  this  type.  The 
significant  scale-up  factors  are  identified  and  devel- 
oped for  proper  sizing  of  the  aeration  equipment 
by  the  design  engineer.  All  testing  was  accom- 
plished in  a  38.5-ft  diameter  full-scale  aeration  tank 
at  15  and  20-ft  side  water  depths.  Airflow  rates 
were  varied  from  0.5  SCFM  to  2.0  SCFM  per 
dome.  Diffuser  density  ranged  from  2.2  sq  ft  to  5.4 
sq  ft  per  dome.  The  clean  water  non-steady  state 
reaeration  testing  method  was  used  to  determine 
oxygen  transfer  rate.  The  development  program 
results  show  the  relationship  between  oxygen 
transfer  rate  and  (a)  water  depth,  (b)  air  flow  rate 
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per  dome,  and  (c)  dome  density.  The  relationship 
between  water  depth  and  dissolved  oxygen  equilib- 
rium saturation  concentration  is  also  presented. 
Correlations  and  trends  are  shown  graphically  for 
ease  of  understanding.  The  results  of  this  testing 
program  are  presented  in  the  form  of  scale-up 
parameters  for  sizing  aeration  systems.  Scale-up 
considerations  and  rules  of  thumb  are  discussed  in 
a  manner  which  will  aid  the  design  engineer  in  the 
proper  sizing  of  aeration  systems  of  this  type.  (See 
also  W87-09431)  (Author's  abstract) 
W87-09438 

OPTIMIZATION  OF  MECHANICAL  AERA- 
TORS IN  A  HYDRAULIC  TWO-PHASE  FLOW 
MODEL  AND  THE  SCALE-UP  OF  THE  RE- 
SULTS FOR  THE  PROTOTYPE, 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 

dromechanik. 

F.  Nestmann. 

IN:  Scale-Up  of  Water  and  Wastewater  Treatment 

Processes,  Butterworth,  Boston,  1983.  p  117-131, 

15fig,8ref. 

Descriptors:  'Wastewater  treatment,  *Scale  effect, 
♦Design  criteria,  *Pilot  plants,  *Oxygen  transfer, 
•Aeration,  Engineering,  Mass  transfer,  Energy, 
Cone  aerator,  Bubbles. 

Mechanical  aerators  with  vertical  shafts  are  inves- 
tigated with  respect  to  their  hydrodynamic  effi- 
ciency for  wastewater  systems.  The  main  objective 
is  to  minimize  energy  consumption  during  the  oxy- 
genation process.  A  model  system  (models  of  dif- 
ferent scale)  was  set  up  to  investigate  the  most 
important  fluid-mechanical  and  operational  provi- 
sions to  produce  an  effective  oxygenation  input 
rate  in  several  realistic  model  scales.  On  the  basis 
of  theoretical  considerations  about  mass  transfer 
mechanisms  a  new  mechanical  cone  aerator  device 
is  presented  producing  medium  to  fine  bubble  aer- 
ation. (See  also  W87-09431)  (Author's  abstract) 
W87-09439 


SCALING-UP  STUDIES  ON  WASTEWATER 
SEDIMENTATION, 

Toronto  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

G.  W.  Heinke. 

IN:  Scale-Up  of  Water  and  Wastewater  Treatment 
Processes,  Butterworth,  Boston,  1983.  p  149-167, 
1 1  fig,  3  tab,  20  ref. 

Descriptors:  'Wastewater  treatment,  *Design  cri- 
teria, 'Settling  tanks,  'Scale  effect,  'Sedimenta- 
tion, Primary  wastewater  treatment,  Clarifiers, 
Tanks,  Ferric  chloride,  Suspended  solids. 

Column  settling  tests  are  an  inexpensive  and  useful 
method  of  gathering  information  for  design  of  set- 
tling tanks  for  primary  wastewater  treatment.  It  is 
necessary  to  have  samples  of  the  waste  to  be 
treated,  particularly  in  industrial  applications.  Set- 
tling tests  in  existing  tanks,  using  tracers,  and  hy- 
draulic models  can  also  provide  data  which  may  be 
helpful  in  design.  Tentative  design  guidelines  are 
proposed  for  primary  horizontal-flow  clarifiers 
treating  domestic  wastewater;  design  flow  rate- 
maximum  daily  flow,  normally  1.5  to  2  times  aver- 
age daily  flow;  mean  detention  time-30  min  with 
chemical  addition  and  45  min  without  chemical 
addition,  minimum  detention  time- 10  min  with 
chemical  addition  and  20  min  without  chemical 
addition;  overflow  rate-less  than  2400  gal/day/sp 
ft-  suspended  solids  removal  efficiency  for  normal 
strength  (100-200  mg  per  liter)-70%-85%  with 
chemical  addition  and  40%-50%  without  chemical 
addition;  and  local  velocity-below  15  mm  per  sec 
for  50%  removal  of  suspended  solids.  (See  also 
W87-0943 1 )  (Cassar-PTT) 
W87-09441 


DEVELOPMENT  OF  A  NEW  TYPE  OF  FLUID- 
IZED  BED  REACTOR, 

Georgia  Inst,  of  Tech.,  Atlanta. 

R.  M.  Palazzola,  and  B.  M.  Khudenko. 

IN:  Scale-Up  of  Water  and  Wastewater  Treatment 

Processes,  Butterworth,  Boston,   1983.  p   199-216, 

10  fig,  5  tab,  18  ref. 


Descriptors:  'Wastewater  treatment,  'Water  treat- 
ment, 'Fluidized  beds,  'Scale  effect,  'Design  crite- 
ria, 'Channeling,  'Baffles,  'Filtration,  Boiling. 

A  laboratory-scale  experimental  study  has  been 
conducted  in  order  to  develop  a  means  for  the 
control  of  channeling  and  boiling  of  fluidized  beds. 
A  fixed  packing  submerged  in  a  fluidized  bed  has 
been  suggested.  The  packing  consists  of  several 
rows  of  horizontal  grids  comprised  of  inclined 
baffles,  those  baffles  forming  the  contracting  and 
expanding  cells  in  the  direction  of  the  flow.  Pres- 
sure and  concentration  gradients  induced  by  this 
packing  suppress  the  hydrodynamic  disturbances 
in  the  bed  which  can  be  a  potential  cause  of 
boiling.  Other  effects  associated  with  the  packing 
can  be  beneficially  utilized  in  a  number  of  applica- 
tions. Further  development  of  the  packing  requires 
large-scale  testing  of  specific  treatment  process. 
(See  also  W87-09431)  (Author's  abstract) 
W87-09444 


MODELING  FOR  PROCESS  SCALE-UP  OF 
ADSORPTION  AND  ION  EXCHANGE  SYS- 
TEMS, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Civil  Engi- 
neering. 

W.  J.  Weber,  and  J.  O.  Thaler. 
IN:  Scale-Up  of  Water  and  Wastewater  Treatment 
Processes,  Butterworth,  Boston,  1983.  p  233-257, 
13  fig,  20  ref,  append. 

Descriptors:  'Wastewater  treatment,  'Water  treat- 
ment, 'Ion  exchange,  'Adsorption,  'Activated 
carbon,  'Scale  effect,  'Design  criteria,  'Pilot 
plants,  Mass  transfer,  Flow  velocity,  Model  stud- 
ies, Michigan  Adsorption  Design  and  Applications 
Model,  Films. 

Factors  which  affect  the  performance  of  adsorp- 
tion and  ion  exchange  systems  include  influent 
character  and  concentration,  type  and  physical 
form  of  the  adsorbent  or  exchange  resin,  the  nature 
of  predominant  equilibrium  and  rate-limiting  mass 
transfer  processes,  the  depth  of  the  adsorber,  and 
the  velocity  of  flow.  A  substantial  part  of  the  effort 
associated  with  the  design  of  such  systems  is  in- 
volved in  predicting  the  operational  dynamics  of 
the  process  for  different  combinations  of  these 
factors.  This  generally  requires  extensive  pilot 
studies  to  verify  laboratory  feasibility  data  and 
facilitate  scale-up  and  design.  The  duration  and 
costs  for  such  pilot  studies  can  be  minimized  by 
mathematical  models  which  can  predict  perform- 
ance given  certain  basic  information  about  the 
system.  This  paper  reviews  one  such  model,  the 
Michigan  Adsorption  Design  and  Applications 
Model  (MADAM),  and  discusses  how  the  model 
can  be  utilized  as  the  basis  for  scale-up  of  laborato- 
ry data  to  pilot  plant  systems,  and,  once  verified  at 
that  level,  for  design  and  operation  of  full-scale 
systems.  (See  also  W87-09431)  (Author's  abstract) 
W87-09446 


SCALE-UP  OF  A  RADIUM-226  REMOVAL 
PROCESS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

P.  M.  Huck,  and  D.  W.  Averill. 
IN:  Scale-Up  of  Water  and  Wastewater  Treatment 
Processes,  Butterworth,  Boston,  1983.  p  281-304,  6 
fig,  1 1  tab,  9  ref. 

Descriptors:  'Wastewater  treatment,  'Scale  effect, 
'Design  criteria,  'Pilot  plants,  'Industrial 
wastewater,  'Mine  wastes,  'Radioisotopes,  Urani- 
um, Radium,  Barium,  Filtration,  Clarification, 
Flocculation,  Chemical  precipitation. 

A  process  for  removal  of  radium-226  from  uranium 
mining  effluents  was  scaled  up  from  laboratory 
batch  tests  through  continuous  flow  bench  scale 
and  pilot  scale  to  full  scale.  The  process  consisted 
of  precipitation  of  radium  with  barium  chloride 
followed  by  coagulation  and  flocculation  to  en- 
hance the  settling  rate  of  the  barium-radium  sulfate 
coprecipitate,  and  sedimentation  in  a  conventional 
clarifier.  The  scale-up  study  featured  geometric 
similarity  between  laboratory  and  pilot  plant 
equipment,  the  use  of  factorial  designs  and  re- 
sponse surface  methodology  for  efficient  batch  test 


optimization,  the  use  of  reaction  kinetics  to  dewg 
the  continuous  flow  bench  scale  proc 
batch  results,  and  the  use  of  power  per  unit  volum 
concepts  in  scaling  up  to  the  pilot  plant.  Sensitivit 
testing  at  the  pilot  plant  level  showed  that  th 
scale-up  was  valid.  However,  several  modificatior 
were  made,  including  replacement  of  fiocculatio 
and  sedimentation  by  granular  media  filtratior' 
(See  also  W87-09431)  (Cassar-PTT) 
W87-09448 


RELATIONSHIP  BETWEEN  BENCH  SCAL 
AND  PROTOTYPE  ACTIVATED  SLUDGE  SV 
TEMS, 

California  Univ.,   Berkeley.   Dept.  of  Civil  Eng 

neering. 

D.  Jenkins,  D.  S.  Parker,  A  M.  VanNiekerk,  Y.  J 

Shao,  and  S.  E.  Lee. 

IN:  Scale-Up  of  Water  and  Wastewater  Treatme 

Processes,  Butterworth,  Boston,  1983.  p  307-32 

11  fig,  21  ref. 

Descriptors:  'Wastewater  treatment,  'Activati 
sludge  process,  'Pilot  plants,  'Design  criteri 
•Scale  effect,  Aeration,  Storage,  Biologic 
wastewater  treatment,  Dissolved  oxygen,  Clan 
cation,  Settling  velocity. 

Bench-scale  activated  sludge  units  can  be  used 
simulate  prototype  activated  sludge  performan 
from  the  standpoint  of  organic  matter  remov 
rates,  oxygen  uptake  rates,  activated  sludge  sett! 
ability  and  secondary  effluent  quality  only  if  ct 
tain  experimental  conditions  are  met.  These  : 
elude  details  of  aeration  basin  and  clarifier  desij 
control  of  dissolved  oxygen,  nature  of  rem 
sludge  and  waste  inlet  conditions,  control 
mixing  intensity,  duplication  of  aeration  basin  co 
partmentalization  and  waste  feeding  pattern.  Au> 
iary  tests  are  required  to  predict  effluent  suspend 
solids  levels  attainable  in  practice.  Many  of  t 
problems  of  poorly  settling  activated  sludge 
prototype  systems  can  be  traced  to  the  design 
prototype  units  on  the  basis  of  bench-scale  ur 
that  did  not  consider  these  factors.  Thus  batch-l 
bench-scale  units  usually  produce  better  settli 
activated  sludge  than  prototype  continuous  flc 
completely-mixed  units;  and  bench-scale  labora 
ry  units  with  very  high  dissolved  oxygen  conci 
trations  caused  by  using  air  for  mixing  do  i 
suffer  from  the  poor  settling  brought  on  by  1; 
dissolved  oxygen  in  prototype  aeration  basi 
Lastly,  the  limitations  inherent  even  in  prope 
conducted  bench-scale  tests  must  be  recogniz 
Variations  in  waste  characteristics  usually  are 
accounted  for  and  turbulence  may  not  be  clos 
simulated  by  bench-scale  tests.  (See  also  W 
09431)  (Author's  abstract) 
W87-09449 


ROLE  OF  KINETIC  MODELS  FOR  T 
SCALE-UP  OF  BIOLOGICAL  PROCESSES, 

Technische  Univ.,  Vienna  (Austria). 

W.  Emde,  and  H.  Kroiss. 

IN:  Scale-Up  of  Water  and  Wastewater  Treatm 

Processes,  Butterworth,  Boston,  1983.  p  323- j 

23  fig,  6  tab,  1  app,  4  ref,  append. 

Descriptors:  'Wastewater  treatment,  'Scale  eff 
'Industrial  wastewater,  'Design  criteria,  'Acti- 
ed  sludge  process,  'Kinetics,  'Pilot  plants,  M< 
studies,  Biological  wastewater  treatment,  Chem 
wastewater,  Organic  loading,  Sugar,  Steel  ini 
try,  Sludge  treatment,  Vienna,  Austria. 

Kinetic  models  are  developed  for  a  general  cas 
scaling  up  biological  wastewater  treatment  p 
esses.  However,  they  can  only  be  applied  to  spi 
ic  cases  if  all  necessary  parameters  are  kne 
These  parameters  cannot  be  obtained  t 
wastewater  analysis  or  runs  with  sludge  from 
other  treatment  plant.  Design  criteria  must  be 
veloped  from  a  pilot  plant  operated  at  loa< 
conditions  similar  to  the  desired  full-scale  p 
Several  examples  are  described:  treatment  i 
chemical  wastewater  containing  a  small  amoui 
dimethyl  formamide,  influence  of  shock  loac 
sugar  factory  waste  treatment,  treatment  of  m 
industrial  wastes  (steel  mill  coking,  cher, 
works,  and  beet  sugar  factory)  at  a  regional  fl 
ty,  and   treatment  of  domestic   wastewater  M 
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lenna.   Austria.   (See  also   W87-09431)  (Cassar- 

TT) 

'87-09450 


;aLE-UP  OF  ACTIVATED  SLUDGE  AND 
RICKLING  FILTER  PROCESSES, 

underbill  Univ.,  Nashville,  TN.  Dept.  of  Civil 
A  Environmental  Engineering. 

W  Eckenfelder,  and  T.  P.  Quirk. 
I:  Scale-Up  of  Water  and  Wastewater  Treatment 
■ocesses.  Butterworth,  Boston,   1983.  p  343-373, 
fig,  5  tab,  13  ref. 

sscriptors:  'Wastewater  treatment,  *Pilot  plants, 
>esign  criteria,  'Scale  effect,  'Activated  sludge 
ocess,  'Trickling  filters,  'Industrial  wastewater, 
Linens.  Biological  wastewater  treatment,  Or- 
nic  compounds,  Organic  loading. 

ale-up  for  activated  sludge  processes  treating 
justrial  wastewaters  considering  effluent  and 
idge  quality  control  is  presented.  Techniques  for 
nsideration  of  effluent  suspended  solids  and  or- 
mcs  stripping  are  discussed.  Reaction  models  for 
L-kling  filtration  are  reviewed  including:  zero  and 
st  order,  retardant  and  concentration  dependent 
onanisms  and  empirical  formulations.  Model 
nations  are  transformed  into  linear  expressions 
lich  allow  graphical  determination  of  rate  con- 
nts.  Scale-up  techniques  are  applied  using  stud- 
of  a  number  of  municipal  and  industrial  ef- 
ents.  Scale-up  calculations  are  presented  utiliz- 
:  laboratory  data  to  determine  full-scale  per- 
■mance  for  various  packing  media.  (See  also 
37-09431)  (Author's  abstract) 
37-09451 


FICIENCY  AND  PROCESS:  STABILITY  OF 
SGLE  STAGE  AND  MULTI-STAGE 
VSTEWATER  TREATMENT  PLANTS, 

chnische  Hochschule  Aachen  (Germany,  F.R.). 

t.  fuer  Wasserbau. 

Bohnke,  R.  Damiecki,  and  M.  Bettac. 

:  Scale-Up  of  Water  and  Wastewater  Treatment 

)cesses,  Butterworth,  Boston,  1983.  p  375-396 

fig,  4  tab,  8  ref. 

scriptors:  'Wastewater  treatment,  'Activated 
dge  process,  'Trickling  filters,  Biological 
stewater  treatment,  Efficiency,  Statistical  analy- 
Multi-stage  activated  sludge  process. 

iciency  and  process  stability  were  examined  in 
1  activated  sludge  plants  and  30  trickling  filter 
nts  in  the  Netherlands  and  the  Federal  Republic 
Germany.  From  the  data  a  statistical  method 
i  developed  to  estimate  the  reliability  of  treat- 
nt  processes.  In  general,  the  single  stage  systems 
re  reliable  only  under  low  loading  rates.  Most 
5le-stage  systems  can  be  improved  by  upgrading 
m  to  multi-stage  systems,  which  have  the  fol- 
ding advantages:  buffering  capacity  for  variable 
uent  concentrations,  protecting  following 
s  from  harmful  substances  in  the  influent, 
arating  purification  steps  such  as  carbon  oxida- 
i  and  nitrification,  and  using  polishing  lagoons, 
'era]  combinations  of  processes  are  possible, 
ckhng  filter  followed  by  activated  sludge  proc- 
produces  a  higher  quality  effluent  than  activat- 
sluage  process  followed  by  trickling  filter, 
od  BOD  removal  is  also  achieved  with  a  two- 
e  activated  sludge  process,  called  the  A-B 
em,  with  high-rate  loading  in  the  first  stage  and 
-rate  loading  in  the  second  stage.  (Cassar-PTT) 


c^L017  BIOLOGICAL  WASTEWATER 
I^JSJSF  PROCESSES:  PRACTICAL  EX- 
IGENCES IN  THE  U.K., 

ter  Research  Centre,  Stevenage  (England). 

.Cooper,  and  A.  G.  Boon. 

Scale-Up  of  Water  and  Wastewater  Treatment 
cesses.  Butterworth,  Boston,  1983.  p  397-417 
ig.  6  tab,  34  ref. 

cnptors:  'Wastewater  treatment,  'Water  treat- 
Scale  effect,  'Design  criteria,  'Activated 
?e  process,  Biological  wastewater  treatment, 
tnfication.  Nitrates,  Fluidized  beds,  Captivat- 

'ludge  process,  CAPTOR  particles. 


Several  practical  experiences  from  the  United 
Kingdom  are  used  to  illustrate  scale-up  of  ad- 
vanced wastewater  treatment  processes  from 
small-scale  to  full-scale.  Scale-up  is  successful  if  the 
same  hydrodynamic  conditions  are  used  in  both 
systems.  Biological  kinetics  are  not  affected  by 
scale.  Examples  are  partial  denitrification  in  the 
activated  sludge  process  at  Rye  Mead  treatment 
works,  denitrification  of  sewage  effluent  using  an 
expanded  bed  biological  reactor  at  East  Hyde 
treatment  works,  upgrading  an  overloaded  activat- 
ed sludge  plant  using  reticulated  plastic  foam 
(CAPTOR)  particles,  and  biological  fluidized  bed 
treatment  of  sewage  and  potable  water.  (See  also 
W87-09431)  (Cassar-PTT) 
W87-09453 


DEVELOPMENT  OF  A  COMPETITIVE  TWO- 
STAGE  BIOLOGICAL  TREATMENT  SYSTEM: 
RESULTS  OF  PILOT  PLANTS  AND  FULL 
SCALE  PLANTS, 

Technische  Hochschule  Aachen  (Germany,  F.R.). 

Inst,  fuer  Wasserbau. 

B.  Bohnke. 

IN:  Scale-Up  of  Water  and  Wastewater  Treatment 

Processes,  Butterworth,  Boston,   1983.  p  419-431 

12  fig,  1  tab,  10  ref. 

Descriptors:  'Wastewater  treatment,  'Pilot  plants, 
'Design  criteria,  'Scale  effect,  'Activated  sludge 
process,  Adsorption,  Biological  wastewater  treat- 
ment, Efficiency,  Multistage  activated  sludge  proc- 
ess, Energy. 

A  two-stage  biological  wastewater  treatment 
system,  the  A-B  system,  was  developed  in  pilot 
plants  and  scaled  up  to  a  full-scale  plant.  Consist- 
ing of  adsorption  and  activated  sludge  process,  the 
system  showed  many  advantages  compared  with  a 
single-stage  activated  sludge  process:  (1)  better 
treatment  efficiency  for  the  same  sludge  load  in  the 
B-stage,  (2)  improvement  in  sludge  quality,  (3) 
better  process  stability  for  the  same  treatment  effi- 
ciency, (4)  combination  of  the  aerated  grit  chamber 
with  A-stage,  (5)  the  same  maintenance  require- 
ments as  a  single-stage  process,  (6)  savings  in 
energy  costs  because  considerable  organic  matter 
is  adsorbed  rather  than  biodegraded,  (7)  increase 
sludge  production  and  gas  production,  (8)  in- 
creased degradation  of  the  more  sparingly  degrad- 
able  organic  matter,  and  (9)  decreased  system 
volume.  The  stability  and  efficiency  are  attributed 
to  the  strict  separation  of  the  two  stages  and  to  the 
very  high  sludge  load  of  the  A-stage.  (Author's 
abstract) 
W87-09454 


SCALE-UP  EXPERIENCE  WITH  THE  WATER- 
LOO SCP  PROCESS  IN  INDUSTRIAL  BIO- 
MASS  WASTE  TREATMENT, 

Waterloo  Univ.  (Ontario).  Centre  for  Process  De- 
velopment. 

M.  Moo- Young,  and  D.  Watkins. 
IN:  Scale-Up  of  Water  and  Wastewater  Treatment 
Processes,  Butterworth,  Boston,  1983.  p  433-440,  5 
fig,  4  tab,  5  ref. 

Descriptors:  'Wastewater  treatment,  'Design  cri- 
teria, 'Pilot  plants,  'Scale  effect,  'Cellulose,  'Fer- 
mentation, 'Industrial  wastewater,  Biological 
wastewater  treatment. 

The  Waterloo  (Ontario)  SCP  Bioconversion  Proc- 
ess is  based  on  novel  fermentation  technology 
whereby  edible  proteinaceous  foodstuff  containing 
30-40%  microbial  protein  is  made  by  direct  solid- 
substrate  conversion  of  cellulosic  materials.  An 
overview  of  the  design  scale-up  study  of  this  proc- 
ess is  presented.  The  strategy  of  organizational  and 
techno-economic  evaluations  from  laboratory  fer- 
mentors  to  a  1,000-liter  pilot  unit  and  eventually  to 
a  10,000-liter  semi-commercial  prototype  with  inte- 
grated ancillary  equipment,  having  a  potential  ca- 
pacity of  2  tonnes/day  dry  product  is  described. 
Factors  affecting  the  technology  transfer  route 
from  university  research  prototype  testing  to  com- 
mercial implementation  are  discussed.  Aspects  of 
feedstock  pretreatment  and  supplementation,  cul- 
ture conditions,  fermentor  design  and  operation, 
and  product  recovery  are  noted.  (See  also  W87- 
09431)  (Author's  abstract) 


W87-09455 


SWINE  LAGOON  EFFLUENT  APPLIED  TO 
COASTAL  BERMUDAGRASS, 

North  Carolina  State  Univ.  at  Raleigh.  School  of 

Agriculture  and  Life  Sciences. 

P.  W.  Westerman,  J.  C.  Burns,  L.  D.  King,  M.  R. 

Overcash,  and  R.  O.  Evans. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB83- 152264, 

A 10  in  paper  copy,  A01  in  microfiche.  EPA-600/ 

2-83-004,  January  1983.  207  p,  28  fig,  59  tab,  84  ref, 

6  append. 

Descriptors:  'Wastewater  treatment,  'Agricultural 
wastes,  'Lagoons,  'Land  application,  Bermuda- 
grass,  Waste  disposal,  Wastewater  disposal,  Land 
disposal,  Hogs,  Irrigation,  Wastewater  irrigation, 
Nitrates,  Wastewater  lagoons. 

The  utilization  potential  and  the  environmental 
effects  of  applying  swine  lagoon  effluent  to  Coastal 
bermudagrass  were  evaluated  for  six  years. 
Lagoon  effluent  was  applied  to  9m  x  9m  plots  by 
weekly  sprinkler  irrigation  during  the  growing 
season.  Forage  yield  and  quality,  soil  nutrient 
levels  and  water  quality  and  quantity  of  runoff  and 
subsurface  lateral  flow  were  evaluated.  An  intake 
trial  with  ewes  was  also  conducted  to  determine 
animal  acceptance  of  hay  from  lagoon-irrigated 
treatments.  The  results  indicated  that  swine  lagoon 
effluent  can  be  an  excellent  source  of  nutrients  for 
Coastal  bermudagrass  but  water  quality  consider- 
ations, nitrate  levels  in  forage,  and  long-term  soil 
effects  must  be  evaluated  when  determining  ac- 
ceptable maximum  application  rates,  which  is  im- 
portant when  land  area  for  application  is  limiting. 
(Author's  abstract) 
W87-09472 


TOXICITY  OF  BALLAST-WATER  TREAT- 
MENT EFFLUENT  TO  MARINE  ORGANISMS 
AT  PORT  VALDEZ,  ALASKA, 

National  Marine  Fisheries  Service,  Auke  Bay,  AK. 

Auke  Bay  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-09514 


EFFECTIVENESS  OF  OFFSHORE  PRODUCED 
WATER  TREATMENT, 

Rockwell  International,  Newbury  Park,  CA.  Envi- 
ronmental Monitoring  and  Services  Center. 
I.  Lysyj,  G.  Perkins,  J.  S  Farlow,  and  W. 
Lamoreaux. 

IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5 
1981,  Atlanta,  GA.  p  63-67,  4  tab,  2  ref. 

Descriptors:  'Oil  pollution  control,  'Hydrocar- 
bons, 'Benzenes,  'Toluene,  'Xylenes,  'Effluents, 
Performance  evaluation,  Chemical  treatment,  Oil 
pollution,  Oily  water,  Cook  Inlet,  Alaska. 

A  study  was  made  of  the  effectiveness  of  treatment 
methods  for  produced  water  from  three  offshore 
oil-extraction  operations  in  Cook  Inlet,  Alaska. 
The  overall  effectiveness  of  individual  process 
units  was  determined.  The  process  streams  and 
final  effluents  were  analyzed  for  suspended  organic 
matter  (the  oil),  dissolved  nonvolatile  organic 
matter  was  made  for  each  unit  process  and  the 
reduction  rates  for  each  of  the  principal  organic 
fractions  present  were  determined.  It  was  found 
that  the  current  treatment  technology  was  general- 
ly effective  in  reducing  the  oil  content  (suspended 
solids)  of  produced  water.  Over  90%  reduction 
was  achieved  in  the  three  cases  studied,  and  the  oil 
content  in  the  treated  effluent  ranged  between  5 
and  36  milligram  of  carbon  per  liter  (mg/1  C).  The 
average  oil  concentration  in  the  treated  effluents 
was  18  mg/1  C.  The  treatment  was  less  effective  in 
reducing  aromatic  (volatile)  hydrocarbon  content 
in  produced  water.  Average  reduction  was  in  the 
order  of  30-  to  50%.  Benzene,  touluene,  and  xy- 
lenes/ethylbenze  (BTX)  were  found  at  all  stages  of 
the  processes  and  in  all  finakl  effluents.  The  aver- 
age BTX  concentration  in  treated  effluents  dis- 
charged to  Cook  Inlet  was  9  mg/1.  High  levels  of 
dissolved  nonvolatile  organic  matter  (ranging  from 
140  to  400  mg/1   C)   were   found   in   all   treated 
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effluent.  Generally,  the  concentration  of  this  frac- 
tion appeared  to  increase,  rather  than  decrease,  as 
a  result  of  treatment.  It  is  believed  that  this  in- 
crease might  be  due  to  the  addition  of  chemicals 
during  the  treatment  and  oxidation  of  petroleum 
matter  leading  to  formation  of  water-soluble  oxy- 
genated organic  compounds.  Because  of  a  very 
high  concentration  of  dissolved  organic  matter  in 
all  treated  effluent,  additional  detailed  studies  of 
this  fraction  are  indicated.  The  highest-quality  ef- 
fluent was  produced  by  multistage  onshore  treat- 
ment processes.  The  lowest  quality  effluent  was 
generated  by  single  stage  on-platform  treatment. 
(Author's  abstract) 
W87-09515 


DEVELOPMENT   OF   A    FLARING    BURNER 
OIL  DISPOSAL  SYSTEM, 

Seaward  International,   Inc.,   Falls  Church,   VA. 
R.  L.  Beach,  and  K.  R.  Goldman. 
IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5, 
1981,  Atlanta,  GA.  p  623-627,  7  fig,  1  tab,  2  ref. 

Descriptors:  *Oil  spills,  'Cleanup  operations,  ♦In- 
cineration, Oil  recovery,  Oil. 

A  flaring  burner  for  disposal  of  oil  recovered  from 
spill  cleanup  operations  has  been  built  and  tested, 
and  is  being  incorporated  into  a  prototype  Flaring 
Burner  Disposal  System  for  the  U.S.  Coast  Guard. 
This  system  will  meet  Coast  Guard  requirements 
for  air  transportability,  rapid  deployment,  and  safe 
operation  in  remote  arctic  or  offshore  locations. 
Tests  demonstrated  that  the  burner  was  capable  of 
the  following:  (1)  Smokeless  burning  of  the  light 
oil  at  a  design  rate  of  180  gallons  per  minute  (gpm), 
with  water  spray  addition;  (2)  Burning  of  200- 
centistoke  (CS)  oils  with  acceptable  smoke  and 
low  droplet  fallout  at  rates  up  to  90  gpm;  (3) 
Burning  of  1600-cs  oil  with  smoke  and  droplet 
fallout  levels  that  may  be  acceptable  under  certain 
circumstances.  This  viscosity  was  in  excess  of  the 
Coast  Guard  design  objectives  for  viscosity  level; 
(4)  Smokeless  burning  of  low-viscosity  water-in-oil 
emulsions;  and  (5)  Nearly  smokeless  burning  of 
light  oils  at  reduced  rates  without  water  spray 
addition  (a  consideration  for  arctic  usage).  (See 
also  W87-09507)  (Author's  abstract) 
W87-09560 
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ATTENUATION  OF  CD  AND  PB  SOLUBILITY 
IN  MUNICIPAL  WASTE  INCINERATOR  ASH, 

Tennessee  Valley  Authority,  Muscle  Shoals,  AL. 
Office  of  Agricultural  and  Chemical  Development. 
D.  Behel,  P.  M.  Giordano,  and  D.  R.  Stephenson. 
Communications  in  Soil  Science  and  Plant  Analy- 
sis CSOSA2,  Vol.  17,  No.  4,  p  385-392,  1986.  2  tab, 
3  ref. 

Descriptors:  *Water  pollution  control,  *Waste 
treatment,  'Incinerator  ash,  'Cadmium,  "Lead, 
•Municipal  wastes,  *Solubility,  'Waste  disposal, 
♦Soil  amendments,  Calcium  oxide,  Lime,  Phos- 
phates. 

Landfilling  of  ash  from  waste-to-energy  conver- 
sion plants  poses  a  potential  problem  because  some 
ashes  contain  excessive  concentrations  of  Cd  and 
Pb  according  to  the  Extraction  Procedure  test  (EP 
toxicity  test)  developed  by  the  Environmental  Pro- 
tection Agency  (EPA).  Current  EPA  limits  to 
delineate  hazardous  materials  are  1.0  and  5.0  mi- 
crogram/mL  of  Cd  and  Pb,  respectively,  in  the  0.5 
M  acetic  acid  extract.  Since  incinerator  residues 
from  several  facilities  have  been  reported  to 
exceed  these  levels,  a  study  was  initiated  whereby 
ash  was  combined  with  different  amendments  in  an 
attempt  to  reduce  Cd  and  Pb  solubility  below  EPA 
limits  and  to  render  the  ash  acceptable  for  landfill- 
ing. Amendments  most  effective  in  reducing  Pb 
solubility  and  extractability  by  the  EP  test  were: 
CaO;  commercial  calcific  Hme-CaC03;  limestone 
scrubber  sludge  (LSS)  from  a  coal-fired  steam 
plant;  fluidized  bed  waste  (FBW)  from  a  coal-fired 
steam  plant;  acidic  NH4H2P04  and  basic 
K2HP04;  and  elemental  S.  Cadmium  solubility 
was  reduced  only  by  CaO  and  the  phosphate 
sources.  (Author's  abstract) 


W87-08776 

MANAGING  POWERPLANT  COMBUSTION 
WASTES, 

S.  D.  Strauss. 

Power  POWEAD,  Vol.  131,  No.  1,  p  17-24,  Janu- 
ary 1987.  10  fig,  1  tab,  13  ref. 

Descriptors:  *Coal  combustion  wastes,  'Waste  dis- 
posal, 'Powerplants,  *Coal,  'Path  of  pollutants, 
Water  pollution  sources,  Fly  ash,  Bottom  ash, 
Land  disposal,  Landfills,  Sludge,  Sludge  disposal, 
Utilities,  Economic  aspects,  Groundwater  pollu- 
tion, Monitoring  wells,  Monitoring. 

Coal  combustion  wastes  are  not  yet  considered 
hazardous,  but  the  utility  industry  is  seeking  solu- 
tions to  the  problem  of  the  fly  ash,  bottom  ash  and 
sludge  disposal  designed  for  long-term  economic 
optimization.  Disposal  practices  available  for  the 
three  types  of  combustion  wastes  were  discussed 
and  compared.  Fly  ash  is  now  transported  and 
stored  dry  at  most  stations  and  the  necessary  con- 
ditions and  precautions  for  the  dry  ash  landfills  to 
prevent  groundwater  contamination  were  summa- 
rized. Disposal  of  wet  bottom  ash  and  fly  ash  taken 
as  a  slurry  from  powerplants  was  also  discussed. 
Sludge-handling  options  were  outlined.  The  need 
for  monitoring  systems  designed  to  detect  migra- 
tion of  any  hazardous  contaminant  before  it  is 
carried  a  significant  distance  from  its  source  is 
recognized  by  the  utility  industry;  the  use  of  moni- 
toring wells  and  monitoring  strategy  were  detailed. 
(Wood-PTT) 
W87-08803 


GEOLOGIC  ISOLATION  OF  HIGH-LEVEL  RA- 
DIOACTIVE WASTE:  PUTTING  IT  AWAY 
FOREVER, 

S.  Smith. 

Water  Well  Journal  WWJOA9,  Vol.  41,  No.  4,  p 

31-39,  April  1987.  7  fig. 

Descriptors:  *Radioactive  waste  disposal,  'Waste 
disposal,  'Underground  waste  disposal,  'Ground- 
water pollution,  'Groundwater,  'Site  selection, 
Water  pollution,  Radioactive  wastes,  Hanford  Res- 
ervation, Washington,  Yucca  Mountain,  Utah, 
Deaf  Smith  County,  Texas,  Geohydrology,  Geolo- 
gy, Sites. 

The  goal  of  the  U.S.  Department  of  Energy's 
Civilian  Radioactive  Waste  Management  (CRWM) 
Program  is  to  permanently  store  or  dispose  of  an 
estimated  70,000  metric  tons  of  high-level  nuclear 
waste  from  civilian  and  defense  sources  and  spent 
fuel  from  commercial  nuclear  reactors.  The 
CRWM  Program  is  looking  for  ways  to  handle, 
store,  and  transport  the  wastes  safely  to  the  under- 
ground repository.  The  groundwater  aspects  of  the 
disposal  site  selection  search  were  detailed.  The 
three  likely  sites  chosen  are:  (1)  Hanford  Reserva- 
tion, Washington;  (2)  Yucca  Mountain,  Utah;  and 
(3)  Deaf  Smith  County  Site,  Texas.  Hydrogeologi- 
cal  studies,  site  characterizations,  environmental 
assessments,  and  associated  problems  of  the  three 
locations  were  summarized.  The  final  decision 
process  is  expected  to  begin  next  year.  (Wood- 
PTT) 
W87-08805 


OMAHA  RECYCLES  SLUDGE  IN  AGRICUL- 
TURAL PROGRAM, 

D.  Slattery. 

Public  Works  PUWOAH,  Vol.  118,  No.  3,  p  74-76, 

March  1987.  1  tab. 

Descriptors:  'Sludge  utilization,  'Sludge  disposal, 
'Agriculture,  'Recycling,  'Waste  recovery, 
•Omaha,  Nebraska,  Sludge,  Primary  sludge,  Sec- 
ondary sludge,  Nutrients,  Soil  management,  Fertil- 
izers, Waste  disposal. 

Farmers  are  beginning  to  look  at  sludge  as  a  nutri- 
ent source  for  crop  production  as  well  as  humus 
for  eroded  soils.  The  Missouri  River  Wastewater 
Treatment  Plant  serves  156,000  people  and  numer- 
ous industries  in  Omaha,  Nebraska.  The  plant  gen- 
erated 50,000  cu  yd  of  mixed  primary  and  second- 
ary anaerobically  digested  sludge  in   1986  and  is 


expecting  to  increase  the  quantity  when  full  tec- 
ondary  treatment  is  initiated  in  1988.  Currently,  th< 
public  works  department  is  cooperating  with  2' 
farmers  located  within  an  average  hauling  distanu 
of  25  miles  who  are  willing  to  take  • 
associated  with  a  new  program  in  order  to  reduc 
their  overhead  costs  and  to  revitalize  their  soils 
Public  education  strategies  were  summarized.  The 
environmental  monitoring  program  and  sludgi 
transport  methods  were  detailed.  (Wood-PTT) 
W87-08808 


STOCHASTIC  MODELLING  OF  A  CONTAMI 
NATED  AQUIFER:  THE  UNCONDITIONAI 
APPROACH, 

Technical  Univ.  of  Denmark,  Lyngby. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08820 


EFFECT  OF  FERTILIZATION  WITH  MUNIC1 

PAL  SLUDGE  ON  THE  GLUTATHIONE,  PC 

LYAMINE,    AND    CADMIUM    CONTENT  O:' 

COLE  CROPS  AND  ASSOCIATED  LOOPER 

(TRICHOPLUSIA  NI), 

New  York   State  Coll.   of  Agriculture  and  Lil 

Sciences,   Ithaca.   Boyce  Thompson  Institute  fc 

Plant  Research. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-08835 


EFFECTS  OF  DISTILLERY  WASTE  ON  TH 
PERFORMANCE  OF  CICER  ARIETINUM  I 

Gorakhpur  Univ.  (India).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-08873 


GROWTH  OF  MIXED  MICROBIAL  POPUL/ 
TIONS  IN  GROUND  WATER  CONTAININ 
HIGHLY  CHLORINATED  ORGANIC  WASTE 

Louisiana  State  Univ.  Medical  Center,  New  Orl 

ans.  Dept.  of  Microbiology,  Immunology,  and  Pa 

asitology. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-08878 


DYNAMICS  OF  NITROGEN  AND  CARBON  I 
SOIL  DURING  PAPERMILL  SLUDGE  D 
COMPOSITION, 

Maine  Univ.  at  Orono.  Dept.  of  Plant  and  S( 

Sciences. 

L.  M.  Zibilske. 

Soil  Science  SOSCAK,  Vol.  143,  No.  1,  p  26-: 

January  1987.  5  fig,  4  tab,  20  ref. 

Descriptors:  'Water  pollution  effects,  'Nitroge 
•Carbon,  'Mineralization,  'Soil  amendmen 
'Pulp  and  paper  industry,  'Sludge  disposal,  *B. 
transformation,  'Decomposition,  Sludge,  Dyna 
ics,  Temperature,  Incubation,  Statistical  analys 
Regression  analysis,  Organic  matter,  Conservatk 
Nutrients,  Respiration,  Nitrification,  Nitrog 
cycle,  Carbon  cycle. 

A  study  was  designed  to  determine  the  effects  o 
papermill  sludge  on  the  dynamics  of  carbon  min 
alization  (respiration)  and  nitrogen  transformatic 
(immobilization  and  mineralization)  in  soil  incub 
ed  under  laboratory  conditions.  A  fertile  agric 
tural  soil  was  amended  with  primary  papem 
sludge  at  rates  from  0  to  267  g/kg  soil.  Applicati 
of  N-deficient  papermill  sludge  caused  signific 
reductions  in  extractable  soil  N.  After  a  tir 
enough  carbon  was  apparently  mineralized  fr< 
some  lower  rates  during  the  incubation  to  all 
the  onset  of  N  mineralization.  The  degree  to  wh 
soil-extractable  N  levels  recovered  to  origi 
levels  after  the  immobilization  period  was  invei 
ly  related  to  sludge  application  rate  at  both  incu 
tion  temperatures.  Data  indicate  that  papen 
sludge  decomposition  may  create  an  N  deficiei 
in  soil  ranging  from  about  9  mg/kg  to  more  tl 
14  mg/kg  soil/g  sludge  after  250  d.  Low  slui 
application  rates  displayed  earlier  net  N  mine' 
ization  and  may  be  useful  in  reducing  winter  lea 
ing  of  soil  N,  possibly  improving  soil  orgt 
matter  over  time.  (Author's  abstract) 
W87-08891 
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JFFECTS  OF  PH  AND  SOIL  TYPE  ON  CON- 

rENTRATIONS     OF     ZINC.     COPPER     AND 

MCKFI.  EXTRACTED  BY  CALCIUM  CHLO- 

UDE    FROM    SEWAGE    SLUDGE-TREATED 

iOILS. 

lothamsted     Experimental     Station,     Harpenden 

England) 

:or  pnmary  bibliographic  entry  see  Field  5B. 

V87-0891I 


[•RACE  AND  NUTRIENT  ELEMENT  TRANS- 
TOl  FROM  SEWAGE  SLUDGE-AMENDED 
WIL  TO  CROPS:  A  STUDY  ON  BRASSICA 
)LERACEA, 

rommission  of  the  European  Communities,  Ispra 

Italy).  Joint  Research  Centre. 

:or  primary  bibliographic  entry  see  Field  5B. 

V87-08917 


WINE  MANURE  AND  LAGOON  EFFLUENT 
lPPLIED  TO  A  TEMPERATE  FORAGE  MLX- 
XTIE:  I.  PERSISTENCE,  YIELD,  QUALITY, 
iND  ELEMENTAL  REMOVAL, 

Agricultural  Research  Service,  Raleigh,  NC.  Dept. 

f  Crop  Science  and  Animal  Science. 

:or  primary  bibliographic  entry  see  Field  5C. 

V87-089I9 


WINE  MANURE  AND  LAGOON  EFFLUENT 
PPLIED  TO  A  TEMPERATE  FORAGE  MIX- 
URE:  II.  RAINFALL  RUNOFF  AND  SOIL 
HEMICAL  PROPERTIES, 

agricultural  Research  Service,  Raleigh,  NC.  Dept. 
f  Agricultural  and  Biological  Engineering. 
:or  pnmary  bibliographic  entry  see  Field  5C. 
V87-08920 


LESIDUAL  EFFECTS  OF  SEWAGE  SLUDGE 
IN  SOYBEAN:  I.  ACCUMULATION  OF 
IEA\Y  METALS, 

laryiand  Univ.,  College  Park.  Dept.  of  Agrono- 

iy. 

or  primary  bibliographic  entry  see  Field  5C. 

t'87-08921 


iESIDLAL  EFFECTS  OF  SEWAGE  SLUDGE 
9*  SOY'BEAN:  n.  ACCUMULATION  OF  SOIL 
ND  SYMBIOTICALLY  FLXED  NITROGEN, 

laryiand  Univ.,  College  Park.  Dept.  of  Agrono- 

!>'■ 

or  primary  bibliographic  entry  see  Field  5C. 
k'87-08922 


MMONIUM  BICARBONATE-DTPA  AND 
•TPA  EXTRACTIONS  OF  SLUDGE-AMEND- 
D  SOILS, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

igronomy. 

or  primary  bibliographic  entry  see  Field  5A. 

/87-08923 


OYBEAN  GROWTH  AND  BORON  DISTRIBU- 
JON  IN  A  SANDY  SOIL  AMENDED  WITH 
CRLBBER  SLUDGE, 

linnesota  Agricultural  Experiment  Station,  St. 
aul 

or  pnmary  bibliographic  entry  see  Field  5C. 
W-08927 


EFECT  OF  SEWAGE  SLUDGE  ON  SOIL 
TRLCTURAL  STABILITY:  MICROBIOLOGI- 
AL  ASPECTS, 

igricultural    Research    Organization,    Bet-Dagan 

Israel)  Volcani  Center. 

or  primary  bibliographic  entry  see  Field  5C. 

W-08997 


LOPE  GRADIENT  EFFECT  ON  EROSION  OF 
iESHAPED  SPOIL, 

«'onh  Dakota  State  Univ.,  Mandan.  Land  Recla- 
mation Research  Center, 
or  pnmary  bibliographic  entry  see  Field  2J. 
V87-O900O 


DEVELOPMENT  OF  A  SIMPLIFIED  COLUMN 
TEST  FOR  EVALUATION  OF  THICKNESS  OF 
CAPPING  MATERIAL  REQUIRED  TO  ISO- 
LATE CONTAMINATED  DREDGED  MATERI- 
AL, 

Army   Engineer  Waterways  Experiment   Station, 
Vicksburg,  MS.  Environmental  Lab. 
For   primary   bibliographic   entry   see   Field    5G. 
W87-09091 


LEACHING  RADIOACTIVE  AND  NONRA- 
DIOACTIVE ELEMENTS  FROM  ACTUAL  SA- 
VANNAH RIVER  PLANT  NUCLEAR  WASTE 
GLASS, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 

Savannah  River  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-09112 


DEVELOPMENT  PROGRAMS  IN  THE 
UNITED  STATES  OF  AMERICA  FOR  THE  AP- 
PLICATION OF  CEMENT-BASED  GROUTS  IN 
RADIOACTIVE  WASTE  MANAGEMENT, 

Oak  Ridge  National  Lab.,  TN. 
L.  R.  Dole,  and  T.  H.  Row. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia,  22161,  as  DE84- 
014251.  Price  codes:  A03  in  paper  copy,  A01  in 
microfiche.  DOE  Report  No.  CONF-8406 170-2, 
(1984).  27  p,  11  fig,  31  ref.  DOE  Contract  No.  DE- 
AC05-84OR21400. 

Descriptors:  'Radioactive  waste  disposal,  •Radio- 
active wastes,  *Cements,  *Waste  management, 
*Leaching,  *Path  of  pollutants,  Nuclear  power- 
plants,  Waste  dumps,  Solid  waste  disposal,  Lea- 
chates,  Hazardous  materials,  Economic  aspects. 

This  paper  briefly  reviews  seven  cement-based 
waste  form  development  programs  at  six  of  the  U. 
S.  Department  of  Energy  (DOE)  sites.  These  sites 
have  developed  a  variety  of  processes  that  range 
from  producing  25  mm  (1  in)  diameter  pellets  in  a 
glove  box  to  producing  240  m  (800  ft)  diameter 
grout  sheets  within  the  bedding  planes  of  a  deep 
shale  formation.  These  successful  applications  of 
cement-based  waste  forms  to  the  many  radioactive 
waste  streams  from  nuclear  facilities  bear  witness 
to  the  flexibility  and  reliability  of  this  class  of 
materials.  This  paper  also  discusses  the  major 
issues  regarding  the  application  of  cement-based 
waste  forms  to  radioactive  waste  management 
problems.  These  issues  are:  leachability,  radiation 
stability,  thermal  stability,  phase  complexity  of  the 
matrix,  and  effects  of  the  waste  stream  composi- 
tion. A  cursory  review  of  current  research  in  each 
of  these  areas  is  given.  This  paper  also  discusses 
future  trends  in  cement-based  waste  form  develop- 
ment and  applications.  (Author  absract-PTT) 
W87-09113 


ZINC,  COPPER  AND  NICKEL  CONCENTRA- 
TIONS IN  SOTL  EXTRACTS  AND  CROPS 
GROWN  ON  FOUR  SOILS  TREATED  WITH 
METAL-LOADED  SEWAGE  SLUDGES, 

Rothamsted     Experimental     Station,    Harpenden, 

Herts,  AL5  2JQ,  Great  Britain. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-09244 


DESIGN    AND   USE   OF   PRESSURE    SEWER 
SYSTEMS, 

Thrasher  Engineering,  Rogers,  AR. 

For   primary   bibliographic   entry   see   Field   5D. 

W87-09309 


SEPTIC      TANK      SYSTEM      EFFECTS      ON 
GROUND  WATER  QUALITY, 

Oklahoma    Univ.,    Norman.    Environmental    and 

Ground  Water  Inst. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-O9310 


ESTABLISHMENT  OF  BIOTIC  COMMUNI- 
TIES WITHIN  A  NEWLY  CONSTRUCTED  ASH 
SETTLING  BASIN  AND  ITS  DRALNAGE 
SYSTEM, 


Texas  Univ.   Health  Science  Center  at  Houston. 

School  of  Public  Health. 

R.  K.  Guthrie,  D.  S.  Cherry,  E.  M.  Davis,  and  H. 

E.  Murray. 

IN:  Ecological  Assessments  of  Effluent  Impacts  on 

Communities  of  Indigenous  Aquatic  Organisms,  A 

Symposium  Sponsored  by  ASTM  Committee  D- 

19,    Ft.    Lauderdale,    FL,    29-30    January    1979. 

ASTM  STP  730,  1981.  p  243-254,  4  fig,  5  tab,  9  ref. 

Descriptors:  'Biotic  environment,  *Waste  disposal, 
•Water  pollution  effects,  *Ash,  'Environmental 
effects,  'Ash,  'Settling  basins,  'Savannah  River, 
'Georgia,  Drainage  systems,  Ecosystems,  Seasonal 
variation,  Water  quality,  Plankton,  Invertebrates, 
Benthic  environment,  Aquatic  environment. 

A  newly  constructed  coal-ash  settling  basin  and  its 
drainage  system  at  the  400D  area  powerplant  of 
the  Savannah  River  Project,  in  Aiken,  S.C.,  were 
studied  from  April  1977  to  December  1978.  The 
basin  was  filled  in  August  1977  by  a  flow  of  7500 
L/min  that  consisted  of  Savannah  River  water  and 
coal  ash.  The  effluent  was  released  to  an  excavated 
canal  approximately  300  m  in  length,  which 
drained  into  an  older  stream  (300  m  long)  and  then 
into  a  3-cu  km  swamp  area  that  had  received 
effluent  from  a  previous  ash  settling  basin.  Be- 
tween March  and  August  1977,  the  stream  and 
swamp  received  only  runoff  from  rainfall.  During 
this  time,  when  no  basin  effluent  was  released  to 
the  stream  and  swamp,  the  water  quality  charac- 
teristics were  altered,  and  aquatic  biota  were  re- 
duced throughout  the  system.  The  water  quality 
characteristics  were  tested  in  the  new  ash  settling 
system  approximately  every  two  months  between 
April  1977  and  December  1978.  During  the  period 
of  study,  there  were  no  major  changes  in  water 
quality  characteristics  within  the  new  basin.  Sea- 
sonal peaks  occurred  in  the  bacterial  populations  in 
warmer  months,  and  the  composition  of  these  pop- 
ulations within  the  basin  system  was  determine  to 
be  different  from  that  in  the  Savannah  River. 
Sparse  planktonic  populations  within  the  basin  in- 
creased in  numbers  and  diversity  as  the  basin  stabi- 
lized. Data  obtained  indicate  that  an  efficient  set- 
tling basin  for  coal  ash  has  provided  a  suitable 
habitat  for  varied  aquatic  biotic  communities,  al- 
though some  characteristics  of  the  effluent  have 
affected  the  normal  balance  and  stability  of  com- 
munities within  this  environment.  Such  findings 
are  important  in  that  the  suitability  of  receiving 
water  habitats  to  aquatic  life  should  be  little  affect- 
ed by  the  release  of  effluent  from  such  a  basin.  (See 
also  W87-09311)  (Author's  abstract) 
W87-09323 


BASIC  DATA  REPORT  FOR  DRILLING  AND 
HYDROLOGIC  TESTING  OF  DRILLHOLE 
DOE-2  AT  THE  WASTE  ISOLATION  PILOT 
PLANT  (WIPP)  SITE, 

Sandia  National  Labs.,  Albuquerque,  NM. 

J.  W  Mercer,  R.  L.  Beauheim,  R.  P.  Snyder,  and 

G.  M.  Fairer. 

Sandia  Report  SAND86-0611,  April  1987.  315  p, 

28  fig,  5  tab,  39  ref,  6  append.  DOE  Contract  No. 

DE-ACO4-76DPO0789. 

Descriptors:  'Waste  disposal,  'Disposal  sites,  *Hy- 
drologic  properties,  'Hydrologic  data  collections, 
'Drilling,  Salado  Formation,  Boreholes,  Geohy- 
drology,  Halites,  Anhydrites,  Pumping  tests. 

Drillhole  DOE-2  was  drilled  to  investigate  suitabil- 
ity of  a  structural  depression  marked  by  the  down- 
ward displacement  of  stratigraphic  markers  in  the 
Salado  Formation  approximately  2  miles  north  of 
the  center  of  the  WIPP  site  for  nuclear  waste 
disposal.  This  depression  was  named  informally 
after  the  shallow  borehole  FC-92  in  which  the 
structure  was  described.  The  presence  of  the  de- 
pression was  confirmed  by  drilling.  Contrary  to 
several  hypotheses,  halite  layers  were  thicker  in 
the  lower  part  of  the  Salado,  not  thinner  as  a  result 
of  any  removal  of  halite.  The  upper  Castile  anhy- 
drite in  Drillhole  DOE-2  is  anomalously  thick  and 
is  strongly  deformed  relative  to  the  anhydrite  in 
adjacent  drillholes.  In  contrast,  the  halite  was  <  8- 
ft  thick  and  significantly  thinner  than  usually  en- 
countered. The  lower  Castile  anhydrite  appears  to 
be  normal.  The  depression  within  the  correlated 
marker  beds  in  the  Salado  Formation  in  Drillhole 
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DOE-2  is  interpreted  as  a  result  of  gravity-driven 
deformation  of  the  underlying  Castile  Formation. 
Several  stratigraphic  units  were  hydrologically 
tested  in  Drillhole  DOE-2.  Testing  of  the  unsatu- 
rated lower  portion  of  the  Dewey  Lake  Red  Beds 
was  unsuccessful  because  of  exceptionally  small 
rates  of  fluid  intake.  Drill-stem  tests  were  conduct- 
ed in  five  intervals  in  the  Rustler  Formation,  over 
the  Marker  Bed  138-139  interval  in  the  Salado 
Formation,  and  over  three  sandstone  members  of 
the  Bell  Canyon  Formation.  A  pumping  test  was 
conducted  in  the  Culebra  Dolomite  Member  of  the 
Rustler  Formation.  Pressure-pulse  tests  were  con- 
ducted over  the  entire  Salado  Formation.  Fluid 
samples  were  collected  from  the  Culebra  Dolomite 
Member  and  from  the  Hays  Member  of  the  Bell 
Canyon  Formation.  (Author's  abstract) 
W87-09333 


INTERNAL  HYDRAULICS  OF  DIFFUSERS 
WITH  UNIFORM  LATERAL  MOMENTUM 
DISTRIBUTION, 

Concordia  Univ.,  1455  De  Maisonneuve,  Montreal, 

Quebec,  Canada  H3G  1M8. 

For  primary  bibliographic  entry  see  Field  8B. 

W87-09366 


WASTEWATER-INDUCED    SOIL    CLOGGING 
DEVELOPMENT, 

RSE   Group,    Ayres    Association,    Madison,    WI 

53704. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-09373 


EVALUATING  ASPHALT  CAP  EFFECTIVE- 
NESS AT  SUPERFUND  SrTE, 

Solid  Wastes  Disposal  Program;  National  Solid 
Wastes  Management  Association,  Washington,  DC 
20036. 

E.  W.  Repa,  J.  G.  Herrmann,  E.  F.  Tokarski,  and 
R.  T.  Eades. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEDDU,  Vol.  113,  No.  3,  p  649-653,  June  1987.  1 
tab,  8  ref.  EPA  Contract  68-03-3113,  Work  assign- 
ment 39-5. 

Descriptors:  *Waste  disposal,  *Superfund  sites, 
•Capping,  'Hydraulic  conductivity,  *Asphalt  caps, 
Performance  evaluation,  Design  criteria,  Ground- 
water pollution. 

The  Western  Processing  Co.,  Inc.,  Superfund  site 
is  ranked  48th  out  of  the  786  sites  on  the  'National 
Priority  List'.  The  site  is  located  within  the  city 
limits  of  Kent,  Washington,  approximately  24  km 
south  of  Seattle  and  occupies  about  5.3  ha.  An 
asphalt  cap  was  placed  on  approximately  1.6  ha  of 
the  site  at  the  location  of  an  old  chemical  reaction 
pond.  After  cap  placement,  the  intrinsic  permeabil- 
ity of  selected  asphalt  concrete  cores  from  the  cap 
were  measured  using  air,  clean  water,  and  contami- 
nated site  water  as  permeants.  Test  results  were 
then  used  to  calculate  the  hydraulic  conductivities 
of  the  cores.  A  percentage  of  air  voids  analysis  was 
also  performed  as  a  check  on  the  intrinsic  perme- 
ability test  results.  The  recommendations  are:  (1) 
Asphalt  content  should  vary  from  6-9.5%;  (2)  min- 
eral filler  content  should  vary  from  8-13%;  (3) 
aggregate  size  should  be  matched  to  compacted 
depth  to  ensure  proper  compaction  without  bridg- 
ing of  the  coarse  aggregate;  (4)  pavement  samples 
should  be  tested  under  both  laboratory  and  field 
conditions;  (5)  the  subgrade  should  be  properly 
prepared  in  order  to  drain  water  under  the  pave- 
ment and  provide  a  stable  foundation;  (6)  joint 
edges  should  be  sloped  at  a  1:1  ratio  to  ensure 
proper  compaction;  (7)  a  tack  coat  should  be  ap- 
plied to  joint  edges  when  the  mix  is  cold  to  ensure 
proper  bonding;  (8)  the  asphalt  concrete  should  be 
compacted  to  4%  air  voids;  and  (9)  the  pavement 
surface  should  be  sealed  with  an  asphalt  sealer. 
(Alexander-PTT) 
W87-09379 


MULTIYEAR  STUDY  OF  SLUDGE  APPLICA- 
TION TO  FARMLAND:  PREVALENCE  OF 
BACTERIAL  ENTERIC  PATHOGENS  AND 
ANTIBODY  STATUS  OF  FARM  FAMILIES, 

Dept.  of  Medical  Microbiology,  The  Ohio  State 


Univ.,  Columbus,  OH  43210. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-09394 


ENVIRONMENTAL  ASPECTS  OF  ENERGY 
RELATED  SOLID  WASTE, 

National  Center  for  Analysis  of  Energy  Systems, 
Upton,  NY.  Biomedical  and  Environmental  As- 
sessment Div. 

M.  A.  Crowther,  and  S.  C.  Morris. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE-83  000769, 
A07  in  paper  copy,  A01  in  microfiche.  BNL-- 
51405.  April  1981.  118  p,  4  fig,  23  tab,  59  ref. 
Contract  No.  DE-ACO2-76CH00016. 

Descriptors:  *Waste  disposal,  'Water  pollution 
sources,  'Mine  wastes,  'Literature  reviews,  Solid 
waste  disposal,  Shales,  Oil  shale,  Energy  conver- 
sion, Coal  gasification,  Electric  power  production, 
Trace  metals,  Organic  compounds,  Sludge,  Fly 
ash,  Spoil  banks,  Waste  treatment. 

A  literature  review  of  solid  waste  disposal  in  the 
energy  industries  includes  regulatory  impacts, 
waste  characterization,  waste  disposal  options, 
waste  utilization,  and  environmental  and  health 
impacts.  Coal  combustion,  gasification,  liquefac- 
tion, and  oil  shale  are  considered.  By  2000  an 
estimated  170  million  tons  of  scrubber  sludge  and 
125  million  tons  of  ash  will  be  produced  annually 
by  utilities,  a  2-  to  4-fold  increase  over  that  pro- 
duced in  1975.  Inadequate  management  of  this 
waste  could  lead  to  mobilization  of  trace  metals 
and  other  contaminants  into  groundwater  and  sur- 
face water.  The  highly  variable  nature  of  wastes 
and  their  disposal  sites  assures  that  treatment  meth- 
ods must  be  customized.  Disposal  methods  include 
ponding  in  clay  soil  with  impervious  liners,  chemi- 
cal treatment  and  landfill,  disposal  in  mines,  and 
ocean  disposal.  Proper  management  must  consider 
long-term  monitoring,  runoff  prevention  or  con- 
trol, structural  strength,  permeability,  leachate  po- 
tential, solid  attenuation  of  leachate,  liner  life,  and 
dewatering  methods.  Wastes  from  coal  gasification 
and  liquefaction  are  particularly  variable  in  com- 
position. Among  the  substances  which  require  dis- 
posal are  heavy  metals  from  spent  catalysts  and 
organic  sludges  (may  be  incinerated).  Oil  shale 
processing  results  in  large  quantities  of  spent  shale, 
which  is  a  source  of  organic  pollutants.  Other 
possible  problems  with  the  spoil  banks  are  mass 
movement  affecting  runoff  and  infiltration,  runoff 
and  leaching  causing  water  pollution,  surface  de- 
stabilization  leading  to  wind  and  water  erosion, 
and  bioaccumulation  of  hazardous  substances  in 
vegetation.  (Cassar-PTT) 
W87-09427 


SCALE-UP  OF  SOLID  BOWL  CENTRIFUGES 
FOR  SLUDGE  DEWATERING, 

Duke   Univ.,   Durham,   NC.   Dept.   of  Civil   and 

Environmental  Engineering. 

P.  A.  Vesilind. 

IN:  Scale-Up  of  Water  and  Wastewater  Treatment 

Processes,  Butterworth,  Boston,  1983.  p  217-229,  8 

fig,  2  tab,  2  ref. 

Descriptors:  'Sludge  drying,  'Dewatering, 
•Wastewater  treatment,  'Centrifugation,  'Scale- 
up,  'Design  criteria,  Bowl  centrifuges. 

The  variables  influencing  centrifugal  dewatering 
are  classified  into  three  types:  (1)  fixed  machine 
variables  (bowl  diameter,  bowl  length,  beach 
angle,  beach  length,  scroll  pitch,  scroll  leads, 
sludge  feed  point);  (2)  selected  machine  variables 
(bowl  speed,  pool  depth,  scroll  speed,  chemical 
feed  point);  and  (3)  process  variables  (slurry,  feed 
rate,  sludge  type,  chemical  feed  rate).  With  the 
exception  of  the  rate  of  chemical  conditioner  addi- 
tion, increases  in  solids  recovery  are  accompanied 
by  a  decrease  in  cake  solids  concentration.  The 
scale-up  procedure  for  clarification  and  solids 
throughput  are  given.  For  successful  scale-up  both 
the  liquid  flow  rate  and  the  solids  loading  must  be 
estimated.  Activated  sludge  and  calcium  carbonate 
slurry  are  used  in  a  sample  scale-up.  Mathematical 
equations  are  given  to  calculate  the  hydraulic  ca- 
pacity of  a  larger  solid  bowl  centrifuge  from  data 
for  a  geometrically  similar,  smaller  one  using  the 


same  slurry  and   to  estimate  the   solids  handling 
capacity.  (See  also  VVH7  094'!  1 )  (Cassar-PJ  I ) 
W87-09445 


DREDGED    MATERIAL    CONTAINMENT    IN 

LONG  ISLAND  SOUND  (WITH  SPECIAL  EM 

PHASIS  ON  EASTERN  NEW  YORK  WA'I  KRSj 

Tetra  Tech,  Inc.,  Melville,  NY. 

For  primary  bibliographic  entry  see  Field  8A. 

W87-09474 


PROCEEDINGS:  1981  OIL  SPILL  CONFER 
ENCE  (PREVENTION,  BEHAVIOR,  CON 
TROL,  CLEANUP). 

American  Petroleum  Inst  ,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-09507 


EVALUATION  OF  OIL  SPILL  DISPERSAN1 
TESTING  REQUIREMENTS, 

SRI  International,  Menlo  Park,  CA. 

For   primary   bibliographic   entry   see   Field   5G 

W87-09508 


5F.  Water  Treatment  and 
Quality  Alteration 


RECOVERY  OF  WATER  FROM  ATMOSPHER 
IC  AIR  IN  ARID  CLIMATES, 

Corning  Glass  Works,  NY.  Research  and  Develop 

ment  Labs. 

T.  H.  Elmer,  and  J.  F.  Hyde. 

Separation    Science    and    Technology    SSTEDS 

Vol.  21,  No.  3,  p  251-266,  May  1986.  10  fig,  9  tab, 

ref. 

Descriptors:  'Drinking  water,  'Arid  climate! 
'Condensation,  'Hydrated  salts,  'Solar  energ) 
Adsorption,  Humidity,  Atmosphere. 

The  possibility  of  using  hydrated  salts  support© 
on  carrier  beds  for  extracting  water  from  coc 
night  air  and  solar  energy  for  recovering  the  moii 
ture  for  use  as  drinking  water  is  dealt  with.  Equip 
ment  for  obtaining  sorption  data  in  the  laborator 
is  described.  The  rate  of  water  adsorption  by  sail 
from  air  is  a  linear  function  of  relative  humidit; 
the  amount  adsorbed  depending  on  the  parti, 
pressure  of  water  exerted  by  the  hydrated  salt  c 
by  the  aqueous  salt  that  results  on  exposure  to  th 
moist  air.  To  assure  maximum  adsorption  it 
important  to  select  salts  whose  saturated  aqueoi 
solution  exhibits  minimal  aqueous  tension.  Hydra 
ed  salts  supported  on  carriers,  composed  of  i 
widely  different  materials  as  porous  glass,  sane 
and  fibrous  board,  all  release  water  equally  well  o 
heating,  despite  their  large  differences  in  physic 
makeup.  (Author's  abstract) 
W87-08601 


REMOVAL  OF  ANTIMONY  FROM  AQUEOI) 
SYSTEMS, 

Vanderbilt  Univ.,  Nashville,  TN.  Dept.  of  Chenu 

try. 

K.  Gannon,  and  D.  J.  Wilson. 

Separation    Science    and    Technology    SSTED! 

Vol.  21,  No.  5,  p  475-493,  July  1986.  2  fig,  7  tab,  4 

ref. 

Descriptors:  'Antimony,  'Water  treatmen 
♦Aqueous  solutions,  'Coprecipitation,  Colloid 
Iron,  Aluminum,  Lime,  Sulfides,  Toxicity. 

Antimony(III)  is  readily  removed  from  aqueoi 
systems  by  coprecipitation  with  ferric  hydroxit 
and  by  adsorbing  colloid  flotation  with  ferric  h 
droxide  and  sodium  dodecyl  sulfate.  Aluminu 
hydroxide  is  not  effective  in  removing  antimon 
Precipitation  with  lime  requires  quite  large  quan 
ties  of  lime  in  older  to  reduce  residual  Sb  levels 
desired  levels.  Precipitation  of  the  sulfide  in  tl 
presence  of  Fe(II)  or  Fe(III)  may  produce  lo 
residual  concentrations,  but  runs  the  risk  of  exp 
sure  to  highly  toxic  hydrogen  sulfide.  (Authoi 
abstract) 
W87-08604 
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ARATION  OF  MERCURY  FROM  AQUE- 
I  MERCURIC  CHLORIDE  SOLUTIONS  BY 
ON  SKINS, 

;a  Prefecture  Univ.,  Sakai  (Japan).  Dept.  of 
nical  Engineering. 

primary  bibliographic  entry  see  Field  5D. 
-08606 


TERIOLOGICAL  QUALITY  OF  DRINKS 
M  \  ENDING  MACHINES, 

'ersity    Hospital    of   Wales    (Cardiff).    Public 

thUb. 

.  Hunter,  and  S.  H.  Burge. 

nal  of  Hygiene  JOHYAY,  Vol.  97,  No.  3,  p 

S00,  December  1986.  3  tab,  5  ref. 

rnptors:  'Potable  water,  'Vending  machines, 
lforms,  'Water  quality,  'Bacteriology, 
nking  water.  Public  health. 

trvey  on  the  bacteriological  quality  of  both 
cing  water  and  flavored  drinks  from  coin  oper- 
vending  machines  is  reported.  Forty  four  per- 
of  25  drinking  water  samples  examined  con- 
d  coliforms  and  eighty  four  percent  had  viable 
ts  of  greater  than  1000  organisms  ml  at  30 
ees  C  Thirty  one  flavored  drinks  were  exam- 
six  percent  contained  coliforms  and  thirty 
percent  had  total  counts  greater  than  1000 
nisms  ml.  This  is  in  conflict  with  the  recent 
ipean  Community  directive  on  quality  of  all 
3le  water,  even  after  it  has  left  the  main 
ly.  It  is  suggested  that  the  D.H.S.S.  code  of 
tice  on  coin  operated  vending  machines  is  not 
5  followed.  It  is  also  suggested  that  drinking 
r  should  not  be  dispensed  from  such  machines, 
:hdt  hot  drinks  should  be  of  a  sufficiently  high 
erature,  and  cold  drinks  of  a  sufficiently  low 
:o  kill  any  coliform  organisms  present.  (Au- 
s  abstract) 
■08704 


ROVEMENT  OF  IRRIGATION  WATER  BY 
SUM  BEDS, 

ana  Agricultural  Univ.,  Hisar  (India).  Dept. 

ills. 

primary   bibliographic   entry   see   Field   5G. 

-08745 


"ER  USE  AND  HEALTH  IN  MUEDA,  MO- 
IBIQUE, 

Ion  School  of  Hygiene  and  Tropical  Medicine 

Jand).  Dept.  of  Tropical  Hygiene. 

umcross,  and  J.  L.  Cliff. 

sactions  of  the   Royal   Society   of  Tropical 

icine  and  Hygiene  TRSTAZ,  Vol.  81,  No.  1,  p 

1,  1987.  4  tab,  3  ref. 

riptors:  'Water  supply,  'Domestic  water  use, 
eda,  'Public  health,  'Bathing,  Food  habits, 
>,  Mozambique,  Trachoma. 

imparison  of  domestic  water  use  in  2  villages 
ueda,  Mozambique,  indicated  that  a  reduction 
e  length  of  the  water  collection  journey  from 
to  10  min  was  associated  with  an  increase  in 
ige  water  consumption  from  4. 1  to  11.1  liters 
jerson  per  day.  Bathing  and  washing  clothes 
unted  for  70%  of  the  increased  total.  Bathing 
hildren  was  a  regular  nightly  event  in  the 
ze  with  a  water  supply  but  almost  unknown  in 
ather.  Water  used  for  food  preparation  also 
•ased,  suggesting  that  scarcity  of  water  may 
influence  diet.  A  major  benefit  of  water  supply 
e  saving  of  women's  time  and  effort  from 
r  collection.  In  Mueda,  it  was  an  average  of  1 
li  per  day.  More  than  half  the  time  saved  was 
t  on  other  household  tasks,  particularly  grind- 
cereals,  and  on  other  productive  work.  Women 
t  much  of  the  remainder  with  their  children.  A 
loma  survey,  organized  as  a  training  exercise 
nedical  students,  found  a  19%  prevalence  of 
loma  in  the  village  with  a  water  supply,  while 
prevalence  was  twice  this  figure  in  another 
ge  with  no  supply.  (Author's  abstract) 
*Oo777 


)W  LEDGE  ATTITUDES  AND  PRACTICES 
RELATION  TO  SCHISTOSOMIASIS  IN  A 
IAL  COMMUNITY, 


Blair  Research  Lab.,  Causeway  (Zimbabwe). 
P.  Taylor,  S.  K.  Chandiwana,  J.  M.  Govere,  and 
F.  Chombo. 

Social  Science  Medicine  SSMDEP,  Vol.  24,  No.  7, 
p  607-611,  April  1987.  5  tab,  17  ref. 

Descriptors:  'Public  health,  'Rural  areas,  'Schis- 
tosomiasis, 'Sanitation,  'Water  supply,  Latrines, 
Surveys,  Education. 

A  knowledge  attitudes  and  practices  survey  of 
sanitation,  water  supplies  and  schistosomiasis  was 
carried  out  in  a  rural  schistosomiasis  endemic  area 
of  Zimbabwe.  Questionnaires  were  administered  to 
349  households.  No  latrines  were  present  61%  of 
households  and  information  on  use,  likes  and  dis- 
likes was  collected.  Most  drinking  water  was  col- 
lected from  sources  presenting  no  risk  of  schistoso- 
miasis whereas  most  washing  activities  were  car- 
ried out  at  sites  presenting  such  a  risk.  Schistosomi- 
asis was  thought  to  be  a  problem  in  the  community 
by  over  50%  of  households  and  79%  gave  haema- 
turia  as  a  symptom  of  the  disease.  There  was  a 
correlation  between  the  washing  site  and  the  re- 
ported presence  of  schistosomiasis  in  the  family. 
(Author's  abstract) 
W87-08778 


GIANT  WATER  TANK  RISES  IN  AUSTIN, 

J.  J.  Kosowatz. 

Engineering  News  Record  ENREAU,  Vol. 

No.  12,  p  79,81,  March  1987. 


218, 


Descriptors:  'Water  tanks,  'Water  storage,  'Res- 
ervoirs, 'Costs,  'Construction  costs,  Construction, 
Economic  aspects,  Reservoir  construction,  Con- 
struction methods,  Construction  materials,  Austin, 
Texas,  Storage  reservoirs,  Storage  tanks. 

The  largest  ground-level  water  storage  reservoir  is 
being  built  in  Austin,  Texas.  The  Martin  Hill  Res- 
ervoir has  a  storage  capacity  of  34  million  gallons 
and  its  height  and  volume  provide  enough  pressure 
for  the  distribution  of  10  million  gallons.  The  alter- 
native designs  that  were  considered  were  summa- 
rized along  with  the  respective  initial  and  long- 
term  costs.  Construction  costs  and  procedures 
were  mentioned.  The  tank  is  expected  to  be  ready 
for  operation  by  the  end  of  May.  (Wood-PTT) 
W87-08801 


COOPERATIVE  SOLUTION  FOR  A  WATER 
SYSTEM  'EMERGENCY', 

E.  Becker,  and  R.  G.  Neuner. 

Public  Works  PUWOAH,  Vol.  118,  No.  3,  p  66-67, 

March  1987. 

Descriptors:  'Water  treatment  facilities,  'Water 
treatment,  'Filtration,  'Municipal  water,  New 
Jersey,  Drinking  water,  Anthracite,  Filters,  Costs, 
Economic  aspects. 

In  March  1986  residents  of  the  Borough  of  Butler, 
New  Jersey,  found  small  pieces  of  anthracite  in 
their  drinking  water.  It  was  determined  that  the 
problem  was  due  to  filter  media  losses.  Therefore, 
the  horizontal  filters  which  were  out  of  service  at 
the  time  were  inspected  and  the  shop  drawings 
were  reviewed.  It  was  found  that  of  the  original  36 
inches  of  graded  anthracite,  only  26  inches  re- 
mained in  one  filter,  16  in  a  second,  and  only  a  few 
in  the  third.  Strainers  were  missing,  clogged,  or 
greatly  impaired.  The  field  studies  enabled  the 
engineers  to  identify  the  circumstances  which  con- 
tributed to  the  failure  of  the  filter  underdrain 
system  and  allowed  the  media  to  enter  the  water 
system.  Because  of  the  emergency  situation,  the 
Borough  was  able  to  deal  directly  with  a  filter 
construction  company  thus  saving  more  than  two 
months  in  filter  downtime  and  thousands  of  dollars 
in  reconstruction  costs.  Details  of  the  successful 
rehabilitation  work  were  presented.  (Wood-PTT) 
W87-08807 


PRESENCE  OF  LEGIONELLA  IN  LONDON'S 
WATER  SUPPLIES, 

Thames  Water  Authority,  London  (England). 
J.  S.  Colbourne,  and  R.  M.  Trew. 
Israel  Journal  of  Medical  Sciences  IJMDAI,  Vol. 
22,  No.  9,  p  633-639,  September  1986.  5  tab,  14  ref. 


Descriptors:  'Legionella,  'London,  'Water 
supply,  'Domestic  water,  'Cooling  water,  'Public 
health,  'Surveys,  Bacteria,  Pathogenic  bacteria, 
Isolation,  Water  pollution  sources,  Monitoring, 
Rivers,  Water  conveyance,  Sampling,  Diseases, 
Human  diseases,  Epidemiology,  Potable  water,  Mi- 
crobiological studies. 

A  study  was  conducted  to  determine  the  frequency 
of  Legionella  in  London's  drinking  water  over  a 
period  of  a  year,  from  the  treatment  plant  to  the 
consumer's  tap.  Legionella  has  not  been  isolated 
from  raw  river  water  entering  London's  treatment 
works  or  from  treated  water  entering  the  distribu- 
tion network.  Sixty-two  monitoring  taps  in  build- 
ings located  in  21  supply  areas  were  sampled  twice 
for  Legionella;  only  2  (2.4%)  were  positive  during 
the  autumn/winter  of  1985/86.  The  strain  found 
was  L.  pneumophila  serotype  1,  subgroup  Olda, 
and  numbers  ranged  from  100  to  10,000/1.  Al- 
though the  survey  is  incomplete,  it  is  concluded 
that  London's  public  water  supplies  are  not  a 
source  of  strains  of  Legionella  associated  with 
disease.  (Doria-PTT) 
W87-08901 


BIOCIDAL  CONTROL  OF  LEGIONELLAE, 

Boots  Company  PLC,  Nottingham  (England). 
R.  Elsmore. 

Israel  Journal  of  Medical  Sciences  IJMDAI,  Vol. 
22,  No.  9,  p  647-654,  September  1986.  5  fig,  3  tab, 
29  ref. 

Descriptors:  'Biocides,  'Legionella,  'Cooling 
water,  'Growth,  'Water  treatment,  Pesticides, 
Field  tests,  Bacteria,  Pathogenic  bacteria,  Diseases, 
Human  diseases,  Performance  evaluation,  Fungi, 
Monitoring,  Isolation,  Ecology,  Microbiological 
studies. 

The  use  of  biocides  is  examined  for  controlling  the 
growth  of  Legionella  pneumophila  in  recirculating 
cooling  water  systems.  The  reasons  for  using  bio- 
cides and  their  ideal  properties  are  discussed.  Com- 
parative studies  on  the  activity  of  several  biocides 
against  Legionella  are  reported,  with  more  detailed 
laboratory  and  field  studies  on  2-bromo-2-nitropro- 
pane-l,3-diol  (BNPD).  Laboratory  results  show 
that  all  the  commercially  available  water-treatment 
biocides  tested  inhibited  the  growth  of  Legionella 
at  MIC  values  ranging  from  6.25  ppm  to  800  ppm. 
BNPD  was  effective  both  in  the  laboratory  and 
cooling-tower  studies.  The  activity  of  biocides 
against  specific  organisms  implicated  in  supporting 
the  growth  of  L.  pneumophila  is  discussed.  It  is 
concluded  that  biocides  selected  for  Legionella 
control  should  possess  broad-spectrum  activity. 
(Author's  abstract) 
W87-08904 


EPIDEMIOLOGICAL  EVIDENCE  OF  LEGION- 
ELLOSIS  TRANSMISSION  THROUGH  DO- 
MESTIC HOT  WATER  SUPPLY  SYSTEMS 
AND  POSSIBILITIES  OF  CONTROL, 

Alexis  Carrel  Faculty  of  Medicine,  Lyon  (France). 

National  Health  Lab. 

N.  Bornstein,  C.  Vieilly,  M.  Nowicki,  J.  C. 

Paucod,  and  J.  Fleurette. 

Israel  Journal  of  Medical  Sciences  IJMDAI,  Vol. 

22,  No.  9,  p  655-661,  September  1986.  2  fig,  1  tab, 

15  ref. 

Descriptors:  'Path  of  pollutants,  'Epidemiology, 
'Legionella,  'Domestic  water,  'Water  convey- 
ance, 'Water  treatment,  'Human  diseases,  Dis- 
eases, Bacteria,  Pathogenic  bacteria,  Hospitals, 
Contamination,  Water  pollution  sources,  Water 
pollution  effects,  Microbiological  studies,  Chlorin- 
ation,  Temperature  effects,  Decontamination, 
Chlorine,  Temperature,  Water  temperature,  Physi- 
cal properties. 

Evidence  was  sought  for  an  epidemiological  link 
between  hot  water  supply  systems  and  the  occur- 
rence of  Legionnaire's  disease  in  two  settings  for 
which  diverging  results  were  obtained  when  simi- 
lar eradication  protocols  were  applied.  The  two 
settings  were  an  administrative  building  associated 
with  a  fatal  case  due  to  Legionella  pneumophila 
SG  1,  and  a  hospital  with  11  cases  due  to  L.  anisa. 
Two    decontamination    methods    were    applied: 
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chlorination  and  a  rise  in  hot  water  temperature. 
Time-limited  control  measures  in  the  hospital  were 
inadequate,  resulting  in  only  temporary  eradica- 
tion, followed  by  a  rapid  recolonization  of  legion- 
ellae  and  the  appearance  of  new  nosocomial  cases. 
Decontamination  of  the  administrative  building 
was  effective  when  a  constant  concentration  of  5 
ppm  free  chlorine  was  obtained  at  tap  outlets  and 
the  water  temperature  was  maintained  at  55  C. 
(Author's  abstract) 
W87-08905 


ASSOCIATION  BETWEEN  LEGIONELLA 
PNEUMOPHILA  AND  AMOEBAE  IN  WATER, 

Bundesgesundheitsamt,    Berlin    (Germany,    F.R.). 

Inst,  fuer  Wasser-,  Boden-  und  Lufthygiene. 

M.  Henke,  and  K.  M.  Seidel. 

Israel  Journal  of  Medical  Sciences  IJMDAI,  Vol. 

22,  No.  9,  p  690-695,  September  1986.  2  fig,  5  tab, 

26  ref. 

Descriptors:  'Legionella,  'Protozoa,  'Groundwat- 
er, 'Potable  water,  'Microbiological  studies, 
•Ecology,  'Epidemiology,  Sampling,  Filtration, 
Membrane  filtration,  Sample  preparation,  Agars, 
Culture  media,  Isolation,  Temperature,  Incubation, 
Drinking  water,  Culturing  techniques,  Growth, 
Bacteria,  Pathogenic  bacteria. 

The  presence  of  amebae  and  Legionella  pneumo- 
phila was  investigated  in  groundwater,  drinking 
water  supplies,  and  whirlpools  in  5  German  cities. 
Samples  were  concentrated  by  membrane  filtra- 
tion. L.  pneumophila  was  detected  on  buffered 
charcoal  yeast  extract  agar,  and  amebae  by  invert- 
ing filters  on  nonnutrient  plates  seeded  with  Es- 
chirichia  coli.  Amebae  were  detected  in  65%  of 
samples  found  to  be  positive  for  L.  pneumophila, 
and  L.  pneumophila  and  amebae  were  detected 
together  in  38%  of  warm  drinking  water  samples. 
Amebae  were  found  in  88%  of  cold  drinking  water 
samples.  The  presence  of  L.  pneumophila  and 
amebae  in  whirlpool  waters  (42%)  presents  a  risk 
for  man.  Amebae  were  found  to  support  intracellu- 
lar multiplication  of  L.  pneumophila  in  Chang's 
medium  and  autoclaved  tap  water.  Results  con- 
firmed that  interaction  between  L.  pneumophila 
and  amebae  could  occur  in  nature,  and  that  the 
latter  could  act  as  hosts  for  legionellae  and  support 
their  growth.  (Author's  abstract) 
W87-08906 


INNOVATIVE  STATE  POLICIES  FOR  AIDING 
COMMUNITY  WATER  SUPPLIERS, 

Transportation  Research  Board,  Washington,  DC. 
N.  P.  Humphrey,  and  C.  Walker. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  5,  p  34-41,  May  1987.  1 
fig,  1  tab,  4  ref,  2  append. 

Descriptors:  'Water  supply,  'Policy  initiatives, 
'Economic  aspects,  'Financing,  'Credit,  Drinking 
water. 

State  policy  initiatives  for  assisting  communities  in 
managing,  financing,  and  regulating  water  supplies 
are  discussed.  States  can  provide  either  direct  as- 
sistance through  grants  or  loans,  or  act  as  interme- 
diaries to  lend  their  stronger  credit  support  to 
communities  that  otherwise  would  not  have  access 
to  the  national  credit  markets.  The  choice  of  the 
specific  aid  mechanism  depends  on  the  state's  fi- 
nancial position  and  on  its  program  objectives. 
Financial  assistance  alone,  however,  may  be  insuf- 
ficient to  resolve  the  more  fundamental  institution- 
al problems  that  hamper  provision  of  drinking 
water.  Several  states  have  tied  financial  aid  pro- 
grams to  incentives  for  reforming  local  manage- 
ment practices.  Others  have  initiated  programs 
with  the  sole  purpose  of  encouraging  improved 
water  resource  management.  Finally,  if  water 
supply  problems  are  critical,  states  may  regulate 
management  practices  and  use  of  local  water  sup- 
plies. (Author's  abstract) 
W87-08951 


REGULATORY    DILEMMAS    ENSNARE   ARI- 
ZONA'S SMALL  WATER  COMPANIES, 

H.  A.  Holub. 

Journal  of  the  American  Water  Works  Association 


JAWWA5,  Vol.  79,  No.   5,  p  42-47,  May   1987. 

Descriptors:  'Development,  'Water  rates,  'Water 
supply,  'Regulations,  'Legal  aspects,  'Arizona, 
Conservation,  Public  health. 

The  hundreds  of  small  privately  owned  water 
companies  in  Arizona  that  have  been  spawned  by 
development  of  rural  subdivisions  are  faced  with 
conflicting  state  conservation  requirements  and 
health  regulations  in  addition  to  the  state's  public 
utility  regulatory  agency,  which  rules  on  rate 
cases.  In  many  instances,  developers  are  unwilling 
to  subsidize  the  cost  of  maintaining  and  operating 
the  water  systems  necessary  for  the  sale  of  lots  in 
the  subdivision  once  all  the  lots  are  sold.  Home- 
owners are  faced  with  inadequate  or  unsafe  water 
supplies  and  depreciated  or  unsalable  properties. 
The  size  of  the  rate  increases  that  would  be  neces- 
sary to  rectify  the  inadequacies  of  these  small 
systems  is  politically  unpalatable,  and  noncompli- 
ance with  health  regulations  caused  by  inadequate 
revenues  incurs  penalties.  Reforms  seem  to  be 
mandatory,  and  in  the  fall  of  1986,  a  sweeping  set 
of  proposals  worked  out  by  an  appointed  commit- 
tee was  submitted  to  the  state  legislature.  (Author's 
abstract) 
W87-08952 


WATER  RESOURCES  AUDIT  FOR  SMALL 
COMMUNITIES, 

Texas   Tech   Univ.,    Lubbock.   Water   Resources 

Center. 

K.  M.  Trauth,  B.  J.  Claborn,  and  L.  V.  Urban. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.  5,  p  48-51,  May  1987.  1 

fig,  2  ref. 

Descriptors:  'Water  supply,  'Water  resources 
audit,  'Communities,  'Management  planning, 
Water  conservation,  Wastewater  reuse,  Water 
demand. 

Small  and  intermediate-sized  municipalities  fre- 
quently lack  the  resources  to  carry  out  effective 
water  management  programs.  A  detailed,  'do-it- 
yourself  audit  is  now  available  to  such  communi- 
ties to  help  them  identify  available  water  re- 
sources, isolate  problem  areas,  set  goals,  and  devel- 
op management  strategies.  Stressing  water  conser- 
vation and  reuse,  the  audit  has  five  goals:  to  identi- 
fy the  potential  for  conservation,  to  reduce  volu- 
metric demand,  to  reduce  peak  demand  in  order  to 
postpone  the  need  for  water  system  expansion,  to 
identify  potential  uses  for  wastewater  and  storm- 
water,  and  to  promote  responsible  management  of 
water  resources.  The  guide's  self-help  format,  com- 
plete with  questions  and  instructions,  enables  mu- 
nicipalities to  perform  an  audit  without  outside 
assistance  and  to  repeat  the  procedure  when  neces- 
sary. (Author's  abstract) 
W87-08953 


CURBING   THMS   IN   SMALL   WATER   SYS- 
TEMS, 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 
ing. 

A.  D.  Levine,  E.  R.  Baumann,  and  L.  B.  Lind. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  79,  No.  5,  p  52-56,  May  1987.  5 
tab,  18  ref. 

Descriptors:  'Water  supply,  'Trihalomethanes, 
'Water  treatment,  'Iowa,  Surveys. 

Under  current  federal  law,  public  water  supplies 
that  serve  fewer  than  10,000  people  are  not  re- 
quired to  monitor  or  control  trihalomethanes 
(THMs).  Small  water  utilities  in  Iowa  were  sur- 
veyed to  determine  whether  THM  contamination 
is  a  problem  and  to  identify  measures  for  THM 
control  appropriate  for  small  utilities.  Grab  sam- 
ples were  collected  in  July  and  August  1983  and 
September  1984  from  treatment  facilities  and  from 
distribution  systems  in  communities  with  fewer 
than  10,000  residents.  More  than  75  percent  of  the 
communities  had  THM  levels  in  excess  of  the 
maximum  contaminant  level.  Treatment  modifica- 
tions that  influence  the  formation  of  THMs  are 
reviewed  and  control  measures  appropriate  for 
small  utilities  are  recommended.  (Author's  ab- 
stract) 


W87-08954 


APPLYING     ECONOMIC     PRINCIPLES    TO 
SMALL  WATER  SYSTEMS, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

For  primary  bibliographic  entry  see  Field  6C. 

W87-08955 


AIR-WATER  PHASE  EQUILIBRIA  OF  VOLA- 
TILE ORGANIC  SOLUTES, 

Eidgenoessische   Anstalt   fuer   Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

C.  Munz,  and  P.  V.  Roberts. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.  5,  p  62-69,  May  1987.  11 

fig,  3  tab,  41  ref.  EPA  Assistance  agreement  CR- 

808851. 

Descriptors:  'Water  treatment,  'Volatile  organic 
compounds,  'Air  stripping,  'Henry's  law,  'Model 
studies,  Thermodynamics,  Vapor  pressure,  Solubil 
ity,  Solvents,  Solutes,  Temperature  effects. 

The  equilibrium  or  Henry's  constant,  H  sub  c  anc 
the  mass  transfer  rate  constant,  K  sub  L(a),  are  th< 
major  factors  determining  the  extent  of  transfe 
during  bubble  aeration  and  in  countercurren 
packed  columns.  This  study  delineates  the  limits  o 
validity  of  Henry's  law  for  nonionizing  halogenat 
ed  solutes  and  presents  data  on  the  effects  o 
temperature  and  the  addition  of  model  cosolvent 
on  the  Henry's  constant.  The  experimental  result 
are  compared  with  predictions  from  a  semi-empiri 
cal  thermodynamic  model  and  from  vapor  pressur 
and  solubility  data.  No  effect  of  solute  concentre 
tion  on  the  solute's  Henry's  constant  was  observe 
up  to  solute  liquid  mole  fractions  of  .001.  Ver 
high  cosolvent  concentrations,  in  excess  of  10  g/I 
are  required  to  reduce  the  solute's  Henry's  cor 
stant.  The  Henry's  constant  of  the  organic  con- 
pounds  studied  increases  by  a  factor  of  approx 
mately  1.6  with  each  10  C  rise  in  temperatun 
representing  a  very  strong  effect.  Thus,  temper, 
ture  is  likely  to  be  a  key  parameter  affecting  tl 
extent  of  removal  of  volatile  organic  compounds  i 
gas-liquid  contacting  processes.  (Author's  abstrac 
W87-08956 


OPERATIONAL  VARIABLES  AND  THE  Rl 
LEASE  OF  COLONIZED  GRANULAR  ACT 
VATED  CARBON  PARTICLES  IN  DRINKIN 
WATER,  . 

Montana  State  Univ.,  Bozeman.  Dept.  of  Microt 

ology. 

A.  K.  Camper,  S.  C.  Broadaway,  M.  W. 

LeChevallier,  and  G.  A.  McFeters. 

Journal  of  the  American  Water  Works  AssociatK 

JAWWA5,  Vol.  79,  No.  5,  p  70-74,  May  1987. 

tab,  27  ref.  EPA  CR81O015. 

Descriptors:  'Water  treatment,  'Carbon  filtei 
•Activated  carbon,  'Filtration,  'Drinking  wat< 
Bacteria,  Statistical  analysis,  Turbidity. 

Laboratory  and  field  studies  were  conducted 
determine  the  impact  of  granular  activated  carbi 
(GAC)  drinking  water  filters  and  various  op< 
ational  variables  on  the  release  of  populated  filti 
tion  medium  into  finished  water.  Initially,  vano 
filtration  media  were  compared.  In  laborato 
column  experiments,  the  surfaces  of  GAC,  sar 
and  anthracite  particles  were  populated  to  t 
same  level  with  heterotrophic  plate  count  (HP 
bacteria.  However,  GAC  supported  greater  nu 
bers  of  the  coliform  Klebsiella  oxytoca  than  t 
other  two  media.  A  comparison  of  the  media  fr< 
operating  drinking  water  filters  showed  that  GA 
filtered  water  contained  particles  with  attach 
HPC  and  coliform  bacteria  to  a  greater  extent  th 
sand-  and  anthracite-treated  water.  The  invol' 
ment  of  various  operational  variables  in  the 
creased  release  of  populated  fines  was  evaluated 
two  facilities.  Statistical  analyses  showed  tl 
GAC  age  does  not  affect  the  occurrence  of  po| 
lated  fines  in  filtered  water.  However,  a  dee| 
GAC  bed,  an  increase  in  applied  water  turbidi 
and  an  elevated  filtration  rate  were  implicated 
contributing  to  the  presence  of  populated  filtrat 
medium  in  drinking  water.  (Author's  abstract) 
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74)8957 


a'RRENCE,  SIGNIFICANCE,  AND  DETEC- 
>N  OF  KLEBSIELLA  IN  WATER  SYSTEMS, 

ironmental     Protection    Agency,    Cincinnati, 

.  Drinking  Water  Research  Div. 

primary  bibliographic  entry  see  Field  5A. 

7-08958 


V1MITTEE  REPORT:  MICROBIOLOGICAL 
SSIDERATIONS  FOR  DRINKING  WATER 
JULATION  REVISIONS, 

encan  Water  Works  Association,  New  York. 

I  Geldreich,  A.  E.  Greenberg,  C.  N.  Haas,  J. 

loff,  and  R.  J.  Karlin. 

mal  of  the  American  Water  Works  Association 

VWA5,  Vol.  79,  No.  5,  p  81-84,  88,  May  1987. 

f. 

cnptors:  'Water  quality,  'Microbiological 
lies,  'Water  treatment,  'Drinking  water,  'Reg- 
ions, Reviews. 

ause  of  the  importance  of  the  microbiological 
lity  of  water,  the  AWWA  Organisms  in  Water 
unittee  elected  to  review  the  various  options 
approaches  that  had  been  proposed  in  connec- 
with  revised  drinking  water  regulations.  This 
>rt  addresses  these  proposals,  as  well  as  current 
:ti.~e,  and  summarizes  the  committee's  concerns 
recommendations.  (Author's  abstract) 
7-08959 


3DUCTION  FUNCTIONS  FOR  WATER  DE- 
ERY  SYSTEMS:  ANALYSIS  AND  ESTIMA- 
»N  USING  DUAL  COST  FUNCTION  AND 
•LICIT  PRICE  SPECIFICATIONS, 

■emont  McKenna  Coll.,  CA.  Dept.  of  Econom- 

primary  bibliographic   entry   see   Field   6D. 
7-09014 


SDBOOK  OF  PUBLIC  WATER  SYSTEMS. 

i  Nostrand  Reinhold  Co.,  New  York,  NY. 
5.  1113  p.  Edited  by  Robert  B.  Williams  and 
don  L.  Culp. 

criptors:  'Handbooks,  'Water  conveyance, 
inicipal  water,  'Water  treatment,  'Water  treat- 
it  facilities,  Cost-benefit  analysis,  Research  pri- 
ies,  Trihalomethanes,  Sludge,  Waste  disposal. 

5  book  demonstrates  innovative  and  cost-effi- 
it  techniques  for  designing  and  operating  public 
er  systems,  provides  data  from  current  water 
em  research,  evaluates  applications  of  new 
er  treatment  methods,  and  analyzes  water 
ject  costs.  Topics  of  special  interest  includes: 
trihalomethane  (THM)  removal  and  control  - 
i  to  keep  THM  levels  below  recently  specified 
imurn  concentrations;  (2)  small  water  treat- 
it  systems  -  provides  the  first  comprehensive 
luation  of  affordable  treatment  methods  for 
11  municipal  systems;  (3)  energy  conservation 
miques  -  how  to  select  equipment  and  methods 
reduce  the  rising  energy  costs  of  water  treat- 
it;  (4)  sludge  handling  and  disposal  -  how  to 
lply  with  newly  mandated  restrictions;  (5) 
rce  development  -  how  to  design  surface  and 
undwater  sources  that  avoid  the  harmful  effects 
>ast  practices.  Also  included  are  the  full  details 
pumping  systems,  upgrading  existing  water 
itment  plants,  and  pretreatment  processes  for 
"ace  water  supplies.  (Lantz-PTT) 
7-09063 


NDBOOK  OF  CHLORINATION, 

primary   bibliographic   entry   see   Field    5D. 
7-09064 


FE  DRINKING  WATER:  THE  IMPACT  OF 
EMICALS  ON  A  LIMITED  RESOURCE. 

nking  Water  Research  Foundation,  Alexandria, 

'  primary  bibliographic  entry  see  Field  5C. 
7-09114 


CHEMICALS  AND  SAFE  DRINKING  WATER: 
NATIONAL  AND  INTERNATIONAL  PER- 
SPECTIVE, 

Chemical  Industry  Inst,  of  Toxicology,  Research 

Triangle  Park,  NC. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-09115 


DRINKING  WATER:  A  GLOBAL  VICTUAL, 

Health   and   Welfare   Canada,   Ottawa   (Ontario). 

Health  Protection  Branch. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-09116 


PUBLIC    DRINKING    WATER    AND    CHEMI- 
CALS, 

American    Water    Works    Association    Research 

Foundation,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-09117 


BOTTLED  WATER:  AN  ALTERNATIVE 
SOURCE  OF  SAFE  DRINKING  WATER, 

McKesson  Operations  Resource  Group,  San  Fran- 
cisco, California.  Government  Relations  and  Scien- 
tific Affairs. 
J.  T.  Hutton. 

IN:  Safe  Drinking  Water:  The  Impact  of  Chemi- 
cals on  a  Limited  Resource.  Lewis  Publishers, 
Chelsea,   Michigan.    1985.   p   33-41,    1   fig,    1   tab. 

Descriptors:  'Drinking  water,  'Water  treatment, 
'Bottled  water,  'Public  health,  Ozonation,  Filtra- 
tion, Organoleptic  properties,  Consumptive  use, 
Potable  water,  Water  quality  control. 

The  number  of  Americans  drinking  bottled  water 
is  increasing  by  10%  every  year.  Bottled  water  is 
used  for  medical  reasons  where  low  sodium  and 
low  nitrate  levels  are  prescribed,  for  emergency 
situations  caused  by  natural  disasters  or  by  pollu- 
tion of  water  supplies,  and  for  aesthetic  reasons  of 
good  taste,  color  and  odor.  Per  capita  consumption 
of  bottled  water  is  greatest  in  the  Southwest, 
where  growing  populations  and  limited  water  sup- 
plies combine  to  push  total  dissolved  solids  levels 
up  and  consumer  acceptance  down.  Most  bottled 
water  users  are  served  by  direct  delivery  of  large 
5-gallon  bottles  to  homes,  offices,  factories,  hospi- 
tals, and  public  facilities.  The  bottled  water  indus- 
try is  represented  by  a  trade  association,  the  Inter- 
national Bottled  Water  Association,  headquartered 
in  Alexandria,  Virginia.  The  industry  distributes 
four  generic  types  of  bottled  water,  all  of  which 
must  be  derived  from  a  protected  source.  All  bot- 
tled water  is  processed  in  some  manner,  usually  by 
ozonation,  or  membrane  filtration.  Bottled  water  is 
regulated  by  the  Food  and  Drug  Administration.  It 
must  also  meet  EPA's  Interim  Primary  and  all 
Secondary  Drinking  Water  Standards.  In  addition 
to  government  regulation,  the  industry  employs 
the  American  Sanitation  Institute  to  audit  the  per- 
formance of  each  member  company  in  providing 
quality  drinking  water.  The  possible  contributions 
of  bottled  water  to  the  nations's  future  safe  drink- 
ing water  programs  in  terms  of  safety,  availability, 
and  cost  are  discussed.  (See  also  W87-09114) 
(Geiger-PTT) 
W87-09118 


OVERVIEW  OF  POINT-OF-USE  WATER 
TREATMENT  TECHNOLOGY, 

Everpure,  Inc.,  Westmont,  IL. 
P.  Regunathan. 

IN:  Safe  Drinking  Water:  The  Impact  of  Chemi- 
cals on  a  Limited  Resource.  Lewis  Publishers, 
Chelsea,  Michigan.  1985.  p  43-62,  8  fig,  6  tab,  10 
ref. 

Descriptors:  'Water  treatment,  'Drinking  water, 
'Activated  carbon,  'Filtration,  'Chemical  treat- 
ment, Organic  compounds,  Turbidity,  Disinfec- 
tion, Water  softening,  Domestic  use,  Dissolved 
solids,  Cost  analysis,  Anion  exchange,  Reverse  os- 
mosis, Hardness. 

The  treatment  of  water  at  the  point  of  use  (POU) 
has  increased  many  fold  during  the  last  ten  years  to 
meet  the  real  and  perceived  needs  of  the  consum- 


ers of  the  United  States.  While  most  POU  units  are 
acquired  for  the  improvement  of  aesthetic  quali- 
ties, more  and  more  devices  are  becoming  avail- 
able to  reduce  the  concentration  of  health-related 
contaminants  in  some  water  supplies.  Existing 
POU  units  include  softeners  to  remove  hardness, 
adsorption  filters  for  the  removal  of  dissolved  or- 
ganics,  particulate  filters  for  removing  turbidity, 
cysts,  and  asbestos  fibers,  and  reverse  osmosis- 
activated  carbon  systems  to  remove  dissolved  min- 
erals along  with  other  contaminants.  Types  of 
POU  units  discussed  include:  granular  beds,  spool 
filters,  pleated  filters,  precoat  filters,  reverse  osmo- 
sis units,  and  other  miscellaneous  units.  In  the 
home  these  units  may  appear  as  faucet  add-on 
units,  under-the-sink  units,  whole  household  units, 
and  unplumbed  units.  While  the  POU  unit  is  still 
predominantly  required  for  removal  of  taste,  odor, 
visible  dust,  and  rust,  removal  of  health-related 
organic  and  inorganic  compounds  is  gaining  im- 
portance in  the  industry.  POU  units  containing 
activated  carbon  have  been  of  practical  use  in 
removing  or  reducing  levels  of  various  volatile 
organics.  Home  water  softening  units  are  useful  in 
removing  heavy  metals.  POU  products  designed 
for  particulate  removal  vary  widely  according  to 
their  applications.  Studies  have  shown  that  bacte- 
ria can  grow  on  the  effluent  side  of  POU  systems. 
As  of  yet,  no  effective  bacteriostat  has  been  devel- 
oped for  use  in  POU  devices.  Other  studies  have 
shown  the  economic  viability  of  the  POU  ap- 
proach compared  to  central  treatment.  (See  also 
W87-091 14)  (Geiger-PTT) 
W87-09119 


EFFECTIVE  ALTERNATIVE  TO  OFFICIAL 
REGULATION  OF  INDIRECT  ADDITIVES  TO 
DRINKING  WATER, 

National  Sanitation  Foundation,  Ann  Arbor,  MI. 
N.  I.  McClelland. 

IN:  Safe  Drinking  Water:  The  Impact  of  Chemi- 
cals on  a  Limited  Resource.  Lewis  Publishers, 
Chelsea,  Michigan.  1985.  p  63-81,  4  fig,  5  tab,  20 
ref. 

Descriptors:  'Drinking  water,  'Water  treatment, 
'Chemical  treatment,  'Pesticides,  'Water  quality 
standards,  Organic  compounds,  Leaching,  Public 
health,  Toxicity,  Regulations,  Plumbing,  Plastics, 
Water  quality  control. 

The  U.  S.  Environmental  Protection  Agency  has 
authority  to  regulate  substances  in  drinking  water 
when  the  water  is  a  public  supply  serving  over  25 
people.  The  EPA  has  established  primary  stand- 
ards (maximum  contaminant  levels)  for  ten  inor- 
ganic chemicals,  six  pesticides,  total  trihalometh- 
anes, radionuclides,  coliform  bacteria,  and  turbidi- 
ty. In  addition,  the  EPA  is  granted  emergency 
powers  and  provides  technical  guidance  through 
its  program  of  Health  Advisories.  To  deal  with  the 
issue  of  additives,  EPA  established  an  Additives 
Evaluation  Branch  in  1980.  Products  which  may 
contribute  indirect  additives  to  drinking  water  in- 
clude pipes,  fittings,  and  appurtenances  used  as 
components  of  distribution  and  plumbing  systems; 
paints,  coatings;  joining  materials,  including  caulks 
and  sealants,  films  and  liners;  and  other  items 
which  are  in  direct  contact  with  the  water.  Many 
studies  report  leaching  of  toxic  compounds  into 
water  from  indirect  sources.  Risk-benefit  analyses 
must  be  performed  to  assess  the  effects  of  indirect 
additives  on  public  health  and  the  costs  of  correct- 
ing these  problems.  The  National  Sanitation  Foun- 
dation (NSF)  has  established  minimum  public 
health  and  safety  requirements  for  thermoset  and 
termoplastic  pipes,  fittings,  valves,  tanks,  joining 
materials,  appurtenances,  and  plastic  coatings  for 
potable  water  and  drainage  applications.  Chemical 
leachate  testing  is  required  for  all  proposed  new 
ingredients  under  NSF  Standard  14.  All  NSF 
standards  have  a  requirement  for  periodic  review 
at  intervals  not  to  exceed  five  years.  This  type  of 
comprehensive,  cooperative  regulatory  industry 
program  is  an  effective  alternative  to  official  regu- 
lation of  indirect  additives  to  drinking  water.  (See 
W87-091 14)  (Geiger-PTT) 
W87-09120 


WATER  TREATMENT  CHEMICALS  CODEX, 

National    Research    Council,    Washington,    DC. 
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Food  and  Nutrition  Board. 
R.  E.  Rehwoldt. 

IN:  Safe  Drinking  Water:  The  Impact  of  Chemi- 
cals on  a  Limited  Resource.  Lewis  Publishers, 
Chelsea,  Michigan.  1985.  p  83-85. 

Descriptors:  'Water  treatment,  *Toxicity,  'Water 
quality  standards,  *Drinking  water,  Potable  water, 
Regulations,  Water  quality  control. 

The  National  Academy  of  Sciences  Committee  on 
Water  Treatment  Chemicals  formulated  a  Water 
Treatment  Chemicals  Codex  to  supplement  exist- 
ing compendia  on  water  treatment  chemicals.  The 
Codex  is  confined  to  information  on  purity  as  it  is 
related  to  health  and  does  not  address  product 
performance,  packaging,  storage,  or  handling.  The 
committee  also  developed  a  list  of  impurities  oc- 
curring from  water  treatment  chemicals  and  sup- 
plied toxicological  data  on  these  substances,  in- 
cluding information  on  possible  genotoxic  or  epi- 
genetic  effects.  The  Maximum  Contaminant  Level 
(MCL)  was  used  for  calculating  the  allowable  con- 
taminant level  contributed  by  an  impurity  in  a 
water  treatment  chemical.  An  MCL  was  converted 
to  a  Recommended  Maximum  Impurity  Content 
(RM1C)  by  an  equation  which  divided  the  MCL 
by  the  product  of  the  maximum  dosage  and  a 
safety  factor.  The  maximum  dosage  for  the  water 
treatment  chemical  was  based  on  maximum  pat- 
terns known  by  the  committee  to  be  representative 
of  water  treatment  practice.  The  safety  factor  used 
in  the  calculation  of  the  RMIC  was  10,  reflecting 
the  view  of  the  committee  that  no  more  than  10% 
of  a  given  MCL  value  should  be  contributed  by  a 
given  impurity  in  a  water  treatment  chemical.  The 
Codex  contains  RMIC  values  for  impurities  of 
concern  at  selected  additive  dose  levels,  which  are 
reported  to  one  significant  figure.  RMIC  values 
defining  the  purity  of  each  water  treatment  chemi- 
cal also  are  contained  in  individual  monographs 
and  may  be  used  as  guidelines  for  the  water  works 
industry.  At  present,  the  Codex  contains  34  mono- 
graphs. The  Codex  will  be  reviewed  continuously 
and  annual  supplements  will  be  issued.  (See  also 
W87-091 14)  (Geiger-PTT) 
W87-09121 


W87-09122 

BY-PRODUCTS  OF  CHLORINATION:  SPECIF- 
IC COMPOUNDS  AND  THEIR  RELATION- 
SHIP TO  TOTAL  ORGANIC  HALOGEN, 

North  Carolina  Univ.   at  Chapel   Hill.   Dept.   of 
Environmental  Sciences  and  Engineering. 
D.  L.  Norwood,  G.  P.  Thompson,  J.  J.  St.  Aubin, 
D.  S.  Millington,  and  R.  F.  Christman. 
IN:  Safe  Drinking  Water:  The  Impact  of  Chemi- 
cals on   a   Limited   Resource.   Lewis   Publishers, 
Chelsea,  Michigan.  1985.  p  109-121,  3  fig,  4  tab,  21 
ref. 

Descriptors:  'Chlorination,  'Drinking  water, 
♦Water  treatment,  'Chlorine,  'Disinfection,  Chlo- 
roform, Organic  compounds,  Humic  acids,  Halo- 
gens, Fulvic  acids,  Chemical  treatment,  Water 
quality,  Natural  waters. 

Over  the  past  decade  a  great  deal  of  scientific 
interest  had  focused  on  the  hydrophobic  haloge- 
nated  by-products  of  drinking  water  disinfection, 
principally  chloroform  and  other  trihalomethanes. 
Natural  aquatic  humic  material  has  been  implicated 
as  a  precursor  for  these  substances.  More  recent 
data  suggests  that  the  importance  of  chloroform  as 
an  aqueous  chlorination  product  of  humic  materi- 
als may  have  been  overstated.  This  study  reviews 
the  progress  to  date  on  the  identification  and  quan- 
tification of  more  hydrophilic  chlorination  by- 
products, such  as  trichloroacetic  acid,  from  a  vari- 
ety of  humic  substances.  Qualitative  data  are  sum- 
marized from  several  previous  studies  and  com- 
pared with  more  recent  experiments  performed  in 
the  authors'  laboratory  on  isolated  aquatic  humic 
material.  Data  are  reported  which  support  the 
hypothesis  that  these  hydrophilic  substances  are 
produced  in  greater  yield  than  chloroform  and 
account  for  a  significant  fraction  of  the  total  organ- 
ic halogen  materials  produced.  (See  also  W87- 
091 14)  (Author's  abstract) 
W87-09123 


DISINFECTANT  CHEMISTRY  IN  DRINKING 
WATER  -  OVERVIEW  OF  IMPACTS  ON 
DRINKING  WATER  QUALITY, 

Municipal  Environmental  Research  Lab.,  Cincin- 
nati, OH.  Drinking  Water  Research  Div. 
A.  A.  Stevens,  L.  Moore,  R.  C.  Dressman,  and  D. 
R.  Seeger. 

IN:  Safe  Drinking  Water:  The  Impact  of  Chemi- 
cals on  a  Limited  Resource.  Lewis  Publishers, 
Chelsea,  Michigan.  1985.  p  87-108,  9  fig,  3  tab,  11 
ref. 

Descriptors:  'Drinking  water,  'Disinfection, 
'Water  treatment,  'Water  quality,  'Chlorination, 
Chlorine,  Ozonation,  Ozone,  Residual  chlorine, 
Organic  compounds,  Organic  acids,  Hydrogen  ion 
concentration,  Chemical  treatment. 

Disinfection  power,  ease  of  application,  and  low 
cost  have  made  free  chlorine  an  attractive  choice 
as  the  primary  disinfectant  in  drinking  water  treat- 
ment. Discovery  of  trihalomethanes,  formed  by  the 
action  of  free  chlorine  upon  natural  organic  mate- 
rials such  as  aquatic  humic  materials,  has  led  to  a 
reexamination  of  this  practice.  A  change  to  an 
alternative  disinfectant,  such  as  chloramines,  chlo- 
rine dioxide,  or  ozone  either  has  occurred  or  is 
being  contemplated  by  utilities  that  have  difficulty 
meeting  the  maximum  contaminant  level  require- 
ment for  trihalomethanes.  These  alternative  disin- 
fectants when  used  alone  do  not  usually  cause 
significant  formation  of  trihalomethanes.  Each  is 
an  active  oxidant,  however,  and  has  the  potentinal 
of  forming  objectionable  byproducts  other  than 
trihalomethanes.  Free  chlorine  forms  organic  halo- 
gen levels  substantially  in  excess  of  those  account- 
ed for  by  the  trihalomethanes.  Chloramines  and 
chlorine  dioxide  do  also,  althouh  less  than  does 
free  chlorine.  Increasing  numbers  of  specific  reac- 
tion products  of  each  disinfectant  in  aqueous  solu- 
tion are  now  being  observed,  and  some  are  being 
identified.  The  beneficial  use  of  each  of  the  chemi- 
cals as  a  biocide  in  drinking  water  treatment  may 
have  its  own  less  desirable  side  effects.  (See  also 
W87-091 14)  (Geiger-PTT) 


OZONE  FOR  DRINKING  WATER  TREAT- 
MENT -  EVOLUTION  AND  PRESENT  STATUS, 

Rice  (Rip  G.),  Inc.,  Ashton,  MD. 
R.  G.  Rice. 

IN:  Safe  Drinking  Water:  The  Impact  of  Chemi- 
cals on  a  Limited  Resource.  Lewis  Publishers, 
Chelsea,  Michigan.  1985.  p  123-159,  8  fig,  7  tab,  28 
ref. 

Descriptors:  'Drinking  water,  'Water  treatment, 
'Disinfection,  'Ozone,  'Ozonation,  Organic  com- 
pounds, Organic  matter,  Turbidity,  Color,  Algae 
control,  Viruses,  Chlorine,  Water  quality,  Chlorine 
residual,  Chemical  treatment,  Cost  analysis. 

Since  its  adoption  by  the  City  of  Nice,  France  in 
1906  for  disinfection  of  drinking  water,  the  use  of 
ozone  as  a  water  treatment  agent  has  grown  in 
importance.  Early  installations  used  ozone  primari- 
ly for  disinfection  at  the  end  of  the  treatment 
process.  In  modern  times,  however,  the  use  of 
ozone  as  a  chemical  oxidant  during  early  stages  of 
water  treatment  have  become  prevalent.  In  light  of 
current  recognition  of  problems  of  organics  in 
drinking  water,  modern  water  treatment  facilties 
are  learning  how  to  combine  ozone  as  a  chemical 
oxidant  with  other  water  treatment  steps,  including 
ozone  disinfection.  The  overall  benefit  of  two-  or 
three-stage  ozonation  to  the  improved  quality  of 
water  becomes  one  of  removing  detrimental  organ- 
ic materials  to  minimize  the  amount  of  chlorine 
compound  residual  required  for  the  distribution 
system.  (See  W87-091 14)  (Author's  abstract) 
W87-09124 


REGULATION  OF  CONTAMINANTS  IN 
DRINKING  WATER, 

Environmental    Protection   Agency,   Washington, 
DC.  Office  of  Drinking  Water. 
J.  A.  Cotruvo. 

IN:  Safe  Drinking  Water:  The  Impact  of  Chemi- 
cals on  a  Limited  Resource.  Lewis  Publishers, 
Chelsea,  Michigan.  1985.  p  183-195,  10  tab. 

Descriptors:  'Drinking  water,  'Water  quality  con- 
trol,  'Water  quality  standards,   'Water  pollution 


control,  'Regulations,  Organic  compounds,  Inor- 
ganic compounds,  Groundwater  pollution,  Disin- 
fection, Water  treatment,  Coliforms,  Turbidity, 
Public  health,  Viruses,  Pesticides. 

The  public  needs  to  feel  confident  that  their  drink- 
ing water  is  safe.  The  activities  being  conducted  by 
the  EPA  to  ensure  safe  drinking  water  are  re- 
viewed. Interim  drinking  water  regulations  in  the 
United  States  involve  approximately  40  substances. 
They  include  the  traditional  biological  contami- 
nants, coliforms  and  turbidity;  a  spectrum  of  inor- 
ganic contaminants  that  are  still  most  frequently 
found  in  drinking  water  from  various  sources;  six 
organic  pesticides;  radionuclides,  and  trihalometh- 
anes. Phase  I  regulations  deal  with  volatile  synthet- 
ic organics.  Phase  II  regulations  are  concerned 
with  organic  compounds  and  pesticides,  inorganic 
chemicals,  and  microbials.  Phase  IIA  regulations 
take  into  account  fluoride.  Phase  III  regulations 
deal  with  radionuclides.  Phase  IV  regulations  con- 
sider disinfection  by-products,  especially  trihalo- 
methanes. Three  areas  need  to  be  emphasized  in 
providing  safe  drinking  water:  preventing  contami- 
nation of  drinking  water  sources;  providing  treat- 
ment when  it  is  needed,  that  is  tailored  to  the  type 
of  contamination;  and  monitoring  to  determine 
what  is  in  the  water  so  that  action  may  be  taken  to 
deal  with  contaminants.  (See  also  W87-09114) 
(Geiger-PTT) 
W87-09128 


REGULATORY  FLEXIBILITY  AND  CON- 
SUMER OPTIONS  UNDER  THE  SAFE  DRINK- 
ING WATER  ACT, 

Kadison,  Pfaelzer,  Woodward,  Quinn,  and  Rossi. 
Washington,  DC. 
T.  L.  Harker. 

IN:  Safe  Drinking  Water:  The  Impact  of  Chemi- 
cals on  a  Limited  Resource.  Lewis  Publishers, 
Chelsea,  Michigan.  1985.  p  209-221,  1  tab,  13  ref. 

Descriptors:  'Water  law,  'Safe  Drinking  Water 
Act,  'Drinking  water,  'Bottled  water,  'Water 
quality  standards,  Water  quality  control,  Water 
pollution  control,  Public  health,  Cost  analysis,  Or- 
ganic compounds,  Water  treatment,  Disinfection, 
Inorganic  compounds,  Regulations,  Water  supply. 

Hazardous  waste  contamination  of  public  and  pri- 
vate water  supplies,  and  the  financial  instability  ol 
many  small  public  treatment  systems  to  comply 
with  the  Safe  Drinking  Water  Act  often  force  state 
and  local  governments  to  seek  alternatives  to  cen- 
tralized treatment  as  sources  of  safe  drinking 
water.  Bottled  water  is  a  principal  alternative 
soruce  for  use  in  emergencies  and  on  an  interim  oi 
permanent  basis  for  small  public  water  supply  sys 
tems.  Bottled  water  can  serve  as  a  permaneni 
supply  of  potable  water  for  an  entire  small  commit- 
nity  or  non-comunity  system,  or  for  residentia 
areas  served  by  private  wells  in  an  aquifer  that  ha: 
become  contaminated.  This  option  is  attractivt 
when  centralized  treatment  is  costly.  Bottled  wate: 
can  serve  as  a  temporary  solution  during  the  inter 
mediate  period  while  permanent  centralized  solu 
tions  are  being  devised.  Bottled  water  may  be  usei 
by  water  systems  facing  water  quality  problem 
due  to  an  emergency  situation.  The  use  of  bottlec 
water  has  been  expressly  recognized  by  the  U.  S 
Army  Corps  of  Engineers,  the  Federal  Emergenc; 
Water  Administration  and  the  U.  S.  EPA  unde 
the  National  Contingency  Plan  for  responding  t> 
contamination  of  drinking  water  supplies.  Bottle. 
water  can  serve  as  a  permanent  alternative  sourc 
for  special  segments  of  the  population  such  a 
small  children  and  pregnant  women  who  requir 
low  nitrate  levels  in  the  water  supply.  The  Sat 
Drinking  Water  Act  allows  EPA  to  authorize  th 
use  of  bottled  water,  where  appropriate,  to  achiey 
the  goals  of  the  Act.  Other  government  policu 
authorizing  the  use  of  bottled  water  to  meet  drink 
ing  water  needs  are  EPA's  National  Contingenc 
Plan  under  the  Superfund  Act,  the  Department  ( 
Interior's  Emergency  Water  Supply  Plan,  and  Th 
U.  S.  Army  Corps  of  Engineers'  Emergency  Watt 
Plan.  (See  W87-091 14)  (Geiger-PTT) 
W87-09131 
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■e  (Rip  G),  Inc.  Aston,  MD. 
G.  Rice,  and  G.  W.  Miller. 

Safe  Drinking  Water:  The  Impact  of  Chemi- 
i  on  a  Limited  Resource.  Lewis  Publishers, 
tlsea.  Michigan.  1985.  p  223-254,  8  tab,  16  ref. 

scnptors:  •Bottled  water,  'Drinking  water, 
ater  quality  control,  'Regulations,  'Water  qual- 
standards.  Mineral  water,  Mineral  springs, 
jnalion,  Ozone,  Disinfection,  Water  treatment, 
lundwater,  Consumptive  use. 

he  United  States,  bottled  water  is  an  alternative 
ion  to  municipal  drinking  water.  This  is  because 
S.  bottled  water  either  is  groundwater  which  is 
nfected  by  ozone  (not  chlorine)  as  it  is  bottled, 
is  municipal  tap  water  which  has  been  treated 
h  granular  activated  carbon  (to  remove  chlo- 
l  and  other  dissolved  organics),  and  with  deion- 
g  resins  (to  remove  inorganics).  Specific  levels 
mnerals  then  are  added,  and  the  water  is  ozon- 
I  as  it  is  bottled.  As  a  result,  U.  S.  bottled 
ers  do  not  contain  the  chlorinous  tastes  and 
rs  sometimes  prevalent  in  U.  S.  municipal  tap 
ers.  On  the  other  hand,  European  tap  waters 
are  either  clean  groundwaters,  or  are  surface 
ers  which  are  treated  by  a  combination  of 
:esses  such  that  they  do  not  contain  chlorinous 
s  and  odors.  As  a  result,  in  Europe  the  bottled 
er  is  not  an  alternative  to  municipal  tap  waters. 
:  also  W87-091 14)  (Author's  abstract) 
7-09132 


SDBOOK  OF  OZONE  TECHNOLOGY  AND 
'UCATIONS  VOLUME  II:  OZONE  FOR 
INKING  WATER  TREATMENT. 

terworth  Publishers,  Boston,  MA.  An  Ann 
or  Science  Book.  1984.  378  p.  Edited  by  Rip 
Uce  and  Aharan  Netzer. 

criptors:  'Ozonation,  'Disinfection,  'Water 
tment,  'Handbooks,  'Drinking  water,  Ozone, 
ible  water.  Viruses,  Microflocculation,  Manga- 
,  Iron. 

application  of  ozone  for  the  treatment  of 
king  waters  is  discussed  in  this  volume  of  'The 
dbook  of  Ozone  Technology  and  Applica- 
s."  Many  contributions  in  this  book  describe 
e  of  the  more  important  applications  of  ozone 
treating  drinking  water.  Because  most  of  the 
:lopment  of  these  applications  of  ozone  have 
i  made  in  Europe,  the  editors  have  drawn  upon 
Dpean  experts  in  the  field  for  most  of  these 
ributions.  The  first  chapter  describes  the  prin- 
s  of  ozone  disinfection  of  drinking  water,  was 

have  evolved  in  France.  Conditions  are  de- 
led under  which  ozone  not  only  provides  bac- 
1  disinfection,  but  also  inactivation  of  common 
ses.  This  initial  chapter  is  followed  by  discus- 
i  of  removal  of  iron  and  manganese  at  the 
seldorf  (Federal  Republic  of  Germany)  Water 
ks,  which  has  employed  ozone  for  this  and 
r  purposes  since  the  mid-1950s.  Three  chapters 
ten  by  German  experts  deal  with  microfloccu- 
n  caused  by  ozonation,  the  generation  of 
le  from  oxygen  (used  since  the  early  1970s  for 
sd  loop  application  in  the  full-scale  water  treat- 
t  plant  in  Duisburg,  Federal  Republic  of  Ger- 
r)  and  the  use  of  ozone  to  promote  biological 
Hty.  A  chapter  describing  recent  advances  in 
ting  water  treatment  with  ozone  is  next,  and 
volume  concludes  with  a  bibliography  of  more 

1,600  literature  citations  on  the  subject,  subdi- 
d  into  32  individual  categories,  in  order  to 
ide  more  ready  access  for  the  reader  interest- 
i  specific  subtopics.  (See  W87-09135  thru  W87- 
7)  (Lantz-PTT) 
-09134 
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Arbor  Science  Book.  1984.  p  1-20,  9  fig,  17 


:riptors:  'Ozonation,  'Disinfection,  'Drinking 
t,  Water  treatment,  Potable  water,  Chlorine, 


Chloramine,  France,  Water  quality  control,  Stand- 
ards. 

Ozonation  may  be  used  safely  as  the  sole  means  of 
water  disinfection  if  true  ozonation  is  employed 
and  if  the  physicochemical  properties  of  the  water 
before  disinfection  are  up  to  par.  In  addition,  the 
quality  of  finished  water  disinfected  solely  with 
ozone  must  be  preserved  all  the  way  to  the  con- 
sumer. This  may  be  accomplished  naturally  when 
the  water  has  a  short  travel  time  in  the  network, 
low  temperature  and  good  original  quality,  and  the 
distribution  system  is  new  or  in  excellent  condition 
(no  leaks).  In  contrary  cases,  it  is  necessary  to  add 
a  disinfectant  with  more  lasting  qualities  (chlorine, 
chlorine  dioxide,  chloramine),  whose  small  appli- 
cation dosages  will  not  significantly  affect  distrib- 
uted water  quality.  Ozone  disinfection  was  born  in 
France  (the  method  has  been  in  commercial  use  for 
drinking  water  purification  for  75  years  in  Nice) 
and  its  use  has  since  spread  worldwide.  The  crite- 
ria for  perfect  disinfection  -  the  rule  of  maintaining 
0.4  mg  03/L  for  4  min  -  also  have  French  roots, 
and  their  application  over  the  past  twenty  years  to 
waters  of  very  different  origins  has  allowed  supply 
of  consumers  with  millions  of  cubic  meters  of 
water  that  comply  rigorously  with  public  health 
standards.  Another  decisive  step  in  the  practice  of 
ozonation  was  made  more  recently:  automation  of 
the  process  using  electronic  computers  linked  to 
sensors  that  continuously  and  automatically  pro- 
vide them  with  the  essential  data.  At  all  times  and 
without  human  intervention,  ozone  production  is 
controlled  according  to  the  ozone  demand  of  the 
water.  This  is  a  significant  advance  in  the  treat- 
ment process,  allowing  both  security  of  water 
quality  and  savings  in  costs  for  this  vital  purifica- 
tion stage.  (See  also  W87-09134)  (Lantz-PTT) 
W87-09135 
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IN:  Handbook  of  Ozone  Technology  and  Applica- 
tions, Volume  II:  Ozone  for  Drinking  Water  Treat- 
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Descriptors:  'Iron,  'Manganese,  'Water  treat- 
ment, 'Ozonation,  'Drinking  water,  'Dusseldorf, 
'Rhine  River,  Rivers,  Filtration,  Oxidation,  Chem- 
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Up  until  the  1950s,  riverbank  filtration  (uferfiltra- 
tion)  of  Rhine  river  water  had  sufficed  to  yield 
unobjectionable  drinking  water,  without  requiring 
further  treatment  by  physicochemical  processes. 
Subsequently,  however,  the  oxygen  deficit  of  riv- 
erbank-filtered  water  grew  with  increased  loading 
of  the  Rhine  with  various  wastewaters.  These  con- 
taminants resulted  in  the  initiation  of  underground 
reductive  microbiological  activity  during  passage 
of  the  waters  through  the  river  sand  banks,  where- 
by oxygen-rich  compounds  of  iron  and  manganese 
became  chemically  reduced  and  thus  dissolved  in 
the  water.  As  a  result,  maximal  concentrations  of 
these  metals  reached  levels  of  0.1  -  0.5  g/cu  m  in 
riverbank-filtered  waters.  Further,  because  of  in- 
creasing discharges  of  industrial  wastewaters  into 
the  Rhine  river,  the  water  acquired  such  poor  odor 
and  taste  characteristics  that  additional  treatment 
was  required.  Extraction  of  riverbank-filtered 
water,  Dusseldorf  water  treatment  processes, 
chemistry  of  iron  and  manganese  oxidation  with 
ozone,  and  ozonation  of  riverbank-filtered  water, 
are  presented  in  this  discussion  of  the  water  treat- 
ment process  in  Dusseldorf.  (See  also  W87-09134) 
(Lantz-PTT) 
W87-09136 
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Descriptors:  'Water  treatment,  'Water  quality 
control,  'Drinking  water,  'Ozonation,  'Tastes, 
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The  palatibility,  especially  taste  and  odor,  of  water 
for  human  consumption  has  always  been  a  matter 
of  concern  for  public  utilities  and  distribution  com- 
panies. Indeed,  people  judge  the  quality  of  water 
by  its  limpidity,  taste  and  color.  These  subjective 
criteria  are  difficult  to  define,  as  they  are  not  based 
on  chemical  and  biological  considerations.  Ozone 
is  very  effective  for  destroying  many  (but  not 
necessarily  all)  bad  tastes  and  odors  in  drinking 
water.  However,  bad  taste  may  be  caused  by  sev- 
eral substances  at  once.  A  two-stage  treatment  is 
possible,  for  example,  with  powdered  activated 
carbon  (with  simultaneous  flocculation  and  clarifi- 
cation) followed  by  final  treatment  with  ozone 
after  filtration.  In  practice,  both  processes  some- 
times are  needed  to  remove  all  odors.  The  action 
of  ozone  can  vary  with  temperature.  Below  5  C,  it 
sometimes  has  only  a  limited  action  on  taste-pro- 
ducing constituents.  This  is  why  it  often  is  useful  to 
combine  ozone  with  activated  carbon  when  the 
water  to  be  treated  varies  widely  in  temperature. 
(See  also  W87-09134)  (Lantz-PTT) 
W87-09137 
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Colored  waters  occur  widely  in  nature,  and  they 
raise  many  problems  when  used  for  domestic  or 
industrial  purposes.  It  is  now  known  that  the  color 
of  waters  comes  mainly  from  the  presence  of 
humic  substances  in  the  water.  These  substances 
arise  from  decomposition  of  plant  material,  either 
in  the  ground  or  directly  in  the  water.  The  color 
intensity  of  these  waters  depends  on  the  nature  and 
quantity  of  materials  undergoing  decomposition. 
The  following  factors  affect  the  color  of  the 
waters:  (1)  contact  time  with  the  materials  under- 
going decomposition;  (2)  temperature  (in  tropical 
and  subtropical  countries,  the  decomposition  proc- 
ess is  very  fast);  and  (3)  pH  of  the  water.  In  some 
cases,  the  color  also  can  have  seasonal  causes: 
rapid  growths  of  larvae  and  algae  appear,  giving 
the  water  a  temporary  color.  Two  cases  can  be 
considered,  according  to  whether  ozone  is  used  at 
the  end  of  or  during  treatment.  If  ozone  is  intro- 
duced at  the  end  of  the  treatment  process,  proper 
removal  of  organic  matter,  and  iron  and  manga- 
nese must  be  assured.  Ozone  then  permits  improve- 
ment of  residual  color  in  the  distributed  water. 
Applied  dosages  ranges  between  0.7  and  2  gm/cu 
m.  If  ozone  is  used  for  preliminary  treatment,  doses 
required  for  color  removal  will  be  higher,  due  to 
the  interference  of  other  constituents  in  water.  In 
this  case,  ozone  should  be  used  in  combination 
with  other  processes  (microstraining,  coagulation, 
flocculation,  settling,  filtration).  Each  case  should 
be  studied  specifically,  to  define  the  best  possible 
solution  to  the  specific  color  problem.  (See  also 
W87-09 134)  (Lantz-PTT) 
W87-09138 
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IN:  Handbook  of  Ozone  Technology  and  Applica- 
tions, Volume  II:  Ozone  for  Drinking  Water  Treat- 
ment, Butterworth  Publishers,  Boston,  MA.  An 
Ann  Arbor  Science  Book.  1984.  p  63-75,  11  fig,  1 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5F— Water  Treatment  and  Quality  Alteration 


tab,  10  ref. 

Descriptors:  'Detergents,  'Drinking  water, 
•Water  treatment,  "Ozonation,  Surfactants,  Soaps, 
Sodium  alkylbenzensulfonates,  Biological  oxygen 
demand,  Degradation. 

Ozone  canb  be  used  to  remove  detergents  from 
drinking  water.  The  significant  increase  in  deter- 
gent use  shortly  after  World  War  II  and  their 
distribution  within  the  environment  had  prejudicial 
effects  on  aqueous  media:  inhibiting  effects  on  bac- 
teria and  toxic  effects  on  fish.  Anionic  detergent 
concentrations  of  2-3  mg/L  in  water  led  to  consid- 
erable sudsing,  which  disturbs  settling  processes. 
Furthermore,   sequestering   and   complex-forming 
agents  (polyphosphates)  can  affect  flocculation  and 
sedimentation    processes.    The    most    prejudicial 
effect  of  so-called  hard  detergents  is  their  non- 
biodegradability  by  microorganisms  and  their  per- 
sistence in  the  environment.  Comparing  five-day 
BOD5  and  COD  measured,  showed  the  variable 
cation  of  ozone  on  various  sulfonic  or  nonsulfonic, 
aromatic  molecules.   A  ratio  of  0.8  indicates  an 
optimum   biological    degradability.    Studies   have 
shown  that  ozone  introduction  increased  BOD5. 
However,  BOD5  decreased  as  more  ozone  was 
added.   Twice  as  much  ozone  was   required  to 
reduce  the  level  of  BODS  in  the  effluent  to  which 
10  mg/L  of  sodium  alkylbenzensulfonate  (ABS) 
has  been  added.  Over  a  range  of  ozone  dosage  up 
to   180  mg/L,   methylene  blue   measurement   re- 
vealed a  null  ABS  concentration.  Measurement  of 
the  BOD5/COD  ratio  shows  that  beyond  an  ap- 
plied ozone  dosage  corresponding  to  the  removal 
of  6  mg/L  ABS,  ozone  considerably  alters  the 
detergent  structure,  whose  by-products  become  as- 
similable by  bacteria.  Regulations  have  led  to  in- 
creasingly extensive  use  of  biodegradable  deter- 
gents. In  general,  ozone  destroys  the  detergents 
present  in  waters  destined  for  consumption.  Thus, 
ozone   permits:   (1)  destruction   of  the  detergent 
function;   (2)  reduction   in  COD   levels;   and   (3) 
transformation    of   the    molecule,    resulting    in   a 
BOD5    increase.    (See   also   W87-09134)   (Lantz- 
PTT) 
W87-09139 


laboratory  are  often  extremely  different  from  those 
obtained  on  less  concentrated,  natural  waters.  As  a 
general  rule,  organophosphorus  pesticides,  which 
are  less  stable  than  chlorinated  organic  pesticides 
in  aqueous  solutions,  are  better  removed  by  ozona- 
tion. (See  also  W87-09134)  (Lantz-PTT) 
W87-09140 


REMOVAL  OF  PESTICIDES  FROM  DRINK- 
ING WATER  WITH  OZONE, 

Societe  Degremont,  Rueil-Malmaison  (France). 
Y.  Richard,  and  L.  Brener. 

IN:  Handbook  of  Ozone  Technology  and  Applica- 
tions, Volume  II:  Ozone  for  Drinking  Water  Treat- 
ment, Butterworth  Publishers,  Boston,  MA.  An 
Ann  Arbor  Science  Book.  1984.  p  77-97,  6  fig,  10 
tab,  26  ref. 

Descriptors:  'Pesticides,  'Drinking  water,  'Water 
treatment,  'Ozonation,  Water  quality,  Lindane, 
DDT,  Parathion,  Malathion,  Herbicides,  Triazine, 
Organic  compounds,  Clarification,  Coagulation, 
Flocculation,  Filtration. 

Ozone  can  be  used  to  remove  some  pesticides  from 
drinking  water.  Their  presence  in  water  may  result 
from  direct  application  (to  control  aquatic  insects 
and  vegetation),  soil  leaching  in  agricultural  re- 
gions and  discharge  of  municipal  or  industrial 
wastes.  Their  persistence  in  natural  media  contrib- 
utes to  degraded  water  quality  (toxicity,  taste  and 
odor).  Effectiveness  of  ozonation  on  pesticides  also 
corresponds  to  compound  persistence  in  the  natu- 
ral environment:  (1)  persistent  organochlorinated 
compounds  (Lindane,  DDT,  etc.);  (2)  organosul- 
fur-phosphorus  compounds  (Parathion,  Malathi- 
on); (3)  phenoxyacetic  acid  and  ester-type  herbi- 
cides (2,4-D,  2,4,5-T,  MCPA);  and  (4)  organonitro- 
gen  compounds  (triazine).  Clarification  treatment 
processes  (coagulation,  flocculation,  settling  and 
sand  filtration)  remove  these  pesticides,  which  can 
be  fixed  or  adsorbed  onto  the  colloids  or  suspend- 
ed solids,  but  have  no  effect  on  pesticides  in  solu- 
tion. Few  studies  have  been  conducted  on  the 
specific  action  of  ozone  in  pesticides.  Particular 
attention  must  be  paid  to  the  form  in  which  pesti- 
cides are  found:  adsorbed  on  suspended  solids, 
chelated  with  dissolved  organic  matter  or  dis- 
solved in  the  water  to  be  treated.  Ozone  doses  vary 
in  each  case.  Tests  on  the  natural  water  to  be 
treated  arc  recommended,  since  removal  efficien- 
cies obtained  with  concentrated  solutions  in  the 


REMOVAL  OF  AMMONIA  AND  OTHER  NI- 
TROGEN DERIVATIVES  FROM  DRINKING 
WATER  WITH  OZONE, 

Societe  Degremont,  Rueil-Malmaison  (France). 
Y.  Richard,  and  L.  Brener. 

IN:  Handbook  of  Ozone  Technology  and  Applica- 
tions, Volume  II:  Ozone  for  Drinking  Water  Treat- 
ment, Butterworth  Publishers,  Boston,  MA.  An 
Ann  Arbor  Science  Book.  1984.  p  99-121,  17  fig,  6 
tab,  14  ref. 

Descriptors:  'Ammonia,  'Nitrogen,  'Drinking 
water,  'Water  treatment,  'Ozonation,  Ozone, 
Chemical  reactions,  Reaction  kinetics,  Amino 
acids,  TRyptophan,  Tyrosine,  Histidine,  Cystine. 

The  oxidizing  action  of  ozone  on  ammonia  and 
nitrogen  derivatives,  and,  more  especially,  on 
amino  acids,  is  essential  during  disinfection  proc- 
esses. Ozonation  of  these  compounds,  which  are 
the  bases  for  all  vital  processes,  also  controls  vi- 
ruses and  bacteria.  The  action  of  ozone  on  ammo- 
nia and  amines,  amino  acid  ozonation,  and  ozona- 
tion of  ammonia  are  presented  through  discussions 
of  reaction  kinetics  and  chemical  reactions  involv- 
ing tryptophan,  tyrosine,  histidine  and  cystine.  (See 
also  W87-09134)  (Lantz-PTT) 
W87-09141 

MICROFLOCCULATION  BY  OZONE, 

Zweckverband   Bodenseewasserversorgung  Uber- 
lingen-Sussenmuhle  (Germany,  F.R.). 
D.  Maier. 

IN:  Handbook  of  Ozone  Technology  and  Applica- 
tions, Volume  II:  Ozone  for  Drinking  Water  Treat- 
ment, Butterworth  Publishers,  Boston,  MA.  An 
Ann  Arbor  Science  Book.  1984.  p  123-140,  11  fig, 
1  tab,  31  ref. 

Descriptors:  'Microflocculation,  'Ozone,  'Water 
treatment,  Ozonation,  Chemical  precipitation,  Tur- 
bidity, Destabilization,  Organic  compounds,  Floc- 
culation. 

Ozonation  of  the  organic  constituents  of  water 
gives   rise   to   more  polar   compounds,   richer   in 
oxygen  and  poorer  in  double  bonds,  containing 
increased  numbers  of  hydroxyl,  carbonyl  and  car- 
boxyl  groups  and  having  lower  molecular  weights. 
This  ozone-induced   change   in   structure   is  per- 
formed by  two  simultaneous  and  opposing  process- 
es. The  first  case  -  the  production  of  precipitating 
products  from  originally  dissolved  organic  com- 
pounds -  is  probably  strongly  dependent  on  the 
structure  of  the  entire  molecule.  This  includes  the 
precipitation  of  insoluble  alkaline  earth  metal  salts 
of   organic    acids.    Particularly    in    the    case    of 
lakewaters,  there  are  indications  that  special  meta- 
bolic products  of  the  phytoplankton  are  made  pre- 
cipitable  by  ozonation.  In  practice,  this  phenome- 
non is  observed  as  a  turbidity  increase  after  ozona- 
tion.  The   opposing   process   -   destabilization   of 
turbid  suspensions  by  ozonated  aqueous  organic 
constituents  -  clearly  should  be  regarded  as  true 
flocculation,  the  ozonated  organic  substances  ad- 
sorbed on  the  turbidity-causing  particles  contribut- 
ing (by  bridge  formation)  to  cross-linking  of  the 
particles  as  a  result  of  their  polyelectrolyte  charac- 
ter. A  decisive  part  is  played  here,  not  so  much  by 
the  entire  structure  of  the  organic  constituents  as 
by   the   nature   and   quantity   of  their   functional 
groups.  In  water  treatment  practice,  the  two  proc- 
esses presumably  take  place  in  opposing  directions 
and,  in  addition,  are  dependent  on  turbulence.  The 
reported  investigations  are  partly  the  results  of  a 
research  program  on  the  optimization  of  the  ozone 
process,  promoted  by  the  Water  Economy  Board. 
Some  of  the  methods  of  characterizing  aqueous 
organic  constituents  were  newly  developed  within 
the  framework  of  a  research  program  for  influenc- 
ing corrosion  processes  with  the  aid  of  aqueous 
organic  constituents.  (See  also  W87-09134)  (Lantz- 
PTT) 


W87-09142 


CLOSED-LOOP  SYSTEM  FOR  GENERATING 
OZONE  FROM  OXYGEN  AND  ITS  APPLICA- 
TION TO  THE  TREATMENT  OF  DRINKING 
WATER  AT  DUISBURG,  FEDERAL  REPUBLIC 
OF  GERMANY, 

Stadtwerke  Duisberg  AG.  (Germany,  F.R.). 
G.  Uhlig. 

IN:  Handbook  of  Ozone  Technology  and  Applica- 
tions, Volume  II:  Ozone  for  Drinking  Water  Treat- 
ment, Butterworth  Publishers,  Boston,  MA.  An 
Ann  Arbor  Science  Book.  1984.  p  141-150,  6  fig,  9 
ref. 

Descriptors:  'Ozone,  'Water  treatment,  'West 
Germany,  'Duisburg,  Oxygen,  Gasification,  Eco- 
nomic aspects,  Drinking  water. 

With  the  same  energy  consumption  by  ozone  gen- 
erators, at  least  twice  the  amount  of  ozone  pel 
hour  can  be  obtained,  in  at  least  twice  as  higr 
concentration,  when  ozone  is  produced  fron 
oxygen  and  not  from  air.  Corresponding  to  thii 
increase  in  concentration,  ozone  dissolution  alsc 
increases  for  all  types  of  gasification  of  the  water 
On  application  of  additional  pressure  in  suitabli 
columns,  the  dissolution  is  higher  by  a  factor  of  10 
30  than  in  the  case  of  open  gasification  of  the  watei 
with  ozone  produced  from  air.  It  is  thereby  possi 
ble  to  limit  the  gasification  with  ozone  to  a  partia 
stream  of  water  amounting  to  3-10%  of  the  rav 
water  to  be  treated.  Since  the  oxygen  is  recycled 
none  of  the  residual  ozone  need  be  wasted.  Thi 
ozone  is  almost  completely  dissolved  or  goes  to  tb 
return  gas.  At  most,  10%  of  the  amount  of  gas  tha 
must  be  transported  and  dried  in  the  case  of  ozon 
production  from  air  is  conveyed  to  the  gas  recycl 
in  the  case  of  production  from  oxygen.  This  re 
duces  the  costs  of  gas  drying  and  transportatior 
together  with  the  energy  balance  for  ozone  pre 
duction  and  costs  of  cooling  the  ozone  generator 
In  the  Duisburg,  West  Germany,  process  of  ozona 
tion  of  drinking  water,  these  advantages  were  rea 
ized  in  1966,  corresponding  to  the  state  of  techno 
ogy  at  that  time.  So  far,  it  has  been  the  onl 
process  conceived  for  ozone  treatment  of  th 
water  under  distribution  system  pressure  in 
closed  system,  and  work  on  its  improvement 
continuing.  (See  also  W87-09134)  (Lantz-PTT) 
W87-09143 


BIOLOGICAL  DRINKING  WATER  TREA1 
MENT  SYSTEMS  INVOLVING  OZONE, 

Karlsruhe  Univ.   (Germany,   F.R.).   Engler-Bunl 

Inst. 

M.  R.  Jekel. 

IN:  Handbook  of  Ozone  Technology  and  Applic 

tions,  Volume  II:  Ozone  for  Drinking  Water  Trea 

ment,   Butterworth   Publishers,   Boston,   MA.  A 

Ann  Arbor  Science  Book.  1984.  p  151-175,  8  fig, 

tab,  37  ref. 

Descriptors:  'Drinking  water,  'Water  treatmer 
'Ozonation,  'Biological  treatment,  Organic  cor 
pounds,  Activated  carbon,  Disinfection,  Biodegr 
dation,  Cost  analysis,  Ozonation,  Filtration,  Cher 
ical  processes. 

Ozonation  of  water,  polluted  with  considerat 
amounts  of  organics,  will  produce  degradable  su 
stances  that  serve  as  substrates  for  microbiologic 
processes.  Application  of  ozone,  therefore,  shou 
not  be  the  last  treatment  step.  Additional  disinfe 
tion  or  removal  of  biodegradable  substances  in 
biological  treatment  process,  e.g.,  slow  sand,  rap 
inert  media  or  activated  carbon  filtration,  is  neci 
sary.  Less  ozone  is  needed  to  improve  degradal 
lity  compared  with  direct  oxidation  to  carbon  i 
oxide.  Of  special  interest  is  the  use  of  GAC 
combination  with  preozonation,  since  considerat 
amounts  of  organic  material  are  adsorbed  and  th 
degraded,  thus  extending  the  operational  hfetii 
of  carbon  beds  many-fold  in  some  cases.  C< 
savings  in  carbon  regeneration  or  replacement  tr 
may  outweigh  the  additional  costs  of  ozonatu 
Further  research  is  necessary  on  optimization 
ozone  dosage  and  distribution  techniques,  mecl 
nisms  of  biological  regeneration,  and  interaction 
biofilms  with  adsorption  kinetics  and  equilibria 
specific  trace  organics  to  get  the  most  benefiti 
of  this  process.  (See  also  W87-09134)  (Lantz-FT 
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WATER  PREOZONATION, 

jagnte   Generate   des   Eaux,    Paris  (France). 

edaJ 

landbook  of  Ozone  Technology  and  Applica- 

Volume  II:  Ozone  for  Drinking  Water  Treat- 

Butterworth   Publishers,   Boston,   MA.   An 

Arbor  Science  Book.  1984.  p  177-214,  25  fig, 

29  ref. 

riptors:  *Raw  water,  'Ozonation,  'Drinking 
-,  'Water  treatment,  Chemical  precipitation, 
y  metals,  Clarification,  Biological  treatment, 


e  pretreatment  of  raw  water  facilitates  pre- 
tion  of  heavy  metals.  Its  use  in  place  of 
ination  during  physicochemical  coagulation 
nent  presents  the  following  advantages:  (1) 
aing  better  clarification;  (2)  developing  bio- 
ll  processes  at  the  same  time  as  clarification, 
ling  the  possibility  of  nitrification;  (3)  lower- 
rihalomethane   precursor   levels;   and   (4)   in 

cases,  increasing  the  rate  of  elimination  of 
lie  substances  during  clarification.   With  re- 

to  this  final  point,  continuation  of  research 
irs  necessary.  The  observed  deviations  be- 
i  different  results  for  analogous  test  cannot 
ntly  be  explained.  Comprehension  of  the  pa- 
ters governing  these  phenomena  should 
it  optimization  of  preozonation  treatment, 
li  constitutes  the  first  step  of  multistage  ozona- 
These  reasons  justify  the  recent  development 
s  treatment.  After  having  been  applied  mainly 
ce-  and  dam  water,  ozonation  is  now  used  in 
nent  of  raw  river  water  (Langenau  and  Mul- 
plants,  FRG),  in  France  at  the  Mery-sur-Oise 

(upstream  from  in-plant  storage),  and  the 
>y-le-Roi  plant  (in  association  with  coagula- 
treatment),   and   in   the   future  Los  Angeles 

in  the  United  States.  (See  also  W87-09134) 
2.-YYT) 
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ENT  DEVELOPMENTS  IN  THE  TREAT- 
IT  OF  DRINKING  WATER  WITH  OZONE, 

(Rip  G),  Inc.,  Ashton,  MD. 

Rice, 
landbook  of  Ozone  Technology  and  Applica- 

Volume  II:  Ozone  for  Drinking  Water  Treat- 
,  Butterworth  Publishers,  Boston,  MA.  An 
Arbor  Science  Book.  1984.  p  215-236,  10  fig, 
,  18  ref. 

riptors:  'Water  treatment,  'Drinking  water, 
me,  'Paris,  'France,  'Karlsruhe,  'West  Ger- 
',  'Los  Angeles,  'New  York,  'Ozonation, 
studies,  Filtration,  Diatomaceous  earth,  Tur- 

1- 

ral  noteworthy  advances  have  been  reported 
erning  the  use  of  ozone  for  treatment  of  drink- 
^ater  supplies.  Some  of  these  represent  first-of- 
d  water  treatment  procedures,  which  depend 
:veral  unique  properties  of  ozone.  Triple  stage 
ation  in  suburban  areas  of  Paris,  France; 
le  treatment  of  contaminated  groundwater:  re- 
lation of  the  Karlsruhe  drinking  water  treat- 
plant;  Preozonation  for  removal  of  turbidity: 
4ew  Los  Angeles,  California,  water  treatment 
:;  and  ozone/diatomaceous  earth  filtration:  a 
process  for  treatment  of  New  York  City 
t,  are  all  case  studies  presented  in  this  paper. 
e  applications  are  reviewed  briefly  in  this 
ter.  (See  also  W87-09134)  (Lantz-PTT) 
-09146 


>NE    FOR    DRINKING    WATER    TREAT- 
*JT:  A  BIBLIOGRAPHY, 

(Rip  G),  Inc.,  Ashton,  MD. 

i  Rice. 

Handbook  of  Ozone  Technology  and  Applica- 

l  Volume  II:  Ozone  for  Drinking  Water  Treat- 

t,  Butterworth  Publishers,   Boston,   MA.   An 

Arbor  Science  Book.  1984.  p  237-374. 


:riptors:     'Ozone,     'Bibliographies, 
ment,  'Drinking  water,  'Ozonation. 


•Water 


In  this  paper,  more  than  1600  references  are  pre- 
sented which  deal  with  the  application  of  ozone  to 
the  treatment  of  drinking  waters.  As  an  aid  to  the 
reader  seeking  literature  dealing  with  specific 
topics,  these  articles  have  been  grouped  into  32 
individual  categories.  Within  each  category,  arti- 
cles are  listed  alphabetically  by  last  name  of  the 
senior  author.  In  this  manner,  a  reader  interested 
specifically  in  the  use  of  ozone  to  remove  color 
from  drinking  waters,  or  to  remove  iron  and  man- 
ganese, or  phenols,  etc.,  can  look  under  these  indi- 
vidual categories.  The  listing  of  32  individual  cate- 
gories is  given  below.  Following  the  listing  is  a 
description  of  the  rationale  behind  categorization 
of  those  articles  whose  titles  and  contents  may  not 
be  readily  apparent:  general  articles;  review  arti- 
cles; bibliographies;  basic  parameters;  analysis  for 
ozone;  contacting  of  ozone  with  water;  destruction 
of  ozone  in  contactor  exhaust  gases;  disinfection 
and  viral  inactivation;  ozone  treatment  of:  algae, 
color,  detergents,  tastes  and  odors,  inorganics,  or- 
ganics,  pesticides,  phenols,  and  humic/fulvic  acids 
and  trihalomethanes;  oxidation  products  of  organic 
materials;  preozonation  (of  raw  water);  ozone/ 
granular  activated  carbon  (ozonation  for  promo- 
tion of  biological  activity);  biological  regrowth 
after  ozonation;  pilot-plant  studies;  full-scale  ozone 
drinking  water  plants;  instrumentation  and  automa- 
tion; ozonation  process  control;  protection  of  dis- 
tribution systems;  corrosion  in  ozone  systems;  ma- 
terials of  construction;  toxicology  and  health  and 
safety  aspects  of  ozone;  catalytic  ozonation;  ozone 
treatment  of  bottled  water;  and  economics  of 
ozone  water  treatment  systems.  This  bibliographic 
listing  does  not  include  articles  dealing  with  the 
ozone  treatment  of:  swimming  pool  waters,  cool- 
ing waters,  seawater,  and  industrial  process  waters. 
(See  also  W87-09134)  (Lantz-PTT) 
W87-09147 


RELATIONSHIP  BETWEEN  WATER-SYSTEM 
SIZE  AND  222RN  CONCENTRATION  IN 
NORTH  CAROLINA  PUBLIC  WATER  SUP- 
PLIES, 

North  Carolina  Univ.   at  Chapel   Hill.   Dept.   of 

Environmental  Sciences  and  Engineering. 

D.  P.  Loomis. 

Health  Physics  HLTPAO,  Vol.  52,  No.  1,  p  69-71, 

January  1987.  2  tab,  6  ref. 

Descriptors:  'Radioisotopes,  'Radon,  'Water 
supply,  'Public  health,  Geologic  formations,  Popu- 
lation exposure. 

This  study  determined  if  water-system  size  is  sys- 
tematically related  to  222Rn  concentration  in 
North  Carolina.  A  functional  relationship  might 
exist  between  water  system  size  and  radon  concen- 
tration because  radon  is  more  likely  to  escape  to 
the  atmosphere  during  the  aeration  that  typically 
accompanies  water  treatment  in  larger  public 
water  systems,  or  to  decay  before  it  is  transmitted 
to  users  through  extensive  distribution  systems. 
Water-system  size  is  a  potential  predictor  of  expo- 
sure. Concentration  values  of  radon  in  public 
ground-water  supplies  decreased  with  increasing 
water-system  size.  But  mean  size  of  the  water 
systems  varied  among  systems  located  in  geologi- 
cally different  areas.  Systems  in  the  coastal  plain 
tended  to  be  larger  than  systems  in  the  Piedmont 
region,  underlain  by  rocks  which  include  granites, 
metavolcanics,  gneisses  and  schists.  Bedrock  lithol- 
ogy  is  known  to  have  a  great  influence  on  the 
radon  content  of  ground  water.  The  apparent  in- 
verse relationship  between  water  system  size  and 
radon  concentration  appears  to  be  due  to  differen- 
tial distribution  of  different  size  water  systems  in 
areas  of  varying  bedrock  lithology.  Thus,  water 
system  size  may  not  be  a  predictor  of  exposure  to 
radon  independent  of  geologic  and  hydrologic 
variables.  (McFarlane-PTT) 
W87-09218 


WATER  TREATMENT:  THE  STATES  ZERO  IN 
ON  GROUNDWATER  REGULATION, 

J.  M.  Winton,  L.  A.  Rich,  M.  Bluestone,  and  L.  J. 

Wilson. 

Chemical  Week  CHWKA9,  Vol.  140,  No.  5,  p  28- 

30,  34-36,  41-42,  44,  46,  48-50,  52,  February  1987.  1 

fig,  4  tab. 


Descriptors:  'Water  treatment,  'Wastewater  treat- 
ment, 'Groundwater,  'Drinking  water,  Budgeting, 
Pesticides,  Discharge  measurement. 

Reauthorization  of  the  Clean  Water  Act  will  give 
further  impetus  to  two  major  interrelated  trends  in 
water  treatment.  The  first  involves  the  increasing 
role  that  individual  states  are  assuming  in  financing 
and  regulating  water  treatment.  The  other  is  the 
emergence  of  groundwater  protection  as  a  major 
concern  to  state  and  federal  authorities  alike.  State 
governments  have  long  had  the  authority  to  run 
the  federal  National  Pollutant  Discharge  Elimina- 
tion System  which  involves  the  permitting  of  fa- 
cilities to  discharge  wastewater  into  surface  waters 
and  to  enforce  pretreatment  standards.  But  funding 
has  been  a  major  issue,  as  the  Reagan  administra- 
tion attempted  to  end  the  construction  grant  pro- 
gram. The  new  CWA  initiates  a  $400  million  state- 
federal  program  to  control  nonpoint  sources  of 
pollution.  It  also  establishes  a  new  permitting  pro- 
gram to  control  industrial  amd  municipal  storm 
water  discharges  as  point  sources  of  pollution; 
focuses  attention  on  toxic  hot  spots  where  controls 
beyond  Best  Available  Technology  Economically 
Achievable  standards  are  needed  to  restore  and 
protect  water  quality;  introduces  tighter  restric- 
tions on  loopholes,  variances,  modifications  and 
waivers  and  new  requirements  to  prevent  toxic 
contamination  of  sewage  sludge  at  publicly  owned 
treatment  works.  The  Safe  Drinking  Water  Act  of 
1986  could  prove  to  be  the  major  determinant  of 
emerging  groundwater  policy.  It  has  two  major 
provisions:  federal  purity  standards  for  drinking 
water  and  specific  amendments  on  groundwater. 
The  purity  standards  incorporate  into  law  a  list  of 
83  contaminants.  The  SDWA  is  the  first  attempt 
by  Congress  to  legislate  with  respect  to  ground- 
water contamination.  The  states  must  identify  well- 
head protection  areas,  prescribe  a  program  to  keep 
contamination  from  damaging  people,  and  can  des- 
ignate an  aquifer  as  a  sole-source  aquifer  when  a 
population  is  dependent  upon  it  for  drinking  water. 
(McFarlane-PTT) 
W87-09222 


REMOVAL  OF  INDIVIDUAL  OFF-FLAVOUR 
COMPOUNDS  IN  WATER  DURING  ARTIFI- 
CIAL    GROUNDWATER     RECHARGE     AND 
DURING  TREATMENT  BY  ALUM  COAGULA- 
TION/SAND FILTRATION, 
Linkoeping  Univ.   (Sweden).   Dept.   of  Water  in 
Environment  and  Society. 
R.  Savenhed,  H.  Boren,  A.  Grimvall,  B.  V. 
Lundgren,  and  P.  Balmer. 

Water  Research  WATRAG,  Vol.  21,  No.  3,  p  277- 
283,  March  1987.  4  fig,  1  tab,  17  ref. 

Descriptors:  'Water  treatment,  'Coagulation, 
'Sand  filtration,  'Artificial  recharge,  'Groundwat- 
er, 'Taste,  Odors,  Chromatography,  Performance 
evaluation. 

The  removal  of  individual  off-flavor  compounds 
during  artificial  groundwater  recharge  has  been 
compared  to  the  removal  of  such  compounds 
during  conventional  alum  coagulation/sand  filtra- 
tion. By  using  an  evaluation  technique  based  on 
gas  chromatography  with  both  instrumental  and 
sensory  detection  ('column  sniffing')  it  was  shown 
that  alum  coagulation/sand  filtration  had  no  signif- 
icant effect  on  any  of  the  off-flavor  compounds 
that  could  be  detected  in  the  raw  water  samples 
(geosmin,  2-methylisoborneol,  2-isopropyl-3-meth- 
oxypyrazine,  2,4,6-trichloroanisole,  l-octen-3-one, 
l-nonen-3-one,  dimethyl  trisulphide  and  a  number 
of  unidentified  muddy  or  musty  odors).  During 
artificial  groundwater  recharge  in  sand  and  gravel 
ridges,  however,  the  concentrations  of  all  these 
compounds  were  substantially  reduced,  thus  prov- 
ing that  artificial  groundwater  recharge  is  not  only 
a  suitable  method  for  water  storage  but  can  also  be 
an  effective  method  for  removing  muddy  and 
musty  odors.  The  successful  use  of  the  column- 
sniffing  technique  for  evaluating  water  treatment 
methods  has  shown  the  potential  of  this  technique 
in  resolving  some  of  the  present  disagreements 
concerning  the  effectiveness  of  different  treatment 
methods  for  removing  tastes  and  odors  from  water. 
(Author's  abstract) 
W87-09267 
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KINETICS  AND  MECHANISMS  OF  HYPO- 
CHLORITE OXIDATION  OF  ALPHA-AMINO 
ACIDS  AT  THE  TIME  OF  WATER  DISINFEC- 
TION (CINETIQUES  ET  MECHANISMES  DE 
L'ACTION  OXYDATIVE  DE  L'HYPOCHLOR- 
ITE  SUR  LES  ACIDES  ALPHA-AMINES  LORS 
DE  LA  DESINFECTION  DES  EAUX), 
Lab.  de  genie  sanitaire,  Ecole  Nationale  de  la 
Sante  Publique  (ENSP),  Avenue  du  Professeur 
Leon  Bernard,  35043  Rennes  Cedex,  France. 
Z.  Alouini,  and  R.  Seux. 

Water  Research  WATRAG,  Vol.  21,  No.  3,  p  335- 
343,  March  1987.  6  fig,  2  tab,  13  ref. 

Descriptors:  'Fate  of  pollutants,  *Hypochlorites, 
•Oxidation,  'Amino  acids,  Kinetics,  Chemical  re- 
actions, Chlorination,  Disinfection,  Water  treat- 
ment. 

In  this  study  the  hypochlorite  oxidation  of  simple 
alpha-amino  acids  in  aqueous  solution  has  been 
investigated  in  the  dark.  The  concentration  of 
alpha(N-chloro)  amino  acid  and  alpha(N,N-dich- 
loro)  amino  acid  was  monitored  by  DPD-fast  titri- 
metric  method  and  by  measuring  the  absorbance  at 
255  and  293  nm  respectively.  These  results  and  the 
amino  acids  determination  (O-phthalaldehyde-2 
mercapto  ethanol  method)  suggest  that  the  inter- 
mediates alpha(N-chloro)  and  alpha(N,N-dichloro) 
amino  acid  are  formed  rapidly  at  an  initial  stage. 
Then,  they  decompose  spontaneously  by  first 
order  kinetics  to  give  a  mixture  of  aldehyde  and 
nitrile.  When  equimolar  (1:1  mmol)  amounts  of 
hypochlorite  and  amino  acid  (acid  pH  or  basic 
aqueous  solutions  with  high  molar  ratio  of  hypo- 
chlorite and  amino  acid).  The  rate  constant  shows 
a  dependence  on  pH,  which  is  caused  by  the 
various  forms  that  can  arise  from  addition  of  pro- 
tons to  or  removal  of  protons  from  the  amino  and 
carboxyl  groups  of  the  molecule.  We  assume  an 
intermediate  step  of  imine  for  the  decomposition  of 
both  compounds:  alpha(N-chloro)  and  alpha(N,N- 
dichloro)  amino  acid.  The  reaction  should  be  con- 
sidered as  a  spontaneous  decarbonylation  followed 
by  a  rapid  hydrolysis  of  the  imine.  alpha(N,N- 
dicholo)  amino  acid  can  lead  to  the  corresponding 
nitrile  and  aldehyde,  however  the  alpha(N-chloro) 
amino  acid  gives  only  the  corresponding  aldehyde. 
The  products  of  decomposition  of  alpha(N-chloro) 
amino  acid  are  relatively  stable  in  aqueous  solu- 
tion. Although  we  noted  at  pH  =  3.5-5  that  alde- 
hyde react  with  chloramines  and  lead  to  the  forma- 
tion of  corresponding  nitrile.  It  appears  that 
alpha(N-chloro)  and  alpha(N,N-dichloro)  amino 
acid  formed  during  the  chlorination  of  natural  or 
swimming  pool  water  will  degrade  in  a  few  hours 
to  what  are  probably  irritating  products  (such  as 
aldehydes).  The  products  of  decomposition  are  a 
function  of  molar  ratio  of  hypochlorite  and  amino 
acid  and  pH.  However,  since  most  natural  water 
has  a  pH  in  the  range  of  5.5-9,  there  will  be  little 
variation  of  the  rate  of  decomposition  with  pH.  It 
seems  that  it  is  only  temperature  dependent.  (Au- 
thor's abstract) 
W87-09274 


TRIHALOMETHANE         FORMATION         IN 
WHIRLPOOL  SPAS, 

Environmental    Health    Directorate,    Health    and 
Welfare   Canada,   Environmental   Health   Centre, 
Tunney's  Pasture,  Ottawa,  Ontario  Kl  A  012. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-09276 


METROPOLITAN  WATER  MANAGEMENT, 

Denver  Research  Inst.,  CO.  Industrial  Economics 

Div. 

For   primary   bibliographic   entry   see   Field   6D. 

W87-09338 


EXPANSION  OF  GRANULAR  FILTERS 
DURING  BACKWASHING, 

Dept.  of  Civil  Engineering,  Fac.  of  Engineering 
and  Technology,  Univ.  of  Jordan,  Amman,  Jordan. 
For  primary  bibliographic  entry  see  Field  5D. 
W87-09371 


COMPARISON  OF  BACKWASH  MODELS  FOR 
GRANULAR  MEDIA, 


Dept.  of  Civil  Engineering,  Fac.  of  Engineering 
and  Technology,  Univ.  of  Jordan,  Amman,  Jordan. 
For  primary  bibliographic  entry  see  Field  5D 
W87-09372 


OPTIMAL  WATER  TREATMENT  PLANT 
DESIGN, 

Lab.  Central  de  la  Lyonnaise  des  Eaux,  38  rue  du 
President  Wilson,  78230  Le  Pecq,  France. 
M.  R.  Wiesner,  C.  R.  O'Melia,  and  J.  L.  Cohon. 
Journal    of  Environmental    Engineering   (ASCE) 
JOEDDU,  Vol.  1 13,  No.  3,  p  567-584,  June  1987.  9 
fig,  4  tab,  18  ref. 

Descriptors:  *Water  treatment,  'Optimization, 
'Design  standards,  'Model  studies,  'Filtration, 
'Cost  analysis,  Simulation,  Particle  size. 

The  identification  of  a  least  cost  design  and  config- 
uration of  unit  processes  for  particle  removal  in 
water  treatment  is  formulated  as  a  nonlinear  opti- 
mization program.  Simulation  models  describing 
changes  in  particle  size  and  concentration  enter 
into  the  formulation  as  constraints.  Contact  and 
direct  filtration  are  found  to  be  optimal  treatment 
configurations  at  particle  concentrations  less  than 
15-20  mg/L.  Reducing  the  number  of  unit  process- 
es in  a  water  treatment  plant  does  not  always  result 
in  a  decrease  in  cost.  Results  indicate  that  filter 
design  traditionally  relies  on  low  filtration  rates 
rather  than  pretreatment  to  ensure  filtrate  quality. 
(Author's  abstract) 
W87-09374 


SEDIMENT  DIFFUSION  IN  PRIMARY  SHAL- 
LOW RECTANGULAR  CLARIFIERS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

D.  W.  Ostendorf,  and  B.  C.  Botkin. 
Journal   of  Environmental    Engineering   (ASCE) 
JOEDDU,  Vol.  113,  No.  3,  p  595-611,  June  1987.  6 
fig,  1  tab,  23  ref,  append. 

Descriptors:  'Sediment  transport,  'Clarifiers, 
'Model  studies,  'Turbulence,  'Wastewater  treat- 
ment, 'Water  treatment,  'Settling  velocity,  Design 
standards,  Prediction,  Cost  analysis,  Calibrations. 

The  steady,  diffusive  transport  of  discretely  set- 
tling, single-sized  solids  through  a  primary,  shal- 
low, rectangular  clarifier  is  modeled  in  this  study. 
The  analysis  proceeds  in  the  assumed  absence  of 
fluid  stratification,  coagulation,  unsteadiness,  resu- 
spension,  wind,  and  short  circuiting,  although  qual- 
itative attention  is  given  to  some  of  these  real- 
world  phenomena.  The  inlet  zone  is  identified  as 
the  dominant  source  of  tank  turbulence  and  an 
independent  estimate  of  the  resulting  turbulent  dif- 
fusivity  is  put  forth,  based  on  crude  turbulent 
transport  theory  and  data.  A  simple,  analytical 
model  of  sediment  transport  through  the  settling 
zone  is  derived,  and  the  resulting  removal  efficien- 
cies are  well-established  functions  of  conventional 
design  parameters.  The  predictions  are  successfully 
tested  against  laboratory  data  without  calibration. 
Finally,  a  resuspension  criterion  yields  a  useful 
design  constraint  which  is  cast  into  a  sizing  algo- 
rithm for  uniform  sediment  loads,  predicted  on  the 
derived  conclusion  that  shallow  tanks  are  the  most 
economical  and  efficient.  (Author's  abstract) 
W87-09376 


POTASSIUM  FERRIOXALATE  AS  CHEMICAL 
ACTINOMETER  IN  ULTRAVIOLET  REAC- 
TORS, 

HYA  Consulting  Engineers,  1010  S.  Baldwin  Ave., 

Arcadia,  CA  91006. 

G.  D.  Harris,  V.  D.  Adams,  W.  M.  Moore,  and  D. 

L.  Sorensen. 

Journal   of   Environmental    Engineering   (ASCE) 

JOEDDU,  Vol.  113,  No.  3,  p  612-627,  June  1987.  3 

fig,  3  tab,  20  ref.  UWRL  Project  WR-91. 

Descriptors:  'Wastewater  treatment,  'Water  treat- 
ment, 'Potassium  ferrioxalate,  'Ultraviolet  radi- 
ation, 'Actinometry,  'Disinfection,  Bioassay,  Bac- 
teria, Costs,  Design  criteria. 

The  ultraviolet  doses  delivered  by  a  quartz-sleeve 
and  a  Teflon-tube  design  ultraviolet  disinfection 


reactor  at  various  flow  rates  are  estimated  using 
Bacillus  subtilis  bioassay  and  compared 
estimates  made  using  a  potassium  ferrioxalai 
chemical  actinometric  technique.  The  volumetri 
dose  estimates  obtained  with  the  potassium  ferric; 
alate  actinometer  are  converted  to  areal  dose  e»1 
mates  by  multiplying  them  by  the  irradiatt 
volume  to  irradiated  surface  area  ratio.  Conserv; 
tive  estimates  of  dose  are  consistently  achieved  b 
assuming  100%  reflectance  of  UV  radiation  off  i 
reactor  walls  when  approximating  the  irradiatt 
surface  area.  Potassium  ferrioxalate  actinometry 
found  to  provide  reproducible  dose  estimates  but 
sensitive  to  procedural  variation.  The  relative! 
high  cost  of  potassium  ferrioxalate  actinometi 
combined  with  the  difficulties  associated  with  pr 
paring  and  using  the  actinometer  suggest  that  it 
impractical  for  regular  use  in  field  situations.  Hov 
ever,  potassium  ferrioxalate  actinometry  do 
appear  to  have  the  potential  for  being  a  useful  to 
in  design  evaluations  and  comparative  studies  i 
UV  system  efficiencies.  (Author's  abstract) 
W87-09377 


SURVIVAL  AND  MULTIPLICATION  OF  LI 
GIONELLA  PNEUMOPHILA  IN  MUNICIPA 
DRINKING  WATER  SYSTEMS, 

City   of   Pittsburg   Water   Dept.,    Pittsburg,   P 

15215. 

S.  J.  States,  L.  F.  Conley,  J.  M.  Kuchta,  B.  M. 

Oleck,  and  M.  J.  Lipovich. 

Applied       and       Environmental       Microbioloj 

AEMIDF,  Vol.  53,  No.  5,  p  979-986,  May  1987. 

tab,  42  ref.  EPA  Cooperative  agreement  CR8068 

01-2. 

Descriptors:  'Legionella,  'Drinking  water,  'Wat 
treatment,  'Residual  chlorine,  'Public  healt 
Rivers,  Disinfection,  Chlorination,  Diseases,  Si 
vival. 

Studies  were  conducted  to  investigate  the  surviv 
and  multiplication  of  Legionella  spp.  in  publ 
drinking  water  supplies.  An  attempt  was  mac 
over  a  period  of  several  years,  to  isolate  legionell 
from  a  municipal  system.  Sampling  sites  includ 
the  river  water  supply,  treatment  plant,  finish 
water  reservoir  system,  mains,  and  distribute 
taps.  Despite  the  use  of  several  isolation  tec 
niques,  Legionella  spp.  could  not  be  detected 
any  of  the  samples  other  than  those  collected  frc 
the  river.  It  was  hypothesized  that  this  was  due 
the  maintenance  of  a  chlorine  residual  througho 
this  system.  To  investigate  the  potential  for  L 
gionella  growth,  additional  water  samples,  collei 
ed  from  throughout  the  system,  were  dechlorin: 
ed,  pasteurized,  and  inoculated  with  Legione 
pneumophila.  Subsequent  growth  indicated  tl 
many  of  these  samples,  especially  those  collect 
from  areas  affected  by  an  accumulation  of  alf 
materials,  exhibited  a  much  greater  ability  to  si 
port  Legionella  multiplication  than  did  river  wal 
prior  to  treatment.  Chemical  analyses  were  al 
performed  on  these  samples.  Correlation  of  cher 
cal  data  and  experimental  growth  results  indicat 
that  the  chemical  environment  significantly  affei 
the  ability  of  the  water  to  support  multiplicatic 
with  turbidity,  organic  carbon,  and  certain  met; 
being  of  particular  importance.  These  studies  ini 
cate  that  the  potential  exist  for  Legionella  grow 
within  municipal  systems  and  support  the  hypotl 
sis  that  public  water  supplies  may  contaminate  t 
plumbing  systems  of  hospitals  and  other  lar 
buildings.  The  results  also  suggest  that  useful  mei 
ods  to  control  this  contamination  include  adequ. 
treatment  plant  filtration,  maintenance  of  a  ch 
rine  residual  throughout  the  treatment  and  dist 
bution  network,  and  effective  covering  of  op 
reservoirs.  (Author's  abstract) 
W87-09389 


ANTIBIOTIC-RESISTANT  PSEUDOMONAS 
BOTTLED  DRINKING  WATER, 

Dept.  of  Biology,  Northeastern  Univ.,  360  Hi 
tington  Avenue,  Boston,  MA,  U.S.A.  02115. 
H.  H.  Duquino,  and  F.  A.  Rosenberg. 
Canadian  Journal  of  Microbiology  CJMIAZ,  V 
33,  No.  4,  p  286-289,  April  1987.  1  fig,  2  tab,  7  r 
Dept.  of  Health  and  Human  Services  Grant  071' 

Descriptors:    'Bottled    water,    'Drinking    wat 
•Pseudomonas,  'Antibiotics,  'Pollutant  identifii 
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Isolation,  Sensitivity,  Resistance,  Infections, 
ic  health. 

t  different  bottled  drinking  waters  were  tested 
Jy  over  an  8-month  period  to  determine  the 
sity  of  their  Pseudomonas  population  and 
sensitivity  to  eight  antibiotics  used  in  treating 
jomonas  infections.  Nine  specie  of  Pseudo- 
is  were  recovered,  with  P.  stutzeri  (24%)  and 
minuta  (18.8%)  being  the  most  common  iso- 
Sensitivity  patterns  of  environmental  and 
al  isolates  were  shown  to  differ  to  some 
re  Statistical  analyses  indicated  a  significant 
I  of  specific  antibiotic  on  the  size  of  the  inhibi- 
sone,  a  significant  difference  between  species 
aze  of  inhibition  zone,  and  a  strong  species- 
iotic  interaction.  Distribution  of  species 
n  the  brands  of  water  was  also  significantly 
ent  in  68%  of  the  paired  comparisons.  (Au- 
i  abstract) 
09424 


j:-up  of  water  and  wastewater 
\tment  processes. 

lidtke    (Norbert    W.)    and    Associates    Ltd., 

icner  (Ontario). 

primary   bibliographic   entry   see   Field   5D. 

09431 


i-UP    AND    SCALE-DOWN    CONCEPTS 
PROBLEMS, 

primary  bibliographic   entry   see   Field   5D. 
09432 


lODUCTION  TO  SCALE-UP  OF  WATER 
WASTEWATER  TREATMENT  PROCESS- 

idtke    (Norbert    W.)    and    Associates    Ltd., 

ener  (Ontario). 

primary  bibliographic   entry   see   Field   5D. 

09433 


iPECnVES  ON  THE  SCALE-UP  OF  IM- 
.ERMLXERS, 

g  Equipment  Co.,  Rochester,  NY. 

primary   bibliographic   entry   see   Field   5D. 

09434 


)RTANT  ISSUES  IN  THE  SCALE  UP  OF 
PROCESSES, 

nonwealth  Scientific  and  Industrial  Research 

lization,  Clayton  (Australia).  Div.  of  Chemi- 

d  Wood  Technology. 

primary  bibliographic   entry   see   Field   5D. 

09435 


ORS  OF  SCALE  IN  RAPID  SAND  FIL- 
[TON, 

tchewan  Univ.,  Saskatoon.  Dept.  of  Civil  En- 
ring, 
i  vis 

cale-Up  of  Water  and  Wastewater  Treatment 
sses,  Butterworth,  Boston,  1983.  p  135-148,  1 
tab,  48  ref. 

iptors:  'Water  treatment,  *Filtration,  'Scale 
,  'Design  criteria,  Engineering,  Filter  media, 
nnatical  models,  Model  studies,  Particle  size, 
ity. 

ugh  filtration  through  sand  or  other  granular 
tal  has  been  used  and  studied  for  100  years, 
standing  of  the  process  is  insufficient  to  de- 
a  mathematical  model  to  predict  filter  per- 
nce.  Laboratory  filtration  studies  remain  the 
I  filter  design;  however,  scale  factors  must  be 
iered  in  designing  the  full-scale  process.  In 
ming  the  laboratory  tests,  the  actual  raw 
,  temperature,  and  filter  media  must  be  used 
levant  results.  The  scale  factor  is  unity  for 
itory  filters  to  full-scale  filters,  except  for 
*er  of  the  laboratory  filter.  With  small-diame- 
ters containing  coarse  media,  flow  rate  may 
je  the  governing  factor.  (See  also  W87- 
)  (Cassar-PTT) 
0944O 


IMPORTANCE  OF  LABORATORY  SCALE 
STUDY  FOR  THE  DESIGN  OF  MOBILE-BED 
FILTER, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 
Environmental  Engineering. 
S.  Vigneswaran,  W.  I.  Rabbani,  and  M.  S.  Naw. 
IN:  Scale-Up  of  Water  and  Wastewater  Treatment 
Processes,  Butterworth,  Boston,  1983.  p  169-178,  6 
fig,  3  tab,  5  ref. 

Descriptors:  'Water  treatment,  'Filtration,  'Fluid- 
ized  beds,  'Sand  filters,  'Scale  effect,  'Design 
criteria,  Sludge,  Flocculation,  Backwash,  Filter 
media. 

Filters  with  mobile-bed  arrangement  eliminate  the 
problem  of  back  washing  and  use  the  entire  filter 
bed  in  efficient  filtration  action.  The  optimum 
values  of  operational  parameters  of  mobile-bed 
filter  (sand-recycling  rate,  sludge  withdrawal  rate, 
filter  media  specifications,  filtration  rate)  can  be 
evaluated  from  laboratory-scale  experiments  with 
the  particular  water  to  be  treated.  These  values  can 
be  used  to  design  a  plant-scale  mobile-bed  filter  in 
a  rational  manner.  (See  also  W87-09431)  (Author's 
abstract) 
W87-09442 


UNIQUE  PRE-OZONATION  -  D.E.  FILTRA- 
TION WATER  TREATMENT  PLANT  DESIGN 
IS  BASED  ON  PILOT  PLANT  DATA, 

Pratt  Inst.,  Brooklyn,  NY. 

C.  Yapijakis. 

IN:  Scale-Up  of  Water  and  Wastewater  Treatment 

Processes,  Butterworth,  Boston,  1983.  p  179-197, 

10  fig,  5  tab,  14  ref,  append. 

Descriptors:  'Water  treatment,  'Ozonation,  'Scale 
effect,  'Pilot  plants,  'Filtration,  'Diatomaceous 
earth,  'Design  criteria,  Oxidation,  Turbidity,  Iron, 
Manganese,  Color  removal,  Trihalomethane  pre- 
cursors, Organic  matter,  Chlorinated  hydrocar- 
bons. 

Pilot  plant  studies  of  two  upland  water  supplies 
have  been  conducted  in  the  New  York  City  metro- 
politan area.  These  studies  demonstrated  that  high 
quality  water  could  be  obtained  from  moderately 
colored,  low  turbidity  water,  using  a  process  con- 
sisting of  oxidation  by  ozonation  followed  by  diat- 
omite  filtration.  The  process  proved  to  be  consist- 
ent and  dependable  under  all  conditions  for  reduc- 
ing color  to  about  5  standard  units  or  less  and 
turbidity  to  less  than  0.2  units,  as  well  as  removing 
iron  and  manganese.  As  compared  to  conventional 
treatment  or  direct  filtration,  the  preozonation- 
diatomaceous  earth  process  has  the  advantage  of 
much  lower  first  costs,  less  land  requirement,  and 
reduces  significantly  the  production  of  chlorinated 
hydrocarbons  in  the  treated  water.  Furthermore, 
this  newly  developed  process  lends  itself  superbly 
to  fully  automated  operation  both  in  the  ozonation 
and  in  the  diatomite  filtration  stage.  Additional 
benefits  come  from  the  less  cumbersome  materials 
handling,  the  diatomaceous  earth  recovery  possi- 
bility, and  from  the  far  better  manageability  of  the 
wastewater  and  sludge  of  the  process.  (See  also 
W87-09431)  (Author's  abstract) 
W87-09443 


DEVELOPMENT  OF  A  NEW  TYPE  OF  FLUID- 
IZED  BED  REACTOR, 

Georgia  Inst,  of  Tech.,  Atlanta. 

For   primary   bibliographic   entry   see   Field   5D. 

W87-09444 


MODELING  FOR  PROCESS  SCALE-UP  OF 
ADSORPTION  AND  ION  EXCHANGE  SYS- 
TEMS, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5D. 
W87-09446 


SCALE-UP    OF   DIRECT    FILTRATION    (THE 
WAHNBACH  SYSTEM), 

Wahnbachtalsperrenverband,  Siegburg  (Germany, 

F.R.). 

H.  Bernhardt. 


Water  Quality  Control — Group  5G 

IN:  Scale-Up  of  Water  and  Wastewater  Treatment 
Processes,  Butterworth,  Boston,  1983.  p  261-281,  9 
fig,  5  tab,  23  ref. 

Descriptors:  'Water  treatment,  'Filtration,  'Scale 
effect,  'Design  criteria,  'Pilot  plants,  Wahnbach 
process,  Phosphorous  removal,  Filter  media, 
Energy,  Chemical  precipitation,  Flocculation. 

The  Wahnbach  phosphorous  removal  plant  in  the 
Federal  Republic  of  Germany  was  designed  after  a 
10-year  accumulation  of  pilot  plant  data.  The  proc- 
ess, called  energy-input  controlled  direct  filtration, 
is  a  contact  process  which  handles  high  turbidity 
surface  waters  using  phosphorous  precipitation 
with  iron-III-salts  and  flocculation,  followed  by 
multimedia  filtration  at  a  high  rate.  Although 
scale-up  from  pilot  plant  to  full-scale  was  success- 
ful, several  factors  responsible  for  adverse  process 
behavior  were  first  identified  at  the  full-scale  stage. 
These  factors  related  to  the  size  of  the  coagulation 
basin,  associated  energy  input  requirements,  and 
the  operation  of  the  multimedia  filters.  (See  also 
W87-09431)  (Cassar-PTT) 
W87-09447 


SCALE-UP  OF  BIOLOGICAL  WASTEWATER 
TREATMENT  PROCESSES:  PRACTICAL  EX- 
PERIENCES IN  THE  U.K., 

Water  Research  Centre,  Stevenage  (England). 
For   primary   bibliographic   entry   see   Field    5D. 
W87-09453 


5G.  Water  Quality  Control 


CLEAN  WATER  ACT  UPDATE:  A  NEW  ROLE 
FOR  TOXICOLOGY, 

Environmental    Protection   Agency,   Washington, 

DC.  Office  of  Analysis  and  Evaluation. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-08627 


WHAT  INDUSTRY  IS  DOING  TO  PROTECT 
AQUATIC  LIFE, 

Dow  Chemical  Company,  Midland,  MI.  Mammali- 
an and  Environmental  Toxicology. 
H.  C.  Alexander,  and  J.  A.  Quick. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  ASTM  Special  Technical  Publi- 
cation 891,  1985.  p  37-44,  1  fig,  13  ref. 

Descriptors:  'Aquatic  environment,  'Water  pollu- 
tion control,  'Water  pollution  effects,  'Monitor- 
ing, 'Industrial  wastes,  Ecosystems,  Fate  of  pollut- 
ants, Environmental  effects. 

Much  of  the  chemical  industry  has  had  long-term 
environmental  involvement  and  commitment.  The 
hazard  evaluation  process  is  being  used  by  industry 
to  evaluate  its  products,  by-products,  and  waste  for 
potential  environmental  effects.  Fate  and  effects 
testing  are  the  core  of  this  process  and  provide  the 
data  for  estimating  hazards.  The  adverse  environ- 
mental impact  of  wastes  is  minimized  by  recycling 
or  reuse,  chemical  or  biological  treatment,  high- 
temperature  incineration,  and  secure  landfilling. 
Biomonitoring  and  field  surveys  assess  the  environ- 
mental impact  of  effluents  and  product  applica- 
tions. Industry  is  concerned  about  the  proper  use, 
safe  handling,  and  environmental  impact  from 
product  use  and  disposal.  (See  also  W87-08624) 
(Author's  abstract) 
W87-08628 


WATER  QUALITY  CRITERIA:  PROTECTION 
OF  USE  PERSPECTIVE, 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Water  Regulations  and  Standards. 
F.  E.  Gostomski. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  ASTM  Special  Technical  Publi- 
cation 891,  1985.  p  45-47,  7  ref. 

Descriptors:  'Water  quality  control,  'Standards, 
'Regulations,  Legislation,  Water  quality,  Toxicity, 
Water  analysis. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5G — Water  Quality  Control 

A  water  quality  standard  is  a  rule  or  law  compris- 
ing of  the  use  or  uses  to  be  made  of  a  water  body 
or  segment  and  the  water  quality  criteria  necessary 
to  protect  that  use  or  uses.  States  have  primary 
responsibility  for  establishing  appropriate  uses  of 
water  bodies  through  a  periodic  review  process 
involving  consultation  with  the  U.S.  Environmen- 
tal Protection  Agency  (EPA)  and  public  hearings, 
which  must  occur  at  least  once  every  three  years. 
Where  designated  uses  do  not  include  those  speci- 
fied in  the  goals  of  the  Clean  Water  Act  (that  is, 
fishable/swimmable),  the  state  is  required  to  con- 
duct a  use  attainability  analysis.  The  EPA  has 
provided  guidance  for  doing  such  an  analysis.  Cri- 
teria are  elements  of  state  water  quality  standards 
expressed  as  constituent  concentrations  or  levels, 
or  narrative  statements,  that  represent  a  quality  of 
water  that  supports  a  particular  use.  When  criteria 
are  properly  selected  and  met,  it  is  presumed  that 
water  quality  will  protect  the  designated  use.  The 
EPA  is  recommending  that  states  develop  site- 
specific  criteria  to  reflect  local  conditions  and  has 
provided  guidance  for  doing  so.  (See  also  W87- 
08624)  (Author's  abstract) 
W87-08629 


NEW  APPROACH  FOR  REGULATING  IRON 
IN  WATER  QUALITY  STANDARDS, 

American  Electric  Power  Service  Corp.,  Colum- 
bus, OH.  Environmental  Engineering  Div. 
P.  H.  Loeffelman,  J.  H.  V.  Hassel,  T.  E.  Arnold, 
and  J.  C.  Hendricks. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  ASTM  Special  Technical  Publi- 
cation 891,  1985.  p  137-152,  1  fig,  34  ref. 

Descriptors:  'Water  pollution  effects,  *Water  qual- 
ity control,  'Regulations,  'Standards,  'Iron,  'West 
Virginia,  Toxicity,  Fish,  Water  quality,  Chemical 
analysis,  Bathophenanthroline. 

During  the  review  of  water  quality  standards  by 
the  West  Virginia  Water  Resources  Board  in  1983, 
the  American  Electric  Power  Company  (AEP) 
prepared  comments  regarding  the  U.S.  Environ- 
mental Protection  Agency  (EPA)  and  state  total 
iron  limit  of  1.0  mg/L.  AEP  argued  that:  (1)  field 
evidence  indicated  that  aquatic  biota  can  maintain 
viable  communities  at  concentrations  well  in  excess 
of  1.0-mg  iron/L  in  many  water  bodies;  (2)  agency 
monitoring  data  showed  ambient  total  iron  concen- 
trations frequently  in  excess  of  the  limit  to  be 
closely  correlated  with  stream  flow  and  suspended 
solids  without  apparent  harm  to  aquatic  life;  (3) 
most  laboratory  toxicity  data  for  iron  were  not 
appropriate  to  derive  an  iron  limit  because  of  ques- 
tionable analytical  or  toxicity  testing  procedures; 
and  (4)  consistent  with  U.S.  EPA-proposed  water 
quality  criteria  based  upon  biologically  available 
forms  of  metals,  ferrous  iron  and  not  total  iron 
should  be  limited  for  most  freshwater  bodies. 
These  AEP  studies,  an  analytical  procedure  modi- 
fied for  directly  measuring  ferrous  iron  with  the 
reagent  bathophenanthroline  (BPA),  and  the  ra- 
tionale for  regulating  BPA-reactive  ferrous  iron, 
not  total  iron,  in  most  water  bodies,  are  described. 
The  AEP  conducted  studies  of  iron  chemistry  in 
natural  waters,  and  toxicity  tests  were  conducted 
to  determine  whether  the  toxic  effects  on  warm- 
water  organisms  could  be  better  related  to  total 
iron  to  an  iron  fraction,  such  as  ferrous  iron, 
whether  these  fractions  could  be  simply,  inexpen- 
sively, and  accurately  measured,  and  whether 
measurable  concentrations  of  these  forms  could  be 
found  in  natural  waters.  (See  also  W87-08624) 
(Lantz-PTT) 
W87-08636 


EFFECT  OF  UPLAND  PASTURE  IMPROVE- 
MENT ON  NUTRIENT  RELEASE  IN  FLOWS 
FROM  A  'NATURAL'  LYSIMETER  AND  A 
HELD  DRAIN, 

Institute  of  Hydrology,  Wallingford  (England). 
G.  Roberts,  J.  A.  Hudson,  and  J.  R.  Blackie. 
Agricultural  Water  Management  AWMADF,  Vol. 
11,  No.  3/4,  p  231-245,  September  1986.  3  fig,  2 
tab,  33  ref. 

Descriptors:  'Water  pollution  sources,  'Nonpoint 
sources,  'Water  quality  control,  'Leaching,  'Nu- 


trients, 'Drainage,  'Land  management,  'Pastures, 
•Lysimeters,  'Drain  flow,  Fertilizers,  Tillage, 
Water  quality. 

The  effect  of  upland  pasture  improvement  on  nu- 
trient losses  was  assessed  by  comparing  lysimeter 
and  drain  flows  from  two  peat  over  clay  areas 
before,  during  and  following  a  lime  application, 
disc  harrowing,  a  fertilizer  application  and  reseed- 
ing  one  of  the  areas.  Rates  of  fertilizer  application 
were  125  kg/ha  of  N,  256  kg/ha  of  P205  and  65 
kg/ha  of  K20.  Enhanced  nitrogen,  specifically 
nitrate-N  concentrations,  with  peak  values  of  the 
order  of  18  mg/1,  were  observed  in  both  the  sub- 
surface flow  from  the  lysimeter  and  in  the  field 
drain  for  some  months  following  improvement. 
These  enhanced  concentrations  were  attributed  to 
the  tillage  operations  as  opposed  to  the  fertilizer 
applications.  No  significant  increases  in  potassium 
or  phosphorus  concentrations  were  observed.  The 
results  suggest  that  the  gradual  improvement  of 
upland  areas  will  not  cause  a  serious  water  quality 
problem.  (Author's  abstract) 
W87-08741 


IMPROVEMENT  OF  IRRIGATION  WATER  BY 
GYPSUM  BEDS, 

Haryana  Agricultural  Univ.,  Hisar  (India).  Dept. 

of  Soils. 

M.  Singh,  S.  R.  Poonia,  and  R.  Pal. 

Agricultural  Water  Management  AWMADF,  Vol. 

11,  No.  3/4,  p  293-301,  September  1986.  3  fig,  7 

tab,  3  ref. 

Descriptors:  'Saline  water,  'Water  treatment, 
•Water  chemistry,  'Irrigation  water,  'Gypsum 
beds,  'Water  quality,  Flow  velocity,  Dissolution, 
Carbonates. 

An  in  situ  experiment  was  conducted  on  a  newly 
designed  gypsum  bed  in  a  water  course  to  ascertain 
the  dissolution  of  gypsum  in  relation  to  water  flow 
velocities,  gypsum  fragment  sizes  and  water  qual- 
ity. A  decrease  in  flow  velocity  increased  gypsum 
dissolution  for  all  fragment  sizes.  At  a  given  flow 
velocity,  dissolution  of  gypsum  increased  with  de- 
crease in  fragment  size.  The  presence  of  Ca(2  +  )  or 
S04(2-)  in  irrigation  water  suppressed  the  dissolu- 
tion of  gypsum,  whereas  an  increase  in  electrolyte 
concentration  of  irrigation  water  free  from 
common  ions  enhanced  it.  The  residual  sodium 
carbonate  (RSC)  waters  containing  HC03(-)  did 
not  decrease  gypsum  dissolution  due  to  a  CaC03 
coating  on  the  gypsum  fragments.  Empirical  fac- 
tors were  obtained  to  calculate  the  effect  of  elec- 
trolyte concentration  and  RSC  on  gypsum  dissolu- 
tion. There  was  good  agreement  between  the  ex- 
perimental and  the  calculated  bed  heights  for  dif- 
ferent gypsum  fragment  sizes  and  water  flow  ve- 
locities. (Author's  abstract) 
W87-08745 


HYDRAULIC/CHEMICAL  CHANGES 

DURING   GROUND-WATER   RECHARGE   BY 
INJECTION, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-08751 


WATER-QUALITY  TRENDS  IN  THE  NA- 
TION'S RIVERS, 

Geological  Survey,  Reston,  VA. 
R.  A.  Smith,  R.  B.  Alexander,  and  M.  G.  Wolman. 
Science  SCIEAS,  Vol.  235,  No.  4796,  p  1607-1615, 
March  1987.  5  fig,  3  tab,  62  ref. 

Descriptors:  'Water  quality,  'Rivers,  Bacteria, 
Feces,  Lead,  Nitrates,  Chlorides,  Arsenic,  Cadmi- 
um, Regional  variation. 

Water-quality  records  from  two  nationwide  sam- 
pling networks  now  permit  nationally  consistent 
analysis  of  long-term  water-quality  trends  at  more 
than  300  locations  on  major  U.S.  rivers.  Observed 
trends  in  24  measures  of  water  quality  for  the 
period  from  1974  to  1981  provide  new  insight  into 
changes  in  stream  quality  that  occurred  during  a 
time  of  major  changes  in  both  terrestrial  and  at- 
mospheric influences  on  surface  waters.  Particular- 


ly noteworthy  are  widespread  decreases  in  f« 
bacteria  and  lead  concentrations  and  widespre 
increases  in  nitrate,  chloride,  arsenic,  and  cadmn 
concentrations.  Recorded  increases  in  rnunici| 
waste  treatment,  use  of  salt  on  highways,  a 
nitrogen  fertilizer  application,  along  with  decrea 
in  leaded  gasoline  consumption  and  regiona 
variable  trends  in  coal  production  and  combusti 
during  the  period  appear  to  be  reflected  in  wat 
quality  changes.  (Author's  abstract) 
W87-08779 


VELOCITY  CONTROL  AS  A  TOOL  FOR  OF 
MAL     PLUME     CONTAINMENT     IN     TI 
EQUUS  BEDS  AQUIFER,  KANSAS, 
Kansas  State  Geological  Survey,  Lawrence. 
M.  Heidari,  J.  Sadeghipour,  and  O.  Drici. 
Water  Resources  Bulletin  WARBAQ,  Vol.  23, 1 
2,  p  325-335,  April  1987.  8  fig,  26  ref.  EPA  Ox 
erative  agreement  S007249-01. 

Descriptors:  'Water  quality  control,  'Water  pol 
tion  control,  'Groundwater  pollution,  'Groui 
water  pollution,  'Model  studies,  'Plumes,  'Path 
pollutants,  Equus  Beds  aquifer,  Kansas,  Monit 
ing  wells,  Velocity,  Wells,  Migration,  Solute  tra 
port,  Economic  aspects. 

A  groundwater-management  model  was  develo] 
to  investigate  the  best  management  options  for 
containment  of  an  oil-field-brine  plume  in 
Equus  Beds  aquifer  in  south-central  Kansas.  1 
main  purpose  of  the  management  model  was 
find  the  optimal  locations  and  minimum  rates 
pumpage  of  a  set  of  plume-interception  wells, 
successfully  reverse  the  velocity  vectors  at  obi 
vation  wells  located  along  the  plume  front,  ! 
also  to  satisfy  freshwater  demands  from  sup 
wells.  The  effects  of  the  calculated  minimum  w 
drawals  from  the  interception  wells  on  the  mij 
tion  of  contaminants  throughout  the  groundwi 
system  were  evaluated  utilizing  a  solute-transr. 
model.  This  latter  analysis  was  carried  out 
ensure  the  containment  of  the  plume.  Whei 
application  of  the  management  model  to  the  sti 
area  achieves  the  management  objectives,  the 
plementation  of  the  results  is  believed  to  be 
practical  and  expensive.  This  is  because  a  consk 
able  amount  of  water  must  be  pumped  out 
reverse  the  velocity  vectors  in  the  vicinity  of 
plume.  In  general,  the  proposed  technique  of  ] 
lutant  containment  may  be  effective  when  app 
to  aquifers  having  low  hydraulic  gradients  and 
to  aquifers  with  hazardous  plumes  whose  cont 
ment  is  not  subject  to  economic  constraints.  (. 
thor's  abstract) 
W87-08982 


MULTIATTRIBUTE  ANALYSIS  OF  T 
IMPACT  ON  SOCIETY  OF  PHOSPHOI 
ABATEMENT  MEASURES, 

Center  for  Industrial  Research,  Oslo  (Norw 
K.  L.  Seip,  H.  Ibrekk,  and  F.  Wenstop. 
Water  Resources  Research  WRERAQ,  Vol. 
No.  5,  p  755-764,  May  1987.  4  fig,  3  tab,  36  re 
append. 

Descriptors:  'Multiattribute  analysis,  'Pollu 
control,  'Phosphorus,  'Lakes,  'Water  quality  < 
trol,  'Environmental  effects,  Norway,  Agricult 
Wastewater  treatment,  Social  impact. 

A  decision  goal  hierarchy  evaluates  the  impact 
cost  to  society  of  phosphorus  abatement  measi 
to  improve  lake  water  quality.  Three  prin 
measures  were  studied:  sewage  treatment,  bai 
detergents  containing  phosphorus,  and  change 
agricultural  practice,  and  combinations  of  tl 
measures.  The  water  system  studied  is  lake: 
Norway  represented  by  eight  typical  water  bo( 
The  results  showed  that  the  highest  utility 
obtained  by  'status  quo'  (0.90  +  or  -  0.02) 
implementing  measures  in  agriculture  (0.90  + 
0.02).  The  combined  measures  including  sew 
treatment  and  ban  on  phosphorus  containing  d< 
gents  scored  lowest  (0.73  +  or  -  0.08).  (Auth 
abstract) 
W87-09013 


RESTORATION    OF    THE    RIVER    VAIK 
JOKI,  FINLAND, 
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>pio  Univ.  (Finland).  Dept.  of  Applied  Zoolo- 

primary  bibliographic  entry  see  Field  2H. 
7-09046 


^ELOPMENT  OF  A  SIMPLIFIED  COLUMN 
!T  FOR  EVALUATION  OF  THICKNESS  OF 
JPING  MATERIAL  REQUIRED  TO  ISO- 
rE  CONTAMINATED  DREDGED  MATERI- 

ly  Engineer  Waterways  Experiment   Station, 

Itsburg,  MS.  Environmental  Lab. 

junnison,  J.  M.  Brannon,  T.  C.  Sturgis,  and  I. 

th. 

:ellaneous  Paper  D-87-2,   March   1987.   Final 

ort.  34  p,  2  fig,  7  tab,  12  ref. 

criptors:  'Water  quality  control,  'Waste  dis- 
il,  'Dredging,  'Capping,  'Materials  testing, 
ching,  Ammonium,  Nitrogen,  Phosphates, 
iganese,  Benthic  organisms,  Water  column. 

rocedure  using  a  small-scale  (22.6  L)  leaching 
imn  was  developed  for  predicting  the  cap 
Itness  required  to  chemically  seal  contaminated 
Iged  sediment  from  the  overlying  water 
imn.  Several  parameters,  including  dissolved 
;en  depletion  rates  and  release  rates  of  ammo- 
i-nitrogen,  orthophosphate-phosphorus,  and 
ganese,  were  evaluated  as  tracers  for  use  in  the 
lictive  test.  In  addition,  several  tests  were  run 
g  potassium  chloride  amendments  to  the  con- 
nated  sediment  prior  to  capping  to  determine 
lis  salt  would  be  a  suitable  tracer.  Dissolved 
$en  depletion  and  ammonium-nitrogen  release 
:  generally  the  best  tracers  to  use  for  predic- 
purposes.  On  occasion,  orthophosphate-phos- 
rus  release  was  also  an  effective  tracer.  Use  of 
ganese  or  potassium  chloride  as  tracers  proved 
ective.  Overall,  the  verification  tests  indicated 
the  small-scale  predictive  tests  provided  the 
rmation  required  to  determine  the  cap  thick- 
necessary  to  obtain  a  satisfactory  chemical 
however,  it  was  apparent  that  additional  cap 
:rial  was  necessary  to  obtain  the  most  effective 
against  biological  activity.  It  is  important  that 
:ap  thickness  selected  with  the  small-scale  tests 
hown  to  seal  a  minimum  of  two  of  the  three 
meters  used  to  measure  cap  effectiveness.  To 
ent  exposure  of  burrowing  benthic  organisms 
pntaminated  sediment,  it  is  recommended  that 
ety  margin  be  added  to  the  thickness  required 
chieve  a  chemical  seal.  This  safety  margin  is 
rmined  by  the  depth  to  which  the  deepest 
owing  benthic  organism  within  the  region  can 
h.  The  sum  of  the  thickness  required  to 
eve  the  safety  margin  and  the  thickness  re- 
id  for  the  chemical  seal  is  the  thickness  neces- 
to  isolate  the  contaminated  sediment  chemi- 
I  and  biologically  from  the  overlying  water 
m.n  and  the  aquatic  biota.  This  work  does  not 
ide  hydrodynamic  effects  that  may  result  in 
spension  and/or  scouring  of  cap  material.  Pro- 
ires  to  counter  the  effects  of  hydrodynamic 
esses  require  engineering  considerations  that 
be  addressed  in  later  guidance.  (See  also  W87- 
>7)  (Lantz-PTT) 
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cleanup  of  groundwater  resources  which  have 
I  contaminated  by  anthropogenic  organic  corn- 
ids  is  difficult  and  expensive.  Furthermore, 
I  treatment  methods  merely  transfer  the  con- 
nant  to  another  phase,  such  as  an  adsorbant  or 


the  atmosphere.  A  treatment  process  which  pro- 
duces harmless  by-products,  could  be  set  up  on 
site,  and  does  not  require  the  transport  of  hazard- 
ous materials  is  very  desirable  for  such  cleanup 
operations.  Photolytic  ozonation,  the  combination 
of  ozone  treatment  and  ultraviolet  irradiation,  is  an 
oxidative  water  treatment  process  which  is  capable 
of  converting  virtually  any  organic  pollutant  com- 
pletely to  carbon  dioxide  and  water.  Thus,  it  is 
potentially  a  very  'clean'  solution  to  many  con- 
tamination problems.  There  has,  however,  been 
disagreement  in  the  scientific  literature  concerning 
the  effectiveness  of  the  process,  due  largely  to  a 
lack  of  understanding  of  the  chemistry  which  is 
involved.  In  this  project,  photolytic  ozonation  was 
studied  at  the  laboratory  scale,  to  better  under- 
stand and,  if  possible,  model  the  complex  chemical 
reaction  mechanism,  so  that  the  process  can  be 
more  easily  optimized  from  an  economic  stand- 
point. It  was  shown  that  hydroxyl  radical,  the 
active  species  responsible  for  the  destruction  of 
organic  pollutants,  is  not  generated  directly  by 
ozone  photolysis  as  has  generally  been  speculated, 
but  is  produced  by  secondary  reactions.  A  model 
has  been  developed  which  explains  the  behavior  of 
the  process  under  a  variety  of  conditions  and  is 
useful  for  the  prediction  of  process  performance. 
The  model  includes  parameters,  the  values  of 
which  may  be  inferred  from  the  chemical  structure 
of  the  organic  pollutant.  The  reaction  system  is 
seen  to  be  'versatile'  in  that  it  has  alternate  path- 
ways by  which  pollutant  destruction  may  proceed, 
depending  on  conditions  in  the  water  being  treat- 
ed. (See  also  W87-09067)  (Author's  abstract) 
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In  certain  groundwater  flow  regimes  control  of  the 
migration  of  pollutants  can  be  achieved  by  hydrau- 
lic barriers  created  by  groundwater  withdrawal 
and/or  injection.  However,  for  complicated  flow 
domains  and  situations  where  multiple  wells  may 
be  installed,  the  determination  of  pumping  rates  to 
achieve  a  pollution  control  objective  can  be  diffi- 
cult. A  nonlinear  programming  (NLP)  algorithm  is 
coupled  to  a  two-dimensional,  steady-state, 
groundwater  flow  model  and  an  advective  trans- 
port model  for  determination  of  optimum  pumping 
rates  for  creation  of  hydraulic  barriers.  This  tech- 
nique is  a  screening  tool  for  the  selection  of  pump- 
ing rates  to  be  subsequently  confirmed  with  more 
detailed  simulation.  Utilization  of  this  technique 
can  save  time  and  cost  over  traditional  trial  and 
error  methods  of  determining  pumping  rates.  Two 
example  applications  of  this  technique  are  present- 
ed. The  first  example  shows  how  NLP  can  be  used 
to  determine  pumping  rates  required  to  develop  a 
stagnation  point.  Optimum  pumping  rates  for  eight 
wells  arranged  in  a  circular  configuration  are  de- 
termined so  as  to  reduce  the  groundwater  velocity 
to  near  zero  over  a  precise  region  within  a  nonho- 
mogeneous  aquifer.  The  second  example  involves 
the  determination  of  optimum  steady-state  pump- 
ing rates  for  six  wells  in  a  nonhomogeneous  flow 
domain  where  the  objective  is  the  control  (i.e., 
steering)  of  the  trajectory  of  a  contaminant  plume. 
(Author's  abstract) 
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A  groundwater  protection  strategy  at  the  federal 
level  must  account  for  the  potential  conflict  be- 
tween those  who  may  abuse  groundwater.  A  feder- 
al groundwater  protection  strategy  must  also  de- 
termine not  only  the  significant  sources  of  ground- 
water, but  the  significant  sources  of  impact  on 
groundwater  and  establish  priorities  accordingly. 
The  Comprehensive  Environmental  Response, 
Compensation  and  Liability  Act  is  aimed  at  clean- 
ing up  thousands  of  abandoned  hazardous  waste 
disposal  sites.  Response  actions  taken  by  states  and 
EPA  at  such  sites  frequently  involve  very  costly 
groundwater  monitoring  and  remedial  engineering 
methods.  Under  the  Resource  Conservation  and 
Recovery  act  EPA  has  adopted  hazardous  waste 
and  solid  waste  disposal  regulations  that  are  aimed 
at  groundwater  protection.  Under  the  Safe  Drink- 
ing Water  Act,  EPA  protects  groundwater 
through  Underground  Injection  Control  regula- 
tions and  through  sole  source  aquifer  protection. 
The  EPA  may  take  account  of  the  relationship 
between  surface  and  groundwater  in  granting  per- 
mits under  the  NPDES  portion  of  the  Clean  Water 
Act.  Other  federal  statutes  which  have  less  bearing 
on  groundwater  protection  include  the  Federal 
Surface  Mining  Control  and  Reclamation  Act,  the 
Toxic  Substances  Control  Act,  and  the  Federal 
Insecticide,  Fungicide,  and  Rodenticide  Act.  With 
the  exception  of  the  Superfund  Act  and  UIC  pro- 
gram under  the  Safe  Drinking  Water  Act,  none  of 
these  federal  statutes  is  directed  primarily  at 
groundwater  protection.  Critics  of  the  current  fed- 
eral approach  to  groundwater  protection  have 
called  for  a  comprehensive  program  based  on  non- 
degradation  of  groundwater,  the  adoption  of 
groundwater  quality  standards  and  effluent  limita- 
tion, and  the  implementation  of  land  use  controls 
aimed  at  protecting  recharge  zones.  (See  also  W87- 
09114)(Geiger-PTT) 
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Even  though  the  United  States  is  groundwater 
rich,  many  parts  of  the  country  face  severe  short- 
ages of  groundwater  as  a  drinking  water  source 
due  to  overuse  or  contamination  of  the  supply.  The 
amount  of  hazardous  wastes  injected  into  wells  is 
bound  to  increase  as  federal  and  state  regulation  of 
landfills,  surface  impoundments  and  incinerators 
get  tougher.  EPA  estimated  that,  in  1978,  between 
five  thousand  and  ten  thousand  injection  wells 
occurred  above  aquifers.  That  estimate  has  been 
dropping  steadily  since  then.  It  is  often  difficult  for 
some  cities  and  towns  to  finance  construction  of 
water  treatment  facilities  needed  to  comply  with 
drinking  water  standards.  Congress  has  responded 
to  this  concern  by  allowing  states  to  grant  case-by- 
case  extensions  of  up  to  three  years  to  meet  interim 
primary  standards.  Officials  in  the  state  of  Iowa 
have  decided  that,  because  of  reduced  federal  sup- 
port, the  state  no  longer  can  afford  to  continue  the 
primary  enforcement  authority  for  the  drinking 
water  program.  A  recent  study  by  the  General 
Accounting  Office  reported  widespread  noncom- 
pliance by  local  water  systems  with  federal  drink- 
ing water  standards.  This  was  attributed  to  insuffi- 
cient resources  at  the  state  and  local  levels  and 
inadequate  guidance  from  the  federal  level.  (See 
also  W87-091 14)  (Geiger-PTT) 
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As  a  result  of  the  growing  recognition  of  ground- 
water pollution  problems,  there  is  a  growing  inter- 
est in,  and  implementation  of,  groundwater  pollu- 
tion control  programs.  These  programs  are  an  out- 
growth of:  (1)  the  federal  'Superfund'  program 
administered  by  the  U.S.  Environmental  Protec- 
tion Agency  (EPA);  (2)  the  Installation  Restora- 
tion Program  administered  by  the  Department  of 
Defense;  (3)  the  increasing  number  of  state-level 
'Superfund'  programs;  (4)  public  pressures  to  clean 
up  accidental  spills  and  leakage  from  underground 
storage  tanks;  and  (5)  the  expanding  knowledge 
base  on  technical  alternatives  which  are  potentially 
available  for  usage  in  these  programs.  This  book 
has  been  written  to  summarize  the  state-of-knowl- 
edge  on  technical  alternatives  available  for  usage 
in  groundwater  pollution  control  programs,  and  to 
delineate  decision-making  techniques  which  can  be 
used  in  the  selection  process  for  these  alternatives. 
The  book  is  organized  into  three  major  headings: 
Technologies;  Decision-Making;  and  Case  Studies 
and  Applications.  Following  an  introductory  chap- 
ter, three  categories  of  technologies  are  addressed: 
physical  control  measures  in  Chapter  2,  treatment 
of  groundwater  in  Chapter  3,  and  in  situ  chemical 
and  biological  measures  in  Chapter  4.  Chapter  2 
includes  information  on  source  control  strategies, 
stabilization/solidification  methods,  well  systems, 
interceptor  systems,  capping  and  liners,  sheet 
piling,  grouting  and  slurry  walls.  Treatment  of 
groundwater  via  air  stripping,  carbon  adsorption, 
biological   treatment,   chemical   precipitation,  and 


other  treatment  techniques  is  summarized  in  Chap- 
ter 3.  Chapter  4  summarizes  the  advantages  and 
disadvantages  of  in  situ  chemical  treatment,  and 
presents  extensive  information  on  in  situ  biological 
stabilization  via  enhancement  of  the  indigenous 
microbial  population  or  addition  of  acclimated 
microorganisms.  Decision-making  is  addressed  in 
Chapters  5  through  8.  Chapter  5  presents  a  proto- 
col for  aquifer  restoration  decision-making  and  in- 
cludes a  summary  of  preliminary  study  activities 
and  the  development  and  evaluation  of  alterna- 
tives. An  extensive  summary  of  techniques  for 
decision-making  is  in  Chapter  6.  Chapter  7  address- 
es risk  assessment  as  related  to  aquifer  restoration 
planning  and  includes  summaries  of  two  methods 
applicable  to  hazardous  waste  disposal  sites.  Chap- 
ter 8  focuses  on  public  participation  and  highlights 
approaches  for  identifying  publics  and  selecting 
public  participation  techniques.  (Lantz-PTT) 
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In  order  to  suppress  the  phosphate  liberation  from 
sediment  to  sea  water,  several  suppressing  materi- 
als such  as  four  kinds  of  iron  slag,  river  and  sea 
sands,  and  glass  bead  were  tested.  The  sediment 
and  sea  water  were  sampled  from  Hiroshima  Bay 
which  seemed  to  be  a  eutrophicated  area.  The 
suppressing  materials  were  covered  on  the  surface 
of  sediment,  and  sea  water  was  introduced  in  the 
aquarium.  The  concentrations  of  phosphate,  sulfide 
and  dissolved  oxygen  were  measured  during  the 
incubation  period  under  the  condition  of  anaerobic 
state.  The  suppressing  effects  of  slags,  sea  and  river 
sands  were  compared  with  that  of  glass  bead  used 
as  control  materials,  and  the  suppression  efficien- 
cies were  measured.  The  suppression  efficiency  of 
glass  bead  was  54.1%,  and  those  of  slag-2,  -3  and  -4 
were  97.3,  96.1  and  98.8%,  respectively.  The  sup- 
pression efficiency  depended  on  the  amounts  of 
slag  used,  and  about  85%  of  liberated  phosphate 
were  suppressed  by  slag-3  of  7.5  kg/sq  m.  The 
sulfide  ion  generated  under  anaerobic  state  reacted 
with  some  metals  on  the  surface  of  slags  and  sands, 
and  the  dissolution  of  precipitated  phosphate  (Fe- 
P,  Al-P  and  Ca-P)  was  suppressed  by  formation  of 
metal  sulfide  on  the  surface  of  slags  and  sands.  The 
suppression  mechanisms  on  phosphate  liberation, 
such  as  covering,  chemical  and  adsorption  effects 
were  proposed  and  discussed.  The  suppression  by 
slag  was  mainly  carried  out  by  the  adsorption 
effect,  in  addition  to  the  covering  effect.  (Author's 
abstract) 
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As  technogenic  pollution  of  the  natural  hydi 
sphere  increases,  ever  greater  attention  is  bei 
attracted  to  the  problems  of  regulating  fluctuatic 
of  water  quality  to  improve  the  conditions 
water  use.  This  report  discusses  the  evaluation  a 
control  of  water  quality  which  continually  var 
with  time.  It  is  shown  that  regulation  of  strea 
flow  with  a  reservoir  reduces  average  polluti 
concentration.  The  arguments  are  supported  w 
data  from  the  Krapiva  Reservoir  on  the  Tom  riv 
(Ram-PTT) 
W87-09361 


METAL  PRECIPITATION  IN  TWO  LANDFI 
LEACHATES, 

Michigan  Univ.,  Ann  Arbor. 
H.  V.  Mott,  K.  E.  Hartz,  and  D.  R.  Yonge. 
Journal   of  Environmental    Engineering   (ASC 
JOEDDU,  Vol.  113,  No.  3,  p  476-485,  June  198 
fig,  1 1  tab,  22  ref. 

Descriptors:  'Water  pollution  treatment,  *Wa 
pollution  control,  'Leachate,  'Landfills,  'Path 
pollutants,  'Groundwater  pollution,  *Hei 
metals,  'precipitates,  Sorption,  Washington,  Spi 
ation. 

Leachate  from  solid-waste  landfills  poses  a  sigr 
cant  environmental  threat  to  groundwater  suppl 
warranting  capture  and  treatment.  Treatment  pi 
to  biological  co-production  to  reduce  heavy  m< 
concentrations  via  sorption  onto  in  situ  precipi 
ed  hydrous  ferric  and  manganese  oxides  may  [ 
vide  adequate  reductions  while  minimizing  hazi 
ous  residuals.  This  investigation  studied  the  p£ 
tioning  of  cadmium,  copper,  zinc,  and  nickel  v 
iron  and  manganese  solid  phase  formed  from  les 
ate  constituents  at  pH  9.  Batch-type  partitior 
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iments  were  conducted  using  sodium  hydrox- 
nd  calcium  hydroxide  for  pH  control.  Natu- 
produced  leachate  was  obtained  from  the 
omish  County  and  King  County  solid-state 
sal  facilities  in  Washington  state.  The  cadmi- 
>rbent  ratios  of  this  investigation  were  well 
v  those  found  by  previous  researchers;  how- 
removal  rates  were  somewhat  below  those 
I  in  organic-free  systems.  These  lower  remov- 
es might  be  attributed  to  the  'complexation'  of 
ium  by  leachate  organic  constituents.  Copper- 
Dt  ratios  were  also  well  below  those  found  by 
aus  researchers;  conversely,  removal  rates 
significantly  below  those  found  for  organic- 
ystems.  Lower  copper  removal  rates  could  be 
uted  to  the  complexation  by  organics  and  the 
ition  of  uncharged  and  negatively  charged 
s  at  pH  9.  Zinc-sorbent  ratios  were  much 
r  than  those  found  by  previous  researchers; 
ver.  removal  rates  were  similar.  The  mecha- 
o(  zinc  partitioning  was  probably  the  forma- 
)f  a  zinc  oxide  solid  phase.  Nickel-sorbent 
were  well  below  those  of  organic-free  sys- 
Lower  nickel  removal  rates  cannot  be  attrib- 
o  either  organic  complex  formation  or  speci- 
effects.  (Author's  abstract) 
»368 


MEASUREMENT  OF  WATER  POTENTIAL  IN 
LOW-LEVEL  WASTE  MANAGEMENT, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-09456 


.UATTNG    ASPHALT    CAP    EFFECTIVE- 
AT  SUPERFUND  SITE, 

Wastes  Disposal   Program;   National   Solid 
s  Management  Association,  Washington,  DC 

■unary  bibliographic  entry  see  Field  5E. 
19379 


CTION   OF   SIDEROPHORE    ACTIVITY 

nabaena  spp.  and  rrs  moderation 

JPPER  TOXICITY, 

of  Chemistry,  Portland  State  Univ.,  Port- 
)R  97207. 

Clarke,  J.  Stuart,  and  J.  Sanders-Loehr. 
*i      and       Environmental       Microbiology 
DF,  Vol.  53,  No.  5,  p  917-922,  May  1987.  5 
ab,  44  ref.  PHSNIH  GM  18865. 

ptors:  •Algicides,  'Anabaena,  'Water  pollu- 
ffects,  'Copper,  'Toxicity,  'Siderophores, 
kinen,  Algae,  Cultures,  Iron,  Heavy  metals, 
h. 

h  of  Anabaena  sp.  strain  7120  (in  the  ab- 
Df  chelators  or  added  iron)  was  inhibited  by 
dition  of  2.1  to  6.5  micromolar  copper  and 
wlished  by  copper  concentrations  of  10  mi- 
lar  or  higher.  When  the  copper  was  chelated 
izokinen  (the  siderophore  produced  by  this 
an  in  response  to  iron  starvation),  the  toxic 

were  eliminated.  Analysis  of  culture  fil- 
thowed  that  the  cupric  schizokinen  remains 

medium,  thereby  lowering  the  amount  of 

taken  up  by  the  cells.  Although  this  orga- 
ctively  transports  ferric  schizokinen,  it  ap- 
y  does  not  recognize  the  cupric  complex. 
\nabaena  sp.  is  protected  from  copper  toxic- 
ler  conditions  in  which  siderophore  is  being 
ed.  For  cells  grown  in  low  iron,  the  accu- 
>n  of  extracellular  schizokinen  was  observed 
allel  cell  growth  and  continue  well  into 
•ry  phase.  The  actual  iron  status  of  the 
itn  was  monitored  by  using  iron  uptake  ve- 
is  an  assay.  Cultures  grown  on  0.1  micromo- 
led  iron  were  found  to  be  severely  iron 

upon  reaching  stationary  phase,  thus  ex- 
g  the  continued  production  of  schizokinen. 
data  show  that  the  siderophore  system  in 
:na  spp.  has  developed  primarily  as  a  re- 
to  iron  starvation  and  that  additional  func- 
ich  as  alleviation  of  copper  toxicity  or  alle- 
c  inhibition  of  other  algal  species  are  merely 
try  benefits.  (Author's  abstract) 
>386 


rENANCE  AND  STABILITY  OF  INTRO- 
D    GENOTYPES    IN    GROUNDWATER 
=ER  MATERIAL, 
see  Univ.,  Knoxville.  Dept.  of  Microbiolo- 

mary  bibliographic  entry  see  Field  5B. 


INFLUENCE  OF  MELTWATER  ON  THE 
AMOUNT  AND  COMPOSITION  OF  GROUND- 
WATER IN  QUATERNARY  DEPOSITS  IN  FIN- 
LAND, 

National  Board  of  Waters,  Helsinki  (Finland). 
For  primary  bibliographic  entry  see  Field  2F. 
W87-09460 


WATER  QUALITY  ASSESSMENT:  A  SCREEN- 
ING PROCEDURE  FOR  TOXIC  AND  CON- 
VENTIONAL POLLUTANTS,  PART  1, 

Tetra  Tech,  Inc.,  Lafayette,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-09462 


INVESTIGATION  AND  DISCUSSION  OF 
TECHNIQUES  FOR  HYPOLIMNION  AER- 
ATION/OXYGENATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

J.  P.  Holland,  and  C.  H.  Tate. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161.  Technical  Report 

E-84-10,  October  1984.  Final  Report.  53  p,  8  fig,  38 

ref,  append. 

Descriptors:  'Reservoirs,  'Lakes,  'Hypolimnion, 
'Aeration,  'Oxygenation,  'Water  quality  control, 
Clarks  Hill  Reservoir,  Richard  B.  Russell  Reser- 
vior,  Water  quality,  Diffusers,  Dissolved  oxygen, 
Model  studies,  South  Carolina,  Georgia. 

This  report  examines  elements  of  the  design  and 
operation  of  hypolimnetic  aeration  systems.  Three 
basic  types  of  hypolimnetic  aerators  are  identified, 
and  pertinent  literature  for  each  is  reviewed.  Hy- 
polimnetic aeration  with  pure  oxygen  at  Clarks 
Hill  Reservior,  Georgia-South  Carolina,  is  over- 
viewed.  Included  are  results  of  hypolimnetic  aer- 
ation field  tests  conducted  by  contractors  and  the 
U.S.  Army  Corps  of  Engineers  at  Clarks  Hill. 
Results  from  these  tests  showed  that,  for  hypolim- 
netic oxygenation  to  most  effectively  enhance 
downstream  release,  most  of  the  input  oxygen 
should  be  placed  (1)  within  the  hypolimnetic  with- 
drawal zone  and  (2)  by  a  linear  diffuser.  A  number 
of  hypolimnetic  aerator  designs  are  considered. 
The  use  of  numerical  simulation  techniques  to  pre- 
dict idealized  values  for  aerator  design  is  also 
discussed.  A  combination  of  such  results  from  the 
Clarks  Hill  field  tests  and  numerical  simulation 
efforts  has  produced  the  initial  design  for  a  hypo- 
limnetic oxygenation  system  at  Richard  B.  Russell 
Reservior,  South  Carolina-Georgia,  which  is  pre- 
sented. (Author's  abstract) 
W87-09481 


PROCEEDINGS:  1981  OIL  SPILL  CONFER- 
ENCE (PREVENTION,  BEHAVIOR,  CON- 
TROL, CLEANUP). 

American  Petroleum  Inst.,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-09507 


EVALUATION  OF  OIL  SPILL  DISPERSANT 
TESTING  REQUIREMENTS, 

SRI  International,  Menlo  Park,  CA. 
R.  T.  Rewick,  K.  A.  Sabo,  J.  Gates,  J.  H.  Smith, 
and  L.  T.  McCarthy. 

IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5 
1981,  Atlantic,  GA.  p  5-10,  3  fig,  4  tab,   10  ref. 

Descriptors:  'Cleanup  operations,  'Dispersants, 
'Oil  spills,  Chemical  treatment,  Chemical  coagula- 
tion, Flocculation,  Performance  evaluation,  Sur- 
factants. 

We  have  evaluated  a  number  of  laboratory  tests  of 
dispersant  effectiveness  using  commercial  oil  spill 
products  and  No.  2  and  No.  6  fuel  oils.  The  tests- 
the    EPA,    Mackay/Steelman,    Russian,    French, 
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Warren  Spring  and  an  interfacial  tension  method 
developed  at  SRI-are  reviewed  in  terms  of  type, 
scale,  method  of  applying  mixing  energy,  and  the 
time  required  to  conduct  a  project  evaluation.  The 
experimental  results,  compared  in  terms  of  the 
precision  of  the  test  data  and  the  effectiveness 
ranking  order  of  the  six  nonionic  dispersants,  dem- 
onstrate that  the  relative  effectiveness  found  for 
the  dispersants  varies  appreciably  as  a  function  of 
the  testing  method.  Reasons  for  the  variations  are 
discussed  and  recommendations  are  presented  on 
how  to  achieve  dispersant  testing  data  that  are 
more  representative  of  real-world  conditions.  Of 
the  six  testing  methods  evaluated,  the  EPA, 
Mackay/Steelman,  and  the  interfacial  tension 
methods  are  the  most  amendable  improvement. 
(See  also  W87-09507)  (Author-abstract) 
W87-09508 


LABORATORY  DETERMINATION  OF  DIS- 
PERSANT EFFECTIVENESS:  METHOD  DE- 
VELOPMENT AND  RESULTS, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 
Studies. 

D.  Mackay,  and  F.  Szeto. 

IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5 
1981,  Atlanta,  GA.  p  11-17,  2  fig,  2  tab,   15  ref. 

Descriptors:  'Oil  spills,  'Dispersants,  'Floccula- 
tion, 'Oil,  'Performance  evaluation,  Chemical  co- 
agulation, Chemical  treatment,  Surfactants. 

A  research  project  is  described  in  which  a  previ- 
ously described  effectiveness  test  for  chemical  oil 
spill  dispersants  was  further  developed  and  stand- 
ardized. The  principle  of  the  test  is  that  known 
volumes  of  dispersant  and  crude  oil  are  contacted 
on  the  surface  of  seawater  in  a  laboratory-scale 
vessel  in  which  there  is  a  circulating  air  current 
that  imparts  a  swirling  wave  action  to  the  water. 
This  flow  geometry  is  believed  to  simulate  ocean 
surface  conditions  better  than  tests  that  involve 
shaking,  stirring,  or  pumping  as  turbulence-gener- 
ating mechanisms.  From  the  results  of  a  series  of 
tests  at  various  dispersant-to-oil  ratios,  the  ratios 
that  affect  the  dispersion  of  50  and  75%  of  the 
original  amount  of  oil  added  to  the  water  surface 
are  calculated  and  used  as  an  indication  of  dispers- 
ant effectiveness.  The  corresponding  percent  of  the 
oil  that  remains  deispersed  after  settling  is  also 
deduced.  The  results  of  a  series  of  tests  using  two 
crude  oils,  Murban  (light)  and  La  Rosa  (heavy), 
and  17  dispersants  are  presented.  These  results 
show  a  wide  range  in  the  dispersant-to-oil  ratio 
necessary  to  achieve  50-  to  75%  dispersion.  Five 
products  failed  to  achieve  50%  dispersion  of  both 
crude  oils  at  a  dispersant-to-oil  ratio  of  0.2,  which 
is  highly  regarded  as  the  practical  upper  limit  of 
dispersant  dosage.  There  was  a  group  of  highly 
effective  dispersants  requiring  a  dispersant-to-oil 
ratio  of  only  0.005  to  0.007  to  accomplish  50% 
dispersion.  The  test  method  can  discriminate  be- 
tween two  dispersant  products  with  effectivenesses 
which  differ  by  approximately  10%.  The  implica- 
tions of  these  experimental  results  are  discussed. 
(See  also  W87-09507)  (Author's  abstract) 
W87-09509 


VIEW  OF  THE  LABORATORY  TESTING  AND 
ASSESSMENT  OF  OIL  SPILL  DISPERSANT 
EFFICIENCY, 

British  Petroleum  Co.  Ltd.,   Sunbury-on-Thames 
(England). 
D.  G.  Meeks. 

IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5 
1981,  Atlanta,  GA.  p  19-29,  1  tab,  22  ref,  append. 

Descriptors:  'Dispersants,  'Oil  spills,  'Perform- 
ance evaluation,  Surfactants,  Oil,  Chemical  treat- 
ment, Cleanup  operations. 

This  paper  outlines  the  role  of  a  dispersant  in  an  oil 
spill  plan  and  sets  out  criteria  by  which  the  prod- 
uct should  be  judged  in  terms  of  its  dispersing 
efficiency  and  biodegradation.  It  reviews  the 
mixing  needed  in  a  laboratory  test  relative  to  con- 
ditions associated  with  dispersant  use  at  sea.  An 
ideal  set  of  requirements  for  a  laboratory  test  and 
ways   of  assessment   are   discussed,   stressing   the 
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importance  of  confirmation  of  these  results  by  sea 
testing.  After  reviewing  currently  used  tests,  the 
test  favored  by  BP  is  described.  Ideas  are  ex- 
pressed for  future  efficiency-rating  improvements. 
(Author's  abstract) 
W87-09510 


USE  OF  DISPERSANTS  ON  VISCOUS  FUEL 
OILS  AND  WATER  IN  CRUDE  OIL  EMUL- 
SIONS, jn 

Warren  Spring  Lab.,  Stevenage  (England). 
M  Lee,  F.  Matinelli,  B.  Lynch,  and  P.  R.  Morris. 
IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5, 
1981,  Atlanta,  GA.  p  31-35,  6  fig,  3  tab,  7  ref. 

Descriptors:  *Dispersants,  *Oil  spills,  'Emulsions, 
♦Surfactants,  Oil,  Chemical  treatment,  Cleanup  op- 
erations, Performance  evaluation. 

The  various  factors  affecting  the  performance  of 
oil  spill  dispersants  have  been  studied  in  the  labora- 
tory using  a  simple  test  to  emulsify  the  oil  in  the 
water.  The  observations  have  been  confirmed  by 
spraying  oil  onto  the  sea  followed  by  overspraying 
with  dispersant.  It  was  found  that  viscosity  of  the 
oil  or  mousse  was  the  main  limitation  that  influ- 
enced the  droplet  size  distribution.  Energy  of  agi- 
tation had  a  minor  effect  but  there  was  no  evidence 
that  the  'self-mix'  dispersants  required  less  energy 
for  adequate  dispersion.  (Author's  abstract) 
W87-09511 

BIODEGRATION  OF  CHEMICALLY  DIS- 
PERSED CRUDE  OIL, 

Department  of  the  Environment,  Victoria  (British 

Columbia).  Inst,  of  Ocean  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-09512 

DISTRIBUTION  OF  AROMATIC  HYDROCAR- 
BONS IN  PORT  VALDEZ,  ALASKA, 

Rockwell  International,  Newbury  Park,  CA.  Envi- 
ronmental Monitoring  and  Services  Center. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-09513 


EFFECTIVENESS  OF  OFFSHORE  PRODUCED 
WATER  TREATMENT, 

Rockwell  International,  Newbury  Park,  CA.  Envi- 
ronmental Monitoring  and  Services  Center. 
For   primary  bibliographic   entry   see   Field   5D. 
W87-09515 


TOXICITY  OF  CHEMICALLY  DISPERSED 
OIL  TO  SHRIMP  EXPOSED  TO  CONSTANT 
AND  DECREASING  CONCENTRATIONS  IN  A 
FLOWING  SYSTEM, 

Battelle   Pacific  Northwest   Labs.,   Sequim,  WA. 

Marine  Research  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-09516 


ONSHORE  IMPACTS  AND  CLEANUP 
DURING  THE  BURMAH  AGATE  OIL  SPILL  - 
NOVEMBER  1979, 

Research  Planning  Inst.,  Inc.,  Columbia,  SC. 
For  primary  bibliographic  entry  see  Field  5C. 

W87-09518 


BURMAH     AGATE    -    CHRONOLOGY    AND 
CONTAINMENT  OPERATIONS, 

Research  Planning  Inst.,  Inc.,  Columbia,  SC. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-09519 


Descriptors:  "Oil  spills,  'Cleanup  operations,  'Per- 
formance evaluation,  'BIOS  Project,  Oil  slicks, 
Dispersants,  Oil  recovery,  Oil  skimmers,  Environ- 
mental effects,  Baffin  Island  Oil  Spill  Project,  Bio- 
degradation. 

After  18  months  of  planning,  the  Baffin  Island  Oil 
Spill    (BIOS)    Project    was   formally    initiated    in 
March  1980.  This  project  marks  a  major  new  initi- 
ative in  oil  spill  countermeasures  development  for 
Canada's  northern  frontiers.  The  primary  objec- 
tives of  this  internationally  funded  project  are  (1) 
to  determine  if  the  use  of  chemical  dispersants  in 
the  Arctic  nearshore  will  reduce  or  increase  the 
environmental  effects  of  spilled  oil,  (2)  to  assess  the 
fate  of  oil,  and  (3)  to  compare  the  relative  effec- 
tiveness of  other  shoreline  protection  and  cleanup 
techniques.   This  paper  outlines  the  background 
and  scope  of  the  4-year  project  and  provides  an 
overview  of  the  first  field  season's  results.  High- 
lighted are  the  preliminary  oil  discharges,  which 
took  place  in  August  1980,  and  which  marked  the 
start  of  studies  on  the  long-term  fate  of  oil  on 
Arctic  beaches.  In  addition,  the  results  of  the  base- 
line physical,  chemical,  and  biological  studies  are 
presented.  The  physical  program  included  detailed 
oceanographic,  meterological,  and  geomorphologi- 
cal  studies.  The  chemical  program  determined  the 
background    hydrocarbon    concentrations    in    the 
sediments,  the  water  column,  and  the  tissue  of 
selected  macrobenthic  species;  and  also  the  envi- 
ronmental chemistry  of  the  study  area.  The  biolog- 
ical program  characterized  the  macrobenthic  flora 
and  fauna  and  the  micro-organisms  that  are  poten- 
tially capable  of  biodegrading  the  oil.  The  physi- 
cal, chemical,  and  toxicological  properties  of  the 
oil  were  measured  in  laboratories  and  in  the  field. 
The  ramifications  of  these  results  on  the  design  of 
the  oil  spills  scheduled   for   1981   are  discussed. 
(Author's  abstract) 
W87-09523 


DOME  PETROLEUM'S  OIL  SPILL  RE- 
SEARCH AND  DEVELOPMENT  PROGRAM 
FOR  THE  ARCTIC, 

Dome  Petroleum  Ltd.,  Calgary  (Alberta). 
W.  M.  Pistruzak. 

IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5, 
1981,  Atlanta,  GA.  p  173-181,  16  fig,  23  ref. 

Descriptors:  'Oil  spills,  'Cleanup  operations,  'Per- 
formance evaluation,  Oil  slicks,  Dome  Petroleum 
Ltd.,  Oil  recovery,  Ice  breakup,  Ice  cover. 

Canadian  Marine  Drilling  (Canmar),  a  wholly 
owned  subsidiary  of  Dome  Petroleum  Ltd.,  is  con- 
ducting exploratory  drilling  in  the  Beaufort  Sea 
with  the  objective  of  onstream  production  by  the 
mid-1980s.  If  a  major  oil  well  blow-out  should 
occur,  and  the  probability  of  such  an  occurrence  is 
very  small,  oil  would  be  released  to  the  surface  of 
the  sea  until  a  relief  well  could  be  drilled  or  the 
well  sealed  itelf.  The  relief  well  could  be  drilled 
during  the  same  drill  season,  or,  in  the  worst  case, 
it  might  not  be  completed  until  the  following  year. 
Therefore,  Dome  could  be  faced  with  the  problem 
of  cleaning  up  an  oil  spill  during  open-water, 
freeze-up,  and  winter  or  spring  break-up  condi- 
tions. To  this  end,  Dome  has  developed  a  contin- 
gency plan,  based  on,  and  updated  according  to,  its 
ongoing  research  and  development  programs  to 
deal  with  an  oil  spill  during  each  of  the  above- 
mentioned  periods  of  time.  To  date,  Dome  has 
invested  approximately  $10  million  in  its  research 
and  development  programs.  This  paper  deals  with 
Dome's  research  and  development  in  oil  spill  coun- 
termeasures for  its  present  ongoing  exploration 
activities  and  its  future  production  and  transporta- 
tion systems  (Author's  abstract) 
W87-09524 


BIOS    PROJECT    -    FRONTIER    OIL    SPILL 
COUNTERMEASURES  RESEARCH, 

Environmental  Protection  Service,  Edmonton  (Al- 
berta). 

P.  J  Blackall,  and  G.  A.  Sergy. 
IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5, 
1981,  Atlanta,  GA.  p  167-172,  1  fig,  3  ref. 


DOME'S  PETROLEUM  STUDY  OF  OIL  AND 
GAS  UNDER  SEA  ICE, 

Dickens  (D.  F.)  Engineering,  Vancouver  (British 
Columbia). 

D.  F.  Dickens,  I.  A.  Buist,  and  W.  M.  Pistruzak. 
IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5, 
1981,  Atlanta,  GA.  p  183-189,  9  fig,  2  tab,  8  ref. 


Descriptors:  'Oil  spills,  'Oil  recoveiy,  'Perform- 
ance evaluation,  'Sea  ice,  'Beaufort  Sea,  Cleanup 
operations,    Distribution    patterns,    Oil    pc 
oily  water 

The  main  cleanup  of  an  oil  spill  originating  from  i 
late-season  oil  well  blowout  in  the  Beaufort  Se< 
would  take  place  in  the  spring.  It  is  at  this  time  tha 
the  oil  trapped  in  and  under  the  ice  would  surfaa 
to  accumulate  in  melt  pools  on  top  of  the  ice.  T( 
unify  all  the  previous  work  on  oil  migration  and  in 
situ  burning,  Dome  Petroleum  Ltd  undertook  J 
major  oil  spill  experiment  during  the  winter  o 
1979/80  in  the  Beaufort  Sea.  The  objective  of  thi 
field  experiment  was  to  determine  the  efficiency  c 
burning  as  a  countermeasure  and  to  optimize  burr 
ing  techniques  for  oil  and  gas  released  from 
Beaufort  Sea  blowout  under  ice  The  experimer 
took  place  in  three  phases,  approximately  8  kr 
offshore  from  McKinley  Bay  in  the  Beaufort  Se< 
in  first-year  ice.  Approximately  19  cu  m  of  crud 
oil  was  discharged  under  the  ice  in  conjunctio 
with  gas  (air).  This  oil  surfaced  in  the  spring  i 
pools  thick  enough  to  burn.  Some  80%  of  the  o- 
discharged  was  removed  from  the  marine  enviroi 
ment.  (Author's  abstract) 
W87-09525 

CONTAINMENT   OF   OIL   SPILLED   UNDE 
ROUGH  ICE, 

ARCTEC,  Inc.,  Columbia,  MD. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-09526 


KURDISTAN  -  AN  UNUSUAL  SPILL  SUCCES 
FULLY  HANDLED, 

Environmental  Protection  Service,  Halifax  (No 

Scotia). 

F.  C.  Duerden,  and  J.  J.  Swiss. 

IN:  Proceedings:  1981  Oil  Spill  Conference  (Pi 

vention,  Behavior,  Control,  Cleanup),  March  2 

1981,  Atlanta,  GA.  p  215-219,  4  fig,  1  tab. 

Descriptors:  'Oil  spills,  'Cleanup  operations,  *( 
recovery,  'Oily  water,  Oil  tankers,  Distributi 
patterns,  Oil,  Kurdistan,  Cabot  Strait,  Canada. 

On  March  15,  1979,  the  30,000  dwt  British  tan! 
Kurdistan  split  two  in  the  ice-infested  waters 
Canada's  Cabot  Strait.  Approximately  7,000  tc 
of  bunker  C  spilled  from  the  ruptured  tanks,  1 
the  rest  remained  in  the  floating  bow  and  st( 
sections.  A  threefold  problem  faced  those  agenc 
responsible  for  addressing  the  incident:  the  b 
section  containing  7,000  tons  of  oil,  the  stern  w 
16,000  tons,  and  the  escaped  oil  itself.  Two  tea 
of  government  personnel  addressed  the  proble 
of  the  bow  and  stern  sections.  Eventually,  n 
precedent-setting  action,  the  stern  was  tov 
through  stormy  seas  and  ice  and  offloaded  at  P 
Hawkesbury,  Nova  Scotia,  and  the  bow  was  si 
by  naval  gunfire  in  a  predesignated  area  off 
Scotian  Shelf.  Twelve  days  after  the  accident, 
started  coming  ashore  and  eventually  contamn 
ed  over  700  miles  of  shoreline,  requiring  clea: 
efforts  lasting  over  6  months.  The  response  j 
difficult  for  a  number  of  reasons:  the  oil  was  o: 
trapped  in  ice  and  could  not  be  recovered 
emerged  unexpectedly  oiling  and  reoiling  sh< 
lines  for  several  months;  and  environmental 
socioeconomic  concerns  became  increasingly 
nificant.  Finally,  over  a  million  bags  of  oily  de 
were  collected,  requiring  the  development  ol 
environmentally  acceptable  disposal  method, 
of  these  problems  made  the  Kurdistan  spill  ditti 
and  unique  from  both  a  response  and  cleanup  p 
of  view.  (Author's  abstract) 
W87-09527 

WRECK  OF  THE  LEE  WANG  ZIN, 

Alaska  State  Dept.  of  Environmental  Conse 

tion,  Juneau. 

R.  Bayliss,  and  R.  Spoltman. 

IN-  Proceedings:  1981  Oil  Spill  Conference  ( 

vention,  Behavior,  Control,  Cleanup),  March 

1981,  Atlanta,  GA.  p  221-226,  2  fig,  12  ref. 

Descriptors:  'Oil  spills,  'Alaska,  'Cleanup  \ 
ations,  'Environmental  effects,  Oil  pollution 
recovery,  Evaporation,  Toxicity,  Oily  water, 
Lee  Wang  Zin. 
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onmental  effects  and  cleanup  efforts  involved 
iska's  largest  (length  of  shoreline  affected) 
t  oil  spill  are  recounted.  Some  2,381  to  7,143 
s  (bbl)  of  heavy  bunker  fuel  and  diesel  were 
■d  during  high  winds  into  Alaskan  and  Cana- 
raters  as  a  result  of  the  1979  Christmas  Day 
e  of  the  Taiwanese  ore  freighter,  M/V  Lee 
Zin,  off  the  southern  edge  of  the  Alaskan 
ndle.  Over  350  miles  (mi)  of  shoreline  were 
ninated  within  a  week  of  the  accident,  and 
:ks  identified  as  products  of  the  spill  were 
i  month  later,  210  mi  north  of  the  vessel's 
ding  site  off  the  southeast  tip  of  Prince  of 
Island.  During  tow  to  deep-water  burial,  the 
unexpectedly  sank  8  mi  from  an  internation- 
lown  sea  bird  sanctuary.  Overall,  many  sen- 
fish,  mamma],  bird,  and  shellfish  resources 
potentially  impacted,  furbearers  and  water- 
probably  most  seriously.  Moreover,  severe 
er  conditions  and  rugged  terrain  presented 
:  problems  for  cleanup  operations,  access, 
gistics.  By  the  end  of  April,  1980,  some  585 
oil  had  been  removed  at  a  cost  of  $2,089,000 
Vbbl).  Additional  oil  deposits  were  being 
and  disposed  of  through  October,  but  the 
esting  places  of  some  oil  patches  still  re- 
1  to  be  located.  Oil  recovery  and  burning 
ds,  including  a  successful  propane-torching 
que,  are  described  and  results  tabulated.  Co- 
ive  emergency  and  scientific  efforts  involved 
I,  state,  and  local  representatives,  including 
S.  and  Canadian  Coast  Guards,  the  National 
ic  and  Atmospheric  Administration,  U.S. 
id  Wildlife  Service,  U.S.  Forest  Service,  the 
,  Department  of  Environmental  Conserva- 
Uaska  State  Troopers,  and  the  Ketchikan 
Onent  of  Fish  and  Game.  Monitoring  of 
ireas  will  continue  for  several  years,  and  it 
en  recommended  that  certain  areas  be  dedi- 
w  continuing  scientific  study.  (Author's  ab- 
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WEATHER    RESPONSE    F/V    RYUYO 
NO.  2  ST.  PAUL,  PRIBILOFF  ISLANDS, 
M, 

Guard,  Hamilton  AFB,  CA.  Pacific  Strike 

Heiter. 

oceedings:  1981  Oil  Spill  Conference  (Pre- 
i.  Behavior,  Control,  Cleanup),  March  2-5, 
Ulanta,  GA  p  227-231,  5  fig,  3  ref. 

ptors:  'Oil  spills,  *Cold  regions,  *Cleanup 
ons,  Environmental  effects,  Oil  pollution, 
:overy.  Oily  water,  Oil,  Ryuyo  No.  2,  St. 
land,  Pribiloff  Islands,  Alaska. 

lse  to  an  oil  spill  incident  requires  special 
n  making  no  matter  where  it  may  occur, 
'er,  the  individuals  or  agencies  involved  in 
ding  to  an  incident  in  cold  weather  regions 
repare  themselves  for  problems  that  would 
■mally  be  present  in  warmer  and  more  popu- 
reas.  The  purpose  of  this  paper  is  to  present 
i!  the  problems  of  access  and  logistics,  envi- 
ital  issues,  and  socio-economics  involved  in 
;  with  an  oil  spill  in  an  isolated  cold  weather 

Using  the  grounding  of,  and  subsequent  oil 
am,  the  fishing  vessel  Ryuyo  Maru  No.  2  at 
jI  Island,  Alaska,  as  the  example  scenario, 
tempts  to  show  the  problems  encountered 
•  they  generally  related  to  most  cases  in 
5e  of  climate.  Included  within  this  scenario 
iblems  dealing  with  access  to  both  the  gen- 
:ation  of  the  island  and  the  grounded  vessel 
lealing  with  endangered  species  of  wildlife, 
lies  of  cleanup,  and  the  ultimate  decision- 
!  process  regarding  the  use  of  FWPCA 
authority.  It  is  the  intent  of  this  paper  to 

this  response,  highlighting  the  decisionmak- 
>cess  in  determining  the  use  of  311(d)  au- 

for  mitigating  the  effects  of  the  spill.  (Au- 
ibstract) 
>529 


r  GUARD  ENVIRONMENTAL  MISSION 
LLED  BY  NAVAL  SALVAGE,  FRENCH 
TE  SHOALS, 

3uard,  Honolulu,  HI.  Region  IX  Response 


B.  Burns,  A.  G.  Campbell,  and  C.  J.  Adams. 
IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5, 
1981,  Atlanta,  GA  p233-241,  6  fig,  1  tab. 

Descriptors:  *Oil  spills,  *Cleanup  operations,  'Sal- 
vage, 'Performance  evaluation,  'Hawaii,  Oil  pol- 
lution, Oil  recovery,  Oily  water,  Oil  French  Frig- 
ate Shoals. 

Quick  response  to  the  stranding  of  a  large  freighter 
on  French  Frigate  Shoals,  Hawaii,  by  U.S.  Coast 
Guard  (USCG)  and  Navy  salvage  forces  prevent- 
ed a  major  oil  spill  with  probably  significant  envi- 
ronmental damage  and  saved  a  valuable  ship  and 
cargo.  The  authority,  funding,  and  contacts  that 
allowed  the  use  of  Navy  salvage  forces  on  a  timely 
basis  were  key  elements  in  the  USCG  On-Scene 
Coordinator  and  the  Region  IX  (Oceana)  Response 
Team  actions.  (The  incident  particulars,  including 
authority,  funding,  assets  deployed,  logistics  prob- 
lems, salvage  efforts,  planning,  methodology,  and 
operational  problems  are  discussed.  It  was  deter- 
mined that  efforts  to  mitigate  possible  oil  spill 
damage,  such  as  deployment  booms,  would  be 
impractical  and  probably  totally  ineffective  in  the 
shoal  and  sand  splits  subject  to  open-ocean  weath- 
er conditions.  Lightering  of  Fuel  and  Cargo  was 
judged  to  be  dangerous  and  difficult.  Salvage  of 
the  intact  ship  was  found  to  be  the  most  practical 
means  to  prevent  significant  environmental 
damage.  Jettisoning  of  2,100  tons  of  nontoxic  line 
white  clay  cargo  was  necessary  for  the  salvage. 
Logistic  limitations  and  evaluation  of  tide  and  cur- 
rents to  minimize  environmental  impact  were 
major  concerns  that  limited  amounts  and  times  of 
discharge.  The  post-incident  survey  indicates  mini- 
mal environmental  damage.  The  incident  points  to 
the  need  for  the  creation  of  an  'area  to  be  avoided' 
within  a  50-mile  radius  as  is  currently  proposed  by 
the  United  States  to  the  Intergovernmental  Mari- 
time Consultative  Organization  (IMCO)  Commit- 
tee for  the  Northwest  Hawaiian  Islands.  (Author's 
abstract) 
W87-09530 


MEREDOSIA  OIL  TERMINAL  -  THE  ILLI- 
NOIS RTVER  FLOODS  A  TANK  FARM, 

Coast  Guard  District  (2nd),  St.  Louis,  MO. 
A.  E.  Tanos. 

IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5, 
1981,  Atlanta,  GA.  p  243-247,  8  fig. 

Descriptors:  'Oil  spills,  'Cleanup  operations,  'Oil 
skimmers,  'Booms,  'Illinois  River,  Oil  pollution, 
Oil  slicks,  Oily  water,  Oil,  Meredosia  Oil,  Termi- 
nal. 

Rising  waters  on  the  Illinois  River  during  April 
1979  caused  breaks  in  the  levee  near  Meredosia, 
Illinois.  The  swollen  river  flooded  10,000  acres  of 
farmland,  as  well  as  the  asphalt  storage  tank  farm 
of  the  Meredosia  Oil  Terminal.  The  35  tanks 
within  the  terminal  included  several  multimillion 
gallon  tanks  of  hot  asphalt,  as  well  as  those  con- 
taining the  diesel  fuel  for  the  heating  system.  The 
flood  water  reached  a  depth  of  12  ft  and  the  hydro- 
static pressure  of  the  rising  waters  lifted  the  diesel 
fuel  tanks  and  toppled  them.  Thousands  of  gallons 
of  oil  spilled  from  the  vents  at  the  top  of  the  tanks, 
or  from  the  broken  pipelines  at  their  bases.  A 
westerly  wind  moved  the  oil  out  over  the  flooded 
farmland.  The  terminal  operator's  resources  were 
depleted  after  long  efforts  to  prevent  the  levee 
breaks.  The  spill-containment  dike  around  the  tank 
farm  was  underwater,  so  several  thousand  feet  of 
floating  containment  boom  was  brought  in  to  sur- 
round the  tank  farm.  A  Macro  Class  self-propelled 
skimmer  was  flown  in  by  the  U.S.  Coast  Guard 
Strike  Force.  However,  inspections  on  the  second 
day  revealed  that  much  of  the  oil  had  diffused  out 
over  the  floodwater  and  did  not  appear  to  be 
recoverable.  Response  forces  concentrated  on  the 
spilled  oil  within  the  tank  farm  and  the  potential  of 
the  toppled  and  floating  tanks.  After  3  days  of 
cleanup,  a  brief,  violent  storm  blew  oily  debris 
back  to  the  terminal  from  across  the  lake.  Now 
massive  debris  recovery  effort  was  begun  in  addi- 
tion to  the  oil  recover.  Cleanup  efforts  continued 
for  51  days,  until  June  4,  1979,  the  flood  waters  had 
dropped  below  the  tank  farm's  spill-containment 
dike.  (Author's  abstract) 
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UNIQUE  INLAND  OIL  SPILL  -  GLENROCK, 
WYOMING, 

Coast  Guard,  Hamilton  AFB,  CA.  Pacific  Strike 
Team. 

G.  O.  Gehring. 

IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5, 
1981,  Atlanta,  GA.  p  249-250. 

Descriptors:  'Oil  spills,  'Cleanup  operations, 
'Booms,  'Distribution  patterns,  'Wyoming,  Oil 
pollution,  Oil  slicks,  Oily  water,  Oil,  Glenrock, 
Platte  Pipeline,  North  Platte  River. 

The  Platte  Pipeline  rupture  in  April  1980  at  Glen- 
rock, Wyoming,  spilled  approximately  8,500  bar- 
rels of  crude  oil  into  the  North  Platte  River.  The 
U.S.  Environmental  Protection  Agency  (EPA) 
Region  VIII  and  the  U.S.  Coast  (USCG)  Pacific 
Strike  Team  responded  to  the  initial  report  that 
150  bbl  had  been  spilled.  Not  until  2  days  later 
were  they  informed  of  the  actual  amount  by  Mara- 
thon Pipeline,  the  operator  of  the  pipeline.  The 
rupture  occurred  at  approximately  0100  in  the 
morning  into  a  drainage  ditch  leading  to  the  North 
Platte  River,  which  runs  with  currents  velocities  of 
approximately  1  to  12  knots  (kt)  in  the  68  mi  of 
river  that  was  contaminated.  The  lack  of  proper 
containment  in  the  local  area  and  the  extreme 
currents  in  which  booms  needed  to  be  set  created 
many  problems.  This  report  also  touches  on  the 
environmentally  sensitive  areas,  boom  deployment 
problems,  and  the  lack  of  adequately  trained  per- 
sonnel during  this  spill.  This  particular  incident 
had  several  qualities  that  were  unique  to  past  inci- 
dents involving  the  same  type  of  product.  The 
specific  gravity  of  this  crude  was  approximately 
0.9129  at  60  F;  however  the  prevailing  range  of 
extreme  temperatures  for  this  time  of  year  (20  to  90 
F)  caused  the  oil  to  react  differently  from  day  to 
day.  The  river  current  further  complicated  matters 
and  posed  another  unique  feature  of  the  incident  - 
containing  oil  in  a  high  flow  rate.  (Author's  ab- 
stract) 
W87-09532 


ASSESSMENT  OF  AERIAL  APPLICATION  OF 
OIL  SPILL  DISPERSANTS, 

Montreal  Engineering  Co.  Ltd.,  Calgary  (Alberta). 
J.  B.  Smedley. 

IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5, 
1981,  Atlanta,  GA.  p  253-257,  6  fig,  6  ref. 

Descriptors:  'Oil  spills,  'Cleanup  operations,  *Dis- 
persants,  'Aerial  application,  Oil  pollution,  Oil 
slicks,  Oily  water,  Oil,  Mexican  Pemex  Ixtoc  I, 
Suffield,  Alberta. 

The  use  of  aircraft  in  the  application  of  oil  spill 
dispersants  was  shown  to  be  a  viable  technique  in 
1979  when  aerial  spraying  was  used  for  the  Mexi- 
can Pemex  Ixtoc  I  oil  spill  and,  more  recently,  at 
the  Suffield,  Alberta,  aerially  applied  dispersant 
field  trials  (September  1980).  The  purpose  of  this 
paper  is  to  present  the  results  of  a  review  of 
existing  technical  information  about  three  specific 
component  parts  of  the  aerial  spraying  technique. 
The  review  identified  parameters  that  affect  the 
efficiency  of  aerial  spraying  that  are  useful  in  as- 
sessing practical  operations.  (Author's  abstract) 
W87-09533 


AERIAL  APPLICATION  OF  DISPERSANTS  AT 
THE  IXTOC  I  SPILL, 

Exxon  Chemical  Co.,  Houston,  TX.  Technology 
Div. 

G.  P.  Lindblom,  B.  D.  Emery,  and  M.  A.  G.  Lara. 
IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5, 
1981,  Atlanta,  GA.  p  259-262,  1  fig,  7  ref. 

Descriptors:  'Oil  spills,  'Cleanup  operations,  'Dis- 
persants, 'Aerial  application,  Oil  pollution,  Oil 
slicks,  Oily  water,  Oil,  Ixtoc  I. 

Chemical  dispersants  were  a  valuable  part  of  the 
response  to  the  Ixtoc  I  blowout  and  spill.  Use  of 
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these  chemicals  effectively  prevented  floating  oil 
from  entering  near-shore  environments,  particular- 
ly those  areas  that  represent  the  main  migration 
routes  for  shrimp  larvae.  Selective  aerial  treatment 
of  oil  masses  that  threatened  locations  20  to  25  mi 
(323  to  40  km)  from  shore  was  carried  out  along 
over  1,000  mi  (1,600  km)  of  coastline.  Oil  treated 
ranged  in  thickness  from  about  50  to  75  microme- 
ters to  0.15  to  0.2  mm.  This  oil  appeared  from  the 
air  as  vast  silver  sheets,  orange-brown  emulsion, 
and  darker  brown  accumulations,  and  represented 
oil  concentration  of  about  800  to  over  3,000  bbl/sq 
mi  (49  to  184  cu  m/sq  km).  All  were  successfully 
treated  even  after  being  on  the  water  for  4  to  6 
months.  The  aircraft  used  were  Douglas  DC-6B 
and  DC-4  spray  planes  which  had  previously  been 
tested  in  dispersant  spraying  during  overland 
projects.  These  airplanes,  capable  of  carrying  over 
3,000  gal  (11,356  1)  per  flight,  operated  from  5 
different  bases  during  the  work,  and  flew  more 
than  1,000  hours  on  493  missions,  with  an  average 
coverage  of  about  2  sq  mi  (5.1  sq  km)  per  spray 
flight.  Dispersant  dosage  varied  from  2  to  4  gal/ 
acre  (18  to  37  1/ha)  over  approximately  1,000  sq  mi 
(2,590  sq  km)  of  sea  surface.  This  paper  presents 
details  of  the  spraying  operations,  the  logistical 
concerns  of  the  project  and  aircraft  operating  and 
navigational  procedures.  It  also  addresses  the  eco- 
nomic implications  of  this  operation  for  future 
contingency  planning  and  spill  response.  (Author's 
abstract) 
W87-09534 


OIL  SPILL  CLEANUP  WITH  DISPERSANTS:  A 
BOOMED  OIL  SPILL  EXPERIMENT, 

Seakem  Oceanography  Ltd.,  Sidney  (British  Co- 
lumbia). 

J.  Buckley,  D.  Green,  and  B.  Humphrey. 
IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5, 
1981,  Atlanta,  GA.  p  263-268,  8  fig,  2  tab,  7  ref. 

Descriptors:  *Oil  spills,  *Cleanup  operations,  *Dis- 
persants,  "Chemical  treatment,  Booms,  Oil  pollu- 
tion, Oily  water,  Oil,  Seawater. 

Three  experimental  oil  spills  of  200,  400,  and  200 
liters  were  conducted  in  October,  1978,  in  a  semi- 
protected  coastal  area  on  Canada's  west  coast.  The 
surface  slicks  were  restrained  with  a  Bennett  in- 
shore oil  boom.  The  spilled  oil  was  chemically 
dispersed  using  Corexit  9527,  applied  as  a   10% 
solution  in  sea  water  and  sprayed  from  a  boat.  The 
dispersed  oil  was  monitored  fluorometrically  for 
some  hours.  Surface  and  dispersed  oil  were  sam- 
pled for  chemical  analysis.  The  highest  recorded 
concentration  of  dispersed  oil  was  1  part  per  mil- 
lion. After  a  short  time  (30  minutes),  concentra- 
tions around  0.05  ppm  were  normal,  decreasing  to 
background  within  5  hr.  The  concentrations  were 
low  compared  to  those  expected  for  complete  dis- 
persion which,   as  visual  observation  confirmed, 
was  not  achieved.  The  dispersed  oil  did  not  mix 
deeper  into  the  water  column  with  the  passage  of 
time,  in  contrast  to  predicted  behaviour  and  in 
spite  of  the  lack  of  a  significant  vertical  density 
gradient  in  the  sea  water.  This  was  attributed  to 
the  buoyancy  of  the  dispersed  oil  droplets  and  the 
limited  vertical  turbulence  in  the  coastal  locale  of 
the  experiment.  The  integrated  quantity  of  oil  in 
the  water  column  decreased   more  rapidly  than 
either  the  mean  oil  concentration  of  the  cloud  or 
the  maximum  concentration  indicating  that  some 
of  the  dispersed  oil  was  rising  back  to  the  surface. 
The  surfacing  of  dispersed  oil  was  confirmed  visu- 
ally during  the  experiment.  The  mixing  action  of 
the  spray  boat  and  breaker  boards  apparently  cre- 
ated large  oil  droplets  that  did  not  form  a  stable 
dispersion.  Horizontal  diffusion  of  the  dispersed  oil 
was  initially  more  rapid  than  expected,  but  the  rate 
of  spreading  did  not  increase  with  time  as  predict- 
ed. The  results  imply  that  the  scale  of  diffusion  was 
larger  than  the  scale  of  turbulence  which  again  can 
be  attributed  to  the  locale  of  the  experiment.  (Au- 
thor's abstract) 
W87-09535 


1979  SOUTHERN  CALIFORNIA  DISPERSANT 
TREATED  RESEARCH  OIL  SPILLS, 

Chevron  Oil  Field  Research  Co.,  La  Habra,  CA. 
C.  D.  McAuliffe,  R.  L.  Steelman,  W.  R.  Leek,  D. 


E.  Fitzgerald,  and  J.  P.  Ray. 

IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5, 
1981,  Atlanta,  GA.  p  269-282,  13  fig,  3  tab,  15  ref. 

Descriptors:  "Oil  spills,  'Cleanup  operations,  *Dis- 
persants,  Chemical  treatment,  Aerial  application, 
Oil  production,  Oily  water,  Oil,  Long  Beach,  Cali- 
fornia. 

Over  a  2-day  period  in  late  September  1979,  the 
American  Petroleum  Institute  (API)  discharged 
nine  10-  or  20-  barrel  volumes  of  Alaskan  Prudhoe 
Bay  crude  oil  in  a  test  area  offshore  of  Long 
Beach,  California.  Two  untreated  slicks  served  as 
controls,;  three  were  sprayed  with  a  self-mix  dis- 
persant from  a  DC-4  aircraft;  three  were  sprayed 
with  the  same  dispersant  from  a  boat;  and  one  was 
sprayed  with  a  second  dispersant  from  a  boat. 
Movies  and  still  photographs  were  taken  from  the 
air,  and  from  under  the  aerially  treated  slicks.  Over 
900  water  samples  were  collected  from  under  the 
slicks.  These  samples  were  analyzed  for  total  oil 
and  for  loss  of  low-molecular-weight  hydrocar- 
bons. Aerial  and  underwater  photography  showed 
marked  color  changes  for  the  better  dispersed 
slicks.  Chemical  analysis  showed  45  to  80%  of  the 
oil  was  dispersed  by  aerial  treatment.  Treating  the 
'lens'  of  the  thicker  oil  by  boat  dispersed  60%  of 
the  oil,  while  treating  the  entire  slick  uniformly 
dispersed  form  50  to  10%.  The  two  tested  disper- 
sants  varied  in  their  effectiveness,  confirming  prior 
laboratory  test.  Under  the  best-dispersed  slicks,  the 
highest  oil  concentrations  were  20  to  40  part  per 
million  at  1  m,  observed  10  to  15  minutes  after 
treatment.  Other  high  oil  concentrations  were 
from  10  to  15  ppm  at  1,3,  and  6  m;  and  1  to  3  ppm 
at  9  m,  1  hr  after  treatment;  thereafter  concentra- 
tions decreased.  Dispersed  oil  very  rapidly  lost 
volatile  hydrocarbons  (CI  to  C10).  Less  than  1% 
of  the  oil  dispersed  naturally  under  the  untreated 
slicks.  (Author's  abstract) 
W87-09536 


FATE  AND  EFFECTS  OF  DISPERSANT- 
TREATED  COMPARED  WITH  UNTREATED 
CRUDE  OIL,  WITH  PARTICULAR  REFER- 
ENCE TO  SHELTERED  INTERTIDAL  SEDI- 
MENTS, 

Masspec  Analytical  Specialty  Services  Ltd., 
Stroud  (England). 

S.  J.  Rowland,  P.  J.  C.  Tibbetts,  D.  Little,  J.  M. 
Baker,  and  T.  P.  Abbiss. 

IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5, 
1981,  Atlanta,  GA.  p  283-293,  6  fig,  4  tab,  10  ref, 
append. 

Descriptors:  *Oil  spills,  'Cleanup  operations,  *Dis- 
persants,  *Intertidal  areas,  'Sediments,  Chemical 
treatment,  Oil  pollution,  Oily  water,  Oil. 

Dispersant  use  is  a  factor  that  may  partly  deter- 
mine the  fate  and  effects  of  spilled  oil.  A  series  of 
quantitative  field  experiments  has  been  initiated  to 
simulate  conditions  following  nearshore  treatment 
of  a  floating  oil  slick  or  following  the  cleaning  of  a 
spill  stranded  on  the  shore.  The  basis  experimental 
design  is  a  series  of  treatments  (Forties  or  Nigerian 
crude  oil,  BP  1100WD  dispersant,  or  oil  plus  dis- 
persant) applied  to  sets  of  experimental  plots  in  a 
range  of  intertidal  and  subtidal  communities.  Bio- 
logical recording  includes  frequency  and  density 
measurements  of  plants  and  animals,  and  hydrocar- 
bon analysis  is  by  capillary  gas  liquid  chromatogra- 
phy and  computerized  gas  chromatography-mass 
spectrometry.  Additionally,  the  effects  of  dispers- 
ant on  the  movement  and  fate  of  oil  in  different 
types  of  sediment  is  being  investigated  using  a 
laboratory  sediment  column  and  controllable  tem- 
perature seawater  system.  The  columns  have  been 
successfully  used  in  the  modeling  of  low-energy 
sedimentary  environments.  Particular  attention  has 
been  paid  to  the  nature  of  water  table  fluctuations 
within  the  sediment,  to  grain  size  and  sorting,  to 
permeability,  and  also  to  the  number  of  simulated 
'tides'  that  the  columns  experience  after  treatment. 
Hydrocarbon  analysis  is  primarily  by  ultraviolet 
spectrophotometry,  which  has  the  advantage  that 
the  large  number  of  samples  generated  by  each 
experimental  run  can  be  quickly  analyzed.  Gas 
liquid  chromatography  is  used  for  checking  select- 


ed samples.  Preliminary  results  from  the  field  an 
laboratory  experiments  indicate  that  some  disper 
ant  treatments  increase  penetration  of  oil,  and  th; 
it  may  be  retained  below  the  sediment  surfac 
Interacting  factors  include  time  of  treatment  i 
relation  to  tidal  cycle  and  behavior  of  the  wati 
table  in  the  sediment.  (See  also  W87-09507,  (Ai 
thor's  abstract) 
W87-09537 


SPILL  IMPACTS  AND  SHORELINE  CLLANL' 
OPERATIONS  ON  ARCTIC  AND  SUB-ARCTl 
COASTS, 

Woodward-Clyde    Consultants,    Victoria   (Briti: 

Columbia). 

E.  H.  Owens,  and  G.  A.  Robilliard. 

IN:  Proceedings:  1981  Oil  Spill  Conference  (Pr 

vention,  Behavior,  Control,  Cleanup),  March  2- 

1981,  Atlanta,  GA.  p  305-309,  1  fig,  6  ref. 

Descriptors:  'Oil  spills,  'Cleanup  operatioi 
•Cold  regions,  'Seawater,  Oil  slicks,  Distribute 
patterns,  Oil  pollution,  Oily  water,  Oil,  Arct 
Environmental  effects. 

Spill  response  operations  in  ice-infested  or  Arc1 
environments  must  take  into  account  environme 
tal  factors  or  constraints  that  are  not  applicable 
more  temperate  climates.  In  particular,  the  pott 
tial  impact  of  oil  on  biological  habitats  or  comn 
nities  must  be  evaluated  carefully  in  terms  of  sj 
cies  distributions  and  population  abundance  at  t 
time  of  a  spill.  The  potential  natural  recovery  frc 
spilled  oil  is  reduced  because  of  the  modifyi 
effects  of  ice  on  mechanical  (wave)  processes 
the  shoreline.  Stranded  oil  is  likely  to  per; 
longer  because  of  reduced  thermal  and  mechanii 
energy  levels  and  would,  therefore,  have  a  lonj 
potential  adverse  effect  on  biological  communiti 
Environmental  conditions  may  constrain  op 
ational  response  in  areas  of  ice-infested  waters 
of  low  temperatures.  These  climatic  conditic 
have  not  favored  human  activities  so  that  ma 
Arctic  regions  are  remote  and  response  resoun 
are  greatly  limited.  The  development  of  spill 
sponse  decisions  in  Arctic  regions  must  focus 
(1)  the  necessity  for  cleanup  versus  natural  reo 
ery,  (2)  assigning  priorities  for  the  protection  at 
or  cleanup  of  specific  sections  of  coast,  and 
consideration  of  logistic  or  other  operation  o 
straints  resulting  from  climatic  conditions.  (! 
also  W87-09507)  (Author's  abstract) 
W87-09538 


COASTAL  ECOSYSTEM  STUDIES  AND  THI 
APPLICATION  TO  OIL  SPILL  RESPONSE, 

National  Coastal  Ecosystems  Team,  Slidell,  I 
For  primary  bibliographic  entry  see  Field  5C. 
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RESTORATION  OF  OILED  MARSH 
THROUGH  SEDIMENT  STRIPPING  A 
SPARTINA  PROPAGATION, 

St.  Mary's  Coll.  of  Maryland,  St.   Mary's  C 
C.  T.  Krebs,  and  C.  E.  Tanner. 
IN:  Proceedings:  1981  Oil  Spill  Conference  (1 
vention,  Behavior,  Control,  Cleanup),  March 
1981,  Atlanta,  GA.  p  374-385,  5  fig,  4  tab.  47 

Descriptors:  'Oil  pollution,  'Marsh  restorat 
'Oil  spills,  'Cleanup  operations,  'Potomac  Ri 
Marshes,  Sediments,  Hydrocarbons,  Oil,  Envii 
mental  effects,  Estuaries. 

Following  the  contamination  of  a  low  marsh  in 
Potomac  River  estuary  from  an  accidental  spil 
No.  6  fuel  oil,  12  plots  were  established  for 
study  of  the  effects  of  surface  stripping  and  S 
tina  alterniflora  propagation  on  the  recover) 
marsh  grass  and  invertebrate  populations.  S 
ment  hydrocarbons  in  the  oiled  control  f 
ranged  from  approximately  1,500  to  17,000  mi 
grams/g.  Distribution  of  hydrocarbon  concer 
tions  also  demonstrated  an  elevation  gradient, 
creasing  with  increasing  elevation  in  the  interl 
zone.  Hydrocarbon  concentrations  in  the  c 
plots  that  had  been  stripped  were  similar  to  tl 
in  the  unoiled  plots  and  are  within  the  rang 
values  reported  for  biogenic  hydrocarbon; 
marshes.  When  sediment  hydrocarbon  concei 
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were  below  2,000  micrograms/g,  S.  alterni- 
was  not  afTected  or  showed  slight  increases  in 
height,  density,  and  aboveground  biomass 
5  the  first  growing  season.  For  concentra- 
ahrnc  2,000  micrograms/g,  all  of  these  pa- 
ers  decreased  with  increasing  hydrocarbon 
ntrations.  Total  shoot  height  and  ratio  of  dry 
it  to  stem  height  decreased  at  all  hydrocar- 
oncentrations.  Flowering  was  simulated  by 
iling.  In  areas  with  hydrocarbon  concentra- 
ibove  10,000  micrograms/g,  most  of  the  un- 
iund  rhizomes  were  killed,  and  little  natural 
trth  occurred.  The  densities  in  stripped  plots 
tripped  and  backfilled  plots  were  similar  to 
msity  of  the  unoiled  control  plots  by  the  end 
:  second  growing  season.  Transplants  grew 
jhout  the  elevation  range  of  stands  of  S. 
iflora,  whereas  few  seedlings  survived  in  the 
t  one-third  of  the  range.  Oiling  and/or  the 
cleanup  procedures  caused  a  marked  reduc- 
l  population  densities  of  the  marsh  periwin- 
ittorina  irTorata,  and  ribbed  mussels,  Geuken- 
missa,  and  altered  the  size-class  distribution 
snail  populations.  The  reduction  in  densities 
mussel  and  snail  populations  was  related  to 
liment  hydrocarbon  concentrations.  Reestab- 
:nt  of  faunal  populations  in  both  heavily  oiled 
il  plot  and  the  stripped  plots  occurred  fol- 
;  recntment  of  juveniles  from  the  plankton. 
Iso  W87-09507)  (Author's  abstract) 
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"AMINATION  OF  GROUNDWATER  BY 
IOCARBONS  FROM  A  REFINERY  -  A 
HISTORY, 

inor  (M.J.)  and  Associates  Ltd.,  Calgary  (Al- 

D'Connor,  A.  M.  Wolford,  and  R.  M. 

rdson. 

roceedings:  1981  Oil  Spill  Conference  (Pre- 

n.  Behavior,  Control,  Cleanup),  March  2-5, 

Mlanta,  GA.  p  393-300,  8  fig. 

ptors:  *Groundwater,  *Groundwater  pollu- 
Oil  pollution,  *Oil  recovery,  Cleanup  oper- 
Oil  refineries,  Hydrocarbons,  Calgary,  Al- 


julf  Canada  Products  Company  Asphalt 
ind  Terminal  in  Calgary,  Alberta,  operated 
(lost  four  decades  without  a  serious  environ- 
1  incident.  In  February  1978,  however,  hy- 
bons  were  discovered  seeping  from  the  bank 
igoon  in  the  Inglewood  Bird  Sanctuary,  a 
e  preserve  located  adjacent  to  the  refinery, 
vestigation  was  immediately  undertaken  to 
line  the  origin  and  extent  of  the  subsurface 
nination.  Measures  were  concurrently  adopt- 
intercept  the  flow  of  petroleum  products 
their  entry  into  the  lagoon,  so  that  any 
e  effects  on  migrating  waterfowl  could  be 
ized.  A  subsurface  horizontal  box  culvert 
ipermeable  curtain  assembly  along  the  lead- 
ge  of  the  contaminant  were  designed  and 
ncted.  Hydrocarbons  that  accumulated  in 
)x  culvert  were  removed  with  a  vacuum 
Subsequent  studies,  which  comprised  the 
;  and  monitoring  of  over  70  test  holes,  re- 
that  approximately  16  hectares  under  the 
tiver  floodplain  had  been  contaminated  by  a 
)f  hydrocarbons  up  to  1  m  in  thickness  and 
8,000  cu  m  (50,000  bbl)  in  volume.  It  was 
ded  that  the  petroleum  products  had  been 
the  subsurface  during  the  normal  course  of 
ions  over  40  yr  and  had  accumulated  on  the 
Iwater  table  in  a  stratigraphic  trap  under  the 
site.  The  recent  release  of  the  contaminant 
attributed  to  a  unique  set  of  hydrogeologic 
ions.  Following  the  investigation  a  series  of 
ibstraction  wells  were  placed  at  critical  loca- 
rithin  the  contaminated  area.  Each  well  con- 
separate  pumps  for  withdrawal  of  both  the 
Iwater  and  petroleum  products.  Collection  is 
ted  by  piezometric  drawdown  caused  by 
ug  clean  groundwater  at  a  rate  of  approxi- 
.0.068  cu  m/sec  (1,080  gpm).  The  same 
is  used  to  recharge  the  water-table  aquifer 
the  plant  site,  thus  diverting  any  future 
e  into  the  abstraction  facility.  Hydrocarbons 
Ted  from  each  well  are  pumped,  via  an 
[round  pipeline  directly  back  to  the  plant, 
they  are  re-refined.  Monitoring  of  the  con- 


taminant and  the  cleanup  operations  is  currently  in 
progress.  (See  also  W87-09507)  (Author's  abstract) 
W87-09547 


EFFECTS   OF   OIL   SPILL   CLEANUP   TECH- 
NIQUES ON  A  SALT  MARSH, 

Lamar  Univ.,  Beaumont,  TX.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
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RESPONSE  TO  THE  ESSO  BAYWAY  OIL 
SPILL, 

Exxon  Co.,  U.S.A.,  Houston,  TX.  Marine  Dept. 
R.  J.  Meyers. 

IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5, 
1981,  Atlanta,  GA.  p  409-412,  2  fig. 

Descriptors:  *Oil  spills,  *Fuel,  *Cleanup  oper- 
ations, 'Performance  evaluations,  *Texas,  Envi- 
ronmental effects,  Oil,  Esso  Bayway,  Neches 
River. 

The  50,000  dwt  tanker  Esso  Bayway  punctured  a 
hole  in  its  bottom  on  January  28,  1979,  spilling 
6,500  barrels  (bbl)  of  Light  Arabian  crude  oil  into 
the  Neches  River  near  Port  Arthur,  Texas.  Oil 
impacted  3  miles  (mi)  of  the  river,  adjacent  bayous, 
and  an  environmentally  sensitive  salt  marsh.  This 
paper  describes  the  response  to  the  spill  by  the 
Exxon  Company,  U.S.A.,  Marine  Department. 
Several  contractors  used  a  variety  of  cleanup 
methods  for  collection  and  recovery  of  the  oil 
during  the  30-day  operation.  The  preplanned  im- 
plementation of  an  emergency  response  by  an 
Exxon  team  of  managers,  supervisors,  scientists, 
public  affairs  advisors,  claims  agents,  accountants, 
and  communications  experts  to  coordinate  the 
cleanup  operation  is  discussed.  In  addition  to  the 
Exxon  response  team,  scientists  from  academia 
were  retained  to  provide  guidance  in  the  assess- 
ment of  any  potential  environmental  impacts.  The 
United  States  Coast  Guard  (USCG),  the  U.S.  En- 
vironmental Protection  Agency  (EPA),  the  Na- 
tional Oceanic  and  Atmospheric  Administration 
(NOAA),  acting  as  the  Scientific  Support  Coordi- 
nator, and  state  agencies  also  participated  in  the 
cleanup  operation.  Cleanup  was  completed  in  4 
weeks  at  a  cost  of  $1.5  million  with  minimum 
private  claims,  insignificant  environmental  damage, 
and  positive  media  coverage  and  public  reaction. 
This  paper  describes  the  efforts  that  obtained  these 
results.  (See  also  W87-09507)  (Author's  abstract) 
W87-09549 


IMPACTS  OF  A  SPILL  OF  NO.  6  FUEL  OIL  ON 
LAKE  WINONA, 

Winona  State  Univ.,  MN.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
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IXTOC  I  OIL  SPILL  -  THE  DAMAGE  ASSESS- 
MENT PROGRAM  AND  ECOLOGICAL 
IMPACT, 

For  primary  bibliographic  entry  see  Field  5C. 
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OIL  SLICK  IGNITER  FOR  REMOTE  AREAS, 

Environmental  Protection  Service,  Ottawa  (Ontar- 
io). Environmental  Emergencies  Technology  Div. 
K.  M.  Meikle. 

IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5, 
1981,  Atlanta,  GA.  p  617-621,  2  fig,  1  tab,  3  ref 

Descriptors:  *Oil  spills,  *Oil  slicks,  'Igniters,  ♦In- 
cineration, Aircraft,  Cold  regions,  Sea  ice,  Ice,  Oil, 
Arctic. 

Two  air-droppable  igniters  have  been  developed  to 
ignite  oil  on  the  surface  of  melt  pools  on  Arctic  ice 
floes  and  in  other  remote,  difficult-of-access  loca- 
tions. Performance  has  been  satisfactorily  demon- 
strated by  prototype  tests  under  both  laboratory 
and  field  conditions.  A  substantial  amount  of 
spilled  oil  that  would  be  prohibitively  unsafe  or 
expensive  to  remove  by  any  other  means  can  now 
be  burned  off  to  reduce  adverse  effects  on  the 
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environment.  (See  also  W87-09507)  (Author's  ab- 
stract) 
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DEVELOPMENT  OF  A  FLARING  BURNER 
OIL  DISPOSAL  SYSTEM, 

Seaward  International,  Inc.,  Falls  Church,  VA. 
For  primary  bibliographic  entry  see  Field  5D. 
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FLOW  AROUND  SPILL  CLEANUP  DEVICES, 

R.  A.  Griffiths. 

IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5, 
1981,  Atlanta,  GA.  p  631-635,  2  fig,  18  ref. 

Descriptors:  "Oil  spills,  'Cleanup  operations,  *Oil 
skimmers,  *  Booms,  Flow  patterns,  Testing  proce- 
dures, Oil. 

This  paper  discusses  the  implications  of  testing  oil 
booms  and  skimmers  in  a  tank  of  finite  size.  Scaling 
considerations,  test  conditions,  and  bottom  effects 
are  treated.  General  descriptions  of  the  gross  flow 
patterns  around  booms  and  skimmers  are  present- 
ed, and  the  significance  of  these  patterns  to  con- 
tainment and  recovery  is  discussed.  Tank  tests  are 
compared  with  full-scale  field  conditions,  and  flow 
patterns  and  problems  in  the  field  are  discussed.  It 
is  shown  that  tests  done  at  small  scales  may  be 
scaled  up  readily  in  most  cases,  because  the  gross 
flow  patterns  about  objects  are  the  same  over  a 
wide  range  of  scales.  The  primary  features  of  the 
gross  flow  patterns  are  cavities,  or  circulation 
zones,  in  front  of  and  behind  the  object  and  vortex 
sheets  along  lengths  of  boom  parallel  to  the  flow. 
The  flow  in  the  cavities  will  be  strongly  affected 
when  the  ratio  of  boom  draft  to  water  depth 
exceeds  one-sixth  inch.  Boom  or  skimmer  perform- 
ance may  be  worse  in  very  shallow  water  than  in 
deep  water  because  of  the  increased  speeds  around 
the  device.  This  may  lead  to  increased  vortex 
drainage,  earlier  oil  entainment  at  the  headwave, 
and  increased  drag.  Booms  with  little  draft  may 
slightly  outperform  larger  booms  in  these  cases.  In 
addition,  if  the  backup  booms  in  a  multiple-boom 
installation  are  spaced  too  closely,  containment 
may  be  impaired  rather  than  enhanced.  (See  also 
W87-09507)  (Author's  abstract) 
W87-09561 


OPEN  OCEAN  SKIMMER  PERFORMANCE 
TESTS, 

Mason  and  Hanger-Silas  Mason  Co.,  Inc.,  Leon- 
ardo, NJ. 

H.  W.  Lichte,  M.  Borst,  and  G.  F.  Smith. 
IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5, 
1981,  Atlanta,  GA.  p  637-642,  2  fig,  1  tab,  9  ref. 

Descriptors:  "Oil  spills,  "Cleanup  operations,  *Oil 
skimmers,  'Performance  evaluation,  'Spilled  oil 
containment  kit,  SOCK,  Oil,  Oil  pollution. 

An  oil  skimmer  was  tested  in  a  controlled  crude  oil 
dumping  off  the  New  Jersey  Coast  in  early  1980. 
The  program  was  sponsored  by  the  U.S.  Navy 
(USN),  Director  of  Ocean  Engineering.  Supervisor 
of  Salvage  through  the  Oil  and  Hazardous  Materi- 
als Simulated  Environmental  Test  Tank  (OHM- 
SETT)  Interagency  Technical  Committee  com- 
prised of  the  U.S.  Environmental  Protection 
Agency  (EPA),  U.S.  Coast  Guard  (USCG),  U.S. 
Geological  Survey  (USGS),  USN,  and  Environ- 
ment Canada.  The  tests  were  designed  to  evaluate 
the  Spilled  Oil  Containment  Kit  (SOCK)  devel- 
oped by  Shell  Development  Company.  The  skim- 
mer had  been  designed  as  a  physical  attachment  to 
an  oil  industry  work  boat  in  a  vessel  of  opportunity 
deployment  mode.  The  USNS  Powhatan  T-ATF 
fleet  tug  as  chosen  as  a  similar  vessel  and  one  that 
had  an  oil  spill  recovery  operations  mode.  The  test 
program  is  described  including  the  oil/water  distri- 
bution and  collections  system,  deployment  and  re- 
trieval of  the  SOCK,  the  onboard  fluid  measure- 
ment, data  analysis,  logistics,  weather  and  environ- 
ment measurements,  and  the  Powhatan/SOCK 
interface.  The  light  crude  oil  and  ocean  water 
collected  were  stored  aboard  the  vessel,  decanted, 
and  the  emulsified  oil  later  sold  as  waste  oil.  Eight 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5G— Water  Quality  Control 

experimental  crude  oil  dumps  are  described  and 
analyzed.  The  sea  conditions  varied  from  calm  to 
1.8  m  significant  heights.  During  the  6  days  at  sea, 
50  cu  m  of  oil  were  dumped  and  the  skimmer 
collected  32  cu  m  of  oil.  The  program  is  analyzed 
for  suggestions  to  future  open  ocean  testing  plans 
incorporating  oil  skimmers  with  and  without  ves- 
sels of  opportunity.  This  program  was  fortunate  in 
having  available  a  skimmer  that  had  extensive  test- 
ing as  a  model,  seaworthiness  testing  on  commer- 
cial work  boats,  and  oil-collecting  experience  in  a 
spill  of  opportunity.  (See  also  W87-09507)  (Au- 
thor's abstract) 
W87-09562 


DEVELOPMENT  AND  TESTING  OF  A  WEIR 
BOOM  FOR  OIL  RECOVERY  AT  SEA, 

British  Petroleum  Co.,  Ltd.,  Middlesex  (England). 
Research  Centre. 
H.  B.  Wilson. 

IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5, 
1981,  Atlanta,  GA.  p  643-648,  7  fig,  2  ref. 

Descriptors:  *Oil  spills,  *Oil  recovery,  "Cleanup 
operations,  'Weir  boom,  Performance  evaluation, 
Booms,  Oil,  Ixtoc  I. 

A  combined  oil  containment  and  recovery  system 
based  on  a  weir  boom  principle  has  been  designed 
and  developed  for  high-rate  oil  spill  recovery  at 
sea.  A  full-scale  research  prototype  system  was 
tested  at  the  Ixtoc  I  well  blowout  site  in  November 
1979  by  courtesy  of  Petroleos  Mexicanos.  The 
results  have  shown  that  the  system  design  target, 
specifically  to  recover  7,500  tons  of  oil  or  mousse 
per  day  per  unit  in  conditions  up  to  sea  state  5, 
with  winds  up  to  force  5  on  the  Beaufort  scale, 
significant  wave  heights  up  to  3  meters,  and  wave 
periods  in  the  range  of  3  to  12  seconds,  is  achieva- 
ble. The  work  has  been  carried  out  by  the  British 
Petroleum  Company  with  support  from  the  Nor- 
wegian and  British  Governments.  (See  also  W87- 
09507)  (Author's  abstract) 
W87-09563 


COHERENT,  PLUNGING  WATER  JETS  FOR 
OIL  SPILL  CONTROL, 

Mason  and  Hanger-Silas  Mason  Co.,  Inc.,  Leon- 
ardo, NJ. 

J.  H.  Nash,  and  M.  G.  Johnson. 
IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5, 
1981,  Atlanta,  GA.  p  655-660,  12  fig,  4  ref. 

Descriptors:  'Oil  spills,  'Cleanup  operations, 
•Water  jets,  'Distribution  patterns,  Performance 
evaluation,  Oil  skimmers,  Booms,  Oil  slicks. 

The     United     States     Environmental     Protection 
Agency  (EPA)  Oil  and  Hazardous  Materials  Simu- 
lated Environmental  Test  Task  (OHMSETT)  has 
designed  a  wide  variety  of  water  jet  applications 
for  control  of  spilled  oil.  This  latest  study  reveals 
the  advantage  of  using  a  simple  nozzle  consisting 
of  a  standard  pipe  mounted  to  produce  a  coherent 
vertical  jet  of  water  downward.  Examples  are  il- 
lustrated with  test  data  for  several  cost  effective, 
field   erectable  systems   using  standard   available 
water  pumps  and  hardware.  One  system  uses  a 
series  of  jets  to  converge  a  4.5  m  wide,  1  mm  thick 
slick  to  0.6  m  wide  by  8  mm  thick,  moving  at  6 
knots  in  waves.  The  report  reviews  experience  and 
test  data  obtained  with  a  small  barge,  weir-type 
skimmer,  mounted  on  a  diverting  inflatable  boom 
system.  This  can  be  used  to  simulate  the  new 
USCG-ZRV  fast  current  skimmer,  the  Bennett  ad- 
vancing belt  skimmer,  the  U.S.  Navy  offshore  spill 
tests,  and  dock  simulations  with  the  OHMSETT 
main  bridge.   Advancing  skimmers  may   use  the 
water  jet  boom  system  for  three  reasons.  First,  it 
allows  an  encounter  width  wider  than  the  skim- 
mer. Next,  it  will  cause  a  thin  slick  to  become 
thicker,  thereby  possibly  allowing  the  skimmer  oil 
pickup  techniques  to  be  more  efficient.  A  water  jet 
system  can  be  used  to  couple  a  boom-towed  skim- 
mer and  prevent  skirt  losses  at  the  skimmer  en- 
trance.  Future  experiments  are  planned  to  field 
tests  the  water  jets  in  fixed  and  mobile  applications 
on  inland  waterways.  (See  also  W87-09507)  (Au- 
thor's abstract) 
W87-09565 


EXPERIENCES  GAINED  FROM  DEPLOY- 
MENT OF  BOOMS  AND  SKIMMERS  IN  VARI- 
OUS OIL  RECOVERY  APPLICATIONS, 

E.  Blomberg,  O.  Terling,  and  G.  Terling. 
IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5, 
1981,  Atlanta,  GA.  p  649-653,  11  fig. 

Descriptors:  "Oil  spills,  *Oil  recovery,  'Cleanup 
operations,  Oil  skimmers,  Booms,  Oil,  Cold  re- 
gions, Pumping,  Viscosity. 

A  new  skimmer-boom  system  has  been  designed  in 
Scandanavia  to  retrieve  any  type  of  oil,  regardless 
of  viscosity.  It  has  been  successfully  demonstrated 
in  oil  spill  cleanup  tests  and  operations,  including 
the  recovery  of  400  of  the  600  tons  of  extremely 
viscous   oil   spilled   among   the   ice   floes   of  the 
Danish  coast.  The  skimmer  unit  alone,  equipped 
with  a  lightweight  hydraulic  power  pack,  can  also 
be  submerged  to  pump  out  cargo  or  fuel  oil  tanks 
on  disabled  ships,  to  remove  bottom  sediment  from 
tanker  or  crude  oil  storage  tanks,  or  can  be  used  in 
any   application   requiring   the  pumping  of  cold, 
heavy  oil.  The  system's  greater  viscosity-handling 
range    and    pumping    capability,    compared    with 
those   of  other   currently   available   systems,   are 
achieved  by  the  use  of  a  modified  Archimedes' 
screw  incorporating  a  slotted  rotary  disc  that  pre- 
vents fluid  backup  through  the  screw  under  in- 
creased  pumping  pressures.  The  pump  can  also 
accept  spill-related  debris  such  as  seaweed,  plas- 
tics, ice,  dead  sea  birds,  etc.,  without  clogging. 
Deployment  methods  and  the  associated  use  of 
floating  oil-receiving  containers  are  described.  The 
systems  is  now  being  built  in  on  some  Scandana- 
vian  ships  that  are  used  to  fight  oil  spills.  Tech- 
niques for  recovering  oil  close  to  shore  (by  means 
of  spurbooms,  small  screw  skimmers,  and  shore- 
based  collection   vessels),   as   well   as  the   use  of 
external   tension  line  system  in  conjunction  with 
booms  in  tidal  or  reversing  current  situations  are 
also  discussed   (See  also  W87-09507)  (Author's  ab- 
stract) 
W87-09564 


DESIGN  ASPECTS  OF  THE  FIRST  'SLICK- 
TRAIL'  DREDGER,  THE  COSMOS, 

JHC  Holland,  Kinderdijk.  Research  and  Develop- 
ment Dept. 
N.  J.  Van  Drimmelen. 

IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5, 
1981,  Atlanta,  GA.  p  667-673,  7  fig. 

Descriptors:  'Oil  recovery,  'Oil  spills,  'Cleanup 
operations,  Oil  pollution,  Oil  skimmers,  Ships,  Oil. 

Having  launched  the  concept  of  a  combined  trail- 
ing-suction  hopper  dredger  and  large-scale  oil-re- 
covery vessel  in  1978,  IHC  Holland  received  an 
initial  order  for  a  vessel  of  this  type  in  1979.  The 
oil-recovery  installation  of  this  ship  reflects  the 
experience  gained  by  the  Netherlands  State  Water- 
ways Board  (Rijkswaterstaat)  in  the  operation  of 
its  oil-recovery  vessel  Smal  Agt.  The  first  'Slick- 
trail'  was  ordered  by  a  consortium  of  three  Dutch 
contracting  companies.  The  vessel  was  completed 
at  the  end  of  1980  and  is  now  engaged  in  mainte- 
nance in  the  Rotterdam  Europoort  area;  but  in  the 
event  of  a  major  oil  spillage,  it  is  available  for 
recovery  operations  in  a  much  larger  area.  This 
paper  discussed  the  design  aspects  of  the  Cosmos 
and  the  oil-recovery  and  the  other  special  installa- 
tions on  board.  Recovery  capacity  naturally  de- 
pends on  factors  such  as  weather,  oil  type,  and 
operational  conditions,  but  under  favorable  cir- 
cumstances, it  can  be  in  excess  of  5,000  cu  m  every 
24  hours.  (See  also  W87-09507)  (Author's  abstract) 
W87-09566 

PROTECTION    OF  THE   KARSTIC   SPRINGS 
SYSTEM    IN    GOLUBINKA    AGAINST    CON- 
TAMINATION BY  THE  SEA  WATER  (LA  PRO- 
TECTION DU  SYSTEME  DES  SOURCES  KAR- 
STIQUES  DE  GOLUBINKA  CONTRE  LA  CON- 
TAMINATION PAR  LA  MER), 
Elektroprojekt,  Zagreb  (Yugoslavia). 
For  primary  bibliographic  entry  see  Field  4B. 
W87-09582 


6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 


EXPERIMENTAL  MONTHLY  LONG  LANC 
FORECASTS  FOR  THE  UNITED  KINGDOIV 
PART  III.  SKILL  OF  THE  MONTHLY  FORI 
CASTS. 

For  primary  bibliographic  entry  see  Field  2B. 
W87-08701 


STABILITY  AND  INSTABILITY  OF  A 
ADAPTIVE  RESOURCE  REPLACEMEN 
STRATEGY  IN  AND  AGROECOLOGICA 
PRODUCTION  SYSTEM, 

Eotvos  Lorand  Univ.,  Budapest  (Hungary).  Cor 
puting  Center. 

Ecological  Modelling  ECMODT,  Vol.  35,  No. 
4,  p  165-174,  March  1987.  2  fig,  13  ref. 

Descriptors:  'Stability  analysis,  'Model  studii 
•Mathematical  studies,  'Steady  states,  'Agrici 
ture,  'Agroecological  systems,  Mathematical  eat 
tions,  Crop  yield,  Resources  management,  Reple 
ishment,  Replacement  strategies. 

Modern  agricultural  production  mostly  depends 
the  production  output  and  resource  input  conti 
strategy  applied.  However,  the  real  output 
strongly  influenced  by  external  factors  like  weai 
er  conditions,  market  prices  of  the  products  a 
resources,  etc.  The  necessary  and  sufficient  con 
tions  were  given  for  stability  of  steady-states  of  t 
investigated  agroecological  production  systi 
driven  by  a  quite  commonly  used  control  strate 
concept.  The  control  strategy  includes  a  prefu 
and  required  output  flow  of  products  and  an  in] 
flow  of  resources  replacing  the  system's  inter 
resources  used  for  production  or  reduced  due 
natural  losses.  It  was  shown  that  an  'adapt! 
replacement  strategy  stabilizes  the  system  only 
an  early  stage  of  its  evolution.  (Author's  abstra 
W87-08784 


WATER  RESOURCES  AUDIT  FOR  SMA 
COMMUNITIES, 

Texas   Tech   Univ.,    Lubbock.   Water   Resour 

Center. 

For  primary  bibliographic  entry  see  Field  5r\ 

W87-08953 

INSTITUTIONAL  ANALYSIS  IN  COMMUN1 
DECISION-MAKING:  A  CASE  EXAM! 
FROM  SOUTHERN  ARIZONA, 

Arizona  Univ.,  Tucson. 

H.  J.  Cortner,  and  F.  L.  Marsh. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23, 

2,  p  317-324,  April  1987.  1  fig,  19  ref. 

Descriptors:  'Institutional  analysis,  'Dec! 
making,  'Case  studies,  'Arizona,  'Planning,  W 
resources,  Model  studies,  Tucson,  Basins. 

While  there  is  increasing  recognition  of  the  nee 
consider  institutional  factors  in  water  resou 
decision-making,  there  are  few  specific  met! 
available  to  use  in  actually  conducting  an  ins 
tional  analysis.  The  lack  of  such  methods 
spurred  interest  in  going  beyond  begging  w 
resource  agencies  to  conduct  institutional  anal 
to  developing  more  refined  tools  to  use  in 
analysis  process.  However,  as  more  complex 
terns  of  analysis  are  developed,  it  is  important 
to  lose  sight  of  the  value  that  less  objective 
participatory  approaches  to  institutional  ana 
may  have  in  solving  institutional  problems, 
proving  the  techniques  and  tools  of  instituti 
analysis  should  not  mean  developing  corr 
methods  or  models  that  can  only  be  manipu 
and  understood  by  the  trained  analyst.  The  ad 
tages  and  disadvantages  of  full  participatioi 
stakeholders  in  the  institutional  analysis  proces 
discussed  by  describing  the  efforts  of  a  local 
munity  organization  in  Tucson,  Arizona,  to  s 
the  need  for  a  basinwide  management  entity, 
thor's  abstract) 
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LL-SCALE  HYDROELECTRIC  POWER. 

ning  Water  Development  Commission. 
able  from  the  National  Technical  Information 
ce,  Springfield,  Virginia,  22161,  as  DE84- 
3.  Price  codes:  A03  in  paper  copy,  A01  in 
fiche.  DOE  Report  No.  DOE/R8/07237-- 
pril  1983.  18  p,  3  append. 

iptors:  'Hydroelectric  power,  'Project  plan- 
•Cost  analysis,  'Wyoming,  'Feasibility  stud- 
Financial  feasibility,  Evaluation,  Electric 
r  production,  Irrigation  districts,  Water  re- 
s  development,  Financing,  Public  participa- 
ixonomic  aspects. 

Wyoming  Water  Development  Commission 
;en  working  under  agreements  with  the  De- 
ent  of  Energy  to  conduct  financial  feasiblity 
s  for  the  development  of  small  scale  hydro- 
c  projects  within  the  State  of  Wyoming. 
lility  studies  conducted  on  the  Jackson  Na- 
Fish  Hatchery  were  found  to  be  uneconomi- 
ttrofilling  an  existing  irrigation  system  with  a 
electric  generator  in  the  Cottonwood  Irriga- 
istrict  was  deemed  feasible,  but  the  irrigation 
t  has  been  unsuccessful  in  contracting  for  the 
f  their  excess  power,  and  the  fate  of  this 
t  is  uncertain.  Replacing  a  natural  irrigation 
*ith  a  buried  pipeline  in  the  Prairie  Dog 
iop  District  would  cost  approximately  2.5 
i  dollars.  The  1983  Wyoming  Legislature 
mated  $25,000  for  a  feasibility  study  for  this 
t.  Development  of  hydropower  on  the  exist- 
Uwood  Diversion  Dam  would  be  cost  effec- 
a  finance  rate  below  7%.  The  building  of  a 
iversion  dam  on  the  Shosone  River  will 
>ly  not  be  feasible.  A  plan  to  construct  an 
i  well  to  develop  more  pressure  for  a  poten- 
droelectric  project  for  the  Wyoming  Game 
sh  Department  appears  feasible.  Feasibility 
were  also  conducted  for  a  private  land 
who  wished  to  build  a  dam  on  a  stream  to 
p  hydroelectric  power  and  for  other  water 
pment  projects  that  may  not  be  under  con- 
on  solely  for  hydropower  development. 
r-PTT) 
M10 


W87-09212 


ATED  AGRICULTURE  AND  GROUND- 
R  QUALITY--A  FRAMEWORK  FOR 
Y  DEVELOPMENT, 

i  Univ.,  Tucson.  Dept.  of  Agricultural  Eco- 

aliba. 

an  Journal  of  Agricultural  Economics.  Vol 
5,  p  1231-1237,  1985.  1  tab,  15ref. 

rtors:  'Groundwater  management,  'Policy 
,  'Water  quality  management,  'Irrigation 
•Agriculture,  'Legal  aspects,  'Economic 
•Regulations,  'Marketing,  Administrative 
is.  Groundwater,  Groundwater  pollution,, 
i.  Pesticides,  Dissolved  solids,  Irrigation, 
pollution  sources,  Public  policy,  Water 
Crop  yield,  Water  rights,  Water  quality 
is,  Water  use,  Planning,  Nitrogen. 

the  chief  difficulties  with  developing  pro- 
pohcies  for  groundwater  quality  is  the  lack 
mation  on  the  value  of  water  quality.  In 
ith  water  supplies  of  varying  quality,  water 

may  provide  indications  of  value.  More- 
ansferable  water  rights  can  coordinate  user 
Preferences  with  available  water  of  varying 
The  opportunity  to  sell  water  rights  could 
avide  agricultural  and  other  water  users 
centives  to  protect  their  water  sources; 
«d  to  be  reinforced  by  regulation  in  order 
re  a   minimal    level   of  water   quality    to 

participants.  A  mixed  private  market/ 
regulation  approach  would  permit  some 
surces  to  be  degraded  and  limited  to  low- 
uses  while  maintaining  others  for  current 
ure  high-quality  uses.  Observed  market 
combined  with  inferential  and  contingent 
n  of  recreational  and  other  nonmarket  uses 
)  planners  move  toward  efficient  differen- 
lection  of  water  resources.  (Author's  ab- 


WATER  RESOURCES  PLANNING— Field  6 
Cost  Allocation,  Cost  Sharing,  Pricing/Repayment— Group  6C 

associated  with  endangered  species  of  wildlife 
above  and  beyond  those  that  arise  from  viewing 
these  species  in  the  wild.  We  conclude  that  to 
overlook  values  for  wildlife  species  that  go  beyond 
common  use  values  may  result  in  a  misleading 
project  or  policy  decision.  (Author's  abstract) 
W  87-0903  2  ; 


INTERACTIVE  COMPUTER-AIDED  WATER 
RESOURCES  AND  ENVIRONMENTAL  PLAN- 
NING USING  COLOR  RASTER  GRAPHICS: 
PROGRAM  DESCRIPTION  AND  USERS 
GUIDE, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Environmen- 
tal Engineering. 

For  primary  bibliographic  entry  see  Field  7C 
W87-09426 


WATER  QUALITY  ASSESSMENT:  A  SCREEN- 
ING PROCEDURE  FOR  TOXIC  AND  CON- 
VENTIONAL POLLUTANTS,  PART  1, 

Tetra  Tech,  Inc.,  Lafayette,  CA. 

For  primary  bibliographic  entry  see  Field  5B 

W87-09462 


INFLUENCE  OF  STRUCTURE  ON  UNDER- 
GROUND WATER  PREDICTION  AND  OC- 
CURRENCE AT  ROKANA  MINE,  KITWE 
ZAMBIA, 

Nchanga    Consolidated    Copper    Mines    Limited 

Kitwe  (Zambia).  Geology  Dept. 

For  primary  bibliographic  entry  see  Field  2F 

W87-09572 


GROUNDWATER  CONTROL  IN  OPENCAST 
MINING  OF  A  LIGNITE  DEPOSIT  IN  SOUTH- 
ERN GREECE, 

Public     Power    Corporation    Administration    of 

Mines,  Athens  (Greece). 

For  primary  bibliographic  entry  see  Field  4B 

W87-09583 


DEVELOPMENT  OF  A  GROUND  WATER 
HAZARD  MAP  FOR  AN  UNDERGROUND 
COAL  MINE, 

D'Appolonia  Consulting   Engineers,   Inc.,   Engle- 

wood,  CO. 

For  primary  bibliographic  entry  see  Field  2F 

W87-09585 

6B.  Evaluation  Process 


GEOTHERMAL   RESERVOIR   ENGINEERING 
EXPERIENCE  IN  ICELAND, 

Vatnaskil,  Reykavik  (Iceland). 

For   primary   bibliographic   entry   see   Field   6G. 

W87-08830 


FLOOD     DAMAGE     MODEL     FOR     FLOOD 
PLAIN  STUDIES, 

Moncton  Univ.  (New  Brunswick).  School  of  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2E 
W87-08965 


VALUING  WILDLIFE  IN  BENEFIT-COST 
ANALYSES:  A  CASE  STUDY  INVOLVING  EN- 
DANGERED SPECIES, 

Maine  Univ.  at  Orono.  Dept.  of  Agricultural  and 

Resource  Economics. 

K.  J.  Boyle,  and  R.  C.  Bishop. 

Water  Resources  Research  WRERAQ,  Vol    23 

No.  5,  p  943-950,  May  1987.  3  tab,  31  ref. 

Descriptors:  'Endangered  species,  'Wildlife, 
'Social  values,  'Recreation  demand,  'Benefits, 
'Model  studies,  Estimating,  Case  studies,  Wiscon- 
sin. 

The  focus  of  the  research  presented  is  to  ask  what 
types  of  values  are  relevant  in  the  valuation  of 
wildlife  species  for  benefit-cost  analyses  of  projects 
that  may  affect  wildlife  or  its  habitat.  First,  the 
components  of  value  for  wildlife  resources  are 
discussed,  with  emphasis  on  those  particularly  rele- 
vant to  the  valuation  of  endangered  species.  A 
simple  model  is  then  proposed  and  results  from  an 
application  to  valuing  two  of  Wisconsin's  endan- 
gered species  of  wildlife  are  presented.  The  empiri- 
cal results  indicate  that  significant  values  may  be 


ECONOMIC  DIFFERENCES  BETWEEN  CU- 
MULATIVE AND  EPISODIC  REDUCTION  OF 
SEDIMENT  FROM  CROPLAND, 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 

For  primary  bibliographic  entry  see  Field  2J 
W87-09090 


EXAMPLE  MODEL  APPLICATIONS, 

Environmental   Protection   Agency,    Washington, 

For  primary  bibliographic  entry  see  Field  4C 
W87-09105 


SMALL-SCALE  HYDROELECTRIC  POWER. 

Wyoming  Water  Development  Commission. 
For  primary  bibliographic  entry  see  Field  6A 
W87-09110 


EVALUATIONS  OF  THE  RECREATIONAL  PO- 
TENTIAL OF  RESERVOIRS  IN  DESIGN  PRAC- 
TICE, 

For  primary  bibliographic  entry  see  Field  2H. 
W87-09360 


SOCIAL  AND  ECONOMIC  IMPACTS  OF  SE- 
LECTED POTENTIAL  DREDGED  MATERIAL 
CONTAINMENT  FACILITIES  IN  LONG 
ISLAND  SOUND. 

Center  for  the  Environment  and  Man,  Inc.,  Hart- 
ford, CT. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA- 122620, 
A 16  in  paper  copy,  A01  in  microfiche.  CEM 
Report  No.  4280-08-735,  September  1981.  347  p,  19 
fig,  44  tab,  65  ref,  6  append.  Contract  No 
DACW33-80-C-0118. 

Descriptors:  'Dredging,  'Ocean  dumping,  'Long 
Island  Sound,  'Connecticut,  'New  York,  'Spoil 
banks,  Social  aspects,  Economic  aspects,  Econom- 
ic impact,  Environmental  impact  statement,  Envi- 
ronmental management,  Environmental  quality, 
Environmental  protection. 

The  study  discusses  the  analysis  of  social  and  eco- 
nomic impacts  associated  with  the  construction  of 
prototype  dredged  material  containment  facilities 
at  six  potential  locations  along  the  Connecticut 
shoreline  in  Long  Island  Sound.  The  analysis  in- 
cludes determination  of  the  economic  efficiency  of 
each  of  the  six  prototype  containment  facilities 
(Morris  Cove  in  New  Haven  Harbor,  Fayer- 
weather  Island  in  Black  Rock  Harbor,  Yellow  Mill 
Channel  in  Bridgeport  Harbor,  Clinton  Harbor, 
Twatree  Island  of  Waterford,  and  Black  Ledge  at 
the  mouth  of  New  London  Harbor),  and  compari- 
son with  alternative  disposal  methods.  (Author's 
abstract) 
W87-09471 
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APPLYING  ECONOMIC  PRINCIPLES  TO 
SMALL  WATER  SYSTEMS, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div 

R.  M.  Clark. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  79,  No.  5,  p  57-61,  May  1987    8 

fig,  4  tab,  9  ref. 

Descriptors:  'Water  rates,  'Economic  aspects, 
'Water  supply,  Water  demand,  Water  use,  Man- 
agement. 

As  a  discipline,  economics  is  often  misunderstood 
in  the  water  supply  field.  Economies-of-scale,  i.e., 
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Group  6C— Cost  Allocation,  Cost  Sharing,  Pricing/Repayment 


increasing  unit  costs  with  decreasing  capacity,  is  a 
prevailing  characteristic  of  water  supply  technolo- 
gy, and  small  utilities  that  serve  fewer  than  10,000 
persons  account  for  more  than  80  percent  of  com- 
munity water  suppliers  in  the  United  States.  In 
addition,  many  small  utilities  are  privately  owned 
and  must  request  rate  increases  from  public  utility 
commissions.  Price  inelasticity  of  demand  also  has 
a  special  relevance  for  water  users.  An  understand- 
ing of  economic  principles  and  concepts  is  neces- 
sary for  the  proper  management  of  small  water 
systems  as  well  as  large  ones.  (Author's  abstract) 
W87-08955 


ALLOCATION  MODEL  FOR  IRRIGATION 
WATER  COST:  CASE  STUDY  OF  THE  NILE 
VALLEY  IN  EGYPT, 

Cairo  Univ.  (Egypt).  Dept.  of  Irrigation  and  Hy- 
draulics. 
M.  N.  Allam. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
2,  p  207-219,  April  1987.  2  fig,  7  tab,  10  ref. 
Supreme  Council  of  Universities  (Egypt)  Grant 
FRCU  82009. 

Descriptors:  'Economic  aspects,  *Model  studies, 
•Water  allocation,  *Water  cost,  "Irrigation  sys- 
tems, Reservoirs,  Pumping  plants,  Water  convey- 
ance, Nile  Valley,  Egypt. 

An  allocation  model  for  irrigation  water  cost, 
based  on  the  Use  of  Facilities  method,  is  presented. 
The  model  is  developed  for  large-scale  irrigation 
systems  which  may  include  multipurpose  reser- 
voirs, irrigation  control  works,  pump  stations  and 
irrigation  canals  of  various  orders.  The  model  ac- 
counts for  the  water  conveyance  losses  as  well  as 
the  water  gains  in  the  irrigation  canals,  and  their 
effects  on  irrigation  cost.  It  is  applied  to  the  irriga- 
tion distribution  system  of  the  Nile  Valley  in 
Egypt,  which  contains  the  High  Aswan  Dam,  16 
irrigation  structures,  12  pump  stations,  and  numer- 
ous irrigation  canals.  The  irrigation  water  cost  at 
29  areas  representing  the  Nile  Valley  is  deter- 
mined. (Author's  abstract) 
W87-08968 


ALTERNATIVE  DEMAND  MODEL  ESTIMA- 
TORS FOR  BLOCK  RATE  PRICING, 

Arizona  Univ.,  Tucson.  Dept.  of  Economics. 
R.  B.  Billings. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  No. 
2,  p  341-345,  April  1987.  3  tab,  4  ref. 

Descriptors:  *Data  interpretation,  "Model  studies, 
♦Water  rates,  *Water  demand,  'Economic  aspects, 
♦Block  rate  pricing,  Tucson,  Arizona,  Estimating, 
Price  elasticity,  Statistical  analysis. 

Three  alternative  demand  model  estimators  for 
water  sold  under  block  rate  tariffs  are  examined. 
The  models  are  conceptually  discussed  and  empiri- 
cally estimated  using  cross-section  and  time-series 
data  from  Tucson,  Arizona.  While  all  three  tech- 
niques produce  plausible  elasticity  estimates,  the 
ordinary  least  squares  and  censored  sample  tech- 
niques are  shown  to  produce  statistically  biased 
results.  (Author's  abstract) 
W87-08984 


PRODUCTION  FUNCTIONS  FOR  WATER  DE- 
LIVERY SYSTEMS:  ANALYSIS  AND  ESTIMA- 
TION USING  DUAL  COST  FUNCTION  AND 
IMPLICIT  PRICE  SPECIFICATIONS, 

Claremont  McKenna  Coll.,  CA.  Dept.  of  Econom- 
ics. 

For  primary  bibliographic  entry  see  Field  6D. 
W87-09014 


EXPLORING  EXISTENCE  VALUE, 

Maryland  Univ.,  College  Park.  Dept.  of  Agricul- 
tural and  Resource  Economics. 
B.  Madariaga,  and  K.  E.  McConnell. 
Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  5,  p  936-942,  May  1987.  1  tab,  19  ref,  append. 

Descriptors:  'Existence  value,  'Water  quality, 
•Social  values,  'Recreation  demand,  'Benefits, 
•Model  studies,  Estimating. 


The  notion  that  individuals  value  the  preservation 
of  water  resources  independent  of  their  own  use  of 
these  resources  is  discussed.  Issues  in  defining  this 
value,  termed  'existence  value,'  are  explored.  Eco- 
nomic models  are  employed  to  assess  the  role  of 
existence  value  in  benefit-cost  analysis.  The  mo- 
tives underlying  existence  value  are  shown  to 
matter  to  contingent  valuation  measurement  of  ex- 
istence benefits.  A  stylized  contingent  valuation 
experiment  is  used  to  study  nonusers'  attitudes 
regarding  projects  to  improve  water  quality  in  the 
Chesapeake  Bay.  Survey  results  indicate  that  altru- 
ism is  one  of  the  motives  underlying  existence 
value  and  that  goods  other  than  environmental  and 
natural  resources  may  provide  existence  benefits. 
(Author's  abstract) 
W87-09031 


ESTIMATING  THE  VALUE  OF  WATER  QUAL- 
ITY IMPROVEMENTS  IN  A  RECREATIONAL 
DEMAND  FRAMEWORK, 

Maryland  Univ.,  College  Park.  Dept.  of  Agricul- 
tural and  Resource  Economics. 
N.  E.  Bockstael,  W.  M.  Hanemann,  and  C.  L. 
Kling. 

Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  5,  p  951-960,  May  1987.  4  tab,  28  ref,  3  append. 
EPA  Cooperative  agreement  CR-81 1043-01-0. 

Descriptors:  'Water  quality,  'Social  values, 
'Recreation  demand,  'Benefits,  'Model  studies, 
Estimating,  Boston,  Policy  making. 

With  the  advent  of  Executive  Order  12291,  policy 
makers  involved  in  water  quality  regulation  are 
increasingly  interested  in  assessing  the  benefits  of 
their  programs.  Several  methods  for  valuing  water 
quality  improvements  using  recreational  demand 
models  have  been  developed  by  economists,  most 
of  which  depend  on  observing  recreationists  visit- 
ing an  array  of  sites  with  varying  water  quality  and 
costs  of  access.  Three  general  types  of  models  are 
described:  systems  of  demands,  discrete  choice 
models,  and  the  hedonic  travel  cost  approach;  the 
latter  two  models  are  demonstrated  using  a 
common  data  set  on  water  quality  and  swimming 
behavior  in  the  Boston  area.  The  models  are  con- 
trasted and  their  relative  usefulness  in  answering 
policy  questions  explored.  (Author's  abstract) 
W87-09033 


MODELING  THE  DEMAND  FOR  OUTDOOR 
RECREATION 

Yale  Univ.,  New  Haven,  CT.  School  of  Forestry 

and  Environmental  Studies. 

For   primary  bibliographic   entry   see   Field   6D. 

W87-09034 

ECONOMIC,  LEGAL,  AND  HYDROLOGIC  DI- 
MENSIONS OF  POTENTIAL  INTERSTATE 
WATER  MARKETS, 

Colorado  Univ.  at  Boulder. 

C.  W.  Howe. 

American  Journal  of  Agricultural  Economics,  Vol. 

67,  No.  5,  p  1226-1230,  1985.  2  tab,  7  ref. 

Descriptors:  'Economic  aspects,  'Legal  aspects, 
'Hydrology,  'Marketing,  'State  jurisdiction,  Case 
studies,  Judicial  decisions,  Colorado,  Reviews, 
Economic  impact,  Prices,  Water  supply,  Water 
use. 

The  topic  of  interstate  water  sales,  leases,  or  other 
forms  of  transfer  is  reviewed.  Such  proposals  have 
arisen  in  Colorado,  Utah,  Montana,  and  South 
Dakota.  These  proposals  have  upset  the  equilibri- 
um established  by  interstate  compacts  that  allocat- 
ed the  waters  of  various  western  rivers  to  the 
riparian  states.  Major  economic  issues  are  dis- 
cussed, including  demand,  supply,  and  regional 
impacts.  It  is  concluded  that  this  issue  will  be 
significant  for  a  long  time.  There  are  large  amounts 
of  water  that  could  be  induced  to  move  at  relative- 
ly low  prices,  as  illustrated  by  Upper  Colorado 
Basin  figures.  Demand  potentially  exists  because  of 
continued  lower  basin  growth  and  increasing  un- 
certainty about  other  supplies.  However,  there  is  a 
great  potential  for  divergent  views  of  private  sell- 
ers from  the  viewpoint  taken  by  their  state  govern- 
ments. More  research  is  needed  on  likely  changes 


in  water  use  and  state-wide  effects  of  such  trail 

fers.  (Author's  abstract) 

W87-09211 


FACTORS  AFFECTING  WATER  AN 
WASTEWATER  RATES, 

Arthur  Young  and  Co.,  Charlotte,  NC. 

G.  A.  Raftelis,  and  J.  D.  VanDusen. 

Public  Works  PUWOAH,  Vol.  118,  No.  2,  p  6U 

1  tab. 

Descriptors:  'Water  rates,  'Wastewater  rati 
•Economic  aspects,  Surveys,  Water  policy,  Pub] 
policy. 

A   survey   of   120   utilities   reports  on   minimi 

charge,  residential-lifeline  usage,  average  reside 

tial  usage,  non-manufacturing  commercial,  light 

dustrial,  industrial,  and  heavy  industrial  users,  pi 

senting  cubic  feet  and  gallon  usage,  meter  size,  a 

water  and   wastewater  rates  for  each  categoi 

Many  factors  influence  pricing.  Geographic  lex 

tion  is  important  because  pumping  and  transm 

sion  can  be  major  system  costs.  Customer  dema 

plays  an  important  role  in  sizing  the  facilities  a 

impacts  rates,  as  peak  demand  may  be  significan 

higher  than  average  annual  usage.  The  custon 

constituency  is  important  because  numerous  hi 

volume  users  can  lower  administrative,  custom 

and  transmission  costs  while  high  industrial  < 

charge  can  increase  operating  and  capital  m 

The  level  of  treatment  required  and  the  quality 

influent  water  affects  treatment  costs.  The  level 

general    fund    subsidy    can   be   important   wb 

larger  government  administrations  provide  se 

ices  at  lesser  costs  or  where  water  and  wastewa 

operations  subsidize  the  general  fund.  The  level 

grant  funding  which  offsets  capital  costs  can  I 

nificantly  lower  rates.  The  age  of  the  system 

influential    as   older   systems   may   require  m< 

maintenance  while  newer  systems  need  to  hi 

'bugs'  removed.  Infiltration  and  inflow  levels  nn 

additional  capacity  and  operating  costs.  The  i 

setting  methodology  influences  the  level  of  re 

nue  requirements  to  be  recovered  through  ra 

Care  should  be  taken  in  drawing  conclusions 

garding  water  or  wastewater  operations  or  mail 

nance  in  a  particular  community.   Many  facl 

influence  water  and  wastewater  pricing.  Howe' 

comparisons  among  communities  could  signal 

management  that  there  should  be  reasons  why 

community's  rates  are  higher  or  lower  than 

other's.  Analysis  into  why  there  is  a  differe 

could  be  helpful  in  examining  the  effectiveness  i 

water  or  wastewater  operation.  (McFarlane-F 
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Denver  Research  Inst.,  CO.  Industrial  Econor 

Div. 
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ALTERNATIVE  DEMAND  MODEL  ESTD 
TORS  FOR  BLOCK  RATE  PRICING, 

Arizona  Univ.,  Tucson.  Dept.  of  Economics. 
For  primary  bibliographic  entry  see  Field  6C. 
W87-08984 


PRODUCTION  FUNCTIONS  FOR  WATER 
LIVERY  SYSTEMS:  ANALYSIS  AND  ESTF 
TION  USING  DUAL  COST  FUNCTION  / 
IMPLICIT  PRICE  SPECIFICATIONS, 

Claremont  McKenna  Coll.,  CA.  Dept.  of  Econ 

ics. 

R.  Teeples,  and  D.  Glyer. 

Water  Resources  Research  WRERAQ,  Vol. 

No.  5,  p  765-773,  May  1987.  2  tab,  15  ref,  app 

Descriptors:  *Cost  analysis,  'Water  deliv 
•Economic  aspects,  *Model  studies,  Estima 
Water  rates,  Prediction,  Performance  evalua 

Both  policy  and  technical  analysis  of  water  d 
ery  systems  have  been  based  on  cost  functions 
are  inconsistent  with  or  are  incomplete  repre* 
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Water  Law  and  Institutions — Group  6E 


f  the  neoclassical  production  functions  of 
lies.  We  present  a  full-feathered  production 
n  model  of  water  delivery  which  can  be 
ed  from  a  multiproduct,  dual  cost  function. 
Ddel  features  implicit  prices  for  own-water 
and  is  implemented  as  a  jointly  estimated 
of  input  share  equations  and  a  translog  cost 
n.  Likelihood  ratio  tests  are  performed 
g  that  a  minimally  constrained,  full-feath- 
oduction  function  is  a  necessary  specifica- 
the  water  delivery  operations  in  our  sample. 
lus  the  model's  highly  efficient  and  eco- 
Jy  correct  parameter  estimates,  confirms 
illness  of  a  production  function  approach  to 
ig  the  economic  activities  of  water  delivery 
.  (Author's  abstract) 
014 


flexibility  is  possible.  The  book  describes  the  steps 
involved  in  the  search  for  productive  aquifers, 
their  exploration,  the  construction  and  testing  of 
water  wells,  water  quality  and  pollution  consider- 
ations, groundwater  management  and  groundwater 
models.  These  represent  the  basic  steps  concerned 
with  the  development  of  a  groundwater  resource 
(Lantz-PTT) 
W87-09148 


LING  THE  DEMAND  FOR  OUTDOOR 
ATION, 

liv.,  New  Haven,  CT.  School  of  Forestry 
'ironmental  Studies. 
Jelsohn. 

Resources  Research  WRERAQ,  Vol.  23 
961-967,  May  1987.  34  ref. 

tors:  'Social  values,  'Recreation  demand, 
5,   'Model   studies,   Estimating,   Reviews. 

of  the  new  methodologies  developed  in  the 
years  to  model  the  demand  for  recreation 
iewed.  There  are  three  competing  ap- 
s  to  modeling  heterogeneous  recreation 
rtitioning,  hedonic,  and  index  models.  Par- 
;  involves  grouping  sites  into  small  homo- 
sets  and  treating  each  set  as  a  unique  good 
5-site  travel  cost  models).  Hedonic  in- 
lisaggregating  goods  into  their  component 
xistics  and  modeling  the  prices  and  de- 
br  the  characteristics  (hedonic  property 
id  the  hedonic  travel  cost  method).  The 
lodels  involve  measuring  choices  among 
ilternatives  using  an  index  of  characteris- 
leralized  travel  cost,  gravity,  and  discrete 
nodels).  Although  much  work  has  been 
each  method,  limitations  are  noted  with 
sroach,  and  additional  research  needs  are 
1  (Author's  abstract) 
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DWATER      RESOURCE      DEVELOP- 

II,  and  F.  G.  Bell. 

srths,  London,  England.  1986.  344  p. 

ors:  'Water  resources  development, 
Iwater  potential,  'Groundwater  manage- 
rought,  Water  supply,  Groundwater  avail- 
Iquifers,  Test  wells,  Groundwater  quality, 
udies. 

the  International  Decade  of  Drinking 
id  Sanitation  was  declared  by  the  World 
Organization,  but  tragically  the  news 
ie  first  half  of  the  1980s  has  been  dominat- 
ions of  devastating  droughts  in  parts  of 
Hence  the  importance  to  mankind  of  a 
us  clean  supply  of  water  could  not  have 
nonstrated  more  effectively.  Unfortunate- 
:ver,  many  surface  sources  of  water  are 
p  extreme  temporal  and  spatial  variations, 
ncan  droughts  testify.  On  the  other  hand, 
ater  represents  about  98%  of  the  world's 
f  fresh  water.  This  source  is  usually  rela- 
re  and  is  not  allowed  by  climatic  extremes 
iy  that  surface  sources  are.  The  challenge 
elop  the  groundwater  resource.  In  Eng- 

Wales  something  like  30%  of  the  total 
pply  is  satisfied  by  groundwater,  and  in 
w  States  this  figure  rises  to  around  50%. 
y.  in  those  areas  centered  on  major 
the  figure  is  appreciably  higher.  As  the 
tor  water  increases  in  such  developed 
a  opposition  to  the  construction  of  new 
s  mounts,  then  the  development  of 
ater  schemes  is  likely  to  assume  increasing 

*.  Furthermore,  a  groundwater  develop- 
ed is  not  so  capital  intensive  as  that  of  a 
ervoir  project.  Another  advantage  is  that 
water  scheme  can  be  introduced  gradual- 
ep  pace  with  demand  and  a  degree  of 


METROPOLITAN  WATER  MANAGEMENT, 

Denver  Research  Inst.,  CO.  Industrial  Economics 

Div. 

J.  G.  Milliken,  and  G.  C.  Taylor. 

Water  Resources  Monograph  Series  6.  American 

Geophysical  Union,  Washington,  DC.  1981.  180  p. 

Descriptors:  'Metropolitan  water  management, 
'Water  demand,  'Pricing,  'Water  treatment,  Eco- 
nomic aspects,  Water  supply,  Desalination, 
Groundwater  potential,  Water  reuse,  Wastewater 
renovation,  Management  planning,  Water  manage- 
ment. 

This  book  is  intended  to  inform  interested  and 
capable  persons,  who  happen  are  not  specialists  in 
water  resources  planning,  of  the  issues  and  alterna- 
tive strategies  related  to  metropolitan  water 
supply.  This  involves  learning  something  about  the 
alternative  strategies  -  some  ancient  and  others  not 
yet  operational  -  for  increasing  water  supplies 
and/or  modifying  demand  so  a  supply/demand 
balance  is  maintained.  This  also  requires  an  aware- 
ness of  the  complex  what  once  was  considered  a 
purely  technological  problem,  to  be  left  to  water 
resource  specialists  to  solve.  The  authors  address  a 
number  of  complex  issues  in  their  discussion  of 
alternative  strategies  for  maintaining  a  balance  be- 
tween supply  and  demand.  Among  these  issues  are 
conservation,  pricing  policy,  reallocation  of  agri- 
culture water,  groundwater,  precipitation  augmen- 
tation, desalination,  and  reuse  of  municipal 
wastewater.  A  number  of  these  issues  are  at  the 
forefront  of  water  policy  today  and  are  likely  to 
remain  policy  issues  well  into  the  future.  The  au- 
thors also  discuss  the  decision  making  process  for 
water  supply  for  a  metropolitan  area,  and  present  a 
framework  for  analysis.  This  should  be  a  particu- 
larly useful  volume  for  those  concerned  with  the 
problems  of  water  supply.  (Lantz-PTT) 
W87-09338 


6E.  Water  Law  and  Institutions 


AQUATIC  TOXICOLOGY  AND  HAZARD  AS- 
SESSMENT: EIGHTH  SYMPOSIUM. 

American  Society  for  Testing  Materials,  Philadel- 
phia, PA. 

Sponsored  by  ASTM  Committee  E-47  on  Biologi- 
cal Effects  and  Environmental  Fate,  Fort  Mitchell 
Kentucky,  April  15-17,  1984.  ASTM  Special  Tech- 
nical Publication  891,  1985.  Edited  by  Rita  Co- 
motto  Bahner  and  David  J.  Hansen. 

Descriptors:  'Symposium,  'Aquatic  toxicology, 
'Hazard  assessments,  'Water  pollution  effects, 
Toxicity,  Legal  aspects,  Regulations,  Environmen- 
tal effects,  Aquatic  environment,  Legislation. 

ASTM  is  a  voluntary  consensus  standards  develop- 
ment organization.  As  such,  most  of  the  previous 
seven  aquatic  toxicology  and  hazard  assessment 
symposia  have  focused  on  presentations  relating  to 
research  aimed,  directly  or  indirectly,  at  test  meth- 
ods development.  The  focus  of  this  Eighth  Sympo- 
sium on  Aquatic  Toxicology  is  the  utility  of  these 
methods  in  the  regulatory  and  industrial  context, 
their  limits  of  environmental  applicability  and  a 
continued  discussion  of  improvements  in  the  meth- 
ods. In  attempting  to  define  more  clearly  how  the 
research  is  used,  the  foci  of  the  sessions  was  built 
in  pyramid  fashion.  The  symposium  begins  by  ex- 
amining how  scientific  data  are  used  and  interpret- 
ed by  the  U.S.  Congress  and  by  the  European 
Community,  a  very  broad  base.  The  second  session 
examines  specific  legislative  mandates  in  the 
United  States  and  the  use  of  particular  scientific 
disciplines  in  decision-making.  The  third  session  of 
this  symposium  features  a  debate  about  articulating 
more  clearly  what  must  be  protected  to  achieve 


these  environmental  goals.  The  papers  featured 
here  focus  on  an  examination  of  the  role  of  single- 
species,  microcosm  and  system  level  responses  in 
decision-making.  The  goal  of  all  panel  members 
was  clearly  the  protection  of  aquatic  life.  The 
fourth  session  on  research  needs  responds  to  the 
goals  outlined  in  previous  papers.  In  the  environ- 
mental sciences,  knowledge  is  rarely  sufficient  and 
gaps  in  knowledge  are  many.  The  fifth  session 
seeks  to  answer  the  following  questions:  How  well 
does  laboratory  data  predict  what  really  happens 
in  the  environment.  Can  or  should  laboratory  data 
be  used  to  develop  water  quality  criteria  or  predict 
environmental  hazard,  and  so  forth.  It  is  obvious 
that  the  answers  are  not  simple.  The  largest  session 
of  this  symposium  deals  with  new  concepts  and 
methods  in  aquatic  toxicology.  These  range  from 
biochemical  tests,  such  as  the  use  of  a  lipid  index 
for  predicting  bio-uptake  by  daphnids,  to  interla- 
boratory  studies  of  the  variability  of  bioconcentra- 
tion  tests  with  one  species,  the  eastern  oyster.  The 
last  session  reaches  the  narrowest  point  of  the 
pyramid.  The  papers  are  focused  on  a  single  chem- 
ical class,  dioxins.  (See  also  W87-08625  through 
W87-08660)  (Lantz-PTT) 
W87-08624 


SCIENTIFIC  CONSIDERATIONS  IN  THE  LEG- 
ISLATIVE ARENA, 

R.  Durbin. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  ASTM  Special  Technical  Publi- 
cation 891,  1985.  p7-14. 

Descriptors:  'Legislation,  'Aquatic  toxicology, 
'Legal  aspects,  Information,  Insecticides. 

Decisions  based  on  scientific  information  can  fall 
into  a  number  of  different  areas,  such  as  energy, 
the  environment,  health  issues,  or  budget  issues. 
For  example,  the  Science  and  Technology  Com- 
mittee recently  completed  action  on  the  fiscal  year 
1985  authorization  for  all  nonmilitary  aspects  of 
the  Department  of  Energy's  budget  as  well  as  the 
budgets  of  the  National  Science  Foundation  and 
the  National  Bureau  of  Standards.  Having  decided 
on  the  authorization  levels  for  these  budgets,  the 
Appropriations  Committee  will  now  decide  how 
much  money  will  actually  be  appropriated  within 
the  authorization  ceilings.  Congress  also  makes  use 
of  scientific  information  in  performing  its  oversight 
role.  Once  the  Congress  passes  a  law,  such  as  the 
Federal    Insecticide,    Fungicide   and    Rodenticide 
Act  (FIFRA),  or  the  Toxic  Substances  Control 
Act  (TSCA),  it  is  then  up  to  the  administrative 
agencies  to  implement  the  law  by  establishing  reg- 
ulations and  standards  that  must  be  compiled  with 
(the  four  major  agencies  are  the  Environmental 
Protection  Agency  (EPA),  the  Federal  Drug  Ad- 
ministration (FDA),  the  Occupational  Safety  and 
Health  Administration  (OSHA),  and  the  Consumer 
Product  Safety  Commission).  Apart  from  the  prob- 
lem of  conflicting  information,  a  good  example  of 
Congress'  need  to  consider  scientific  along  with 
many  other  considerations  is  the  current  debate  on 
acid  rain.  Acid  rain  legislation  may  come  before 
the  full  House  sometime  this  year  and  has  already 
stirred  up  a  lot  of  controversy  over  the  past  few 
years,  in  large  part  because  the  benefits  of  control 
would  be  concentrated  in  one  section  of  the  coun- 
try,   the    Northeast,    while   the   costs   of  control 
would  fall  heavily  on  another  section,  the  Mid- 
west.  The   Science   and   Technology   Committee 
reported  to  the  full  House  a  bill  that  calls  for  the 
establishment  of  coordinated  interagency  research 
and  demonstration  projects  to  improve  knowledge 
and  use  of  risk  assessment  by  the  regulatory  agen- 
cies. The  bill  has  not  been  taken  up  by  the  full 
House,  and  there  is  a  possibility  that  the  Commit- 
tee may  again  consider  the  risk  assessment  issue,  so 
input  from  the  scientific  community  would  again 
be  invaluable.  (See  also  W87-08624)  (Lantz-PTT) 
W87-08625 


SCIENTIFIC     CONSIDERATIONS     IN     THE 
INTERNATIONAL  ARENA, 

Unilever    Research,    Bebington    (England).    Port 

Sunlight  Lab. 

C.  M.  Lee. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
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Eighth  Symposium,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  ASTM  Special  Technical  Publi- 
cation 891,  1985.  p  15-26,  13  ref. 

Descriptors:  'Legislation,  *  International  agree- 
ments, 'Legal  aspects,  'Aquatic  toxicology,  Infor- 
mation exchange,  International  law,  Hazard  assess- 
ments, Regulations,  Water  pollution  effects. 

The  last  decade  has  seen  the  introduction  of  signifi- 
cant pieces  of  national  legislation  to  control  the  use 
of  chemicals  and  ensure  their  human  and  environ- 
mental safety.  In  the  last  five  years  the  Organiza- 
tion for  Economic  Co-operation  and  Development 
(OECD)  Program  on  Chemicals  has  achieved  sig- 
nificant international  harmonization  of  the  princi- 
ples and  many  of  the  methods  for  assessing  the 
potential  hazard  of  chemicals  to  man  and  the  envi- 
ronment. The  mutual  acceptance  of  data  between 
nations  using  these  harmonized  methods  has  also 
been  agreed  and  will  contribute  to  the  avoidance 
of  nontariff  barriers  to  trade  and  the  unnecessary 
duplication  of  effort.  Despite  these  achievements, 
however,  the  scientific  and  legislative  communities 
have  yet  to  learn  how  to  communicate  fully  and 
effectively.  The  development  of  standard  methods 
remains  too  slow,  and  too  little  attention  is  paid  to 
the  validation  of  methods,  which  is  hindering  the 
international  harmonization  process.  Considerable 
scope  remains  for  the  improvement  of  the  mecha- 
nism   by    which    international    harmonization    is 
achieved.  This  should  include  establishing  closer 
links   between    the    standardization   organizations 
and  those  developing  legislation  and  deriving  an 
approach  that  will  avoid  the  premature  introduc- 
tion of  research  results.  (See  also  W87-08624)  (Au- 
thor's abstract) 
W87-08626 

CLEAN  WATER  ACT  UPDATE:  A  NEW  ROLE 
FOR  TOXICOLOGY, 

Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Analysis  and  Evaluation. 
P  L  Wise. 

IN-  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  ASTM  Special  Technical  Publi- 
cation 891,  1985.  p  29-34,  3  ref. 

Descriptors:  'Legislation,  'Clean  Water  Act, 
•Water  quality  control,  'Toxicity,  'Legislation, 
Water  pollution  control,  Regulations. 

Implementation  of  the  Clean  Water  Act  started 
with  development  of  water  pollution  controls 
using  the  tools  of  engineering  and  mathematical 
modeling.  As  implementation  of  the  act  has 
evolved,  however,  the  importance  of  toxic  pollut- 
ants has  come  to  be  recognized,  and  that  new  and 
different  methods,  toxicological  methods,  to  ana- 
lyze toxic  pollution  and  to  set  cost-effective  toxic 
effluent  controls  are  needed.  To  deal  with  this  new 
challenge  an  approach  for  the  regulation  of  toxic 
effluents  has  begun  to  be  put  together.  Although  a 
regulatory  policy  is  now  in  place,  implementation 
of  that  policy  is  just  beginning.  Little  experience  in 
using  toxicological  methods  and  tests  for  regulat- 
ing effluents,  is  just  available,  yet  this  new  regula- 
tory approach  must  work.  (See  also  W87-08624) 
(Lantz-PTT) 
W87-08627 

WATER  QUALITY  CRITERIA:  PROTECTION 
OF  USE  PERSPECTIVE, 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Water  Regulations  and  Standards. 
For  primary   bibliographic   entry  see   Field   5G. 

W87-08629 


Experimental  results  from  cloud-chamber  studies 
provide  direct  evidence  that  NaCl,  artificial  sea 
salt  and  natural  sea  salt  promote  faster  rates  of 
aqueous  S02  oxidation  than  observed  in  the  ab- 
sence of  these  salts.  However,  the  chemical  basis 
for  this  effect  has  not  been  clarified.  Oxidation 
rates  >  30%/h  are  observed  in  cloud-chamber 
experiments  with  0.4  micron-diameter  salt  particles 
as  cloud  nuclei  and  a  cloud  pH  of  6.  S02  oxidation 
under  similar  atmospheric  conditions  might  ac- 
count for  the  rapid  formation  of  sulfate  observed  in 
marine  fogs.  (Author's  abstract) 
W 87-089 50 

REGULATORY  DILEMMAS  ENSNARE  ARI- 
ZONA'S SMALL  WATER  COMPANIES, 

For  primary  bibliographic  entry  see  Field  5F. 

W87-08952 

COMMITTEE  REPORT:  MICROBIOLOGICAL 
CONSIDERATIONS  FOR  DRINKING  WATER 
REGULATION  REVISIONS, 

American  Water  Works  Association,  New  York. 
For  primary  bibliographic  entry  see  Field  5F. 
W87-08959 

EFFECTIVE  ALTERNATIVE  TO  OFFICIAL 
REGULATION  OF  INDIRECT  ADDITIVES  TO 
DRINKING  WATER, 

National  Sanitation  Foundation,  Ann  Arbor,  Ml. 
For  primary  bibliographic  entry  see  Field  5F. 
W87-09120 

WATER  TREATMENT  CHEMICALS  CODEX, 

National    Research    Council,    Washington,    DC. 

Food  and  Nutrition  Board. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-09121 

REGULATION  OF  CONTAMINANTS  IN 
DRINKING  WATER, 

Environmental   Protection   Agency,   Washington, 

DC.  Office  of  Drinking  Water. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-09128 

FEDERAL  PROTECTION  OF  GROUNDWAT- 
ER 

Kadison,  Pfaelzer,  Woodward,  Quinn,  and  Rossi, 

Washington,  DC. 

For  primary  bibliographic   entry   see   Field   5(j. 

W87-09129 

WORLD  HEALTH  ORGANIZATION  AND 
GUIDELINES  AND  EUROPEAN  ECONOMIC 
COMMUNITY  DIRECTIVES, 

Health   and   Welfare   Canada,   Ottawa  (Ontario). 
Health  Protection  Branch. 
J.  R.  Hickman,  and  B.  Pharm. 
IN-  Safe  Drinking  Water:  The  Impact  of  Chemi- 
cals on   a   Limited   Resource.   Lewis   Publishers, 
Chelsea,  Michigan.  1985.  p  201-208,  1  tab,  7  ref. 

Descriptors:  'Drinking  water,  'Water  quality 
standards,  'World  Health  Organization,  'Europe- 
an Economic  Community,  'Water  law,  Water 
quality  control,  Regulations,  Water  pollution  con- 
trol, Water  pollution  effects.  Public  health,  Con- 
sumptive use,  Organic  compounds,  Organoleptic 
properties. 


S02  OXIDATION  IN  CLOUD  DROPS  CON- 
TAINING NACL  OR  SEA  SALT  AS  CONDEN- 
SATION NUCLEI, 

Nevada  Univ.  System,  Reno.  Desert  Research  Inst. 
D  F.  Miller,  D  Lamb,  and  A.  W.  Gertler. 
Atmospheric  Environment  ATENBP,  Vol.  21   No 
4   p  991-993,  April  1987.  1  fig,  1  tab,  13  ref.  EPRI 
Contract  RP  1434-3. 

Descriptors:  'Sulfur  dioxide,  'Sulfates,  'Conden- 
sation nuclei.  'Oxidation,  'Clouds,  Atmosphere, 
Sodium  chloride,  Sea  salt. 


The  World  Health  Organization's  (WHO)  new 
Guidelines  for  Drinking  Water  Quality  and  the 
Directive  of  the  Council  of  the  European  Commu- 
nities of  July  15,  1980,  relating  to  the  quality  of 
water  intended  for  human  consumption  are  dis- 
cussed. The  approach  taken  in  the  new  Guidelines 
for  Drinking  Water  Quality  recognizes  that  the 
possibility  for  providing  safe  water  varies  greatly 
in  different  areas  of  the  world.  The  WHO  guide- 
line values  are  intended  to  assist  the  appropriate 
agencies  in  different  countries  to  develop  standards 
for  microbiological,  biological,  chemical,  organo- 
leptic and  radiological  parameters  and,  in  develop- 
ing countries,  monitoring  and  surveillance  activi- 
ties  The  European  Community  Directive  of  July 


15,  1980,  relating  to  the  quality  of  water  intendec 
for  human  consumption  estblishes  finite  standard! 
to  be  respected  by  Member  States.  There  it  s 
remarkable  similarity  between  the  WHO  and  EEC 
lists  in  terms  of  health-related  inorganic  substance 
that  are  included  and  the  guideline  values  (WHO 
and  maximum  admissible  concentrations  (EEC) 
The  WHO  guidelines  are  notable  for  the  range  o 
organic  substances  for  which  values  have  been  sel 
These  include  a  number  of  chloroalkenes  am 
chloroalkanes,  chlorophenols  and  chlorobenzene; 
In  contrast,  the  EEC  standard  has  no  maximm 
allowable  concentration  for  organics  other  tha 
pesticides.  The  WHO  document  lists  values  for 
commonly  occurring  pesticides  individually.  Th 
EEC  document  requires  that  not  more  than  0 
microgram/liter  of  any  individual  pesticide  b 
present  with  a  total  not  exceeding  0.5  microgram 
liter.  Differences  between  the  two  documents  ai 
more  noticeable  among  those  parameters  affecun 
the  organoleptic  and  aesthetic  qualities  of  wate 
(See  also  W87-091 14)  (Geiger-PTT) 
W87-09130 

REGULATORY  FLEXIBILITY  AND  CO! 
SUMER  OPTIONS  UNDER  THE  SAFE  DRPW1 
ING  WATER  ACT, 

Kadison,  Pfaelzer,  Woodward,  Quinn,  and  Ros 

Washington,  DC. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-09131 

ECONOMIC,  LEGAL,  AND  HYDROLOGIC  I 
MENSIONS  OF  POTENTIAL  INTERSTA1 
WATER  MARKETS, 

Colorado  Univ.  at  Boulder. 

For  primary  bibliographic  entry  see  Field  6C. 

W87-09211 

IRRIGATED  AGRICULTURE  AND  GROUN 
WATER  QUALITY -A  FRAMEWORK  F< 
POLICY  DEVELOPMENT, 

Arizona  Univ.,  Tucson.  Dept.  of  Agricultural  E 

nomics. 

For  primary  bibliographic  entry  see  field  6A. 

W87-09212 

WETLANDS  POLICY  CRISIS:  UNIT 
STATES  AND  UNITED  KINGDOM, 

Battelle  Memorial   Inst.,   Denver,  CO.  Dept. 

Environmental  Sciences. 

R.  W.  Nelson. 

Agriculture,   Ecosystems  and  Environment,^ 

18°  No.  2,  p  95-121,  December  1986.  4  fig,  36 

Descriptors:  'Wetlands,  'Public  policy,  'Agri 
ture    'Conservation,    'Political   constraints, 
views,  England,  Crop  production,  Grazing,  I 
nomic    aspects,    Regulations,    Legislation,    la 
Federal  jurisdiction,  Administrative  issues. 

A  policy  crisis  exists  in  both  the  United  States 

the  United  Kingdom,  resulting  from  contradic 

incentives  of  the  central  government  to  both  0 

and  preserve  wetlands.  This  conflict  is  wore 

by  the  emergence  of  a  conservative  political 

mate  that  opposes  government  regulation,  par 

larly  in  remote  rural  environments  and  by  ma! 

budget  deficits.  The  basis  of  the  policy  crisis 

the  dominant  issues  in  the  agricultural  and .  coi 

vation  communities  of  both  countries  are  deln 

ed  and  compared.  Issues  that  concern  the  tan 

sector  include  the  level  of  financial  returns  a 

able  from  preserving  private  wetlands,  the  lev 

government  inducements  to  voluntary  pres< 

tion,  and  the  degree  of  government  mterferen 

rural  or  countryside  land  use.  Issues  focusin 

the  interests  of  the  conservation  sector  mc 

government   grants;   subsidies  and   tax  incen 

that  promote  wetland  conversions  to  agricul 

government  arterial  drainage  schemes  that  c 

private  wetland  drainage  opportunities;  the  lev 

commitment  of  public  funds  to  wetlands  pr 

tion;  the  mix  of  voluntary  and  compulsory  i 

ures  for  protection;  and  tailoring  protection  t 

different  kinds  of  wetlands  or  wetland  activiti 

general   prescription   for  ameliorating  the :  r 

crisis    is   to   eliminate   the   competition   bet 

drainage  and   preservation   incentives  of  go 

ment  agencies.  (Doria-PTT) 
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WATER  RESOURCES  PLANNING— Field  6 


Ecologic  Impact  Of  Water  Development— Group  6G 


7-09215 


URONMENTAL  LEGISLATION, 

ingborn     Bionomics,     Inc.,     Wareham,     MA. 
wtic  Toxicology  Lab. 
i.  Foster. 

Fundamentals  of  Aquatic  Toxicology:  Meth- 
and  Applications.  Hemisphere  Publishing  Cor- 
ition.  Washington  DC.  1985.  p  587-600,  5  tab, 
ef. 

criptors:  'Toxicity,  'Environmental  law, 
gislation.  'Aquatic  toxicology,  National  Envi- 
nental  Policy  Act,  Federal  Insecticide  Fungi- 
and  Rodenticide  Act,  Federal  Water  Pollution 
trol  Act,  Marine  Protection  Research  and 
:tuaries  Act,  Toxicity,  Aquatic  environment, 
ulanties. 

rrgence  in  the  early  1970s  of  the  Federal  Insec- 
i,  Fungicide  and  Rodenticide  Act  (FIFRA), 
tral  Water  Pollution  Control  Act  (FWPCA), 
Marine  Protection  Research  and  Sanctuaries 
(MPRSA)  legislation  created  an   immediate 
and  for  reliable  techniques  for  measuring  bio- 
:al  response  and  burdened  a  small  but  capable 
p  of  government,  industry,  and  academic  lab- 
Mies  with  the  responsibility  for  developing  and 
lating  these  methods.   The  need   created   by 
latory  demand  undoubtedly  strained  a  limited 
if  resources,  but  also  made  available  many 
inanities  for  evaluating  the  impact  of  pollut- 
on  aquatic  life.  Inevitably,  it  was  the  regula- 
of  all  forms  of  potential  environmental  con- 
lation  that  forced  aquatic  toxicology  and  the 
cation  of  toxicity  tests  to  evaluate  environ- 
a',  safety  to  experience  the  quantum  leap  to 
irominence  they  hold  today.  Although  there  is 
question  that  legislation  accelerated  the  effort 
ivelop  and  adopt  standard  procedures,  these 
idures  may  not  always  be  suitable  for  address- 
he  array  of  questions  that  can  arise  in  evaluat- 
he  hazard  of  a  new  pesticide,  chemical,  or 
trial   discharge.    Continued   improvement   in 
bility  to  predict  the  consequences  of  exposure 
vironmental  contaminants  is  necessary  if  those 
jed  with  protecting  the  environment  are  to 
wJ.  Improvements,  however,  require  change, 
change  in  the  form  of  new  and  innovative 
wches  to  assessing  biological  response  can  be 
uraged  by  the  regulatory  bureaucracy  with 
anistic  demands  for  uniformity  and  standardi- 
1  Now  that  U.S.   environmental   legislation 
een  implemented  which  regulates  all  forms  of 
onmental  pollution  it  is  time  to  reassess  this 
ach  and  strive  to  provide  a  better  vehicle  for 
range  research  and  development  of  new  test- 
lethodologies.  The  evolution  of  aquatic  toxi- 
;y  and  its  use  in  the  hazard  evaluation  process 
g  the  next  10-15  yr  will  be  contingent  on  this 
ssment.  (See  also  W87-09280)  (Lantz-PTT) 
09299 


IAN  DAMS  IN  SOUTHERN  PORTUGAL, 

lical  Univ.  of  Lisbon  (Portugal). 

Quintela,  J.  L.  Cardoso,  and  J.  M. 

arenhas. 

lational  Water  Power  and  Dam  Construction 

-DM,  Vol.  39,  No.  5,  p  38-40,  70,  May  1987 

4  tab,  5  ref. 

iptors:  'Dams,  'Roman  dams,  'Portugal, 
laeology.  Surveys,  History,  Classification,  Ir- 
)n. 

esults  of  the  inventory  and  characterization 
Roman  dams  in  southern  Portugal  are  brief- 
sented.  This  study  was  based  on  bibliograph- 
jalysis  inquiries,  information  provided  by  ar- 
logists  and  field  surveys.  Eight  unknown 
n  dams  and  ten  others  already  mentioned  in 
ations  were  recognized.  A  typological  classi- 
in  is  presented  here.  (Author's  abstract) 
JV4 1 1 


C  I  OIL  SPILL  -  THE  DAMAGE  ASSESS- 
iCT        OGRAM       AND       ECOLOGICAL 

rimary  bibliographic  entry  see  Field  5C. 
)9554 
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AQUATIC  TOXICOLOGY  AND  HAZARD  AS- 
SESSMENT: EIGHTH  SYMPOSIUM. 

American  Society  for  Testing  Materials,  Philadel- 
phia, PA. 

For  primary  bibliographic  entry  see  Field  6E. 
W87-08624 


SCIENTIFIC  CONSIDERATIONS  IN  THE  LEG- 
ISLATIVE ARENA, 

For  primary  bibliographic  entry  see  Field  6E. 
W87-08625 


SCIENTIFIC     CONSIDERATIONS     IN     THE 
INTERNATIONAL  ARENA, 

Unilever    Research,    Bebington    (England). 

Sunlight  Lab. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-08626 


Port 


ECOLOGICAL  CONSEQUENCES  OF  ARTIFI- 
CIAL CHANGES  IN  THE  WATER  REGIME  OF 
LAKES  AND  THEIR  SIGNIFICANCE  FOR 
FORECASTING, 

I.  I.  Nikolaev. 

Soviet  Journal  of  Ecology  SJECAH,  Vol.  17,  No. 
3,  p  136-143,  January  1987.  1  tab,  45  ref.  Translated 
from  Ekologiya,  No.  3,  p  27-35,  May-June  1986. 

Descriptors:  'Limnology,  'Lakes,  'Water  level 
fluctuations,  Forecasting,  Ecological  effects,  Flow. 

The  laws  of  ecological  changes  in  lakes  with  artifi- 
cial disruption  of  their  water  regime  were  exam- 
ined in  the  following  variations:  (a)  a  drop  in  the 
average  level  of  the  water  body;  (b)  a  rise  in  the 
average  level;  (c)  a  change  in  the  regime  of  levels 
(infra-annual  rhythmicity  and  amplitude  of  varia- 
tion); and  (d)  a  change  in  the  flow  regime  of  the 
lake.  Also  shown  are  opportunities  for  utilizing  the 
appropriate  laws  with  the  goal  of  ecological  fore- 
casting. (Author's  abstract) 
W87-08708 


WATER  USE  OF  EUCALYPTS  -  A  REVIEW 
WITH  SPECIAL  REFERENCE  TO  SOUTH 
INDIA, 

Institute  of  Hydrology,  Wallingford  (England). 

I.  R.  Calder. 

Agricultural  Water  Management  AWMADF,  Vol 

II,  No.  3/4,  p  333-342,  September  1986.  1  tab,  35 
ref. 

Descriptors:  'Eucalypts,  'Plant  water  use,  'Re- 
views, 'India,  Transpiration,  Interception  loss,  Af- 
forestation, Water  table. 

Current  knowledge  of  the  water  use  characteristics 
of  eucalypts,  in  terms  of  transpiration  and  intercep- 
tion loss,  is  discussed  within  the  context  of  the 
controversy  concerning  the  possible  deleterious  ef- 
fects of  the  present  program  of  afforestation  in 
South  India.  Although  results  from  studies  in  other 
countries  cannot  be  simply  extrapolated  to  South- 
em  India  it  is  argued  that  only  in  exceptional 
circumstances,  in  particular  those  when  Eucalyp- 
tus species  which  do  not  exhibit  stomatal  control 
are  planted  in  areas  where  water  tables  are  shal- 
low, are  the  fears  of  'voracious'  water  use  likely  to 
be  justified.  The  form  of  research  program  re- 
quired to  assess  fully  the  hydrological  implications 
of  this  planting  program  is  outlined.  (Author's 
abstract) 
W87-08749 


GEOTHERMAL  RESERVOIR   ENGINEERING 
EXPERIENCE  IN  ICELAND, 

Vatnaskil,  Reykavik  (Iceland). 

S.  P.  Kjaran. 

Nordic  Hydrology  NOHYBB,  Vol.  17,  No.  4/5,  p 

417-438,  1986.  34  fig,  1  tab,  21  ref. 

Descriptors:  'Geothermal  studies,  'Geothermal  re- 
sources, 'Ecological  effects,  'Engineering,  'Geo- 


thermal power,  Evaluation,  Iceland,  Engineering 
geology,  Geophysics,  Natural  resources,  Re- 
sources development,  Ecology,  Environmental  ef- 
fects. 

Geothermal  reservoir  engineering  studies  have 
been  carried  out  in  Iceland  for  years  concurrently 
with  the  utilization  of  the  various  geothermal 
fields.  This  is  essential  in  order  to  understand  the 
responses  of  the  reservoirs  to  exploitation.  The 
importance  of  geothermal  energy  has  grown  stead- 
ily in  the  past  decades  relative  to  other  primary 
energy  sources,  providing  at  present  about  40%  of 
the  total  energy  consumed  in  Iceland.  The  experi- 
ence gained  from  exploiting  Icelandic  geothermal 
reservoirs  is  reviewed.  The  geological  setting  of 
the  hydrothermal  system  is  described  as  well  as 
geophysical  exploration  methods.  Several  field  ex- 
amples are  presented,  demonstrating  the  effects 
that  exploitation  has  on  the  geothermal  reservoir's 
response.  (Author's  abstract) 
W87-08830 


VALUING  WILDLIFE  IN  BENEFIT-COST 
ANALYSES:  A  CASE  STUDY  INVOLVING  EN- 
DANGERED SPECIES, 

Maine  Univ.  at  Orono.  Dept.  of  Agricultural  and 

Resource  Economics. 

For  primary  bibliographic  entry  see  Field  6B. 

W87-09032 


EFFECTS  ON  FISHERIES  OF  NON-BIOTIC 
MODIFICATIONS  OF  THE  ENVIRONMENT 
IN  THE  EAST-DANUBE  RIVER  AREA, 

Galati  Univ.,  6200  Galati,  Romania. 
N.  Bacalbasa-Dobrovici. 

IN:  Habitat  Modification  and  Freshwater  Fisher- 
ies, Proceedings  of  a  Symposium  of  the  European 
Inland  Fisheries  Advisory  Commission,  Aarhus, 
Sweden,  May  23-25,  1984.  Butterworths,  London, 
England.  1985.  p  13-27,  4  fig,  2  tab,  51  ref. 

Descriptors:  'Fisheries,  'Water  resources  develop- 
ment, 'Environmental  effects,  'Danube  River, 
'Iron  Gates  Dam,  'Romania,  Rivers,  Hydrological 
regime,  Fish,  Flood  plains. 

The  lower  Danube  area,  between  the  present  Iron 
Gates  I  Dam  and  the  mouth  of  the  Danube  in 
Romania,  was  extensively  exploited  for  fisheries, 
which  were  adapted  to  the  hydrology  of  the  river 
and  the  ecology  of  the  fish.  This  was  the  situation 
until  the  new  period  of  intensive  damming-up 
began  in  1965.  Before  1965,  the  hydraulic  works 
carried  out  in  the  flood-plain  of  the  Danube  were 
mostly  aimed  at  fisheries  production,  but  later  the 
campaign  of  damming-up  began  and  more  than 
80%  of  the  flood-plain  and  nearly  one-quarter  of 
the  Delta  was  affected.  The  Iron  Gates  dam 
stopped  the  passage  of  fish  in  the  middle  Danube 
area  and  concomitantly  there  were  profound 
changes  to  the  hydraulic  regime  of  the  tributaries. 
There  is  an  undoubted  change  in  the  fauna,  espe- 
cially the  fish,  and  in  the  whole  East-Danube  fish- 
eries. Plans  for  further  multilateral  economic  de- 
velopment and  exploitation  of  the  East-Danube 
area  will  increase  the  problems  for  fisheries.  For 
the  present,  adequate  compensation  for  the  reduc- 
tion in  catch  is  provided  by  the  considerable  area 
of  ponds  constructed  in  the  dammed-up  flood-plain 
and  the  Delta.  (See  also  W87-09036)  (Author's 
abstract) 
W87-09038 


FALL  OF  MIGRATORY  FISH  POPULATIONS 
AND  CHANGES  IN  COMMERCIAL  FISHER- 
IES IN  IMPOUNDED  RIVERS  IN  POLAND, 

Inland  Fisheries  Inst.,  Zabiniec,  05-500  Piaseczno 
Poland. 
T.  Backiel. 

IN:  Habitat  Modification  and  Freshwater  Fisher- 
ies, Proceedings  of  a  Symposium  of  the  European 
Inland  Fisheries  Advisory  Commission,  Aarhus, 
Sweden,  May  23-25,  1984.  Butterworths,  London, 
England.  1985.  p  28-41,  4  fig,  4  tab,  28  ref. 

Descriptors:  'Fish  populations,  'Water  resources 
development,  'Environmental  effects,  'Reservoirs, 
•Poland,  'Vistula  River,  River  basins,  Biomass, 
Fish,  Hydrological  regime,  Stream  fisheries. 
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The  histories  of  fisheries  for  migratory  fish  in  the 
Vistula  river  and  of  fisheries  in  12  reservoirs  are 
summarized.    River   basin   developments   are   be- 
lieved to  be  responsible  for  the  decline  of  anadro- 
mous  fish  and  for  changes  in  fish  communities. 
Succession  in  the  communities  is  similar  to  that 
observed  in  eutrophic  lakes.  It  would  be  unfair  to 
blame  dams  for  the  loss  of  species  diversity  with- 
out even  mentioning  the  increase  of  total  fish  bio- 
mass.  This  increase  is  roughly  proportional  to  the 
areas  inundated  after  damming.  Considering  par- 
ticular stretches   of  impounded   rivers,   the   new 
water  bodies  are  up  to  100-fold  larger  than  the  old 
river  beds.   However,  the  balance  of  losses  and 
benefits  to  fisheries  can  easily  be  made  only  for  a 
particular  area,  while  appraisal  of  changes  in  the 
whole  river  system  with  respect  to  fisheries  may 
depend  on  the  preferences  of  interested  parties. 
From  the  examples  summarized,  one  can  infer  that 
there    are    starting    points    for    such    appraisals. 
Changes  in  fish  communities  are  predictable  and  so 
are  changes  in  fish  biomass.  However,  predictions 
of  the  changes  during  the  first  years  after  damming 
a  river  can  fail  with  regard  to  the  development  of 
local  populations  since  in  new,  unenclosed  waters, 
chance  introductions  (or  invasions)  can  occur.  But 
later  on,  whatever  the  initial  fish  community  and 
conditions  in  reservoirs,  the  'climax'  community 
tends  to  be  similar.  The  next  conclusion  would  be 
that  it  seems  neither  necessary  nor  feasible  to  im- 
plement modifications  in  the  hydrological  regime 
of  reservoirs  since,  even  if  possible,  they  would 
result  only  in  retardation  or  acceleration  of  existing 
general  trends.  The  value  of  fish-passes  is  debata- 
ble. Even  with  a  good  design  the  dam  remains  an 
obstacle  to  the  free  movement  of  fish  and  cannot 
fully  simulate  the  open  river  channel.  It  may  be 
inferred  that  resisting  the  natural  succession  in  fish 
communities  induced  by  river-basin  development  is 
rather  unsuccessful.  Here,  any  stocking  operation 
should  be  carefully  considered  in  the  light  of  the 
likely  natural  development  of  fish  communities. 
This  question  requires  much  more  detailed  evi- 
dence than  it  has  been  possible  to  present  here,  and 
offers  scope  for  further  research.  (See  also  W87- 
09036)  (Lantz-PTT) 
W87-09039 


EFFECTS  OF  IMPOUNDMENT  AND  REGULA- 
TION OF  THE  RIVER  TEES  AT  COW  GREEN 
(NORTHERN  PENNINES,  UK)  UPON  FISH 
POPULATIONS  IN  AFFERENT  TRIBUTARIES 
AND  IN  THE  RIVER  IMMEDIATELY  DOWN- 
STREAM OF  THE  DAM, 

Freshwater  Biological  Assoc,  c/o  Northumber- 
land    Water     Authority,     Lartington    Treatment 
Plant,       Barnard       Castle,       County       Durham, 
DL129DW,  UK. 
D.  T.  Crisp. 

IN:  Habitat  Modification  and  Freshwater  Fisher- 
ies, Proceedings  of  a  Symposium  of  the  European 
Inland  Fisheries  Advisory  Commission,  Aarhus, 
Sweden,  May  23-25,  1984.  Butterworths,  London, 
England.  1985.  p  42-51,  5  fig,  1  tab,  9  ref. 

Descriptors:  *Reservoirs,  *River  Tees,  *Fish  pop- 
ulations, 'Water  resources  development,  "Envi- 
ronmental  effects,  Dams,  Trout,  Bullheads,  Rivers, 
Seasonal  variation. 

The  Cow  Green  river-regulating  reservoir  was 
completed  in  1970;  it  has  an  area,  when  full,  of  312 
ha  and  an  altitude  of  489  m.  Preimpoundment  fish 
studies  were  made  from  1967  to  1970  and  postim- 
poundment  studies  are  continuing.  This  chapter 
deals  with  populations  of  brown  trout  (Salmo 
trutta)  and  bullhead  (Cottus  gobio).  'Before-and- 
after'  comparisons  of  growth,  age  composition, 
survival,  population  density,  fecundity  and  move- 
ments of  the  two  fish  species  were  made  in  the 
river  downstream  of  the  dam  and  in  the  tributaries 
flowing  into  the  reservoir.  There  was  no  artificial 
stocking  of  trout.  In  the  river  downstream  of  the 
dam,  the  population  density  of  the  bullhead  in- 
creased by  200%  and  that  of  trout  by  about  40%, 
following  regulation.  Neither  species  showed  a 
substantial  change  in  growth  rate.  In  the  afferent 
streams  after  impoundment  there  was  an  upstream 
extension  of  distribution  of  the  bullhead,  with  some 
evidence  of  seasonal  movements  between  reservoir 
and  streams.  In  the  more  'flashy'  afferent  streams 
the  population  density  of  trout  of  age  groups  0  and 


I  increased.  The  implications  and  possible  mecha- 
nisms of  some  of  the  observed  changes  are  briefly 
discussed.    (See    also    W87-09036)    (Author's    ab- 
stract) 
W87-0904O 


REPURCUSSION  OF  SMALL  HYDROELEC- 
TRIC POWER  STATIONS  ON  POPULATIONS 
OF  BROWN  TROUT  (SALMO  TRUTTA)  IN 
RIVERS  IN  THE  FRENCH  MASSIF-CENTRAL, 

Conseil  Superieur  de  la  Peche,  Delegation  Region- 
ale  Auvergne-Limousin,   84  Avenue  du   Puy-de- 
Dome,  6300  Clermont-Ferrand,  France. 
J. -J.  Demars. 

IN:  Habitat  Modification  and  Freshwater  Fisher- 
ies, Proceedings  of  a  Symposium  of  the  European 
Inland  Fisheries  Advisory  Commission,  Aarhus, 
Sweden,  May  23-25,  1984.  Butterworths,  London, 
England.  1985.  p  52-61,  4  fig,  2  tab,  2  ref. 

Descriptors:  *Trout,  "Hydroelectric  power,  •En- 
vironmental effects,  Rivers,  Seasonal  variation, 
Fish  populations,  Discharge  frequency,  Dams. 

An  overall  description  is  given  of  10  small  hydro- 
electric stations  situated  in  a  medium-altitude 
mountain  zone.  The  populations  of  the  main  fish 
species  (Salmo  trutta)  were  assessed  by  electric 
fishing  at  each  of  the  10  sites.  Comparisons  are 
made  between  the  stocks  in  a  sector  of  river  from 
which  water  is  abstracted  for  the  power  station, 
and  those  in  a  sector  not  so  affected.  Correlations 
are  given  between  the  apparent  status  of  the  stock 
in  the  diverted  sector  as  compared  with  the  con- 
trol sector,  the  volume  of  water  abstracted  for  the 
station,  and  the  discharge  reserved  for  the  river. 
The  results  suggest  the  fixing  of  the  reserved  dis- 
charge as  a  percentage  of  the  mean  annual  flow, 
bearing  in  mind  the  size  of  the  station  in  question. 
Under  these  conditions,  and  while  maintaining  the 
seasonal  water  levels,  the  values  of  the  reserved 
discharges  for  spring  and  summer  should  be  20% 
greater  than  the  mean  annual  value  within  the  limit 
of  the  natural  yield;  those  for  autumn  and  winter 
would  be  between  10  and  15%  of  the  annual 
average  flow,  given  that  as  a  result  of  the  over- 
flows from  the  dam  the  residual  discharge  would 
be  greater,  depending  on  the  circumstances.  (See 
also  W87-09036)  (Lantz-PTT) 
W87-09041 


ADVERSE  EFFECTS  OF  CHANNELIZATION 
AND  THEIR  AMELIORATION, 

Department  of  Fisheries  and  Forestry,  Abbot- 
stown,  Castleknock  (Ireland).  Fishery  Research 
Centre. 

D.  T.  McCarthy. 

IN:  Habitat  Modification  and  Freshwater  Fisher- 
ies, Proceedings  of  a  Symposium  of  the  European 
Inland  Fisheries  Advisory  Commission,  Aarhus, 
Sweden,  May  23-25,  1984.  Butterworths,  London, 
England.  1985.  p  83-97,  155  ref. 

Descriptors:  'Channeling,  *Water  resources  devel- 
opment, "Environmental  effects,  "Fisheries, 
Rivers,  Marshes,  Swamps,  Flood  basins,  Fish  pop- 
ulations, Regulations. 

Published  data  on  the  physical,  chemical  and  bio- 
logical effects  of  channelization  on  rivers,  marshes, 
swamps  and  floodbasins  are  reviewed,  with  par- 
ticular emphasis  on  the  effects  of  channelization  on 
fisheries.  A  summary  of  the  negative  and  positive 
effects  on  fisheries  is  given  and  remedial  measures, 
which  may  partially  or  fully  restore  degraded  habi- 
tats and  help  in  the  recovery  of  fish  stocks,  are  also 
discussed.  A  code  of  practice  and  environmental 
criteria  for  channelization  projects  within  EIFAC 
member  states  are  recommended;  these  require  the 
performance  of  pre-  and  post-channelization  envi- 
ronmental impact  statements  (EISs).  Additional 
field  and  desk  studies  are  required  on  the  method- 
ologies employed  in  EISs  in  order  to  select  those 
most  appropriate  for  channelization  projects.  It  is 
recommended  that  a  manual  for  those  involved  in 
channel  works  should  be  produced  and  disseminat- 
ed. (See  also  W87-09036)  (Author's  abstract) 
W87-09043 


DREDGING  OF  RAPIDS  FOR  TIMBKK 
FLOATING  IN  FINLAND  AND  ITS  EFFECTS 
ON  RIVER-SPAWNING  FISH  STOCKS, 

Finnish  Game  and  Fisheries  Research  Inst.,  Helsm 
ki  (Finland). 
E.  Jutila. 

IN:  Habitat  Modification  and  Freshwater  Fisher 
ies,  Proceedings  of  a  Symposium  of  the  Europeai 
Inland  Fisheries  Advisory  Commission,  Aarhus 
Sweden,  May  23-25,  1984  Butterworths,  London 
England.  1985.  p  104-108,  1  tab,  7  ref. 

Descriptors:  "Dredging,  "Environmental  effect! 
"Rivers,  "Fish  populations,  "Finland,  "Simojol 
River,  "Oulujoki  River,  Stream  fisheries,  Whin 
fish,  Trout,  Grayling,  Salmon,  Spawning. 

Until  the  1960s  almost  all  the  rivers  in  norther 
and  eastern  Finland  were  dredged,  either  by  mar 
power  or  by  bulldozers,  for  timber-floatinj 
Dredging  has  altered  the  natural  structure  of  th 
river-bed  by  removing  the  coarser  bottom  materi 
and  by  changing  the  water  flow  in  the  rapids.  Thi 
it  has  caused  by  extensive  damage  in  the  spawnin 
areas  of  fish,  especially  salmonids.  In  the  Rivi 
Simojoki,  the  mean  population  densities  of  salmc 
parr  were  1-4  parr/ 100  sq  m  in  the  dredged  rapi< 
and  6-9  parr/100  sq  m  in  the  natural  areas.  Tti 
resulted  in  a  loss  of  10,000  -  20,000  kg  in  the  annu 
salmon  catches.  In  tributaries  of  the  River  Oul 
joki  water  system  severe  damage  from  dredgir 
was  caused  to  river-spawning  whitefish,  troi 
grayling  and  ide  stocks.  Now  timber-floating  h 
ceased  in  most  of  the  rivers.  Since  the  latter  half 
the  1970s  restoration  works  have  been  carried  o 
in  almost  20  rivers  in  order  to  restore  conditio 
for  natural  reproduction  in  the  dredged  rapids, 
the  future,  a  large-scale  program  is  needed  for  t 
restoration  and  management  of  dredged  rivers  a 
their  fish  stocks.  (See  also  W87-09036)  (Autho 
abstract) 
W87-09045 


AMELIORATIVE  METHODS  TO  RELNSTA 
FISHERIES  FOLLOWING  LAND  DRAINA( 
OPERATIONS, 

Thames  Water  Authority,  Nugent  House,  Vast* 
Road,  Reading,  Berkshire  RG18DB,  UK. 
P.  B.  Spillett,  G.  S.  Armstrong,  and  P.  A.  G. 
Magrath. 

IN:  Habitat  Modification  and  Freshwater  Fish 
ies,  Proceedings  of  a  Symposium  of  the  Europf 
Inland  Fisheries  Advisory  Commission,  Aarh 
Sweden,  May  23-25,  1984.  Butterworths,  Lond 
England.  1985.  p  124-130,  3  fig,  1  tab,  8  ref. 

Descriptors:  "Fisheries,  "Engineering,  "Draina 
"Environmental  effects,  "Thames  River,  "Engla 
"Oak  River,  "Cole  River,  Fish  populations,  Ch 
nels,  Clays,  Limestone,  Macrophytes,  Dredgi 
Fish  stocking. 

The  deleterious  effects  of  land  drainage  operati 
on  fish  populations  are  well  known.  This  app 
both  to  major  engineering  schemes  and  to  rout 
maintenance  work.  Less  well  documented  are 
medial  methods  designed  to  reinstate  fish  pop 
tions  are  discussed.  Three  experimental  studies 
described  on  Thames  tributaries  with  a  clay  ! 
strate  -  a  particularly  difficult  medium  to  rehal 
tate.  On  the  River  Ock,  crushed  limestone  and  I 
gravels  were  used  to  encourage  invertebrate 
macrophyte  recolonization.  Quantitative  stu 
showed  that  the  limestone  substrate  supporte 
higher  density  of  invertebrates,  exhibited  a  hij 
biological  quality,  and  was  recolonized  faster  I 
the  bare  clay.  Routine  maintenance  dredging 
the  River  Thame  reduced  the  standing  crot 
chub  and  roach  between  31  and  64%.  Preparai 
work  and  maintenance  trimming  also  cause 
decline  by  affecting  in-stream  and  bankside  co 
Experimental  wooden  hurdles  were  installec 
assess  their  effect  on  enhancing  and  fish  por 
tion.  Eight  years  after  engineering  work  on 
River  Cole,  fish  biomasses  in  some  sections  are 
than  10%  of  their  pre-scheme  levels.  Stone  ga 
weirs,  groynes  and  deflectors  have  been  insti 
to  accelerate  the  recovery  rate.  (See  also  > 
09036)  (Author's  abstract) 
W87-09048 
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Ecologic  Impact  Of  Water  Development— Group  6G 


FECT  OF  HABITAT  MODIFICATION  ON 
ESHWATER  FISHERIES  IN  LOWLAND 
EAS  OF  EASTERN  ENGLAND, 

glian  Water  Authority,   Ambury   Road,   Hun- 

jdon,  Cambridgeshire  PE186NZ,  UK. 

r  primary  bibliographic  entry  see  Field  2H. 

17-09050 


FECTS  ON  SALMONID  POPULATIONS  OF 
)LATION  OF  A  LAKE  FROM  A  RIVER 
STEM, 

itral  Electricity  Generating  Board,  Llandegai 
ustnal  Estate,   Bangor,  Gwynedd  LL574YH, 
..  Biology  Lab. 
Rogers,  and  A.  Cane. 

Habitat  Modification  and  Freshwater  Fisher- 
Proceedings  of  a  Symposium  of  the  European 
ind  Fisheries  Advisory  Commission,  Aarhus, 
:den,  May  23-25,  1984.  Butterworths,  London, 
[land.  1985.  p  159-164,  2  fig,  2  tab,  7  ref. 

criptors:  •Salmon,  •Seiont  River,  "Wales, 
ater  resources  development,  "Environmental 
cts,  Powerplants,  Trout,  Fish  populations, 
ir,  Fisheries,  Spawning. 

inges  in  the  hydrology  of  the  upper  Seiont  river 
em,  North  Wales,  consequent  upon  the  con- 
ction  and  operation  of  the  Dinorwic  Pumped 
•age  power  station,  have  resulted  in  loss  of 
wnid  spawning  and  rearing  areas  above  a  di- 
.icn  tunnel  which  effectively  isolates  Llyn 
s.  Loss  has  been  limited  to  a  few  small  areas  of 
r  infilled  or  altered.  Salmon  and  trout  are 
*n  to  have  negotiated  the  2.2  km  tunnel,  de- 
:  complete  darkness  and  very  low  water  veloc- 
and  to  have  spawned  successfully  upstream, 
m  isolation  of  Llyn  Peris,  the  Arctic  char  pop- 
ion  of  the  Llanberis  lakes  was  restricted  to 
i  Padarn  only,  which  has  not  been  affected  by 
scheme.  However,  former  migration  routes 
:  been  affected,  and  so  monitoring  of  the  char 
continued.  They  now  use  the  modified  Afon-y- 
(between  the  two  lakes)  for  spawning.  There 
ndications  of  increase  in  number  and  mean  size 
dults,  and  investigations  are  continuing.  (See 
W87-09036)  (Author's  abstract) 
'-09051 


ITEFISH  AND  VENDACE  STOCKS  IN  THE 
;ULATED  LAKE  PYHAJARVI,  CENTRAL 
LAND, 

skyla,  SF-40100  Jyvaskyla  10  (Finland).  Envi- 

lent  Research  Centre. 

primary  bibliographic  entry  see  Field  2H. 

-09052 


rER  LEVEL  REGULATION  OF  LAKE 
RI:  IMPACTS  AND  COMPENSATION 
^SURES, 

onal  Board  of  Waters,  Helsinki  (Finland), 
primary  bibliographic  entry  see  Field  2H. 
-09053 


ELOPMENT  OF  FISH  STOCK  AND  FISH 
ULATIONS  IN  LAKE  INARI, 

ish  Game  and  Fisheries  Research  Inst.,  Inari 

and).  Fisheries  Div. 

primary  bibliographic  entry  see  Field  2H. 

•09054 


»D    OF    WHITEFISH    (COREGONUS    LA- 

ETLS)  IN  TWO  NEIGHBOURING  LAKES, 

REGULATED  AND  THE  OTHER  NATU- 

ish  Game  and  Fisheries  Research  Inst.,  Helsin- 

inland). 

Jrimary  bibliographic  entry  see  Field  2H. 

■09055 


ECT   OF   RECREATIONAL    USES    UPON 
ATTC    ECOSYSTEMS     AND     FISH     RE- 

d    Fisheries    Inst.,    Bloc    5,    10-957,    Olstyn- 

owo  (Poland). 

ninska. 

Habitat  Modification  and  Freshwater  Fisher- 


ies, Proceedings  of  a  Symposium  of  the  European 
Inland  Fisheries  Advisory  Commission,  Aarhus, 
Sweden,  May  23-25,  1984.  Butterworths,  London, 
England.  1985.  p  223-235,  3  fig,  32  ref,  2  append. 

Descriptors:  'Aquatic  ecosystems,  "Recreation, 
•Ecological  effects,  *Fish  populations,  "Poland, 
•Model  studies,  Eutrophication,  Nitrogen,  Phos- 
phorus, Fish  management. 

Recreational  uses  of  aquatic  ecosystems  have  now 
become  a  dangerous  factor  disturbing  lake  ecosys- 
tems and  their  fishery  management.  A  tentative 
model  is  presented  and  discussed  concerning  recre- 
ational impact  on  three  basic  elements  of  the  lake 
ecosystem:  (1)  the  shore  zone,  (2)  the  water  body 
(water  habitat),  and  (3)  the  fish  resources.  The 
scale  of  impact,  its  intensity  and  levels  of  recre- 
ational loading  are  presented  for  Polish  lakes.  Spe- 
cial attention  is  given  to  lake  eutrophication  in- 
duced by  the  recreational  uses  of  aquatic  ecosys- 
tems, and  the  resulting  regular  change  in  the  fish 
resources.  A  method  of  calculating  recreational 
loading  of  lakes,  expressed  in  phosphorus  and  ni- 
trogen is  presented,  with  special  reference  to  the 
practical  value  of  the  results,  using  Vollenweider's 
criteria.  Conclusions  are  drawn  about  feasible 
methods  of  lake  protection,  and  a  general  outline 
of  fishery  management  in  lakes  used  for  recreation 
is  presented.  (See  also  W87-09036)  (Author's  ab- 
stract) 
W87-09060 


SETTLEMENT,  SUBSISTENCE,  AND  SPE- 
CIALIZATION IN  THE  NORTHERN  PERIPH- 
ERY: RESEARCH  DESIGN  FOR  MITIGATIVE 
DATA  RECOVERY  AT  SITES  IN  THE  NEW 
WADDELL  DAM  BORROW  AREAS, 
Archaeological  Consulting  Services,  Ltd. 
M.  Green. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia,  22161.  Cultural  Re- 
sources Report  No.  40,  1986.  54  p,  5  fig,  8  tab,  98 
ref.  Bureau  of  Reclamation  Contract  No.  6-CS-30- 
04250. 

Descriptors:  "Archaeology,  *New  Waddell  Dam, 
Social  impact,  Surveys,  History,  Hohokam,  Drain- 
age, Water  level. 

The  Bureau  of  Reclamation  contracted  with  Ar- 
chaeological Consulting  Services  to  perform  miti- 
gative  data  recovery  at  17  sites  in  the  Agua  Fria 
and  New  River  Borrow  Areas  in  preparation  for 
construction  of  New  Waddell  Dam.  The  contract 
also  calls  for  supplemental  survey  in  the  vicinity 
and  data  recovery  at  significant  sites  in  the  newly 
defined  survey  areas.  The  Waddell  area  is  consid- 
ered part  of  the  Hohokam  northern  periphery. 
Cultural  resources  in  the  area  consist  mainly  of 
small  field  house  sites  or  farmsteads  and  associated 
agricultural  systems  that  may  reach  a  square  kilo- 
meter in  area.  The  research  proposed  will  be  con- 
ducted at  three  levels:  intra-drainage  adaptations, 
inter-drainage  relations  and  inter-regional  interac- 
tion. At  the  first  level,  site  contemporaneity  and 
function  will  be  assessed.  The  interface  between 
sites  and  the  natural  environment  and  relationships 
among  the  sites  themselves  will  be  investigated. 
Comparisons  in  adaptations  between  the  two  dif- 
ferent drainage  situations  and  interaction  between 
populations  within  them  will  be  the  focus  of  the 
inter-drainage  level  analyses.  At  the  inter-regional 
level,  ties  between  these  northern  periphery  sites 
and  both  the  Hohokam  core  and  northern  Arizona 
will  be  investigated.  (See  also  W87-09067)  (Au- 
thor's abstract) 
W87-09094 


HISTORY  OF  THE  CARLSBAD  BASIN, 
SOUTHEASTERN  NEW  MEXICO, 

Incarnate  Word  Coll.,  San  Antonio,  TX. 

S.  R.  Katz,  P.  Katz,  K.  S.  Jolly  and,  and  S. 

McCord. 

Available  from  the  National  Technical  Information 

Service,   Springfield,   Virginia,   22161.   November 

1985.  221  p,  43  fig,  16  tab,  50  ref,  append.  Bureau 

of  Reclamation  Contract  No.  3-CS-57-01690. 

Descriptors:  *Archaeology,  *History,  "New 
Mexico,  "Water  resources  development,  "Brantley 
Dam,  Irrigation,  Agriculture. 


This  volume  describes  the  results  of  historical  ar- 
chaeological investigations  and  documentary  re- 
search of  the  Brantley  Dam  and  Reservoir  Project 
locality,  New  Mexico.  The  two  types  of  research, 
archaeological  and  historical,  complement  each 
other.  A  narrative  of  the  history  of  this  southeast- 
ern New  Mexico  locality  begins  with  the  16th 
century  and  runs  through  the  purchase  of  the  land 
by  the  federal  government  in  1905.  The  Spanish 
traveled  through  the  project  area,  but  did  not  settle 
there.  The  territory  remained  in  Apache  control 
until  the  19th  century.  Sheepherders,  farmers,  and 
cattlemen  settled  the  area  late  in  the  19th  century. 
It  was  irrigation  agriculture,  however,  that  provid- 
ed the  base  for  increased  population  and  economic 
development.  Archaeological  sites  investigated 
provide  data  pertaining  to  the  late  19th  and  early 
20th  century  settlement  and  economic  activities. 
(Author's  abstract) 
W87-09151 


PREVENTING  DESERT  MULE  DEER 
DROWNINGS  IN  THE  MOHAWK  CANAL,  AR- 
IZONA, 

Arizona  Univ.,  Tucson.  School  of  Renewable  Nat- 
ural Resources. 

K.  R.  Rautenstrauch,  and  P.  R.  Krausman. 
Available  from  the  National  Technical  Information 
Service,    Springfield,    Virginia,    22161    as    PB87- 
160677,  A06  in  paper  copy,  A01   in  microfiche. 
1986.  96  p,  16  fig,  16  tab,  45  ref,  append. 

Descriptors:  "Deer,  "Drowning,  "Mohawk  Canal, 
"Arizona,  "Water  resources  development,  Canals, 
Ecological  effects,  Monitoring,  Seasonal  variation. 

There  are  about  21  concrete-lined  canals  in  the 
western  U.S.  and  Canada  in  which  hundreds  of 
ungulates,   primarily   mule   deer   (Odocoileus   he- 
moinus),  have  drowned.  Concrete-lined  canals  are 
hazards  to  ungulates  because  canals  disrupt  move- 
ments  and   are   an   attractive   nuisance.    Bridges, 
fences,  and  alternate  water  sources  have  been  built 
to  prevent  deer  from  entering  canals,  and  many 
types  of  steps,  ramps,  and  directional  devices  have 
been  built  to  allow  entrapped  deer  to  escape  from 
canals.   From   June    1982   through   October    1985 
desert  mule  deer  (O.  h.  crooki)  were  monitored, 
and  their  activity  along  a  15  km  study  section  of 
the  Mohawk  Canal,  southwest  Arizona,  and  escape 
steps  and  ramps  with  deflector  cables  and  alterna- 
tive water  sources  built  to  reduce  deer  drownings 
in  the  canal,  were  investigated.  As  many  as  67  deer 
have  drowned  in  this   canal   in  one   year,   most 
during     the     summer    dry     season     and     winter 
droughts.  The  study  section  was  checked  478  times 
and  5,307  deer-canal  interactions  (DCI)  were  re- 
corded.  Ninety-eight   percent  of  the   DCI   were 
recorded   from   April   through   September;    there 
were  no  winter  droughts  during  this  study.  Deer 
approached  this  canal  to  drink,  not  to  cross.  Deer 
fell  in  the  canal  >  or  =  29  times:  116  escaped  via 
steps,  79  via  ramps,  and  50  escaped  unaided.  Only 
5  deer  drowned  in  sections  of  the  Mohawk  canal 
with  escape  structures;  7  deer  and  2  bighorn  sheep 
(Ovis   canadensis)   drowned    in   sections   without 
escape  structures.  The  existing  escape  structures 
are  adequately  designed   and   spaced   to   prevent 
most  summer  mortalities.  Deer  use  of  the  2  water 
catchments  increased  significantly  each  year.  Each 
time  a  deer  drank  from  these  catchments  was  one 
less  opportunity  for  a  deer  to  fall  in  the  canal.  The 
home  ranges  of  21  radio-collared  deer  were  larger 
than  any  other  mule  deer  population  studied.  Any 
catchment   <   or   =   50  km  from  this  canal  can 
reduce   the   number  of  deer  using  the   Mohawk 
Canal.   Based  on  this  information,  the  following 
recommendations  can  be  made:  maintain  depths  to 
water  of  <  or  =  30  cm,  install  cable  directors  at 
all  escape  structures,  construct  additional  escape 
structures  spaced  <  or  =  2  km  apart  in  the  Texas 
Hill  Canal,  clean  and  maintain  escape  structures 
regularly,    closely    monitor    the    Mohawk    canal 
during  winter  droughts,  and  build  any  additional 
water  catchments  >  8-10  km  north  of  the  canal. 
(Lantz-PTT) 
W87-09152 
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Field  6— WATER  RESOURCES  PLANNING 


Group  6G— Ecologic  Impact  Of  Water  Development 


Incarnate  Word  Coll.,  San  Antonio,  TX. 

S.  R.  Katz,  and  P.  Katz. 

Available  from  the  National  Technical  Information 

Service,    Springfield,    Virginia,    22161,   as   PB87- 

139788,  A06  in  paper  copy,  A01   in  microfiche. 

November  1985.  99  p,  28  fig,  62  ref.  Bureau  of 

Reclamation  Contract  No.  3-CS-57-01690. 

Descriptors:  'Brantley  Dam,  *New  Mexico, 
♦Water  resources  development,  'History,  Archae- 
ology, Irrigation,  Agriculture,  Surveys. 

The  Brantley  Archaeological  Project  is  the  latest 
component  in  the  comprehensive  study  of  the  cul- 
tural resources  of  the  Brantley  Dam  and  Reservoir 
locality  on  the  Pecos  River  in  southeastern  New 
Mexico.  A  summary  of  the  environment,  both  past 
and  present,  the  nature  of  archaeological  investiga- 
tions, and  a  cultural  history  of  the  area  are  present- 
ed. The  cultural  history  begins  with  the  Paleo- 
Indian  Period  (10,000  -6,000  B.C.)  and  ends  with 
the  sale  of  the  Pecos  Irrigation  Company's  system 
to  the  United  States  of  America  in  1905.  Develop- 
ment of  a  local  phase  sequence  for  the  prehistoric 
periods  was  a  primary  objective  of  this  project, 
and  the  discussion  of  prehistory  is  organized  by 
that  sequence.  In  the  historic  period,  special  atten- 
tion is  given  to  the  town  of  Seven  Rivers,  a  'ghost 
town'  that  flourished  in  the  project  area  during  the 
latter  part  of  the  nineteenth  century.  Also,  the 
history  of  the  early  irrigation  works,  and  the  devel- 
opment of  the  city  of  Carlsbad,  New  Mexico,  are 
discussed.  (Author's  abstract) 
W87-09155 


PREHISTORY  OF  THE  CARLSBAD  BASIN, 
SOUTHEASTERN  NEW  MEXICO, 

Incarnate  Word  Coll.,  San  Antonio,  TX. 

S.  R.  Katz,  and  P.  Katz. 

Available  from  the  National  Technical  Information 

Service,   Springfield,   Virginia,    22161,   as   PB87- 

139366,  A99  in  paper  copy,  A01  in  microfiche. 

November  1985.  591  p,  95  fig,  34  tab,  150  ref,  8 

append.  BuRec  Contract  3-CS-57-01690. 

Descriptors:  'Brantley  Dam,  'Pecos  River,  'New 
Mexico,  'Archaeology,  History,  River  basins,  Sur- 
veys. 

Cultural  resources  investigations  were  conducted 
for  the  Bureau  of  Reclamation  in  the  Brantley 
Dam  and  Reservoir  Project  area  during  1983  and 
1984.  The  primary  objective  of  the  research  was 
the  development  of  a  local  phase  sequence  for  the 
project  area,  situated  along  the  Pecos  River  in 
Eddy  County,  New  Mexico.  Twenty  archaeologi- 
cal sites  with  prehistoric  components  were  tested, 
employing  a  variety  of  strategies  which  included 
small    test    squares,    machine-dug    trenches,    and 
block  excavation  units.  Sites  were  selected  which 
appeared  to  be  well  preserved,  stratified,  situated 
in  different  topographic  zones,  and  which  exhibit- 
ed either  multiple  feature  types  or  examples  of 
unique   features  or  activities.   Reconnaissance  of 
portions  of  the  project  area  completed  an  invento- 
ry begun   by   Southern   Methodist   University   in 
1974.  Forty-three  prehistoric  sites  were  recorded. 
Other  objectives,  all  successfully  achieved,  includ- 
ed a  reconstruction  of  the  project  area  paleoenvir- 
onment,    geoarchaeological    investigation    of   the 
Lakewood  Terrace,  determination  of  site  function, 
documentation  of  Apachean  presence,  and  the  in- 
vestigation of  burned  rock  features.  A  local  phase 
sequence  is  presented,  which  includes  three  Archa- 
ic, three  Late  Prehistoric,  and  one  Ethnohistoric 
period    phases.    Occupation    of  the    project   area 
begins  about  5,000  years  ago  during  the  Middle 
Archaic  and  continues  uninterrupted  into  the  Eth- 
nohistoric period.   A   great  deal  of  new  data  is 
provided  about  open-air  Archaic  sites,  the  transi- 
tion from  an  Archaic  to  a  Late  Prehistoric  lifeway, 
and  the  relationships  between  topographic  zones 
within  the  project  area  and  between  the  Brantley 
locality  and  adjacent  localities.  (Author's  abstract) 
W87-09156 


REPORT  ON  ADDITIONAL  HUMAN  SKELE- 
TAL MATERIAL  EXPOSED  BY  RESERVOIR 
INDUCED  EROSION  AT  LAKE  ALTUS, 
SOUTHWESTERN  OKLAHOMA, 

Bureau  of  Reclamation,  Amarillo,  TX. 


V.  T.  Button,  and  G.  Agogino. 
Available  from  the  National  Technical  Information 
Service,    Springfield,    Virginia,    22161,    as    PB87 
136784,  A03  in  paper  copy,  A01   in  microfiche. 
September  1986.  36  p,  2  fig,  2  tab,  10  ref,  2  append. 

Descriptors:  'Reservoirs,  'Lake  Altus,  'Oklaho- 
ma, 'Archaeology,  Erosion,  Burial  sites,  Radioac- 
tive dating,  History. 

Sites  34Gr5  and  34Gr6  are  located  below  the 
shoreline  of  modern  Lake  Altus  in  southwestern 
Oklahoma.  The  sites  are  a  complex  of  archaeologi- 
cal deposits  on  either  side  of  a  tributary  drainage 
cutting  the  first  major  alluvial  terrace  on  the  west 
side  of  the  North  Fork  of  the  Red  River.  A  dense 
carpet  of  burnt  rock  and  broken  grinding  tools 
covers  a  1-acre  of  the  south  side  of  the  drainage 
(34Gr5)  and  7  acres  of  the  north  side  (34Gr6). 
Lake  Altus,  a  component  of  the  Bureau  of  Recla- 
mation's (Reclamation)  W.  C.  Austin  Irrigation 
and  Water  Storage  Project,  was  constructed  in 
1946.  When  the  lake  is  full,  the  sites  lie  below  15  to 
20  feet  of  water.  However,  annual  irrigation  draw- 
downs result  in  near  constant  exposure  of  portions 
of  the  sites.  In  1985,  local  drought  conditions 
caused  the  sites'  eastern  edges  to  be  exposed  for 
the  first  time  since  1949.  This  report  is  occassioned 
by  the  discovery  of  human  skeletal  material  at  6 
separate  locations  and  seventh  location  of  an  ap- 
parent cultural  feature  along  the  rarely  exposed 
easternmost  edges  of  the  sites.  Results  of  the  re- 
covery of  elements  of  13  human  burials  are  de- 
scribed. The  burials  were  exposed  at  the  eastern 
edges  of  sites  34Gr5  and  6  by  extreme  reservoir 
drawdown  at  Lake  Altus  in  September  1985.  A 
multiple  burial  of  three  to  five  individuals  is  repre- 
sented. All  other  individuals  were  recovered  from 
displaced  contexts.  A  formal  description  of  the 
skeletal  material  is  presented.  Radiocarbon  dates 
were  obtained  for  the  multiple  burial  (1,270  +  or- 
90  B.P.)  and  one  of  the  surface  finds  (1,390  +  or  - 
90  B.P.).  (Lantz-PTT) 
W87-09161 


ELLISFORD  CREMATIONS:  INTERNECINE 
HOSTILITIES  IN  THE  5TH  CENTURY  A.D., 

Central  Washington  Univ.,  Ellensburg. 

J.  C.  Chatters. 

Available  from  the  National  Technical  Information 

Service,    Springfield,    Virginia,    22161,    as    PB87 

139796,  A04  in  paper  copy,  A01   in  microfiche. 

Archaeological  Report  86-1,  1986.  59  p,  14  fig,  20 

ref,  3  append. 

Descriptors:  'Ellisford,  'Washington,  'Archaeolo- 
gy, Water  resources  development,  Irrigation,  Sur- 
veys, History. 

Trenching  for  an  irrigation  line  near  the  town  of 
Ellisford,  personnel  of  the  Oroville-Tonasket  Irri- 
gation District  uncovered  human  remains.  Burial 
recovery  by  Central  Washington  Archaeological 
Survey  revealed  hundreds  of  charred  bone  frag- 
ments representing  five  Native-Americans.  The 
two  men,  young  woman,  and  two  young  children 
had  been  ceremonially  cremated  and  the  residue 
scraped  into  a  single  common  grave.  One  man  and 
the  woman  had  died  from  arrow  wounds  and  the 
man  had  suffered  such  wounds  on  a  previous  occa- 
sion. Cause  of  death  could  not  be  determined  from 
what  remained  of  the  other  skeletons,  but  homicide 
is  assumed  from  the  simultaneity  of  the  interments. 
This  killing  of  five  persons  of  both  sexes  and 
various  ages  occurred  around  425  A.D.,  and  is 
taken  as  evidence  for  Internecine  hostilities  that 
seem  to  have  begun  at  least  as  early  as  the  advent 
of  Plateau  Culture.  (Author's  abstract) 
W87-09162 


PREHISTORIC  HUNTER-GATHERERS  OF 
SOUTH  CENTRAL  ARIZONA:  THE  PICACHO 
RESERVOIR  ARCHAIC  PROJECT, 

Arizona  State  Univ.,  Tempe.  Office  of  Cultural 
Resource  Management. 

F.  E.  Bayham,  D.  H.  Morris,  and  M.  S.  Shackley. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia,  22161,  as  PB87 
157301,  A22  in  paper  copy,  A01  in  microfiche. 
Anthropological  Field  Studies  Number  13,  1986. 
527  p,  96  fig,  64  tab,  351  ref,  9  append. 


Descriptors:  'Yakima  River,  'History,  'Archaeol- 
ogy, Surveys,  River  basins,  Environmental  effects, 
Irrigation,  Water  resources  development. 

Published  literature,  archival  and  documentary 
sources  were  examined  to  provide  planning  infor- 
mation for  the  Yakima  River  Basin  Water  En- 
hancement Project  in  central  Washington.  The 
overview  summarized  the  basin's  history  and  de- 
fines the  major  historical  themes  for  evaluating  the 
significance  of  sites  dating  from  approximately 
A.D.  1800.  Seven  potential  reservoirs  and  pro- 
posed irrigation  developments  on  the  Yakima 
Indian  Reservation  are  then  examined  in  detail  to 
provide  a  preliminary  assessment  of  impacts  to 
historical  sites.  The  report  concludes  with  a  series 
of  recommendations  regarding  the  significance  ol 
individual  sites  and  suggested  future  study  needs. 
(Author's  abstract) 
W87-09191 


YAKIMA  RIVER  BASIN  HISTORICAL  R& 
SOURCE  SURVEY,  VOLUME  I:  OVERVIEW 
AND  MANAGEMENT  RECOMMENDATIONS 

Heritage  Research  Center,  Missoula,  MT. 
W.  A.  Babcock,  T.  E.  Eckert,  and  G.  D.  Williams. 
Available  from  the  National  Technical  Informatioi 
Service,  Springfield,  Virginia,  22161.  Decembe 
1986.  353  p,  140  fig,  155  ref.  Bureau  of  Reclama 
tion  Contract  No.  5-PG- 10- 12200. 

Descriptors:  'Archaeology,  'Hohokam,  'Arizona 
'Geochemistry,  Surveys,  Wetlands,  Environmen 
tal  effects. 

The  Picacho  Archaic  Project  investigated  a  serie 
of  localities,  sites,  and  quarries  in  the  area  of  th 
Picacho  Reservoir  in  southern  Arizona.  These  re 
mains  date  principally  to  the  Archaic  period  of  th 
American  southwest,  although  some  of  the  site 
and  the  three  quarries  were  also  used  during  th 
following  ceramic  period.  Supported  by  detaile 
geomorphological  studies  and  environmental  re 
construction,  obsidian  geochemical  analysis,  an 
quantitative  artifactual  analyses,  this  study  demor 
strates  that  the  use  of  this  portion  of  the  Sonora 
desert  was  conditioned  by  shifts  in  rainfall  patten 
and  the  level  of  group  mobility.  The  research  als 
found  that  more  than  one  Archaic  group  made  us 
of  seasonally  availability  wetlands  in  the  Picach 
sand  dunes,  but  in  quite  different  ways.  The  spati: 
distinctiveness  of  the  camps  ringing  the  prehistor 
wetlands  allows  the  researchers  to  measure  tl 
variation  in  mobility  strategies  used  by  each  grow 
The  study  also  discusses  the  multiple  factors  infli 
encing  the  morphology  of  projectile  points  at 
lithic  assemblage  variability,  and  relates  these  fa 
tors  to  the  evidence  for  high  levels  of  mobility  at 
group  interaction  during  the  Archaic  period.  Tl 
project  was  funded  by  the  Bureau  of  Reclamatic 
as  part  of  the  construction  of  the  Central  Arizoi 
Project  Canal,  and  was  conducted  through  Ariz 
na  State  University.  (Author's  abstract) 
W87-09192 


MAN-INDUCED  GRADIENT  ADJUSTME> 
OF  THE  SOUTH  FORK  FORKED  DEB 
RIVER,  WEST  TENNESSEE, 

Geological    Survey,    Nashville,   TN.    Water  F 

sources  Div. 

A.  Simon,  and  C.  H.  Robbins. 

Environmental     Geology     and     Water     Scienc 

EGWSEI,  Vol.  9,  No.  2,  p  109-118,  1987.  7  fig 

tab,  16  ref. 

Descriptors:  'Channel  improvement,  ♦Tenness; 
♦Ecological  effects,  'Channeling,  'Tributan 
♦Stream  degradation,,  ♦Aggradation,  Aggradi 
rivers,  Energy,  Sediments,  Sedimentation,  Equil 
rium,  Mathematical  equations,  Mathematical  ana 
sis. 

Channel  modifications  from   1968  to  1969  on 
South  Fork  Forked  Deer  River  in  western  Tenn 
see    have    caused    upstream    degradation,    do\ 
stream  aggradation,  and  bank  failures  along 
altered  channels,  adjacent  reaches,  and  tributar 
The  result  of  these  adjustments  is  a  general 
crease  in  gradient  as  the  channel  attempts  to  abS' 
the  imposed  increase  in  energy  conditions  crea 
by  channelization.  Gradient  adjustment  with  ti 
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WATER  RESOURCES  PLANNING— Field  6 


Ecologic  Impact  Of  Water  Development — Group  6G 


scribed  by  exponential  decay  functions.  The 
h  of  time  required  for  adjustment  to  some 
quasi-equilibrium  condition  is  computed  by 

decay  functions  and  is  about  20  years  from 
ompletion  of  channel  work.  Adjusted  slopes 
ess  than  pre-disturbed  values,  probably  be- 

straightened  channels  dissipate  less  energy 
iction,  allowing  more  energy  for  sediment 
jort.  An  equivalent  sediment  load,  therefore, 
e  transported  at  a  considerably  gentler  slope. 
>re-disturbed  slope  exceeds  the  adjusted  slope 
a  order  of  magnitude   on   the   downstream 

of  the  South  Fork  Forked  Deer  River.  (Au- 
I  abstract) 
09206 


WNING  OF  A  CULTURE, 

ihun,  and  O.  Sattaur. 

Scientist  NWSCAL,  Vol.   113,  No.   1543,  p 

.January  1987. 

riptors:  'Dam  effects,  'Environmental  effects, 
logical  effects,  Erosion,  Human  population, 
ing,  Hydroelectric  plants,  Industrial  develop- 
Resources  development. 

Jakun  Hydroelectric  Project  in  Sarawak,  the 
it  dam  in  southeast  Asia,  will  hold  4000  cubic 
s  of  water  and  displace  about  4300  people, 
feasibility  studies  have  been  made  but  the 
nation  has  not  been  made  public.  The  dam 
le  210  m  high  and  create  a  695  sq  km  lake, 
providing  2400  MWe  of  electricity.  Sarawak 
d  only  180  MWe  in  1985  and  may  use  580 
by  1990.  The  surplus  will  be  channeled  650 
i  the  Malay  Peninsula  via  2  high-voltage  DC 
l,  each  carrying  750  MWe,  across  the  floor  of 
hina  Sea.  The  dam  will  flood  15  settlements 
otentially  power  an  aluminum  smelting  plant 
sed  by  Reynolds  Aluminum.  The  dam  will 
12.5  years  to  construct  and  employ  3390 
e.  (McFarlane-PTT) 
39231 


ON    AQUEDUCT    PHASE    B    CENTRAL 

ONA     PROJECT:      ARCHAEOLOGICAL 

i      RECOVERY       STUDIES,       1985-1986 

UAL  REPORT, 

na  State  Museum,  Tucson. 

^zaplicki. 

lary  1987.  45  p,  12  fig,  8  tab,  18  ref.  Bureau  of 

mation  Contract  No.  6-CS-30-03500. 

iptors:  'Tucson  Aqueduct,  *Arizona,  *Ar- 
logy,  Hohokam,  Water  resources  develop- 
History,  Survey. 

na  State  Museum's  1985-1986  Annual  Report 
immary  of  the  fieldwork  and  activities  during 
rst  contract  year  of  the  Tucson  Aqueduct  - 
B  Mitigative  Data  Recovery  Study  in  the 
Valley  Management  information  and  re- 
i  results  of  the  15  Hohokam  sites  investigated 
■esented  in  this  report.  These  include  ceram- 
hipped  and  ground  stone,  flotation,  pollen, 
shell,  faunal,  archaeomagnetic  and  carbon-14 
;,  human  cremation  and  inhumation  remains, 
jeomorphological  assessment.  The  turquoise 
mg  study  and  wood  charcoal  identification 
yet  to  get  underway.  Ceramic  and  ground 
analyses  are  completed,  and  draft  reports  are 
itly  being  written.  The  ceramic  analysis  cur- 
available  is  descriptive;  more  detailed  stud- 
e  still  planned,  but  details  have  yet  to  be 
aped.  Other  aspects  of  the  analyses,  such  as 
'ganization,  architecture,  burials,  and  regional 
nge,  are  in  various  stages  of  development. 
)lan  of  work  for  1986-1987  involving  field- 
analyses,  report  preparation  and  miscellane- 
rojects  are  also  discussed  in  the  annual  report. 
z-PTT) 
39329 


3RES  ARCHAEOLOGICAL  PROGRAM: 
>AZI  COMMUNITIES  AT  DOLORES: 
-Y  ANASAZI  SITES  IN  THE  SAGEHEN 
5  AREA, 

■es  Archaeological  Program,  CO. 

Kane,  and  G.  T.  Gross. 

1986.  985  p,   395  fig,    136  tab,   614  ref,  63 


append.  Bureau  of  Reclamation  Contract  No.  8-07- 
40-S0562. 

Descriptors:  'Dolores  Project,  'Colorado,  'Ar- 
chaeology, 'Anasazi,  History,  Water  resources  de- 
velopment. Surveys. 

During  the  1979  field  season,  9  sites  were  excavat- 
ed. This  was  to  provide  information  about  the 
Sagehen  Flats  Locality  during  the  Sagehen  Phase. 
Investigation  revealed  5  were  limited  activity  sites 
and  4  were  hamlets.  Tres  Bobos,  Site  5MT4545,  is 
a  Basketmaker  III  habitation.  Excavations  discov- 
ered 1  pithouse  and  14  surface  rooms.  Tres  Bobos 
was  occupied  between  A.D.  600-850.  Apricot 
Hamlet,  Site  5MT2858,  is  a  multiple  occupation 
Basketmaker  Ill/Pueblo  I  site.  Excavations  re- 
vealed a  pithouse  and  a  pithouse  and  a  pit  struc- 
ture. The  site  was  occupied  between  A.D.  625  and 
680,  and  reoccupied  between  A.D.  750  and  800. 
Aldea  Sierritas  (Site  5MT2854)  is  an  Anasazi 
hamlet.  Investigation  revealed  2  pithouses  and  3 
surface  rooms.  This  occupation  has  been  assigned 
to  the  transition  between  the  Tres  Bobos  and  Sage- 
hill  III  Subphases.  Prairie  Dog  Hamlet,  Site 
5MT4614,  dated  to  the  late  Basketmaker  Ill-early 
Pueblo  I  periods.  The  site  had  2  occupations  (A.D. 
600-760).  Casa  Bodega  Hamlet  (Site  fM%2194)  is  a 
Pueblo  I  habitation  site.  Excavations  revealed  a 
single  household  cluster  consisting  of  a  pithouse,  3 
storage  facilities,  a  work  area,  and  a  trash  area. 
The  ceramic  data  places  occupation  between  A.D. 
775  and  850.  Dos  Casas  Hamlet  (Site  5MT2193)  is 
a  Basketmaker  Ill/Pueblo  I  site.  Investigations  re- 
corded 2  pithouses,  surface  rooms,  and  occupation 
areas.  Pithouse  I  was  constructed  around  A.D.  760 
nd  Pithouse  2  was  constructed  approximately  10 
years  later.  Windy  Wheat  Hamlet  (Site  5MT4644) 
is  a  Pueblo  I  site.  Three  elements,  occurring  be- 
tween A.D.  740  and  the  early  800's,  were  recog- 
nized. Cascade  House  (Site  5MT4512)  is  a  Pueblo  I 
field  house.  A  pithouse  and  pitroom  and  2  mason- 
ry/jacal  storage  rooms  were  excavated.  Cascade 
House  appears  to  have  been  occupied  during  the 
ninth  century  A.D.  Casa  Roc,  Site  5MT2203,  is  a 
seasonal,  single-component  site  assigned  to  the 
McPhee  Phase  (A.D.  850-970).  (Author's  abstract) 
W87-09330 


CULTURAL  RESOURCE  INVENTORY  OF 
FRESNO  RESERVOIR,  HDLL  COUNTY,  MON- 
TANA, 

Ethnoscience,  Billings,  MT. 

K.  Deaver. 

January  1987.  109  p,  13  fig,  9  tab,  84  ref,  append. 

Descriptors:  'Fresno  Reservoir,  'Montana,  'Ar- 
chaeology, History,  Prairies,  Environmental  re- 
sources, Cairns,  Water  resources  development. 

A  cultural  resource  survey  was  conducted  of 
20,234  acres  around  Fresno  Reservoir  in  north 
central  Montana.  The  survey  area  is  in  an  open 
prairie  setting  and  sites  reflect  an  intense  specializa- 
tion on  open  prairie  resources.  A  large  number  of 
sites  with  an  enormous  number  of  stone  features 
were  found.  When  data  from  this  survey  are  com- 
bined with  previous  work,  over  400  sites  with 
nearly  10,000  features  have  been  reported  on 
28,681  acres.  This  is  the  highest  feature  density  yet 
reported  and  is  4-10  times  the  normal  feature  densi- 
ties in  northern  Montana.  The  Fresno  area  appears 
to  have  a  preferred  location  during  the  last  3000 
years.  All  sites  in  the  area  point  to  year  round 
occupation,  upland  living  in  tipis,  and  intensive 
utilization  of  upland  resources  particularly  commu- 
nal bison  hunting.  The  Fresno  area  is  a  unique 
concentration  of  sites  and  also  contains  a  number 
of  unusual  feature  types,  particularly  medicine 
wheels,  vision  quest  structures  and  unusual  rings 
and  cairns.  The  area's  sites  have  unique  values  but 
also  contain  substantial  redundancy.  (Author's  ab- 
stract) 
W87-09331 


PREHISTORIC  CULTURAL  RESOURCES 
STUDY  PREDICTIVE  MODEL  AND  FIELD 
SURVEY  WEBER  BASIN  PROJECT, 

American   Archaeological   Consultants,   Inc.   Fair 

Oaks,  CA. 

R.  S.  Levy,  and  C.  A.  Ebright. 


Report  of  Investigations  No.  5,  January  6,  1987.  79 
p,  13  fig,  15  tab,  14  ref.  Bureau  of  Reclamation 
Contract  No.  6-CS-40-03740. 

Descriptors:  'Weber  Basin,  'Model  studies, 
'Provo  River,  'Utah,  'Archaeology,  'Water  re- 
sources development,  Surveys,  Irrigation. 

This  study  assesses  the  impacts  of  the  Weber  Basin 
Project  on  prehistoric  cultural  resources  resulting 
from  the  conversion  of  between  20,000  and  40,000 
acre-feet  of  water  per  year  from  irrigation  to  mu- 
nicipal and  industrial  use.  The  Weber  Basin 
Project  was  constructed  in  the  1950's  and  1960's  to 
supplement  two  earlier  Reclamation  water 
projects,  the  Weber  River  and  Provo  River 
Projects.  It  supplies  water  for  both  irrigation  and 
municipal  and  industrial  use  in  Davis,  Morgan, 
Summit,  and  Weber  counties,  Utah.  A  predictive 
model  was  developed  and  tested  for  prehistoric 
site  locations  in  areas  of  project  impact  in  Davis 
and  Weber  Counties.  Class  III  intensive  survey 
covered  1,500  acres  in  high  sensitivity  areas.  Nine 
new  sites  were  recorded  and  14  previously  record- 
ed sites  were  visited.  Of  the  23  sites  evaluated,  20 
are  considered  significant.  Additional  Class  III  sur- 
veys are  recommended,  following  a  random  sam- 
pling procedure,  or  done  as  developments  occur. 
(Author's  abstract) 
W87-09335 


STATE  OF  THE  ENVIRONMENT,  1985. 

Organization  for  Economic  Co-Operation  and  De- 
velopment, Paris  (France). 

Organization  for  Economic  Cooperation  and  De- 
velopment, Paris,  France.  1985.  271  p. 

Descriptors:  'Environmental  quality,  'Resources 
management,  'Evaluation,  Public  policy,  Future 
planning,  Management  planning,  Aquatic  environ- 
ment, Marine  environment,  Forests,  Land  re- 
sources, Wildlife,  Industry,  Agriculture,  Environ- 
mental effects,  Regulations,  Legislation. 

The  second  Organization  for  Economic  Coopera- 
tion and  Development  (OECD)  report  on  the  state 
of  the  environment  reviews  progress  achieved 
since  the  first  OECD  report  in  1979  and  the 
agenda  of  future  policies,  including  major  remain- 
ing issues  and  new  emerging  issues.  It  places  them 
in  the  context  of  economic  development  in  OECD 
countries,  and  of  world  ecological  and  economic 
interdependence.  Also  examined  is  the  state  of  the 
environment  itself  concerning  air,  inland  waters, 
the  marine  environment,  land,  forest  and  wildlife 
resources  as  well  as  solid  waste  and  noise.  The 
state  of  the  environment  is  shaped  by  the  pressures 
on  the  environment  from  human  activities  such  as 
agriculture,  energy,  industry  and  transport  activi- 
ties, and  the  curative  and  preventive  responses 
from  the  public,  enterprises  and  government  to 
these  pressures.  On  the  strength  of  the  Report, 
assessment  it  is  now  possible  to:  (1)  review  the 
progress  achieved  since  the  first  OECD  report  in 
1979;  (2)  define  the  policy  agenda,  which  includes 
unresolved  past  problems  as  well  as  new  and 
emerging  concerns;  and  (3)  establish  the  economic 
and  international  context  in  which  these  problems 
and  concerns  should  be  considered  and  tackled. 
(Lantz-PTT) 
W87-09336 


EVALUATIONS  OF  THE  RECREATIONAL  PO- 
TENTIAL OF  RESERVOIRS  EN  DESIGN  PRAC- 
TICE, 

For  primary  bibliographic  entry  see  Field  2H. 
W87-09360 


EFFECTS  OF  INTERMITTENT  EXPOSURE  TO 
SUSPENDED  SOLIDS  AND  TURBULENCE  ON 
THREE  SPECIES  OF  FRESHWATER  MUS- 
SELS, 

Dept.  of  Biology,  North  Carolina  Agricultural  and 

Technical    State   Univ.,    Greensboro,    NC   27411, 

USA. 

D.  W.  Aldridge,  B.  S.  Payne,  and  A.  C.  Miller. 

Environmental  Pollution,  Vol.  45,  No.  1,  p  17-28, 

1987.  3  tab,  30  ref. 

Descriptors:  'Water  pollution  effects,  'Suspended 
solids,  'Turbulence,  'Mussels,  Navigation,  Dredg- 
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Field  6— WATER  RESOURCES  PLANNING 

Group  6G— Ecologic  Impact  Of  Water  Development 


ing,     Population     exposure,     Metabolism,     Food 
habits,  Diets. 

A  laboratory  experiment  was  performed  to  evalu- 
ate the  effects  of  intermittent  suspended  solids  ex- 
posure on  the  unionid  clams  Quadrula  pustulosa, 
Fusconaia  cerina  and  Pleurobema  beadleanum. 
Intermittent  impacts  of  this  type  are  important 
effects  of  commercial  navigation  traffic  in  freshwa- 
ter Clams  were  cyclically  exposed  to  turbulence 
alone  or  accompanied  by  600-750  mg/L  of  sus- 
pended inorganic  solids  for  9  days.  Clams  exposed 
to  suspended  solids  every  3  h  reduced  their  meta- 
bolic rate  but  did  not  shift  from  the  mainly  protein 
based  catabolism  of  controls.  Feeding  impairment 
was  apparently  compensated  for  by  a  reduction  in 
metabolic  demand.  Conversely,  clams  exposed 
every  0.5  h  to  suspended  solids  shifted  to  virtually 
complete  reliance  on  non-protein  body  stores  as 
indicated  by  0:N  values  averaging  197.  (Authors 
abstract) 
W87-09381 

ARCHAEOLOGICAL  AND  HISTORICAL  SUR- 
VEYS OF  SELECTED  PORTIONS  OF  THE 
UMATILLA  BASIN  PROJECT,  UMATILLA 
COUNTY,  OREGON, 

Western  Archaeological  Consultants,  Inc.,  Boul- 
der, CO. 

M.  S.  Burney,  S.  F.  Mehls,  and  J.  Grady. 
Volume  1  of  2  volumes.  Final  Report,  August  21, 
1985.  120  p,  5  tab,  157  ref,  2  append. 

Descriptors:  'Surveys,  'Project  planning,  'Pump- 
ing plants,  'Archaeology,  'Water  resources  devel- 
opment, Irrigation  requirements,  Water  require- 
ments, Dams,  Pumped  storage,  Fisheries,  Reser- 
voirs, Future  planning,  Fish  management,  Plan- 
ning. 

This  report  will  provide  the  Bureau  of  Reclama- 
tion with  data  on  the  location,  extent,  and  possible 
significance  of  the  cultural  resources  on  a  portion 
of  lands  to  be  directly  affected  by  construction  of 
the  Columbia  River  Pumping  Plant  as  part  of  the 
Umatilla  Basin  Project.  This  preferred  plan  is  a 
fishery  enhancement  plan  to  restore  salmon  runs 
and  enhance  steelhead  runs  in  the  Umatilla  River 
Basin.  The  plan  will  attempt  to  improve  steam- 
flows   by   importing    water    from   the   Columbia 
River  and  developing  headwater  storage  to  cap- 
ture excess  winter  and  spring  runoff.  The  Colum- 
bia  River   pumping   feature   includes   a   program 
wherein  water  would  be  pumped  from  the  Colum- 
bia into  existing  Cold  Springs  Reservoir  for  distri- 
bution to  irrigators.  The  Umatilla  Basin  Project 
has  been  reformulated  to  group  the  major  geo- 
graphical areas  into  alternative  plans.  The  Mea- 
cham  Reservoir  and  riparian  rehabilitation  of  Mea- 
cham  Creek  is  now  the  alternative  plan  which 
would  be  considered  for  development,  if  after  a 
suitable  evaluation  period  (three  to  four  genera- 
tions of  salmon),   the  Columbia  River  Pumping 
plant  alternative  does  not  meet  the  fisheries  resto- 
ration goals.  Class  II  archaeological  surveys  of  the 
Meacham    Dam    and    Reservoir    area    south    of 
Gibbon  and  the  Cold  Springs  National  Wildlife 
Refuge,  including  portions  of  the  alignment  of  the 
Columbia  River  pumping  plant  discharge  pipeline 
and  canal,  north-northeast  of  Stanfield  recorded 
five  historic  sites.  None  of  these  are  being  recom- 
mended eligible  to  the  National  Register  of  Histor- 
ic Places.  (Geiger-PTT) 
W87-09425 


GUIDELINES  FOR  SAMPLING  AND  ANALYZ- 
ING SOLUTIONS  FROM  AQUIFER  THER- 
MAL-ENERGY-STORAGE SYSTEMS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5A. 

W87-09457 


LIMNOLOGICAL  INVESTIGATIONS:  LAKE 
KOOCANUSA,  MONTANA;  PART  3:  BASIC 
DATA,  POST-IMPOUNDMENT,  1972-1978, 

Corps  of  Engineers,  Seattle,  WA.  Seattle  District. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-09463 


DETAILED  PROJECT  REPORT  AND  ENVI- 
RONMENTAL ASSESSMENT:  SECTION  111, 
SHORES  EAST  OF  DIKED  DISPOSAL  AREA, 
LORAIN  HARBOR,  OHIO. 

Corps  of  Engineers,  Buffalo,  NY.  Buffalo  District. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  ADA- 120366 
A16  in  paper  copy,  A01  in  microfiche.  Final 
Report,  November  1981.  320  p,  5  fig,  7  append  + 
Environmental  Assessment.  Contract  No.  DACW 
49-80-C-0035. 

Descriptors:  'Hydraulic  structures,  'Environmen- 
tal effects,  'Erosion,  'Dikes,  'Breakwaters,  Lorain 
Harbor,  Ohio,  Dredging,  Shore  protection,  Lake 
shores,  Beach  erosion,  Lake  Erie. 

A  study  of  the  shoreline  erosion  at  Lorain  Harbor, 
Ohio,  indicated  that  the  diked  disposal  area,  which 
was  constructed  in  1977  to  contain  dredged  sedi- 
ments, was  responsible  for  some,  but  not  all,  of  the 
erosion  east  of  the  structure.  A  revetment  plan  was 
suggested  to  mitigate  the  erosion  problem.  Howev- 
er, Federal  responsibility  for  costs  was  limited  to 
that  portion  of  the  erosion  attributable  to  the  Fed- 
erally-constructed diked  disposal  area.  Other  struc- 
tures in  the  harbor  included  the  east  and  west 
breakwaters  (1901-1915)  and  a  connection  between 
the  east  breakwater  and  the  shore  in  1963.  (Cassar- 
PTT) 
W87-09491 

EXAMINATION  OF  TIDAL  FLATS,  VOL.  3: 
EVALUATION  METHODOLOGY. 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  4C. 
W87-09493 

MANUAL  OF  STREAM  CHANNELIZATION 
IMPACTS  ON  FISH  AND  WILDLIFE, 

Environmental  Science  and  Engineering,  Inc., 
Gainesville,  FL. 

P.  W.  Simpson,  J.  R.  Newman,  M.  A.  Keirn,  R.  M. 
Matter,  and  P.  A.  Guthrie. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83- 124628, 
A08  in  paper  copy,  A01  in  microfiche.  FWS/OB5- 
82/24,  July  1982.  Fish  and  Wildlife  Service,  Wash- 
ington, DC.  154  p,  27  fig,  16  tab,  234  ref. 

Descriptors:  'Environmental  effects,  'Channeling, 
'Wildlife,  'Aquatic  habitats,  'Stream  improve- 
ment, Channel  improvement,  Fish,  Aesthetics, 
Land  use,  Water  quality,  Stream  erosion,  Channel 
morphology,  Habitats,  Vegetation,  Aquatic  life, 
Aquatic  animals,  Aquatic  plants,  Dissolved 
oxygen,  Oxygen  demand,  Temperature,  Sediments, 
Nutrients,  Fate  of  pollutants,  Legislation,  Legal 
aspects,  Flood  control,  Soil  conservation,  Stream 
classification,  Ecosystems,  Flow  characteristics, 
Benthos,  Invertebrates,  Drainage,  Dredging,  Birds, 
Reptiles,  Stream  banks. 

Literature  on  the  effects  of  stream  channelization 
on  fish  and  wildlife  resources  was  organized  into  a 
manual  including:  (1)  legislation  authorizing  chan- 
nelization and  legislation  for  protecting  fish  and 
wildlife  during  channelization  activities,  (2)  struc- 
tural physical,  and  chemical  impacts  (stream  mor- 
phology, flow,  water  quality),  (3)  biological  im- 
pacts-historical, on  aquatic  systems,  on  terrestrial 
and  riparian  systems,  above  and  below  channelized 
segments,  (4)  recovery  of  channelized  streams,  and 
(5)  impacts  on  human  uses  of  fish  and  wildlife 
resources.  Some  of  the  many  findings  include  the 
following  conclusions.  Physical  changes  in  a 
stream  can  affect  solids  and  sediments,  light,  tem- 
perature, dissolved  oxygen  and  other  gases,  dis- 
solved solids,  oxygen  demand,  nutrients,  and  toxic 
substances.  Direct  biological  effects  include  mor- 
tality, injury,  and  habitat  destruction.  Indirect  bio- 
logical effects  concern  habitat  changes  that  create 
conditions  less  than  ideal  for  the  prechannehzation 
organisms  and  result  in  shifts  in  population  compo- 
sition, dominance,  diversity,  etc.  Vegetation  is  di- 
rectly affected  by  clearing,  dredging  and  spoil 
deposition;  it  is  indirectly  affected  by  drying  and 
dewatering  of  the  land.  Channelization  impacts 
also  occur  upstream  and  downstream  of  the 
changed  segment;  aquatic  life  upstream  is  particu- 
larly  affected.   Recovery  of  channelized   streams 


depends  on  stream  type,  nature  of  cham 
activities,   time,   mitigation   or   maintenance  tech 
niques,  and  surrounding  land  use.  In  most  cases 
esthetic    values    are    reduced    by    channelization 
(Cassar-PTT) 
W87-09497 

HYDROGEOLOGICAL  ASPECTS  OF  COA] 
MINING  UNDER  STORED  WATERS  \EA1 
SYDNEY,  AUSTRALIA, 

Water  Resources  Commission,  Sydney  (Australia 
For  primary  bibliographic  entry  see  Field  2F. 
W87-09587 


7.  RESOURCES  DATA 
7A.  Network  Design 

HARMONIZATION  OF  BIOLOGICAL  TES- 
ING  METHODOLOGY:  A  PERFORMANCE 
BASED  APPROACH, 

Environmental    Monitoring    Systems    Lab.,    L 

Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-08646 

GEOGRAPHIC  INFORMATION  SYSTEM  1 
PREDICT  NON-POINT  SOURCE  POLLUTIC 
POTENTIAL, 

Nebraska  Univ.-Lincoln.  Dept.  of  Civil  Enginei 

ing. 

M  W.  Gilliland,  and  W.  Baxter-Potter. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  > 

2,  p  281-291,  April   1987.   7   fig,   2  tab,  21  r 

Descriptors:  'Geographic  information  syste 
'Data  interpretation,  'Water  pollution  sourc 
Bacteria,  Runoff,  Water  quality,  Sediments,  1 
pography. 

Bacterial  densities  (total  coliform,  fecal  colifoi 
and  fecal  streptococci)  and  suspended  solids 
runoff  from  a  feedlot,  pasture,  and  corn  field  w 
measured.  Densities  of  fecal  coliform  were  high, 
from  the  feedlot  but  were  1000  to  10,000  tir 
greater  than  the  water  quality  standard  for  sw 
mable  waters  from  all  three  land  uses.  Densities 
fecal  streptococci  were  highest  from  the  corn  fu 
which  suggests  that  wildlife  are  the  source 
bacteria.  Fecal  coliform/fecal  streptococci  ra 
distinguished  cattle  from  wildlife  as  the  sourct 
bacterial  pollution  both  among  land  uses 
among  seasons  of  the  year.  Suspended  solids  c 
centrations  in  runoff  ranged  from  423  to  925  it 
and  were  highest  from  the  corn  field.  A  Geogra 
ic  Information  System  (GIS),  which  utilize 
raster  or  grin-cell  format,  was  developed  to 
elude  algorithms  associated  with  non-point  soi 
pollution.  The  system  accepts  digitally  map 
information  on  soil  type,  topography,  and  land 
It  calculates  characteristics  such  as  slope  and  si 
length,  and  relates  these  characteristics  to  soils 
land  use  parameters  in  order  to  produce  tl 
dimensional  maps  of  runoff  potential,  sediment 
lution  potential,  and  bacterial  pollution  potente 
offers  the  advantages  of  retaining  the  geograpl 
character  of  pollution  potential  information  an 
conveying  in  three-dimensional  graphical  terrm 
effects  of  topography,  soil  type,  land  use,  and 
management  practices.  (Author's  abstract) 
W87-08977 


FIELD  VALIDATION, 

Environmental  Research  Lab.,  Athens,  GA. 
W.  M.  Sanders.  .     ,         t| 

IN-  Fundamentals  of  Aquatic  Toxicology:  IV 
ods  and  Applications.  Hemisphere  Publishing 
poration,  Washington  DC.  1985.  p  601-618,  2. 

Descriptors:  'Toxicity,  'Field  tests,  'Water  p 
tion  effects,  'Aquatic  toxicology,  *Evalua 
Data  acquisition,  Sampling,  Cost  analysis,  M 
testing. 

Scientists  and  developers  of  new  chemicals,  I 
rials,  analytical  methods,  toxicity  test  proced 
protocols,  and  exposure  and  risk  assessment  m 
are  anxious  to  evalute  the  performance  of 
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RESOURCES  DATA— Field  7 


ducts  against  a  variety  of  real  world  conditions 
assure  their  scientific  validity  and  acceptability 
environmental  decision  making.  Thus,  demands 
rease  for  a  variety  of  'field  validation'  studies  to 
carried  out  in  conjunction  with  aquatic  toxicol- 
(  programs.  A  distinction  is  made  between  a 
:ntific  evaluation  of  a  method,  test,  or  model 
h  field  data  where  the  objective  is  to  determine 
degree  of  correspondence,  goodness  of  fit,  or 
ifidence  limits,  and  a  field  validation  study 
ere  the  results  of  using  a  method,  test,  or  model 
solve  a  particular  problem  are  compared  to  data 
levied  in  the  field  (representing  perceived  reali- 
and  judged  to  be  balid  or  invalid  on  the  basis  of 
selected  criteria  of  acceptability.  These  criteria 
acceptability  should  be  set  by  decision  officials 
I  the  strength  of  the  criteria  should  correspond 
he  consequences  of  the  decision.  Field  sampling 
I  analysis  programs  are  time  and  resource  inten- 
:.  It  is  recommended  that  a  systems  approach  be 
ilied  to  planning  and  executing  the  entire  field 
gram  and,  if  available,  exposure  or  risk  models 
uld  be  utilized  in  a  screening  or  sensitivity 
lysis  mode  in  developing  cost-effective  sam- 
ig  plans.  Automated  data  analysis  systems 
uld  be  used  in  receiving,  storing,  analyzing,  and 
iparing  the  collected  data.  Becuase  of  the  high 
ts  (manpower,  facilities,  equipment,  and  dollars) 
>ciated  with  field  sampling  programs,  benefit- 
t  analyses  should  be  conducted  as  part  of  the 
ining  exercise  and  only  those  studies  that  show 
efits  in  excess  of  costs  should  be  undertaken.  If 
quate  resources  are  not  available,  the  field  vali- 
on  studies  should  not  be  attempted.  (See  also 
7-09280)  (Lantz-PTT) 
7-09300 


-SITE  OBSERVATIONS  OF  THE  STATE  OF 
lUCTURES  AT  THE  KANEV  LOCK, 

.  Karlin. 

irotechnical  Construction  HYCOAR,  Vol.  20, 

7,  p  436-444,  July  1986.  3  fig,   1  tab,  6  ref. 
nslated  from  Gidrotekhnicheskoe  Stroitel'stvo, 

7,  p  41-47,  July  1986. 

criptors:  *Data  aquisition,  *Monitoring, 
cks,  'Navigation,  "Structures,  'Measuring  in- 
ments,  *USSR. 

!  navigation  structures  of  the  Kanev  hydroelec- 
station  were  equipped  with  monitoring  and 
suring  instruments.  Control  observations  of 
lements  and  misalignments  of  sections  of  the 
Crete  structures,  individual  mutual  deforma- 
s  of  the  sections  along  expansion  and  settle- 
it  joints,  seepage  regime,  and  also  observations 
he  static  work  of  standard  sections  of  the  lock 
mber  and  rectilinear  leading  jetty  of  the  down- 
am  jetty  approach  were  specified  for  monitor- 
About  ninety  percent  of  these  instruments  are 
operating,  enabling  the  lock  operating  service 
ystematically  check  the  state  and  behavior  of 
concrete  and  earth  structures.  This  report  sum- 
izes  the  observations  made  using  these  measur- 
instruments.  (Ram-PTT) 
'-09363 


PPING  THE  DISTRIBUTION  OF  PRO- 
HTD  AND  VALUABLE,  OIL-SENSITIVE 
*STAL  FISH  AND  WILDLIFE, 

th  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 

•  for  Marine  Biology  and  Coastal  Research. 
).  Getter,  L.  C.  Thebeau,  T.  Ballou,  and  D.  J. 
ero. 

Proceedings:  1981  Oil  Spill  Conference  (Pre- 
uon,  Behavior,  Control,  Cleanup),  March  2-5, 
I,  Atlanta,  GA.  p  325-329,  5  fig,  1  tab,  5  ref. 

criptors:  'Mapping,  'Oil  spills,  'Distribution 
ems,  'Environmental  effects,  'Ecological  ef- 
5,  Environmental  control,  Environmental  pro- 
ion,  Ecological  distribution,  Oil  pollution,  Oil 
stal  waters. 

approach  has  been  developed  to  produce  a  map 

*  that  displays  known,  pertinent  information 
=ermng  the  distribution,  seasonality,  and  habi- 

of  protected   and   valuable  coastal   fish   and 
fe  that  are  sensitive  to  oil  spill  impacts.  This 
»ves  a  compilation  of  all  literature  on  the  pro- 
wl  and   oil-sensitive   fish   and    wildlife   for   a 


region.  Distribution  and  abundance  data  are  then 
evaluated  for  each  species,  and  all  point  localities, 
aggregations,  and  home  ranges  are  shown  on  maps. 
These  data  include  marine  mammal  haul-out  and 
pupping  areas,  terrestrial  mammal  feeding  areas, 
marine  bird  rookeries,  salmon  and  herring  streams 
and  intertidal  spawning  sites,  marine  turtle  nesting 
beaches,  and  intertidal  shellfish  beds.  Aerial  sur- 
veys are  then  made  of  the  sites  located  during  the 
literature  search  to  verify  the  mapped  literature 
data,  as  well  as  to  add  new  wildlife  localities. 
Information  on  the  species,  their  distribution  and 
ecological  type,  their  habits,  and  seasonality  is 
color  coded  on  the  maps.  This  approach  has  been 
applied  to  coastal  areas  in  Shelikof  Strait  (Alaska), 
Puget  Sound  (Washington),  southeastern  Florida, 
and  Massachusetts,  and  is  underway  for  South 
Carolina  and  Norton  Sound  (Alaska).  (See  also 
W87-09507)  (Author's  abstract) 
W87-09540 

7B.  Data  Acquisition 


APPLICATION        OF        METEOROLOGICAL 

RADAR      DATA      FOR      SIMULATION      OF 

STREAMFLOW    WITH    A    HYDROLOGICAL 

MATRIX  MODEL  (UTILISATION  DES  DON- 

NEES     D'UN     RADAR     METEOROLOGIQUE 

POUR  LA  SIMULATION  DES  ECOULEMENTS 

EN  RIVIERE  A  L'AIDE  D'UN  MODELE  HY- 

DROLOGIQUE  MATRICIEL), 

Institut    National    de   la   Recherche    Scientifique, 

Sainte-Foy  (Quebec). 

J.  P.  Fortin,  H.  Proulx,  and  A.  Bellon. 

Journal  of  Hydrology  JHYDA7,  Vol.  90,  No.  3/4, 

p  327-350,  April  1987.  11  fig,  2  tab,  17  ref. 

Descriptors:  'Streamflow  forecasting,  'Remote 
sensing,  'Radar,  'Model  studies,  'Rainfall,  Algo- 
rithms, Estimating,  Calibrations,  Comparison  stud- 
ies, Convection,  Weather  data  collections. 

A  good  knowledge  of  the  spatial  and  temporal 
distribution  of  precipitation  is  required  for  stream- 
flow  forecasting  with  a  mathematical  model.  Thus, 
an  operational  method  for  correcting  and  integrat- 
ing radar  and  station  data  with  a  minimum  of 
operator  intervention  is  under  development.  A 
total  of  297  CAPPI  maps  at  a  height  of  2  km  have 
been  used,  each  map  representing  a  2h  accumula- 
tion for  43  rainy  days  in  the  summer  of  1978. 
Preliminary  results  have  shown  that  it  is  necessary 
to  detect  and  correct  ground  clutter  as  well  as 
echoes  coming  from  anomalous  propagation.  Thus, 
an  algorithm  has  been  developed  to  do  so.  In  order 
to  obtain  a  better  idea  on  the  necessity  of  correct- 
ing those  echoes  and  on  the  efficiency  of  the 
algorithm,  estimations  of  the  mean  areal  daily  rain- 
falls on  the  basin  calculated  from  station  data,  are 
compared  to  estimations  computed  from  (a)  raw 
radar  data,  (b)  radar  data  corrected  with  a  ground 
clutter  mask,  and  (c)  radar  data  corrected  with  the 
developed  algorithm,  before  and  after  calibration 
with  station  data.  Similar  comparisons  between 
measured  streamflows  and  streamflows  computed 
by  the  CEQUEAU  model,  are  presented,  except 
for  raw  radar  data.  Actual  results  show  that  the 
identification  and  correction  algorithm  behaves 
very  satisfactorily  and  could  permit  the  operational 
use  of  radar  data  with  hydrological  models.  More- 
over, the  sensitivity  of  the  calibration  factor  on  the 
number  of  meteorological  stations  is  studied.  It  is 
shown  that  a  relatively  small  number  of  stations 
may  be  used  to  calibrate  the  radar  data.  However, 
this  number  should  be  greater  for  convective  than 
for  continuous  rain.  (Author's  abstract) 
W87-08623 


MEASURING  FISH  LENGTHS  FROM  IN- 
STANT PHOTOGRAPHS  USING  A  DIGITIZ- 
ING TABLET  AND  MINICOMPUTER, 

Lilly  Research  Labs.,  Greenfield,  IN. 
S.  Sauter,  and  J.  L.  Harrison. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth    Symposium,    Fort    Mitchell,    Kentucky, 
April  15-17,  1984.  ASTM  Special  Technical  Publi- 
cation 891,   1985.  p  321-327,   1  fig,  1  tab,   19  ref. 

Descriptors:  'Fish,  'Growth,  'Photography, 
•Data  acquisition,  'Water  pollution  effects,  Com- 
puters, Toxicity,  Statistical  methods. 


Data  Acquisition — Group  7B 

Partial  and  full  life-cycle  toxicity  studies  with  fish 
include  an  assessment  of  growth  at  prescribed  in- 
tervals based  on  measurements  of  length  or  weight 
or  both.  The  importance  of  proper  equipment  and 
techniques  on  making  such  determinations  was  rec- 
ognized early  in  the  development  of  these  studies. 
Early  techniques  involved  anesthetization  and  con- 
finement of  fish  for  direct  measurement,  and  fish 
measurements  were  sometimes  avoided  to  elimi- 
nate handling  stress  to  the  animals.  A  modification 
of  photographic  techniques  for  measurement  of 
fish  lengths  has  been  developed,  which  uses  instant 
photography  and  a  digitizing  tablet  with  a  mini- 
computer. Instant  photography  allows  print  in- 
spection while  live  fish  are  retained  and  'retakes'  of 
poor  quality  photographs  can  be  made.  A  photo- 
graphic record  of  test  animals  is  obtained,  and  fish 
may  then  be  measured  from  the  photographs  at 
any  convenient  time.  The  digitizing  tablet  de- 
creases time  for  fish  measurement  from  photo- 
graphs and  maintains  or  improves  accuracy  over 
manual  techniques.  Raw  data  are  entered  directly 
into  the  minicomputer,  which  is  programmed  to 
perform  summary  statistics  after  all  groups  are 
measured.  Summary  statistics  and  raw  data  are 
printed  to  a  prescribed  format  by  the  computer. 
The  elimination  of  manual  data  entry  and  subse- 
quent data  validation  will  result  in  a  substantial 
savings  in  time.  (See  also  W87-08624)  (Author's 
abstract) 
W87-08649 


RELATIVE  ACCURACY  OF  SATELLITE  AND 
RAINGAGE  RAINFALL  MEASUREMENTS 
OVER  MIDDLE  LATITUDES  DURING  DAY- 
LIGHT HOURS, 

McGill  Radar  Weather  Observatory,  Ste.  Ann  de 

Bellevue  (Quebec). 

For  primary  bibliographic  entry  see  Field  2B. 

W87-08700 


BARE   SOIL   EVAPORATION   NEAR  A   SUR- 
FACE POINT-SOURCE  EMITTER, 

Arizona  Univ.,  Tucson.  Dept.  of  Soil  and  Water 

Science. 

For   primary   bibliographic   entry   see   Field   2D. 

W87-08743 


MONITORING  WELL  INSTALLATION,  PURG- 
ING, AND  SAMPLING  TECHNIQUES  -  PART 
1:  CONCEPTUALIZATIONS, 

Oregon  Graduate  Center,  Beaverton.  Dept.  of  En- 
vironmental Science  and  Engineering. 
J.  F.  Keely,  and  K.  Boateng. 

Ground  Water  GRWAAP,  Vol.  25,  No.  3,  p  300- 
313,  May-June  1987.  8  fig,  3  tab,  19  ref. 

Descriptors:  'Sampling,  'Test  holes,  'Test  wells, 
'Monitoring,  'Groundwater  pollution,  'Monitor- 
ing wells,  'Well  drilling,  'Purging,  Wells,  Bore- 
holes, Casings,  Field  tests. 

Commonly  employed  techniques  for  the  installa- 
tion, purging,  and  sampling  of  monitoring  wells  are 
examined.  The  degree  to  which  hollow-stem  au- 
gering  disturbs  the  near-borehole  environment,  and 
how  this  may  result  in  the  movement  of  contami- 
nated solids  or  fluids  from  one  stratum  to  another 
is  discussed.  The  desirability  of  driving  temporary 
casing  to  shield  one  stratum  from  another,  and  to 
improve  the  general  quality  of  the  monitoring  well 
installation  (especially  the  effectiveness  of  the  filter 
pack  emplaced),  is  argued.  A  call  for  further  test- 
ing of  sampling  devices,  based  on  limited  field 
comparisons  and  a  lack  of  reports  of  conclusive 
tests  elsewhere,  is  given.  (Author's  abstract) 
W87-08755 


METHOD  FOR  MEASURING  SELECTIVE 
LIGHT  ATTENUATION  WITHIN  A  PERIPHY- 
TIC  COMMUNITY, 

Amsterdam  Univ.  (Netherlands).  Vakgroep  Aqua- 

tische  Oecologie. 

J.  T.  Meulemans. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   109, 

No.  1,  p  139-145,  March  1987.  5  fig,  11  ref. 

Descriptors:  'Analytical  methods,  'Light  penetra- 
tion, 'Periphyton,  Field  tests,  Limnology,  Light 
quality,  Shade. 
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Field  7— RESOURCES  DATA 


Group  7B — Data  Acquisition 

A  method  of  measuring  light  within  a  periphytic 
layer  is  presented.  Light  profiles  were  made  in 
periphyton  of  different  developmental  stages. 
Light  was  strongly  and  selectively  reduced  in  the 
uppermost  few  millimeters  of  the  periphyton.  It 
was  demonstrated  in  the  field  that  water  move- 
ments can  enhance  the  irradiance  inside  periphy- 
ton. When  periphyton  reached  its  maximal  devel- 
opment, self-shading  was  responsible  for  more  than 
90  percent  of  the  light  attenuation  in  its  underlayer. 
(Author's  abstract) 
W87-08769 


TEMPORAL  OBSERVATIONS  OF  SURFACE 
SOIL  MOISTURE  USING  A  PASSIVE  MICRO- 
WAVE SENSOR, 

Agricultural    Research    Service,    Beltsville,    MD. 

Hydrology  Lab. 

For   primary   bibliographic   entry   see   Field   2(j. 
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MEASUREMENT  OF  SOIL  WATER  CONTENT 
USING  THE  COMBINED  TIME-DOMAIN  RE- 
FLECTOMETRY  -  THERMAL  CONDUCTIVI- 
TY PROBE, 

National   Research   Council   of  Canada,   Ottawa 
(Ontario).  Inst,  for  Research  in  Construction. 
For   primary   bibliographic   entry   see   Field   2G. 
W87-08796 


DETERMINATION  OF  TRACE  METALS  IN  A 
RIVER  WATER  REFERENCE  MATERIAL  BY 
INDUCTIVELY  COUPLED  PLASMA  MASS 
SPECTROMETRY, 

National    Research    Council   of  Canada,   Ottawa 

(Ontario).  Div.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 
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LEAF  THICKNESS  AND  WATER  DEFICIT  IN 
PLANTS:  A  TOOL  FOR  FIELD  STUDIES, 

Dept.  of  Applied  Biology,  Cambridge  (England). 
For  primary  bibliographic  entry  see  Field  2D. 
W87-08847 


DYNAMICS  OF  BOTTOM  CURRENTS  IN  A 
SMALL  LAKE, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Lab.  d'hydraulique. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-08865 


'SPRAY-COLUMN'  LABORATORY  APPARA- 
TUS FOR  ORGANIC  MATTER  EXTRACTION 
FROM  SLUDGES, 

Stazione  Sperimentale  per  l'lndustria  delle  Pelli  e 

delle  Materie  Concianti,  Naples  (Italy). 

For  primary  bibliographic  entry  see  Field  5A. 

W87-08913 

PHOTOSYNTHESIS  AND  LIGHT  ADAPTA- 
TION IN  EPIPHYTE-MACROPHYTE  ASSO- 
CIATIONS MEASURED  BY  OXYGEN  MI- 
CROELECTRODES, 

Copenhagen  Univ.  (Denmark).  Freshwater  Biolog- 
ical Lab. 

K.  Sand-Jensen,  and  N.  P.  Revsbech. 
Limnology  and  Oceanography  LIOCAH,  Vol.  32, 
No.  2,  p  452-457,  March  1987.  4  fig,  14  ref.  Carls- 
berg  Foundation  Grant  1983/84  124/IV. 

Descriptors:  *Measuring  instruments,  *Analytical 
methods,  'Microelectrodes,  'Limnology, 

•Oxygen,  'Photosynthesis,  'Epiphytes,  'Macro- 
phytes,  Lakes,  Leaves,  Light  intensity,  Attenu- 
ation. 

Profiles  of  oxygen  and  photosynthesis  were  meas- 
ured by  a  microelectrode  within  1-2-mm-thick  epi- 
phyte layers  on  leaves  of  Potamogeton  crispus. 
Photosynthetic  rates  showed  one  maximum  near 
the  surface  of  the  epiphytic  community  and  a 
second  maximum  at  the  leaf  surface.  Oxygen  re- 
lease from  the  association  to  the  overlying  water 
was  positive  down  to  low  irradiances  (22-37  mi- 
eroHinst/sq  m/s),  and  despite  extensive  self-shad- 


ing, maximum  oxygen  release  occurred  at  only  300 
microEinst/sq  m/s.  Light  attenuation  by  the  epi- 
phytes reduced  leaf  photosynthesis  at  low  light, 
but  neither  light  attenuation  nor  impedance  of  gas 
exchange  altered  photosynthetic  rate  at  the  high 
intensities  characteristic  of  midday.  (Author's  ab- 
stract) 
W87-08935 

TROPICAL  SQUALL  LINE  OBSERVED 
DURING  THE  COPT  81  EXPERIMENT  IN 
WEST  AFRICA.  PART  I:  KINEMATIC  STRUC- 
TURE INFERRED  FROM  DUAL-DOPPLER 
RADAR  DATA, 

Centre  de  Recherche  en  Physique  de  l'Environne- 
ment  Terrestre  et  Planetaire,  Issy-les-Moulineaux 
(France). 

For  primary  bibliographic  entry  see  Field  2B. 
W87-08939 

TWO  NEW  GROUND-LEVEL  CLOUD  WATER 
SAMPLER  DESIGNS  WHICH  REDUCE  RAIN 
CONTAMINATION, 

Appalachian  Mountain  Club,  Gorham,  NH.  Re- 
search Dept. 

B.  Daube,  K.  D.  Kimball,  P.  A.  Lamar,  and  K.  C. 
Weathers. 

Atmospheric  Environment  ATENBP,  Vol.  21,  No. 
4,   p   893-900,   April    1987.    5   fig,   3   tab,   24   ref. 

Descriptors:  *Acid  rain,  'Monitoring,  'Cloud 
water  collectors,  'Sampling  devices,  'Rainfall 
analysis,  'Cloud  water,  Rainfall,  Precipitation, 
Design,  Winds,  Performance  evaluation. 

The  ability  to  obtain  discrete  samples  of  cloud 
water  for  chemical  analysis  during  periods  when 
precipitation  is  occurring  is  important  for  studies 
of  potential  ecological  effects  of  cloud  and  rain 
deposition.  The  advantage  of  the  two  cloud  water 
collector  designs  presented,  over  others  reported 
in  the  literature,  is  their  ability  to  greatly  reduce 
the  entry  of  horizontally  blown  drizzle  and  rain 
droplets  (  >  200  micron)  into  the  collector.  The 
CWP  Active  Cloud  Water  Collector  can  be  used 
in  either  stagnant  or  windy  environments  and  re- 
quires 12  V  battery  power.  The  AMC/WPI  Pas- 
sive Cloud  Water  Collector  is  designed  for  windy 
environs  and  requires  no  power.  Both  collectors 
use  removable  cartridges  with  Teflon  strands  as  a 
collection  surface,  and  collect  cloud  droplets  by 
inertial  impaction.  On  Mount  Washington,  NH,  the 
Active  and  Passive  Cloud  Water  Collectors  had  an 
average  cloud  water  collection  rate  of  1.8  and  1.5 
ml/min,  respectively.  (Author's  abstract) 
W87-08948 


electrode  and  meter  performance.   (Authi 

stract) 

W87-08949 


CHROMATOGRAPHIC  STUDIES  OF  DIS- 
SOLVED ORGANIC  MATTER  AND  COPPER- 
ORGANIC  COMPLEXES  ISOLATED  FROM 
ESTUARINE  WATERS, 

Rhode     Island     Univ.,     Narragansett.     Graduate 

School  of  Oceanography. 

G.  L.  Mills,  E.  McFadden,  and  J.  G.  Quinn. 

Marine  Chemistry  MRCHBD,  Vol.  20,  No.  4,  p 

313-325,  March   1987.  3  fig,  2  tab,  33  ref.  NSF 

Grant  OCE-8200150;   DOE  Contract  DE-AC09- 

76SR00-819. 

Descriptors:  'Analytical  methods,  'Measuring  in- 
struments, 'Dissolved  organic  matter,  'Copper- 
organic  complexes,  'Estuaries,  'Reversed  phase 
chromatography,  Extraction,  Columns,  Elution, 
Copper. 

Dissolved  organic  matter  (DOM)  and  dissolved 
copper-organic  complexes  were  isolated  from  the 
estuarine  waters  of  Narragansett  Bay,  Rl,  using 
reverse-phase  liquid  chromatography  (RPLC). 
Different  types  of  reverse-phase  BOND  ELUT 
columns  (Analytichem  International),  including 
C2,  CI 8  and  phenyl-bonded  phases,  were  studied 
to  determine  their  adsorption  efficiency  for  ex- 
tracting DOM.  Extraction  efficiencies  followed  the 
order  phenyl  >  C18  >  C2,  and  phenyl  =  C18  > 
C2  for  DOM  and  organic  copper,  respectively 
However,  comparisons  of  BOND  ELUT  and  CIS 
SEP-PAK  (Waters  Associates)  columns  indicated 
that  SEP-PAK  columns  were  the  most  efficiem 
when  both  DOM  and  organic  copper  were  consid 
ered.  Chromatographic  profiles  of  the  isolate* 
DOM  obtained  using  high-performance  liquic 
chromatography  were  similar  in  elution  character 
istics  and  resembled  chromatograms  typical  o 
fulvic  acid.  The  UV-absorption  characteristics  o 
the  DOM  showed  small  differences  and  suggests 
that  the  different  reverse-phase  columns  isolate* 
material  that  was  qualitatively  similar.  Copper 
organic  complexes  isolated  using  C18RPLC  wen 
studied  to  examine  the  dissociation  of  organicall; 
bound  copper  in  seawater  as  the  pH  is  lowered 
Only  a  small  amount  of  the  complexed  copper  wa 
displaced  by  the  H(  +  )  with  about  40%  of  th 
copper  remaining  bound  at  pH  3.  However,  th 
chromatographic  elution  behavior  of  the  DON 
and  organic  copper  was  significantly  altered  unde 
acidic  conditions  as  a  result  of  protonation  c 
acidic  functional  sites  on  the  organic  matter.  (An 
thor's  abstract) 
W87-08960 


THEORY  AND  PRACTICE  IN  THE  ELECTRO- 
METRIC  DETERMINATION  OF  PH  IN  PRE- 
CIPITATION, 

Illinois  State  Water  Survey  Div.,  Champaign.  Ana- 
lytical Chemistry  Lab  Unit. 
C.  J.  Brennan,  and  M.  E.  Peden. 
Atmospheric  Environment  ATENBP,  Vol.  21,  No. 
4,  p  901-907,  April  1987.  5  fig,  7  ref.  EPA  Contract 
EPACR8 10780-01. 

Descriptors:  'Acid  rain,  'Electrometric  determina- 
tion, 'Hydrogen  ion  concentration,  'Rainfall  anal- 
ysis, 'Measuring  instruments,  Precipitation,  Rain- 
fall, Ions,  Electrodes,  Design  criteria,  Performance 
evaluation. 

Basic  theory  and  laboratory  investigations  have 
been  applied  to  the  electrometric  determination  of 
pH  in  precipitation  samples  in  an  effort  to  improve 
the  reliability  of  the  results  obtained  from  these 
low  ionic  strength  samples.  The  theoretical  prob- 
lems inherent  in  the  measurement  of  pH  in  rain 
have  been  examined  using  natural  precipitation 
samples  with  varying  ionic  strengths  and  pH 
values.  The  importance  of  electrode  design  and 
construction  has  been  stressed.  The  proper  choice 
of  electrode  can  minimize  or  eliminate  problems 
arising  from  residual  liquid  junction  potentials, 
streaming  potentials  and  temperature  differences. 
Reliable  pH  measurements  can  be  made  in  precipi- 
tation samples  using  commercially  available  cali- 
bration buffers  providing  low  ionic  strength  qual- 
ity control  solutions  are  routinely  used  to  verify 


LOW  DISCHARGE  PERIODS  OF  RIVERS  E 
THE  UPPER  VISTULA  RIVER  BAStt 
POLAND, 

A.  Tlalka,  and  J.  Tlalka. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  N< 

2,  p  227-232,  April  1987.  6  fig,  1  tab,  8  ref. 

Descriptors:  'Streamflow,  'Low  flow,  'Data  co 
lections,  'Discharge  measurement,  'Vistula  Riv< 
basin,  'Flow  discharge,  Groundwater,  Polani 
Seasonal  variation,  Rivers,  Flow. 

A  method  is  presented  for  determining  low  di 
charge  periods  of  rivers  based  on  threshold  valui 
defined  in  terms  of  mean  of  minimum  summi 
(winter)  discharges.  The  method  is  used  to  dete 
mine  summer  low  flow  periods  in  the  Vistu 
River  basin  in  Poland.  Analysis  is  based  on  dai 
discharge  data  for  84  basins  of  the  Upper  Vistu 
River  which  was  collected  by  the  Polish  institu 
of  Meteorology  and  Water  Economy.  (Authoi 
abstract) 
W87-08970 


DIGITAL  CONTROLLER  FOR  DISCRE1 
STAGE  ACTIVATION  OF  AUTOMATIC  PUM 
ING  SAMPLERS, 

Oklahoma    Dept.    of   Agriculture.    Broken   Bo' 

Forestry  Div. 

J.  L.  Vowell,  and  C.  G  Hutchens. 

Water  Resources  Bulletin  WARBAQ,  Vol.  23,  r> 

2,  p  337-339,  April  1987.  2  fig,  4  ref. 
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pCfiptors:  'Automation,  'Measuring  instru- 
cts, 'Sampling  devices,  'Samplers,  'Electrode 
itroller,  'Streams,  Oklahoma,  Field  tests,  Water 
ility,  Performance  evaluation. 

i  electrode  controller  was  developed  to  facilitate 
ter  sampling  at  discrete  stage  heights  in  perenni- 
mountain  streams  of  southeast  Oklahoma.  The 
itroller  operates  in  conjunction  with  an  auto- 
tic  pumping  sampler  and  a  magnetic,  relay 
nsducer.  In  response  to  changes  in  stage,  the 
nsducer  generates  an  electrical  pulse  when 
»ys  are  closed  by  a  magnetic  float.  The  control- 
monitors  these  relay  closures  and  signals  the 
apler  to  pump  a  single  sample  at  each  desired 
ter  level  during  both  rising  and  falling  stages. 
ler  a  sample  is  taken,  additional  switch  closures 
that  stage  are  ignored  until  the  relay  immediate- 
above  or  below  is  closed.  Inadvertent  switch 
sures  caused  by  turbulent  stage  fluctuations  are 
:  translated  to  the  sampler  thus  eliminating  du- 
:ate  or  multiple  samples  at  a  given  stage.  Field 
ting  has  proven  this  device  to  be  a  reliable 
nponent  with  a  range  of  applications  for  im- 
>ving  water  quality  sampling  systems.  The  con- 
ller  features  battery  operation,  low  power  con- 
nption.  circuit  simplicity  and  can  be  easily  con- 
iicted  for  less  than  $100,  including  parts  and 
or.  (Author's  abstract) 
17-08983 


CUUM  TROUGH  EXTRACTORS  FOR 
JjVSURING  DRAINAGE  AND  NITRATE 
UI  THROUGH  SANDY  SOILS, 

rth   Dakota   Agricultural   Experiment   Station, 

rgo. 

R.  Montgomery,  L.  Prunty,  and  J.  W.  Bauder. 

J  Science  Society  of  America  Journal  SSSJD4, 

1.  51,  No.  2,  p  271-276,  March-April  1987.  2  fig, 

lb,  32  ref. 

scriptors:  'Vacuum  trough  collectors,  'Measur- 
instruments,   'Leaching,   'Path  of  pollutants, 
urates,  'Drainage,  'Sand,  Lysimeters,  Perform- 
*  evaluation,  Extractors,  Irrigation,  Corn. 

cuum  trough  extractors  have  been  used  in  a 
nber  of  studies  for  quantifying  N03(-)  leaching, 
pite  limited  data  verifying  their  performance.  In 
d  studies,  extractors  were  evaluated  for  measur- 

drainage.  N03(-)N  concentrations,  and  N03(-)- 
flux  under  irrigated  corn  (Zea  mays  L.).  In  the 
t,  extractors  were  placed  within  four  large  (2.4 
2.4  by  2.3  m  deep)  drainage  lysimeters.  Extrac- 
s  were  placed  at  either  1.4  or  1.8  m  below  the 
face  of  a  reconstructed  Hecia  loamy  fine  sand, 
ality  and  quantity  of  monthly  outflow  from 
ractors  and  lysimeter  tile  drains  were  directly 
npared  over  a  5-yr  period.  Drainage  and  N03(- 
I  flux  from  the  extractors  were  significantly 
•related  to  tile  drain  measurements  during  the 
ire  study  (r  =  0.09"*  and  0.69*",  respective- 
Overall,  extractors  underestimated  drainage 
I  N03(-)-N  flux  (6  and  13%,  respectively).  Ex- 
ding  the  first  year's  data,  extractors  underesti- 
ted  tile  drainage  by  3%  and  N03(-)-N  flux  by 

.  Nitrate  concentrations  from  tile  drains  ap- 
ired  to  lag  2  and  10  months  behind  the  1.8  and 

m  deep  extractors,  respectively.  Nitrate-N  con- 
izations (flow-weighted  for  duration  of  study) 
re  27  mg/L  from  tile  drains  and  25  mg/L  from 
ractors.  Vacuum  levels  at  which  the  extractors 
re  operated  had  very  minor  effects  on  quality 
i  quantity  of  effluent  collected.  Extractors 
ied  in  narrow  trenches  1.5  m  below  field  plots 
re  evaluated  over  a  5-yr  period  in  the  second 
dy.  These  extractors  were  placed  under  a  Mad- 
:k  sandy  loam  receiving  annual  N  rates  of  0, 
!.  224.  and  224-split  (3-way)  kg/ha.  Drainage 
asured  by  these  extractors  was  70%  less  than 
dieted  by  a  water  balance,  which  used  the 
isen-Haise  equation  to  calculate  evapotranspira- 
n.  Although  the  extractors  were  found  incapable 
supplying  drainage  flux,  N03(-)-N  concentra- 
te were  statistically  the  same  as  determined  by 
irby  suction  cups  at  the  same  depth.  (Author's 
itract) 
S7-08989 


ILSED  NUCLEAR  MAGNETIC  RESONANCE 
STRUMFNT  FOR  SOIL-WATER  CONTENT 


MEASUREMENT:       SENSOR       CONFIGURA-       W87-09007 
TIONS, 

Agricultural    Research    Service,    Beltsville,    MD 

Hydrology  Lab. 

R.  F.  Paetzold,  A.  De  Los  Santos,  and  G.  A. 

Matzkanin. 

Soil  Science  Society  of  America  Journal  SSSJD4 

Vol.  51,  No.  2,  p  287-290,  March-April  1987.  1  fig 

1  tab,  8  ref. 


Descriptors:  'Soil  moisture  meters,  'Measuring  in- 
struments, 'Pulsed  nuclear  magnetic  resonance, 
'Soil  water,  'Sensors,  *Design  standards,  Magnets, 
Spectral  analysis,  Sensitivity,  Performance  evalua- 
tion. 

Two  sensor  configurations  of  a  prototype  soil- 
water  content  measuring  instrument  were  exam- 
ined. The  prototype  instrument,  based  on  pulsed 
nuclear  magnetic  resonance  technology,  is  de- 
signed for  field  use  and  is  capable  of  determining 
volumetric  soil-water  content  at  depths  of  38,  51, 
and  63  mm.  The  magnet  component  of  the  sensor 
is  modified  by  the  use  of  pole  pieces  so  that  the 
sensor  is  capable  of  operating  in  two  configura- 
tions, flat  and  extended.  In  the  flat  configuration, 
the  sensor  rides  or  floats  directly  on  the  soil  sur- 
face, whereas  in  the  extended  configuration,  two 
furrows  about  10-cm  deep  are  created  in  the  soil  to 
accommodate  the  extended  configuration  as  op- 
posed to  the  flat  configuration.  Furthermore,  sensi- 
tivity decreases  with  increasing  measurement 
depth.  Sensitivity  differences  are  explained  in 
terms  of  magnetic  field  and  radio-frequency  signal 
characteristics.  (Author's  abstract) 
W87-08991 


FIELD  METHOD  FOR  ESTIMATING  HY- 
DRAULIC CONDUCTIVITY  AND  MATRIC  PO- 
TENTIAL-WATER CONTENT  RELATIONS, 

Utah  Agricultural  Experiment  Station,  Logan. 
For   primary   bibliographic   entry   see   Field   2G. 
W87-08993 


METHOD  TO  ESTIMATE  SOIL  LOSS  FROM 
EROSION, 

Illinois  Univ.  at  Urbana-Champaign.  Agricultural 

Experiment  Station. 

K.  R.  Olson,  and  A.  H.  Beavers. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  51,  No.  2,  p  441-445,  March-April  1987.  3  fig, 

5  tab,  7  ref. 

Descriptors:  'Measuring  instruments,  *Soil  ero- 
sion, *X-ray  spectrographs,  Weathering,  Soil  hori- 
zons, Clay,  Soil  properties,  Spectral  analysis,  Esti- 
mating. 

A  new  x-ray  spectrograph  procedure  was  devel- 
oped for  quantifying  the  extent  of  soil  loss  from 
erosion.  Methods  which  rely  on  topsoil  thickness 
or  depth  to  the  top  of  either  the  clay  maximum  or 
argillic  horizon  underestimate  soil  loss  from  accel- 
erated erosion.  Each  soil  examined  has  a  character- 
istic mass  absorption  coefficient  (mu  sub  M)  line 
when  plotted  as  a  function  of  soil  depth.  As  a  soil 
erodes,  the  mass  absorption  coefficient  line  is  al- 
tered. The  maximum  value  of  mu  sub  M  reflects 
the  accumulation  of  elements  high  in  atomic  mass 
including  weathering  products  such  as  Fe  and 
bases.  The  lower  boundary  of  the  subhorizon  of 
maximum  mu  sub  M  coincides  with  the  lower 
boundary  of  the  argillic  horizon  for  all  pedons 
examined.  The  maximum  value  of  mu  sub  M  is  one 
or  two  subhorizons  below  the  zones  of  maximum 
clay  and  cation  exchange  capacity  (CEC).  The 
depth  to  maximum  clay  underestimates  the  amount 
of  erosion  when  part  of  the  clay  maximum  has 
been  mixed  into  the  topsoil  by  tillage.  The  change 
in  depth  to  the  lower  boundary  of  the  argillic 
horizon  and/or  subhorizon  of  maximum  mu  sub  M 
are  the  best  indicators  of  the  amount  of  soil  re- 
moved from  an  eroded  pedon  when  compared 
with  a  slightly  eroded  (reference)  pedon.  These 
parameters  are  less  likely  than  the  clay  maximum 
to  be  removed  by  accelerated  erosion  because  of 
their  greater  depth  in  the  profile.  This  procedure 
was  tested  using  soils  with  argillic  horizons  and 
should  be  useful  for  soil  erosion  studies  in  areas 
having  Alfisols,  Ultisols,  and  Mollisols  with  argillic 
horizons.  (Author's  abstract) 


SEMIPORTABLE  MULTISLOT  DIVISOR  FOR 
EROSION  AND  RUNOFF  MEASUREMENTS, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Soil  Science. 

G.  R.  Bathke. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  51,  No.  2,  p  485-487,  March-April  1987.  3  fig, 

1  tab,  15  ref. 


Descriptors:  'Measuring  instruments,  'Multislot 
divisors,  'Soil  erosion,  *Runoff,  Sediments,  Field 
tests,  Performance  evaluation,  Rainfall,  Flow  rates. 

When  comparing  the  effects  of  cropping  systems 
on  runoff  and  erosion  characteristics,  it  is  impor- 
tant to  collect  samples  representative  of  the  treat- 
ment area  while  minimizing  variance  due  to  other 
factors.  To  meet  these  requirements  a  multislot 
divisor  for  runoff  and  sediment  collection  from 
small  plots  was  constructed  and  its  feasibility  for 
use  in  field  experiments  assessed.  The  collection 
system  was  designed  to  handle  a  20.3-cm,  24-h 
rainfall  event  resulting  in  a  soil  loss  of  33.5  Mg/ha. 
The  divisor  ratio  was  found  to  be  0.1111  +  or  - 
.0003  for  flow  rates  ranging  from  0.2  to  4.9  L/s. 
The  sediment  concentration  ratio  for  nonsampled 
to  sampled  runoff  was  0.9969  +  or  -  .05,  and  was 
close  to  unity  for  each  particle  size  separate.  The 
compact  size  of  this  equipment  facilitates  easy  in- 
stallation and  removal  of  the  device  with  minimum 
disturbance  to  the  site.  (Author's  abstract) 
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Methods  for  the  isolation  of  volatile  compounds 
from  water  and  biological  fluids,  reviewed  in  many 
recent  papers,  can  be  divided  into  two  categories: 
those  utilizing  headspace  analysis  and  those  utiliz- 
ing extraction.  The  headspace  methods  involve 
sampling  three  gas  phase  in  equilibrium  with  the 
liquid  matrix  in  a  sealed  vessel.  Extraction  methods 
include  solvent  extraction,  which  is  generally  tedi- 
ous and  introduces  problems  due  to  impurities,  and 
purge  and  trap  techniques  followed  by  adsorption 
and  thermal  desorption  of  volatile  compounds 
before  gas  chromatographic  (GC)  analysis.  In  this 
paper,  we  describe  a  system  which  operates  auto- 
matically on  a  series  of  twelve  samples  using  either 
headspace  or  purge  and  trap  methods  with  a  cryo- 
genic trap  and  a  multidetector  GC  system.  Traces 
of  organic  volatile  compounds  in  liquids  are  ex- 
tracted by  an  inert  gas  either  by  bubbling  it 
through  the  liquid  (purge  and  trap)  or  by  passing  a 
stream  of  it  above  the  sample  (dynamic  headspace) 
and  are  swept  from  the  gas  phase  of  the  purging 
vessel  to  a  small  trap  containing  an  adsorbent.  The 
trap  is  cooled  with  liquid  nitrogen  during  the  ex- 
traction step.  For  injection,  the  trap  is  rapidly 
heated  and  simultaneously  purged  with  the  carrier 
gas.  (Alexander-PTT) 
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In  natural  waters,  a  variety  of  solutes  would  be 
appropriate  for  use  as  tracers  in  different  situations. 
Comparisons  were  made  of  natural  tracers  at  the 
confluence  of  an  acidic  stream  (Snake  River)  with 
a  pristine  stream  (Deer  Creek)  near  Montezuma, 
Colorado.  Three  comparisons  were  made  during 
late  summer  at  low-flow  conditions  to  identify  the 
naturally  occurring  conservative  solutes  in  the 
stream  system:  (1)  a  steady  injection  of  chloride 
and  sodium  was  used  as  an  artificial,  conservative 
baseline  tracer  to  compare  the  behavior  of  silica, 
sulfate,  and  fluoride,  (2)  within  the  mixing  zone  of 
the  confluence,  comparisons  were  made  of  the 
lateral  concentration  gradients  of  sodium,  calcium, 
magnesium,  silica,  sulfate,  and  fluoride,  and  (3)  the 
conservative  behavior  of  naturally  occurring  calci- 
um, magnesium,  silica,  sulfate,  fluoride,  and  man- 
ganese was  evaluated  from  stream  samples  collect- 
ed on  four  different  days.  On  the  basis  of  the 
results  of  these  comparisons,  manganese  and  sulfate 
were  used  as  conservative  solutes  to  demonstrate 
computation  of:  (1)  the  reactive  losses  of  other 
solutes  within  the  confluence  and  (2)  the  ratio  of 
chemical  inflows  from  Deer  Creek  and  the  Snake 
River.  The  approach  used  in  this  evaluation  can  be 
applied  in  the  study  of  chemically  similar  acidic 
systems.  (Author's  abstract) 
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Remote  sensing  is  surveyed  in  the  second  edition 
of  a  book  originally  published  in  1977.  Since  1977 
many  new  airborne  and  spaceborne  systems  have 
been    deployed:    Return    Beam    Vidicon    System 
(Landsat  3),  Thematic  Mapper  (Landsat  4  and  5), 
Shuttle    Imaging    Radar    (Space    Shuttle),    Large 
Format   Camera   (Space   Shuttle),    Seasat   Radar, 
Heat  Capacity  Mapping  Mission,  Advanced  Very 
High  Resolution  Radiometer,  Coastal  Zone  Color 
Scanner,  Airborne  Imaging  Spectrometer,  Ther- 
mal  Infrared   Multispectral   Scanner.   These   new 
system  provide  images  with  improved  spectral  and 
spatial  resolution  over  the   1977- vintage  systems. 
The  deployment  of  thermal  IR,  radar,  and  high- 
resolution  cameras  on  satellites  has  increased  cov- 
erage to  encompass  the  entire  world.  The  use  of 
digital  image  processing  systems  is  becoming  com- 
monplace, and  many  new  programs  are  available. 
A  major  goal  of  this  book  is  to  communicate  these 
developments.  Another  goal  is  to  gain  insight  into 
nongeologic  aspects.  The  first  chapter  summarizes 
the  fundamental  characteristics  of  electromagnetic 
radiation   and   the  interactions  of  radiation   with 
matter  that  are  the  basis  of  remote  sensing.  The 
vital  concepts  of  spatial  resolution  and  detection 
are  explained  using  the  eye  as  an  example  of  a 
remote  sensing  system.  Each  of  the  next  five  chap- 
ters describes  one  of  the  following  remote  sensing 
systems:     aerial     photographs,     manned     satellite 
images,    Landsat,    thermal    infrared    images,    and 
radar    images.    For   each    system,    the    following 
topics  are  covered:   (1)   Physical   properties  and 
electromagnetic  interactions  of  the  materials  that 
control  the  imaging  process;  (2)  Design  and  oper- 
ation of  the  imaging  system;  (3)  Characteristics  of 
the  images,  including  defects  and  geometric  distor- 
tion that  may  distract  or  confuse  the  interpreter; 
and  (4)  Guidelines  and  examples  for  interpreting 
images.  A  chapter  on  digital  image  processing  de- 
scribes computer  techniques  for  restoring  and  en- 
hancing  images   and   for   extracting   information. 
This  rapidly  expanding  technology  should  be  in- 
cluded in  any  remote  sensing  curriculum.  The  re- 
maining chapters  describe  practical  applications  of 
remote  sensing  to  the  following  fields:  resource 
exploration,  environmental  applications,  land  use 
and  cover  analysis,  and  natural  hazards.  Chapter 
12  compares  a  variety  of  images  covering  two  test 
sites  and  demonstrates  the  advantages  and  disad- 
vantages of  various  types  of  image  for  different 
applications.  (Lantz-PTT) 
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Consideration  of  the  dissolution  of  humic  sub- 
stances in  a  variety  of  solvents  takes  account  of 
structures  and  some  physicochemical  properties  of 
solutes  and  solvents.  Special  emphasis  is  given  to 
the  polyelectrolyte  properties  of  humic  substances, 
and  to  the  secondary  forces  that  must  be  overcome 
in  the  solvent  and  macromolecular  systems  before 
solution  takes  place.  The  classical  extraction  proce- 
dures use  aqueous  alkaline  solvents  and  these  give 
rise  to  partially  oxidized  and  slightly  degraded 
humic  artifacts.  The  use  of  complexing  agents, 
especially  certain  neutral  salt  solutions,  frees  inso- 
lubilizing  divalent  and  polyvalent  metals  and 
allows  the  more  polar  humic  components  to  dis- 
solve in  water.  However,  most  humic  acids  are  not 
dissolved  in  this  way.  There  is  a  need  for  a  mild, 
neutral,  or  even  acidic  solvent  system  that  can 
match  the  dissolution  performance  of  aqueous 
sodium  hydroxide  without  giving  rise  to  degrada- 
tion or  artifacts.  Application  of  solubility  parame- 
ter data  is  hindered  by  the  multicomponent  nature 
of  humic  substances,  and  homogeneous  fractions 
are  needed  to  obtain  the  necessary  data  for  the 
macromolecules.  Nevertheless,  the  available  infor- 
mation shows  that  the  best  solvents  for  H(  +  ) 
humic  acids  have  polar,  hydrogen  bonding,  and 
proton  acceptor  solubility  parameters  greater  than 
5.  However,  for  solution  to  take  place  self-associa- 
tion of  the  solvent  molecules  through  hydrogen 
bonding  must  be  less  than  that  for  the  solute- 
solvent  systems.  Some  dipolar  aprotic  solvents  sat- 
isfy the  necessary  criteria,  and  the  best  results  have 
been  obtained  for  slightly  acidified  dimethylsulfox- 
ide.  (See  also  W87-09067)  (Author's  abstract) 
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A  review  of  current  chemical  and  physical  frac- 
tionation techniques  for  aquatic  humic  substances 
is  presented  in  this  chapter.  Factors  that  hinder  the 
fractionation  of  aquatic  humic  substances  into  indi- 
vidual compounds  by  conventional  approaches  in- 
clude their  polyfunctional  character,  which  causes 
conformational  and  particle-size  changes  due  to 
intra-    and    intermodular    weak-bonding   mecha- 


nisms, multiple  interactions  with  fractionating 
media,  and  high  molecular  weights  that  prevent 
fractionation  by  gas  chromatography.  Theoretical- 
ly, it  should  be  possible  to  fractionate  aquatic 
humic  substances  into  individual  compounds  by 
liquid  chromatography.  The  most  promising  chro- 
matographic approaches  include  normal-phase 
liquid  chromatography  on  weak-base  substrates,  or 
reverse-phase  liquid  chromatography  where  humic 
solutes  are  disaggregated  by  heating  the  mobile 
phase,  use  of  highly  polar  mobile  phases,  or  by  use 
of  polar  supercritical-fluid  mobile  phases  Prior 
chemical  derivatization  of  polar  interacting  func- 
tional groups  to  less  polar  groups  should  aid  in  the 
liquid-chromatograpnic  separations.  Methods  for 
forming  the  methyl  and  trifluoroethyl  esters  of 
carboxyl  groups,  the  acetyl  ester  and  trifluoroethyl 
ether  of  hydroxyl  groups,  and  the  reduced  alcohol 
of  the  carbonyl  group  are  presented.  Lastly,  ana- 
lytical and  preparative  fractionation  procedures 
were  formulated  with  the  goal  of  obtaining  pure 
compounds  from  aquatic  humic  substances  for 
structural  studies.  (See  also  W87-09067)  (Author's 
abstract) 
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The  applicability  of  the  usual  methods  of  elemental 
analysis  was  studied  by  comparing  results  obtained 
by  four  different  laboratories  on  three  different 
humic  and  fulvic  acid  preparations.  Identical 
freeze-dried  specimens  of  each  sample  were  ana- 
lyzed for  carbon,  hydrogen,  oxygen,  nitrogen, 
sulfur,  ash,  chlorine,  phosphorus,  and  water  con- 
tent. The  results  obtained  for  carbon  and  hydrogen 
were  within  the  usually  accepted  precision  ranges 
of  +  or  -  0.3%  for  organic  elemental  analysis  but 
only  when  corrected  using  an  accurately  deter- 
mined water  content.  There  were  large  variations 
between  laboratories  in  the  water  content  deter- 
mined as  weight  loss  at  60  C  under  vacuum,  which 
resulted  in  unacceptable  differences  in  results  be- 
tween laboratories,  especially  for  hydrogen.  Water 
determined  by  the  Karl  Fischer  method  showed 
greater  precision  and  it  is  recommended  that  water 
in  humic  substances  be  determined  by  this  method. 
A  study  of  the  weight  loss  under  vacuum  of  the 
three  samples  at  room  temperature,  40,  60,  80  and 
100  C  and  the  consequent  weight  regain  on  expo- 
sure to  air  was  conducted.  Rapid  regain  of  mois 
ture  indicates  these  materials  should  be  analyzec 
on  an  equilibrated  basis  rather  than  dried  and  tha' 
water  be  determined  separately.  Results  obtainec 
for  oxygen,  nitrogen,  ash,  chlorine,  and  phospho 
rus  showed  greater  variations  than  commonly  ac 
cepted,  indicating  that  caution  should  be  used  ii 
interpreting  the  percentage  of  these  component 
determined  in  humic  substances.  (See  also  W87 
09067)  (Author's  abstract) 
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Elemental  composition  is  an  important  chemic 
property  which  can  be  used  to  establish  the  natui 
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source  of  humic  substances.  When  the  percent 
iposition  data  are  displayed  as  the  atom  ratios 
Z,  O/C,  and  N/C,  some  general  characteristics 
ome  visible  Soil,  coal,  marine,  and  aquatic 
lates  may  be  distinguished,  one  from  the  other, 
ictural  trends  may  be  identified  in  specific  envi- 
ments,  such  as  lake  sediments  and  soil  profiles, 
lhumate  contaminants  can  be  detected.  Atom 
as  may  also  aid  the  investigator  in  proposing 
othetical  structures  for  humic  and  fulvic  acids 

serve  as  a  guide  in  the  synthesis  of  artificial 
lates.  Although  the  elemental  composition  is  a 
ul  guide,  its  validity  is  dependent  on  the  purity 
he  sample  and  the  operational  definition  of  a 
lie  substance.  This  requires  a  consensus  among 
stigators  on  the  methodology  for  extracting 
lates  from  their  environments  and  also  a  con- 
;us  on  what  fraction  of  this  extracted  material 

be  labeled  'humic'  or  'fulvic'  Fortunately, 
ificant  progress  has  been  made  toward  this 
sensus  during  the  past  5  years.  In  the  near 
re,  it  will  be  possible  to  obtain  reproducible 
vtical  data  on  a  rigorously  defined  humic  frac- 
.  (See  also  W87-09067)  (Author's  abstract) 
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aphy,  Ultrafiltraiton,  Electromagnetic  waves, 
acentrifugation. 

irief  overview  of  the  most  commonly  used 
nods  for  determining  molecular  weight  and 
of  humic  substances  is  presented.  Methods 
ussed  for  measuring  molecular  size  are:  gel 
neation  chromatography,  ultrafiltration,  scat- 
ig  of  electromagnetic  radiation,  and  electron 
■oscopy.  Methods  discussed  for  measuring  mo- 
lar weight  are:  ultracentrifugation,  viscometry, 
colligative-property  measurements.  Emphasis 
aced  on  the  limitations  and  problems  of  each 
lod.  The  chemical  properties  of  humic  sub- 
:es  that  interfere  with  molecular  weight  deter- 
ition  by  these  methods  and  result  in  question- 
data  are  discussed.  (See  also  W87-09067)  (Au- 
's  abstract) 
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:riptors:  'Chemical  analysis,  'Humic  sub- 
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usuring  instruments. 

applicability  of  spectroscopic  methods  (other 

NMR)  for  determining  functionality  in  humic 
tances  is  reviewed.  Spectroscopic  methods, 
all  other  investigational  techniques,  are  severe- 
mited  when  applied  to  humic  substances.  This 
cause  humic  substances  are  comprised  of  com- 
ited,  ill-defined  mixtures  of  polyelectrolytic 
:cules,  and  their  spectra  represent  the  summa- 
of  the  responses  of  many  different  species.  In 

•  cases  only  a  small  fraction  of  the  total 
ber  of  moleculares  contributes  to  the  measured 
trum.  further  complicating  the  interpretation 
?ectra.  The  applicability  and  limitations  of  in- 

d  spectroscopy,  Raman  spectroscopy,  UV- 
>le  spectroscopy,  spectrofluorimetry,  and  elec- 

spin  resonance  spectroscopy  to  'the  study  of 


humic  substances  are  considered  in  this  chapter. 
Infrared  spectroscopy,  while  still  very  limited 
when  applied  to  humic  substances,  is  by  far  the 
most  useful  of  the  methods  listed  above  for  deter- 
mining functionality  in  these  materials.  Very  little 
information  on  the  functionality  of  humic  sub- 
stances has  been  obtained  by  any  of  the  other 
spectroscopic  methods.  (See  also  W87-09067)  (Au- 
thor's abstract) 
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A  wide  variety  of  chemical  and  spectroscopic 
techniques  has  been  used  to  determine  functiona- 
lity in  humic  substances.  Although  nuclear  magnet- 
ic resonance  (NMR)  spectroscopy  has  been  used 
for  a  much  shorter  periopd  of  time  than  most  other 
techniques  for  determining  functional  group  con- 
centrations, this  technique  has  provided  far  more 
definitive  information  than  all  other  methods  com- 
bined. However,  substantially  more  work  must  be 
done  to  obtain  the  quantitative  data  that  are  neces- 
sary for  both  structural  elucidation  and  geochemi- 
cal  studies.  In  order  to  increase  the  acuracy  of 
functional  group  concentration  measurements,  the 
effect  of  variations  in  nuclear  Overhauser  enhance- 
ment (NOE)  and  relaxation  times  must  be  evaluat- 
ed. Preliminary  results  suggest  that  spectra  of  frac- 
tions isolated  from  humic  substances  should  be 
better  resolved  and  more  readily  interpreted  than 
spectra  of  unfractionated  samples.  (See  also  W87- 
09067)  (Author's  abstract) 
W87-09088 


URBAN  STORMWATER  HYDROLOGY. 

American  Geophysical  Union,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  4C. 
W87-09096 


DATA  COLLECTION  AND  INSTRUMENTA- 
TION, 

Geological    Survey,    NSTL    Station,    MS.    Gulf 
Coast  Hydroscience  Center. 
M.  E.  Jennings. 

IN:  Urban  Stormwater  Hydrology,  American 
Geophysical  Union,  Washington,  DC.  Water  Re- 
sources Monograph  7,  1982.  p  189-217,  4  fig,  4  tab, 
23  ref. 

Descriptors:  'Hydrologic  data  collections,  'Storm 
runoff,  'Urban  runoff,  'Gaging  stations,  'Water 
quality,  'Monitoring,  'Urban  hydrology,  Urban 
drainage,  Networks,  Sewer  hydraulics,  Rainfall, 
Meteorological  data  collection,  Streamflow,  Land 
use,  Rain  gages,  Sampling,  Storm  drains. 

A  data  collection  strategy  which  falls  within  the 
limits  of  economical,  technical,  and  institutional 
constraints  is  an  important  planning  prerequisite 
for  an  urban  stormwater  investigation.  Two  kinds 
of  rainfall  data  are  important  for  urban  stormwater 
studies:  at-site  rainfall  for  calibration  and  verifica- 
tion of  catchment  response,  and  long-term  rainfall 
for  use  if  long-term  simulations  are  required.  A  key 
variable  in  any  urban  stormwater  investigation  is 
stream  discharge  or  stream  stage.  In  recent  years 
chemical  and  biological  data  are  being  collected  as 
part  of  urban  stormwater  investigations.  Land  use 
characteristics  should  be  updated  during  the 
course  of  urban  runoff  studies  in  order  to  account 
for  changes  occurring  on  the  catchment.  Two  in- 
strumentation systems  are  considered  for  urban 
stormwater  investigations:  a  conventional  urban 
(small  catchment)  gaging  system  and  the  USGS 
urban  hydrology  monitoring  system.  The  gaging 
system,  called  the  Urban  Hydrology  Monitoring 
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System  (UHMS)  was  specifically  designed  for  flow 
gaging  in  undergroud  storm  sewers,  using  a  flow 
constriction  as  a  discharge  control.  The  System 
Control  Unit  is  a  microprocessor  based  unit  which 
records  data  at  a  central  site,  controls  an  automatic 
water-sampling  device,  records  one  or  more  rain 
gages  via  low-grade  telephone  lines,  and  continu- 
ously monitors  stage.  The  remote  recording  rain 
gage,  P  501-1  is  typically  used  with  the  UHMS. 
The  atmospheric  sampling  subsystem  collects  rain- 
fall and  bulk  precipitation  samples.  An  advanced 
design  atmospheric  sampling  subsystem,  recently 
interfaced  to  the  UHMS,  is  available  from  Aero- 
chem  Metrics.  The  UHMS  has  an  optional  under- 
ground storm  sewer  gaging  control  or  constriction 
as  a  stage-sensing  subsystem.  A  new  instrument, 
the  VMFM  flow  meter,  based  on  a  velocity-sens- 
ing technique  using  the  electromagnetic  principle 
has  been  developed  by  Marsh-McBirney,  Inc.  The 
UHMS  water  quality  sampling  subsystem  is  a 
modification  of  a  Manning  4050  sequential  sampler. 
Examples  of  data  collection  strategies  for  nine 
typical  urban  stormwater  studies  are  discussed. 
(See  also  W87-09096)  (Geiger-PTT) 
W87-09103 


NBS  ENVIRONMENTAL  STANDARD  REFER- 
ENCE MATERIALS  FOR  USE  IN  VALIDAT- 
ING WATER  ANALYSIS, 

National  Bureau  of  Standards,  Washington,  DC. 

Office  of  Standard  Reference  Materials. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-09127 


EMBANKMENT    DAM    INSTRUMENTATION 
MANUAL, 

Colorado  Univ.  at  Denver.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  8A. 
W87-09157 


DETERMINATION  OF  TOXIC  ORGANO- 
PHOSPHORUS  COMPOUNDS  BY  SPECIFIC 
AND  NONSPECIFIC  DETECTORS, 

Army  Medical   Research   Inst,   of  Chemical  De- 
fense, Aberdeen  Proving  Ground,  MD. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-09220 


ATTEMPT  TO  MEASURE  THE  FLOW  OF 
CHLORINATED  HYDROCARBONS,  SUCH  AS 
PCBS,  FROM  WATER  TO  AIR  IN  THE  FIELD, 

Inst,  of  Limnology,  Univ.  of  Lund,   Box  65,  S- 

22100  Lund,  Sweden. 

P.  Larsson,  and  L.  Okla. 

Environmental  Pollution,  Vol.  44,  No.  3,  p  219- 

225,  1987.  2  fig,  1  tab,  13  ref. 

Descriptors:  'Sampling  devices,  'Analytical  meth- 
ods, 'Path  of  pollutants,  'Volatilization,  'Organ- 
ochlorine  compounds,  'Polychlorinated  biphenyls, 
Ponds,  Water  temperature,  Measuring  instruments, 
Hydrocarbons. 

A  field  sampling  device  to  study  the  transport  of 
aromatic,  persistent  chlorinated  hydrocarbons 
from  water  to  air  was  constructed.  It  was  tested  in 
large,  outdoor  artificial  ponds  contaminated  with 
polychlorinated  biphenyls  (PCBs).  The  PCB  com- 
pounds volatilised  to  air  at  a  rate  of  0.9  to  9.6  ng/ 
sq  m/h  depending  on  levels  of  PCBs  in  the  water 
and  water  temperature.  (Author's  abstract) 
W87-09246 


STROBOSCOPIC  DETERMINATION  OF  SET- 
TLING VELOCITY,  SIZE  AND  POROSITY  OF 
ACTIVATED  SLUDGE  FLOCS, 

Toronto  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

D.-H.  Li,  and  J.  J.  Ganczarczyk. 
Water  Research  WATRAG,  Vol.  21,  No.  3,  p  257- 
262,  March  1987.  5  fig,  16  ref.  NSERC  (Canada) 
Grant  A7598. 

Descriptors:  'Measuring  instruments,  'Analytical 
methods,  'Photography,  'Settling  velocity,  'Stro- 
boscopies, Flocculation,  Porosity. 
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A  multi-exposure  photographic  method  was  devel- 
oped for  the  combined  measurement  of  the  settling 
velocity  and  size  of  activated  sludge  floes.  The 
proposed  method  mainly  differs  from  the  previous 
stroboscopic  tests  by  introducing  a  new  experimen- 
tal arrangement  which  ensures  sharp  images  of 
floes  on  photographs.  The  relationships  between 
individual  floc-settling  velocity  and  the  floe  size 
were  found  to  be  linear  or  fractional  power  func- 
tions. All  these  relationships  were  well  correlated. 
Based  on  a  simplified  floe  structure  assumption  and 
results  of  experimental  measurements  of  floc-set- 
tling velocity  and  size,  the  floe  porosity  was  deter- 
mined. The  porosity  increased  at  two  distinct  rates 
as  the  floe  size  increased.  (Author's  abstract) 
W87-09263 


INSTRUMENTATION     FOR     ENVIRONMEN- 
TAL MONITORING,  VOLUME  2:  WATER, 

California   Univ.,    Berkeley.    Lawrence   Berkeley 

Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-09303 


STATISTICAL  TECHNIQUES  FOR  EVALUAT- 
ING PROCEDURES  AND  RESULTS  FOR  PERI- 
PHYTON  SAMPLING, 

Water  and  Air  Research,  Inc.,  Gainesville,  FL. 
For  primary  bibliographic  entry  see  Field  7C. 
W87-09319 


ROLE  OF  ELECTROFISHING  IN  ASSESSING 
ENVIRONMENTAL  QUALITY  OF  THE 
WABASH  RIVER, 

DePauw  Univ.,  Greencastle,  IN.  Dept.  of  Zoolo- 
gy. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-09328 


ON-SITE  OBSERVATIONS  OF  THE  STATE  OF 
STRUCTURES  AT  THE  KANEV  LOCK, 

For  primary  bibliographic  entry  see  Field  7A. 
W87-09363 


MEASUREMENT  OF  WATER  POTENTIAL  IN 
LOW-LEVEL  WASTE  MANAGEMENT, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
T.  L.  Jones,  G.  W.  Gee,  R.  R.  Kirkham,  and  D.  D. 
Gibson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE83-001008, 
A04  in  paper  copy,  A01  in  microfiche.  PNL-4388, 
August  1982.  52  p,  19  fig,  47  ref.  Contract  No.  DE- 
AC06-76RLO  1830. 

Descriptors:  'Measuring  instruments,  *Water  pol- 
lution control,  *Soil  water  potential,  *  Water  po- 
tentials, Tensiometers,  Electrical  resistance  blocks, 
Sensors,  Psychrometers,  Heat  dissipation  probes, 
Monitoring,  Hydraulic  properties,  Waste  disposal, 
Radioactive  waste  disposal. 

The  measurement  of  soil  water  potential  at  waste 
management  sites  was  studied.  Several  types  of 
sensors  (tensiometers,  soil  psychrometers,  electri- 
cal resistance  blocks,  and  heat  dissipation  probes) 
are  available.  For  precise  soil  characterization 
studies  the  tensiometer  is  recommended;  for  long- 
term  monitoring,  the  electrical  resistance  block. 
Tensiometers  measure  the  soil  water  potential  di- 
rectly by  measuring  the  soil  water  pressure.  This  is 
done  by  linking  a  pressure  gage  to  a  porous  ceram- 
ic cup  buried  in  the  soil.  Tensiometers  have  high 
precision  (millibar)  but  limited  range  (0  to  -0.8 
bars).  They  perform  best  in  loamy  soils  and  are 
difficult  to  use  in  sandy  soils.  Electrical  resistance 
blocks  consist  of  two  electrodes  embedded  in  a 
porous  material  such  as  fiberglass  or  gypsum. 
When  buried  in  the  soil,  the  porous  substance 
absorbs  or  loses  water  until  the  water  potentials  in 
the  block  and  in  the  soil  are  equal.  The  electrical 
resistance  measured  between  the  electrodes  is  a 
measure  of  the  water  potential  of  the  soil.  Al- 
though a  calibration  procedure  taking  several 
months  is  required  for  each  soil,  no  maintenance  is 
required  after  installation.  In  addition,  they  have 
long-term  stability,  simple  operation,  and  are  rela- 
tively inexpensive.  Fiberglass  blocks  are  used  in 


the  range  of -0.1  to  -1  bar  and  gypsum  in  soils  drier 
than  -0.5  bars.  All  water  potential  sensors  fail  in 
frozen  soil.  (Cassar-PTT) 
W87-09456 

SURVEILLANCE,  TRACKING,  AND  MODEL 
CORRELATION  OF  THE  SPILL  FROM  THE 
TANKER  BURMAH  AGATE, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Civil  Engineering. 

F.  J.  Kelly,  R.  W.  Hann,  and  H.  N.  Young. 
IN:  Proceedings:  1981  Oil  Spill  Conference  (Pre- 
vention, Behavior,  Control,  Cleanup),  March  2-5, 
1981,  Atlanta,  GA.  p  147-152,  12  fig,  2  tab,  8  ref. 

Descriptors:  'Oil  spills,  *Oil  slicks,  'Distribution 
patterns,  'Monitoring,  'Texas,  Oil  tankers,  Oil, 
Burmah  Agate,  Freeport. 

The  trajectory  of  the  oil  spilled  from  the  tanker 
Burmah  Agate  passed  through  the  extensively  in- 
strumented area  of  the  U.  S.  Department  of 
Energy  Strategic  Petroleum  Reserve  Brine  Dispos- 
al Site  off  Freeport,  Texas.  Because  of  the  poten- 
tial impact  of  the  spill  on  the  3-year  baseline  study, 
a  major  effort  was  made  to  monitor  the  slick 
movement,  obtain  samples,  and  collect  and  process 
oceanographic  and  meterological  data.  Daily  re- 
connaissance flights  were  made  by  the  authors  to 
obtain  VOR  position  fixes  of  oil  patches  and  docu- 
ment them  with  35mm  and  color  video  cameras. 
The  orientation,  centroid  position,  and  velocity  of 
the  initial  impulse  of  oil  from  the  collision,  which 
was  tracked  as  far  as  San  Jose  Island,  Texas,  have 
been  computed  for  the  first  9  days.  These  results, 
as  well  as  daily  summaries  are  presented.  Continu- 
ous measurements  of  near-surface  currents  at  loca- 
tions 6.5  and  11.5  nautical  miles  off  Freeport, 
Texas  and  wind  velocity  at  the  6.5-nautical  mile 
location  were  also  recorded,  which  provide  a 
unique  opportunity  to  correlate  the  oil  movement 
with  the  traditional  first-order  approximation  for 
oil  transport.  Good  agreement  between  actual  and 
predicted  movements  if  found  for  the  longshore 
component  of  motion,  whereas  the  cross-shelf 
movement  is  not  well  predicted.  The  presence  of  a 
weak  frontal  zone  in  the  coastal  waters  is  suggest- 
ed as  a  possible  complicating  factor.  (Author's 
abstract) 
W87-09520 

7C.  Evaluation,  Processing  and 
Publication 

GENERALIZED  METHOD  OF  MOMENTS  AS 
APPLIED  TO  PROBLEMS  OF  FLOOD  FRE- 
QUENCY ANALYSIS:  SOME  PRACTICAL  RE- 
SULTS FOR  THE  LOG-PEARSON  TYPE  3  DIS- 
TRIBUTION, 

Institut  National  de  la  Recherche  Scientifique, 
Sainte-Foy  (Quebec). 

For  primary  bibliographic  entry  see  Field  2E. 
W87-08616 


bution,  namely:  (1)  moments  (MMM);  (2)  maxi- 
mum likelihood  (MML);  (3)  maximum  entrop> 
(MME);  and  (4)  probability  weighted  moments 
(PWM),  are  considered,  suitable  solution  proce- 
dures are  recommended  and  related  problems  dis- 
cussed. Approximate  formulae  for  computing  the 
variances-covariances  of  the  estimators  by  each 
method  are  given  in  terms  of  the  population  value 
of  the  scale  parameter,  and  these  are  shown  tc 
indicate  very  well  the  performance  of  the  relate: 
method.  A  simulation  study  to  evaluate  the  per 
formance  of  these  methods  in  terms  of  commonly 
used  criteria,  i.e.  the  bias,  root  mean  square  eiro 
and  goodness-of-fit  statistic  is  described  It  wi 
found  that  the  MMM  is  not  as  good  as  the  remain 
ing  three  methods,  of  which  the  PWM  is  best  u 
terms  of  the  bias,  and  the  MML  is  best  in  terms  o 
the  root  mean  square  error  and  efficiency.  Thi 
MME,  by  all  the  criteria,  ranks  second  best  an< 
follows  the  MML  more  closely  than  the  PWM 
(Author's  abstract) 
W87-08619 


UNSTEADY  FLOW  TO  WELLS  IN  LAYERED 
AND  FISSURED  AQUIFER  SYSTEMS, 

Free   Univ.,   Amsterdam   (Netherlands).    Inst,   of 

Earth  Sciences. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-08618 


REVIEW  OF  METHODS  OF  PARAMETER  ES- 
TIMATION FOR  THE  EXTREME  VALUE 
TYPE-1  DISTRIBUTION, 

University  Coll.,  Galway  (Ireland).  Dept.  of  Engi- 
neering Hydrology. 
H.  N.  Phien. 

Journal  of  Hydrology  JHYDA7,  Vol.  90,  No.  3/4, 
p  251-268,  April   1987.   6  tab,  23  ref,  2  append. 

Descriptors:  'Extreme  value  distributions,  'Time 
series  analysis,  'Mathematical  studies,  'Statistics, 
•Data  interpretation,  'Estimating,  'Distribution, 
•Mathematical  equations,  'Simulation,  Perform- 
ance evaluation,  Parameters,  Reviews. 

Four  important  methods  of  estimating  the  param- 
eters of  the  extreme  value  type-1  (Gumbel)  distri- 


FINITE    ELEMENT    ANALYSIS    OF   WATEI 
FLOW  IN  VARIABLY  SATURATED  SOIL, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks 

burg.  Dept.  of  Agronomy. 

For   primary   bibliographic   entry   see   Field  2C 

W87-08620 


ADVANTAGES  OF  USING  REGRESSI01 
ANALYSIS  TO  CALCULATE  RESULTS  0 
CHRONIC  TOXICITY  TESTS, 

Environmental  Research  Lab.-Duluth,  MN. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-08650 


rsTTRODUCTION  TO  GROUNDWATER  MOI 
ELING:  FINITE  DIFFERENCE  AND  UNIT 
ELEMENT  METHODS, 

Wisconsin  Univ. -Madison. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-08684 


RAINFALL  KINETIC  ENERGY  IN  EASTER 
AUSTRALIA, 

Soil  Conservation  Service,  Gunnedah  (Austrah; 
For  primary  bibliographic  entry  see  Field  2B. 

W87-08698 

ALTERNATE  PROCEDURE  FOR  ANALYZE* 
AQUIFER  TESTS  USING  THE  THEIS  NON 
QUILIBRIUM  SOLUTION, 

City  Coll.,  New  York.  Dept.  of  Earth  and  Plai 

tary  Sciences. 

O.  L.  Franke. 

Ground  Water  GRWAAP,  Vol.  25,  No.  3,  p  3 

320,  May- June  1987.  5  fig,  1  tab,  10  ref. 

Descriptors:  'Pumping  tests,  'Data  interpretatic 
•Aquifer  tests,  'Theis  nonequilibrium  solutic 
Confined  aquifers,  Curve  matching,  Estimatu 
Field  tests. 

A  classical  dimensional  analysis  of  the  Theis  no 
quilibrium  radial  flow  problem  in  a  confined  ao 
fer  indicates  that  three  dimensionless  paramet 
are  required  for  its  representation.  A  new  set 
type  curves  based  on  three  dimensionless  pan 
eters  sT/Q,  Qt/sr  squared,  and  S,  is  developed  t 
can  be  employed  to  analyze  aquifer  test  data  b 
curve-matching  procedure  similar  to  the  proced 
used  at  present  with  two  dimensionless  variab 
The  possible  advantages  of  the  proposed  new  t 
curves  are  as  follows:  (1)  The  concave  shape  of 
type  curves  alone  the  x-axis  and  particularly  tl 
point  of  vertical  tangency  permits  curve  match 
with  a  minimum  of  ambiguity.  Furthermore, 
possibility  of  gross  errors  in  the  curve-match 
procedure  is  reduced  because  both  type  curves 
the  plot  of  field  data  use  the  same  dimension 
parameter  on  the  horizontal  axis  (x-axis)  so  that 
process  of  curve  matching  permits  movemen 
the  field  curve  only  parallel  to  the  vertical  axis 
axis).  (2)  The  shape  of  the  proposed  type  cui 
provides  a  focus  for  aquifer-test  design  -  tha 
given  very  approximate  estimates  for  the  field 
rameters  (T  and  S),  the  investigator  can  targ 


168 


RESOURCES  DATA— Field  7 


Evaluation,  Processing  and  Publication — Group  7C 


ecific  range  for  the  field-measured  parameters 
r  which  curve  matching  will  give  best  possible 
suits.  (Author's  abstract) 
87-08756 


IPACT  OF  THE  DUPUIT-FORCHHEIMER 
PPROXIMATION  ON  SALT-WATER  INTRU- 
ON  SIMULATION, 

insas  State  Geological  Survey,  Lawrence. 
>r  primary  bibliographic  entry  see  Field  2F. 
87-08758 


IEDICTIVE  APPLICATION  OF  AN  ORNL 
EOHYDROLOGY  MODEL, 

iami  Univ.,  FL.  Dept.  of  Mechanical  Engineer- 

-F.  V.  Wong,  G.  T.  Yeh,  and  E.  C.  Davis, 
•ound  Water  GRWAAP,  Vol.  25,  No.  3,  p  342- 
5,  May-June  1987.  6  fig,  7  ref.  DOE  Contract 
E-AC05-84OR214OO. 

scriptors:  'Geohydrology,  'Water  levels, 
>rawdown,  'Groundwater,  'Model  studies, 
»RNL  model,  'Aquifer  testing,  'FEW A,  'Corn- 
ier programs,  Biscayne  aquifer,  Florida,  Predic- 
n.  Calibrations,  Wells,  Rainfall,  Infiltration,  Re- 
wge. 

le  purpose  of  this  work  is  to  demonstrate  the 
xiictive  capability  of  the  Oak  Ridge  National 
boratory  finite-element  computer  model  of 
iter  flow  through  aquifers,  FEWA.  The  comput- 
code  for  FEWA  was  written  by  G.  T.  Yeh  and 
D.  Huff.  The  area  investigated  was  the  Hialeah- 
ston  wells  in  Miami,  Florida  over  the  Biscayne 
lifer.  The  field  data  of  May  3,  1977,  for  the  area 
re  used  for  calibration  of  the  model.  The  model 
s  then  integrated  over  time  until  October  4, 
77,  using  the  data  on  rainfall,  infiltration,  and 
mpage  of  wells  during  that  period.  The  predict- 
potentiometric  head  for  the  area  compared  well 
th  the  field  data.  It  may  be  concluded  that 
Btantial  confidence  in  the  predictive  capability 
the  model  has  been  established  for  the  site  in 
>rida.  (Author's  abstract) 
57-08760 


•ALYSIS  OF  HORIZONTALLY  TWODI- 
ENSIONAL  MORPHOLOGICAL  EVOLU- 
ONS  IN  SHALLOW  WATER, 

iterloopkundig  Lab.  te  Delft  (Netherlands). 
J  De  Vnend. 

ima)  of  Geophysical  Research  (C)JGRCEY, 
L  92,  No.  4,  p  3877-3893,  April  1987.  13  fig,  38 
.  2  append. 

scriptors:  'Channel  morphology,  'Sedimenta- 
ii,  'Data  interpretation,  'Model  studies,  'Mathe- 
tical  models,  'Bed  evolution,  'Shallow  water, 
'atrr  currents,  'Sediment  transport,  Field  tests, 
librations. 

system  of  depth-integrated  equations,  form  a 
her  primitive  mathematical  model  of  horizontal- 
two-dimensional  (2DH)  bed  evolutions  in  shal- 
v  water.  The  model  was  analyzed  using  charac- 
istics  theory.  The  solution  of  this  system  exhibits 
essentially  two-dimensional  propagation  charac- 
.  with  bottom  disturbances  traveling  in  other 
ections  than  the  current  velocity  and  the  sedi- 
nt  transport.  The  results  of  this  analysis  are 
ified  by  numerical  experiments  and  interpreted 
^sically.  Their  relevance  for  numerical  model- 
of  2DH  morphological  processes  in  shallow 
ter  is  discussed,  and  their  occurrence  and  recog- 
ability  in  natural  situations  is  checked  by  a 
ilitative  comparison  with  field  observations. 
17-08782 


INFALL  PATTERN  ASSOCIATED  WITH  A 
T  COLD   FRONT  AS   SEEN   ON   FRON- 

teorological  Office,  Bracknell  (England). 
t  primary  bibliographic  entry  see  Field  2B. 

17-08800 


T)ROLOGICAL  MAPS:  DEVELOPMENT  OF 
SYSTEM  FOR  CALCULATION  AND  PRES- 
TATION, 


Sveriges  Meteorologiska  och  Hydrologiska  Inst., 

Norrkoeping. 

B.  Johansson,  and  T.  Jutman. 

Nordic  Hydrology  NOHYBB,  Vol.  17,  No.  4/5,  p 

229-236,  1986.  6  fig,  2  tab,  9  ref. 

Descriptors:  'Maps,  'Information  systems,  'Hy- 
drologic maps,  'Hydrologic  data,  'Data  presenta- 
tion, 'Data  interpretation,  Mathematical  equations, 
Planning,  Hydrologic  information,  Mathematical 
models,  Model  studies. 

Increasing  attention  is  paid  to  problems  concerning 
water  resources  planning.  It  is  essential  that  the 
hydrological  information  required  is  available  to 
the  planner  in  a  form  that  facilitates  combination 
with  other  types  of  information.  The  development 
of  a  system  for  calculation  and  presentation  of 
regional  and  comprehensive  hydrological  informa- 
tion is  described.  Main  components  of  the  system 
are  the  interpolation  routines,  a  water  balance 
model  adapted  to  the  space  and  time  scale  and  a 
data  base  for  supporting  information.  Examples  of 
presentations  are  given.  (Author's  abstract) 
W87-08812 


CORRECTION  OF  LIQUID  PRECIPITATION, 

Danish  Meteorological  Inst.,  Copenhagen. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-08813 


WATBAL:  A  SEMI-DISTRIBUTED,  PHYSICAL- 
LY BASED  HYDROLOGICAL  MODELLING 
SYSTEM, 

Danish  Hydraulic  Institute,  Horsholm. 

For  primary   bibliographic   entry   see   Field   2G. 

W87-08823 


OPERATIONAL    SPRING    TIME    FORECAST- 
ING DIFFICULTIES  AND  IMPROVEMENTS, 

National  Board  of  Waters,  Helsinki  (Finland). 
For  primary  bibliographic  entry  see  Field  2E. 

W87-08824 


TRANSFORMATION  OF  INPUT  TO  A  STO- 
CHASTIC MODEL  USING  A  DISTRIBUTION 
DETERMINISTIC  MODEL, 

National  Energy  Authority,  Reykjavik  (Iceland). 
For  primary  bibliographic  entry  see  Field  2E. 
W87-08825 


STATISTICAL  ASSESSMENT  OF  A  SAMPLING 
PATTERN  FOR  EVALUATION  OF  CHANGES 
IN  MERCURY  AND  ZINC  CONCENTRATIONS 
IN  PATELLA  COERULEA, 

Institut  National  de  la  Sante  et  de  la  Recherche 

Medicale,  Nice  (France). 

For  primary  bibliographic  entry  see  Field  5A. 

W87-08884 


EMPIRICAL  PREDICTION  OF  THE  SUMMER 
MONSOON  RAINFALL  OVER  INDIA, 

Maryland  Univ.,  College  Park.  Dept.  of  Meteorol- 
ogy. 

For  primary  bibliographic  entry  see  Field  2B. 
W87-08940 


ESTIMATING  BASEFLOW  VOLUME  AND  ITS 
UNCERTAINTY, 

Wisconsin  Univ. -Madison.  Dept.  of  Civil  and  En- 
vironmental Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 

W87-08971 


GEOGRAPHIC  INFORMATION  SYSTEM  TO 
PREDICT  NON-POINT  SOURCE  POLLUTION 
POTENTIAL, 

Nebraska  Univ.-Lincoln.  Dept.  of  Civil  Engineer- 
ing. 
For  primary  bibliographic  entry  see  Field  7A. 

W87-08977 


ALTERNATIVE   DEMAND   MODEL   ESTIMA- 
TORS FOR  BLOCK  RATE  PRICING, 


Arizona  Univ.,  Tucson.  Dept.  of  Economics. 
For  primary  bibliographic  entry  see  Field  6C. 
W87-08984 


SOLUTE  TRANSPORT  DURING  ABSORP- 
TION AND  INFILTRATION:  A  COMPARISON 
OF  ANALYTICAL  APPROXIMATIONS, 

Guelph  Univ.  (Ontario).  Dept.  of  Land  Resource 

Science. 

D.  E.  Elrick,  B.  E.  Clothier,  and  J.  E.  Smith. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  51,  No.  2,  p  282-287,  March- April  1987.  4  fig, 

1  tab,  26  ref. 

Descriptors:  'Solute  transport,  'Data  interpreta- 
tion, 'Model  studies,  'Soil  water,  'Path  of  pollut- 
ants, 'Absorption,  'Infiltration,  Prediction,  Salts. 

Several  analytical  solutions  of  one-dimensional 
solute  transport  during  infiltration  have  been  re- 
ported. This  study  links  these  solutions  by  starting 
with  the  exact  integral  solution,  followed  by  suc- 
cessive approximations  in  order  to  arrive  at  the 
simplest  approximate  solution.  A  number  of  planes 
of  separation  are  defined  and  the  physical  signifi- 
cance of  these  planes  is  discussed  using  model  soil 
water  profiles.  The  retardation  effect  of  adsorbed 
chemicals,  such  as  many  fertilizers  and  pesticides, 
can  easily  be  included  in  the  analysis  when  the 
partition  coefficient  is  known.  Experimental  and 
predicted  absorption  and  infiltration  profiles  of 
KC1  into  Brookston  silty  clay  loam  (Orthic  Humic 
Gleysol  (Can.),  Typic  Haplaquolls  (USA))  com- 
pared favorably  using  the  simplest  (field  applica- 
ble) approximation.  (Author's  abstract) 
W87-08990 


ELIMINATION  OF  TIME  ASSIGNMENT  BIAS 
IN  ESTIMATES  OF  DISPERSION  COEFFI- 
CIENT, 

Science  and  Education  Administration,  University 
Park,  PA.  Northeast  Watershed  Research  Center. 
R.  R.  Schnabel,  and  E.  B.  Richie. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  51,  No.  2,  p  302-304,  March-April  1987.  1  fie, 
2  tab,  7  ref. 

Descriptors:  'Path  of  pollutants,  'Dispersion  coef- 
ficients, 'Regression  analysis,  'Effluents,  'Trans- 
port equations,  'Model  studies,  'Data  interpreta- 
tion, Soil  water,  Solutes,  Transport,  Estimating, 
Prediction. 

Dispersion  coefficients  are  commonly  determined 
by  regressing  column  effluent  data  against  predic- 
tions of  transport  equations.  When  column  effluent 
is  collected  in  fractions,  measured  concentration  is 
an  average  over  the  collection  interval.  A  method 
is  presented  for  estimating  dispersion  coefficients 
by  regressing  column  data  against  the  integral  of 
the  transport  equation.  This  dispersion  coefficient 
is  compared  to  estimates  obtained  when  effluent 
concentration  is  assigned  to  the  end  or  middle  of 
collection  intervals.  Dispersion  coefficient  esti- 
mates obtained  by  regressing  effluent  concentra- 
tion against  the  integral  of  the  transport  equation 
were  as  much  as  80%  greater  than  those  obtained 
by  assigning  effluent  concentration  to  the  end  of 
the  collection  interval,  and  within  approximately 
20%  of  those  obtained  by  assigning  effluent  data  to 
the  middle  of  the  interval.  The  amount  of  differ- 
ence depended  on  model  variables  of  collection 
interval  and  Peclet  number.  (Author's  abstract) 
W87-08994 


CAPILLARITY  CORRECTION  FOR  FREE 
SURFACE  FLOW  OF  GROUNDWATER, 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-09018 


QUASI-SOLUTION  OF  RICHARDS'  EQUA- 
TION FOR  THE  DOWNWARD  INFILTRATION 
OF  WATER  INTO  SOIL, 

Nebraska  Univ.-Lincoln.  Dept.  of  Agronomy. 
For   primary   bibliographic   entry   see   Field   2G. 
W87-09019 
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RADAR  RAINFALL  DATA  QUALITY  CON- 
TROL BY  THE  INFLUENCE  FUNCTION 
METHOD, 

National  Weather  Service,  Silver  Spring,  MD.  Hy- 

drologic  Research  Lab. 

W.  F.  Krajewski. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  5,  p  837-844,  May  1987.  4  fig,  7  tab,  14  ref. 

Descriptors:  *Data  interpretation,  *Influence  func- 
tion method,  'Statistical  analysis,  *Radar,  •Rain- 
fall, Monte  Carlo  method,  Comparison  studies, 
Performance  evaluation. 

The  statistical  concept  of  the  influence  function  is 
applied  to  detection  of  outliers  in  radar  rainfall 
fields.  The  method  can  identify  observations  which 
are  inconsistent  with  the  spatial  correlation  in  the 
field.  A  Monte  Carlo  experiment  has  been  per- 
formed to  test  the  method  for  daily  and  hourly 
radar  rainfall  data  and  to  compare  it  to  other 
simple  methods  such  as  range  and  gradient  checks. 
The  results  of  that  study  indicate  the  usefulness  of 
the  method  in  the  detection  of  outliers  in  real  time. 
They  also  show  the  potential  of  the  method  to  deal 
with  outliers  resulting  from  certain  types  of  anom- 
alous propagation.  (Author's  abstract) 
W87-09022 


ERROR  ANALYSIS  OF  CONVENTIONAL  DIS- 
CRETE AND  GRADIENT  DYNAMIC  PRO- 
GRAMMING, 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 
Hydraulic  Lab. 

P.  K.  Kitanidis,  and  E.  Foufoula-Georgiou. 
Water  Resources  Research  WRERAQ,  Vol.  23, 
No.  5,  p  845-858,  May  1987.  7  fig,  31  ref,  append. 
NSF  Grants  CEE-82 12066  and  CEE-8420664. 

Descriptors:  *Decision  making,  *Data  interpreta- 
tion, 'Dynamic  programming,  'Error  analysis, 
Discretization,  Interpolation,  Estimating. 

An  asymptotic  error  analysis  of  the  conventional 
discrete  dynamic  programming  (DDP)  method  is 
presented,  and  upper  bounds  of  the  error  in  the 
control  policy  (i.e.,  the  difference  of  the  estimated 
and  true  optimal  control)  at  each  operation  period 
are  computed.  This  error  is  shown  to  be  of  the 
order  of  the  state  discretization  interval  (DeltaS),  a 
result  with  significant  implications  in  the  optimiza- 
tion of  multistate  systems  where  the  'curse  of  di- 
mensionality' restricts  the  number  of  states  to  a 
relatively  small  number.  The  error  in  the  optimal 
cost  varies  with  DeltaS  squared.  The  analysis  pro- 
vides useful  insights  into  the  effects  of  state  discre- 
tization on  calculated  control  and  cost  functions, 
the  comparability  of  results  from  different  discreti- 
zations, and  criteria  about  the  required  number  of 
nodes.  In  an  effort  to  reduce  the  discretization 
error  in  the  case  of  smooth  cost  functions,  a  new 
discrete  dynamic  programming  method,  termed 
gradient  dynamic  programming  (GDP),  is  pro- 
posed. GDP  uses  a  piecewise  Hermite  interpola- 
tion of  the  cost-to-go  function,  at  each  stage, 
which  preserves  the  values  of  the  cost-to-go  func- 
tion and  of  its  first  derivatives  at  the  discretization 
nodes.  The  error  in  the  control  policy  is  shown  to 
be  of  the  order  of  (DeltaS  cubed)  and  the  error  in 
the  cost  to  vary  with  DeltaS  to  the  4th  power. 
Thus  as  DeltaS  decreases,  GDP  converges  to  the 
true  optimum  much  more  rapidly  than  DDP.  An- 
other major  advantage  of  the  new  methodology  is 
that  it  facilitates  the  use  of  Newton-type  iterative 
methods  in  the  solution  of  the  nonlinear  optimiza- 
tion problems  at  each  stage.  The  linear  conver- 
gence of  DDP  and  the  superlinear  convergence  of 
GDP  are  illustrated  in  an  example.  (Author's  ab- 
stract) 
W87-09023 


MARKOV  RENEWAL  MODEL  FOR  RAIN- 
FALL OCCURRENCES, 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 
ing. 

E.  Foufoula-Georgiou,  and  D.  P.  Lettenmaier. 
Water  Resources  Research   WRERAQ,   Vol.   23, 
No.  5,  p  875-884,  May  1987.  2  fig,  10  tab,  34  ref, 
append 


Descriptors:  'Data  interpretation,  'Model  studies, 
•Probabilistic  process,  'Rainfall,  'Precipitation, 
Markov  chain,  Distribution. 

A  probabilistic  model  for  the  temporal  description 
of  daily  rainfall  occurrences  at  a  single  location  is 
presented.  By  defining  an  event  as  a  day  with 
measurable  precipitation  the  model  is  cast  into  the 
discrete-time  point  process  framework.  In  the  pro- 
posed model  the  sequence  of  times  between  events 
is  formed  by  sampling  from  two  geometric  distri- 
butions, according  to  transition  probabilities  speci- 
fied by  a  Markov  chain.  The  model  belongs  to  the 
class  of  Markov  renewal  processes  and  exhibits 
clustering  relative  to  the  independent  Bernoulli 
process.  As  a  special  case,  it  reduces  to  a  renewal 
model  with  a  mixture  distribution  for  the  interarri- 
val  times.  The  rainfall  occurrence  model  coupled 
with  a  mixed  exponential  distribution  for  the  non- 
zero daily  rainfall  amounts  was  applied  to  the  daily 
rainfall  series  for  Snoqualmie  Falls,  Washington, 
and  was  successful  in  preserving  the  short-term 
structure  of  the  occurrence  process,  as  well  as  the 
distributional  properties  of  the  seasonal  rainfall 
amounts.  (Author's  abstract) 
W87-09025 


STATISTICAL  MODELING  OF  DAILY  RAIN- 
FALL OCCURRENCES, 

Interstate    Commission    on    the    Potomac    River 

Basin,  Rockville,  MD. 

J.  A.  Smith. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  5,  p  885-893,  May  1987.  2  fig,  2  tab,  13  ref, 

append. 

Descriptors:  "Data  interpretation,  'Model  studies, 
'Probabilistic  process,  'Rainfall,  'Precipitation, 
Markov  chain,  Distribution. 

Likelihood-based  inference  procedures  for  discrete 
point  process  models  are  developed,  and  a  new 
family  of  discrete  point  process  models  for  daily 
rainfall  occurrences  is  proposed.  The  model,  which 
is  termed  a  Markov  Bernoulli  process,  can  be 
viewed  as  a  sequence  of  Bernoulli  trials  with  ran- 
domized success  probabilities.  Contained  within 
the  family  of  Markov  Bernoulli  models  are 
Markov  chain  and  Bernoulli  trial  models.  Asymp- 
totic properties  of  maximum  likelihood  estimators 
of  Markov  Bernoulli  model  parameters  estimators 
and  for  developing  likelihood  ratio  tests  to  choose 
among  Markov  Bernoulli,  Markov  chain,  and  Ber- 
noulli trial  models.  Inference  procedures  are  ap- 
plied to  a  data  set  from  Washington,  D.C.  (Au- 
thor's abstract) 
W87-09026 


STATISTICAL  STRUCTURE  AND  FILTER 
CHARACTERISTICS  OF  TRITIUM  FLUCTUA- 
TIONS IN  FRACTURED  BASALT, 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-09027 


ROBUST-RESISTANT  SPATIAL  ANALYSIS  OF 
SOIL  WATER  INFILTRATION, 

Iowa  State  Univ.,  Ames.  Dept.  of  Statistics. 

N.  A.  C.  Cressie,  and  R.  Horton. 

Water  Resources  Research  WRERAQ,  Vol.  23, 

No.  5,  p  911-917,  May  1987.  6  fig,  34  ref.  NSF 

Grant  DMS-8503693. 

Descriptors:  'Data  interpretation,  'Spatial  varia- 
tion, 'Soil  water,  'Infiltration,  Estimating,  Geosta- 
tistics,  Hydrology,  Tillage  effects,  Semivario- 
grams. 

Data  taken  at  adjacent  spatial  locations  often  ex- 
hibit correlation  which  must  be  taken  into  account 
in  their  analysis.  Geostatistical  methods,  originally 
developed  for  the  mining  industry,  have  proven  to 
be  adaptable  to  hydrological  problems.  This  paper 
concentrates  on  estimating  the  spatial  correlations 
between  soil  water  infiltration  observations,  with 
special  emphasis  on  resistant  methods  to  remove 
nonstationarity.  After  this  removal,  robust  semi- 
variogram  estimators  are  used  to  examine  the  spa- 
tial  dependencies   for   various   tillage   treatments. 


There  is  some  indication  that  infiltration  character 
istics  inherit  different  types  of  spatial  dependency 
depending  on  the  tillage  treatment  applied.  (Au 
thor's  abstract) 
W87-09029 


SIMULATION  OF  THE  BORDEN  PLUMI 
USING  THE  ALTERNATING  DIRECTION  CA 
LERKIN  TECHNIQUE, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences 
For  primary  bibliographic  entry  see  Field  5B. 
W87-09030 


OVERVIEW     OF     URBAN      STORMWATEI 
MODELS, 

Camp,  Dresser  and  McKee,  Inc.,  Annandale,  VA 
For  primary  bibliographic  entry  see  Field  4C. 
W87-O9104 


MODELING    THE    FLOW    OF    IMMISCIBL1 
FLUIDS  IN  SOILS, 

Dept.    of  Soil    Science,    National    Chung   Hsin 
Univ.,  Taichung,  Taiwan,  Republic  of  China. 
For   primary  bibliographic  entry   see   Field  2C 
W87-09258 


SAFETY  FACTOR  FOR  LC50  VALUES  ALLOW 
ING  FOR  DIFFERENCES  IN  SENSITIVIT 
AMONG  SPECIES, 

Organisatie  voor  Toegepast  Natuurwetenschappi 

lijk  Onderzoek,  Delft  (Netherlands). 

For  primary  bibliographic  entry  see  Field  5C. 

W87-09266 


STATISTICAL  ANALYSIS, 

Harvard  Univ.  School  of  Public  Health,  Bostoi 

MA.  Dana  Farber  Cancer  Inst. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-09284 


BASIC  SOIL  MECHANICS, 

Oxford  Univ.  (England).  Dept.  of  Engineering  Sc 

ence. 

For  primary  bibliographic   entry   see  Field  81 

W87-09307 


STATISTICAL  TECHNIQUES  FOR  EVALUA' 
ING  PROCEDURES  AND  RESULTS  FOR  PER 
PHYTON  SAMPLING, 

Water  and  Air  Research,  Inc.,  Gainesville,  Fl 
J.  H.  Sullivan,  H.  D.  Putnam,  J.  T.  McClave,  and 
D.  R.  Swift. 

IN:  Ecological  Assessments  of  Effluent  Impacts  < 
Communities  of  Indigenous  Aquatic  Organisms, 
Symposium  Sponsored  by  ASTM  Committee  I 
19,  Ft.  Lauderdale,  FL,  29-30  January  197 
ASTM  STP  730,  1981.  p  132-141,  3  fig,  3  tab,  3  r< 
DOA  Contract  DAMD-17-75-C-5049. 

Descriptors:  'Testing  procedures,  'Water  qualit 
•Performance  evaluation,  'Statistical  methoc 
'Periphyton,  Sampling,  Industrial  wastes,  Wat 
quality  control,  Population  density,  Ecosysten 
Aquatic  environment,  Effluents. 

Statistical  procedures  for  evaluating  periphyti 
sampling  techniques  and  results  are  described.  T 
sampling  technique  utilized  was  glass  slides  inc 
bated  at  various  locations  in  a  reservoir  receivii 
industrial  effluent.  The  density,  diversity,  ai 
dominance  of  organisms  were  utilized  as  depeti 
ent  variables.  Initially,  the  sampling  and  processi 
technique  was  evaluated  to  determine  the  variabi 
ty  at  each  step.  From  this  information,  decisio 
were  made  regarding  where  in  the  process  replic 
tion  would  be  most  important.  Further,  statistii 
procedures  are  demonstrated  for  relating  sampli 
replication  to  the  ability  to  detect  differences  t 
tween  results  obtained  at  different  sampling  lo< 
tions.  Techniques  for  relating  processing  or  cow 
ing  effort  to  the  reliability  of  estimates  of  domim 
species  are  discussed.  The  statistical  techniqi 
illustrated  can  be  used  to  relate  overall  sampling 
processing  effort  or  costs  to  the  reliability  of  I 
final  results.  (See  also  W87-09311)  (Author's  i 
stract) 
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TE  OF  THE  ENVIRONMENT,  1985. 

uiization  for  Economic  Co-Operation  and  De- 
pment,  Paris  (France). 

primary   bibliographic   entry   see   Field   6G. 
-09336 


;formal-mapping  technique  for 
•ographic-wave  problems:  semi-in- 
ite    channels    and    elongated 

INS, 

lO,  Univ.  of  Washington,  Seattle,  WA  98195, 

.  Johnson. 

nal  of  Fluid  Mechanics  JFLSA7,  Vol.  177,  p 
105.  April  1987.  7  fig,  5  ref.  DOE  Grant 
15ABH00031;  NSF  Grant  CE84-45194. 

:riptors:  'Data  interpretation,  'Hydrodyna- 
,  'Conformal-mapping  technique,  *Waves, 
)graphy.  Channels,  Flow,  Equations. 

basis  of  the  conformal-mapping  method  for 
graphic-wave  problems  of  Johnson  (1985)  is 
issed  in  greater  detail  by  considering  the  in- 
ince  under  conformal  mapping  of  the  linear, 
tropic,  potentiaJ-vorticity  equation,  noted  in 
s  (1983).  A  method  is  presented  for  using  this 
erty  to  construct  further  solutions  for  waves 
agating  over  varying  topography.  Results  are 
i  for  semi-infinite  channels  and  elongated 
s.  A  coordinate  system  is  constructed  that 
caches  a  Cartesian  system  exponentially  fast 

distance  from  end-walls.  For  exponentially 
ng  topography  the  solutions  for  infinite  chan- 

semi-infinite  channels,  and  basins  have  the 

structure  and  dispersion  relation  as  waves  in 
uptical  basin,  discussed  in  Johnson  (1987).  The 
tures  presented  there  can  thus  be  considered 
some  sense  universal  for  exponentially  sloping 
graphy.  (Author's  abstract) 
■09384 


SNLNG  CURRENTS  IN  STOKES  FLOW 
I  THE  EFFICIENT  FEEDING  OF  SMALL 
ANISMS, 

York  Univ.,  NY.  Courant  Inst,  of  Mathemati- 

ciences. 

)rimary  bibliographic  entry  see  Field  2H. 
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aucrrvE  computer-aided  water 

OURCES  AND  ENVIRONMENTAL  PLAN- 
C  USING  COLOR  RASTER  GRAPHICS: 
GRAM  DESCRIPTION  AND  USER'S 
3E, 

el!  Univ.,  Ithaca,  NY.  Dept.  of  Environmen- 
ngineering. 

French,  M.  R.  Taylor,  and  D.  P.  Loucks. 
lable  from  the  National  Technical  Information 
ce,  Springfield,  VA  22161,  as  PB83-169250, 
in  paper  copy,  A01  in  microfiche.  December 
'82.  198  p,  6  fig,  3  tab. 

riptors:  'Water  resources  development,  *Re- 
ws  development,  'Water  management,  Water 
ty,  Water  quality  control,  Model  studies,  Data 
ssing,  Data  storage  and  retrieval,  Data  inter- 
tion,  Computers,  Computer  programs,  Graph- 
net  hods 

puter-aided  planning  (CAP)  programs,  which 
ide  for  the  inputting  of  spatial  geographical 
and  other  graphic  and  alphanumeric  data  as 
as  for  the  editing  and  analyzing  of  these  data, 
liscussed.  The  general  structure  of  CAP  pro- 
s  and  associated  computer  equipment  is  re- 
d,  as  are  elements  of  computer  graphics.  A 
ral  overview  of  the  CAP  program,  including 
1  procedures  for  establishing  directories,  com- 
!  and  linking  the  required  modules,  and  run- 
the  programs,  is  presented.  Operation  proce- 
I  are  examined.  A  data  sheet  for  each  CAP 
'  page  subprogram  is  supplied  and  a  series  of 
pies  illustrates  how  a  user  can  access  or  per- 
a  particular  task.  (Author's  abstract) 
■09426 


FOCUS:  FISHERIES  OCEANOGRAPHY  COOP- 
ERATIVE USERS  SYSTEM, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

D.  C.  McConaghy,  M.  J.  McPhail,  P.  D.  Moen, 
and  K.  S.  Parker. 

NOAA  Technical  Memorandum  ERL  PMEL-50, 
October  1983.  74  p,  7  fig,  1 1  ref,  5  append. 

Descriptors:  'Fish  management,  *Data  bases, 
•Fishery  data,  'Alaska,  'Fisheries,  'Oceanogra- 
phy, 'Computer  programs,  'Data  processing,  'En- 
vironmental effects,  Bering  Sea,  Gulf  of  Alaska, 
Marine  resources,  Marine  fisheries,  FOCUS  com- 
puter program,  Meterological  data  collection,  Data 
collections,  Statistical  analysis,  Fish  eggs,  Spawn- 
ing, Pollock,  Crabs,  Shelikof  Strait,  Alaska. 

A  user  friendly  data  base  management  system, 
FOCUS  (Fisheries  Oceanography  Cooperative 
Users  System),  has  been  developed  for  use  in  in- 
vestigations on  ocean-fishery  variability  and  inter- 
actions in  the  Bering  Sea  and  Gulf  of  Alaska.  This 
system  offers  the  ability  to  associate,  join  and 
directly  analyze  two  or  more  data  types  from 
various  environmental  and  fisheries  data  sets  and 
computer  systems.  Data  may  be  obtained  as  statis- 
tical summaries,  time  series  plots,  contour  plots, 
and  other  integrated  data  analyses.  The  major  data 
systems  are  R2D2,  RACEBASE,  and  METLIB. 
Two  examples  are  described:  (1)  an  analysis  of  the 
relationship  between  hydrography  and  pollock  egg 
distributions  in  the  Shelikof  Strait  and  (2)  the  rela- 
tionship between  degree  days  (an  indicator  of 
bottom  temperature)  and  the  abundance  of  four- 
year-old  crabs.  (Cassar-PTT) 
W87-095O0 


DATA  INTERCOMPARISON  THEORY  I. 
MINIMAL  SPANNING  TREE  TESTS  FOR  LO- 
CATION AND  SCALE  DIFFERENCES, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

R.  W.  Preisendorfer,  and  C.  D.  Mobley. 
NOAA  Technical  Memorandum  ERL  PMEL-38, 
December    1982.   48   p,    13   fig,   2  tab,    10  ref,   4 
append. 

Descriptors:  'Date  processing,  'Temperature, 
'Climatology,  'Seasonal  variation,  'Meterological 
data  collection,  Minimal  spanning  tree  test,  Varia- 
bility, Graphical  analysis,  Statistical  analysis, 
Mathematical  studies. 

The  minimal  spanning  tree  (MST)  scale  test  was 
applied  to  a  problem  of  defining  natural  seasons 
over  the  U.S.  mainland,  using  a  46-year  tempera- 
ture record,  1931-1976,  from  32  cities.  The  12 
months  were  partitioned  into  new  seasons  based  on 
months  with  comparable  temperature  variances. 
The  MTS  concept  was  derived  from  the  union  of 
the  data  sets  (n  samples  of  some  field  at  p  points  in 
space)  when  they  were  considered  as  n-point 
swarms  in  euclidean  p-space.  The  MST  test  is  the 
network  of  straight  lines  in  euclidean  p-space  that 
connects  the  points  of  the  pooled  swarms  with  the 
least  possible  total  length  of  its  segments.  The  test 
of  relative  location  of  data  sets  based  on  the  MST 
uses  a  generalized  notion  of  'run,'  (which  measures 
how  much  the  points  of  the  two  sets  intermingle  in 
their  MST)  while  the  scale  test  for  variance  is 
based  on  the  simple  intuitive  idea  that  the  set  with 
greater  variance  has  the  branches  of  its  part  of  the 
tree  spread  beyond  those  of  the  other.  The  MST 
test  was  compared  with  variance  calculations  of 
the  classical  form.  It  is  concluded  that  the  MST 
scale  test  is  relatively  powerful  and  useful.  (Cassar- 
PTT) 
W87-09501 


DATA  INTERCOMPARISON  THEORY  V. 
CASE  STUDY:  EFFECTS  OF  OBJECTIVE 
ANALYSIS  ON  A  TROPICAL  PACIFIC  SEA 
SURFACE  TEMPERATURE  SET, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

R.  W.  Preisendorfer,  and  C.  D.  Mobley. 
NOAA  Technical  Memorandum  ERL  PMEL-42, 


December  1982.  82  p,  40  fig,  1 1  tab,  5  ref,  append. 

Descriptors:  'Date  processing,  'Climatology, 
'Meterological  data  collection,  'Statistical  analy- 
sis, Variability,  Temperature,  Mathematical  stud- 
ies, Water  temperature,  Pacific  Ocean,  Oceanogra- 
phy, Tropical  regions. 

A  study  was  made  of  an  objective  analysis  scheme 
by  Liu  which  has  SST-gradient-dependent  smooth- 
ing and  correction  operations,  along  with  data- 
weight  and  outlier  cutoff  features.  This  scheme  is 
an  elaboration  of  that  originally  devised  by  Cress- 
man  and  subsequently  expanded  by  Levitus  and 
Oort.  The  object  of  the  study  is  to  apply  certain 
new  data  intercomparison  techniques  (developed 
in  the  four  earlier  works  of  the  present  series)  to 
the  data  set  produced  by  Liu's  scheme,  with  the 
goal  in  mind  to  determine  how  the  various  features 
of  the  new  objective  analysis  scheme  change  the 
location  (average),  scale  (variance),  and  pattern 
properties  of  the  data  set.  In  general  it  was  found 
that  the  average  properties  of  a  data  set  are  largely 
unchanged  by  application  of  the  above  feature  of 
Liu's  scheme.  However,  the  variance  and  pattern 
properties  are  significantly  changed  by  the  various 
smoothing  operations  in  Cressman-type  objective 
analysis  schemes.  In  the  case  of  Liu's  data  set  the 
changes  are  by  amounts  (0.5  degrees  C)  that  are 
climatologically  important.  Thus  a  new  objective 
analysis  scheme  may  significantly  affect  location, 
scale  and  pattern  properties  of  a  data  set,  and 
therefore  in  ways  that  could  affect  the  formation 
and  verification  of  hypotheses  of  climatic  change. 
(Author's  abstract) 
W87-09502 


DATA  INTERCOMPARISON  THEORY  IV. 
TERCILE  TESTS  FOR  LOCATION,  SPREAD 
AND  PATTERN  DIFFERENCES, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

R.  W.  Preisendorfer,  and  C.  D.  Mobley. 
NOAA  Technical  Memorandum  ERL  PMEL-41, 
December  1982.  48  p,  11  fig,  2  tab,  6  ref,  append. 

Descriptors:  'Data  processing,  'Climatology, 
'Meterological  data  collection,  'Statistical  analy- 
sis, 'Tercile  method,  Variability,  Mathematical 
studies,  Prediction,  Stochastic  analysis. 

The  tercile  (Trinomial  Stochaster)  technique  was 
used  to  examine  two  data  sets  for  closeness.  In  this 
technique,  over  a  given  set  of  points  in  space,  the 
two  fields  have  their  0-class,  1 -class,  and  2-class 
errors  tallied  and  examined  for  statistical  signifi- 
cance. The  class  errors  were  used  to  gage  the 
closeness  of  the  three  main  attributes  of  the  data 
sets:  locations  (averages),  spreads  (variance),  and 
patterns  (spatial  or  temporal).  The  tercile  tech- 
nique was  applied  to  three  problems:  (1)  gaging  the 
effects  of  different  objective  analysis  methods  on 
the  same  raw  data  set,  (2)  examining  the  self- 
predictability  of  a  data  set,  and  (3)  devising  a  new 
principal-component  selection  rule  using  the  con- 
cept of  self-predictability.  (Cassar-PTT) 
W87-09503 


DATA  INTERCOMPARISON  THEORY  II, 
TRINITY  STATISTICS  FOR  LOCATION, 
SPREAD  AND  PATTERN  DIFFERENCES, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

R.  W.  Preisendorfer,  and  C.  D.  Mobley. 
NOAA  Technical  Memorandum  ERL  PMEL-39, 
December  1982.  94  p,  30  fig,  6  tab,  8  ref,  append. 

Descriptors:  'Data  processing,  'Climatology, 
'Meterological  data  collection,  'Statistical  analy- 
sis, 'Multivariate  analysis,  Variability,  Mathemati- 
cal studies,  SITES  statistics,  SHAPE  statistic, 
SPRED  statistic. 

Three  basic  measures  of  data  set  separation  and 
procedures  for  assigning  statistical  significance  to 
these  measures  were  examined.  The  three  measures 
were  for  distances  between  (1)  means  (SITES),  (2) 
variances  (SPRED).  and  (3)  patterns  (SHAPE)  of 
space-time  geophysical  multivariate  data  sets.  The 
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patterns  were  resolved  into  spatial  and  temporal 
patterns.  Procedures  to  generate  reference  distribu- 
tions, by  which  statistical  significance  is  decided, 
were  determined  according  to  the  amount  of  data 
available:  adequate,  semi-adequate,  borderline, 
semi-inadequate,  and  inadequate.  Procedures  to 
generate  reference  distributions  for  SITES  and 
SPRED  were  developed  for  each  category.  Power 
curves  were  compared  with  those  generated  by 
some  classical  tests  for  relative  location  and  spread 
of  multivariate  data  sets.  SPRED  and  SITES  ap- 
peared to  be  relatively  useful.  (Cassar-PTT) 
W87-09504 

DATA  INTERCOMPARISON  THEORY  III.  S- 
PHASE  AND  T-PHASE  TESTS  FOR  SPATIAL 
PATTERN  AND  TEMPORAL  EVOLUTION, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

R.  W.  Preisendorfer,  and  C.  D.  Mobley. 
NOAA  Technical  Memorandum  ERL  PMEL-40, 
December   1982.    123   p,   19  Fig,  2  tab,   5   ref,   5 
append. 

Descriptors:  *Data  processing,  *Climatology, 
•Meterological  data  collection,  'Statistical  analy- 
sis, *Multivariate  analysis,  Variability,  Mathemati- 
cal studies,  SHAPE  statistic,  Spatial  distribution, 
Temporal  distribution. 

A  set  of  statistics,  which  describe  differences  in 
spatial  patterns  and  temporal  evolutions  of  data 
sets,  were  derived  from  the  SHAPE  (distances 
between  patterns)  statistic  of  a  related  study. 
SHAPE  and  its  derivatives  were  correlational, 
which  permitted  immediate  statistical  significance 
tests  using  existing  tables.  Since  the  correlation- 
type  statistics  were  limited  in  their  ability  to  dis- 
cern differences  in  spatial  and  temporal  patterns  of 
data  sets,  two  multiparameter  tests  were  devised: 
S-phase,  based  on  the  canonic  rotation  angles  be- 
tween the  spatial  frames  of  two  data  sets  that  have 
been  given  their  singular  value  decomposition;  and 
T-phase,  based  on  the  canonic  correlation  angles 
between  the  temporal  frames  of  two  data  sets 
under  the  same  type  of  decomposition.  The  multi- 
parameter tests  performed  well  under  realistic  data 
conditions  but  were  difficult  to  interpret.  (Cassar- 
PTT) 
W87-09505 


cal  (artificial)  damping  is  employed.  The  method  is 
based  on  a  Galerkin  formulation  of  the  equation  of 
motion  in  which  the  solution  is  expanded  using  the 
eigenmodes  of  the  two-dimensional  linearized 
problem  defined  over  the  spatial  domain  occupied 
by  the  dam.  The  analysis  can  be  used  to  calculate 
the  entire  time  history  of  the  response  quantities, 
including  permanent  deformations  of  earth  dams 
subjected  to  ground  shaking.  Finally,  the  efficiency 
and  low  computational  cost  make  the  technique 
very  attractive.  (See  also  W87-08608)  (Author's 
abstract) 
W87-08607 


2-D  ELASTOPLASTIC  SEISMIC  SHEAR  RE- 
SPONSE OF  EARTH  DAMS:  APPLICATIONS, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Dept.  of 

Civil  Engineering. 

A.-W.  M.  Elgamal,  A.  M.  Abdel-Ghaffar,  and  J- 

H.  Prevost. 

Journal  of  Engineering  Mechanics  JENMDT,  Vol. 

113,  No.  5,  p  702-719,  May  1987.  12  fig,  7  tab,  8  ref. 

Descriptors:  'Comparison  studies,  'Earthquakes, 
•Earth  dams,  'Numerical  analysis,  'Model  studies, 
•Shear  response,  'Seismic  shear,  Shear,  Dams, 
Equations,  Costs. 

A  method  is  presented  to  analyze  the  nonlinear 
earthquake  response  of  an  earth  dam;  the  entire 
time  history  of  the  response  quantities,  including 
permanent  deformation  of  the  dam,  is  calculated. 
Two  different  input  ground  motion  cases  are  con- 
sidered: a  moderate  and  strong  shaking  with  very 
different  frequency  characteristics.  Comparative 
studies  are  conducted  to  examine  the  influence  of 
two-dimensionality,  nonlinearity,  nonhomogeneity, 
modal  expansion,  modal  coupling,  and  the  multidi- 
mensional stress  interaction  on  the  response.  The 
results  are  also  compared  to  those  obtained  by  an 
elaborate  finite  element  analysis.  The  comparative 
study  reveals  significant  response  differences  be- 
tween one-  and  two-dimensional  analyses,  homoge- 
neous and  nonhomogeneous  models,  moderate  and 
strong  shakings,  and  one-  and  multi-mode  solution 
expansions.  In  addition,  the  comparison  indicates 
that  the  simplified  method  proposed  can  be  used  to 
reliably  estimate  the  nonlinear  earthquake  response 
of  earth  dams  modeled  as  2-D  shear  wedges.  (See 
also  W87-08607)  (Author's  abstract) 
W87-08608 


BRITISH  EXAMPLES  OF  A  HYDROGEOLO- 
GICAL  APPROACH  TO  THE  EVALUATION 
OF  DRAINAGE  PROBLEMS  IN  SUBSURFACE 
ENGINEERING, 

Institute  of  Geological  Sciences,  London  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  2F. 
W87-09593 
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2-D  ELASTOPLASTIC  SEISMIC  SHEAR  RE- 
SPONSE OF  EARTH  DAMS:  THEORY, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Dept.  of 

Civil  Engineering. 

A.-W.  M.  Elgamal,  A.  M.  Abdel-Ghaffar,  and  J- 

H.  Prevost. 

Journal  of  Engineering  Mechanics  JENMDT,  Vol. 

113,  No.  5,  p  689-701,  May  1987.  5  fig,  23  ref.  NSF 

Grant  CEE-8120757. 

Descriptors:  'Earthquakes,  'Earth  dams,  'Numeri- 
cal analysis,  'Model  studies,  'Shear  response, 
'Seismic  shear,   Shear,   Dams,  Equations,  Costs. 

A  simplified  analytical-numerical  method  for  ana- 
lyzing the  nonlinear  earthquake  response  of  earth 
dams,  modeled  as  two-dimensional,  nonhomogen- 
eous shear  wedges  in  rectangular  canyons,  is  pre- 
sented. The  method  takes  into  account  the  nonlin- 
ear, hysteretic,  and  strain-dependent  characteristics 
of  the  dam  materials.  The  hysteretic  stress-strain 
behavior  of  the  material  is  modeled  using  elasto- 
plastic  constitutive  equations  based  on  multisurface 
kinematic  plasticity  theory;  no  viscous  or  numeri- 


ENGINEERING  MEASURES:  WATERWAYS 
AND  DIVERSION  CHANNELS, 

Finkel  and  Finkel,  Yoqneam  (Israel). 

H.  J.  Finkel. 

IN-  Semiarid  Soil  and  Water  Conservation,  CRC 

Press,  Inc.,  Boca  Raton,  FL.  1986.  p  75-84,  7  fig,  1 

tab,  4  ref. 

Descriptors:  'Structural  engineering,  'Waterways, 
•Diversion  channels,  *Water  conservation,  Culti- 
vation, Agriculture,  Economic  aspects,  Hydraulic 
structures. 

There  is  a  certain  logical  order  in  applying  soil  and 
water  conservation  measures  to  cultivated  fields, 
proceeding  from  the  simple  and  less  expensive  to 
the  more  complex  and  expensive.  Only  where  the 
lesser  measures  are  inadequate  are  the  greater 
measures  added.  Note  the  word  'added'.  The  engi- 
neering measures  are  not  a  substitute  for  agronom- 
ic measures,  but  should  be  superimposed  upon 
them.  A  full  program  begins  with  correct  land  use 
(insofar  as  economic  realities  permit),  proceeds  to 
selection  of  allowable  intensity  of  rotation,  and  is 
followed  by  contour  farming,  with  strip  cropping 
where  needed.  All  of  these  measures  are  within  the 
farmer's  ability  to  establish  alone,  with  the  advice 
of  a  competent  farm  planner  and  a  bit  of  technical 
help.  If  all  of  these  practices  are  not  sufficient,  the 
farmer  must  turn  to  the  engineering  measures 
which  require  a  somewhat  higher  level  of  techni- 
cal assistance,  and  are  more  costly.  These  measures 
are,  in  themselves,  graduated  from  the  simpler  to 
the  more  complex,  and  should  be  applied  in  that 
order,  which  is  more  or  less  the  sequence  of  the 
presentation  in  this  paper.  (See  also  W87-08661) 
(Lantz-PTT) 
W87-08666 


DEFENDING  OUR  LAKESHORES, 

For   primary   bibliographic   entry   see   Field  4 
W87-08674 


GEOTECHNICAL  ASPECTS  OF  CORAM  Rl 
ERVOIR  ENLARGEMENT, 

Monenco  Consultants  Ltd.,  Montreal  (Quebec). 

J.  A.  Code,  and  M.  Afif. 

Canadian   Geotechnical   Journal   CGJOAH,  V 

24,  No.  1,  p  35-44,  February  1987.  15  fig,  1  tab 

ref. 

Descriptors:  •Reservoir  enlargement,  'Hydrai 
structures,  'Construction,  'Diversion  structui 
'Corani  reservoir,  'Canal  construction,  'Tun 
construction,  Tunnels,  Canals,  Reservoirs,  Boli< 
Dam  design,  Dam  construction,  Diversion,  Grc 
ing,  Shales,  Spillways,  Quartz,  Construction  m; 
rials,  Construction  methods. 

The  geotechnical  aspects  of  a  reservoir  enlai 
ment  project  located  in  the  headwaters  of 
Amazon  Basin,  in  the  Andean  Cordillera  of  cen 
Bolivia,  were  described.  This  reservoir  serves 
Corani  and  Santa  Isabel  hydroelectric  statu 
which  harness  in  sequence  1409  meters  of  h 
below  reservoir  level.  The  project  involved  raii 
the  existing  Corani  dam  and  constructing  a  di< 
sion  scheme  to  convey  water  from  the  adjat 
Malaga  River  watershed  into  the  enlarged  re 
voir.  The  Corani  dam  was  raised  5  meters 
adding  a  zoned  earth-rockfill  section  to  the  exis 
embankment  dam  and  constructing  a  cone 
overflow  spillway  that  incorporated  the  exis 
masonry  structure.  The  Malaga  diversion  sch 
involved  construction  of  four  intakes,  1.7  kilo 
ters  of  canals,  and  12.1  kilometers  of  tunnels, 
tunnels  were  driven  through  a  wide  variety  of  i 
types  ranging  from  good-quality  quartzites 
squeezing  shales.  The  project  was  completei 
1984.  Design  features,  construction  materials 
methods,  and  performance  were  detailed  for 
dam,  canals  and  tunnels.  (Wood-PTT) 
W87-08794 


PREDICTING  SETTLEMENT  AT  A  DAMS 
ON  A  TUNNEL  VALLEY  DEPOSIT  IN  ALB 
TA, 

Alberta  Environment,  Edmonton. 
J.  E.  McClung,  and  J.  D.  Mollard. 
Canadian   Geotechnical   Journal   CGJOAH, 
24,  No.  1,  p  45-57,  February  1987.  10  fig,  2  tal 
ref. 

Descriptors:  'Damsites,  'Subsidence,  'Soil 
chanics,  'Hydraulic  structures,  *Sedimenta 
Valleys,  Alberta,  Sand  River,  Silts,  Sedan 
Silica,  Sand,  Glacial  sediments,  Prediction. 

During  investigations  for  a  damsite  on  the 
River,  Alberta,  an  80  meter  thick  silt  deposit 
valley  approximately  500  meters  across  wa 
countered.  The  most  distinctive  feature  of  th 
posit  is  the  uniformity  of  the  silt,  with  thicknf 
up  to  50  meters  occurring  as  a  single  layer  urn 
rupted  by  seams  of  significantly  different  mat 
The  silt  is  believed  to  be  the  result  of  very  urn: 
prolonged  depositional  conditions  in  a  subg 
river.  The  silt  consists  largely  of  silical  i 
between  10  and  60  micron  and  although  it  coi 
clay,  in  some  aspects  its  behavior  os  close  tc 
of  sand.  Evidence  suggests  that  the  present  \ 
is  a  tunnel  valley  formed  by  meltwaters  tic 
through  the  underside  of  the  glacier.  The  lm 
tions  for  the  engineering  geology  of  the  da 
investigated  are  discussed  and  some  geoteel 
properties  of  this  unusual  silt  deposit  are  presi 
particularly  as  they  affect  settlement  predicti 
was  concluded  that,  although  it  was  possit 
drill  70  meters  into  the  silt  with  an  auger  dn 
degree  of  disturbance  of  the  oedometer  sa 
generally  increased  with  depth.  Because  tl 
was  deposited  uniformly,  the  average  value  i 
compression  index  as  determined  by  the  oedo 
test  could  be  checked  by  fitting  a  curve  t 
relationship  between  void  ratio  and  geostatw 
in  order  to  increase  confidence  in  the  calc 
settlement  predictions.  (Wood-PTT) 
W87-08795 
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UNDWATER  MODELLING  FOR  HYDRO- 
ER  DEVELOPMENT  IN  ICELAND, 

Consulting  Engineers,  Reykjavik  (Iceland), 
irimary  bibliographic  entry  see  Field  2F. 
08829 


r-POOL  RAISE  SPILLWAY  PROTOTYPE 
r  FOR  CHIEF  JOSEPH  DAM  COLUMBIA 
lR,  WASHINGTON, 

f  Engineer  Waterways  Experiment  Station, 
sburg,  MS.  Hydraulics  Lab. 
Fagerburg. 

nical  Report  HL-87-2,  April  1987.  Final 
irt.  62  p,  25  tab. 

riptors:  'Spillways,  'Hydraulic  structures, 
tf  Joseph  Dam,  'Columbia  River,  •Washing- 
Hydraulic  properties,  Hydrologic  models,  Hy- 
ic  head,  Piezometry,  Water  pressure. 

jtype  test  data  on  the  hydraulic  performance 
ic  standard  US  Army  Corps  of  Engineers 
vay  crest  at  Chief  Joseph  Dam  were  obtained 
wmg  structural  modifications  to  the  project 
ired  to  raise  the  pool  for  expansion  of  hydro- 
v  capabilities.  These  data  were  correlated 
comparable  data  obtained  in  model  studies  of 
lam  and  compared  with  the  data  of  earlier 
)lype  tests  prior  to  the  pool  raise.  The  proto- 

data  consisted  of  spillway  pressure  profiles 
ned  with  piezometers,  pressure  fluctuations 
ated  by  pressure  cells  embedded  in  the  spill- 
crest,  and  vibrations  monitored  by  accelero- 
rs  bonded  to  the  trunnion  bridge  and  access 
ry  floor.  The  data  were  obtained  at  heads  of 
and  1.21  times  the  design  head  H  sub  d  in  one 

hay  at  full  and  partial  gate  openings.  Good 
;lation  was  found  between  the  model  and  pro- 
>e  spillway  data  for  the  increased  head  design, 
negative  pressures  in  the  prototype  generally 
6d  with  those  predicted  in  the  model.  These 
rive  pressures  exceeded  those  obtained  in  ear- 
prototype  tests  primarily  due  to  the  increased 

elevation  and  subsequent  higher  heads.  No 
ficant  pressure  fluctuations  that  could  cause 
nance  in  the  structure  were  found  for  any  flow 
lition.  No  significant  vibrations  or  displace- 
ts  were  evident  from  the  acceleration  measure- 
ts.  (Author's  abstract) 
-09153 


Water  and  Power  Resources  Service,  Denver,  CO. 

Engineering  and  Research  Center. 

For  primary  bibliographic  entry  see  Field  8F. 

W87-09158 


COOLIDGE  DAM:  PHOTOGRAPHS  WRITTEN 
HISTORICAL  AND  DESCRIPTIVE  DATA  RE- 
DUCED COPIES  OF  DRAWINGS, 

National  Park  Service,  San  Francisco,  CA.  West- 
ern Region. 
D.  M.  Introcaso. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia,  22161.  Report  No. 
HAER  No.  AZ-7,   1986.   136  p,  111  fig,   132  ref. 

Descriptors:  *Coolidge  Dam,  *Gila  River,  'Arizo- 
na, 'Water  resources  development,  Water  supply, 
Irrigation,  Dams,  Structural  engineering,  Hydrau- 
lic structures. 

Coolidge  Dam,  a  unique  multiple  dome  structure  is 
unique  in  that  its  design  employs  a  variation  on  the 
successive  arch  design.  Three  large  domes,  an- 
chored by  two  buttresses,  stand  approximately  250 
feet,  impounding  the  Gila  River  for  twenty  three 
miles  when  full.  Because  of  the  unique  design, 
construction  required  the  fabrication  of  special 
form  work  to  carry  the  domes  vertically  and  then 
flaring  downstream.  The  dam's  construction  plant 
layout  design  was  also  innovative,  using  a  tramway 
to  convey  aggregate  to  the  mixing  plant  which 
used  a  gravity  flow  system  to  process  concrete  to 
the  placing  tower.  Combined  with  a  dual  cableway 
system,  the  construction  design  made  good  use  of 
available  technology  and  provided  an  integrated 
system  limiting  excessive  labor.  Because  of  the 
several  novel  elements  used  to  construct  the  dam, 
it  was  completed  one  year  ahead  of  schedule. 
Today,  Coolidge  Dam  supplies  developed  Gila 
River  water  to  the  Pima  and  Maricopa  Indian 
tribes  on  the  Gila  River  Indian  Reservation  under 
the  San  Carlos  Irrigation  Project,  and  to  anglo 
lands  under  the  San  Carlos  Irrigation  and  Drainage 
District.  Both  entities,  under  adjudicated  rights, 
can  cultivate  up  to  50,000  acres  depending  on 
available  storage  behind  Coolidge.  Although  water 
delivery  is  administered  by  two  independent  agen- 
cies, both  share  an  integrated  water  transmission 
and  delivery  system.  (Lantz-PTT) 
W87-09163 


Structures — Group  8A 

istics,  'Hydraulics,  Froude  number,  Plane  flow, 
Engineering,  Hydraulic  design,  Hydraulic  struc- 
tures, Flow,  Prediction,  Channels,  Irrigation  sys- 
tems, Flood  protection,  Sewer  systems. 

The  lateral  outflow  mechanism  of  side  weirs  is 
investigated  using  a  one-dimensional  approach.  In 
particular,  the  effects  of  flow  depth,  approaching 
velocity,  lateral  outflow  direction  and  side  weir 
channel  shape  are  included,  resulting  in  expressions 
for  the  lateral  outflow  angle  and  the  lateral  dis- 
charge intensity.  The  conventional  weir  formula 
for  plane  flow  conditions  is  reproduced  for  vanish- 
ing channel  velocity.  However,  for  increasing 
local  Froude  number,  the  lateral  outflow  intensity 
decreases  under  otherwise  fixed  flow  parameters. 
A  comparison  of  the  theoretically  determined  solu- 
tion with  observations  indicates  a  fair  agreement. 
The  results  are  then  applied  to  open  channel  bifur- 
cations by  considering  a  side-weir  of  zero  weir 
height.  Distinction  between  sub-  and  supercritical 
flow  conditions  is  made.  Again,  the  computed  re- 
sults compare  well  with  the  observations  and  allow 
a  simple  prediction  of  all  pertinent  flow  character- 
istics. (Author's  abstract) 
W87-09196 


FISH       DIVERSION       IN       HYDROPOWER 
INTAKE, 

Iowa  Univ.,   Iowa  City.   Inst,   of  Hydraulic  Re- 
search. 

For  primary  bibliographic  entry  see  Field  81. 
W87-09197 


STREAMBANK      PROTECTION      BY      SUB- 
MERGED VANES, 

Iowa  Univ.,   Iowa  City.   Inst,   of  Hydraulic  Re- 
search. 

For   primary   bibliographic   entry   see   Field   4D. 
W87-09198 


DESIGN   AND   USE   OF   PRESSURE   SEWER 
SYSTEMS, 

Thrasher  Engineering,  Rogers,  AR. 

For   primary   bibliographic   entry   see   Field   5D. 

W87-09309 


BANKMENT  DAM  INSTRUMENTATION 
WAL, 

jrado  Univ.  at  Denver.  Dept.  of  Civil  Engi- 

mg. 

..  Bartholomew,  B.  C.  Murray,  and  D.  L. 

ns. 

liable  from  the  National  Technical  Information 

ice,    Springfield,    Virginia,    22161,    as    PB87 

'68.  A03  in  paper  copy,  A01   in  microfiche. 

lary   1987.   250  p,    115   fig,   8   tab,   90  ref,   4 

■a 

criptors:  'Embankments,  'Dams,  'Manuals, 
trumentation,  Construction,  Reservoirs,  Moni- 
ng,  Hydraulic  properties,  Vibration,  Seepage, 
:er  pressure. 

ig  instruments  to  gather  information  on  the 
ormance  of  an  embankment  dam  is  vital.  The 
ty  and  proper  functioning  of  a  dam  must  be 
ssed  continuously  -  during  construction,  during 
filling  of  the  reservoir,  and  during  the  service 
of  the  dam.  Many  types  of  instrumentation 
ems  are  used  for  embankment  dams.  Systems 
utor  water  pressure,  seepage,  internal  move- 
it,  surface  movement,  vibration,  and  other  sig- 
:am  parameters.  The  various  instrumentation 
ems  used  by  the  Bureau  of  Reclamation  are 
:ribed  in  this  manual,  which  is  intended  for 
igners,  engineers,  instrument  readers,  dam  oper- 
rs,  and  dam  safety  personnel.  The  history,  pur- 
e.  and  current  usage  of  each  type  of  system  is 
:ussed.  Each  system  is  described;  its  advantages 
disadvantages  are  analyzed;  and  its  installation 
niionng,  and  data  handling  procedures  are  out- 
d.  (Author's  abstract) 
7-09157 


UNDATION   TREATMENT   USING   PNEU- 
UT.CALLY  APPLIED  CONCRETE, 


DESIGN  OF  SPILLWAY  CRESTS, 

MCI  Consulting  Engineers,  Inc.,  Nashville,  TN. 
A.  J.  Reese,  and  S.  T.  Maynord. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  Vol.  113,  No.  4,  p  476-490,  April  1987. 
12  fig,  2  tab,  19  ref,  1  append. 

Descriptors:  'Hydraulic  design,  'Spillway  crests, 
'Flood  control,  'Hydraulic  structures,  Model 
studies,  Slopes,  Discharge  coefficient,  Piers,  Dam 
stability,  Hydraulics,  Abutments,  Cavitation,  Flow, 
Mathematical  studies,  Mathematical  equations,  En- 
gineering, Hydraulic  engineering. 

The  elliptical  upstream  quadrant  spillway  design  as 
proposed  by  Murphy  (1973)  has  been  tested  over  a 
wide  range  of  conditions.  It  has  been  shown  to 
yield  reliable  hydraulic  characteristics  and  has 
been  demonstrated  to  closely  fit  the  lower  nappe  of 
a  ventilated  sharp-crested  weir.  Though  prototype 
data  are  lacking,  unpublished  model  study  results 
of  a  spillway  designed  using  this  method  compare 
well  with  predicted  values.  The  advantage  to  using 
this  method  is  that  it  is  supported  by  systematic 
experimental  data,  and  it  is  applicable  to  spillways 
of  any  practical  height  or  upstream  face  slope. 
(Author's  abstract) 
W87-09195 


LATERAL  OUTFLOW  OVER  SIDE  WEIRS, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Dept.  of  Civil  Engineering. 
W.  H.  Hager. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  1 13,  No.  4,  p  491-504,  April  1987.  7 
fig,  12  ref,  1  append. 

Descriptors:  'Hydrodynamics,  'Weirs,  'Lateral 
outflow,  'Hydraulic  engineering,  'Flow  character- 


CONCRETE  DAM  OF  THE  DENIN  DNEPR 
HYDROELECTRIC  STATION, 

V.  N.  Durcheva,  A.  N.  Kazachenko,  and  S.  M. 

Puchkova. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 

No.  7,  p  381-386,  July  1986.  4  fig,  6  ref.  Translated 

from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  7,  p  1- 

5,  July  1986. 

Descriptors:  'Concrete  dams,  'Concrete  construc- 
tion, 'USSR,  'Darns,  'Construction,  Concrete, 
Design,  Foundations. 

This  report  describes  the  Construction  history  of 
the  Dnepr  dam,  which  was  first  constructed  from 
1927-1932,  twice  destroyed  in  1941  and  1943,  re- 
built from  1944-1950,  and  expanded  from  1970- 
1980.  The  theory  behind  the  design  of  the  original 
dam  is  discussed  with  special  mention  made  of  the 
problems  of  concrete  cracking.  The  reconstruction 
is  also  described,  and  a  summary  of  the  present 
state  of  the  dam  is  given.  It  is  concluded  that  the 
reconstruction  and  the  expansion  of  the  dam  were 
carried  out  successfully,  that  the  static  behavior  of 
the  dam  is  characterized  by  a  thermal  stress  state 
of  the  concreted,  and  that  in  the  future  it  will  be 
necessary  to  determine  the  effect  of  gas  on  a 
change  in  the  seepage  resistance  in  the  rock  foun- 
dation and  hydrostatic  levels.  (Ram-PTT) 
W87-09352 


ARCH    DAM    OF    THE    KHUDONI    HYDRO- 
ELECTRIC STATION, 

P.  A.  Dzhakeli,  V.  D.  Kobakhidze,  and  G.  I. 

Koridze. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 

No.  7,  p  386-393,  July  1986.  5  fig,  3  ref.  Translated 

from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  7,  p  5- 

11,  July  1986. 
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Group  8A — Structures 

Descriptors:  *Arch  dams,  'Khudoni  station,  *Dam 
construction,  "Hydroelectric  power  stations,  Con- 
centration methods,  Dams,  Inguri  River,  USSR. 

The  Khudoni  hydroelectric  station  is  located  in  the 
western  part  of  the  Georgian  SSR  on  the  Inguri 
River  at  a  site  32  kilometers  above  the  site  of  the 
Inguri  dam.  The  Khudoni  station  includes  the  fol- 
lowing main  structures:  a  concrete  arch  dam  200.5 
m  high,  a  free  flow  diversion  tunnel  located  on  the 
left  bank  of  the  canyon  with  a  length  of  438  m  and 
cross  section  of  9  x  10  m  with  a  design  discharge  of 
1030  cubic  meters  per  second,  three  deep  lake 
intakes  with  sill  elevations  of  110  and  128  m  with 
an  emergency  guard  gate  chamber  located  on  the 
right  bank  of  the  river  near  the  dam,  175  m  long 
inclined  penstock,  underground  power  house  with 
three  units  N  =  700,000  kW,  normal  annual  produc- 
tion of  1660  million  kWh,  and  three  tailrace  pres- 
sure tunnels  with  surge  tanks,  each  90  m  long.  The 
report  describes  the  engineering  geologic  and  se- 
mitectonic  conditions  of  the  site,  and  the  design 
selection,  the  structural  elements,  the  reinforce- 
ment, the  stress-strain  state,  the  underground  con- 
touring and  the  outlet  workjs  of  the  dam.  (Ram- 
PTT) 
W87-09353 


ASSIGNMENT     OF     STRENGTH      REQUIR- 
MENTS  OF  CONCRETE  FOR  LARGE  DAMS, 

For  primary  bibliographic  entry  see  Field  8F. 
W87-09354 


CONSIDERTION  OF  THE  STRESS-STRAIN 
STATE  IN  CALCULATIONS  OF  SLOPE  STA- 
BILITY OF  EARTH  DAMS, 

For  primary  bibliographic  entry  see  Field  8D. 
W87-09356 


MODEL  OF  STABILITY  OF  REVETMENTS  OF 
EARTH  SPILLWAY  SLOPES, 

For  primary  bibliographic   entry  see  Field   8D. 
W87-09357 


DETERMINATION  OF  THE  ICE  LOAD  ON 
ELEMENTS  OF  MARINE  HYDRAULIC 
STRUCTURES, 

A.  L.  Golldin,  and  M.  G.  Gladkov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  7,  p  417-420,  July  1986.  1  fig,  3  tab,  9  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  7,  p  27-29,  July  1986. 

Descriptors:  *Sea  ice,  *Ice  load,  "Marine  struc- 
tures. 

The  existing  methods  of  determining  ice  loads  on 
hydraulic  structures  were  developed  on  the  basis 
of  long-term  experiments  on  the  effect  of  ice  on 
river  structures  during  the  spring  ice  run.  For 
marine  structures  the  maximum  ice  loads  occur 
during  slow  horizontal  movements  of  the  ice  flow 
with  speed  of  0. 1  meters  per  second  or  less.  There- 
fore, the  techniques  used  on  rivers  are  not  used  at 
sea.  The  design  of  safe,  economical  marine  struc- 
tures requires  a  consideration  of  the  maximum  ice 
load.  At  present  there  are  no  sufficiently  substan- 
tial methods  of  calculating  the  maximum  ice  loads 
for  sea  conditions.  The  purpose  of  this  work  was  to 
investigate  the  limit  state  of  sea  ice  interacting  with 
the  vertical  elements  of  hydraulic  structures  and  to 
develop  a  simple,  reliable  method  of  determining 
the  maximum  ice  load  on  marine  structures.  (Ram- 
PTT) 
W87-09359 


DETERMINATION    OF   MAXIMUM    DESIGN 
DISCHARGES, 

For  primary  bibliographic  entry  see  Field  2E. 
W87-09362 


ON-SITE  OBSERVATIONS  OF  THE  STATE  OF 
STRUCTURES  AT  THE  KANEV  LOCK, 

For  primary  bibliographic  entry  see  Field  7A. 
W87-09363 


FUTURE  TRENDS  IN  HYDROPOWER  DEVEL- 
OPMENT IN  CHINA, 

Dept.  of  Foreign  Affairs,  Ministry  of  Water  Re- 
sources and  Electric  Power,  Beijing,  China. 
T.  Aixing. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  39,  No.  5,  p  14-16,  May  1987.  1 
fig,  3  tab. 

Descriptors:  'Hydropower  development,  'Hydro- 
electric power,  *China,  *Water  resources  develop- 
ment, Dams,  Construction,  Yangtze  River,  Yellow 
River,  Hougshui  River. 

Only  about  7  per  cent  of  China's  vast  hydro  poten- 
tial has  so  far  been  developed.  Although  more  than 
80,000  plants  have  been  built,  most  of  these  have 
been  small-scale  projects.  In  the  seventh  five-year 
plan  (1986-90)  hydropower  development  is  being 
accelerated,  and  a  total  installed  capacity  of  8000 
MW  is  to  be  added  in  this  period.  Major  schemes 
are  planned  on  the  Yangtze,  Yellow  and  Hongshui 
rivers.  (Author's  abstract) 
W87-09407 


CONCRETE       TEMPERATURE       CONTROL 
DURING  DAM  CONSTRUCTION, 

Binnie   and    Partners,    Consulting    Engineers,   25 

Newgate  Street,  Chester,  UK. 

For  primary  bibliographic  entry  see  Field  8F. 

W87-09408 


MONITORING  PROGRAMME  FOR  EMBANK- 
MENT DAMS, 

Lahmeyer  International  G.m.b.H.,   Frankfurt  am 

Main  (Germany,  F.R.). 

L.  D.  Schewe. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  39,  No.  5,  p  23-26,  May  1987.  12 

tab. 

Descriptors:  'Embankment  dams,  'Monitoring, 
'Reservoirs,  Construction,  Dams,  Measuring  in- 
struments, Design  standards,  Operations. 

The  article  summarizes  the  experiences  of  monitor- 
ing the  behavior  of  embankment  dams  mainly 
during  the  critical  period  of  the  initial  reservoir 
filling.  It  presents  recommendations  for  the  fre- 
quency of  regular  measurements,  and  relevant 
counter-measures  for  the  occurrence  of  anomalies 
in  the  dam's  behavior.  (Author's  abstract) 
W87-09409 


ROMAN  DAMS  IN  SOUTHERN  PORTUGAL, 

Technical  Univ.  of  Lisbon  (Portugal). 

For  primary  bibliographic  entry  see  Field  6E. 

W87-09411 


SRI  LANKA'S  RANDENIGALA  PROJECT, 

Salzgitter  Consult  GmbH,  Postfach  41  11  69,  3320 

Salzgitter  41,  Federal  Republic  of  Germany. 

U.  Drewes. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  39,  No.  5,  p  45-50,  May  1987.  6 

fig,  2  tab,  7  ref. 

Descriptors:  'Hydropower  development,  *Ran- 
denigala  Project,  'Sri  Lanka,  'Rockfill  dams, 
'Dams,  Construction,  Turbines,  Mahaweli  River, 
Irrigation. 

Randenigala  is  one  of  five  major  schemes  which 
together  form  the  Accelerated  Mahaweli  Program. 
After  a  construction  period  of  four  years,  the  102 
m-high  Randenigala  rockfill  dam  and  its  appurte- 
nant structures  were  completed  in  August  1986,  on 
schedule.  With  the  final  commissioning  of  the  tur- 
bines at  the  end  of  1986,  the  Randenigala  project 
now  fulfills  all  of  its  multipurpose  tasks.  (Author's 
abstract) 
W87-09412 


OVERTOPPING    RISK    FOR    AN    EXISTING 
DAM, 

Illinois  Univ.  at  Urbana-Champaign. 

S.  T.  Cheng,  B.  C.  Yen,  and  W.  H.  Tang. 

Available  from  the  National  Technical  Information 


Service,  Springfield,  VA  22161,  as  PB83-168I 
A 10  in  paper  copy,  A01  in  microfiche.  Decern 
1982.    197  p,   56  fig,   24  tab,  94  ref,   3  appe 

Descriptors:  'Hydraulic  structures,  *Da 
•Water  level  fluctuations,  'Reservoirs,  'Probal 
ty  models,  'Risks,  Mathematical  models,  Mc 
studies,  Floods,  Earth  dams,  Wind. 

A  probability-based  methodology  for  evalual 
the  overtopping  risk  of  dams  is  formulated.  A 1 
combination  model  is  established  to  account 
the  combined  effects  resulting  from  concurrenc 
flood  and  wind.  A  procedure  for  evaluating 
risk  of  overtopping  induced  by  flood  and  win 
presented.  Four  risk  computation  techniques 
compared:  (1)  direct  integration  method;  (2)M< 
Carlo  simulation  method;  (3)  mean-value  f 
order  second-moment  method,  and  (4)  advan 
first-order  second-moment  method.  The  advat 
first-order  second-moment  method  is  shown  k 
the  preferred  method  for  risk  evaluation  of  di 
A  medium-sized  earth  dam  in  northern  Illino: 
used  as  an  example  to  demonstrate  how  to  evali 
the  risk  of  overtopping  over  a  given  period  of  I 
using  the  proposed  risk  model  and  proced 
Overtopping  risk  evaluated  by  using  the  noi 
pool  level  of  the  reservoir  together  with  an  inf 
flood  generated  by  24-hour  rainfall  is  found  l< 
conservative.  (Author's  abstract) 
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DREDGED  MATERIAL  CONTAINMENT 
LONG  ISLAND  SOUND  (WITH  SPECIAL  1 
PHASIS  ON  EASTERN  NEW  YORK  WATE 

Tetra  Tech,  Inc.,  Melville,  NY. 
J.  Pagenkopf. 

Available  from  the  National  Technical  Infonna 
Service,  Springfield,  VA  22161,  as  ADA-122 
A07  in  paper  copy,  A01  in  microfiche.  Addem 
to  Interim  Report  to  U.S.  Army  Corps  of  E 
neers,  New  England  Div.,  March  1981.  128  f 
fig,  21  tab,  1  ref,  2  append. 

Descriptors:  'Dredging,  'New  York,  'Conn 
cut,  'Ocean  dumping,  'Water  pollution  con 
Water  pollution  prevention,  Water  pollv 
sources,  Spoil  banks,  Wastes,  Waste  disp 
Waste  management. 

One  hundred  twenty-one  sites  for  possible  pei 
nent  dredged  material  containment  facilities  a 
the  New  York-Connecticut  shoreline  were  e: 
ined.  The  primary  considerations  for  site  selec 
were  presented  and  discussed.  Consideration 
elude:  engineering  aspects  such  as  containmen 
pacity,  exposure  access;  optimization  of  ecom 
benefits  such  as  minimum  construction  costs 
capitol  investments,  minimum  operations  and  n 
tenance  costs,  maximum  re-use  potential;  env: 
mental  protection;  and  protection  of  overall  pi 
interest,  including  public  health  and  welfare,  * 
acceptability,  and  legal  and  regulatory  asp 
(Halterman-PTT) 
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PROTECTION  OF  THE  KARSTIC  SPRI 
SYSTEM  IN  GOLUBINKA  AGAINST  C 
TAMINATION  BY  THE  SEA  WATER  (LA  P 
TECTION  DU  SYSTEME  DES  SOURCES  i 
STIQUES  DE  GOLUBINKA  CONTRE  LA  C 
TAMINATION  PAR  LA  MER), 
Elektroprojekt,  Zagreb  (Yugoslavia). 
For  primary  bibliographic  entry  see  Field  4B. 
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GROUNDWATER  CONTROL  IN  OPENC 
MINING  OF  A  LIGNITE  DEPOSIT  IN  SOI 
ERN  GREECE, 

Public     Power    Corporation     Administratioi 

Mines,  Athens  (Greece). 

For  primary  bibliographic  entry  see  Field  4B. 
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INFLUENCE  OF  UNDERGROUND  ( 
STRUCTIONS  IN  CRYSTALLINE  ROCK 
GROUNDWATER  CONDITIONS  AND 
USE  OF  ARTIFICIAL  RECHARGE  TO 
STORE  A  LOWERED  PIEZOMETRIC  | 
FACE, 
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n  Univ.   of  Tech.,    Goteborg   (Sweden). 

f  Water  Supply  and  Sewerage. 

nary  bibliographic  entry  see  Field  4B. 
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3GEOLOGICAL  ASPECTS  OF  GROUND 
*  INFLOW  IN  THE  JUKTAN  TUNNELS, 

SN. 

a  Driftledningen,  Vaellingby  (Sweden). 

nary  bibliographic  entry  see  Field  2F. 
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M  OF  UNDERGROUND  WATER  IN  A 

1C  COUNTRY  AND  THE  TUNNELS  EX- 

•ED    FOR    WATER    TRANSPORT    TO 

«  (LE  REGIME  DES  EAUX  SOUTER- 

S  DANS  UN  PAYS  KARSTIQUE  ET  LES 

UES    DE    LA    GRANDE    ADDUCTION 

D'ATHENES), 

t  Thrace,  Xanthi  (Greece).  Lab.  de  Geolo- 

genieur. 

mary  bibliographic  entry  see  Field  2F. 
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.EMS  OF  WATER  INRUSH  INTO 
I  UNDERGROUND  MINES  WITH  SPE- 
EMPHASIS  TO  SEA  WATER  INRUSH 
UGH  KARSTIC  LIMESTONES  OR  IM- 
EaBLE  FORMATIONS, 
Univ.  (Greece). 

mary  bibliographic  entry  see  Field  2F. 
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HYDROGEOLOGICAL  SOLUTIONS  TO 
EXPLOITATION  OF  UNDERGROUND 
rE  MINES  (QUELQUES  SOLUTIONS 
OGEOLOGIQUES  DANS  LA  CON- 
TION  DES  MINES  DE  LIGNITE  SOU- 
dNES), 

mary  bibliographic  entry  see  Field  4B. 
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CHANNEL  HYDRAULICS, 

i  Univ.   System,   Las   Vegas.    Desert   Re- 

Inst. 

Tench. 

w-Hill  Book  Co.,  New  York,  NY.  1985.  706 


jtors:  'Open-channel  flow,  'Open  channels, 
itilic  properties,  Flow  characteristics,  Chan- 
w,  Flow  measurement,  Diffusion,  Gages, 
natical  studies,  Streamflow,  Gaging,  Stream 
Model  studies. 

»k  is  designed  primarily  as  a  reference  for 
acticing  engineer;  however,  a  significant 
r  of  examples  are  used,  and  it  can  serve 
tely  as  a  text  in  either  an  undergraduate  or 
te  course  in  civil  or  agricultural  engineer- 
le  book  approaches  open-channel  hydraulics 
he  viewpoint  of  presenting  basic  principles 
eir  application.  There  are  14  chapters.  In 
t  1,  basic  definitions  and  the  equations 
govern  flow  in  open  channels  are  intro- 
In  Chapters  2  and  3,  the  laws  of  conserva- 
energy  and  momentum  are  introduced,  and 
itions  of  these  basic  laws  to  both  rectangular 
onrectangular  channels  are  discussed.  In 
ts  4  and  5,  uniform  flow  and  its  computa- 
e  discussed.  Chapter  6,  gradually  and  spa- 
varied  flow  is  considered.  In  Chapter  7, 
5  methods  of  designing  channels  are  present- 
ed channels,  stable,  unlined,  earthen  chan- 
mJ  grass-lined  channels).  In  Chapter  8,  meth- 
flow  measurement  are  considered.  Tech- 
included  in  this  discussion  are  devices  and 
lures  for  stream  gaging,  weirs,  flumes,  and 
ts.  In  Chapter  9  rapidly  varied  flow  in  non- 
tic  channels  is  discussed.  Chapter  10  dis- 
transport  processes  known  as  turbulent  dif- 
and  dispersion.  In  Chapter  11  the  topic  of 
tnt,  buoyant  surface  jets  in  open-channel 
>  discussed.  In  Chapters  12  and  13  gradually 
pidly  varied  unsteady  flows  are  considered. 


Finally,  in  Chapter  14,  the  design,  construction, 
and  use  of  physical  models  in  the  study  of  open- 
channel  hydraulics  are  discussed.  Among  the  types 
of  models  considered  are  geometrically  distorted 
and  undistorted;  fixed  and  movable  bed;  and  ice. 
(Lantz-PTT) 
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REVERSE  PATHLINE  CALCULATION  OF 
TIME-RELATED  CAPTURE  ZONES  IN  NON- 
UNIFORM FLOW, 

Illinois  State  Water  Survey,  Champaign.  Ground- 
Water  Section. 

For  primary  bibliographic  entry  see  Field  2F. 
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RIVER  FLOW  WITH  EXCESSIVE  SUSPENDED 
SEDIMENT  LOAD:  AN  EVALUATION  OF 
TURBULENT  FLOW  CHARACTERISTICS, 

Lulea  Univ.  of  Technology  (Sweden). 

For  primary  bibliographic  entry  see  Field  2E. 
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LATERAL  MIXING  IN  CHANNELS  DUE  TO 
SECONDARY  CURRENTS, 

Uppsala  Univ.  (Sweden).  Div.  of  Hydrology. 
For  primary  bibliographic  entry  see  Field  2E. 
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HYDRODYNAMICS  AND  STRUCTURE: 
INTERACTIVE  EFFECTS  ON  MEIOFAUNA 
DISPERSAL, 

Wabash  Coll.,  Crawfordsville,  IN.  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  2L. 
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STRUCTURE  AND  DYNAMICS  OF  INTERNAL 
WAVES  IN  BALDEGGERSEE, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Lab.  d'Hydraulique. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-08864 


DYNAMICS  OF  BOTTOM  CURRENTS  IN  A 
SMALL  LAKE, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Lab.  d'hydraulique. 
For  primary  bibliographic  entry  see  Field  2H. 
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SURFACE  MANIFESTATIONS  OF  INTERNAL 

OSCILLATIONS  IN  A  HIGHLY  SALINE  LAKE 

(THE  DEAD  SEA), 

Weizmann  Inst,  of  Science,  Rehovot  (Israel).  Dept. 

of  Isotope  Research. 

For  primary  bibliographic  entry  see  Field  2H. 
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POST-POOL  RAISE  SPILLWAY  PROTOTYPE 
TEST  FOR  CHIEF  JOSEPH  DAM  COLUMBIA 
RIVER,  WASHINGTON, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8A. 
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LATERAL  OUTFLOW  OVER  SIDE  WEIRS, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  8A. 
W87-09196 


STREAMBANK      PROTECTION      BY      SUB- 
MERGED VANES, 

Iowa  Univ.,   Iowa  City.   Inst,   of  Hydraulic  Re- 
search. 

For   primary   bibliographic   entry   see   Field   4D. 
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BASIC  HYDRAULICS, 

Royal  Military  Coll.  of  Science,  Shrivenham  (Eng- 


land). Dept.  of  Civil  Engineering. 

P.  D.  Smith. 

Butterworth   Scientific,    London,    England. 

156  p. 
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Descriptors:  'Hydraulic  engineering,  'Computers, 
•Computer  programs,  'Groundwater  movement, 
'Open-channel  flow,  Flow  profiles,  Hydraulic  ma- 
chinery, Civil  engineering,  Seepage. 

Computing  is  seen  to  a  great  help  to  engineering 
because  a  clear  exposition  (and  consequently  a 
good  understanding)  of  the  engineering  equations 
and  procedures  is  required  in  order  to  write  a 
successful  computer  program.  This  book  uses  the 
programming  language  called  BASIC,  and  aconym 
derived  from  'Beginners  All-purpose  Symbolic  In- 
struction Code'.  With  the  development  of  micro- 
computers which  have  built-in  BASIC,  this  lan- 
guage has  largely  usurped  FORTRAN  (and  its 
variants)  as  the  msot  important  computer  language 
for  general  use  by  engineers.  When  students  write 
computer  pgrograms,  the  use  of  BASIC  is  seen  to 
have  the  advantage  over  other  languages  in  that  it 
enables  programs  to  be  developed  (i.e.  run,  modi- 
fied when  errors  are  found  and  then  re-run  until 
successful  operation  has  been  achieved)  more  rap- 
idly than  with  other  systems.  With  the  exception  of 
the  first,  which  presents  a  summary  of  the  tech- 
nique of  computing  in  BASIC  together  with  com- 
ments and  listing  of  the  main  commands  and  state- 
ments, each  chapter  consists  of  a  shrot  text  which 
contains  a  summary  of  relevant  theory.  This  is  in 
the  form  of  short  'essays'  which  introduce  the 
fundamental  concepts  and  the  appropriate  govern- 
ing equations.  There  follows  a  series  of  worked 
examples  consisting  primarily  of  an  introduction  in 
which  teh  general  topic  or  specific  problem  to  be 
considered  is  presented.  A  program  capable  of 
solving  the  problem,  etc.  is  then  given,  together 
with  examples  of  the  output,  sometimes  for  several 
different  sets  of  conditions.  Finally,  in  a  section 
headed  Program  Notes  the  way  the  program  is 
constructed  and  operates  is  comprehensively,  yet 
concisely,  explained  and  the  engineering  lessons  to 
be  learnt  from  the  program  output  are  indicated. 
Each  chapter  concludes  with  a  set  of  problems  for 
the  student  to  attempt.  The  chapter  topics  are 
those  which  form  the  basis  of  a  fundamental  appre- 
ciation of  civil  engineering  hydraulics  commencing 
with  a  chapter  that  introduces  the  elements  of  fluid 
mechanics.  Chapter  3  deals  with  flow  in  bounded 
systems  -  pipies  and  conduits  -  and  includes  not 
only  the  theory  of  steady  flow,  but  also  an  intro- 
duction to  the  theory  of  pressure  transients  in 
pipelines.  In  Chapter  4,  open  channel  flow  is  intro- 
duced and  includes  uniform,  rapidly  and  gradually 
varying  flow,  and  unsteady  channel  flows.  Chapter 
5  discusses  the  theory  of  hydraulic  machines  laying 
particular  emphasis  on  those  machines  that  are  of 
prime  concern  in  civil  engieering.  The  final  chap- 
ter is  concerned  with  groundwater  and  seepage 
flow,  introducing  the  concept  of  potential  func- 
tions to  desribe  the  flow  associated  with  many 
different  physical  situations.  (Lantz-PTT) 
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PROGRAMMED  CLOSING  OF  GATES  UPON 
LOSS  OF  DRIVE  BY  A  PUMP  UNIT, 

For  primary  bibliographic  entry  see  Field  8C. 
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INTERNAL  HYDRAULICS  OF  DIFFUSERS 
WITH  UNIFORM  LATERAL  MOMENTUM 
DISTRIBUTION, 

Concordia  Univ.,  1455  De  Maisonneuve,  Montreal, 

Quebec,  Canada  H3G  1M8. 

A.  S.  Ramamurthy,  and  M.  G.  Satish. 

Journal   of  Environmental   Engineering   (ASCE) 

JOEDDU,  Vol.  113,  No.  3,  p  449-463,  June  1987.  9 

fig,  1  tab,  12  ref. 

Descriptors:  'Wastewater  disposal,  'Outfall,  'Hy- 
drodynamics, 'Hydraulics,  'Diffusers,  'Pipes, 
'Static  mixers,  Effluents,  Model  studies,  Distribu- 
tion. 

This  study  deals  with  the  internal  hydraulics  of  a 
multiport  diffuser  that  ensures  uniform  momentum 
distribution  along  the  span  of  main  pipe.  Multiport 
diffuser  systems  consisting  of  lateral  outlets  are 


■ 


175 


Field  8— ENGINEERING  WORKS 


Group  8B — Hydraulics 

generally  found  suitable  for  mixing  chemicals  and 
for  the  disposal  of  large  quantities  of  industrial 
effluents.  For  effluents  whose  mixing  is  dominated 
by  the  source  momentum  flux,  it  is  important  to 
maintain  a  uniform  lateral  momentum  distribution 
along  the  length  of  the  main  pipe.  Experiments  to 
verify  the  proposed  model  were  also  conducted. 
Results  in  the  form  of  design  charts  for  specific 
cases  of  hydraulically  smooth  as  well  as  rough 
pipes  are  presented.  (Author's  abstract) 
W87-09366 


TURBULENCE  STATISTICS  IN  FULLY  DE- 
VELOPED CHANNEL  FLOW  AT  LOW  REYN- 
OLDS NUMBER, 

NASA  Ames  Research  Center,  Moffett  Field,  CA 

94035,  USA. 

J.  Kim,  P.  Moin,  and  R.  Moser. 

Journal  of  Fluid  Mechanics  JFLSA7,  Vol.  177,  p 

133-166,  April  1987.  25  fig,  2  tab,  50  ref. 

Descriptors:  *Numerical  analysis,  'Hydrodyna- 
mics, ♦Channel  flow,  *Turbulent  flow,  'Turbu- 
lence, Simulation,  Statistics,  Reynolds  number, 
Flow. 

A  direct  numerical  simulation  of  a  turbulent  chan- 
nel flow  is  performed.  The  unsteady  Navier-Stokes 
equations  are  solved  numerically  at  a  Reynolds 
number  of  3300,  based  on  the  mean  centerline 
velocity  and  channel  half-width,  with  about 
4000000  grid  points  (192  x  129  x  160  in  x,  y,  z).  All 
essential  turbulence  scales  are  resolved  on  the 
computational  grid  and  no  subgrid  model  is  used. 
A  large  number  of  turbulence  statistics  are  com- 
puted and  compared  with  the  existing  experimental 
data  at  comparable  Reynolds  numbers.  Agree- 
ments as  well  as  discrepancies  are  discussed  in 
detail.  Particular  attention  is  given  to  the  behavior 
of  turbulence  correlations  near  the  wall.  In  addi- 
tion, a  number  of  statistical  correlations  which  are 
complementary  to  the  existing  experimental  data 
are  reported  for  the  first  time.  (Author's  abstract) 
W87-09383 


CONFORMAL-MAPPING  TECHNIQUE  FOR 
TOPOGRAPHIC- WAVE  PROBLEMS:  SEMI-IN- 
FINITE CHANNELS  AND  ELONGATED 
BASINS, 

JISAO,  Univ.  of  Washington,  Seattle,  WA  98195, 

USA. 

For  primary  bibliographic  entry  see  Field  7C. 
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SCANNING  CURRENTS  IN  STOKES  FLOW 
AND  THE  EFFICIENT  FEEDING  OF  SMALL 
ORGANISMS, 

New  York  Univ.,  NY.  Courant  Inst,  of  Mathemati- 
cal Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-09385 


HYDRAULIC     MODEL     STUDY     OF     PORT 
HURON  ICE  CONTROL  STRUCTURE, 

Cold   Regions   Research   and   Engineering   Lab., 

Hanover,  NH. 

For  primary  bibliographic  entry  see  Field  2C. 
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EROSION  CONTROL  OF  SCOUR  DURING 
CONSTRUCTION;  REPORT  6:  FINITE  -  A  NU- 
MERICAL MODEL  FOR  COMBINED  RE- 
FRACTION AND  DIFFRACTION  OF  WAVES, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

J.  R.  Houston,  and  L.  W.  Chou. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161.  Technical  Report 

HL-80-3,   September   1984.   98  p,  28  fig,  23  ref, 

append. 

Descriptors:  •Hydraulics,  'Erosion  control, 
•Model  studies,  'Waves,  Mathematical  models, 
FINITE  model,  Finite  element  method,  Numerical 
analysis,  Shallow  water,  Hydraulic  structures, 
Scour,  Sediment  transport,  Coastal  engineering, 
Water  currents. 


A  hybrid  finite  element  numerical  model 
(FINITE)  is  presented  that  solves  a  linear  mild- 
slope  equation  for  short-wave  propagation.  The 
efficient  formulation  of  the  model  permits  the  solu- 
tion of  large  problems  with  relatively  small  time 
and  memory  storage  requirements.  Although  the 
model  solves  an  equation  that  is  strictly  valid  only 
for  mild  bathymetric  variations,  the  model  can 
provide  reasonable  answers  for  problems  where 
there  are  rapid  depth  variations  (at  much  lower 
cost  than  required  by  three-dimensional  models 
that  are  appropriate  for  problems  involving  rapid 
depth  variations).  The  model  does  not  provide  a 
mechanism  for  energy  dissipation,  and  thus  energy 
loss  through  wave  breaking  is  simulated  by  permit- 
ting waves  to  propagate  out  of  the  computational 
region.  The  program  documentation,  user  guide, 
and  sample  problem  output  are  provided.  (Au- 
thor's abstract) 
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LOW  FRESHWATER  INFLOW  STUDY: 
CHESAPEAKE  BAY  HYDRAULIC  MODEL  IN- 
VESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  2L. 
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EFFECTS  OF  STORAGE  REALLOCATION  ON 
THERMAL  CHARACTERISTICS  OF 

COWANESQUE  LAKE,  PENNSYLVANIA:  NU- 
MERICAL MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 
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KAHULUI  BREAKWATER  STABILITY  STUDY, 
KAHULUI,  MAUI,  HAWAII:  HYDRAULIC 
MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

D.  G.  Markle. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161.  Technical  Report 
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Descriptors:  'Stability  analysis,  'Breakwaters, 
'Hydraulic  models,  'Model  studies,  'Design  crite- 
ria, 'Sea  walls,  'Mathematical  models,  'Mathe- 
matical studies,  Models,  Hydraulic  engineering, 
Harbors,  Project  planning. 

A  hydraulic  model  was  used  to  test  the  stability 
against  wave  attack  of  proposed  rehabilitation 
plans  for  two  areas  on  the  harbor  sides  of  the  east 
and  west  breakwaters  at  Kahului  Harbor.  Pro- 
posed rehabilitation  designs  for  two  observation 
stations  were  evaluated  for  stability  against  wave 
attack.  All  plans  were  tested  for  the  worst  break- 
ing wave  conditions  for  the  selected  wave  periods, 
water  depths,  and  bathymetry  seaward  of  the  test 
sections,  and  were  modified  until  stable  design 
sections  were  found.  Six  plans  (3  colors  and  3 
tribar)  were  found  acceptable.  With  the  addition  of 
a  concrete  rib  cap  on  the  crown  of  the  west 
breakwater,  11 -ton  and  5-ton  tribars  were  found  to 
be  stable  on  the  sea-  and  harbor-side  slopes,  respec- 
tively. For  the  east  breakwater  9-ton  tribars 
showed  very  good  stability.  A  concrete  rib  cap 
was  added  to  stabilize  the  crown  and  upper  sea- 
side slope  of  the  east  breakwater  and  9-ton  tribars 
provided  stable  protection  for  the  harbor-side 
slope.  The  stabilities  of  all  acceptable  plans  were 
dependent  upon  trenching  and/or  special  place- 
ments of  the  toe  armor  units.  Harbor-side  armor 
unit  protection  should  not  extend  above  the  break- 
water crown  elevation  any  more  than  absolutely 
necessary.  (Geiger-PTT) 
W87-09488 


DEVELOPMENTS  IN  LARM2:  A  LONGITUDI- 
NAL-VERTICAL, TIME-VARYING  HYDRODY- 
NAMIC  RESERVOIR  MODEL, 

Edinger  (J.E.)  Associates,  Inc.,  Wayne,  PA. 

J.  E.  Edinger,  and  E.  M.  Buchak. 

Available  from  the  National  Technical  Information 


Service,  Springfield,  VA  22161,  as  ADA  124* 
A04  in  paper  copy,  A01  in  microfiche  Techrui 
Report  E-83-1,  January  1983.  Final  Report.  V 
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ational  Studies,  Army  Engineer  Waterways  Exp 
iment  Station,  Vicksburg,  MS.  66p,  7  fig,  6  tab 
ref,  append. 

Descriptors:  'Hydrodynamics,  'Lakes,  'Ret 
voirs,  'Water  quality,  'Streamflow  forecastu 
'Mathematical  models,  Water  temperature,  Co 
puter  programs,  LARM  model,  LARM2  moc 
LAEM  model,  Model  studies,  Estuaries,  Tid 
Center  Hill  Lake,  Tennessee,  Flow  characteristi 
Potomac  Estuary,  Saline  water,  Temperature. 

The  LARM  model  (Laterally  Averaged  Reserv 
Hydrodynamic  Model)  was  enhanced  by  the  inc 
poration  of  a  water  quality  transport  mod 
(WQTM)  and  the  capability  to  add  or  delete 
stream  longitudinal  segments  during  flooding 
drawdown.  The  modified  model  was  designs 
LARM2.  WQTM  is  a  general-purpose  transp 
algorithm  for  which  the  user  must  specify 
water  quality  constituents  and  the  constituent 
ternal  sources  and  sinks  with  the  associated  re 
tion  rates.  LARM2  was  used  to  simulate  temp( 
tures  at  Center  Hill  Lake,  Tennessee.  Obser 
and  predicted  temperatures  of  water  dischargee 
different  heights  were  in  good  agreement.  Hyc 
dynamic  boundary  conditions  were  simulated 
the  Potomac  Estuary,  using  the  estuarine  vers 
of  the  model,  LAEM  (Laterally  Averaged  Estu 
Model).  (Cassar-PTT) 
W87-09489 


DETAILED  PROJECT  REPORT  AND  EN 
RONMENTAL  ASSESSMENT:  SECTION  1 
SHORES  EAST  OF  DIKED  DISPOSAL  AR 
LORAIN  HARBOR,  OHIO. 

Corps  of  Engineers,  Buffalo,  NY.  Buffalo  Disti 
For   primary   bibliographic   entry   see   Field 
W87-09491 
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PROGRAMMED  CLOSING  OF  GATES  UP 
LOSS  OF  DRIVE  BY  A  PUMP  UNIT, 

V.  Y.  Karelin,  N.  N.  Arshenevskii,  R.  A. 

Novoderezhkin,  B.  B.  Pospelov,  and  V.  N. 

Zakharov. 

Hydrotechnical  Construction  HYCOAR,  Vol. 

No.  7,  p  397-401,  July  1986.  4  fig,  1  tab,  3 

Translated  from  Gidrotekhnicheskoe  Stroitel's 

No.  7,  p  13-16,  July  1986. 

Descriptors:  'Pumps,  'Gates,  'Mathematical  a 
ysis,  'Automation,  'Pressure,  'Hydrodynamics 

Dynamic  loads  in  elements  of  hydromechar 
equipment  and  structural  elements  of  pumping 
tions  reach  maximum  values  upon  loss  of  drivi 
the  pump  unit.  In  pumping  stations  equipped  I 
check  valves,  owing  to  the  delay  in  the  initial 
high  speed  in  the  final  phase  of  closing  the  vah 
water  hammer  occurs  in  the  pressure  cond 
which  is  dangerous.  At  stations  not  equipped  I 
check  valves,  owing  to  the  insufficient  speei 
closing  of  the  gate  valve  or  butterfly  valve, 
charge  of  water  is  observed  from  the  pres 
conduit,  causing  reverse  rotation  of  the  rotor 
increased  dynamic  loads  on  elements  of  the  u 
In  order  to  minimize  the  increased  loads  and 
water  hammer  the  movement  of  the  shutoff  sh 
occur  rapidly  in  the  initial  phase  and  slowly  ir 
final  phase.  A  method  of  determining  a  shi 
closing  law  is  determined  which  provides  a  r 
mum  increase  of  pressure  and  dynamic  load: 
the  unit.  (Ram-PTT) 
W87-09355 


MEASURES  TO  REDUCE  THE  LEVEL  OF 
BRATIONS  OF  TURBINE-GENERA; 
UNITS, 

V.  I.  Kolesnikov,  A.  S.  Dolgopolov,  and  V.  E. 

Engel. 

Hydrotechnical  Construction  HYCOAR,  Vol 

No.  7,  p  451-455,  July  1986.  4  fig,  Translated  l 

Gidrotekhnicheskoe  Stroitel'stvo,  No.  7,  p  5 
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1986. 

riptors:   'Generators,   'Turbines,   'Electrical 
iment,  'Vibration,  'Bearings. 

11  increased  vibration  of  a  turbine  generator  is 
isequence  of  different  forces  which  have  dif- 
t  origins,  a  need  arises  to  conduct  special  tests 
measurements  for  determining  the  degree  of 
t  of  each  force  on  components  of  the  unit  and 
loping  technical  measures  to  reduce  the  effect 
ese  forces  on  the  vibrational  state  of  the  unit, 
report  carried  out  a  study  of  the  SVCh  790/ 
i2  generator  (rated  capacity  25MW)  with  one 
rator  bearing  located  in  the  same  oil  bath  as 
lirust  bearing  through  which  the  load  was 
mined  to  the  turbin  cover.  The  work  on  cen- 
i  the  unit  with  consideration  of  the  natural 
ng  of  the  turbine  block  made  it  possible  to 
■x  the  vibration  of  components  by  more  than 
xcent.  (Ram-PTT) 
09365 


[US  OF  DOE  SMALL  HYDROPOWER  RE- 
RCH  AND  DEVELOPMENT  PROJECTS. 

3  National  Engineering  Lab.,  Idaho  Falls, 
lable  from  the  National  Technical  Information 
ice,  Springfield,  VA  22161,  as  DE83  001353, 

in  paper  copy,  A01  in  microfiche.  EGG- 
)-6024,  September  1982.  Edited  by  E.  H.  Mag- 

B  N.  Rhinehart  and  J.  R.  Chappell.  26  p,  23 
2  tab.  Contract  No.   DE-ACO7-76IDO1570. 

riptors:  'Hydraulic  machinery,  'Turbines, 
lroelectric  power,  'Electric  power,  Dams, 
tncal  equipment,  Fish  passages,  Environmen- 
fects. 

status  and  results  of  Department  of  Energy 
I  hydropower  research  and  development 
«ts  is  summarized.  Projects  include  use  of  a 
1  motor  as  a  turbine,  cross-flow  turbine,  diffus- 
jtimization  with  water  jets  around  the  draft 
entrance,  free  stream  turbines,  Schneider 
le,  modular  hydro-dam,  variable  speed  syn- 
nous  generator,  hydraulic  air  compressor, 
ne  thruster  turbine,  low-cost  fish  passages, 
ps  as  turbines,  modular  float-in  powerhouses, 
srhouse  gates,  and  turbine  index  tests.  The 
rt  also  presents  a  bibliography  of  completed 
rts  and  ordering  information.  (Cassar-PTT) 
-09478 


ED-CONE  VALVE  PROTOTYPE  TESTS, 
<L  SERIES,  NEW  MELONES  DAM,  CALI- 

INIA, 

y  Engineer  Waterways  Experiment  Station, 

:sburg,  MS.  Hydraulics  Lab. 

Fagerburg. 
liable  from  the  National  Technical  Information 
ice,  Springfield,  VA  22161.  Technical  Report 
84-7,  August  1984.  54  p,  6  fig,  7  tab,  14  plates, 
|  append. 

:riptors:  'Hydraulic  equipment,  'Hydraulic 
es,  'Design  criteria,  'Models,  'Hydraulic  ma- 
ery,  'Performance  evaluation,  'Prototype 
,  'Prototypes,  Dam  design,  Model  testing. 

otype  tests  of  the  New  Melones  Dam,  Califor- 
were  conducted  to  determine  the  performance 
le  fixed-cone  valve  and  hood  at  different  pool 
Mions.  Initially,  the  78-in-diameter  Flood  Con- 

and  Irrigation  valve  was  tested  at  a  pool 
ation  of  804.0  ft  in  conjunction  with  tests  on 
small  66-in-diameter  low  level  valves.  Final 
were  conducted  at  a  pool  elevation  near 
LO  ft  to  determine  the  dynamic  response  of  the 
i-diameter  fixed  cone  valve  and  18-ft -diameter 
1  Fatigue-type  failure  under  prolonged  oper- 
i  was  examined  and  results  were  compared 
i  those  of  the  earlier  tests  and  model  tests. 
Jits  showed  that  the  discharge  coefficients  of 
fixed-cone  valve  are  in  close  agreement  with 
e  determined  from  the  model,  base  test  and 
Iraulic  Design  Criteria  curve.  Flow  conditions 
he  prototype  valve  and  hood  agreed  with 
lei  and  basic  tests,  however,  there  was  a  gener- 
icrease  in  valve  and  hood  pressures  over  those 
rrved  in  the  basic  tests.  The  dominant  frequen- 

of  valve  vibrations  due  to  acceleration  were 


generally  less  than  those  observed  in  the  basic  test 
data  while  the  dominant  frequency  of  the  hood 
vibrations  was  generally  slightly  increased  over 
that  for  the  basic  tests.  The  dominant  frequency  of 
axial  strain  fluctuation  was  7.8  Hz,  a  value  which 
compares  favorably  with  results  presented  in  the 
basic  report.  (Geiger-PTT) 
W87-09483 


PUMPING  PERFORMANCE  AND  TURBIDITY 
GENERATION  OF  MODEL  600/100  PNEUMA 
PUMP:  MAIN  TEXT  AND  APPENDIXES  A 
ANDB, 

Army   Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

T.  W.  Richardson,  J.  E.  Hite,  R.  A.  Shafer,  and  J. 

D.  Ethridge. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  ADA  117854, 

A09  in  paper  copy,  A01  in  microfiche.  Technical 

Report  HL-82-8,  April  1982.  Final  Report.  660  p, 

43  fig,  3  tab,  1  plate,  3  append. 

Descriptors:  'Hydraulic  equipment,  'Hydraulic 
machinery,  'Pumps,  'Pump  testing,  'Performance 
evaluation,  'Dredging,  'On-site  tests,  Turbidity, 
Evaluation,  Bottom  sediments. 

A  patented,  air-operated  solids  handling  device 
called  PNEUMA  pump  was  evaluated  for  per- 
formance during  full-scale  dredging  operations  in  a 
river  channel,  lock  entrance,  tidal  inlet,  and  dock 
area  in  both  sand  and  fine-grained  sediment.  The 
pump  body  incorporates  three  large  cylindrical 
pressure  vessels,  each  having  a  material  intake  on 
the  bottom  and  an  air  port  and  discharge  outlet  on 
top.  Check  valves  allow  flow  in  only  one  direction 
on  the  intake  and  discharge  outlets  and  different 
attachments  may  be  fitted  on  the  intakes  for  re- 
moval of  varying  types  of  bottom  material.  Results 
were  evaluated  in  terms  of  pumping  performance 
and  turbidity  generated  in  fine-grained  sediment. 
The  PNEUMA  pump  could  dredge  in  situ  densi- 
ties in  fine-grained  sediment  but  did  not  perform 
well  in  sand.  Differences  were  encountered  in 
maintaining  high  discharge  densities  and  the  power 
efficiencies  of  the  pump  were  low.  No  significant 
turbidity  was  recorded  when  dredging  fine  grained 
sediment.  (Geiger-PTT) 
W87-09487 
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RE- 


2-D   ELASTOPLASTIC   SEISMIC   SHEAR 
SPONSE  OF  EARTH  DAMS:  THEORY, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  8A. 

W87-08607 


2-D   ELASTOPLASTIC   SEISMIC   SHEAR   RE- 
SPONSE OF  EARTH  DAMS:  APPLICATIONS, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  8A. 

W87-08608 


PREDICTING  SETTLEMENT  AT  A  DAMSITE 
ON  A  TUNNEL  VALLEY  DEPOSIT  IN  ALBER- 
TA, 

Alberta  Environment,  Edmonton. 

For  primary  bibliographic  entry  see  Field  8A. 

W87-08795 


ALTERNATIVE    PROCEDURE    FOR    DETER- 
MINING THE  SHRINKAGE  LIMIT  OF  SOIL, 

Water  and  Power  Resources  Service,  Denver,  CO. 

Engineering  and  Research  Center. 

For   primary   bibliographic   entry   see   Field   2G. 

W87-09159 


BASIC  SOIL  MECHANICS, 

Oxford  Univ.  (England).  Dept.  of  Engineering  Sci- 
ence. 

G.  W.  E.  Milligan,  and  G.  T.  Houlsby. 
Butterworths,  London,  England.  1984.  132  p. 


Descriptors:  'Soil  mechanics,  'Computers,  'Com- 
puter programs,  Soil  properties,  Soil  pressure,  Soil 
stability,  Erosion,  Soil  engineering. 

This  book  aims  to  help  students  to  become  profi- 
cient at  BASIC  programming  by  using  it  in  an 
important  engineering  subject.  The  large  number 
of  short  programs  contained  in  this  book  should 
convince  the  reader  of  the  ease  and  value  of  com- 
puting. Chapter  1  is  an  introduction  to  BASIC. 
Chapter  2  introduces  soil  mechanics  and  the  nature 
of  soil  as  an  engineering  material.  Chapters  3  to  7 
cover  the  topics  normally  included  in  elementary 
texts  on  soil  mechanics:  identification,  classification 
and  testing  of  soils;  earth  pressures;  stability  of 
slopes;  and  foundations.  Each  chapter  contains  a 
summary  of  relevant  theory,  worked  examples  of 
computer  programs,  and  a  set  of  problems.  The 
theory  content  may  be  useful  as  an  introduction  to, 
or  revision  synopsis  of,  the  subject  but  is  not 
comprehensive.  The  examples  are  posed  as  ques- 
tions, solutions  to  which  are  given  as  the  listing  of 
a  possible  program  with  an  example  of  its  output 
and  some  'program  notes'.  These  notes  explain  the 
structure  of  the  program  and  how  it  uses  theory. 
The  problems  involve  modifying  or  extending  the 
example  programs  and  writing  completely  new 
ones.  The  reader  can  learn  about  both  BASIC 
programming  and  soil  mechanics  by  studying  the 
examples  and  attemptiong  the  problems.  (Lantz- 
PTT) 
W87-09307 


CONSIDERTION  OF  THE  STRESS-STRAIN 
STATE  IN  CALCULATIONS  OF  SLOPE  STA- 
BILITY OF  EARTH  DAMS, 

V.  N.  Lombardo,  M.  E.  Groshev,  and  D.  N. 

Olimpiev. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 

No.  7,  p  401-404,  July   1986.  6  fig,   1  tab,  3  ref. 

Translated  from  Gidrotekhnicheskoe  StroitePstvo, 

No.  7,  pi  6- 18,  July  1986. 

Descriptors:  'Slope  stability,  'Earth  dams,  'Stabil- 
ity analysis,  'Dams,  'Stress-strain  analysis. 

Stability  calculations  are  decisive  when  selecting 
the  steepness  of  slopes  of  earth  dams  and  conse- 
quently, to  a  considerably  extent  determine  their 
cost  effectiveness.  An  investigation  into  the  magni- 
tude of  the  errors  incurred  by  using  the  All  Union 
Scientific  Research  Institute  of  Hydraulic  Engi- 
neering -  Terzaghi  circular  arc  method  and  the 
possibilities  of  refining  it  are  reported.  It  is  con- 
cluded that  the  stability  of  earth  structures  can  be 
estimated  directly  from  solving  the  appropriate 
boundary  value  problem  with  modeling  of  the 
actual  relations  between  stresses  and  strains,  and 
that  even  in  the  simpliest  cases  the  proposed 
method  permits  refining  the  surface  of  sliding  and 
the  value  of  the  stability  factor  obtained  by  ele- 
mentary methods.  It  is  also  concluded  that  the 
Terzaghi  method  provides  reasonable  accuracy. 
(Ram-PTT) 
W87-09356 


MODEL  OF  STABILITY  OF  REVETMENTS  OF 
EARTH  SPILLWAY  SLOPES, 

G.  D.  Guskov,  and  Y.  P.  Pravdivets. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  7,  p  405-411,  July  1986.  3  fig,  12  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stov,  No.  7,  p 
19-23,  July  1986. 

Descriptors:  'Revetments,  'Model  studies,  'Spill- 
ways, 'Slope  stability,  'Mathematical  analysis. 
Dams,  Riprap. 

The  provision  of  stability  of  revetments  of  earth 
spillway  slopes  used  for  releasing  water  is  one  of 
the  most  important  problems  of  hydrotechnical 
construction.  Riprap,  insitu  reinforced  concrete, 
and  precast  reinforced  concrete  elements  of  vari- 
ous configurations  are  used  as  protective  revet- 
ments of  earth  spillway  surfaces.  On  the  basis  of 
solving  the  differential  equation  motion  a  mathe- 
matical model  of  the  stability  of  revetment  ele- 
ments of  earth  slopes  used  for  discharging  water 
was  developed.  The  model  makes  it  possible  with  a 
high  reliability  to  evaluate  the  stability  of  elements 
of  various  configuration  under  the  dynamic  effect 
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of  the  discharge  flow.  Of  the  examined  types  of 
revetment,  riprap  was  the  least  stable  in  the  flow. 
The  stability  of  the  protective  revetment  of  earth 
spillway  slopes  noticeably  increases  on  changing  to 
two  dimensional  (three  dimensional)  elements.  The 
most  stable  are  wedge  shaped  elements  with  drain 
holes.  Their  stability  compared  with  two  dimen- 
sional (three  dimensional)  element  increases  due  to 
the  hydrodynamic  surcharge,  decrease  of  seepage 
load,  and  increase  of  frictional  forces  owing  to  the 
specific  configuration  of  the  elements  and  place- 
ment. The  value  of  the  critical  movement  as  the 
revetment  stability  criterion.  (Ram-PTT) 
W87-09357 


SEEPAGE  REGIME  IN  THE  FOUNDATION 
OF  THE  KANEV  HYDROELECTRIC  STATION, 

S.  I.  Karlin. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  7,  p  444-450,  July  1986.  4  fig,  1  tab,  6  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  7,  p  47-52,  July  1986. 

Descriptors:  'Seepage,  'Foundations,  •Hydroelec- 
tric stations,  'USSR. 

The  Kanev  hydroelectric  station  was  constructed 
from  1963  to  1976.  Operation  of  the  structure 
began  in  1972.  Filling  of  the  reservoir  to  the 
normal  pool  level  occurred  gradually  from  the  fall 
of  1972  to  the  fall  of  1976.  Observations  of  the 
seepage  regime  were  carried  out  by  means  of  im- 
bedded piezometers.  It  was  concluded  that  the 
water  tight  and  drainage  elements  of  the  concrete 
structures,  according  to  on  site  observations,  are 
working  well,  and  that  the  hydrostatic  levels  vary 
almost  linearly  with  variations  of  the  lower  pool 
level.  (Ram-PTT) 
W87-09364 


8E.  Rock  Mechanics  and 
Geology 


DETECTION  OF  DEFECTS  IN  A  GROUT  CUR- 
TAIN BY  GEOPHYSICAL  METHODS, 

V.  I.  Koptev,  and  Y.  M.  Gorshkov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  7,  p  411-416,  July  1986.  4  fig,  1  tab,  11  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  7,  p  23-27,  July  1986. 

Descriptors:  'Grouting,  'Seepage,  'Dams,  Foun- 
dation failure. 

The  majority  of  failures  of  concrete  dams  are 
related  to  defects  of  the  foundation,  usually  caused 
by  an  increase  of  permeability.  Elimination  of  these 
failures  usually  lasts  several  years  and  requires 
considerable  investment.  Grouting  reduces  the  per- 
meability of  the  foundation,  thus  reducing  the  risk 
of  foundation  failure  under  certain  conditions. 
However,  a  check  of  the  grouting  works  is  one  of 
the  most  difficult  stages  of  such  measures.  A  physi- 
cal substantiation  of  a  method  of  direct  layerwise 
inspection  of  a  grout  curtain  is  given  and  the 
results  of  testing  are  described.  The  essence  of  the 
method  is  to  evaluate  the  change  in  hydraulic 
communication  between  wells  as  a  result  of  grout- 
ing works.  The  proposed  method  of  detecting  local 
defects  in  a  cutoff  curtain  has  a  large  radius  of 
investigation  and  allows  testing  a  30  m  long  section 
of  the  curtain  during  one  experiment.  Each  experi- 
ment takes  about  4  hours.  The  area  of  use  is  limited 
to  evaluation  of  the  grout  curtain  below  water 
table.  The  proposed  method  is  intended  for  use 
together  with  other  existing  methods  of  investiga- 
tion. (Ram-PTT) 
W87-09358 
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DEVELOPMENT  PROGRAMS  IN  THE 
UNITED  STATES  OF  AMERICA  FOR  THE  AP- 
PLICATION OF  CEMENT-BASED  GROUTS  IN 
RADIOACTIVE  WASTE  MANAGEMENT, 

Oak  Ridge  National  Lab.,  TN. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-09113 


FOUNDATION  TREATMENT  USING  PNEU- 
MATICALLY APPLIED  CONCRETE, 

Water  and  Power  Resources  Service,  Denver,  CO. 
Engineering  and  Research  Center. 
F.  R.  Schall,  and  T.  H.  Bruce. 
Bureau  of  Reclamation  Report  No.  GR-86-15,  De- 
cember 1986.  18  p,  14  fig,  1  tab,  3  ref. 

Descriptors:  'Concrete,  'Foundation  treatment, 
•Sugar  Pine  Dam,  'California,  'Auburn,  'Con- 
crete technology,  Dams,  Materials  engineering, 
Concrete  mixes. 

The  use  of  dental  concrete  as  a  foundation  treat- 
ment is  not  new.  This  report  discusses  the  various 
ways  it  can  be  applied  on  the  rock  foundation  of  a 
dam  embankment  and  describes  the  specific  meth- 
ods used  by  the  Bureau  of  Reclamation  on  the  rock 
foundation  of  Sugar  Pine  Dam.  Sugar  Pine  Dam,  a 
part  of  the  Auburn-Folsom  Project,  is  located  in 
Shirttail  Canyon,  40  km  (25  mi)  northeast  of 
Auburn,  California.  The  dam  is  a  central  core 
rockfill  embankment  56  m  (184  ft)  high  with  a  crest 
length  of  180  m  (590  ft)  at  elevation  1 1 12.5  m  (2649 
ft).  An  ogee  section  spillway  located  on  the  left 
abutment  is  designed  for  the  future  installation  of  a 
7.94-m  (26-ft)  radial  gate.  No  facilities  for  power 
generation  were  constructed.  Dental  concrete,  ap- 
plied pneumatically,  is  a  fast  and  efficient  way  of 
treating  geologic  discontinuities  and  irregularities 
exposed  in  a  foundation.  In  the  four  areas  at  Sugar 
Pine  Dam  where  the  dental  concrete  to  rock  con- 
tact surface  was  exposed  for  inspection,  the  bond 
was  found  to  be  excellent,  even  where  the  concrete 
was  placed  against  decomposed  to  intensely  weath- 
ered material  in  a  shear  zone.  The  methods  and 
procedures  used  are  thought  to  be  reasonable. 
Placing  dental  concrete  pneumatically  expedited 
all  phases  of  the  dam  embankment  construction. 
No  delays  resulted  from  waiting  for  major  areas  to 
be  formed  or  for  concrete  to  be  placed.  The  quan- 
tity of  the  concrete  placed  would  have  been  much 
higher  if  it  had  to  be  formed.  The  use  of  a  truck- 
mounted  concrete  pump  with  an  articulated  plac- 
ing boom  was  the  most  efficient  way  of  transport- 
ing concrete  to  any  part  of  the  dam  foundation. 
This  equipment  had  the  flexibility  to  pump  into 
formed  areas  or  into  unformed  irregularities.  It  was 
also  able  to  shoot  concrete  over  or  into  thin  or 
restricted  areas  where  protection  against  weather- 
ing was  required.  Using  the  concrete  boom  truck  is 
an  economical  way  of  placing  dental  concrete, 
whether  it  be  pumped  or  pneumatically  applied. 
(Lantz-PTT) 
W87-09158 


ASSIGNMENT  OF  STRENGTH  REQUIR- 
MENTS  OF  CONCRETE  FOR  LARGE  DAMS, 

G.  T.  Mikeladze,  V.  B.  Sudakov,  and  B.  N. 

Malyshgev. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 

No.  7,  p  394-397,  July  1986.  3  fig,  8  ref.  Translated 

from  Gidrotekhnicheskoe  Stroitel'stvo,   No.   7,  p 

11-13,  July  1986. 

Descriptors:  'Concrete  construction,  'Dams, 
'Strength,  'Design  standards,  Inguri  station, 
USSR. 

The  present  standards  for  hydraulic  structures  reg- 
ulates the  assignment  of  the  strength  grade  of 
concrete,  as  a  rule,  at  an  age  of  180  days.  The 
experience  gained  in  large  dam  construction  in 
recent  years  has  shown  the  expediency  of  referring 
the  design  strength  grade  of  concrete  to  365  days. 
This  principle  was  convincingly  demonstrated  in 
the  construction  of  the  arch  dam  of  the  Inguri 
hydroelectric  station.  Because  large  dams  are  not 
put  into  operation  for  a  considerable  period  of  time 
after  construction,  the  use  of  365  day  old  core 
samples  is  not  unrepresentative  of  the  strength  of 
the  concrete,  and  their  use  ensures  that  a  more 
accurate  and  less  wasteful  assessment  of  the  con- 
crete strength  is  made.  It  is  concluded  that  the 
compressive  strength  of  the  concrete  substantially 
increases  after  180  days,  and  the  coefficient  of 
variation  decreases  at  a  smaller  rate,  and  that  this 
method  is  technically  and  economically  expediant, 
saving  about  20  kg  per  cubic  meter  of  cement. 
(Ram-PTT) 
W87-09354 


DETECTION  OF  DEFECTS  IN  A  GROLT  CUB 
TAIN  BY  GEOPHYSICAL  METHODS, 

For  primary  bibliographic  entry  see  Field  8E. 
W87-09358 


CONCRETE  TEMPERATURE  CONTROl 
DURING  DAM  CONSTRUCTION, 

Binnie    and    Partners,    Consulting    Engineers,   2 

Newgate  Street,  Chester,  UK. 

N.  C.  Holladay. 

International  Water  Power  and  Dam  Constructio 

IWPCDM,  Vol.  39,  No.  5,  p  17-20,  May  1987. 

fig,  2  tab,  1  ref. 

Descriptors:  'Concrete  technology,  'Temperatui 
effects,  *Arch  dams,  'Cracking,  'Failures,  Saw 
Arabia,  Concretes,  Dams,  Stress,  Construction. 

Early  thermal  cracking  in  mass  concrete  structun 
is  a  common  cause  for  concern  during  construi 
tion.  The  temperature  control  methods  and  relate 
construction  details  used  in  the  building  of  or 
particular  mass  concrete  structure,  an  arch  dam  i 
Saudi  Arabia,  are  described.  Results  of  studies  o 
the  effectiveness  of  these  measures  are  given,  as  ai 
some  typical  early  age  concrete  temperature  mea 
urements.  (Author's  abstract) 
W87-09408 


USE  OF  SILICA-FUME  CONCRETE  T 
REPAIR  A  STILLrNG  BASIN, 

T.  C.  Holland. 

International  Water  Power  and  Dam  Constructic 
IWPCDM,  Vol.  39,  No.  5,  p  56,  61-62,  May  198 
2  tab,  8  ref. 

Descriptors:  'Stilling  basins,  'Concrete  technoli 
gy,  'Silica-fume  concrete,  'Maintenance,  'Kinzi 
dam,  Costs,  Economic  aspects,  Erosion,  Abrasio 
Concretes,  Dams. 

Concrete  damage,  caused  by  abrasion  erosion,  is 
significant  problem  in  stilling  basins  of  major  h 
draulic  structures.  Because  of  the  difficulty 
dewatering  these  basins,  repairs  are  usually  qui 
expensive.  The  use  of  high-strength  (86  MP 
silica-fume  concrete  for  the  repair  of  the  stillii 
basin  of  the  Kinzua  dam,  USA,  offered  an  econoi 
ical  solution  that  could  greatly  extend  the  tin 
between  repairs.  (Author's  abstract) 
W87-09413 


HIGH  PRESSURE  GROUTING  IN  DEEP  GOI 
MINES, 

Rodio  (South  Africa)  (Pty)  Ltd.,   P.O.   Box  K 
Isandovale  (Tvl)  1600  Republic  of  South  Afric 
For  primary  bibliographic  entry  see  Field  4B. 
W87-09592 


8G.  Materials 


DEVELOPMENT  OF  A  SIMPLIFIED  COLUM 

TEST  FOR  EVALUATION  OF  THICKNESS  C 

CAPPING   MATERIAL   REQUIRED   TO   IS< 

LATE  CONTAMINATED  DREDGED  MATES 

AL, 

Army  Engineer  Waterways  Experiment   Static 

Vicksburg,  MS.  Environmental  Lab. 

For   primary   bibliographic   entry   see   Field   51 

W87-09091 


HIGH  PRESSURE  GROUTING  IN  DEEP  GOI 
MINES, 

Rodio  (South  Africa)  (Pty)  Ltd.,  P.O.  Box  5 
Isandovale  (Tvl)  1600  Republic  of  South  Afric 
For  primary  bibliographic  entry  see  Field  4B. 

W87-09592 


APPLICATION  OF  NEW  CHEMICAL  GROU 
IN  STRENGTHENING  AND  SEALING  ( 
SOILS, 

Institute  of  Meteorology  and  Water  Manageme 

Warsaw  (Poland). 

B.  Jacenkow,  A.  Balcerzak,  W.  Gizynski,  M. 

Gnatowski,  and  A.  Pietak. 

IN:  Water  in  Mining  and  Underground  Works  ( 
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ENGINEERING  WORKS— Field  8 


Fisheries  Engineering — Group  81 


en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
I.  1984.  SIAMOS  78.  p  429-439,  8  fig,  2  tab,  8 


iplors:    'Grouting,    'Resins,    'Soil    sealants, 
1  studies.  Soil  stabilization,  Mining  engineer- 


esults  of  research  on  new  ureaformaldehyde 
0)  resin  and  acetone  formaldehyde  (AF-3) 
used  for  strengthening  and  sealing  soils  and 
by  grouting  are  presented.  Grout  properties 
studied  in  the  laboratory  on  isomorphic 
s  and  in  the  field  by  application  to  actual 
ground  constructions.  Results  showed  that 
S-10  and  AF-3  grouts  produced  of  cheap  and 
ble  raw  materials  may  be  applied  to  many 
cal  works  in  the  field  of  laying  foundations, 
ground  building,  hydraulic  engineering  and 
lerground  water  protection  against  pollution. 
lso  W87-09568)  (Geiger-PTT) 
J9594 

Fisheries  Engineering 


RIBUTION  AND  RELATIVE  ABUN- 
:E  OF  THE  NILE  PERCH  (LATES  NILO- 
S  (L.)  PISCES:  CENTROPOMIDAE)  IN 
:  KALNJI,  NIGERIA, 

i  Lake  Research  Inst.,  New  Bussa  (Nigeria). 
rimary  bibliographic  entry  see  Field  2H. 
»762 


PARISON  OF  PARASITE  FAUNA  OF  JU- 
LE  SOCKEYE  SALMON  (ONCORHYN- 
>  NERKA)  FROM  SOUTHERN  BRITISH 
JMBIAN     AND    WASHINGTON     STATE 

5, 

tment   of  Fisheries   and   Oceans,   Nanaimo 

ih  Columbia).  Pacific  Biological  Station. 

rimary  bibliographic  entry  see  Field  2H. 

)8792 


STITATrVE  AND  QUALITATIVE  AS- 
S  OF  FISH  CROP  IN  RELATION  TO  EN- 
NMENTAL  QUALITY, 

smia  Sinica,  Luojiashan  (China).  Institute  of 

jbiology. 

rimary  bibliographic  entry  see  Field  5C. 

18855 


tfTUM  CONTAMINATION  IN  AMERICAN 

nER,  HOMARUS  AMERICANUS,  NEAR 

ASTAL  LEAD  SMELTER:  USE  OF  MUL- 

E  LINEAR  REGRESSION  FOR  MANAGE- 

T, 

rtment    of    Fisheries    and    Oceans,    Halifax 

i  Scotia).  Fisheries  and  Environmental  Sci- 

rimary  bibliographic  entry  see  Field  5C. 
38882 


ITAT  MODIFICATION  AND  FRESHWA- 
FISHERIES. 

rimary  bibliographic  entry  see  Field  4C. 
D9036 


'CIS  ON  FISHERIES  OF  NON-BIOTIC 
D7ICATIONS  OF  THE  ENVIRONMENT 
*E  EAST-DANUBE  RIVER  AREA, 

i  Univ.,  6200  Galati,  Romania. 

primary  bibliographic   entry   see   Field   6G. 

09038 


-  OF  MIGRATORY  FISH  POPULATIONS 
CHANGES  IN  COMMERCIAL  FISHER- 
IN  IMPOUNDED  RIVERS  IN  POLAND, 

iJ  Fisheries  Inst.,  Zabiniec,  05-500  Piaseczno, 

id. 

primary   bibliographic   entry   see   Field   6G. 

09039 


IEW  OF  EFFECTS  OF  ENVIRONMENTAL 
RADATION  ON  THE  FRESHWATER 
IES  OF  ANADROMOUS  FISH, 


National  Marine  Fisheries  Service,  Seattle,  WA. 

Northwest  and  Alaska  Fisheries  Center. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-09042 


ADVERSE   EFFECTS   OF  CHANNELIZATION 
AND  THEIR  AMELIORATION, 

Department    of   Fisheries   and    Forestry,    Abbot- 

stown,    Castleknock   (Ireland).    Fishery   Research 

Centre. 

For   primary   bibliographic   entry   see   Field   6G. 

W87-09043 


ROLE  OF  THE  FISHERIES  ENGINEER  IN 
THE  DESIGN  AND  EXECUTION  OF  ARTERI- 
AL DRAINAGE  SCHEMES, 

Department   of  Fisheries   and   Forestry,    Lesson 
Lane,  Dublin  2  (Ireland). 
C.  J.  McGrath. 

IN:  Habitat  Modification  and  Freshwater  Fisher- 
ies, Proceedings  of  a  Symposium  of  the  European 
Inland  Fisheries  Advisory  Commission,  Aarhus, 
Sweden,  May  23-25,  1984.  Butterworths,  London, 
England.  1985.  p  98-103,  1  fig,  7  ref. 

Descriptors:  'Fisheries,  'Engineering,  'Drainage 
systems,  'Ireland,  Design  standards,  Surveys,  Reg- 
ulations, Fish  management,  Economic  aspects, 
Fish  hatcheries. 

An  account  is  given  of  the  role  played  by  the 
Fisheries  Engineer  in  preparation  of  the  design  and 
in  the  execution  of  arterial  drainage  in  Ireland  with 
descriptions  of  some  of  the  measures  that  have 
been  taken  to  offset  adverse  effects  of  drainage 
works  on  fish  life  and  fishing,  with  comments  on 
their  efficacy.  In  Ireland,  statutory  responsibility 
for  the  design,  execution  and  subsequent  mainte- 
nance of  arterial  drainage  works  is  entrusted  to  the 
Commissioners  of  Public  Works,  i.e.  the  Office  of 
Public  Works  (OPW)  whose  activities  are  author- 
ized and  governed  by  the  provisions  of  the  Arterial 
Drainage  Act,  1945.  Of  vital  importance  to  the 
fishery  interests  are  the  particular  provisions  of  the 
Act  which  nominate  the  OPW  as  the  Drainage 
Authority  for  the  State  and  which  exempt  it  from 
complying  with  the  provisions  of  the  Fisheries 
Acts  during  drainage  work.  At  the  same  time,  the 
Act  imposes  on  the  Drainage  Authority  the  obliga- 
tion to  do  whatever  the  Minister  for  Fisheries  and 
Forestry  deems  necessary  to  avoid  injury  to  fisher- 
ies during  the  execution  of  a  drainage  scheme,  or 
as  a  consequence  of  it.  Armed  with  information 
from  fisheries  surveys,  the  design  of  the  drainage 
channels  can  proceed  and  be  suitably  adjusted, 
where  necessary,  to  adapt  them  to  the  needs  of  the 
fishery  interest.  This  is  comparatively  easy  to  do  at 
the  design  stage,  but  near  impossible  once  this  has 
been  completed.  The  design  stage  (program  of 
work  and  cost-benefit  analysis),  rehabilitation 
works  (spawning  and  nursery  areas  and  restock- 
ing), and  post-drainage  activity  (barriers  to  fish, 
fish  surveys  and  maintenance  work)  are  all  dis- 
cussed. (See  also  W87-09036)  (Lantz-PTT) 
W87-09044 


DREDGING  OF  RAPIDS  FOR  TIMBER- 
FLOATING  IN  FINLAND  AND  ITS  EFFECTS 
ON  RIVER-SPAWNING  FISH  STOCKS, 

Finnish  Game  and  Fisheries  Research  Inst.,  Helsin- 
ki (Finland). 

For  primary  bibliographic  entry  see  Field  6G. 
W87-09045 


REVIEW  OF  BROWN  TROUT  (SALMO 
TRUTTA)  SPAWNING  BEDS,  INDICATING 
METHODS  FOR  THEIR  RE-ESTABLISHMENT 
IN  DANISH  LOWLAND  RIVERS, 

Skanderborg  Town  Council,  The  Fishery  Project, 
Adelgade  44,  DK-8660  Skanderborg  (Denmark). 
For  primary  bibliographic  entry  see  Field  2H. 
W87-09047 


AMELIORATIVE  METHODS  TO  REINSTATE 
FISHERIES  FOLLOWING  LAND  DRAINAGE 
OPERATIONS, 

Thames  Water  Authority,  Nugent  House,  Vastern 
Road,  Reading,  Berkshire  RG18DB,  UK. 


For   primary   bibliographic   entry   see   Field   6G. 
W87-09048 


EFFECT  OF  HABITAT  MODIFICATION  ON 
FRESHWATER  FISHERIES  IN  LOWLAND 
AREAS  OF  EASTERN  ENGLAND, 

Anglian  Water  Authority,   Ambury  Road,   Hun- 
tingdon, Cambridgeshire  PE186NZ,  UK. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-09050 


WHITEFISH  AND  VENDACE  STOCKS  IN  THE 
REGULATED  LAKE  PYHAJARVI,  CENTRAL 
FINLAND, 

Jyvaskyla,  SF-40100  Jyvaskyla  10  (Finland).  Envi- 
ronment Research  Centre. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-09052 


WATER  LEVEL  REGULATION  OF  LAKE 
INARI:  IMPACTS  AND  COMPENSATION 
MEASURES, 

National  Board  of  Waters,  Helsinki  (Finland). 
For  primary  bibliographic  entry  see  Field  2H. 
W87-09053 


DEVELOPMENT  OF  FISH  STOCK  AND  FISH 
POPULATIONS  IN  LAKE  INARI, 

Finnish  Game  and  Fisheries  Research  Inst.,  Inari 

(Finland).  Fisheries  Div. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-09054 


FISH  STOCKS  AND  FISHING  IN  THE  LOKKA 
AND  PORTTIPAHTA  RESERVOIRS,  NORTH- 
ERN FINLAND, 

Finnish  Game  and  Fisheries  Research  Inst.,  Inari 

(Finland).  Fisheries  Div. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-09056 


ASSESSMENT  OF  THE  FLOW  REQUIRE- 
MENTS FOR  UPSTREAM  MIGRATION  OF 
SALMONIDS  IN  SOME  RIVERS  OF  NORTH- 
WEST ENGLAND, 

North  West  Water  Authority,  Warrington,  Chesh- 
ire, UK. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-09058 


PHYSICAL  STRUCTURE  AND  BROWN 
TROUT  (SALMO  TRUTTA  FARIO)  POPULA- 
TIONS IN  SMALL  DANISH  LOWLAND 
STREAMS, 

Ribe  County  Council,  35  Sorsigvej,  DK-6760  Ribe 
(Denmark).  Div.  of  Environmental  Affairs. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-09059 


EFFECT  OF  RECREATIONAL  USES  UPON 
AQUATIC  ECOSYSTEMS  AND  FISH  RE- 
SOURCES, 

Inland    Fisheries    Inst.,    Bloc    5,    10-957,    Olstyn- 

Kortowo  (Poland). 

For  primary   bibliographic   entry   see   Field   6G. 

W87-09060 


AFFORESTATION  AND  FISHERIES, 

Freshwater  Fisheries  Lab.,  Fascally,  Pitlochry, 
Perthshire,  UK.  Dept.  of  Agriculture  and  Fisher- 
ies. 

For  primary  bibliographic  entry  see  Field  4C. 
W87-09061 


EFFECTS  OF  HABITAT  MODIFICATION  ON 
FRESHWATER  CRAYFISH, 

Finnish  Game  and  Fisheries  Research  Inst.,  Helsin- 
ki (Finland). 

For  primary  bibliographic  entry  see  Field  4C. 
W87-09062 


NATURAL    PROPAGATION    AND    HABITAT 
IMPROVEMENT  -  WASHINGTON,  VOLUME 
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HA  -  TUMWATER  FALLS  AND  DRYDEN  DAM 
FISH  PASSAGE. 

Bonneville  Power  Administration,  Portland,  OR. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia,  22161,  as  DE84- 
016026.  Price  codes:  A10  in  paper  copy,  A01  in 
microfiche  DOE/BP~246-Vol.2a„  Final  Report, 
April  1984.  21S  p,  41  fig,  7  tab,  63  ref. 

Descriptors:  'Reservoir  fisheries,  *Fish  ladders, 
•Project  planning,  'Salmon,  'Trout,  Dam  effects, 
Fish  passages,  Fish  migration,  Fish  populations, 
Design  criteria,  Cost  analysis,  Construction  costs. 

This  engineering  feasibility  and  predesign  report  is 
intended  to  appraise  Bonneville  Power  Adminis- 
tration of  findings  on   the  Tumwater   Falls  and 
Dryden   Dam   Fish    Passage   Project.    Tumwater 
Falls  and  Dryden  Dam,  both  on  the  Wenatchee 
River  in  Washington,  are  abandoned  hydropower 
generation  sites  that  are  maintained  only  for  irriga- 
tion purposes  at  Dryden  Dam.  The  present  fish- 
way  facilities  at  both  sites  are  inadequate  to  prop- 
erly pass  the  anadromous  fish  runs  which  consist  of 
spring    and    summer    chinook    salmon,    sockeye 
salmon,  coho  salmon  and  steelhead  trout.  Prede- 
sign fishway  schemes  at  the  Tumwater  Falls  site 
involve  a  single  vertical  slotted  fish  ladder  with  19 
pools  which  would  cost  $993,000.  Proposed  facili- 
ties at  Dryden  Dam  include  vertical  slotted  ladders 
at  the  west  bank  and  at  the  east  bank  which  would 
cost  a  combind  sum  of  $946,000.  The  effects  of 
present  passage  facilities  on  anadromous  fish  stocks 
is  addressed  both  quantitatively  and  qualitatively. 
The  quantitative  treatment  assesses  losses  of  adult 
migrants  due  to  the  structures  and  arrives  at  an 
estimated  value  of  between  $392,000  and  $701,000 
per  year  for  both  structures.  The  qualitative  ap- 
proach to  benefits  deals  with  the  concept  of  stock 
vigor,  and  the  need  for  passage  improvements  to 
help   ensure   the   health   of  the   anadromous   fish 
stock.  The  report  concludes  that  there  is  clearly  a 
need  to  construct  new  passage  facilities  at  both 
Tumwater  Falls  and  Dryden  dam.  The  facilities 
described   in   this   report   with   some   refinements 
would  serve  well.  It  is  recommended  that  Bonne- 
ville  Power    Administration    take   the    necessary 
steps  toward  final  design  and  construction  by  per- 
forming physical  model  studies  of  the  proposed 
ladder  structures.  (Geiger-PTT) 
W87-09109 


FISH  DIVERSION  IN  HYDROPOWER 
INTAKE, 

Iowa  Univ.,  Iowa  City.  Inst,  of  Hydraulic  Re- 
search. 

A.  J.  Odgaard,  M.  P.  Cherian,  and  R.  A.  Elder. 
Journal      of     Hydraulic      Engineering     (ASCE) 
JHEND8,  Vol.  113,  No.  4,  p  505-519,  April  1987. 
10  fig,  2  tab,  3  ref,  1  append. 

Descriptors:  'Diversion  structures,  'Hydraulic 
structures,  'Hydraulic  design,  'Model  studies, 
'Hydraulic  engineering,  'Hydroelectric  plants, 
'Fish  management,  'Fish  passages,  'Screens,  En- 
gineering, Powerplants,  Turbines,  Flow,  Flow 
characteristics,  Dams,  Gates,  Wells. 

Hydraulic  model  studies  were  conducted  to  devel- 
op a  fish  screening  system  to  be  used  in  the  turbine 
intakes  of  Wanapum  Development  and  Priest 
Rapids  Development  on  the  Columbia  River, 
Washington.  The  system  studied  utilized  a  mechan- 
ical screen,  installed  through  one  of  the  gate  wells, 
to  produce  a  flow  pattern  that  would  deflect 
downstream  migrating  juvenile  fish  into  the  gate 
well  for  subsequent  removal  by  a  collection 
system.  The  simplicity  in  the  design  and  relative 
ease  in  the  installation,  operation,  and  maintenance 
of  the  passive  screens  were  all  factors  favorable  to 
the  choice  of  passive  screens  over  traveling 
screens.  By  comparing  data  for  passive  screens  in 
the  two  gate  wells,  it  was  determined  that  better 
results  were  obtained  by  placing  the  screen  in  the 
emergency  gate  well.  With  the  optimum  screen- 
assembly  design  for  the  emergency  gate  well,  a 
gate-well  flow  of  7.1%  of  the  intake  flow  was 
generated  with  a  head  loss  of  about  one  velocity 
head  (K  sub  1  =  1.1);  the  loss  coefficient  for  the 
gate-well  now  was  K  sub  2  =  1.5.  (Doria-PTT) 
W87-09197 


SWIMMING  PERFORMANCE  OF  FISHES  EN- 
DEMIC TO  THE  MISSOURI  RIVER  IN  SOUTH 
DAKOTA, 

South  Dakota  Univ.,  Vermillion.  Dept.  of  Biology. 
J.  C.  Schmulbach,  D.  H.  Tunink,  and  A.  E.  Zittel. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB83-124842, 
A06  in  paper  copy,  A01  in  microfiche.  July  1982. 
Fish  and  Wildlife  Service,  Kearneysville,  WV. 
Eastern  Energy  and  Land  Use  Team.  107  p,  5  fig,  6 
tab,  88  ref.  2  append. 

Descriptors:  'Fish  behavior,  'Fish  management, 
•Fish  migration,  'Flow  velocity,  'Habitats, 
•Structural  engineering,  'Species  diversity, 
•Swimming,  Fisheries,  Fish  populations,  Flow 
rates,  Revetments,  Missouri  River. 

Critical  (prolonged)  and  sustained  swimming  abili- 
ties of  several  abundant  and  representative  fish 
species  of  the  middle  Missouri  River  were  exam- 
ined under  field  conditions.  Experimentally  deter- 
mined swimming  speeds  were  then  compared  with 
existing  current  velocities  in  various  channelized 
and  unchannelized  habitats  to  assess  the  environ- 
mental compatibility  of  habitat  current  velocity 
with  swimming  ability.  In  general,  Missouri  River 
species  can  attain  sustained  swimming  speeds 
which  represent  more  than  70%  of  their  mean 
critical  speed.  The  relative  swimming  speeds  (spe- 
cific speeds)  measured  in  standard  lengths  per 
second  were  inversely  related  to  body  length,  age 
and  sexual  maturity  of  the  fish.  Empirically  deter- 
mined swimming  speeds  generally  were  compati- 
ble with  species  distribution  within  habitats.  To 
facilitate  upstream  movement  and  increase  species 
diversity  in  the  river,  the  Corps  of  Engineers' 
notching  program  should  be  expanded.  Some  in- 
channel  construction  of  sand  filled  revetments  may 
also  be  necessary  to  create  new  shallow-water 
habitats.  To  insure  upstream  passage  of  all  fish 
species,  the  current  velocities  around  or  through  a 
structure  should  accommodate  the  poorest  swim- 
ming species  or  provide  frequent  alternate  areas  of 
low  current  velocity.  (Geiger-PTT) 
W  87-09496 


FOCUS:  FISHERIES  OCEANOGRAPHY  COOP- 
ERATIVE USERS  SYSTEM, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

For  primary  bibliographic  entry  see  Field  7C. 
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OZONE    FOR    DRINKING    WATER    TRE 
MENT:  A  BIBLIOGRAPHY, 

Rice  (Rip  G  ),  Inc.,  Ashton,  MD. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-09147 


MANUAL   OF   STREAM    CHANNELIZAT1 
IMPACTS  ON  FISH  AND  WILDLIFE, 

Environmental    Science    and    Engineering, 

Gainesville,  FL. 

For   primary   bibliographic   entry   see   Field 

W87-09497 


INFORMATION  RETRIEVAL  SYSTEM:  IM- 
PACTS OF  WATER-LEVEL  CHANGES  ON 
USES  OF  FEDERAL  STORAGE  RESERVOIRS 
OF  THE  COLUMBIA  RIVER;  APPENDIX  F: 
RIVOPR  USER'S  MANUAL, 
Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
P.  J.  Cowley,  M.  A.  Simmons,  and  W.  V.  De  Meir. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE83  000980, 
A05  in  paper  copy,  A01  in  microfiche.  PNL-4467, 
App.  F,  September  1982.  87  p,  6  fig,  DE-AC06- 
76RLO  1830. 

Descriptors:  'Information  retrieval,  'Water  level 
fluctuations,  'Reservoirs,  Columbia  River,  Data 
storage  and  retrieval,  RIVOPR  data  base. 

This  user's  manual  is  a  guide  to  the  River  Oper- 
ations (RIVOPR)  data  base.  The  files  contain  sev- 
eral classes  of  information:  site,  uses,  impacts, 
impact  Sype  (water  level),  impact  by  month,  cross 
reference,  citation,  author,  and  keyword.  Direc- 
tions are  given  for  obtaining  information  and 
studying  relationships  concerning  the  impact  of 
water  level  changes  on  uses  of  reservoirs  of  the 
Columbia  River.  (Cassar-PTT) 
W87-09477 
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CORPUS  CHRIST!  STATE  UNIV.,  TX. 

Effects  of  the  Ixtoc  I  Oil  Spill  on  Texas  Shore- 
bird  Populations, 
W87-09555  5C 

CROP  GENETICS  GROUP,  ABERYSTWYTH 
(WALES).  WELSH  PLANT  BREEDING 
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Physiological  Responses  to  Drought  of  Lolium 
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Complexes  by  High-Performance  Liquid  Chro- 
matography, 
W87-08831  5A 
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OCEANS,  HALIFAX  (NOVA  SCOTIA). 
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DEPARTMENT  OF  FISHERIES  AND 
OCEANS,  NANATMO  (BRITISH  COLUMBIA). 
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ern  British   Columbian  and  Washington   State 
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DEPARTMENT  OF  FISHERIES  AND 
OCEANS,  WINNIPEG  (MANITOBA). 
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W87-08659  5B 

DEPARTMENT  OF  LIFE  SCIENCES, 
INDIANA  STATE  UNIV.,  TERRE  HAUTE,  IN. 

Lethal  Effects  of  Diquat  and  Paraquat  on  Devel- 
oping Frog  Embryos  and  15-Day-Old  Tadpoles, 
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DEPARTMENT  OF  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH,  LOWER  HUTT 
(NEW  ZEALAND).  SOIL  BUREAU. 

Variation  of  the  Subsoil  Hydraulic  Conductiv- 
ities of  Some  New  Zealand  Soils  with  Changes 
in  Water  Tension, 
W87-08736  2G 

DEPARTMENT  OF  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH,  PALMERSTON 
(NEW  ZEALAND).  GRASSLANDS  DIV. 

Influence  of  Soil  Water  Content  on  the  Supply 

of  Phosphate  to  Plants, 

W87-08705  21 

DEPARTMENT  OF  THE  ENVIRONMENT, 
VICTORIA  (BRITISH  COLUMBIA).  INST.  OF 
OCEAN  SCIENCES. 

Biodegration   of  Chemically   Dispersed   Crude 

Oil, 
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DEPARTMENT  OF  THE  ENVIRONMENT, 
WEST  VANCOUVER  (BRITISH  COLUMBIA). 
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a  Stratified  Lake, 
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DEPARTMENT  OF  WATER  AFFAIRS, 
FORESTRY  AND  ENVIRONMENTAL 
CONSERVATION,  PRETORIA  (SOUTH 
AFRICA). 

Extreme  Floods  in  Southern  Africa  Caused  by 

Tropical  Cyclone  Domoina, 

W87-09410  2F 

DEPAUW  UNIV.,  GREENCASTLE,  IN.  DEPT. 
OF  ZOOLOGY. 

Role  of  Electrofishing  in  Assessing  Environmen- 
tal Quality  of  the  Wabash  River, 
W87-09328  5A 

DEPT.  OF  AGRICULTURE,  BELTSVILLE, 
MD.  SOIL  NITROGEN  AND 
ENVIRONMENTAL  CHEMISTRY  LAB. 

Pesticides  in  Fog, 

W87-09229  5B 

DEPT.  OF  APPLIED  BIOLOGY,  CAMBRIDGE 
(ENGLAND). 

Leaf  Thickness  and  Water  Deficit  in  Plants:  A 

Tool  for  Field  Studies, 

W87-08847  2D 

DEPT.  OF  BIOCHEMISTRY  AND 
BIOPHYSICS,  STRITCH  SCHOOL  OF 
MEDICINE,  LOYOLA  UNTV.  OF  CHICAGO, 
MAYWOOD,  IL  60153. 

Potential  for  Transduction  of  Plasmids  in  a  Nat- 
ural Freshwater  Environment:  Effect  of  Plasmid 
Donor  Concentration  and  a  Natural  Microbial 
Community  on  Transduction  in  Pseudomonas 
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DEPT.  OF  BIOLOGY,  ENVIRONMENTAL 
MICROBIOLOGY  LAB.,  NOVA  SCOTIA 
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Toxic    Effects    of   Organic    Solvents    on    the 

Growth  of  Blue-Green  Algae, 

W87-09236  5C 

DEPT.  OF  BIOLOGY,  LAURENTIAN  UNIV., 
SUDBURY,  ONTARIO  P3E  2C6,  CANADA. 

Zinc,  Iron,  Manganese,  and  Magnesium  Accu- 
mulation in  Crayfish  Populations  Near  Copper  - 
Nickel  Smelters  at  Sudbury,  Ontario,  Canada, 
W87-09243  5C 

DEPT.  OF  BIOLOGY,  NORTH  CAROLINA 
AGRICULTURAL  AND  TECHNICAL  STATE 
UNTV.,  GREENSBORO,  NC  27411,  USA. 

Effects  of  Intermittent  Exposure  to  Suspended 
Solids   and   Turbulence   on   Three   Species  of 
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W87-09381  6G 

DEPT.  OF  BIOLOGY,  NORTHEASTERN 
UNIV.,  360  HUNTINGTON  AVENUE, 
BOSTON,  MA,  U.S.A.  02115. 

Antibiotic-Resistant    Pseudomonas    in    Bottled 

Drinking  Water, 

W87-09424  5F 

DEPT.  OF  BOTANY,  UER  PHARMACY  OF 
ROUEN,  76800  SAINT  ETIENNE  DU 
ROUVRAY,  FRANCE. 

Toxicity  and  Bioaccumulation  of  Cadmium  in 
Experimental  Cultures  of  Duckweed,  Lemna  po- 
lyrrhiza  L., 
W87-09241  5C 

DEPT.  OF  BOTANY,  UNIV.  OF 
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TECHNOLOGY,  INST.  OF  TECHNOLOGY, 
BANARAS  HINDU  UNIV.,  VARANASI  - 
221005,  INDIA. 
Removal  of  Phenols  by  Adsorption  on  Fly  Ash, 
W87-O9250  5D 

DEPT.  OF  CHEMICAL  ENGINEERING,  THE 
QUEEN'S  UNTV.  OF  BELFAST,  BELFAST  BT9 
5DL,  NORTHERN  IRELAND. 

Desorption  and  Regeneration  of  Dye  Colours 
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W87-09386  5G 
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DEPT.  OF  CONSERVATION  AND 
ENVIRONMENT,  1  MOUNT  STREET, 
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Effect  of  Waterlogging  on  Infection  of  Eucalyp- 
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W87-09401  21 
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)EPT.  OF  FOREIGN  AFFAIRS,  MINISTRY 
)F  WATER  RESOURCES  AND  ELECTRIC 
"OWER,  BEIJING,  CHINA. 
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»EPT.  OF  MEDICAL  MICROBIOLOGY,  THE 
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DEPT.  OF  PHYSIOLOGY  AND 
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DEPT.  OF  SOIL  FERTILITY  AND 
MANAGEMENT,  AGRICULTURAL  UNIV.  OF 
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CO. 
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picolinic  Acid)  to  Life  Stages  of  the  Rainbow 

Trout, 

W87-08877  5C 

DOW  CHEMICAL  COMPANY,  MIDLAND, 
MI.  MAMMALIAN  AND  ENVIRONMENTAL 
TOXICOLOGY. 

What  Industry  is  Doing  to  Protect  Aquatic  Life 
W87-08628  5G 

Sensitivity  of  Chronic  Endpoints  Used  in  Daph- 

nia  Magna  Straus  Life-Cycle  Tests, 

W87-08642  5C 
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nous Industrial  Effluent:  A  Case  Study  in  Zim- 
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W87-08601     5F 
W87-08602     5D 
W87-08603     5D 
W87-086O4     5F 
W87-O8605     5D 
W87-08606     5D 
W87-08607     8A 
W87-08608     8A 
W87-08609     5D 
W87-08610     4A 
W87-0861I      IB 
W87-08612     5  A 
W87-08613     5C 
W87-08614     5C 
W87-08615     2F 
W87-08616     2E 
W87-08617     2F 
W87-08618     2F 
W87-08619     7C 
W87-O8620     2G 
W87-08621     21 
W87-08622     2A 
W87-08623     7B 
W87-08624     6E 
W87-08625     6E 
W87-08626     6E 
W87-08627     6E 
W87-08628     5G 
W8--08629     5G 
W87-08630     5C 
W87-08631     5C 
W87-08632     5A 
W87-08633     5C 
W87-08634     5C 
W87-08635     5C 
W87-08636     5G 
W87-08637     5C 
W87-08638     5C 
W87-08639     5C 
W87-08640     5C 
W87-08641     2H 
W87-08642     5C 
W87-08643     5C 
W87-08644     5C 
W87-08645     5A 
W87-08646     5A 
W87-08647     5C 
W87-08648     5C 
W87-08649     7B 
W87-08650     5C 
W87-08651     5C 
W87-08652     5C 
W87-08653     5C 
W87-08654     5C 
W87-08655     5C 
W87-08656     5C 
W87-08657     5B 
W87-08658     5B 
W87-08659     5B 
W87-08660     5B 
W87-08661     3F 
W87-08662     2A 
W87-08663     2J 
W87-08664     3F 
W87-08665     3F 
W87-08666     8A 
W87-08667     3F 
W87-08668     3F 
W87-08669     3F 
W87-08670     5B 
W87-08671     5B 
W87-08672     5B 
W87-08673     5B 
W87-08674     4D 
W87-08675     5B 
W87-08676     5B 
W87-08677     5B 
W87-08678     5B 
W87-08679     5B 
W87-08680     5B 
W87-08681     5B 
W87-08682     5B 
W87-08683     5B 
W87-08684     2F 


W87-08685     2A 
W87-08686     4D 
W87-08687     2F 
W87-08688     8B 
W87-08689     2G 
W87-08690     2H 
W87-08691     2H 
W87-08692     2F 
W87-08693     2K 
W87-08694     5C 
W87-08695     2B 
W87-08696     2C 
W87-08697     2B 
W87-08698     2B 
W87-08699     2A 
W87-08700     2B 
W87-08701     2B 
W87-08702     2B 
W87-08703     5C 
W87-087O4     5F 
W87-08705     21 
W87-08706     2F 
W87-08707     21 
W87-08708     6G 
W87-08709     2H 
W87-08710     5B 
W87-08711     2H 
W87-08712     2H 
W87-08713     5C 
W87-08714     2H 
W87-08715     2H 
W87-08716     2K 
W87-08717     2L 
W87-08718     5B 
W87-08719     2K 
W87-08720     2K 
W87-08721     2H 
W87-08722     2K 
W87-08723     5A 
W87-08724     5B 
W87-08725     5D 
W87-08726     5B 
W87-08727     5B 
W87-08728     5B 
W87-08729     5B 
W87-08730     5B 
W87-08731     5B 
W87-08732     5B 
W87-08733     5A 
W87-08734     2J 
W87-08735     2A 
W87-08736     2G 
W87-08737     5B 
W87-08738     3B 
W87-08739     3F 
W87-08740     3F 
W87-08741     5G 
W87-08742     4D 
W87-08743     2D 
W87-08744     3F 
W87-08745     5G 
W87-08746     3C 
W87-08747     3C 
W87-08748     3F 
W87-08749     6G 
W87-08750     3F 
W87-08751     5B 
W87-08752     5B 
W87-08753     2F 
W87-08754     2F 
W87-08755     7B 
W87-08756     7C 
W87-08757     5B 
W87-08758     2F 
W87-08759     5B 
W87-08760     7C 
W87-08761     2H 
W87-08762     2H 
W87-08763     2H 
W87-08764     2H 
W87-08765     5C 
W87-08766     2H 
W87-08767     2H 
W87-08768     2H 


W87-08769     7B 
W87-08770     21 
W87-08771     5D 
W87-08772     21 
W87-08773     2G 
W87-08774     5D 
W87-08775     2B 
W87-08776     5E 
W87-08777     5F 
W87-08778     5F 
W87-08779     5G 
W87-08780     2H 
W87-08781     2G 
W87-08782     7C 
W87-08783     21 
W87-08784     6A 
W87-08785     2H 
W87-08786     2H 
W87-08787     2L 
W87-08788     3F 
W87-08789     5C 
W87-08790     2H 
W87-08791     2G 
W87-08792     2H 
W87-08793     2H 
W87-08794     8A 
W87-08795     8A 
W87-08796     2G 
W87-08797     21 
W87-08798     21 
W87-08799     2H 
W87-08800     2B 
W87-08801     5F 
W87-08802     5D 
W87-08803     5E 
W87-08804     2J 
W87-08805     5E 
W87-08806     21 
W87-08807     5F 
W87-08808     5E 
W87-08809     2B 
W87-08810     2C 
W87-08811     2E 
W87-08812     7C 
W87-08813     2B 
W87-08814     2B 
W87-08815     2G 
W87-08816     2G 
W87-08817     2G 
W87-08818     5B 
W87-08819     5B 
W87-08820     5B 
W87-08821     2  A 
W87-08822     2E 
W87-08823     2G 
W87-08824     2E 
W87-08825     2E 
W87-08826     2E 
W87-08827     2E 
W87-08828     2H 
W87-08829     2F 
W87-08830     6G 
W87-08831     5  A 
W87-08832     5A 
W87-08833     5A 
W87-08834     2E 
W87-08835     5C 
W87-08836     2H 
W87-08837     2H 
W87-08838     2L 
W87-08839     2L 
W87-08840     5C 
W87-08841     5C 
W87-08842     5C 
W87-08843     5C 
W87-08844     5C 
W87-08845     5A 
W87-08846     2H 
W87-08847     2D 
W87-08848     2D 
W87-08849     2L 
W87-08850     5C 
W87-08851     5C 
W87-08852     5C 


W87-08853     5B 
W87-08854     5C 
W87-08855     5C 
W87-08856     5B 
W87-08857     5C 
W87-08858     5C 
W87-08859     5B 
W87-08860     5B 
W87-08861     5B 
W87-08862     2L 
W87-08863     2H 
W87-08864     2H 
W87-08865     2H 
W87-08866     2H 
W87-08867     2H 
W87-08868     2H 
W87-08869     5B 
W87-08870     2H 
W87-08871     2H 
W87-08872     2H 
W87-08873     5C 
W87-08874     5C 
W87-08875     5A 
W87-08876     5C 
W87-08877     5C 
W87-08878     5B 
W87-08879     5C 
W87-08880     5B 
W87-08881     5C 
W87-08882     5C 
W87-08883     2H 
W87-08884     5A 
W87-08885     5A 
W87-08886     5C 
W87-08887     5A 
W87-08888     5B 
W87-08889     5D 
W87-08890     5D 
W87-08891     5E 
W87-08892     2G 
W87-08893     2D 
W87-08894     5A 
W87-08895     5A 
W87-08896     5A 
W87-08897     5B 
W87-08898     5A 
W87-08899     5B 
W87-08900     2H 
W87-08901     5F 
W87-08902     2H 
W87-08903     5A 
W87-08904     5F 
W87-08905     5F 
W87-08906     5F 
W87-08907     5B 
W87-08908     5C 
W87-08909     2H 
W87-08910     5B 
W87-08911     5B 
W87-08912     5B 
W87-08913     5  A 
W87-08914     5A 
W87-08915     5B 
W87-08916     5B 
W87-08917     5B 
W87-08918     5  A 
W87-08919     5C 
W87-08920     5C 
W87-08921     5C 
W87-08922     5C 
W87-08923     5A 
W87-08924     2J 
W87-08925     5B 
W87-08926     5B 
W87-08927     5C 
W87-08928     5C 
W87-08929     2H 
W87-08930     2H 
W87-08931     2H 
W87-08932     2L 
W87-08933     2L 
W87-08934     2H 
W87-08935     7B 
W87-08936     2H 
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W87-08937     2B 
W87-08938     2B 
W87-08939     2B 
W87-0894O     2B 
W87-08941     2B 
W87-08942     5B 
W87-08943     2B 
W87-08944     2B 
W87-08945     5B 
W87-08946     5B 
W87-08947     2C 
W87-08948     7B 
W87-08949     7B 
W87-08950     6E 
W87-08951     5F 
W87-08952     5F 
W87-08953     5F 
W87-08954     5F 
W87-08955     6C 
W87-08956     5F 
W87-08957     5F 
W87-08958     5A 
W87-08959     5F 
W87-08960     7B 
W87-08961     5  A 
W87-08962     5C 
W87-08963     5C 
W87-08964     5D 
W87-08965     2E 
W87-08966     2H 
W87-08967     2F 
W87-08968     6C 
W87-08969     2J 
W87-08970     7B 
W87-08971     2E 
W87-08972     2H 
W87-08973     2H 
W87-08974     2E 
W87-08975     2H 
W87-08976     2E 
W87-08977     7A 
W87-08978     5C 
W87-08979     2F 
W87-08980     2E 
W87-08981     6A 
W87-08982     5G 
W87-08983     7B 
W87-08984     6C 
W87-08985     5A 
W87-08986     5A 
W87-08987     2L 
W87-08988     2L 
W87-08989     7B 
W87-08990     7C 
W87-08991     7B 
W87-08992     2G 
W87-08993     2G 
W87-08994     7C 
W87-08995     2G 
W87-08996     2G 
W87-08997     5C 
W87-08998     2H 
W87-08999     2H 
W87-090O0     2J 
W87-09001     2E 
W87-09002     4A 
W87-09003     3F 
W87-O90O4     2J 
W87-09005     2G 
W87-09006     2D 
W87-O9007     7B 
W87-O9008     5B 
W87-O90O9     2G 
W87-09010     7B 
W87-O9011      5  A 
W87-09012     7B 
W87-09013     5G 
W87-09014     6D 
W87-09015     3F 
W87-09016     2J 
W87-09017     5B 
W87-09018     2F 
W87-09019     2G 
W87-09020     2G 


W87-09021     7B 
W87-09022     7C 
W87-09023     7C 
W87-09024     5B 
W87-09025     7C 
W87-09026     7C 
W87-09027     5B 
W87-09028     21 
W87-09029     7C 
W87-09030     5B 
W87-09031     6C 
W87-09032     6B 
W87-09033     6C 
W87-09034     6D 
W87-09035     5B 
W87-09036     4C 
W87-09037     2H 
W87-09038     6G 
W87-09039     6G 
W87-O904O     6G 
W87-09041     6G 
W87-09042     2H 
W87-09043     6G 
W87-09044     81 
W87-09045     6G 
W87-09046     2H 
W87-09047     2H 
W87-09048     6G 
W87-09049     4C 
W87-09050     2H 
W87-09051     6G 
W87-09052     2H 
W87-09053     2H 
W87-09054     2H 
W87-09055     2H 
W87-09056     2H 
W87-09057     2H 
W87-09058     2H 
W87-09059     2H 
W87-09060     6G 
W87-09061     4C 
W87-09062     4C 
W87-09063     5F 
W87-09064     5D 
W87-09065     7B 
W87-09066     2H 
W87-09067     2H 
W87-09068     2J 
W87-09069     2H 
W87-09070     2F 
W87-09071     2H 
W87-09072     2H 
W87-09073     2H 
W87-09074     2H 
W87-09075     2L 
W87-09076     2J 
W87-09077     2H 
W87-09078     2H 
W87-09079     7B 
W87-09080     2H 
W87-09081     2G 
W87-09082     7B 
W87-09083     7B 
W87-09084     7B 
W87-09085     7B 
W87-09086     2K 
W87-09087     7B 
W87-09088     7B 
W87-09089     5B 
W87-09090     2J 
W87-09091      5G 
W87-09092     5G 
W87-09093     5B 
W87-09094     6G 
W87-09095     5B 
W87-09096     4C 
W87-09097     AC 
W87-09098     2B 
W87-09099     2A 
W87-09100     2A 
W87-09101     2A 
W87-09102     5B 
W87-09103     7B 
W87-09104     4C 


W87-09105     4C 
W87-09106     5C 
W87-09107     5B 
W87-O9108     5G 
W87-09109     81 
W87-09110     6A 
W87-09111     2A 
W87-09112     5B 
W87-09113     5E 
W87-09114     5C 
W87-09115     5C 
W87-09116     5C 
W87-09117     5C 
W87-09118     5F 
W87-09119     5F 
W87-09120     5F 
W87-09121     5F 
W87-09122     5F 
W87-09123     5F 
W87-09124     5F 
W  87-09 125     5B 
W87-09126     5  A 
W87-09127     5A 
W87-09128     5F 
W87-09129     5G 
W87-09130     6E 
W87-09131     5F 
W87-09132     5F 
W87-09133     5G 
W87-09134     5F 
W87-09135     5F 
W87-09136     5F 
W87-09137     5F 
W87-09138     5F 
W87-09139     5F 
W87-09140     5F 
W87-09141     5F 
W87-09142     5F 
W87-09143     5F 
W87-09144     5F 
W87-09145     5F 
W87-09146     5F 
W87-09147     5F 
W87-09148     6D 
W87-09149     2K 
W87-09150     5G 
W87-09151     6G 
W87-09152     6G 
W87-09153     8  A 
W87-09154     5  A 
W87-09155     6G 
W87-09156     6G 
W87-09157     8A 
W87-09158     8F 
W87-09159     2G 
W87-09160     5B 
W87-09161     6G 
W87-09162     6G 
W87-09163     8A 
W87-09164     5B 
W87-09165     5B 
W87-09166     5B 
W87-09167     5B 
W87-09168     5B 
W87-09169     5B 
W87-09170     5B 
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W87-09174     5B 
W87-09175     5B 
W87-09176     2H 
W87-09177     5B 
W87-09178     5B 
W87-09179     5B 
W87-09180     2G 
W87-09181     5C 
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2H 
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5D 
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6G 
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6G 

W87-09193 

5A 

W87-09194 

5B 

W87-09195 

8A 

W87-09196 

8A 

W87-09197 

81 

W87-09198 

4D 

W87-09199 

5B 

W87-O920O 

4C 

W87-O9201 

2G 

W87-O9202 

4A 

W87-O9203 

2E 

W87-09204 

5B 

W87-09205 

2F 

W87-09206 

6G 

W87-09207 

4C 

W87-09208 

3C 

W87-09209 

5A 

W87-09210 

2D 

W87-09211 

6C 

W87-09212 

6A 

W87-09213 

5B 

W87-09214 

2G 

W87-09215 

6E 

W87-09216 

5D 

W87-09217 

4A 

W87-09218 

5F 

W87-09219 

2H 

W87-09220 

5A 

W87-09221 

6C 

W87-09222 

5F 

W87-09223 

2K 

W87-09224 

2K 

W87-09225 

2H 

W87-09226 

5B 

W87-09227 

21 

W87-09228 

21 

W87-09229 

5B 

W87-09230 

5A 

W87-09231 

6G 

W87-09232 

5C 

W87-09233 

5A 

W87-09234 

5B 

W87-09235 

5C 

W87-09236 

5C 

W87-09237 

5B 

W87-09238 

5C 

W87-09239 

5C 

W87-09240 

5B 

W87-09241 

5C 

W87-09242 

5C 

W87-09243 

5C 

W87-09244 

5B 

W87-09245 

5B 

W87-09246 

7B 

W87-09247 

5B 

W87-09248 

2F 

W87-09249 

2C 

W87-09250 

5D 

W87-09251 

5D 

W87-09252 

2H 

W87-09253 

2H 

W87-09254 

5D 

W87-09255 

2B 

W87-09256 

21 

W87-09257 

2G 

W87-09258 

2G 

W87-09259 

5A 

W87-09260 

5A 

W87-09261 

5A 

W 87-09262 

5B 

W87-09263 

7B 

W87-09264 

5B 

W87-09265 

2H 

W87-09266 

5C 

W87-09267 

5F 

W87-09268 

5B 

W87-09269 

5D 

W87-09270 

5D 

W87-09271 

5B 

W87-09272 

5C 
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W87-09601 


W87-09357 

W87-09358 

W87-09359 

W87-09360 

W87-09361 

W87-09362 

W87-09363 

W87-09364 

W87-09365 

W87-09366 

W87-09367 

W87-09368 

W87-09369 

W87-09370 

W87-09371 

W87-09372 

W87-09373 

W87-09374 

W87-09375 

W87-09376 

W87-09377 

W87-09378 

W87-09379 

W87-09380 

W87-09381 

W87-09382 

W87-09383 

W87-09384 

W87-09385 

W87-09386 

W87-09387 

W87-09388 

W87-09389 

W87-09390 

W87-09391 

W87-09392 

W87-09393 

W87-09394 

W87-09395 

W87-09396 

W87-09397 

W87-09398 

W87-09399 

W87-094O0 

W87-09401 

W87-09402 

W87-09403 

W87-09404 

W87-09405 

W87-09406 

W87-09407 

W87-094O8 

W87-09409 

W87-09410 

W87-09411 

W87-09412 

W87-09413 

W87-09414 

W87-09415 

W87-09416 

W87-09417 

W87-09418 

W87-09419 

W87-O9420 

W87-09421 

W87-09422 

W87-09423 

W87-09424 
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«  s  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
A  sibility  for  most  of  our  nationally  owned  public  lands  and  natural  resources.  This  in- 
cludes fostering  the  wisest  use  of  our  land  and  water  resources,  protecting  our  fish  and 
wildlife  preserving  the  environmental  and  cultural  values  of  our  national  parks  and  historical 
places  and  providing  for  the  enjoyment  of  life  through  outdoor  recreation.  The  Department 
assesses  our  energy  and  mineral  resources  and  works  to  assure  that  their  development  is  in 
the  best  interests  of  all  our  people.  The  Department  also  has  a  major  responsibility  for 
American  Indian  reservation  communities  and  for  people  who  live  in  Island  Territories  under 
U.S.  administration. 


PREFACE 


Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports    and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical   and 
social  sciences  and  the  related  engineering  and' legal 
aspects  of  the  characteristics,  supply  condition   con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 

Water  Resources  Scientific 
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U.S.  Geological  Survey 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


1.  NATURE  OF  WATER 
1A.  Properties 


ISOTOPIC  COMPOSITION  AND  ORIGIN  OF 
LACUSTRINE  BRINES  IN  THE  ARCTIC, 

Quebec  Univ.,  Montreal.  Dept.  des  Sciences  de  la 

Terre. 

For  primary  bibliographic  entry  see  Field  2H. 


2.  WATER  CYCLE 
2A.  General 


SCALE  PROBLEMS  IN  HYDROLOGY 
RUNOFF  GENERATION  AND  BASIN  RE- 
SPONSE. 

D.  Reidel  Publishing  Co.,  Dordrecht,  Holland. 
1986.  246  p.  Edited  by  V.  K.  Gupta,  I.  Rodriguez- 
Iturbe,  and  E.  F.  Wood.  NSF  Grant  No.  CEE-84- 
17682  and  ARO  Grant  No.  22323-GS-CF. 

Descriptors:  *Hydrological  regime,  *Hydrology, 
•Conferences,  Mathematical  studies,  Sediment 
transport,  Hydrologic  properties,  Flow  discharge, 
Groundwater  movement,  Overland  flow,  Channel 
flow. 

The  scale  problems  in  hydrology  and  other  geo- 
physical sciences  stem  from  the  recognition  that 
the  mathematical  relationships  describing  a  physi- 
cal phenomenon  are  mostly  scale  dependent  in  the 
sense  that  different  relationships  manifest  at  differ- 
ent space-time  scales.  The  broad  scientific  problem 
then  is  to  identify  and  formulate  suitable  relation- 
ships at  the  scales  of  practical  interest,  test  them 
experimentally  and  seek  consistent  analytical  con- 
nections  between   these   relationships   and    those 
known  at  other  scales.  For  example,  the  current 
hydrologic    theories   of  evaporation,    infiltration 
subsurface   water   transport   and   water   sediment 
transport   overland   and   in   channels   etc.   derive 
mostly  from  laboratory  experiments  and  therefore 
generally  apply  at  'small'  space-time  scales.  A  rig- 
orous extrapolation  of  these  theories  to  large  spa- 
tial and   temporal   basin  scales,   as  mandated  by 
practical    considerations,    appears    very    difficult 
Consequently,  analytical  formulations  of  suitable 
hydrologic  theories  at  basin  wide  space-time  scales 
and   their   experimental    verification   is   currently 
being  perceived  to  be  an  exciting  and  challenging 
area  of  scientific  research  in  hydrology.  In  order  to 
successfully  meet  these  challenges  in  the  future,  a 
series  of  workshops  was  initiated.  One  such  work- 
shop on  scale  problems  in  hydrology  was  held  at 
Princeton    University,    Princeton,    New    Jersey 
during  October  31 -November  3,  1984.  This  work- 
shop was  the  second  in  a  series  on  this  general 
topic.  This  book  contains  the  papers  presented  at 

W87So)(LantZh^T)(See  W87-°%11   ^^ 
W87-O9610 


SkJ1^^OLE  OF  HILLSLOPE  AND  NET- 
SPONSE  RY    IN    HYDROLOGIC    RE- 

Mississippi  Univ.,  University.  Dept.  of  Civil  Engi- 
neering. 6 
O  J.  Mesa,  and  E.  R.  Mifflin. 
IN:  Scale  Problems  in  Hydrology:  Runoff  Genera- 
tion and  Basin  Response,  D.  Reidel  Publishing  Co 
Dordrecht,  Holland.   1986.  p   1-17,  9  fig    25  ref 
Army  Research  Office  Grant  No.  21078-GS. 

Descriptors:  'Rainfall-runoff  relationships,  'Model 
studies  'Hydrograph  analysis,  'Hydrologic  prop- 
erties, 'Hydrologic  systems,  'Slopes,  'Mathemati- 
cal studies,  Hydrology,  Runoff,  Routing,  Mathe- 
matical equations,  Basins,  Channel  flow,  Hydro- 
graphs.  3 

A  simple  model  is  developed  to  investigate  the 
relative  role  of  network  geometry  and  hillslopes  in 
basin  response.  The  network  geometry  is  quanti- 
fied in  a  function,  termed  the  width  function,  that 
retlects  the  distribution  of  runoff  with  flow  dis- 


tance from  the  outlet.  The  model  consists  of  two 
components:  the  routing  component  of  the  initial 
distribution  (width  function)  through  the  network 
by   means  of  simplified   diffusion  approximation- 
and  the  hillslope  component.  The  channel  network 
geometry  significantly  influences  the  basin  hydro- 
graph   even   m   a   'small'   basin   such   as  the  one 
investigated  here.  The  width  function  provides  a 
good  first  step  in  quantifying  the  influence  of  the 
basin  geometry  on  the  hydrograph.  Hillslope  re- 
sponse consists  of  a  combination  of  a  fast  compo- 
nent and  a  slow  component.  In  this  case  study 
only  a  small  fraction  of  the  total  runoff  appears  via 
the  fast  component  while  the  bulk  of  the  runoff 
appears  in  the  network  via  a  slow  component  The 
recession  function  of  the  hydrograph  for  the  entire 
basin   in   controlled   by   the   slow   component   of 
hillslopes  response,  at  least  in  a  small  basin.  The 
initial  part  of  the  hydrograph  is  controlled  by  the 
fast  component  of  the  hillslope  response.  It  is  feasi- 
ble to  model  the  basin  hydrograph  directly  at  the 
basin  scale.  In  this  construction  channel  network 
via  its  link  structure  plays  the  most  important  role 
The  typical  physical  parameters  that  appear  in  this 
study    are    the   width    function,    link    magnitude 
drainage  density,  mean  link  slope  and  mean  flow 
velocity  for  the  network,  and  the  fast  slow  hills- 
lope response  component  weights  and  velocities 
(See  also  W87-09610)  (Lantz-PTT) 
W87-09611 


NONLINEARITY  AND  TIME-VARIANCE   OF 

LH^ISy?,ROLOGIC  RESPONSE  OF  A  SMALL 
MOUNTAIN  CREEK, 

Consiglio  Nazionale  delle  Ricerche,  Turin  (Italy) 
1st.  di  Ricerca  per  la  Protezione  Idrogeologica  nei 
Bacino  Padano. 

E.  Caroni,  R.  Rosso,  and  F.  Siccardi. 
IN:  Scale  Problems  in  Hydrology:  Runoff  Genera- 
tion and  Basin  Response,  D.  Reidel  Publishing  Co 
Dordrecht,  Holland.  1986.  p  19-37,  8  fig,  5  tab    19 
ref,  2  append. 

Descriptors:  'Mountain  streams,  'Hydrological 
regime,  'Time  series  analysis,  'Rainfall-runoff  rela- 
tionships, 'Mathematical  studies,  Alpine  regions 
Surface  runoff,  Model  studies,  Catchment  areas,' 
Flow  velocity,  Flooding,  Mathematical  equations. 

The  dynamic  nature  of  the  hydrologic  response  of 
a  small  alpine  catchment  was  examined.  The  time- 
scale  of  the  catchment  response  to  an  input  of 
rainfall  excess  depends  mainly  on  the  peak  flow 
rate  of  the   surface   runoff.   A   nonlinear   model 
providing    for    variable    time-scale    or    lag-time, 
should  therefore  be  parameterized  in  terms  of  geo- 
morphologic  and  hydraulic  characteristics  of  the 
catchment  in  order  to  represent  the  rainfall-runoff 
transformation.  Moreover,  nonlinearity  is  found  to 
decrease    with    increasing    storm    intensity.    The 
linear  assumption  can  thus  represent  quite  satisfac- 
torily   this    transformation    in    order    to    perform 
major  flood  analyses  also  for  'small'  catchments 
i.e.,  at  the  'elementary'  basin  scale.  Reliable  esti- 
mates of  the  bankfull  discharge  are  required  for  the 
purpose    of    estimating    the    average    time-space 
streamflow  velocity  in  this  case.  (See  also  W87- 
09536)  (Author's  abstract) 
W87-09612 


RUNOFF  SIMULATION  MODEL  BASED  ON 
HILLSLOPE  TOPOGRAPHY, 

Leeds  Univ.  (England).  School  of  Geography 
M.  Kirkby. 

IN:  Scale  Problems  in  Hydrology:  Runoff  Genera- 
tion and  Basin  Response,  D.  Reidel  Publishing  Co 
Dordrecht,  Holland.  1986.  p  39-56,  6  fig,  1  tab    13 
ref. 

Descriptors:  'Rainfall-runoff  relationships,  *Sur- 
face-groundwater  relations,  'Simulation  analysis, 
'Model  studies,  'Runoff  forecasting,  'Slopes  To- 
pography, TOPMODEL,  Computer  programs, 
Mathematical  studies,  Mathematical  equations 
Channel  flow,  Saturated  flow,  Infiltration,  Unsatu- 
rated flow,  Forecasting,  Flow  profiles,  Hydro- 
graphs. 

The  detailed  model  presented  is  a  development  of 
an  exponential  store  model  (TOPMODEL).  The 
continuity  equations  for  saturated  subsurface  flow 


is  expressed  in  terms  of  unit  runoff  which  empha- 
sizes the  relatively  low  spatial  variation  in  rates 
hor  this  reason,  kinematic  wave  solutions  have  not 
been  used  to  solve  the  partial  differential  equation 
A   single   unsaturated   and   a   saturated   store  are 
considered  at  each  point  down  the  hillslope  length 
the  former  delaying  infiltration  and  the  latter  pro- 
viding downslope  subsurface  flow  and  establishing 
saturated  contributing  areas.  The  total  subsurface 
flow  at  saturation,  slope  gradient  and  hillslope  plan 
form  are  used  to  generate  flow  differences  down 
the   length   of  the   hillslope   profile.    Simulations 
show  the  generation  of  saturated  overland  flow  at 
downslope  sites  where  flow  converges,  superim- 
posed  on   a  hydrography   which   is  largely  con- 
trolled by  the  convex  (in  profile)  divide  area.  This 
suggests  that  for  most  natural  slopes,  the  runoff 
delivered  to  channel  banks  may  be  estimated  effi- 
ciently   from    two    separate    linked    component 
models.  The  first  forecasts  spatially  uniform  flow 
at  rates  determined  by  topography  and  soils  in  the 
hilltop  divide  areas.  This  model  is  able  to  forecast 
the  changing  saturated  area  on  which  the  second 
component  model  forecasts  the  saturated  overland 
flow.  This  or  another  appropriate  hillslope  flow 
model  may  be  combined  with  a  flow  routing  algo- 
rithm for  the  channel  network  to  given  catchment 
hydrological  response.  (See  also  W87-09536)  (Au- 
thor's abstract) 
W87-09613 


GEOMORPHOLOGIC  APPROACH  TO  SYN- 
THESIS OF  DIRECT  RUNOFF  HYDROGRAPH 
FROM  THE  UPPER  TIBER  RIVER  BASIN 
ITALY, 

Consiglio     Nazionale     delle     Ricerche,     Perugia 

(Italy).  1st.  di  Ricerca  per  la  Protezione  Idroseolo- 

gica  nelP  Italia  Centrale. 

C.  Corradini,  F.  Melone,  L.  Ubertini,  and  V  P 

Singh. 

IN:  Scale  Problems  in  Hydrology:  Runoff  Genera- 
tion and  Basin  Response,  D.  Reidel  Publishing  Co 
Dordrecht,  Holland.  1986.  p  57-79,  15  fig  8  tab  23 
ref.  NSF  Grant  No.  NSF-CEE  79-07793 

Descriptors:  'Rainfall-runoff  relationships,  'Hy- 
drograph analysis,  'Geomorphology,  'Direct 
flow,  'Unit  hydrographs,  'Runoff,  'Hydrographs, 
'Tiber  River,  'Italy,  Infiltration,  Sensitivity  analy- 
sis, Model  studies,  Mathematical  studies,  Flood 
peak,  Sorption. 


The  effective  rainfall-direct  runoff  relationship  was 
investigated  for  forty  events  on  four  large  basins 
by  using  a  geomorphologic  representation  of  the 
instantaneous  unit  hydrograph  (IUH).  These  basins 
are  a  part  of  the  Upper  Tiber  River  basin  located 
in  Central  Italy  and  range  in  area  from  934  sq  km 
to  4,147  sq  km.  For  each  event  the  volume  of 
direct  runoff  was  obtained  by  hydrograph  separa- 
tion. The  effective  rainfall  hydrograph  was  then 
determined  by  using  the  two-term  Philip  infiltra- 
tion equation  in  conjunction  with  a  volume  balance 
analysis.  The  geomorphologic  parameters  required 
by  the  IUH  were  extracted  from  a  topographic 
map  of  each  basin  with  the  map  scale  of  1 :200  000 
It  was  found  that  the  dimensionless  form  of  the 
IUH  remained  practically  constant  from  one  basin 
to  another.   By  convoluting  the  geomorphologic 
IUH,  derived  for  each  basin,  with  the  effective 
rainfall,  the  direct  runoff  hydrograph  was  synthe- 
sized for  each  event.  The  model  results  compare 
reasonably  well  with  observations  of  each  basin. 
The  maximum  and  mean  errors  in  computing  peak 
flow  were  33%  and   15%  respectively.  Further- 
more,   the    magnitudes   of  these   errors   did    not 
depend  upon  the  basin  area.  A  sensitivity  analysis 
of  the  model  structure  revealed  that  its  order  of 
geomorphologic  representation  could  be  reduced 
by  at  least  one  without  a  significant  loss  of  accura- 
cy. This  small  reduction  in  order  amounted  to  a 
considerable   reduction   in   geomorphologic   com- 
plexity and  computational  effort.  The  model  re- 
sults were  quite  sensitive  to  basin  lag  and  sorptivity 
parameter  of  the  infiltration  equation.  A  10%  vari- 
ation in  basin  lag  resulted  in  approximately  10% 
variation  of  computed  peak  discharge.  However,  a 
10%  variation  in  sorptivity  produced  an  approxi- 
mately 20%  mean  variation  in  computed  peak  dis- 
charge. (See  also  W87-09536)  (Author's  abstract) 
W87-09614 


Field  2— WATER  CYCLE 


Group  2A — General 

SPATIAL  HETEROGENEITY  AND  SCALE  IN 
THE  INFILTRATION  RESPONSE  OF  CATCH- 
MENTS, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering. 
M.  Sivapalan,  and  E.  F.  Wood. 
IN:  Scale  Problems  in  Hydrology:  Runoff  Genera- 
tion and  Basin  Response,  D.  Reidel  Publishing  Co., 
Dordrecht,  Holland.  1986.  p  81-106,  17  fig,  22  ref. 
NSF  Grant  No.  CEE-8100491  and  NASA  Grant 
No.  NAG-5/491. 

Descriptors:  *Surface-groundwater  relations, 
♦Spatial  heterogeneity,  *Infiltration,  "Catchment 
areas,  Soil  water,  Rainfall,  Mathematical  studies, 
Rainfall  infiltration. 

The  effect  of  spatial  heterogeneity  in  soil  and  rain- 
fall characteristics  on  the  infiltration  response  of 
catchments  is  studied.  Quasi-analytical  expressions 
are  derived  for  the  statistics  of  the  ponding  time 
and  the  infiltration  rate  for  two  cases:  (1)  spatially 
variable  soils  and  uniform  rainfall,  and  (2)  constant 
soil  properties  and  spatially  variable  rainfall.  The 
derivations  show  that  the  cumulative  ponding  time 
distribution  is  a  critical  variable  which  governs  the 
mean  and  covariance  of  the  infiltration  process. 
This  distribution  determines  the  proportion  of  the 
catchment  which  is  soil  controlled  and  the  propor- 
tion which  is  rainfall  controlled.  The  heterogeneity 
of  the  infiltration  response,  part  being  rainfall  con- 
trolled and  part  soil  controlled,  causes  a  temporal 
variation  in  the  correlograms.  Over  time,  the  cor- 
relation of  the  infiltration  goes  from  the  correlo- 
gram  of  the  rainfall  (at  initial  time)  to  that  of  the 
soil  properties  (at  large  time).  (See  also  W87- 
09536)  (Author's  abstract) 
W87-09615 


RUNOFF  PRODUCTION  AND  FLOOD  FRE- 
QUENCY IN  CATCHMENTS  OF  ORDER  N:  AN 
ALTERNATD7E  APPROACH, 

Lancaster  Univ.  (England).  Dept.  of  Environmen- 
tal Sciences. 
K.  Beven. 

IN:  Scale  Problems  in  Hydrology:  Runoff  Genera- 
tion and  Basin  Response,  D.  Reidel  Publishing  Co., 
Dordrecht,  Holland.  1986.  p  107-131,  7  fig,  5  tab, 
27  ref. 

Descriptors:  *Rainfall-runoff  relationships,  "Flood 
frequency,  'Simulation  analysis,  "Runoff,  "Catch- 
ment areas,  "Model  studies,  Hydrologic  models, 
Soil  water,  Flood  forecasting,  Rainfall,  Storms, 
Mathematical  studies,  Flood  peak. 

A  simple  physically-based  hydrological  model  is 
derived  that  takes  account  of  the  effect  of  spatial 
heterogeneities  of  topography  and  soil  on  runoff 
production.  Both  infiltration  excess  and  saturation 
excess  mechanisms  of  runoff  production  are  simu- 
lated by  the  model.  The  model  is  computationally 
inexpensive  and  has  been  used  to  derive  flood 
frequency  characteristics  for  three  small  catch- 
ments by  simulating  hydrographs  during  a  100  year 
record  of  randomly  generated  rainstorms.  Inter- 
storm  calculations  are  carried  out  analytically.  For 
the  range  of  parameter  values  studied  it  was  found 
that  all  the  maximum  annual  flood  peak  distribu- 
tions are  of  extreme  value  1  (Gumbel)  type.  The 
normalized  distribution  functions  (growth  curves) 
are  remarkably  similar  over  all  the  parameter  sets 
considered.  Runoff  production  in  flood  events  for 
all  the  simulations  was  dominated  by  the  saturation 
excess  mechanism,  even  assuming  very  high  hy- 
draulic conductivities,  and  even  where  infiltration 
excess  runoff  is  predicted  as  occurring  over  part  of 
the  catchment.  It  appears  to  be  difficult  to  avoid 
surface  saturation  under  the  wet  conditions  associ- 
ated with  floods  in  a  climatic  regime  typical  of 
upland  Britain.  (See  also  W87-09536)  (Author's 
abstract) 
W87-09616 


STUDY  OF  SCALE  EFFECTS  IN  FLOOD  FRE- 
QUENCY RESPONSE, 

University  Coll.,  Galway  (Ireland).  Dept.  of  Engi- 
neering Hydrology. 
C.  S.  Hcbson,  and  E.  F.  Wood. 
IN:  Scale  Problems  in  Hydrology:  Runoff  Genera- 
tion and  ftasin  Response,  D.  Reidel  Publishing  Co., 
Dordrecht,  Holland    1986   p  133-158,  6  fig,  3  tab, 


37  ref.  NSF  Grant  No.  CME-79-15168. 

Descriptors:  "Flood  frequency,  "Mathematical 
studies,  "Catchment  areas,  "Rainfall-runoff  rela- 
tionships, Model  studies,  Runoff,  Mathematical 
analysis,  Probabilistic  process,  Storms,  Correlation 
analysis. 

The  effects  of  relative  climatic  and  catchment 
scales  on  flood  frequency  response  are  studied 
with  the  aid  of  a  dimensionless  derived  flood  fre- 
quency equation.  The  dimensionless  frequency  is 
developed  by  applying  the  method  of  derived  dis- 
tributions from  probability  theory  to  an  Instantane- 
ous Unit  Hydrograph  (IUH)  runoff  model  and  a 
probabilistic  areal  rainfall  model.  The  derived  dis- 
tribution approach  provides  a  theoretical  frame- 
work for  treating  the  scale  interactions  in  a  system- 
atic way,  while  the  dimensionless  formulation 
makes  for  a  straightforward  generalization  of  the 
results.  The  component  models  in  the  frequency 
are  characterized  by  various  scales,  so  that  the 
frequency  itself  is  an  implicit  function  of  those 
scale  effects.  Catchment/climate  interaction  works 
in  two  notable  ways:  (1)  through  the  ratio  of 
characteristic  storm  duration  to  catchment  re- 
sponse time,  and  (2)  through  the  shape  of  the  input 
areal  rainfall  intensity  distribution  as  it  is  affected 
by  the  relative  correlation  and  catchment  scales, 
these  two  parameters  have  opposite  effects  on  fre- 
quency skewness.  However,  in  most  cases  the  areal 
averaging  effect  is  dominant  and  the  net  effect 
shows  that  flood  frequency  behavior  in  small 
catchments  should  be  flashier  and  more  highly 
skewed  than  in  large  catchments.  These  same 
properties  are  often  observed  in  real  data.  (See  also 
W87-09536)  (Author's  abstract) 
W87-09617 


SCALES,  GRAVITY  AND  NETWORK  STRUC- 
TURE IN  BASIN  RUNOFF, 

Mississippi  Univ.,  University.  Dept.  of  Civil  Engi- 
neering. 

V.  K.  Gupta,  E.  Waymire,  and  I.  Rodriguez- 
Iturbe. 

IN:  Scale  Problems  in  Hydrology:  Runoff  Genera- 
tion and  Basin  Response,  D.  Reidel  Publishing  Co., 
Dordrecht,  Holland.  1986.  p  159-184,  18  fig,  1  tab, 
29  ref.  Army  Research  Office  Grant  No.  21078- 
GS. 

Descriptors:  "Hydrological  regime,  "Basins, 
"Gravity,  "Runoff,  Catchment  areas,  Saturated 
flow,  Unsaturated  flow,  Soil  water,  Erosion,  Sedi- 
ment transport,  Mathematical  studies,  Drainage, 
Mathematical  equations,  Statistical  analysis, 
Groundwater  movement,  River  basins. 

Runoff  generation  and  its  transmission  to  the  outlet 
from  an  ungaged  river  basin  having  an  identifiable 
channel  network  are  considered  at  the  basin  scale. 
This  scale  is  much  larger  than  the  hydrodynamic 
scale,  where  the  equations  governing  the  transport 
of  water  overland  and  in  saturated  and  unsaturated 
soils  are  best  understood.  Gravity,  via  altitude, 
plays  the  fundamental  role  in  both  the  transport  of 
water  as  well  as  in  network  formation  via  erosion 
and  sediment  transport.  So,  here  altitude  is  identi- 
fied as  the  natural  parameter  for  physically  rigor- 
ous descriptions  of  network  structures  in  the  con- 
text of  hydrologic  investigations  at  the  basin  scale. 
In  this  connection  an  empirical  postulate  is  made 
on  the  link  heights  as  being  independent  but  possi- 
bly non-homogeneous  random  variables  having  an 
exponential  distribution.  Data  from  six  river  basins 
ranging  in  sizes  from  1  sq  km  to  100  sq  km  and 
from  different  climatic  regions  are  used  to  test  the 
suitability  of  this  postulate.  The  drainage  scaling 
parameter  is  introduced  as  the  number  of  links  per 
unit  area  density  in  an  infinitesimal  increment  of 
the  altitude  at  the  basin  scale.  Data  from  five  of  the 
six  basins  is  analyzed  to  show  qualitatively  that 
these  basins  are  homogeneous  with  respect  to 
drainage  scaling  parameter.  This  homogeneity 
along  with  that  in  the  exponential  nature  of  the 
link  heights  are  used  to  illustrate  that  the  total 
runoff  generated  by  the  sub-basin  associated  with 
any  link  of  a  basin,  has  a  gamma  distribution.  (See 
also  W87-09536)  (Author's  abstract) 
W87-09618 


INCORPORATION  OF  CHANNEL  LOSSES  IN 
THE  GEOMORPHOLOGIC  IUH, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Civil  Engineering. 

M.  Diaz-Granados,  R.  L.  Bras,  and  J.  B.  Valdes. 
IN:  Scale  Problems  in  Hydrology:  Runoff  Genera- 
tion and  Basin  Response,  D.  Reidel  Publishing  Co., 
Dordrecht,  Holland.  1986.  p  217-243,  16  fig,  2  tab, 
13  ref. 

Descriptors:  "Unit  hydrographs,  "Surface-ground- 
water  relations,  "Rainfall-runoff  relationships, 
"Geomorphology,  "Channel  loss,  "Infiltration,  Hy- 
drographs, Mathematical  analysis,  Mathematical 
studies,  Linear  analysis,  Channel  flow. 

The  infiltration  losses  along  the  stream  channels  of 
a  basin  are  included  into  the  Instantaneous  Unit 
Hydrograph  (IUH).  The  IUH  is  derived  as  a  func- 
tion of  the  basin  geomorphological  and  physiogra- 
phic characteristics,  and  the  response  of  the  indi- 
vidual channels  to  upstream  and  lateral  inflows. 
This  response  is  obtained  by  solving  the  linearized 
continuity  and  momentum  equations,  including  ap- 
proximate infiltration  losses  terms,  for  the  bounda- 
ry conditions  established  by  the  definition  of  a 
linear  system  response  to  an  instantaneous  unit 
input.  A  methodology  is  proposed  for  the  estima- 
tion of  the  parameters  involved  in  the  channel 
response.  Based  on  this  result,  a  procedure  is  sug- 
gested to  include  infiltration  losses  in  the  common 
linear  reservoir  representation  of  channel  seg- 
ments. Comparisons  indicate  that  this  approxima- 
tion is  adequate  under  certain  conditions.  (See  also 
W87-09536)  (Author's  abstract) 
W87-09620 


DELINEATION  AND  CORRELATION  OF  SA- 
LINITY TO  LANDFORMS  AND  GEOLOGIC 
FORMATIONS,  UPPER  COLORADO  RIVER 
BASINS, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 
Water  Resources. 

L.  D.  Whittig,  A.  E.  Deyo,  K.  K.  Tanji,  and  C.  E. 
Higgins. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  PB86- 176244/ 
AS.  Price  codes:  A08  in  paper  copy,  A01  in  micro- 
fiche. Land,  Air  and  Water  Resources  Paper  No. 
100012,  July  1986.  143  p,  46  fig,  3  tab,  57  ref,  2 
append.  USGS  Contract  No.  14-34-0001-0521. 

Descriptors:  "Colorado,  "Upper  Colorado  River 
basin,  "Salinity  control,  "Dissolved  mineral  salts, 
"Landform-salinity  maps,  Grand  Valley,  Gunnison 
River  Valley,  Salinity,  Landforms,  Geologic  for- 
mations, Maps,  Saline  seeps,  Saline  springs, 
Groundwater  movement,  Erosion,  Sediment  yield, 
Pedimentation,  Watershed  management. 

This  investigation  was  aimed  at  assessment  of  the 
potential  contribution  of  dissolved  mineral  salts  by 
natural  lands  in  the  Grand  and  Gunnison  River 
Valleys  in  the  Upper  Colorado  River  Basin.  The 
Mancos,  Sego  and  Mount  Garfield  formations,  are 
important  contributors  of  soluble  salts.  Springs  and 
seeps  within  the  study  area  are  highly  localized, 
but  result  in  significant  differences  in  water  quality 
and  discharge  between  nearly  identical  adjoining 
watersheds.  Active  saline  seeps  and  springs  are 
common  within  the  Grand  Valley  study  section, 
but  they  are  limited  within  the  Gunnison  River 
Valley  study  section.  In  some  areas  the  springs 
reach  salinity  levels  of  80  dSm-1.  The  majority  of 
salts  leave  some  local  watersheds  by  groundwater 
flow  through  buried  stream  channels.  The  close 
correspondence  between  salinity  and  landforms 
provided  the  basis  for  construction  of  landform- 
salinity  maps  covering  approximately  1070  sq  km 
within  the  Grand  Valley  and  Gunnison  River  Val- 
leys. Salt-contributing  seeps  and  springs  were  also 
located  on  a  map  of  the  Grand  Valley  section  of 
the  study  area.  To  decrease  the  salinity  contribu- 
tions from  the  wildlands,  it  is  proposed  that:  (1) 
good  quality  groundwater  be  intercepted  and  used 
locally  or  transported  past  highly  saline  areas;  (2) 
saline  groundwater,  which  reaches  as  high  as  80 
dSm-1,  be  intercepted  and  transported  to  evapora- 
tion ponds;  and  (3)  erosion  resulting  in  sediment 
and  salt  production  be  controlled  through  use  of 
gully  plugs  and  sediment  retention  dams,  reversing 
the  present  dissection  of  the  pediments.  This  pro- 
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gram  would  decrease  erosion,  sediment  yield  and 
salt   yield    while   increasing    wildland   water   and 
vegetation.  (USGS) 
W87-09771 


VARIABLE  SOURCE  AREAS  OF  WATERSHED 
RUNOFF  IN  A  SMALL  FOREST  WATERSHED: 
PHASE  I, 

Washington  State  Univ.,  Pullman.  Dept.  of  Forest- 
ry and  Range  Management. 

For  primary  bibliographic  entry  see  Field  4D 
W87-09794 


COLLECTING,  PREPARING,  CROSSDATING, 
AND  MEASURING  TREE  INCREMENT 
CORES, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

R.  L.  Phipps. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  85-4148,  1985.  48  p,  44  fig,  3  ref. 

Descriptors:  *Trees,  "Core  sampling,  *Radial  in- 
crement cores,   Methodology,   Increment   borers. 

Techniques  for  collecting  and  handling  increment 
tree  cores  are  described.  Procedures  include  those 
for  cleaning  and  caring  for  increment  borers,  ex- 
tracting the  sample  from  a  tree,  core  surfacing, 
crossdating,  and  measuring.  (USGS) 
W87-09853 


COMPUTATION  OF  FLOOD  FLOWS  IN  OPEN 
PITS, 

Institut  za  Vodoprivredu  Jaroslav  Cerni,  Belgrade 

(Yugoslavia). 

For  primary  bibliographic  entry  see  Field  2E 
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SATELLITE  HYDROLOGY. 

For  primary  bibliographic  entry  see  Field  7B 
W87-09953 


REMOTE    SENSING    IN    HYDROLOGY 
CHALLENGE  TO  SCIENTISTS, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  7B 

W87-09954 


NASA  WATER  RESOURCES/HYDROLOGY 
REMOTE  SENSING  PROGRAM  IN  THE 
1980*S, 

National  Aeronautics  and  Space  Administration 

Washington,  DC. 

For  primary  bibliographic  entry  see  Field  7B 
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A  global  terrestrial  hydrology  model  has  been 
developed  for  the  transport  and  storage  of  mois- 
ture and  heat  in  the  ground  surface  layer  where  the 
hydrological  parameters  react  to  diurnal  and  sea- 
sonal changes  in  the  atmosphere.  The  spatial  and 
temporal  variability  of  land  surface  features  is  con- 
sidered in  the  model  by  means  of  large  scale  para- 
meterizations.  The  model  can  be  either  forced  by 
the  atmosphere  using  conventional  meteorological 
data  or  coupled  to  an  atmospheric  general  circula- 
tion model  (GCM)  for  interactive  studies.  The 
global  surface  is  divided  into  4  degree  longitude  by 
5  degree  latitude  cells  while  the  ground  is  repre- 
sented by  a  thin  surface  layer,  a  bulk  layer  (the 
root  zone),  and  a  deep  layer  (the  groundwater 
zone).  Results  are  presented  from  a  seven-day 
global  experiment  which  was  conducted  utilizing 
the  GLAS  GCM  (NASA  Goddard  Laboratory  for 
Atmospheric  Sciences).  The  model  has  demon- 
strated its  capability  to  predict,  over  a  large  region, 
the  overall  soil  moisture  storage  and  major  flux 
exchanges  with  the  atmosphere  above  and  the 
groundwater  below.  The  description  and  results  of 
the  model  point  to  the  need  for  large  scale,  long 
term  data  collection,  especially  by  satellite  and 
remote  sensing  techniques.  (See  also  W87-09953) 
(Author's  abstract) 
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Precipitation — Group  2B 

Descriptors:  "Climatology,  *Sierra  Nevada,  ♦Cali- 
fornia, *Barrier  jet,  Cloud  physics,  Storms,  Model 
studies,  Air  masses,  Air  circulation,  Wind  velocity. 

The  Sierra  Nevada  barrier  jet  (BJ)  is  a  mountain- 
parallel  low  level  jet  that  is  frequently  observed  in 
the  foothills  region  of  the  Sierra  Nevada.  Serial 
rawinsondes  have  been  obtained  near  the  base  of 
the  Sierra  barrier,  at  Sheridan,  California,  by  the 
Sierra  Cooperative  Pilot  Project  since  1977.  The 
rawinsondes  were  launched  during  storm  episodes 
that  occurred  near  the  barrier.  More  than  1800  of 
these  soundings  are  utilized  to  compile  statistical 
characteristics  of  the  barrier  jet,  examine  the  ef- 
fects of  the  melting  layer  on  the  speed  and  height 
of  the  barrier  jet,  and  examine  the  dependence  of 
barrier  jet  strength  on  thermodynamic  stability  of 
the  subcrest  airmass.  The  stability  relationship  is 
compared  to  previous  numerical  model  results.  A 
few  key  findings  are:  (1)  the  barrier  jet  is  not 
diurnally  dependent,  but  is  seasonally  dependent 
with  respect  to  speed;  (2)  effects  of  melting  may 
influence  speed,  but  not  height  of  the  barrier  jet; 
and  (3)  the  available  data  cannot  be  used  to  con- 
firm the  theoretical  dependence  of  BJ  strength  vs 
stability.  (Author's  abstract) 
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Remote  sensing. 

The  operational  and  scientific  contributions  to  the 
Sierra  Cooperative  Pilot  Project  (SCPP)  are  docu- 
mented. Operational  methods  and  data  collection 
procedures  are  briefly  described.  The  first  scientif- 
ic articles  describe  the  status  of  the  SCPP  targeting 
model,  present  targeting  results  from  past  seeding 
cases  and  describe  important  changes  to  be  made 
to  the  model.  The  next  articles  discuss  three  case 
studies  involving  airborne  seeding  designed  to 
impact  a  fixed  target.  The  cases  describe  the  syn- 
optic, meso,  and  microscale  structure  of  the  storms 
with  emphasis  on  the  natural  cloud  evolution  and 
the  effects  of  seeding.  A  model  for  the  evolution  of 
large  (>  150  micron)  cloud  droplets  is  presented  in 
one  of  these  cases.  A  subsequent  article  deals  with 
climate-logical  investigations  of  a  variety  of  mete- 
orological parameters  and  shows  how  the  seasonal 
or  diurnal  distribution  of  these  parameters  effect 
seeding  opportunity.  The  final  article  compares 
supercooled  liquid  water  measurements  before  and 
after  frontal  rainband  passages  and  discusses  short 
term  forecasting  these  events  using  radar.  A  series 
of  four  articles  by  scientists  from  the  North  Ameri- 
can Weather  Consultants  (NAWC)  conclude  the 
analyses.  One  discusses  diurnal  trends  in  radiome- 
ter data.  The  second  presents  results  of  analyzing 
precipitation  data  (observed  versus  predicted)  from 
past  ground  seeding  operations  by  the  Sacramento 
Municipal  Utility  District.  The  third  shows  an- 
other technique  for  analyzing  precipitation  data 
downwind  of  seeding  suing  15-min  data  maps.  The 
final  article  presents  results  of  an  experiment 
where  three  forecasters  attempted  to  forecast  the 
occurrence  of  supercooled  liquid  water  near  the 
crest  of  the  American  River  Basin.  (Author's  ab- 
stract) 
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tion, Atmosphere,  Weather,  Winds. 

Results  of  four  numerical  simulations  of  convective 
thin  cirrus  are  presented.  Midday  and  nighttime 
cases  at  subtropopause  (-60  C)  and  (-35  C)  levels 
are  considered.  Each  case  is  weakly  forced  by 
large-scale  ascent.  Radiative  processes  are  shown 
to  strongly  regulate  the  convective  structure  and 
ice  water  budget  of  the  cloud  (30%  denser  at 
night).  Day-night  differences  result  primarily  from 
radiative  modulation  of  buoyancy  and  the  resultant 
differences  in  the  organization  of  convection.  The 
nature  of  this  coupling  between  radiative  processes 
and  cloud  circulations  is  discussed.  The  direct  ef- 
fects of  radiative  heating  or  cooling  on  the  satura- 
tion vapor  pressures  are  found  to  be  of  secondary 
importance  in  these  convective  cases.  (Author's 
abstract) 
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NUMERICAL  MODELING  STUDY  OF  A  MON- 
TANA THUNDERSTORM:  1.  MODEL  RE- 
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'Satellite  imagery,  'Cloud  size,  'Data  interpreta- 
tion, Estimating,  Remote  sensing,  Cloud  liquid 
water,  Simulation. 

A  recently  developed  Storm  Electrification  Model 
(SEM)  has  been  used  to  simulate  the  July  19,  1981, 
Cooperative  Convective  Precipitation  Experiment 
(CCOPE)  cloud  case  study.  This  part  of  the  inves- 
tigation examines  the  comparison  between  the 
model  results  and  the  observations  of  the  actual 
cloud  with  respect  to  its  nonelectrical  aspects.  A 
timing  equivalence  is  established  between  the  simu- 
lation and  observations  based  on  an  explosive 
growth  phase  which  was  both  observed  and  mod- 
eled. This  timing  equivalence  is  used  as  a  basis 
upon  which  the  comparisons  are  made.  The  model 
appears  to  do  a  good  job  of  reproducing  (in  both 
space  and  time)  many  of  the  observed  characteris- 
tics of  the  cloud.  These  include:  (1)  the  general 
cloud  appearance;  (2)  cloud  size;  (3)  cloud  top  rise 
rate;  (4)  rapid  growth  phase;  (5)  updraft  structure; 
(6)  first  graupel  appearance;  (7)  first  radar  echo;  (8) 
qualitative  radar  range-height  indicator  evolution; 
(9)  cloud  decay;  and  (10)  the  location  of  hydrom- 
eters with  respect  to  the  updraft/downdraft  struc- 
ture. Some  features  that  are  not  accurately  mod- 
eled are  the  cloud  base  height,  the  maximum  liquid 
water  content,  and  the  time  from  first  formation  of 
precipitation  until  it  reaches  the  ground.  While  the 
simulation  is  not  perfect,  the  faithfulness  of  the 
model  results  to  the  observations  is  sufficient  to 
give  us  confidence  that  the  microphysical  process- 
es active  in  this  storm  are  adequately  represented 
in  the  model  physics.  Areas  where  model  improve- 
ment is  indicated  are  also  discussed.  (Author's  ab- 
stract) 
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•Model  studies,  'Hail,  'Numerical  analysis, 
'Clouds,  Atmosphere,  Storms,  Weather,  Ice. 

The  past  several  years  have  seen  a  renewed  inter- 
est in  the  importance  of  low-density  riming  growth 
to  the  development  of  hailstones.  This  paper  re- 
ports on  the  results  of  a  study  that  incorporates  the 
physical  factors  controlling  the  density  of  the  rime 
deposit  in  a  two-dimensional,  time-dependent  nu- 
merical cloud  model  with  discretized  treatment  of 
the  graupel/hail  size  distribution.  Comparisons  are 
made  between  cases  in  which  the  mass-diameter 
relationship  is  fixed  based  on  a  priori  assumed 
particle  densities  and  cases   in   which   the   mass- 


diameter  relationship  is  allowed  to  change  in  ac- 
cordance with  the  variable  particle  density  diag- 
nosed from  the  riming  density  relationship  and  past 
growth  history.  Compared  to  the  fixed  particle 
density  treatment  common  to  earlier  work,  ice 
particles  of  lower  density  have  enhanced  surface 
and  cross-sectional  area  for  particles  of  equal  mass, 
which  in  turn,  increases  the  effective  ventilation 
experienced  by  the  particles  and  their  capture  vol- 
umes, thus  allowing  enhanced  diffusional  and  ac- 
cretional  growth.  The  lower  density  particles  also 
experience  reduced  sedimentation  effects  due  to 
reduced  fallspeeds.  This  leads  to  increased  resi- 
dence time  in  favorable  growth  environments  for 
both  the  low  density  embryos  in  the  region  of  the 
embryo  curtain  and  for  medium  density  particles 
growing  to  hail  in  the  more  active  regions  of  the 
cloud.  (Author's  abstract) 
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Descriptors:  'Model  studies,  'Precipitation,  'Rain- 
fall, 'Simulation,  'Clouds,  'Numerical  analysis, 
Graupel,  Ice,  Riming,  Storms. 

The  cloud  model  of  Tripoli  and  Cotton  was  used 
to  simulate  a  cumulonimbus  cloud  observed  during 
the  Cooperative  Convective  Precipitation  Experi- 
ment (CCOPE).  The  sensitivity  of  the  precipitation 
pathways  in  the  model  to  the  initial  concentration 
of  cloud  droplets  above  cloud  base  N  sub  c  (which 
is  related  to  the  concentration  of  cloud  condensa- 
tion nuclei)  was  tested.  The  results  showed  that  for 
large  N  sub  c,  Manton  and  Cotton's  autoconver- 
sion  parameterization  properly  suppressed  super- 
cooled rain  formation  via  the  'warm-rain'  process 
in  a  cold-based,  continental  cloud,  forcing  ice 
processes  (e.g.,  riming,  aggregation  and  deposition 
of  vapor)  to  produce  graupel.  With  lower  droplet 
concentrations,  rain  formed  first  through  warm- 
rain  processes,  then  graupel  formed  through  freez- 
ing. The  value  of  N  sub  c  which  determined  the 
transition  from  graupel  formation  by  freezing  rain 
to  graupel  formation  by  ice  processes  was  found  to 
be  sensitive  to  the  parameter  a  sub  cm,  which 
represents  the  critical  mean  radius  at  which  colli- 
sion and  coalescence  begin.  The  observed  cloud 
was  also  compared  with  a  cloud  simulation  which 
had  approximately  the  correct  initial  cloud-droplet 
concentration  (N  sub  c).  The  simulated  cloud  base 
was  somewhat  lower  than  observed,  indicating 
that  the  initial  sounding  was  too  moist  in  the 
subcloud  layer.  As  a  result,  the  modeled  could  was 
wetter  than  observed.  In  spite  of  this  variation 
from  the  observed  cloud  base,  other  properties 
were  represented  rather  well  by  the  simulated 
cloud,  including  cloud  top  height,  peak  vertical 
velocities,  and  the  growth  stages  in  the  develop- 
ment of  the  storm.  (Author's  abstract) 
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Descriptors:  *Baiu,  'Precipitation,  'Rainfall, 
•Japan,  Weather,  Climate,  Storms,  Winds,  Asia, 
Meteorology. 

Variations  of  precipitation  in  June  and  July  over 
Japan  (Baiu  precipitation)  are  studied  for  a  30-year 
period  of  1951-1980  with  special  emphasize  on  the 
occurrence  of  wet  (large  precipitation)  and  dry 
(small  precipitation)   Baiu  season.   Empirical   Or- 
thogonal Function  (EOF)  analysis  is  applied   to 
monthly  total  precipitation  (R),  monthly  total  sun- 
shine-duration (S),  monthly  mean  surface  tempera- 
ture (T)  in  June  and  July.  In  spite  of  sporadic  and 
localized  nature  of  Baiu  precipitation,  50%  of  the 
R-variance  is  accounted  by  the  1st  EOF  compo- 
nent. The  1st  spatial  function  (B  sub  1  (x))  of  R 
shows  localized  maximum  value  over  southwestern 
Japan  while  B  sub   1   (x)  of  T  shows  localized 
maximum  value  over  northeastern  Japan.  Any  sig- 
nificant trend  and  periodic  long-term  variations  are 
not  seen  in  the  1st  EOF's  time  variation  function 
(A  sub  1  (t))  of  R.  The  relations  among  A  sub  1  (t) 
fo  R,  S,  T,  and  large-scale  conditions  in  the  East 
Asia  are  examined.  A  sub  1  (t)  of  R  is  positively 
correlated  with  anomaly  of  U-  and  V-component 
of  700  mb  wind  in  the  northern  periphery  of  the 
Pacific  anticyclone  (Delta  U  sub  700  and  Delta  V 
sub  700)  and  negatively  with  A  sub   1  (t)  of  T. 
While  Delta  U  sub  700  is  negatively  correlated 
with  A  sub   1   (t)  of  T,  the  correlation  between 
Delta  V  sub  700  and  Delta  U  sub  700  and  that 
between  Delta  U  sub  700  and  A  sub  1  (t)  of  T  are 
very  small.  From  the  analysis,  following  two  inde- 
pendent large-scale  conditions  favorable  for  wet 
Baiu  are  pointed  out;  (1)  positive  Delta  V  sub  700, 
and  (2)  negative  A  sub  1  (t)  of  T  (in  many  cases 
concurrent  with  positive  Delta  U  sub  700,  north- 
easterly flow  from  polar  airmass  to  the  north  side 
of  Baiu   front,   development   of  Baiu   ridge   and 
trough).  (Author's  abstract) 
W87-09709 


CASE    STUDY    OF   A    LONG-LIVED    CLOUD 
CLUSTER, 

Nagoya  Univ.  (Japan).  Water  Research  Inst. 
K.  Akaeda,  K.  Ninomiya,  and  T.  Takeda. 
Journal  of  the  Meteorological   Society  of  Japan 
JMSJAU,   Vol.   65,   No.    1,  p   129-144,   February 
1987.  20  fig,  1  tab,  22  ref. 


Descriptors:  'Cyclones,  'Dynamic  threshold 
method,  'Satellite  imagery,  'Cloud  size,  'Data 
interpretation,  Estimating,  Remote  sensing,  Con- 
vection, Japan,  Weather. 


A  mesoscale  cloud  cluster  was  observed  around  a 
cyclone  from  the  7th  to  the  9th  of  October  in  1983. 
Its  synoptic  situation,  behavior  and  structure  were 
studied  using  the  data  of  satellites,  radars,  upper  air 
sounding  and  rainfall  amount.  The  cloud  cluster 
formed  in  association  with  a  cyclone  which  was 
found  in  the  zone  of  large  moisture  gradient.  It  was 
initiated  in  the  warm  sector  of  the  cyclone  and 
then  it  approached  to  the  warm  front.  The  area  of 
upward  motion  and  convective  instability,  which 
were  favorable  for  the  development  of  convection 
were  localized  in  the  limited  region  in  the  warm 
sector  of  the  cyclone  and  the  cluster  was  observed 
near  this  region.  In  spite  of  the  east-north-eastward 
movement  of  the  cyclone,  the  cloud  cluster  stayed 
in  the  south  of  central  part  of  Japan  for  more  than 
6  hours.  Satellite  IR  data  show  that  the  evolution 
process  of  the  cloud  cluster  was  divided  into  two 
stages.  In  stage  I  the  minimum  equivalent  black- 
body  brightness  temperature  (T  sub  BB)  of  this 
cloud  cluster  was  less  than  -70  C.  Its  shape  was 
oval.  The  maximum  radii  of  cloud  areas  whose  T 
sub  BB  were  below  -40  C  and  -60  C  were  about 
170  km  and  120  km,  respectively.  In  this  stage  the 
cloud  cluster  existed  mainly  in  the  warm  sector  In 
stage  II  the  area  of  T  sub  BB  lower  than  -60  C 
remained  small.  In  contrast  the  area  of  T  sub  BB 
lower  than  -40  C  increased  again  and  it  was  elon- 
gated northeastward.  Its  width  and  length  were 
100  km  and  several-hundred  kilometers,  respec- 
tively. The  cloud  cluster  consisted  of  the  south- 
western convective  clouds,  which  were  aligned 
northeastward,  and  the  northeastern  layer  clouds 
which  were  composed  of  upper-level  generating 
cells  and  middle-level  clouds.  In  this  stage  the 
cloud  cluster  existed  across  the  warm  frontal 
region.  Its  northeastern  part  existed  in  the  region 


which  is  characterized  by  warm  moist  and  stable 
air  above  the  frontal  layer  and  cold  moist  air  under 
the  frontal  layer.  There  was  localized  area  of  con- 
vective instability  above  the  frontal  layer  and  this 
area  would  have  been  related  to  the  formation  of 
upper-level  generating  cells.  (Author's  abstract) 
W87-09710 


MOISTURE  BURSTS  OVER  THE  TROPICAL 
PACIFIC  OCEAN, 

Texas  A  and  M  Univ.,  College  Station. 
J.  P.  McGuirk,  A.  H.  Thompson,  and  N.  R.  Smith 
Monthly  Weather  Review  MRWEAB,  Vol    115 
No.  4,  p  787-798,  April  1987.  9  fig,  15  ref.  NASA 
Contract  NAS8-35 182. 

Descriptors:  'Moisture  bursts,  'Dynamic  threshold 
method,  'Satellite  imagery,  'Cloud  size,  'Data 
interpretation,  Estimating,  Remote  sensing,  Pacific 
Ocean,  El  Nino,  Weather. 

'Moisture  bursts'  are  bands  of  high  clouds  or 
middle  and  high  clouds  extending  poleward  and 
eastward  from  deep  tropical  locations  into  sub- 
tropical and  middle  latitudes.  These  events,  synop- 
tic in  both  their  synoptic  scale  and  their  tropical- 
extratropical  interaction.  We  apply  this  definition 
to  infrared  satellite  imagery  for  four  6-month  cool 
seasons  (November-April)  in  the  eastern  North 
Pacific  (160  deg  E  to  the  west  coast  of  the  Ameri- 
cas). The  frequency  of  these  events  is  about  ten 
bursts  per  month  during  normal  cool  seasons,  dis- 
tributed uniformly  across  the  Pacific  to  the  west  of 
110  deg  W;  east  of  this  longitude,  moisture  bursts 
occur.  Half  of  the  bursts  last  2  to  4  days,  and  no 
burst  lasted  longer  than  10  days.  Only  36  moisture 
bursts  occurred  during  the  6-month  El  Nino  cool 
season  of  1982-83,  with  the  location  of  occurrence 
shifted  eastward.  Few  bursts  occurred  in  the 
region  of  active  tropical  convection  associated 
with  the  El  Nino  event.  Because  moisture  burst 
frequency  decreases  at  times  when  the  ITCZ 
strengthens,  we  hypothesize  two  modes  in  Hadley 
cell  behavior:  a  strong  zonally  symmetric  mode, 
and  a  weaker  mode  comprised  of  the  statistical 
ensemble  of  a  large  number  of  transient  moisture 
bursts.  Through  analysis  of  wind  fields,  zonal  aver- 
ages across  moisture  bursts  are  shown  to  resemble 
transient  intensification  of  the  mean  meridional  cir- 
culation in  regions  where  the  Hadley  cell  is  typi- 
cally weak.  (Author's  abstract) 
W87-09713 


REMOTE  CONTROL  OF  HYDROMETEORO- 
LOGICAL  DEVICES, 

Utah    Center    for    Water    Resources    Research, 

Logan. 

For  primary  bibliographic  entry  see  Field  7B. 
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DATA  ON  SNOW  CHEMISTRY  OF  THE  CAS- 
CADE-SIERRA NEVADA  MOUNTAINS, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W87-09814 


EMPIRICAL  ANALYSIS  OF  PASSIVE  MICRO- 
WAVE OBSERVATIONS  FROM  BHASKARA-II 
SAMIR  AND  REMOTE  SENSING  OF  ATMOS- 
PHERIC WATER  VAPOR  AND  LIQUID 
WATER, 

Indian  Space  Research  Organization,  Ahmedabad. 
Space  Applications  Centre. 
For  primary  bibliographic  entry  see  Field  7B 
W87-09909 


PREDICTABILITY     OF 
RAINFALL  ANOMALIES 

Wisconsin  Univ.-Madison. 
S.  Hastenrath. 
Journal    of   Climate    and 
JCAMEJ,  Vol.  26,  No.  1,  p 
5   fig,   3  tab,  28  ref.   NSF 


JAVA     MONSOON 
:  A  CASE  STUDY, 

Dept.  of  Meteorology. 

Applied  Meteorology 
133-141,  January  1987. 
Grant  ATM84-13575. 


Precipitation — Group  2B 

A  substantial  portion  of  the  interannual  variability 
of  rainfall  at  Jakarta,  Java,  can  be  predicted  from 
antecedent  pressure  anomalies  at  Darwin,  northern 
Australia;  the  pressure  persistence,  the  concurrent 
correlation  of  pressure  and  rainfall,  and  the  pre- 
dictability of  rainfall  from  antecedent  pressure  are 
all  largest  during  the  'east'  monsoon  (June-Novem- 
ber). Because  of  the  relatively  simple  large-scale 
circulation  setting,  warranting  a  single  predictor 
(Darwin  pressure),  this  region  is  chosen  for  a  series 
of  experiments  aimed  at  exploring  the  seasonality 
and   secular   variations   of  predictability,   optimal 
length  of  dependent  record,  and  updating  of  the 
regression  base  period  used  for  predictions  on  the 
independent  data  set.  The  major  features  of  pres- 
sure-rainfall   relationships    are    common    through 
much  of  the  1911-83  record,  namely  sign  and  gen- 
eral magnitude  of  correlations  and  the  closer  rela- 
tionships during  the  east,  as  compared  to  the  west, 
monsoon.  Considerable  differences  are,  however 
apparent  between  decades.  These  may  stem  from 
both  sampling  deficiencies  (noise)  and  real  long- 
term  changes  of  the  pressure-rainfall  couplings  due 
to  secular  alterations  in  the  large  scale  circulation 
setting.  The  competition  between  these  two  factors 
is  relevant  concerning  the  optimal  length  of  the 
dependent   record   used   for   predictions   into   the 
independent  data  set,  as  well  as  the  updating  of  the 
regression  base  period.  (Author's  abstract) 


REFLECTIVITY-RAIN  RATE  RELATION- 
SHIPS FOR  RADAR  HYDROLOGY  IN 
BRAZIL, 

Instituto     de     Pesquisas     Espaciais,     Sao     Paulo 

(Brazil). 

For  primary  bibliographic  entry  see  Field  7C 
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AREA-TIME-INTEGRAL  TECHNIQUE  TO  ES- 
TIMATE CONVECTIVE  RAIN  VOLUMES 
OVER  AREAS  APPLIED  TO  SATELLITE  DATA 
-  A  PRELIMINARY  INVESTIGATION, 

South  Dakota  School  of  Mines  and  Technology, 
Rapid  City.  Inst,  of  Atmospheric  Sciences. 
For  primary  bibliographic  entry  see  Field  7C 
W87-09915 


Descriptors.  'Rainfall,  'Monsoons,  'Rainfall 
anomalies,  'Data  interpretation,  'Java,  Prediction, 
Atmospheric  pressure,  Australia,  Darwin  pressure, 
Seasonal  variation,  Pressure-rainfall  relationships. 


SUPERCOOLED  LIQUID  WATER  STRUC- 
TURE OF  A  SHALLOW  OROGRAPHIC 
CLOUD  SYSTEM  IN  SOUTHERN  UTAH, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  At- 
mospheric Science. 
R.  M.  Rauber,  and  L.  O.  Grant. 
Journal    of   Climate    and    Applied    Meteorology 
JCAMEJ,  Vol.  26,  No.  1,  p  208-215,  January  1987 
9  fig,  7  ref. 

Descriptors:  'Cloud  liquid  water,  'Clouds,  'Oro- 
graphic clouds,  'Cloud  seeding,  'Water  supply, 
'Supercooling,  Mountains,  Orography,  Utah,  Pre- 
cipitation, Storms. 

A  case  study  of  an  orographic  cloud  system  that 
developed  over  the  mountains  of  southern  Utah  is 
presented.  The  storm  system  contained  super- 
cooled liquid  water  over  several  hours,  and  pro- 
duced almost  no  precipitation.  Because  of  the  high 
liquid  water  content,  low  ice  particle  concentra- 
tions, minimal  precipitation,  and  a  long  duration, 
the  storm  appeared  to  be  a  good  candidate  for 
seeding  to  augment  precipitation.  A  preliminary 
analysis  of  the  climatological  frequency  of  orogra- 
phic cloud  systems  over  these  mountains  is  dis- 
cussed. (Author's  abstract) 
W87-09916 


METHODS  FOR  STUDY  OF  RAINDROP 
IMPACT  ON  PLANT  SURFACES  WITH  APPLI- 
CATION TO  PREDICTING  INOCULUM  DIS- 
PERSAL BY  RAIN, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Plant  Pa- 
thology. 

For  primary  bibliographic  entry  see  Field  7B 
W87-09921 


AROUND   THE   WORLD 
ALMOST  EVERYWHERE.. 


WATER,    WATER 


Field  2— WATER  CYCLE 


Group  2B — Precipitation 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC. 
D.  Le  Comte. 

Weatherwise  WTHWA2,  Vol.  40,  No.  1,  p  9-10, 
February  1987. 

Descriptors:  'Rainfall,  *Excess  rainfall,  'Rainfall 
distribution,  'Precipitation,  'Weather  data  collec- 
tions, 'Data  collections,  Flood  damage,  Caribbean, 
Peru,  Bolivia,  United  Kingdom,  China,  Philip- 
pines, Solomon  Islands,  Canada,  Wheat. 

Most  places  around  the  world  seemed  to  have 
sufficient  or  even  too  much  rain  in  1986.  Excessive 
rainfall  caused  major  flood  damage  in  the  Caribbe- 
an, Peru,  and  Bolivia,  while  storms  resulted  in  the 
loss  of  life  in  the  United  Kingdom,  China,  the 
Philippines,  and  the  Solomon  Islands.  Monthly 
rainfall  was  more  than  twice  and  as  much  as  six 
times  the  normal  in  the  Prairie  Provinces  of 
Canada  and  in  Ontario  hurting  the  quality  but  not 
decreasing  the  quantity  of  wheat.  Drought  did 
occur  in  some  countries,  but  outside  of  southeast- 
ern USA,  the  damage  was  limited.  1986  was  note- 
worthy for  the  lack  of  widespread  drought,  giving 
crop-producing  countries  a  chance  to  restock  food 
supplies  and  decreasing  the  number  of  countries 
reporting  food  shortages.  (Wood-PTT) 
W87-09926 


IN  THE  UNITED  STATES  -  FLASH  FLOODS 
AND  DROUGHT, 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-09927 


METEOSAT  AND  RADAR  RAINFALL  IMAGE- 
RY INTERPRETATION  ON  THE  NIGHT  OF 
20/21  NOVEMBER  1986, 

Meteorological  Office,  Bracknell  (England). 
For  primary  bibliographic  entry  see  Field  7C. 
W87-09943 


SATELLITE  DERIVED  TECHNIQUE  FOR  ES- 
TIMATING RAINFALL  FROM  THUNDER- 
STORMS AND  HURRICANES, 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-09968 


UTILIZING  GOES  IMAGERY  TO  DETERMINE 
CONVECITVE  STORM  CHARACTERISTICS  IN 
DATA  DEFICIENT  REGIONS, 

Jolly  (J. P.)  and  Associates,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  7B. 
W87-09969 


RAIN  ESTIMATION  OVER  SEVERAL  AREAS 
OF  THE  GLOBE  USING  SATELLITE  IMAGE- 
RY, 

National   Hurricane  and   Experimental   Meteorol- 
ogy Lab.,  Coral  Gables,  FL. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-09970 


SATELLITE  RAINFALL  ESTIMATION  BY 
CLOUD  INDEXING  METHODS  FOR  DESERT 
LOCUST  SURVEY  AND  CONTROL, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-09971 


ESTIMATION  OF  RAIN  RATE  OVER  LAND 
FROM  SPACEBORNE  PASSIVE  MICROWAVE 
SENSORS, 

Environmental    Research   and   Technology,    Inc., 

Concord,  MA. 

I  01  primary  bibliographic  entry  see  Field  7B. 

W87-09972 


DETERMINATION  OF  RAINFALL  RATF.S 
FROM  MEASUREMENTS  OF  THE  SATEL- 
I  III.  NIMBUS  5  AND  6, 


Cologne  Univ.  (Germany,  F.R.).  Inst,  of  Geophys- 
ics and  Meteorology. 

For  primary  bibliographic  entry  see  Field  7B. 
W87-09973 


PRELIMINARY  EVALUATION  OF  INITIAL 
ATMOSPHERIC  MOISTURE  FROM  THE 
TIROS-N  SOUNDING  SYSTEM, 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-09974 


STATISTICAL  APPROACH  TO  RAINFALL  ES- 
TIMATION USING  SATELLITE  DATA, 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC. 
L.  F.  Whitney,  and  L.  D.  Herman. 
IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 
Annual  William  T.  Pecora  Memorial  Symposium 
on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 
June  10-15,  1979.  1981.  p  139-143,  4  fig,  3  tab,  6  ref. 

Descriptors:  'Meteorological  data  collection,  *Hy- 
drologic  data,  'Statistical  analysis,  'Rainfall  rate, 
•Forecasting,  'Satellite  technology,  'Remote  sens- 
ing, Convective  precipitation,  Statistical  studies, 
Hydrologic  models,  Rainfall  intensity,  Infrared  im- 
agery, Regression  analysis. 

A  statistical  approach  is  employed  in  an  attempt  to 
estimate  convective  rainfall  using  satellite  data. 
The  objective  is  to  provide  rainfall  using  satellite 
data.  The  objective  is  to  provide  rainfall  estimates 
in  a  form  suitable  as  input  to  hydrologic  models 
which  forecast  river  flow.  These  models  require 
area-averaged  rainfall  over  periods  of  6  hours  in 
watersheds  covering  500  sq  mi  or  more.  Early  in 
the  study  it  was  demonstrated  that  infrared  tem- 
peratures alone  are  inadequate  to  estimate  rainfall. 
A  variety  of  additional  variables  derived  from  both 
satellite  and  conventional  meteorological  sources 
were  then  included  in  the  study.  All  variables  were 
thought  to  be  physically  or  empirically  related  to 
the  rainfall  process.  From  among  these  variables,  a 
screening  regression  method  selected  those  which 
best  explain  area-averaged  rainfall.  In  both  cases 
studied  thus  far,  the  selected  variables  correlated 
with  rainfall  at  above  0.8.  But  since  meteorological 
conditions  in  each  case  were  very  different,  neither 
regression  equation  was  a  good  estimator  of  the 
rainfall  in  the  other  case.  Some  of  the  most  impor- 
tant variables  selected  were  IR-temperature  gradi- 
ents along  the  tropospheric  shear,  ratio  of  IR- 
temperature  to  IR-temperature  gradient  along  the 
low-level  wind,  low-level  dewpoint  advection.  Al- 
though these  preliminary  results  are  encouraging, 
many  more  cases  must  be  included  and  any  posi- 
tive results  checked  against  independent  data.  (See 
also  W87-09953)  (Author's  abstract) 
W87-09976 


EFFECTS  OF  'PRISTINE'  AND  'INDUSTRIAL* 
SIMULATED  ACIDIC  PRECIPITATION  ON 
GREENHOUSE-GROWN  RADISHES, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Plant  Pathology  and  Physiology. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-10085 


2C.  Snow,  Ice,  and  Frost 


NUMERICAL  MODELING  OF  HAILSTORMS 
AND  HAILSTONE  GROWTH.  PART  II:  THE 
ROLE  OF  LOW-DENSITY  RIMING  GROWTH 
IN  HAIL  PRODUCTION, 

South  Dakota  School  of  Mines  and  Technology, 
Rapid  City.  Inst,  of  Atmospheric  Sciences. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-09702 


COMPARISON      OF      NORTHERN       HEMI- 
SPHERE SNOW  COVER  DATA  SETS, 

Maryland  Univ.,  College  Park.  Dept.  of  Meteorol- 
ogy. 

I  or  primary  bibliographic  entry  see  Field  7C. 
W87-09911 


SNOWFALL  -  BELOW  AVERAGE, 

D.  M.  Ludlum. 

Weatherwise  WTHWA2,  Vol.  40,  No.  1,  p  41-44, 

February  1987. 

Descriptors:  'Snow,  'Snow  accumulation,  'Snow 
depth,  'Weather  data  collections,  'Data  collec- 
tions, Ice  storms,  United  States,  Drought,  Snow 
drought. 

Snowfall  amounts  were  reported  for  various  parts 
of  the  USA  for  each  month  from  September  1985 
through  June  1986.  The  nationwide  dry  spell  in 
December  and  January  caused  the  snowfall  totals 
to  be  lower  than  usual,  particularly  in  the  Pacific 
Northwest.  In  the  western  part  of  the  country 
snowfall  was  excessive  in  November  and  April  but 
light  during  the  midwinter.  No  traditional  north- 
easterns  developed  along  the  Atlantic  seaboard 
during  the  winter  1985-6,  so  total  snowfall  was 
low,  though  several  unusual  spring  snowstorms 
and  ice  storms  were  reported.  (Wood-PTT) 
W87-09928 


SATELLITE  SNOW  MAPPING  TECHNIQUES 
WITH  EMPHASIS  ON  THE  USE  OF  LAND- 
SAT, 

Environmental   Research   and  Technology,   Inc., 

Concord,  MA. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-09978 


APPLICATION  OF  SNOW  COVERED  AREA 
TO  RUNOFF  FORECASTING  IN  THE  SIERRA 
NEVADA,  CALIFORNIA, 

Sierra  Hydrotech,  Placerville,  CA. 

J.  F.  Hannaford,  and  A.  J.  Brown. 

IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 

Annual  William  T.  Pecora  Memorial  Symposium 

on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 

June   10-15,   1979.   1981.  p   165-172,  4  fig,  4  ref. 

Descriptors:  'Runoff  forecasting,  'Snow  cover, 
'Hydrologic  data,  'Sierra  Nevada,  'California, 
'Satellite  technology,  'Remote  sensing,  Forecast- 
ing, Snowmelt,  Snowpack,  Model  studies,  Simula- 
tion analysis,  Data  acquisition,  Hydrologic  models. 

The  National  Aeronautics  and  Space  Administra- 
tion has  sponsored  a  four  year  research  project  to 
explore  the  application  of  snow  covered  area 
(SCA)  obtained  from  satellite  imagery  to  hydro- 
logic  forecasting  within  an  operational  time  frame. 
California  was  one  of  the  four  test  areas  where 
NASA  conducted  Applications  Systems  Verifica- 
tion and  Transfer  (ASVT)  projects  on  the  use  of 
SCA  in  operational  hydrologic  forecasting.  Cali- 
fornia's southern  Sierra  Nevada  provided  test  wa- 
tersheds where  snowpack  accumulates  during  the 
winter  months  and  melts  during  the  spring  and 
summer  (April  through  July).  Operational  fore- 
casting is  required  at  two  different  levels.  First, 
estimates  of  the  total  volume  of  spring  snow  melt 
with  timely  updates  related  to  observed  conditions 
during  the  melt  season  are  required  for  operational 
planning.  Second,  simulation  of  the  rate  of  snow 
melt  runoff  utilizing  hydrologic  models  also  pro- 
vides a  valuable  operational  tool  when  the  time 
distribution  of  runoff  is  critical  to  project  oper- 
ation. This  paper  describes  research  related  to  in- 
terpretation of  satellite  imagery  to  obtain  SCA  on 
a  near  real-time  basis,  and  to  test  the  utilization  of 
SCA  operationally  in  volumetric  water  supply 
forecasting  and  hydrologic  modeling.  (See  also 
W87-09953)  (Author's  abstract) 
W87-09979 


SATELLITE  IMAGE  ATLAS  OF  THE  EARTH'S 
GLACIERS, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-09980 


SATELLITE  RECORD  OF  THE  WINTER  OF 
1978-79  IN  NORTH  AMERICA, 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-09981 


WATER  CYCLE— Field  2 


POTENTIALS  OF  MAPPING  BURIED  GLA- 
CIER ICE  WITH  LANDSAT  THERMAL  IM- 
AGERY, 

State  Univ.  of  New  York  Coll.  at  Geneseo.  Dept. 

of  Geography. 

R.  Lougeay. 

IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 

Annual  William  T.  Pecora  Memorial  Symposium 

on  Remote  Sensing,  Sioux  Falls,  South  Dakota 

June   10-15,    1979.    1981.  p   189-192,  4  fig,   5  ref. 

Descriptors:  'Glaciers,  *Ice,  *LANDSAT,  *Hy- 
drologic  data,  'Remote  sensing,  'Mapping,  Maps, 
Satellite  technology,  Radiometry,  Glaciology,  Ice 
cover. 

Field  observations  and  analysis  of  LANDSAT  im- 
agery for  the  Wrangell  Mountains  of  Alaska  reveal 
information  concerning  the  nature  and  extent  of 
buried  glacier  ice.  Hundreds  of  square  kilometers 
of  active  moraine  covered  glacier  ice  exist  within 
this  region.  Spectral  bands  5,  7,  and  false  color 
composite  imagery  from  existing  Landsat  multi- 
spectral  data  proved  most  useful  to  interpreters 
mapping    glacial    margins    and    large    masses    of 
active,   but   buried,   glacier   ice.    Signal   contrasts 
between  bare  detritus  and  vegetation  cover  were 
most  strongly  pronounced  on  band  5,  while  band  7 
displayed  stronger  contrasts  between  the  microto- 
pographic    texture   of  the   moraine   covered    ice 
masses  and  adjacent  detrital  surfaces  of  talus  or 
outwash.   Radiometric   data   from  airborne  over- 
flights were   used   to  prepare   thermal   emittance 
maps  of  the  study  area.   Information  from  these 
simulations  of  Landsat  thermal  imagery,  having  a 
spatial  and  thermal  resolution  similar  to  the  ther- 
mal image  specifications  of  MSS  band  8  aboard 
LANDSAT-3   (10.4-12.6  micron),   has  served   to 
augment  the  information  available  from  the  visible 
and    near    visible    Landsat    imagery.    When    the 
mantle  of  morainic  detritus  is  thinner  than   the 
diurnal  thermal  damping  depth,  strong  signal  con- 
trasts between  ice  cored  moraines  and  dry  glacial 
drift  deposits  are  present.  In  addition,  simulations 
of  LANDSAT-3  thermal  imagery  display  strong 
contrasts  between  areas  of  relatively  different  sur- 
face flow  activity  within  the  mass  of  buried  ice 
(See  also  W87-09953)  (Author's  abstract) 
W87-09982 


Streamflow  and  Runoff — Group  2E 


PREDICTION  OF  WATER  YIELD  USING  SAT- 
ELLITE IMAGERY  AND  A  SNOWMELT  SIMU- 
LATION MODEL, 

Arizona  Univ.,  Tucson.  School  of  Renewable  Nat- 
ural Resources. 

For  primary  bibliographic  entry  see  Field  7B 
W87-09983 


ICEBERG       DETECTABILITY       PROBLEMS 
USING  SAR  AND  SLAR  SYSTEMS, 

INTERA      Environmental      Consultants      Ltd 

Ottawa  (Ontario). 

For  primary  bibliographic  entry  see  Field  7B 

W87-09984 


PASSIVE  MICROWAVE  SENSING  OF  SNOW 
CHARACTERISTICS  OVER  LAND, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,   MD.   Goddard   Space   Flight   Center. 
For  primary  bibliographic  entry  see  Field  7B 
W87-09985 


LANDSAT  DERIVED  SNOW  COVER  AS  AN 
INPUT  VARIABLE  FOR  SNOW  MELT 
RUNOFF  FORECASTING  IN  SOUTH  CEN- 
TRAL COLORADO, 

Soil   Conservation    Service,    Denver,    CO    Snow 

Survey  Unit. 

For  primary  bibliographic  entry  see  Field  7B 

W87-09986 


MONITORING  SNOW  WITH  MICROWAVES 

Kansas   Univ./Center   for   Research,    Inc.,    Law- 
rence. Remote  Sensing  Lab. 
For  primary  bibliographic  entry  see  Field  7B 
W87-09987 


OPERATIONAL  USE  OF  SATELLITE  DATA 
FOR  SNOW  INVENTORY  AND  RUNOFF 
FORECAST, 

Norges  Vassdrags-  og  Elektrisitetsvesen,  Oslo. 
For  primary  bibliographic  entry  see  Field  7B 
W87-09988 


2D.  Evaporation  and  Transpiration 


MEASUREMENT  OF  IRRIGATION  EVAPORA- 
TIVE LOSSES  BY  A  NEW  VAPOR  BUDGET 
TECHNIQUE, 

Clemson  Univ.,  SC.  Dept.  of  Civil  Engineering 
For  primary  bibliographic  entry  see  Field  7B 
W87-09785 


CLIMATIC  DATA  FOR  MIRROR  LAKE,  WEST 
THORNTON,  NEW  HAMPSHIRE,  1981  -1982, 

Geological   Survey,   Lakewood,   CO.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2H 
W87-09806 


CONCERNING  THE  RELATIONSHIP  BE- 
TWEEN EVAPOTRANSPIRATION  AND  SOIL 
MOISTURE, 

National  Aeronautics  and  Space  Administration 
Greenbelt,  MD.  Goddard  Space  Flight  Center 
P.  J.  Wetzel,  and  J.-T.  Chang. 
Journal  of  Climate  and  Applied  Meteorology 
JCAMEJ,  Vol.  26,  No.  1,  p  18-27,  January  1987  5 
fig,  2  tab,  49  ref,  append. 

Descriptors:  'Evapotranspiration-soil  water  rela- 
tionships, 'Evapotranspiration,  'Soil  water, 
'Mathematical  equations,  Mathematical  studies,' 
Threshold  evapotranspiration,  Soil  moisture  reten- 
tion, Model  studies,  Vegetation  effects,  Remote 
sensing,  Numerical  models. 

Evapotranspiration  observations  have  traditionally 
been  scaled  by  potential  evapotranspiration  as  a 
means  of  unifying  the  soil  moisture-evapotranspira- 
tion  relationship  under  a  variety  of  meteorological 
conditions.  However,  this  scaling  alone  does  not 
unify  the  relationship  during  the  drying,  supply- 
limited  phase.  A  second  scaling  parameter  is  identi- 
fied which  applies  to  this  phase  of  evapotranspira- 
tion. The  parameter  is  a  maximum  sustainable,  or 
threshold    evapotranspiration,    which    occurs    in 
vegetation-covered  surfaces  just  before  leaf  stoma- 
ta  close,  and  occurs  when  surface  tension  begins  to 
significantly  restrict  the  moisture  release  from  bare 
soil  pores.  Simple  expressions  for  this  parameter 
are  presented  for  the  cases  of  vegetation  cover  and 
bare  soil.  The  number  of  input  variables  required  in 
these  expressions   is   rather  small.   The  effect  of 
natural  soil  heterogeneities  on  evapotranspiration 
as  computed  from  the  proposed  model  were  exam- 
ined. It  is  shown  that  the  observed  natural  variabil- 
ity in  soil  moisture  resulting  from  these  heteroge- 
neities is  large  enough  to  seriously  alter  the  rela- 
tionship between  regional  evapotranspiration  and 
the  area  average  soil  moisture  when  compared  to 
the  point,  or  homogeneous  relationship.  The  impli- 
cations for  remote  sensing  and  grid  point  numeri- 
cal models  are  discussed.   As  a  consequence  of 
these  results,  some  key  elements  of  a  very  simple 
parameterization    for   regional   evapotranspiration 
were  proposed  for  use  in  numerical  models.  (Au- 
thor's abstract) 
W87-09910 


OPTICAL  AND  DIGITAL  ANALYSES  OF 
LANDSAT  DATA  DEPICTING  HYDROGEOLO- 
GICAL  FEATURES  OF  THE  DARYACHEH-YE- 
NAMAK  AREA,  IRAN, 

Nova  Scotia  Land  Survey  Inst.,  Lawrencetown. 
For  primary  bibliographic  entry  see  Field  7B 
W87-09993 


2E.  Streamflow  and  Runoff 


SCALE  PROBLEMS  IN  HYDROLOGY 
RUNOFF  GENERATION  AND  BASIN  RE- 
SPONSE. 

For  primary  bibliographic  entry  see  Field  2A. 


W87-09610 


RELATIVE  ROLE  OF  HILLSLOPE  AND  NET- 
WORK  GEOMETRY  IN  HYDROLOGIC  RE- 
SPONSE, 

Mississippi  Univ.,  University.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2A 
W87-09611 


NONLINEARITY  AND  TIME-VARIANCE  OF 
THE  HYDROLOGIC  RESPONSE  OF  A  SMALL 
MOUNTAIN  CREEK, 

Consigiio  Nazionale  delle  Ricerche,  Turin  (Italy). 

1st.  di  Ricerca  per  la  Protezione  Idrogeologica  nel 

Bacino  Padano. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-09612 


RUNOFF  SIMULATION  MODEL  BASED  ON 
HILLSLOPE  TOPOGRAPHY, 

Leeds  Univ.  (England).  School  of  Geography. 
For  primary  bibliographic  entry  see  Field  2A 
W87-09613 


GEOMORPHOLOGIC  APPROACH  TO  SYN- 
THESIS OF  DIRECT  RUNOFF  HYDROGRAPH 
FROM   THE    UPPER   TIBER    RIVER    BASIN, 

Consigiio     Nazionale     delle     Ricerche,     Perugia 
(Italy).  1st.  di  Ricerca  per  la  Protezione  Idrogeolo- 
gica nell'  Italia  Centrale. 
For  primary  bibliographic  entry  see  Field  2A 
W87-09614 


RUNOFF  PRODUCTION  AND  FLOOD  FRE- 
QUENCY IN  CATCHMENTS  OF  ORDER  N:  AN 
ALTERNATIVE  APPROACH, 

Lancaster  Univ.  (England).  Dept.  of  Environmen- 
tal Sciences. 

For  primary  bibliographic  entry  see  Field  2A 
W87-09616 


STUDY  OF  SCALE  EFFECTS  IN  FLOOD  FRE- 
QUENCY RESPONSE, 

University  Coll.,  Galway  (Ireland).  Dept.  of  Engi- 
neering Hydrology. 

For  primary  bibliographic  entry  see  Field  2A 
W87-09617 


SCALES,  GRAVITY  AND  NETWORK  STRUC- 
TURE IN  BASIN  RUNOFF, 

Mississippi  Univ.,  University.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2A 
W87-09618 


AVERAGING  PROPERTIES  OF  CHANNEL 
NETWORKS  USING  METHODS  IN  STOCHAS- 
TIC BRANCHING  THEORY, 

Geological  Survey,  Denver,  CO. 
B.  M.  Troutman,  and  M.  R.  Karlinger. 
IN:  Scale  Problems  in  Hydrology:  Runoff  Genera- 
tion and  Basin  Response,  D.  Reidel  Publishing  Co  , 
Dordrecht,  Holland.  1986.  p  185-216,  2  fie   2  tab 
29  ref. 

Descriptors:  'Geomorphology,  'Unit  hydro- 
graphs,  'Channel  flow,  'Hydrologic  properties, 
'Stochastic  hydrology,  Mathematical  analysis,  Sta- 
tistical analysis,  Hydraulic  properties,  Statistical 
analysis,  Topology,  Probability  distribution,  Simu- 
lation analysis,  Statistical  studies,  Routing. 

Methods  in  branching  theory  are  used  to  average 
properties  of  channel  networks,  resulting  in  expres- 
sions for  the  instantaneous  unit  hydrograph  (IUH) 
in  terms  of  fundamental  network  characteristics 
(zeta,  alpha,  beta),  where  alpha  parameterizes  the 
link  (channel  segment)  length  distribution  and  beta 
is  a  vector  of  hydraulic  parameters.  Several  possi- 
bilities for  zeta  are  considered,  including  N,  (N 
D),  (N,  M),  D',  and  (N,  D'),  where  N  is  magnitude 
(number  of  first-order  streams),  D  is  topological 
diameter,  M  is  order,  and  D'  is  mainstream  length. 


Field  2— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 


Linear  routing  schemes,  including  translation,  dif- 
fusion, and  general  linear  routing,  are  used,  and  it 
is  demonstrated  that  translations  routing  leads  to 
an  IUH  identical  to  that  obtained  by  use  of  the 
width  function,  where  for  a  given  distance  x,  the 
width  of  a  network  is  defined  to  be  the  number  of 
links  some  point  of  which  lies  at  channel  distance  x 
from  the  outlet  (analogous  to  population  size  in 
branching  theory).  The  IUH  is  taken  to  be  the 
conditional  expectation  of  actual  basin  response 
given  zeta,  and  it  is  derived  based  on  assumptions 
that  the  links  are  independent  and  identically  dis- 
tributed random  variables  and  that  the  network  is  a 
member  of  a  topologically  random  population.  Un- 
certainty in  use  of  this  expectation  to  approximate 
actual  basin  response  is  given  by  the  corresponding 
conditional  variance.  Asymptotic  (for  large  N,  D, 
and  D')  results  are  available  for  several  cases.  For 
example,  when  zeta  =  N  asymptotic  consider- 
ations lead  to  a  Weibull  probability  density  func- 
tion for  the  IUH  for  all  linear  routing  schemes, 
with  only  a  single  parameter  depending  on  the 
particular  routing  method.  A  simulation  study 
compares  different  possibilities  for  zeta  in  terms  of 
ability  to  predict  actual  IUH  characteristics.  These 
characteristics  include  peak  and  time  to  peak.  (See 
also  W87-09536)  (Author's  abstract) 
W87-09619 


INCORPORATION  OF  CHANNEL  LOSSES  IN 
THE  GEOMORPHOLOGIC  IUH, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-09620 


MICROCOMPUTER-BASED  FLUOROMETRIC 
DATA  LOGGING  SYSTEM  FOR  FLOW  AND 
DISPERSION  MEASUREMENTS, 

University   of  Strathclyde,   Glasgow   (Scotland). 

Dept.  of  Physics. 

For  primary  bibliographic  entry  see  Field  7C. 

W87-09706 


INSTANTANEOUS  UNIT  HYDROGRAPHS:  A 
GEOMORPHOLOGIC  APPROACH, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  4A. 

W87-09777 


DEVELOPMENT  OF  CONFIDENCE  INTER- 
VALS AND  MONTHLY  DESIGN  VALUES  FOR 
LOW  STREAMFLOWS, 

Georgia  Univ.,  Athens.  Dept.  of  Statistics  and 
Computer  Science. 
W.  P.  McCormick,  and  J.  H.  Reeves. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-179529/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Environmental  Resources  Center,  Georgia 
Institute  of  Technology,  Atlanta.  Report  No.  ERC 
05-86,  July  1986.  66p,  6  tab,  30  ref.  Contract  No. 
1 4-08-0001 -G-1011.  USGS  Project  No.  G1011-05. 

Descriptors:  *Low  flow  frequency,  'Design  flow, 
•Time  series  analysis,  'Streamflow  forecasting,  Es- 
timation procedures,  Monthly  distribution. 

Analyses  were  done  on  three  problems  related  to  a 
design  low  flow  called  the  'seven  day,  ten  year 
minimum  streamflow'  (7Q10).  The  7Q10  denotes 
the  tenth  percentile  of  the  distribution  of  the 
streamflow,  which  gives  for  a  one  year  period  the 
lowest  level  of  streamflow  for  which  there  was  a 
seven  consecutive  day  period  with  flows  below 
that  value  on  each  day.  The  7Q10  is  commonly 
used  as  an  annual  design  low  streamflow  for  deter- 
mining wastewater  discharge  permit  specifications. 
The  first  problem  is  to  determine  monthly  design 
low  streamflow  values.  A  method  of  assigning 
design  low  flow  values  which  can  vary  over  the 
year  is  of  interest  in  order  to  allow  greater  use  of 
the  stream  for  diluting  wastewater  discharges.  A 
simple  method  is  offered  for  calculating  monthly 
design  low  flow  values,  which  does  not  lead  to  any 
greater  number  of  daily  contraventions  below  the 
monthly  design  flows  than  that  which  already 
occurs  for  the  one  fixed  annual  7O10  method   The 


second  problem  concerns  the  estimation  of  7Q10 
with  a  confidence  interval.  A  method  based  on  a 
model  for  daily  streamflows  is  offered,  and  a  new 
estimation  procedure  is  compared  with  two  other 
often  used  procedures.  The  third  problem  concerns 
the  estimation  of  7Q10  when  the  record  of  stream- 
flow  is  only  partial  and  short.  A  procedure  is 
recommended  which  incorporates  the  use  of  rain- 
fall data  into  our  estimation  procedure  for  7Q10. 
(McCormick-Univ  of  Georgia) 
W87-09779 


SLACK-WATER  DEPOSITS  AND  THE  MAGNI- 
TUDE AND  FREQUENCY  OF  FLASH 
FLOODS,  EASTERN  KENTUCKY, 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

R.  G.  Shepherd,  and  L.  K.  Bienkowski. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87- 159380/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Report  No.  167,  Nov.  1986.  38  p,  10  fig,  2 
tab  65  ref.  Contract  No.  14-08-0001 -G 1019.  USGS 
Project  No.  G 1019-06. 

Descriptors:  'Flash  floods,  'Flood  forecasting, 
Sediment-water  interfaces,  Flood  peak,  Kentucky. 

The  potential  for  predicting  flood  magnitude  and 
frequency  using  sediments  deposited  in  backwater 
areas  during  flash  floods  was  investigated  on  the 
Cumberland  Plateau  of  Eastern  Kentucky,  a  region 
notorious  for  flash  flooding.  Slack-water  deposits 
are  abundant  in  the  area  at  tributary  mouths  and 
bedrock  channel  expansions.  They  are  identifiable 
on  geologic  quadrangle  maps,  and  are  locally  good 
potential  indicators  of  maximum  flood  crest  eleva- 
tions. However,  in  this  humid  region,  flash  floods 
could  not  be  distinguished  from  non-flash  floods 
using  slack-water  sedimentology.  The  results  from 
slack-water  deposits  studied  indicated  that  they 
offer  limited  potential  for  predicting  flash  floods 
because:  (1)  intense  weathering,  erosion,  and  bitur- 
bation  of  slack-water  deposits  has  rapidly  altered 
and  generally  destroyed  the  flood  stratigraphy  to 
the  extent  that  flood  frequency  data  could  not  be 
obtained;  (2)  mineralogic  differences  of  bedrock 
units  in  tributaries  of  drainages  prone  to  flash 
flooding  are  small  and  inadequate  for  distinguish- 
ing tributary  and  main  channel  flood  deposits;  and 
(3)  flash  floods  in  tributaries  commonly  but  not 
always  cause  backwaters  and  slack-water  deposits 
in  main  channels,  preventing  use  of  the  conven- 
tional slope-area  method  of  estimating  discharge. 
The  results  suggest  that  the  slack-water  method 
may  be  successful  if  first  a  quantitatively  compre- 
hensive method  of  describing  flash  floods  using 
meteorologic,  hydrologic,  geomorphic,  and  sedi- 
mentologic  parameters  could  be  developed  and 
used  to  distinguish  them  from  non-flash  floods. 
(Huffsey-KWRRI) 
W87-09791 


COMPARISON  OF  UNREGULATED  AND 
REGULATED  STREAMFLOW  FOR  THE 
YAKIMA  RIVER  AT  UNION  GAP  AND  NEAR 
PARKER, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 
J.  J.  Vaccaro. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open  File  Report  82-646,  1986. 
54  p,  11  fig,  18  tab,  4  ref. 

Descriptors:  'Streamflow,  'River  regulation, 
'Reservoir  storage,  'Yakima  River,  'Washington, 
Natural  flow,  Regulated  flow,  Surface  irrigation, 
Return  flow,  Mathematical  models,  Storage  equa- 
tion, Simulation,  Error  analysis,  Statistical  analysis, 
Union  Gap,  Parker. 

Records  of  regulated  daily  mean  discharge  for  52 
water  years,  1926-77,  at  13  stream  gaging  stations 
were  adjusted  for  changes  in  storage  contents  in 
five  reservoirs  and  flows  diverted  in  58  canals  to 
estimate  effects  of  reservoir  storage  and  canal  di- 
version on  streamflow  in  the  Yakima  River  at 
Union  Gap  and  near  Parker,  Washington.  Estimat- 
ed composite  error  of  computed  unregulated  dis- 
charges, based  on  analyses  of  several  possible 
sources   of  error,    was    10   percent.    Unregulated 


streamflow  at  Union  Gap  and  near  Parker  was 
shown  to  be  basically  equivalent  Regulation  re- 
duced unregulated  52-year  mean  annual  discharge 
from  5,900  cu  ft/sec  to  3,800  cu  ft/sec  at  Union 
Gap  and  2,300  cu  ft/sec  near  Parker.  Losses  were 
due  primarily  to  diversion  for  agricultural  irriga- 
tion and  to  export  of  water  from  Upper  to  Lower 
Yakima  basin.  Regulation  reduced  springtime  high 
flows  and  increased  August-September  low  flows 
at  Union  Gap,  but  three  canals  between  Union  Gap 
and  Parker  caused  flow  in  the  Yakima  River  to 
diminish  to  very  low  values.  Coefficients  of  varia- 
tion and  distribution  percentiles  of  mean  discharges 
indicate  that  the  relative  variability  of  regulated 
means  has  generally  decreased  compared  with  un- 
regulated means  at  Union  Gap  and  increased  com- 
pared with  unregulated  flow  near  Parker.  (USGS) 
W87-09811 


SOURCES  OF  CLIMATOLOGIC,  HYDROLOG- 
IC, AND  HYDRAULIC  INFORMATION  IN 
THE  ILLINOIS  RIVER  BASIN, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field    IOC. 

W87-09813 


RIVER-QUALITY  ASSESSMENT  OF  THE 
TRUCKEE  AND  CARSON  RIVER  SYSTEM, 
CALIFORNIA  AND  NEVADA  --  HYDROLOGIC 
CHARACTERISTICS, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  6G. 
W87-09816 


HYDROLOGIC  DATA  FOR  THE  SOUTH-CEN- 
TRAL AREA,  NEBRASKA, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 

Div. 

P.  A.  Bartz,  and  J.  M.  Peckenpaugh. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Open  File  Report  86-246,  1986. 

78  p,  8  fig,  15  tab,  15  ref. 

Descriptors:  'Hydrologic  data,  'Water  resources 
data,  'Groundwater,  'Surface  waters,  'Nebraska, 
Data  collections,  Water  use  data. 

Hydrologic  data  were  compiled  for  the  South- 
Central  hydrogeology  study,  which  covers  an  area 
of  approximately  5,600  square  miles  in  south-cen- 
tral Nebraska.  Data  pertain  to  the  groundwater, 
surface  water,  climate,  land  use,  and  pumpage  and 
precipitation  at  water  use  sites  in  the  study  area. 
Groundwater  data  include  water  level  elevations 
from  three  mass  measurements  of  wells  and  water 
quality  information  from  68  water  quality  sampling 
sites.  Surface  water  data  include  average  annual 
stream  flows  and  average  October  through  De- 
cember streamflows  at  U.S.  Geological  Survey 
gaging  stations,  canal  diversions,  and  seepage  from 
canals  and  reservoirs.  Climatic  data  include  month- 
ly precipitation  records  for  eight  weather  stations 
and  evaporation  data  from  four  reservoirs.  Land 
use  data  were  compiled  for  agricultural  land  uses, 
by  county,  from  1940  through  1981.  Water  use  site 
data  include  water  levels  at  each  of  18  sites,  soil 
information  for  those  sites  with  complete  precipita- 
tion and  pumpage  records,  and  precipitation  and 
groundwater  pumpage  information  for  each  site. 
(USGS) 
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This  report  summarizes  the  progress  of  water- 
resources  studies  in  California  by  the  U.S.  Geologi- 
cal Survey  during  the  fiscal  year  1985.  Much  of  the 
work  was  done  in  cooperation  with  the  State  and 
local  agencies.  Additional  supporting  funds  were 
transferred  from  other  Federal  agencies  or  appro- 
priated directly  to  the  Geological  Survey.  The 
water-resources  program  in  California  consisted  of 
55  projects.  This  report  includes  a  brief  discussion 
of  each  project  and  also  contains  a  brief  descrip- 
tion of  the  origin  of  the  U.S.  Geological  Survey, 
the  Water  Resources  Division's  basic  mission,  and 
abbreviated  organizational  structure  of  the  Califor- 
nia District,  sources  of  funding,  and  a  summary  of 
water  conditions.  Reports  issued  by  the  Geological 
Survey  on  studies  completed  fiscal  years  1984  and 
1985  also  are  listed.  (USGS) 
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The  construction  of  Warrior  Dam,  completed  in 
1962,  has  resulted  in  changes  to  the  stage-discharge 
relations  in  the  vicinity.  The  scarcity  of  current- 
meter  measurements,  coupled  with  backwater  con- 
ditions, make  definition  of  a  single  stage-discharge 
relation  impossible  without  considerable  error. 
However,  as  a  useful  alternative,  limit  curves  were 
developed  in  1983  that  defined  the  limits  of  possi- 
ble stage-discharge  relations  at  the  dam  tailwater 
section.  Since  the  1983  report,  37  discharge  values 
computed  through  the  dam  for  the  flood  of  De- 
cember 1983  were  used  to  verify  or  update  the 
lower  end  of  the  limit  curves.  Data  obtained  from 
a  current-meter  measurement  of  the  February  1961 
flood  (furnished  by  the  U.S.  Army  Corps  of  Engi- 
neers) were  used  to  update  the  upper  end  of  the 
curves.  This  report  presents  the  updated  informa- 
tion. (USGS) 
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This  report  presents  hydrologic  data  used  in  the 
Southern  Sand  Hills  hydrogeology  study,  which 
encompasses  an  area  of  approximately  4,330  square 
miles  in  west-central  Nebraska.  These  data  include 
summary  logs  of  64  test  holes  drilled  in  or  adjacent 
to  the  study  area.  Water  level  data  for  240  wells 
are  included.  These  wells  were  measured  in  spring 
and  fall  of  1982  and  spring  of  1983.  Water  quality 
samples  were  collected  from  62  irrigation  wells. 
Water  quality  data  include  analyses  for  18  routine 
constituents  on  samples  from  all  wells  and  analyses 
for  8  trace  constituents  on  samples  from  25  wells. 
Rainfall  data  were  collected  at  30  sites  by  local 
observers  from  April  1982  to  October  1983.  Sur- 
face water  data  for  103  stream  sites  in  the  study 
area  are  included.  Water  discharge  was  measured 
at  these  sites  as  part  of  seepage  surveys  conducted 
from  1978  to  1982  to  determine  where  and  how 
much  streams  were  gaining  or  losing  water. 
(USGS) 
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The  primary  sources  of  surface  water  in  Lake  and 
Moody  Counties  are  the  Big  Sioux  River  and  its 
intermittent  tributaries,  and  Lakes  Herman,  Madi- 
son, and  Brant.  Seasonal  variations  in  streamflow 
and  lake   levels  are  directly   related  to  seasonal 
variations   in  precipitation.   Dissolved-solids  con- 
centration  in   water  from   streams  and   lakes  in- 
creases as  streamflow  decreases  and  lake  levels 
decline.  Eight  glacial  aquifers  and  four  bedrock 
aquifers    were    delineated    in    Lake    and    Moody 
Counties.  The  Big  Sioux,  North  Skunk  Creek,  Pi- 
pestone Creek,  Battle  Creek,  and  East  Fork  Ver- 
million aquifers  are  composed  of  glacial  outwash. 
These  aquifers  are  less  than  60  feet  below  land 
surface,  and  are  in  hydraulic  connection  with  the 
river  or  creek  of  the  same  name.  The  Rutland, 
Ramona,  and  Howard  aquifers  are  composed  of 
glacial  outwash  and  are  overlain  by  50  to  470  feet 
of  till.  The  four  bedrock  aquifers  are  the  Niobrara, 
Codell,  Dakota,  and  Quartzite  wash.  The  average 
thickness  of  the  Big  Sioux,  Pipestone  Creek,  North 
Skunk  Creek,  Battle  Creek,  and  East  Fork  Vermil- 
lion aquifers  ranges  from   14  feet  for  the  Battle 
Creek  aquifer  to  39  feet  for  the  North  Skunk  Creek 
aquifer.   The   average   thickness   of  the   Rutland, 
Ramona,  and  Howard  aquifers  ranges  from  18  feet 
for  the  Ramona  aquifer  to  40  feet  for  the  Howard 
aquifer.     Predominant    chemical    constituents    in 
water  from  the  Big  Sioux,  North  Skunk  Creek,  and 
Pipestone  Creek  aquifers  are  calcium  and  bicarbon- 
ate.   Predominant    chemical    constituents    in    the 
Battle  Creek  and  East  Fork  Vermillion  aquifers  are 
calcium  and  sulfate.   Predominant  chemical  con- 
stituents in  water  from  the  Rutland,  Ramona,  and 
Howard  aquifers  are  calcium,  sulfate  and  biocar- 
bonate.  The  average  thickness  of  the  four  bedrock 
aquifers  ranges  from  60  to  400  feet.  The  aquifers 
are  under  artesian  conditions.  Predominant  chemi- 
cal constituents  in  water  from  the  Niobrara  aquifer 
are  calcium,  sodium,  and  sulfate;  from  the  Codell 
and  Dakota  aquifers  are  sodium  and  sulfate;  and 
from  the  Quartzite  wash  aquifer  are  calcium,  sul- 
fate, and  bicarbonate.  Water  use  in  1980  in  Lake 
and  Moody  Counties  was  about  2.6  billion  gallons. 
Ninety  percent  of  the  water  used  in  the  counties 
was  withdrawn  from  the  glacial  aquifers  and   10 
percent  was  withdrawn  from  the  bedrock  aquifers 
(USGS) 
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The    Southeast    Lowlands   of  Missouri   occupies 
4,000  square  miles  of  prime  agricultural  land  of  the 
Coastal  Plain  in  the  extreme  southeastern  corner  of 
Missouri.  Even  though  this  area  receives  about  4 
feet  of  rainfall  per  year,  there  is  a  rapidly  increas- 
ing demand  for  water  for  irrigation.  The  purpose 
of  this  study  was  to  evaluate  the  water  resources  of 
this  area  with  particular  emphasis  on  the  extent  of 
irrigation  and   the  potential  of  the  groundwater 
system  to  support  further  irrigation  development. 
The  area  is  underlain  by  consolidated  aquifers  of 
Paleozoic  age  and  unconsolidated  aquifers  of  Mes- 
ozoic  and  Cenozoic  age.  The  consolidated  aquifers, 
although  possessing  the  potential   to  yield   large 
quantities  of  water,  generally  are  not  used  through- 
out much  of  the  area  because  they  lie  at  consider- 
able death  and  alternate  supplies  are  readily  avail- 
able. The  McNairy  aquifer,  which  underlies  about 
three-fourths  of  the  area,  ranges  from  0  to  600  feet 
in  thickness  with  the  top  lying  from  0  to  more  than 
2,200  feet  below  land  surface.  This  system  is  attrac- 
tive as  a  municipal  water  supply  because  of  its 
large  artesian  head  and  the  small  iron  and  hardness 
concentrations  of  the  water.  Although  this  system 
is  now  used  exclusively  for  municipal  water  sup- 
plies, the  McNairy  may  become  more  important  in 
the  future  as  a  heat  source.  The  Wilcox  Group 
(undivided),  which  underlies  more  than  one-half  of 
the  area  and  almost  always  lies  less  than  300  feet 
below  land  surface,  is  as  much  as  1,400  feet  thick. 
However,  usually  only  the  basal  250  to  500  feet  of 
this  group  is  used  as  an  aquifer.  This  system,  which 
in  some  areas  is  capable  of  yielding  as  much  as 
1,500  gallons  per  minute  to  properly  constructed 
wells,  is  now  primarily  used  for  municipal  supplies. 
The  alluvial  aquifer  underlies  most  of  the  area  and 
is   locally   capable   of  yielding   more   than   3,000 
gallons  per  minute.  This  aquifer  generally  is  100  to 
200  feet  thick,  but  in  several  places  more  than  250 
feet  of  alluvium  has  been  reported.  Irrigation  wells 
withdraw  an  estimated  95,000  acre-feet  per  year 
from  this  aquifer,   whereas  municipal,   industrial, 
and  domestic  wells  withdraw  an  estimated  addi- 
tional 17,000  acre-feet  per  year.  This  compares  to 
nearly   6  million  acre-feet   per  year  natural  dis- 
charge and  a  total  storage  of  60  million  acre  feet. 
The  surface-water  system  in  the  area  consists  of  a 
few  natural   rivers  and   many  manmade  ditches. 
Although  a  considerable  quantity  of  water  is  avail- 
able from  the  surface-water  system,  this  system  is 
not  extensively  used  because  attractive  alternative 
sources  are  readily  available.  (USGS) 
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Regression  relations  were  determined  for  estimat- 
ing mean  annual  discharge,  mean  monthly  dis- 
charge, minimum  and  maximum  7-day  discharge, 
flow  duration  series,  and  peak  discharge  for  natural 
streams  in  western  Colorado.  Multiple  regression 
analyses  were  used  to  determine  the  best  predictive 
relations  for  each  of  the  streamflow  characteristic; 
separate  relations  were  developed  for  each  of  four 
hydrologically  distinct  regions  in  the  study  area. 
The  standard  errors  associated  with  the  regression 
relations  generally  were  less  than  100  percent, 
except  for  the  low-flow  relations  which  had  stand- 
ard errors  ranging  from  62  to  greater  than  200 
percent.  Basin  drainage  area,  mean  annual  precipi- 
tation, mean  basin  elevation,  and  mean  basin  slope 
are  used  in  the  regression  relations  to  estimate  the 
flow  characteristics  of  streams  in  the  study  area. 
(USGS) 
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The  drainage  pattern  is  controlled  by  the  structure 
and  is  it  a  decisive  factor  in  the  infiltration  rate. 
For  this  reason,  the  analysis  of  this  pattern  is  of 
special  interest  in  the  underground  works  areas  for 
the  study  of  the  preferential  flow  lines.  The  accu- 
racy of  a  log  normal  model  for  describing  the 
observed  random  variables  'length  of  the  link'  and 
'areas  of  drainage'  is  proven.  Starting  with  this 
bivariate  model,  a  theoretical  model  for  describing 
the  random  variable  'density  of  drainage'  is  devel- 
oped. After  adequate  statistical  analysis  it  was 
found  that  the  model  can  be  accepted  to  a  high 
level  of  significance.  (See  also  W87-09568)  (Au- 
thor's abstract) 
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Steady-state  flow  through  porous  media  is  ana- 
lyzed. Governing  equations  and  boundary  condi- 
tions are  set  up  and  discussed.  Variational  methods 
and  the  finite  element  approach  are  described  and 
the  solving  system  of  equations  for  quadrilateral 
networks  of  triangular  linear  condensed  elements  is 
obtained.  Non-homogeneity  and  anisotropy  are 
discussed.  Further  discussion  on  the  finite  element 
techniques  and  on  the  convergence  of  the  numeri- 
cal process  is  provided.  The  convergence  of  the 
finite  elements  approach  to  the  solution  of  the  free 
surface  flow  problem  means  essentially  that  for 
properly  posed  problems  when  the  maximum  size 
of  the  mesh  tends  to  zero  the  finite  elements  solu- 


tion tends  to  the  exact  one,  which  is  unique.  It  does 
not  mean  that  for  a  given  mesh  with  a  fixed 
number  of  nodal  points  and  a  given  form  of  discre- 
tization there  is  a  polygonal  free  surface  such  that 
the  potential  exactly  coincides  with  the  elevation 
the  rate  of  flow  being  simultaneous  null  at  the 
vertices.  (Wood-PTT) 
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CATALANA  EN  LA  CALIDAD  DEL  AGUA  DEL 
RIO  LLOBREGAT  (BARCELONA)), 
Comisaria  de  Aguas  del  Pirineo  Oriental,  Barcelo- 
na (Spain). 

For  primary  bibliographic  entry  see  Field  5B. 
W87-09886 


WATER  IN  THE  MINING  OF  SOFT  COAL.  A 
STUDY  OF  A  PILOT  AREA  (EL  AGUA  EN  LA 
MINERIA  DE  LA  HULLA,  ESTUDIO  DE  UNA 
ZONA  PILOTO), 

Empresa  Nacional  Adaro  de  Investigaciones  Min- 

eras  S.A.,  Madrid  (Spain). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-09887 


WATER  IN  MINING, 

State  Irrigation  Commission,  Lucknow  (India). 
A.  C.  Chaturvedi. 

IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I  and  II,  1984.  SIAMOS  78.  p  1195-1205,  3 
tab,  1 1  ref. 

Descriptors:  'Groundwater  management,  'India, 
•Data  interpretation,  'Data  acquisition,  'Mine 
drainage,  Streamflow,  Reservoir,  Model  studies, 
Mathematical  studies,  Hydrologic  studies,  Bharat- 
purha  Creek,  Chabiyar  Creek,  Flow  profiles. 

The  control  of  ground  water  pressure,  is  an  impor- 
tant component  activity  for  mining  in  South  India. 
Since  the  commencement  of  mining  operations  a 
lot  of  hydrological  and  pumping  data  has  been 
collected  since  1940.  With  the  availability  of  the 
data  and  the  likelihood  of  more  severe  hydrologi- 
cal conditions  being  encountered  in  mining  the 
coming  decade,  a  computor  oriented  study  of  the 
problem  of  mine  water  control  was  initiated.  Al- 
though reservoir  systems  are  to  be  designed  in  the 
face  of  hydrologic  uncertainty,  an  investigation 
into  the  effect  of  this  uncertainly  on  the  perform- 
ance of  a  system  design  is  a  basic  objective.  Syn- 
thetic streamflow  data  were  generated  by  evolving 
a  flow  model  and  alternate  sequences  were  used  in 
simulation  of  reservoir  operations.  The  perfor- 
mance of  the  design  was  measured  by  the  deficit 
index.  Variations  in  the  deficit  index  when  alter- 
nate synthetic  data  sequences  were  used  reflected 
the  hydrologic  uncertainty  involved.  An  objective 
approach  to  the  determination  of  the  adequacy  of 
synthetic  data  sequences  was  worked  in  terms  of 
the  desired  accuracy  of  the  estimate  of  deficit 
index.  The  extreme  low  flow  volume  for  Bharat- 
purha  Creek  were  5  to  15  times  greater  than  the 
corresponding  values  on  the  Chabiyar  Creek.  In 
each  case  the  comparison  of  the  least  square  feet 
time  and  the  equal  yield  line  shows  for  the  sub 
basins  affected  by  strip  mining,  higher  unit  dis- 
charge during  low  flow  periods.  (Author's  ab- 
stract) 
W87-09898 


COMPUTATION  OF  FLOOD  FLOWS  IN  OPEN 
PITS, 

Institut  za  Vodoprivredu  Jaroslav  Cerni,  Belgrade 
(Yugoslavia). 

N.  Marjanovic,  and  S.  Prohaska. 
IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I  and  II,  1984.  SIAMOS  78.  p  1265-1274,  2 
fig,  3  tab,  1  ref. 

Descriptors:  'Flood  flow,  'Flood  forecasting, 
•Flooding,  'Floods,  'Rainfall-runoff  relationships, 
•Mathematical    equations,     *Data    interpretation, 


Flood  recurrence  interval,  Mining  engineering, 
Open  pit  mines,  Rainfall,  Runoff,  Surface  runoff, 
Runoff  coefficient. 

A  method  for  computing  flood  flows  of  different 
recurrence  intervals  under  open  pit  working  condi- 
tions is  presented.  The  method  applied  is  based  on 
the  well  known  relationship  between  maximum 
overland  flow  rate  per  unit  drainage  area  and  the 
rainfall  depth  for  the  relevant  time  of  storm  dura- 
tion and  the  runoff  coefficient.  Application  of  the 
method  is  illustrated  for  open  pit  working  condi- 
tions. (Author's  abstract) 
W87-09903 


SEDIMENTARY  PROCESSES,  VERTICAL 
STRATIFICATION  SEQUENCES,  AND  GEO- 
MORPHOLOGY  OF  THE  ROARING  RIVER 
ALLUVIAL  FAN,  ROCKY  MOUNTAIN  NA- 
TIONAL PARK,  COLORADO, 
Colorado  Univ.  at  Boulder.  Dept.  of  Geological 
Sciences. 

For  primary  bibliographic  entry  see  Field  2J. 
W87-09918 


IN  THE  UNITED  STATES  -  FLASH  FLOODS 
AND  DROUGHT, 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC. 
D.  Le  Comte. 

Weatherwise  WTHWA2,  Vol.  40,  No.  1,  p  12-16, 
February  1987. 

Descriptors:  'Flooding,  'Rainfall,  'Precipitation, 
'Weather  data  collections,  'Data  collections, 
Flood  damage,  Flood  frequency,  Floods,  Flash 
floods,  United  States,  Drought,  Snow,  Precipita- 
tion excess,  Crop  yield,  Excess  rainfall. 

Record  high  and  low  temperatures,  unusually  large 
rainfall  amounts,  and  late  snowstorms  were  report- 
ed for  various  parts  of  the  USA  in  1986.  The 
Southeast,  meanwhile,  suffered  from  the  worst 
drought  experienced  in  100  years.  There  was 
record  flooding  in  October  which  damaged  farm- 
land along  the  Missouri  and  Arkansas  Rivers. 
Flooding  from  rivers,  lakes,  or  oceans  caused  bil- 
lions of  dollars  of  damage  in  Alaska,  Montana, 
Michigan,  California,  and  other  states.  Because 
tropical  storm  and  tornado  damage  was  light  and 
the  weather  favorable  in  the  midwestern  farm  belt 
in  1986,  the  yields  of  corn,  wheat  and  soybeans 
from  that  area  was  good  though  not  record-setting. 
(Wood-PTT) 
W87-09927 


SATELLITE  APPLICATIONS  IN  RJVER  AND 
FLOOD  FORECASTING, 

National   Weather   Service,    Silver   Spring,    MD. 

Office  of  Hydrology. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-09955 


USE  OF  RADAR  IMAGERY  FOR  SURFACE 
WATER  INVESTIGATIONS, 

Jet  Propulsion  Lab.,  Pasadena,  CA. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-09989 


EXAMINATION  OF  FLUVIAL  MORPHOLOG- 
ICAL CHARACTERISTICS  OF  WESTERN 
AMAZON  STREAMS  FROM  APOLLO-SOYUZ 
PHOTOGRAPHS, 

Texas  Univ.  at  Austin.  Dept.  of  Geological  Sci- 

R.  K.  Holz,  and  V.  R.  Baker. 
IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 
Annual  William  T.  Pecora  Memorial  Symposium 
on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 
June  10-15,  1979.  1981.  p  252-259,  7  fig,  3  tab,  9  ref. 

Descriptors:  'Geomorphology,  'Remote  sensing, 
•Aerial  photography,  •Hydrology,  'Geohydro- 
logy,  •Aircraft,  'Satellite  technology,  'Solimoes 
River,  'Japura  River,  Jurua  River,  River  basins, 
Photography,  Morphology. 

Three  major  river  types,  based  on  sinuosity  (P)  and 
other   properties,   were   distinguished   from   color 
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photographs  generated  by  the  Apollo-Soyuz  Test 
Project  (ATP)  in  July  1975.  Three  rivers  were 
chosen  representative  of  these  types  and  the  re- 
markable variations  in  fluvial  regime  and  morphol- 
ogy that  exist  in  the  Amazon  Basin.  These  rivers 
include  the  Solimos  P  =  1.2  to  P  =  1.4,  the 
Japura,  P  =  1.1,  and  Jurua,  P  =  1.8  to  P  ='  3.0. 
Empirical  formula  were  tested  in  estimating  the 
hydrologic  properties  of  these  South  American 
rivers.  The  study  demonstrates  the  lack  of  precise 
understanding  of  regime  behavior  in  tropical 
streams  and  the  difficulty  of  transferring  the  results 
of  research  on  humid  mid-latitude  and  semi-arid 
mid-latitude  streams  to  those  of  the  humid  tropical 
areas.  The  results  show  that  the  low  sinuosity 
Amazon  Basin  streams  transport  much  finer  sedi- 
ment than  do  streams  of  equivalent  sinuosity. 
Many  of  the  fluvial  complexities  of  the  western 
Amazon  Basin  appear  to  result  from  the  relative 
abilities  of  different  rivers  to  rework  coarse,  relict 
alluvium  that  was  deposited  during  the  relatively 
arid  full-glacial  phases  of  the  Pleistocene.  (See  also 
W87-09953)  (Author's  abstract) 
W87-09990 


ASSESSING  THE  RED  RIVER  OF  THE 
NORTH  1978  FLOODING  FROM  NOAA  SAT- 
ELLITE DATA, 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  7B 
W87-09997 


OPTICAL  AND  DIGITAL  ANALYSES  OF 
LANDSAT  DATA  DEPICTING  HYDROGEOLO- 
GICAL  FEATURES  OF  THE  DARYACHEH-YE- 
NAMAK  AREA,  ffiAN, 

Nova  Scotia  Land  Survey  Inst.,  Lawrencetown. 
For  primary  bibliographic  entry  see  Field  7B 
W87-09993 


IMPROVING  STREAM  FLOW  ESTIMATES 
THROUGH  THE  USE  OF  LANDSAT, 

Geological  Survey,  Madison,  WI.  Water  Re- 
sources Div. 

G.  J.  Allord,  and  F.  L.  Scarpace. 
IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 
Annual  William  T.  Pecora  Memorial  Symposium 
on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 
June  10-15,  1979.  1981.  p  284-291,  4  fig,  2  tab,  7  ref. 

Descriptors:  *Streamflow,  'LANDSAT,  'Satellite 
technology,  'Forecasting,  'Remote  sensing,  'Hy- 
drology, 'Wisconsin,  Statistical  analysis,  Regres- 
sion analysis,  Topography,  Discharge,  Land  use. 

Estimates  of  low  flow  and  flood  frequency  in 
several  southwestern  Wisconsin  basins  have  been 
significantly  improved  by  determining  land  cover 
from  LANDSAT  imagery.  With  the  use  of  new 
estimates  of  land  cover  in  multiple  regression  tech- 
niques, the  standard  error  of  estimate  (SE)  for  the 
least  annual  7-day  low  flow  for  2-  and  10-year 
recurrence  intervals  of  ungaged  sites  were  lowered 
by  9%  each.  The  SE  of  flood  frequency  in  the 
'Driftless  Area'  of  Wisconsin  for  10-,  50-,  and  100- 
year  recurrence  intervals  were  lowered  by  14%. 
Four  of  nine  basin  characteristics  determined  from 
satellite  imagery  were  significant  variables  in  the 
multiple  regression  techniques,  whereas  only  1  of 
the  12  characteristics  determined  from  topographic 
maps  was  significant.  The  percentages  of  land 
cover  categories  in  each  basin  were  determined  by 
merging  basin  boundaries,  digitized  from  quadran- 
gles, with  a  classified  Landsat  scene.  Low  flow 
relations  in  the  lower  Wisconsin  River  basin  were 
improved  17  to  20%  when  Landsat  land  use  data 
were  used  in  developing  the  relations.  Land  use 
did  not  prove  to  be  a  significant  variable  in  the 
Pecatonica-Sugar  River  basin  for  low  flow  esti- 
mates. Estimates  for  the  flood  frequency  relations 
with  recurrence  intervals  of  10,  50,  and  100  years 
were  improved  45  to  50%.  Landsat  data  can  be 
used  to  significantly  improve  relations  for  predict- 
ing streamflow  characteristics.  These  improve- 
ments will  result  in  a  more  accurate  determination 
of  water  resources  and  will  aid  in  management 
decisions.  (See  also  W87-09953)  (Lantz-PTT) 
W87-09994 


FLOOD  APPLICATIONS  OF  SATELLITE  IM- 
AGERY, 

Atmospheric    Environment    Service,    Downsview 
(Ontario). 

For  primary  bibliographic  entry  see  Field  7B 
W87-09995 


PRELIMINARY  ANALYSIS  OF  SAR  MAPPING 
OF  THE  MANITOBA  FLOOD,  MAY  1979, 

INTERA      Environmental      Consultants  '    Ltd., 

Ottawa  (Ontario). 

For  primary  bibliographic  entry  see  Field  7C 

W87-09998 


DELINEATION  OF  DRAINAGE  AND  PHYSIO- 
GRAPHIC FEATURES  IN  NORTH  AND 
SOUTH  DAKOTA  USING  NOAA-5  INFRARED 
DATA, 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC. 
S.  R.  Schneider,  D.  F.  McGinnis,  and  J.  A. 
Pritchard. 

IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 
Annual  William  T.  Pecora  Memorial  Symposium 
on  Remote  Sensing,  Sioux  Falls,  South  Dakota 
June  10-15,   1979.   1981.  p  324-330,  8  fig,   12  ref! 

Descriptors:  'Drainage  patterns,  'Satellite  technol- 
ogy, 'Mapping,  'Infrared  imagery,  'North 
Dakota,  'South  Dakota,  'Missouri  Rivers,  'Hy- 
drology, 'Remote  sensing,  Geohydrology,  Drain- 
age, Geomorphology,  Flow  pattern,  Rivers. 

Enhanced  nighttime  1-km  thermal  infrared  image- 
ry and  digital  data  from  the  NOAA-5  polar  orbit- 
ing satellite  were  used  to  map  drainage  patterns 
and  landforms  in  North  and  South  Dakota.  Fea- 
tures delineated  include  the  Missouri  Escarpment 
from  Saskatchewan  to  the  Nebraska  border,  the 
Manitoba  Escarpment,  Coteau  des  Prairies,  reces- 
sional moraines  on  the  Coreau  du  Missouri,  and 
partial  drainage  boundaries  for  the  following 
rivers:  James,  Big  Sioux,  Minnesota,  Red  of  the 
North,  Souris,  and  the  main  stem  of  the  Missouri 
plus  its  western  tributaries  in  the  Dakotas.  In  sev- 
eral instances  drainage  from  gentle  slopes  in  the 
Midwest  was  discerned  and  correlated  with  local 
relief.  Analysis  of  the  satellite  digital  thermal  data 
for  western  tributaries  of  the  Missouri  River,  using 
topographic  maps  for  location  determination,  re- 
vealed north-facing  slopes  to  be  warmer  than 
south-facing  slopes  by  an  average  of  1.5  C.  The 
authors  attribute  this  phenomenon  to  differences  in 
soil  moisture  between  north-  and  south-facing 
slopes.  (See  also  W87-09953)  (Author's  abstract) 
W87-09999  ' 


INSECT    EMERGENCE    IN    A    STRETCH    OF 
THE  PO  RIVER  (ITALY), 

Milan  Univ.  (Italy).  Sezione  di  Ecologia. 
For  primary  bibliographic  entry  see  Field  2H 
W87-10096 


EFFECTS  OF  SEASONAL  AND  HYDROLOGI- 
CAL  INFLUENCES  ON  THE  MACROINVER- 
TEBRATES  OF  THE  RHONE  RIVER,  FRANCE 
1.  METHODOLOGICAL  ASPECTS, 

Lyon-1  Univ.  (France). 

For  primary  bibliographic  entry  see  Field  2H 

W87- 10099 


2F.  Groundwater 


HANGINGWALL  DEWATERING  AT  MUFU- 
LIRA  DIVISION  OF  ROAN  CONSOLIDATED 
MINES  LIMITED,  ZAMBIA, 

Roan  Consolidated  Mines  Ltd.,  Mufulira  (Zambia). 
Mufulira  Div. 
D.  Wightman. 

IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I,  1984.  SIAMOS  78.  p  559-571,  4  fig,  2  ref. 

Descriptors:  'Dewatering,  'Mining  engineering, 
'Mine  drainage,  'Aquifers,  'Drainage  engineering, 
'Pumping,  Geohydrology,   Monitoring,   Pumping 


Groundwater — Group  2F 

plants,  Groundwater  movement,  Grouting,  Weirs, 
Groundwater  management. 

Hanging  wall  dewatering  is  an  integral  and  essen- 
tial feature  of  the  mining  policy  at  Mufulira  Divi- 
sion, Zambia  due  to  the  utilization  of  caving  meth- 
ods of  mining.  Five  major  aquifer  zones  occur  at 
distinct  stratigraphic  horizons,  and  all  have  to  be 
drained  or  checked  for  water  potential  before 
mining  can  be  carried  out  within  the  area.  The 
drainage  program  involves  the  removal  of  about 
five  tons  of  groundwater  for  each  ton  of  ore  that  is 
mined.  Major  aquifers  are  drained  by  driving 
crosscuts  into  them,  thereby  releasing  the  water. 
The  crosscuts  are  advanced  behind  watertight 
doors  and  bulkheads  fitted  with  drain  pipes,  valves, 
air,  water  and  power  cables.  Pressures  and  flows  of 
water  from  major  sources  and  quantities  reporting 
to  pump  stations  are  constantly  monitored.  A 
system  of  settling  sumps  removes  suspended  parti- 
cles that  would  damage  the  pumps.  Sludge  disposal 
is  by  a  Wilson  Snyder  highlift  sludge  pump.  (See 
also  W87-09568)  (Geiger-PTT) 
W87-09602 


OPEN      PIT      MINE      SLOPES      DRAINAGE 
THROUGH  HORIZONTAL  BOREHOLES, 

Geotecnica  S.A.,  Sao  Paulo  (Brazil). 

For  primary  bibliographic  entry  see  Field  4B. 


PRECAUTION  MEASURES  AGAINST 

SUDDEN  INRUSHES  OF  WATER  AND  MUD 
IN  COLLIERIES  OF  SFR  YUGOSLAVIA, 

Ljubljana  Univ.  (Yugoslavia).  Faculty  of  Natural 

Sciences  and  Technology. 

For  primary  bibliographic  entry  see  Field  4B 

W87-09604 


RECENT  ASPECTS  OF  STUDY  METHODS  OF 

DRAINAGE   OF  OPEN   PITS   EXCAVATIONS 

(ASPECTS       RECENTS       DES       METHODES 

D'ETUDE  DU  DRAINAGE  DES  MINES  A  CIEL 

OUVERT), 

Bureau  de  Rechercbes  Geologiques  et  Minieres 

Orleans  (France). 

For  primary  bibliographic  entry  see  Field  6A 

W87-09605 


DEWATERING  AND  SETTLEMENT  IN  THE 
BANK  COMPARTMENT  OF  THE  FAR  WEST 
RAND,  SOUTH  AFRICA, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  4C 

W87-09606 


METHODOLOGY  AND  APPLICATION  OF 
ANALYSING  ROCK-WATER  INTERACTION 
ENDANGERING  MINES, 

Mining     Development    Central     Inst.,     Budapest 

(Hungary). 

For  primary  bibliographic  entry  see  Field  8E 

W87-09607 


CAVING  OF  A  COAL  SEAM  UNDER  KAMP- 
TEE  AQUIFERS  OF  INDIA, 

Central  Mining  Research  Station,  Dhanbad  (India) 
T.  N.  Singh,  and  B.  Singh. 

IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I,  1984.  SIAMOS  78.  p  657-673,  8  fig,  2  tab 
10  ref. 

Descriptors:  'Mining  engineering,  'Model  studies, 
'Coal  mining,  'Pumping,  'Mine  drainage,  Geohy- 
drology, Aquifers,  Drainage  engineering,  Drainage 
programs,  Groundwater  recharge,  Groundwater 
movement,  Sumps. 

Caving  under  the  highly  aquiferous  conditions  of 
the  Chanda-Wardha  Valley  of  Maharashtra  re- 
quires anticipation  of  pumping  load  at  different 
stages.  An  equivalent  mine  model  was  developed 
to  visualize  the  sequence  of  caving  of  different 
formations.  Results  showed  that  the  extraction  of 
nearly  a  2.7  m  thick  coal  section  under  a  strong 
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band  of  shaly  coal  of  1 1  m  thickness  caused  negli- 
gible deformation  up  to  40  m  advance.  The  first 
fall  affecting  the  full  roof  coal  section  occurred 
with  48  m  advance.  The  coal  roof  served  as  a 
strong  immediate  roof  and  delayed  the  first  major 
fall.  The  presence  of  different  aquifers  changed  the 
caving  characteristics  and  fracture  patterns.  The 
first  fall  caused  a  sudden  release  of  water  from  the 
caved  mass,  radial  inflow  along  the  periphery  of 
the  caved  dome,  and  transverse  leakage  from  the 
upper  aquifers.  The  effects  of  recharge  by  precipi- 
tation, seepage  through  the  surface  water  bodies 
and  leakage/inflow  from  adjacent  aquifers  should 
also  be  considered  in  the  drainage  solutions.  On  the 
basis  of  the  model  analysis  and  extrapolated  caving 
characteristics,  the  inflow  appears  to  fluctuate  with 
advance  of  the  face  within  2,000-8,000  gpm.  This 
calls  for  well  designed  pumping  installations  with  a 
capacity  4-5  times  that  of  the  normal  radial  flow.  A 
large  sump,  in  addition  to  adequate  escape  routes 
will  be  required.  (See  also  W87-09568)  (Geiger- 
PTT) 
W87-09608 


DESIGN  ASPECTS  OF  BARRIER  PILLARS 
AGAINST  WATER-LOGGED  WORKINGS  IN 
COAL  MINING  OPERATIONS, 

Nottingham  Univ.  (England).  Dept.  of  Mining  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  8A. 
W87-09609 


SCALE  PROBLEMS  IN  HYDROLOGY: 
RUNOFF  GENERATION  AND  BASIN  RE- 
SPONSE. 

For  primary  bibliographic  entry  see  Field  2A. 
W87-09610 


RUNOFF  SIMULATION  MODEL  BASED  ON 
HILLSLOPE  TOPOGRAPHY, 

Leeds  Univ.  (England).  School  of  Geography. 
For  primary  bibliographic  entry  see  Field  2A. 
W87-09613 


SPATIAL  HETEROGENEITY  AND  SCALE  IN 
THE  INFILTRATION  RESPONSE  OF  CATCH- 
MENTS, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2A. 
W87-09615 


INCORPORATION  OF  CHANNEL  LOSSES  IN 
THE  GEOMORPHOLOGIC  IUH, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-09620 


GROUNDWATER  PROTECTION. 

Conservation  Foundation,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  4B. 
W87-09621 


GROUNDWATER  MANAGEMENT:  THE  USE 
OF  NUMERICAL  MODELS, 

Butler  Univ .,  Indianapolis,  IN.  Holcomb  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  4B. 

W87-09623 


SALT  WATER  INTRUSION:  STATUS  AND  PO- 
TENTIAL IN  THE  CONTIGUOUS  UNITED 
STATES, 

Oklahoma    Univ.,    Norman.    Environmental    and 

Ground  Water  Inst 

lor  primary  bibliographic  entry  see  Field  5B. 

W87-09625 


ARTIFICIAL  RECHARGE  OF  GROUND 
WATER:  STATUS  AND  POTENTIAL  IN  THE 
<  ONTIG1  OUS  UNITED  STATES, 

Oklahoma    Univ.,    Norman.    Environmental    and 

Ground  Water  Inst 

For  primary  bibliographic  entry  see  Field  4B. 


W87-09626 


RADON-222   CONCENTRATION    AND    AQUI- 
FER LITHOLOGY  IN  NORTH  CAROLINA, 

North  Carolina   Univ.   at   Chapel   Hill.   Dept.   of 
Environmental  Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-09666 


POTENTIAL  FOR  SOLUTE  RETARDATION 
ON  MONITORING  WELL  SAND  PACKS  AND 
ITS  EFFECT  ON  PURGING  REQUIREMENTS 
FOR  GROUND  WATER  SAMPLING, 

Oregon  Graduate  Center,  Beaverton.  Dept.  of  En- 
vironmental Science  and  Engineering. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-09667 


SOME  BIASES  IN  SAMPLING  MULTILEVEL 
PIEZOMETERS  FOR  VOLATILE  ORGANICS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-09668 


INTERCEPTOR   TRENCHES   FOR   POSITIVE 
GROUND  WATER  CONTROL, 

Union  Carbide  Corp.,  Port  Lavaca,  TX.  Polyofins 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-09669 


FAULT  CONTROLLED  HYDROGEOLOGY  AT 
A  WASTE  PILE, 

Kaman  Tempo,  Santa  Barbara,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-09670 


COMPARISON  OF  OFFICE-DERIVED  VS. 
FIELD-DERIVED  WATER  TABLE  MAPS  FOR 
A  SANDY  UNCONFINED  AQUIFER, 

Wisconsin  Geological  and  Natural  History  Survey, 

Madison. 

M.  C.  Blanchard,  and  K.  R.  Bradbury. 

Ground  Water  Monitoring  Review  GWMRDU, 

Vol,  7,  No.  2,  p  74-78,  Spring  1987.  3  fig,  6  ref. 

Descriptors:  *Aquifers,  *Water  table  maps,  'Com- 
parison studies,  'Mapping,  Topography,  Field 
tests,  Water  table,  Groundwater,  Wells,  Piezo- 
meters. 

This  study  compares  the  accuracy  of  two  types  of 
water  table  maps  both  of  which  were  constructed 
with  the  object  of  optimizing  future  mapping  ef- 
forts in  similar  environments.  The  first  type  of  map 
is  based  solely  on  office  information,  with  no  field 
verification.  The  second  type  of  map  is  based  on 
careful  field  mapping  using  numerous  measurement 
points.  The  office-derived  maps  were  based  on 
topography,  surface  water  features,  existing  re- 
ports, maps  and  data  in  the  files  of  the  Wisconsin 
Geological  and  Natural  History  Survey;  the  data 
were  not  field-verified.  The  field-derived  maps 
used  a  dense  network  of  236  piezometers  at  176 
sites  in  an  area  of  approximately  170  square  miles. 
The  field  project  was  much  more  expensive  and 
labor-intensive  than  was  the  construction  of  office- 
derived  maps  for  the  same  area.  The  two  methods 
produce  water  table  maps  which  agree  to  an  appre- 
ciable extend,  the  greatest  agreement  being  in  areas 
having  groundwater-fed  streams.  Differences  in 
water  table  elevations  indicated  by  the  two  meth- 
ods range  from  negligible  to  approximately  5  feet. 
Thus,  depending  upon  the  availability  of  existing 
information,  relatively  accurate  water  table  eleva- 
tions can  be  delineated  in  similar  sandy  unconfined 
aquifers  without  time-consuming  and  expensive 
field  work  that  drilling  piezometer  installation  en- 
tails. Preliminary  construction  of  office-derived 
water  table  maps  enables  researchers  to  use  their 
resources  efficiently.  In  some  situations,  expensive 
installation  of  wells  and  piezometers  for  a  regional 
monitoring  network  may  add  little  accuracy  to  the 
regional  map.  For  localized  problems,  collection  of 
additional  field  data  will  always  be  necessary,  but 
can  be  guided  by  the  office-derived  maps.  The 
authors  caution  that  this  technique  may  only  be 


applicable  to  sandy,  unconfined  aquifers  in  humid 

climates.  (Author's  abstract) 

W87-09672 


SAMPLING  THE  CHEMISTRY  OF  SHALLOW 
AQUIFER  SYSTEMS  -  A  CASE  STUDY, 

Agricultural   Research   Service,   University   Park, 

PA.  Northeast  Watershed  Research  Center. 

H.  B.  Pionke,  and  J.  B.  Urban. 

Ground   Water  Monitoring  Review  GWMRDU, 

Vol,  7,  No.  2,  p  79-88,  Spring  1987.  5  fig,  3  tab,  19 

ref. 

Descriptors:  *Water  analysis,  'Aquifers,  'Pennsyl- 
vania, 'Monitoring,  Case  studies,  Wells,  Pumping, 
Purging,  Groundwater,  Shale,  Nitrates,  Dissolved 
oxygen. 

Pumped  waters  from  14  Pennsylvania  wells,  locat- 
ed in  shallow  sandstone,  siltstone  and  shale 
aquifers,  were  continuously  monitored  for  dis- 
solved oxygen  (DO),  nitrate  (N03),  pH,  electrical 
conductivity  (EC)  and  water  temperature  in  a  dis- 
charge manifold  at  the  well  head.  The  amount  of 
pumping  or  purging  required  to  stabilize  these 
parameter  readings  varied  by  well  site  and  parame- 
ter being  analyzed.  However,  the  purging  required 
was  generally  greatest  for  DO.  and  least  for  water 
temperature  where:  D.O.  >  N03  -  pH  >  EC  > 
water  temperature.  Wells  located  near  the  silt- 
stone-shale  interface  generally  required  far  more 
purging  than  did  wells  located  elsewhere.  Al- 
though parameter  stability  was  often  achieved 
within  purging  one  bore  volume,  the  complexity, 
diversity,  and  variability  in  the  data  and  these  well- 
ground  water  systems,  suggest  that  no  single  purg- 
ing rule  is  appropriate.  Instead,  the  extent  of  purg- 
ing required  before  sampling  these  shallow  aquifers 
should  be  determined  by  incorporating  on-site 
monitoring  of  target  or  related  parameters  into  the 
purging  process.  From  a  sampling  perspective,  the 
relationship  between  N03  and  DO.  concentra- 
tions during  purging  were  analyzed  relative  to 
aquifer  type.  For  most  wells  located  in  sandstone 
or  siltstone,  N03  concentrations  remained  relative- 
ly constant  during  purging  irrespective  of  changes 
in  DO.  For  most  wells  located  in  shale,  these  two 
were  positively  and  similarly  correlated,  suggest- 
ing that  a  general  relationship  exists.  (Author's 
abstract) 
W87-09673 


MODELING  OF  GROUND-WATER  FLOW  IN 
THE  CULEBRA  DOLOMITE  AT  THE  WASTE 
ISOLATION  PILOT  PLANT  (WIPP)  SITE:  IN- 
TERIM REPORT, 

INTER  A  Technologies,  Inc.,  Austin,  TX. 

A.  Haug,  V.  A.  Kelley,  A.  M.  La  Venue,  and  J.  F. 

Pickens. 

Available  from  the  National  Technical  Information 

Service,   Springfield,   Virginia   22161.   Contractor 

Report  SAND86-7167,  March  1987.  236  p,  58  fig, 

22  tab,  118  ref,  6  append. 

Descriptors:  'Underground  waste  disposal,  'Injec- 
tion wells,  'Groundwater  movement,  'Culebra  do- 
lomite, 'Model  studies,  'Disposal  sites,  'Waste 
disposal,  Geohydrology,  Transmissivity,  Fluid 
density,  Simulation  analysis,  Hydraulic  profiles, 
Well  tests,  Flow  profiles,  Pressure  head. 

The  modeling  studies  of  groundwater  flow  in  the 
Culebra  Dolomite  Member  of  the  Rustler  Forma- 
tion reported  here  were  performed  as  part  of  the 
regional  hydrologic  characterization  studies  for  the 
Waste  Isolation  Pilot  Plant  (WIPP)  site  in  south- 
eastern New  Mexico.  The  objectives  of  this  report 
are  to:  (1)  document  the  hydrogeologic  data  base 
for  the  Culebra  dolomite  at  the  WIPP  site  (includ- 
ing Culebra  elevations,  transmissivities,  fluid  densi- 
ties, freshwater  heads,  and  hydrologic  stresses 
during  the  period  1981-1986);  (2)  develop  a  con- 
ceptualization and  modeling  strategy  for  describing 
groundwater  flow  in  the  Culebra;  (3)  present  the 
calibration  approach  and  results  for  simulating 
groundwater  flow  in  the  Culebra  under  undis- 
turbed hydraulic  conditions  and  during  the  tran- 
sient period  (1981  to  1986)  resulting  from  shaft 
activities  and  well  tests  (in  particular,  the  H-3 
multipad  pumping  test);  (4)  present  the  results  of 
sensitivity  analyses  to  assess  the  impact  of  vertical 
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fluxes  to  the  Culebra  on  the  freshwater  head  and 
fluid  density  distributions;  and  (5)  present  the  re- 
sults of  calculations  and  analyses  to  assess  the 
impact  of  double-porosity  flow  on  the  transient 
behavior  of  the  simulated  hydrogeology  in  the 
Culebra  dolomite.  The  spatial  scale  for  the  numeri- 
cal model  utilized  in  this  study  was  chosen  to 
allow  a  quantitative  evaluation  of  the  H-3  multipad 
pumping  tests  and  to  allow  a  preliminary  assess- 
ment of  groundwater  flow  in  the  Culebra  at  the 
WIPP  site.  As  such,  it  encompasses  the  WIPP  site 
and  its  immediate  surroundings.  The  model  is  rela- 
tively detailed  since  it  includes  the  area  containing 
the  majority  of  the  available  monitoring  and  test 
wells  in  this  region.  (Lantz-PTT) 
W87-09684 


GROUNDWATER  RESOURCE  ASSESSMENT 
AND  MANAGEMENT  RECOMMENDATIONS 
FOR  OUTAGAMIE  COUNTY,  WISCONSIN, 

Fox  Valley  Water  Quality  Planning  Agency,  Men- 

asha,  WI. 

For  primary  bibliographic  entry  see  Field  4B. 

W87-O9690 


DESIGN  OF  A  STATEWIDE  GROUND  WATER 
MONITORING  NETWORK, 

Tennessee      Technological      Univ.,      Cookeville. 
Center  for  the  Management,  Utilization  and  Pro- 
tection of  Water  Resources. 
For  primary  bibliographic  entry  see  Field  7A. 
W87-09747 


MICROBIOLOGICAL     CLEANUP     OF     PEN- 

TACHLOROPHENOL-CONTAMINATED 

GROUNDWATER, 

BioTrol,  Chaska,  MN. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-09774 


HYDROGEOLOGIC  AND  GEOCHEMICAL 
EVOLUTION  OF  CONTAMINATED  GROUND- 
WATER NEAR  ABANDONED  MINES, 

Wisconsin      Univ.-Madison.      Water      Resources 

Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-09782 


POTENTIOMETRIC  SURFACE  OF  THE  FLOR- 
IDAN  AQUIFER  SYSTEM  IN  CENTRAL 
SUMTER  COUNTY,  FLORIDA,  MAY  1985, 

Geological  Survey,  Orlando,  FL.  Water  Resources 

Div. 

L.  A.  Bradner. 

Available  from  USGS,  Box  25425,  Denver,  CO 

80225.  USGS  Open  File  Report  85-551,   1985.   1 

sheet  (map). 

Descriptors:  "Potentiometric  level,  *Groundwater, 
'Florida,  *Maps,  Hydrologic  aspects,  Aquifers, 
Geohydrology,  Sumter  County. 

This  map  presents  the  potentiometric  surface  of  the 
Floridan  aquifer  system  in  central  Sumter  County, 
Florida,  for  May  1985.  The  Floridan  aquifer 
system  is  the  principal  source  of  portable  water  in 
the  area.  The  focus  of  the  map  is  the  potentiome- 
tric surface  in  the  Jumper  Creek  Canal  area. 
Water-level  measurements  were  made  on  approxi- 
mately 60  wells.  The  potentiometric  surface 
ranged  in  altitude  from  more  than  90  feet  in  the 
southeastern  part  of  the  county  to  less  than  35  feet 
northwest  of  Lake  Panasoffkee  in  the  west-central 
area.  (USGS) 
W87-09808 


SELECTED  HYDROLOGIC  DATA  FROM  THE 
NORTHERN  PART  OF  THE  HUECO  BOLSON, 
NEW  MEXICO  AND  TEXAS, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

B.  R.  Orr,  and  R.  R.  White. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open  File  Report  85-696,  1985. 
88  p,  23  fig,  6  tab,  66  ref. 

Descriptors:  'Groundwater,  *Water  use,  ♦Water- 
level    fluctuations,     *Groundwater    data,     *New 


Mexico,  "Texas,  Lithologic  logs,  Irrigation  and 
municipal  well  logs,  Tularosa  Basin,  Dona  Ana 
County,  El  Paso  County. 

Hydrologic  data  were  collected  in  early  1985  from 
the  northern  part  of  the  Hueco  Bolson  in  Dona 
Ana  County,  New  Mexico,  and  El  Paso  County, 
Texas,  and  in  adjacent  areas  in  the  Tularosa  Basin 
in  New  Mexico.  Water-level  measurements  made 
in  50  wells  are  presented  in  this  report.  Information 
is  also  presented  on  groundwater  withdrawals 
from  the  Hueco  Bolson  by  El  Paso  and  Ciudad 
Juarez  municipal  wells,  by  industrial  and  military 
wells,  and  by  wells  in  the  Chaparral,  New  Mexico, 
area  that  have  been  used  for  both  irrigation  and 
municipal  purposes.  Lithologic  logs  and  geophysi- 
cal logs  are  included  for  four  test  wells  that  were 
drilled  as  part  of  this  project  during  August  and 
September  1985.  (USGS) 
W87-09809 


SOURCES  OF  CLIMATOLOGIC,  HYDROLOG- 
IC, AND  HYDRAULIC  INFORMATION  IN 
THE  ILLINOIS  RIVER  BASIN, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field    10C 

W87-09813 


HYDROLOGIC  DATA  FOR  THE  SOUTH-CEN- 
TRAL AREA,  NEBRASKA, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-09818 


SUMMARY  OF  WATER  RESOURCES  ACTIVI- 
TIES OF  THE  U.S.  GEOLOGICAL  SURVEY  IN 
FISCAL  YEAR  1986, 

Geological   Survey,   Lakewood,   CO.   Water  Re- 
sources Div. 
J.  M.  Stewart. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open  File  Report  86-70,  1986.  70 
p,  1  fig,  1  tab. 

Descriptors:  "Hydrology,  "Water  quality,  "Sur- 
face water,  "Groundwater,  "Colorado,  Water 
records. 

The  annual  summary  of  water  records  activities  in 
Colorado  is  presented  for  fiscal  year  1986.  The 
report  includes  an  introduction  of  these  activities 
and  names  of  the  management  personnel  to  whom 
information  requests  may  be  addressed;  a  summary 
of  the  U.S.  Geological  Survey  mission  and  of  the 
Water  Resources  Division  mission;  and  a  discus- 
sion of  the  water  conditions  in  Colorado  in  fiscal 
year  1986,  including  data  collection  on  surface 
water  and  groundwater.  All  current  Colorado  hy- 
drologic investigations  are  listed-their  problems, 
objectives,  approaches,  progress,  and  plans  for 
fiscal  year  1986.  A  list  of  current  cooperators  for 
fiscal  year  1986  and  a  list  of  reports  published  or 
released  during  fiscal  year  1984,  1985,  and  1986 
also  are  given.  (USGS) 
W87-09821 


GROUND-WATER  DATA  FOR  THE  HANNA 
AND  CARBON  BASINS,  SOUTHCENTRAL 
WYOMING,  THROUGH  1980, 

Geological   Survey,   Cheyenne,   WY.   Water   Re- 
sources Div. 
P.  B.  Daddow. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open  File  Report  85-628,  1986. 
91  p,  4  fig,  3  tab,  12  ref. 

Descriptors:  "Coal  mining,  "Groundwater,  "Litho- 
logic logs,  "Water  levels,  "Well  data,  "Water  re- 
sources, "Wyoming,  Carbon  County,  Hanna  and 
Carbon  basins. 

Groundwater  resources  in  the  Hanna  and  Carbon 
Basins  of  Wyoming  were  assessed  in  a  study  from 
1974  through  1980  because  of  the  development  of 
coal  mining  in  the  area.  Data  collected  from  105 
wells  during  that  study,  including  well-completion 
records,  lithologic  logs,  and  water  levels,  are  pre- 
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sented.  The  data  are  from  stock  wells,  coal-test 
holes  completed  as  observation  wells  by  the  U.S. 
Geological  Survey.  The  data  are  mostly  from 
mined  coal-bearing  formations:  the  Tertiary  Hanna 
Formation  and  the  Tertiary  and  Cretaceous  Ferris 
Formation.  Well-completion  data  and  lithologic 
logs  were  collected  on-site  during  drilling  of  the 
wells  or  from  U.S.  Geological  Survey  files,  compa- 
ny records,  Wyoming  State  Engineer  well-permit 
files,  and  published  reports.  (USGS) 
W87-09823 


COMPILATION  OF  REFERENCES  ON  GEOL- 
OGY AND  HYDROLOGY  OF  THE  SNAKE 
RIVER  DRAINAGE  BASIN  ABOVE  WEISER 
IDAHO, 

Geological  Survey,  Boise,  ID.  Water  Resources 

Div. 

M.  D.  Bassick. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Open  File  Report  86-245,  1986 

133  p,  1107  ref. 

Descriptors:  "Geology,  "Hydrology,  Geophysics, 
Geochemistry,  Water  resources,  Groundwater, 
Bibliographies. 

More  than  1,100  references  concerning  geology 
and  hydrology  of  the  Snake  River  drainage  basin 
above  Weiser,  Idaho,  are  compiled  as  part  of  the 
U.S.  Geological  Survey's  RASA  (Regional  Aqui- 
fer-System Analysis)  study  of  the  Snake  River 
Plain.  The  list  of  references  is  intended  as  a  pri- 
mary source  of  information  for  investigators  con- 
cerned with  previous  studies  in  the  basin.  Refer- 
ence numbers  correlate  with  a  key-word  index  to 
help  the  user  select  and  locate  desired  references. 
(USGS) 
W87-09824 


ACTIVITIES  OF  THE  WATER  RESOURCES 
DIVISION,  CALIFORNIA  DISTRICT,  IN  THE 
1985  FISCAL  YEAR, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W87-09825 


ANNUAL  WATER-RESOURCES  REVIEW, 
WHITE  SANDS  MISSILE  RANGE,  NEW 
MEXICO,  1985, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
R.  R.  Cruz. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open  File  Report  86-401,  1986. 
21  p,  8  fig,  5  tab,  3  ref. 

Descriptors:  "Hydrologic  data,  "Groundwater 
data,  "Water  quality,  "New  Mexico,  Potentiome- 
tric levels,  Slope-area  measurement,  Peak  flow, 
White  Sands  Missile  Range. 

Hydrologic  data  were  collected  at  White  Sands 
Missile  Range,  NM,  in  1985.  The  total  groundwat- 
er withdrawal  in  1985  was  676,433,800  gallons. 
The  1 1  supply  wells  in  the  Post  Headquarters  well 
field  produced  642,056,000  gallons,  or  about  95 
percent  of  the  total.  The  six  Range  area  supply 
wells  produced  34,377,800  gallons.  The  total 
groundwater  withdrawal  was  8,841,200  gallons  less 
in  1985  than  1984.  Water  samples  from  six  Post 
Headquarters  supply  wells  were  collected  for 
major  chemical  analysis.  Water  samples  from  19 
other  wells  were  collected  for  pH  and  specific- 
conductance  analysis.  Depth-to-water  measure- 
ments in  the  Post  Headquarters  supply  wells 
showed  seasonal  fluctuations  as  well  as  continued 
long-term  declines.  (USGS) 
W87-09826 


JANUARY  1986  WATER  LEVELS,  AND  DATA 
RELATED  TO  WATER-LEVEL  CHANGES, 
WESTERN  AND  SOUTH-CENTRAL  KANSAS, 

Geological    Survey,    Lawrence,    KS.    Water    Re- 
sources Div. 
B.  J.  Dague. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open  File  Report  86-317,  1986. 


13 


Field  2— WATER  CYCLE 


Group  2F — Groundwater 


165  p,  2  fig,  1  tab,  17  ref. 

Descriptors:  'Groundwater,  *Water  level  changes, 
*Hydrologic  data,  'Kansas,  Data  collections. 

Hydrologic  data  related  to  water  level  measure- 
ments were  made  in  observation  wells  in  western 
and  south-central  Kansas.  The  measurements  were 
made  in  midwinter  when  pumping  was  minimal 
and  water  levels  had  recovered,  for  the  most  part, 
from  the  effects  of  pumping  during  the  previous 
irrigation  season.  Annual  hydrologic  data  are  pro- 
vided for  relating  water-level  changes  from  a 
'base-reference  year'  (predevelopment  year),  a  year 
of  abnormally  large  amounts  of  rainfall  and  mini- 
mum pumpage  (1966  or  1974),  and  each  of  7  con- 
secutive years  of  measurement  (1980-86).  The 
'base-reference  year'  is  designated  as  1940  for  the 
southwestern  area,  1944  for  the  south-central  area, 
and  1950  for  the  northwestern,  west-central,  and 
Equus  beds  areas.  Data  also  are  provided  for  relat- 
ing the  average  annual  water  level  changes,  satu- 
rated thicknesses  of  the  deposits,  and  percentage 
changes  in  saturated  thickness.  (USGS) 
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GROUND-WATER  LEVELS  IN  ARKANSAS, 
SPRING  1986, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

J.  Edds,  and  L.  M.  Remsing. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open  File  Report  86-406,  1986. 
62  p,  3  fig,  16  tab,  23  ref. 

Descriptors:  'Groundwater  levels,  'Aquifers,  'Ar- 
kansas, Well  hydrographs,  Alluvial  aquifer,  Sparta 
Sand. 

Groundwater  level  measurements  were  made  in 
690  observation  wells  in  Arkansas  in  the  spring  of 
1986.  In  addition,  well  hydrographs  are  given  for 
aquifers  in  the  Quaternary  deposits  and  the  Sparta 
Sand,  the  most  important  aquifers  with  respect  to 
groundwater  availability  and  use  in  Arkansas. 
Water  levels  in  the  Quaternary  deposits  in  the  25 
heavily  irrigated  counties  of  eastern  Arkansas 
overall  rose  1.3  feet  between  1981  and  1986.  The 
average  rise  in  water  levels  from  1981  to  1986 
reflects,  at  least  in  part,  the  recovery  of  water 
levels  in  the  Quaternary  deposits,  following  the 
drought  of  1980  and  is  in  contrast  to  the  long-term 
declines  that  persist  in  many  parts  of  eastern  Ar- 
kansas. In  Arkansas,  Columbia,  Jefferson,  Oua- 
chita, and  Union  Counties  where  withdrawals 
from  the  Sparta  aquifer  are  greatest  water-level 
changes  ranged  from  a  decline  of  1.5  feet  to  a  rise 
of  7.9  feet  between  1981  and  1986.  (USGS) 
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APPLICATION  OF  BOREHOLE  ACOUSTIC 
METHODS  IN  THE  CHARACTERIZATION  OF 
DEEPLY  BURIED  BASALT  FLOWS, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 
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POTENTIOMETRIC  SURFACE  OF  THE 
UPPER  FLORIDAN  AQUIFER,  WEST-CEN- 
TRAL FLORIDA,  MAY  1986, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

G.  L.  Barr,  and  B.  R.  Lewelling. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Open  File  Report  86-409,  1986.  1 

sheet  (map),  2  fig,  2  ref 

Descriptors:  'Potentiometric  level,  'Maps,  'Flori- 
da, Potentiometric  flow,  Hydrology,  Hydrogeo- 
logy. 

A  May  1986  potentiometric  surface  map  of  the 
Upper  Floridan  aquifer  in  west-central  Florida  de- 
picts the  annual  low  water-level  period.  Water 
levels  in  most  wells  measured  in  May  1986  were 
lower  than  in  September  1985.  May  1986  levels 
averaged  about  2  feet  lower  than  September  1985 
level!  in  areas  north  of  latitude  28  degrees  07  feet 
and  about  9  feet  lower  in  southern  areas.   Water 


levels  in  individual  wells  in  May  1986  averaged 
about  2  feet  higher  than  May  1985  levels.  (USGS) 
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GROUND-WATER  LEVELS  IN  THE  ALLUVI- 
AL AQUIFER  IN  EASTERN  ARKANSAS,  1984, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 
M.  Plafcan. 

Available  from  USGS,  OFSS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open  File  Report  85-569, 
1985.  26  p,  2  fig,  1  tab,  2  ref 

Descriptors:  'Groundwater  level,  'Alluvial 
aquifers,  'Arkansas,  Aquifer  characteristics,  Mis- 
sissippi River  Valley  alluvial  aquifer,  Lonoke 
County,  Mississippi  County. 

This  report,  prepared  by  the  U.S.  Geological 
Survey  in  cooperation  with  the  Arkansas  Soil  and 
Water  Conservation  Commission,  the  U.S.  Soil 
Conservation  Service  and  local  Conservation  Dis- 
tricts, contains  groundwater  level  measurements  in 
452  wells  tapping  the  Mississippi  River  Valley 
alluvial  aquifer  of  eastern  Arkansas.  The  measure- 
ments were  made  by  the  U.S.  Soil  Conservation 
Service  during  1984.  The  purpose  of  this  report  is 
to  provide  these  data  to  other  State  and  Federal 
agencies  as  well  as  to  private  landowners.  On  the 
average,  a  decline  of  2.5  feet  in  water  levels  was 
observed  throughout  the  study  area  after  the 
pumping  season.  (USGS) 
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SUMMARY  OF  AVAILABLE  GROUND- 
WATER DATA  FOR  THE  ISLAND  OF  OAHU, 
HAWAII, 

Geological  Survey,  Honolulu,  HI.  Water  Re- 
sources Div. 

S.  E.  Miyamoto,  C.  E.  Miyaji,  and  L.  L.  K. 
Fukuda. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open  File  Report  86-233,  1986. 
216  p,  3  fig,  10  tab,  2  ref. 

Descriptors:  'Groundwater,  'Data  collections, 
'Hydrologic  data,  'Hawaii. 

This  report  presents,  in  tabular  form,  descriptive 
information  and  information  on  the  availability  of 
chloride  concentration,  water  level,  pumpage,  log, 
pump  test  and  flow  data  for  all  wells,  shafts  and 
tunnels  on  Oahu,  Hawaii.  Descriptive  data  for  each 
groundwater  source  include:  identification  number, 
map  number,  depth,  diameter,  year  completed, 
owner,  usage  and  status.  The  report  is  based  on 
data  currently  available  in  the  files  of  the  U.S. 
Geological  Survey  and  is  a  compilation  of  observa- 
tions made  by  Survey  personnel,  and  information 
gathered  by  other  agencies  and  the  private  sector. 
(USGS) 
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RECORDS  OF  WELLS  AND  CHEMICAL 
ANALYSES  OF  GROUND  WATER  IN  BROWN 
COUNTY,  SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

K.  M.  Neitzert,  and  N.  C.  Koch. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Open  File  Report  86-147,  1986. 

131  p,  2  fig,  2  tab. 

Descriptors:  'Well  data,  'Hydrologic  data,  'Data 
collections,  'South  Dakota,  Brown  County. 

Well  and  chemical  groundwater  data  contained  in 
two  tables  were  collected  during  a  5-year  study 
started  in  1967  to  determine  the  geology  and  water 
resources  of  Brown  County,  South  Dakota.  Physi- 
cal, hydrologic,  and  geologic  data  for  3,127  wells 
and  test  holes  have  been  entered  into  computer 
storage  in  the  Ground-Water  Site  Inventory  File 
of  the  U.S.  Geological  Survey's  National  Water 
Data  Storage  and  Retrieval  System  (WAT- 
STORE).  The  well  table  in  the  report  is  a  comput- 
er printout  from  WATSTORE.  Water  quality  data 
from  750  chemical  analyses  has  been  stored  in  the 
Water-Quality  File  of  WATSTORE  and  is  com- 
puter printed  in  the  chemical  analyses  table  by 
aquifer.  (USGS) 
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POTENTIOMETRIC  SURFACE  OF  THE 
UPPER  FLORIDAN  AQUIFER  IN  THE  ST. 
JOHNS  RIVER  WATER  MANAGEMENT  DIS- 
TRICT AND  VICINITY,  FLORIDA  SEPTEM- 
BER 1985, 

Geological  Survey,  Orlando,  FL.  Water  Resources 
Div. 

G  R.  Schiner,  and  E.  C.  Hayes. 
Available  from  USGS,  OFSS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open  File  Report  85-644, 
1985.  1  sheet  (map). 

Descriptors:  'Potentiometric  surface,  'Floridan 
aquifer,  'Florida,  'Maps,  Groundwater,  Hydrolog- 
ic aspects,  Aquifers,  Geohydrology,  St.  Johns 
River  Water  Management  District. 

This  map  shows  the  potentiometric  surface  of  the 
Upper  Floridan  aquifer  in  the  St.  Johns  River 
Water  Management  District  and  vicinity  for  Sep- 
tember 1985.  The  Upper  Floridan  aquifer  is  the 
principal  source  of  potable  water  in  the  area. 
Water  level  measurements  were  made  on  approxi- 
mately 1,000  wells  and  on  several  springs.  The 
potentiometric  surface  is  shown  mostly  by  5-foot 
contour  intervals.  In  the  Fernandina  Beach  area  of 
Nassau  County,  a  40-foot  interval  is  used  to  show  a 
deep  cone  of  depression.  The  potentiometric  sur- 
face ranged  from  130  feet  above  sea  level  in  Polk 
County  to  91  feet  below  sea  level  in  Nassau 
County.  Water  levels  in  key  wells  were  mostly 
about  1  foot  below  average  for  September  but 
were  trending  upward  in  response  to  the  rainfall 
that  broke  the  drought-like  dry  season.  Most  levels 
in  the  district  were  below  the  levels  of  September 
1984.  Declines  of  3  to  5  feet  from  September  1984 
levels  were  common  in  the  midwestern  part  of  the 
district.  However,  most  September  1985  levels 
ranged  from  2  to  7  feet  above  those  of  May  1985. 
(USGS) 
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ALTITUDE  AND  CONFIGURATION  OF  THE 
WATER  TABLE  IN  THE  HIGH  PLAINS  AQUI- 
FER IN  KANSAS,  1960, 

Geological  Survey,  Garden  City,  KS.  Water  Re- 
sources Div. 

M.  E.  Pabst,  and  L.  E.  Stullken. 
Available  from  USGS,  OFSS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open  File  Report  82-429, 
1982.  1  sheet  (map),  3  fig,  8  ref. 

Descriptors:  'Water  table,  'Potentiometric  level, 
'Kansas,  'Maps,  Groundwater,  Unconfined 
aquifers,  Underflow,  Underground  storage,  Water- 
bearing formations,  High  Plains. 

The  High  Plains  aquifer  in  Kansas  is  part  of  a 
regional  aquifer  system  that  extends  into  Colorado, 
Nebraska,  New  Mexico,  Oklahoma,  South  Dakota, 
Texas,  and  Wyoming.  The  aquifer  in  Kansas  un- 
derlies an  area  of  31,000  square  miles  in  the  west- 
ern and  south-central  part  of  the  State.  The  aquifer 
is  a  hydraulically  connected  assemblage  of  uncon- 
solidated water-bearing  deposits.  In  western 
Kansas,  the  High  Plains  aquifer  consists  principally 
of  the  Ogallala  Formation  of  the  late  Tertiary  age 
and  the  overlying  deposits  of  Quaternary  age.  In 
south-central  Kansas,  the  aquifer  consists  of  uncon- 
solidated deposits  principally  of  Quaternary  age. 
Valley  alluvium  of  Quaternary  age  also  is  included 
in  the  deposits  in  both  areas.  The  High  Plains 
aquifer  is  delimited  on  the  east  by  outcrops  of 
Permian  or  Cretaceous  rocks  and  by  unsaturated 
deposits  of  Quaternary  age.  The  altitude  and  con- 
figuration of  the  water  table  during  1960  are 
shown  for  the  High  Plains  aquifer  in  Kansas.  The 
water  table  sloped  generally  from  west  to  east  at 
an  average  rate  of  10  feet  per  mile.  The  altitude  of 
the  water  table  ranged  from  about  3,900  feet  in  the 
southwest  corner  of  Sherman  County,  northwest- 
ern Kansas,  to  about  1,350  feet  in  northern  Sedg- 
wick County,  southcentral  Kansas.  Groundwater 
moves  perpendicular  to  the  water  table  contours 
from  higher  altitudes  in  the  western  part  of  the 
High  Plains  to  lower  altitudes  in  the  east.  Contours 
that  cross  stream  valleys  without  flexure  may  indi- 
cate that  the  water  table  was  below  the  streambed. 
Upstream  flexure  of  water  table  contours  along 
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streams  indicates  that  groundwater  flowed  toward, 
and  discharged  into,  streams.  This  is  most  evident 
along  the  South  Fork  Republican  River  in  Chey- 
enne County,  Northwestern  Kansas,  and  the  South 
Fork  Ninnescah  River  in  Pratt  and  Kingman 
Counties,  south-central  Kansas.  (USGS) 
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POTENTIOMETRIC  SURFACE  OF  THE 
UPPER  FLORIDAN  AQUIFER  IN  CENTRAL 
SUMTER  COUNTY,  FLORIDA,  SEPTEMBER 
1985, 

Geological  Survey,  Orlando,  FL.  Water  Resources 
Div. 

L.  A.  Bradner. 

Available  from  USGS,  OFSS,  Box  25425,  Lake- 
wood,  CO  80225.  USGS  Open  File  Report  85-681, 
1985.  1  sheet  (map). 

Descriptors:  *Potentiometric  levels,  *Maps,  •Flori- 
da, *F1oridan  aquifer,  Groundwater,  Hydrologic 
aspects,  Aquifers,  Hydrogeology,  Sumter  County. 

The  map  presents  the  potentiometric  surface  of  the 
Upper  Floridan  aquifer  in  central  Sumter  County, 
Florida,  for  September  1985.  The  Upper  Floridan 
aquifer  is  the  principal  source  of  potable  water  in 
the  area.  The  focus  of  the  map  is  the  potentiome- 
tric surface  in  the  Jumper  Creek  Canal  area.  Water 
level  measurements  were  made  on  approximately 
60  wells.  The  potentiometric  surface  ranged  in 
altitude  from  more  than  90  feet  in  the  southeastern 
part  of  the  county  to  less  than  40  feet  northwest  of 
Lake  Panasoffkee  in  the  west-central  area.  (USGS) 
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PRINCIPAL  FACTS  FOR  GRAVITY  STATIONS 
IN  PARADISE  AND  STAGECOACH  VALLEYS, 
HUMBOLDT  AND  LYON  COUNTIES, 
NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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COMPILATION  OF  WELL  AND  GROUND- 
WATER QUALITY  DATA  FOR  SELECTED 
WELLS  NEAR  BLACKFOOT,  IDAHO, 

Geological  Survey,  Boise,  ID.   Water  Resources 

Div. 

D.  J.  Parliman. 

Available  from  USGS,  OFSS,  Box  25425,  Denver 

CO  80225.  USGS  Open  File  Report  86-127,  1986. 

113  p,  7  fig,  5  tab,  7ref. 

Descriptors:  'Groundwater,  *Hydrologic  data, 
•Data  collections,  *Groundwater  levels,  *Well 
data,  *Water  quality  data,  *Idaho,  Cations,  Ions, 
Nitrogen  compounds,  Organic  carbon,  Dissolved 
oxygen,  Heavy  metals,  Iron,  Manganese,  Zinc, 
Blackfoot. 

Well-construction,  geologic,  and  water  level  data 
from  1978  to  1985  were  compiled  for  163  sites  near 
Blackfoot,  Idaho.  Groundwater  quality  data  were 
compiled  for  51  sites  for  the  period  1961-83  and  for 
54  sites  for  the  period  1984-85.  Data  were  collect- 
ed in  support  of  the  hydrologic  and  water  quality 
components  of  the  U.S.  Geological  Survey's 
groundwater  contamination  investigation  near 
Blackfoot.  Result  of  the  investigation  are  presented 
in  an  interpretive  report,  published  separately. 
(USGS) 
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KANSAS  GROUND-WATER  OBSERVATION- 
WELL  NETWORK,  1985, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

B.  J.  Dague,  and  L.  E.  Stullken. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open  File  Report  86-231,  1986. 
52  p,  2  fig,  1  tab,  54  ref. 

Descriptors:  *Hydrologic  data,  'Groundwater 
levels,  *Data  collections,  'Kansas,  *High  Plains 
aquifer,  Water  measurement,  Water  data. 

Water  level  measurements  are  made  in  1,892  se- 
lected wells  in  73  counties,  which  currently  (1985) 


comprise  the  Kansas  groundwater  observation- 
well  network.  These  measurements  are  made  on  a 
continuous,  monthly,  quarterly,  or  annual  basis. 
Water  level  measurements  have  been  made  in  ob- 
servation wells  since  1937  as  part  of  a  cooperative 
program  among  the  Kansas  Geological  Survey,  the 
Kansas  State  Board  of  Agriculture,  the  city  of 
Wichita,  and  the  U.S.  Geological  Survey.  The 
objectives  of  the  observation-well  cooperative  pro- 
gram are:  (1)  to  provide  long-term  records  of 
water  level  fluctuations  in  representative  wells,  (2) 
to  facilitate  the  determination  of  possible  water 
level  trends  that  may  indicate  future  availability  of 
groundwater  supplies,  (3)  to  aid  in  the  determina- 
tion of  possible  changes  in  the  base  flow  of 
streams,  and  (4)  to  provide  information  for  use  in 
water-resources  research.  This  report  lists  for  each 
well  in  the  network  the  location,  the  first  year  of 
recorded  water  level  measurement,  the  frequency 
and  number  of  measurements,  the  land-surface  alti- 
tude, hexagon-grid  identifiers  for  wells  in  the  High 
Plains  aquifer,  and  the  principal  geologic  unit(s)  in 
which  the  well  is  completed.  (USGS) 
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SELECTED  GEOHYDROLOGIC  DATA  FOR 
THE  MESILLA  BASIN,  DONA  ANA  COUNTY, 
NEW  MEXICO,  AND  EL  PASO  COUNTY, 
TEXAS, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
E.  Nickerson. 

Available  from  USGS,  OFSS,  Box  25425,  Denver 
CO  80225.  USGS  Open  File  Report  86-75,  1986.  59 
p,  35  fig,  2  tab,  4  ref,  1  plate. 

Descriptors:  *Groundwater  levels,  *Hydrologic 
data,  *New  Mexico,  Chemical  analysis,  Water 
level  fluctuations,  Well  logs,  Observation  wells, 
Surface  water  records,  Geohydrologic  data,  Dona 
Ana  County,  Texas,  El  Paso  County,  Mesilla 
Basin,  Rio  Grande. 

In  1983,  the  U.S.  Geological  Survey  began  a  multi- 
phase study  to  help  define  the  hydrologic  system 
of  the  Mesilla  Basin  in  Dona  Ana  County,  New 
Mexico,  and  El  Paso  County,  Texas.  This  report  is 
a  compilation  of  selected  geohydrologic  data  col- 
lected through  July  1985.  The  report  describes  the 
groundwater  monitoring  network  of  143  wells,  in- 
cluding 3  hydrologic  sections  constructed  across 
the  Mesilla  Valley.  Geohydrologic  data  presented 
in  the  report  include:  well  records  and  water  levels 
from  143  wells,  chemical  analyses  of  water  samples 
from  34  observation  wells,  borehole-geophysical 
logs  of  10  observation  wells,  and  river  stage  at  3 
hydrologic  sections.  (USGS) 
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HYDROLOGIC  DATA  FOR  THE  SOUTHERN 
SAND  HILLS  AREA,  NEBRASKA, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 
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HYDROGEOLOGIC  DATA  FROM  A  2,000- 
FOOT  DEEP  CORE  HOLE  AT  POLK  CITY, 
GREEN  SWAMP  AREA,  CENTRAL  FLORIDA, 

Geological  Survey,  Orlando,  FL.  Water  Resources 

Div. 

A.  S.  Navoy. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  84-4257,  1986.  89  p,  22  fig,  6  tab,  14  ref. 

Descriptors:  *Geohydrology,  •Hydrologic  data, 
•Florida,  Groundwater,  Water  quality,  Water 
levels,  Aquifers,  Polk  County. 

Two  core  holes  were  drilled  to  depths  of  906  and 
1,996  feet,  respectively,  within  the  Tertiary  lime- 
stone (Floridan)  aquifers,  at  Polk  City,  central 
Florida.  Data  from  the  two  holes  revealed  that  the 
bottom  of  the  zone  of  vigorous  groundwater  circu- 
lation is  confined  by  carbonate  rocks  at  a  depth  of 
about  1,000  feet  (863  feet  below  sea  level).  The 
zone  of  circulation  is  divided  into  two  high-perme- 
ability zones.  The  dissolved  solids  of  the  water 
within  the  high-permeability  zones  is  approximate- 
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ly  150  milligrams  per  liter.  Within  the  carbonate 
rocks,  the  dissolved  solids  content  of  the  water 
reaches  about  2,000  milligrams  per  liter  at  the 
bottom  of  the  core  hole.  Water  levels  in  the  core 
holes  declined  a  total  of  about  16  feet  as  the  hole 
was  drilled;  most  of  the  head  loss  occurred  at 
depths  below  1,800  feet.  The  porosities  of  selected 
cores  ranged  from  1.6  to  45.3  percent;  the  hydrau- 
lic conductivities  ranged  from  less  than  0.000024  to 
19.0786  feet  per  day  in  the  horizontal  direction  and 
from  less  than  0.000024  to  2.99  feet  per  day  in  the 
vertical  direction;  and  the  ratio  of  vertical  to  hori- 
zontal permeability  ranged  from  0.03  to  1.98.  Due 
to  drilling  problems,  packer  tests  and  geophysical 
logging  could  not  be  accomplished.  (USGS) 
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WATER  RESOURCES  OF  LAKE  AND  MOODY 
COUNTIES,  SOUTH  DAKOTA, 

Geological    Survey,    Houston,    TX.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
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HYDROGEOLOGIC  AND  WATER-QUALITY 
CHARACTERISTICS  OF  THE  CRETACEOUS 
AQUIFER,  SOUTHWEST  MINNESOTA, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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DESIGN,  OPERATION,  AND  MONITORING 
CAPABILITY  OF  AN  EXPERIMENTAL  ARTI- 
FICIAL-RECHARGE FACILITY  AT  EAST 
MEADOW,  LONG  ISLAND,  NEW  YORK, 

Geological  Survey,  Syosset,  NY.  Water  Resources 

Div. 

For   primary   bibliographic   entry   see   Field   5D. 

W87-09851 


WATER  RESOURCES  OF  THE  SOUTHEAST 
LOWLANDS, 

Geological  Survey,  Rolla,  MO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-09855 


WATER  RESOURCES  OF  DEUEL  AND 
HAMLIN  COUNTIES,  SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

J.  Kume. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  84-4069,  1985.  53  p,  23  fig,  7  tab,  49  ref. 

Descriptors:  *Groundwater,  *Aquifers,  •Ground- 
water storage,  *South  Dakota,  Aquifer  characteris- 
tics, Water  quality,  Streamflow,  Deuel  County, 
Hamlin  County. 

An  estimated  8.5  million  acre-feet  of  water  is 
stored  in  three  major  and  several  minor  aquifers  in 
the  glacial  drift  in  Deuel  and  Hamlin  Counties, 
SD.  The  Big  Sioux  aquifer,  underlying  the  valley 
of  the  Big  Sioux  River  and  some  of  its  tributaries, 
contains  an  estimated  0.5  million  acre-feet  of  water 
in  storage,  but  is,  along  with  other  small  surficial 
aquifers,  the  most  easily  developed  source  of  good- 
quality  groundwater.  These  aquifers  can  yield 
enough  to  supply  large  capacity  wells  in  many 
areas.  The  Big  Sioux,  and  other  surficial  aquifers, 
are  hydraulically  connected  with  the  Big  Sioux 
River  or  other  streams  and  some  lakes  in  the  area, 
so  that  these  aquifers  can  receive  recharge  from  or 
discharge  water  to  those  streams  and  lakes.  The 
other  two  major  aquifers  in  the  drift  are  the  Prairie 
Coteau  aquifers,  buried  beneath  3  to  364  feet  of  till, 
and  the  Altamont  aquifers,  buried  beneath  150  to 
820  feet  of  till  and  commonly  overlying  the  bed- 
rock surface.  The  only  known  aquifer  in  the  bed- 
rock is  the  sandstone  of  the  Dakota  Formation, 
which  contains  an  estimated  5  million  acre-feet  of 
saline  water.  (USGS) 
W87-09856 
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Group  2F — Groundwater 

MAPS  SHOWING  GROUND-WATER  LEVELS 
IN  THE  COLUMBIA  RIVER  BASALT  AND 
OVERLYING  MATERIALS,  SPRING  1983, 
SOUTHEASTERN  WASHINGTON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

H.  H.  Bauer,  J.  J.  Vaccaro,  and  R.  C.  Lane. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  84-4360,  1985.  4  sheets,  2  fig,  8  ref. 

Descriptors:  'Groundwater  levels,  'Groundwater 
movement,  'Maps,  *Geohydrology,  'Washington, 
Recharge,  Pumpage,  Geology,  Columbia  Plateau. 

A  2  1/2-year  study  of  the  Columbia  Plateau  in 
Washington  was  begun  in  March  1982  to  define 
spatial  and  temporal  variations  in  dissolved  sodium 
in  aquifers  of  the  Columbia  River  Basalt  Group 
and  to  relate  these  variations  to  the  groundwater 
system  and  its  geologic  framework.  This  report  is 
part  of  that  study  and  describes  groundwater  level 
contours  for  four  major  geohydrologic  units  in 
southeastern  Washington,  constructed  from  water- 
level  data  collected  from  approximately  1,100 
wells  during  the  spring  of  1983,  data  from  U.S. 
Geological  Survey  studies  in  the  area,  and  other 
indirect  methods.  Configuration  of  the  groundwat- 
er level  contours  is  controlled  by:  (1)  extent  of  a 
geohydrologic  unit  and  geologic  structure,  (2)  re- 
charge from  precipitation  and  surface  water 
bodies,  (3)  rivers,  lakes,  and  coulees  that  drain  the 
groundwater  system,  and  (4)  hydraulic  conductiv- 
ities of  each  unit.  Upgradient  flexures  of  water 
level  contours  north  of  Connel,  Washington,  show 
effects  of  prolonged  irrigation  while  downgradient 
flexures  in  an  area  south  of  Potholes  Reservoir,  in 
the  vicinity  of  the  East  Low  Irrigation  Canal, 
show  the  effects  of  increased  man-induced  re- 
charge. (USGS) 
W87-09858 


GEOHYDROLOGY  OF  THE  GLACIAL- 
OUTWASH  AQUIFER  IN  THE  BATAVIA 
AREA,  TONAWANDA  CREEK,  GENESEE 
COUNTY,  NEW  YORK, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 

Div. 

D.  B.  Terry,  T.  S.  Pagano,  and  A.  W.  Ingram. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  84-4096,  1986.  7  sheets  (maps),  7  fig,  6  ref. 

Descriptors:  'Aquifers,  'Groundwater  movement, 
•New  York,  'Maps,  'Geohydrology,  Infiltration 
capacity,  Land  use,  Well  yield,  Groundwater 
levels,  Genesee  County,  Soil  permeability, 
Groundwater. 

The  Batavia  glacial-outwash  aquifer,  composed  of 
outwash,  kame,  and  alluvial  sand  and  gravel,  is 
highly  productive  and  is  partly  in  hydraulic  con- 
tact with  Tonawanda  Creek.  Potential  well  yields 
range  from  50  to  more  than  1,000  gallons  per 
minute.  Most  of  the  aquifer  is  under  shallow  water 
table  conditions  and  vulnerable  to  surface  contami- 
nation. Aquifer  thickness  ranges  from  10  to  60  feet. 
The  aquifer  underlies  a  mostly  rural  area  contain- 
ing only  small  communities  and,  therefore,  is  not 
heavily  pumped.  Geohydrologic  data  are  compiled 
on  six  maps  at  1:24,000  scale  and  in  geologic  sec- 
tions. The  maps  depict  surficial  geology,  soil-infil- 
tration capacity,  potentiometric  surface,  aquifer 
thickness,  well  yields,  and  land  use.  This  map 
report  is  one  in  a  series  of  four  that  depict  selected 
aquifers  in  western  New  York.  It  supplements  a 
series  that  is  being  done  by  the  U.S.  Geological 
Survey  in  cooperation  with  State  agencies.  The 
maps  are  based  largely  on  published  reports,  data 
filed  in  several  State  agencies,  and  field  notes. 
(USGS) 
W87-09859 


EFFECTS  OF  INCREASED  PUMPAGE  ON  A 
FRACTURED-BEDROCK  AQUIFER  SYSTEM 
IN  CENTRAL  ORANGE  COUNTY,  NEW  YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div 

M  Garber. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water  Resources  Investigations 


Report  84-4348,  1985.  27  p,  13  fig,  3  tab,  20  ref. 

Descriptors:  'Aquifers,  'Potentiometric  level, 
•New  York,  Groundwater,  Bedrock,  Observation 
wells,  Storage,  Transmissivity,  Withdrawal,  Pump- 
age,  Orange  County,  Geophysical  logging,  Faults. 

The  bedrock  in  central  Orange  County  consists  of 
highly  indurated  siltstone,  shale,  and  conglomerate 
containing  two  major  fault  systems  and  extensive 
fracturing;  it  is  overlain  by  50  to  100  feet  of  till. 
The  fracturing  permits  unusually  high  well  yields. 
Wells  tapping  the  bedrock  yield  75  to  200  gallons 
per  minute;  those  tapping  bedrock  in  adjacent 
areas  yield  only  a  few  tens  of  gallons  per  minute. 
The  bedrock  aquifer  is  recharged  mainly  by  perco- 
lation of  water  from  precipitation  through  the  till. 
In  1983,  the  U.S.  Geological  Survey  studied  the 
hydrologic  effects  of  increased  pumpage  on  the 
fractured  bedrock  aquifer  system  near  the  Village 
of  Kiryas  Joel,  in  the  Town  of  Monroe.  Water 
levels  were  measured  in  several  wells  in  the  vil- 
lage's two  well  fields  from  February  to  October 
1983,  and  pumpage  data  from  the  same  period 
were  tabulated.  Water  levels  responded  to  vari- 
ations in  both  pumpage  and  precipitation.  Pumping 
tests  and  water  levels  in  the  southeastern  well  field 
in  1983  had  no  effect  on  the  northwestern  well 
field.  An  observation  well  between  the  two  fields 
shows  about  20  feet  of  seasonal  fluctuation  from 
recharge  and  the  effects  of  pumping  at  the  north- 
western well  field.  Aquifer-test  data  indicate  a 
transmissivity  of  900  feet  squared  per  day  and  a 
storage  coefficient  of  0.0001.  (USGS) 
W87-09861 


QUALITY  OF  WATER  IN  THE  PRINCIPAL 
AQUIFERS  OF  SOUTHWESTERN  WASHING- 
TON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-09862 


POTENTIOMETRIC  MAP  OF  THE  LOWER 
WILCOX  AQUIFER  IN  MISSISSIPPI,  FALL 
1982, 

Geological  Survey,  Jackson,  MS.  Water  Resources 

Div. 

D.  Darden. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  85-4059,  1986.  1  sheet  (map),  3  fig,  3  ref. 

Descriptors:  'Water  levels,  'Potentiometric  level, 
'Maps,  'Mississippi,  Groundwater,  Aquifers, 
Wilcox  Group,  Wilcox  aquifer. 

This  potentiometric  map  is  the  second  map  of  the 
lower  Wilcox  aquifer  in  a  series  of  maps  prepared 
by  the  U.S.  Geological  Survey  in  cooperation  with 
the  Mississippi  Department  of  Natural  Resources, 
Bureau  of  Land  and  Water  Resources,  delineating 
the  potentiometric  surface  of  the  major  aquifers  in 
Mississippi.  The  potentiometric  surface  of  the 
lower  Wilcox  aquifer  slopes  generally  to  the  west 
away  from  the  outcrop  area  and  it  is  marked  by  a 
large  groundwater  cone  of  depression  in  the  area 
of  Tallahatchie,  Quitman,  and  Panola  Counties. 
Water  levels  in  or  near  the  outcrop  of  the  lower 
Wilcox  aquifer  show  little  longterm  change.  Heavy 
withdrawals  in  the  downdip  area  have  caused 
water  level  declines  of  about  1  to  2  feet  per  year 
since  1979  in  much  of  the  confined  part  of  the 
aquifer.  These  water  level  declines  in  the  area  of 
Tallahatchie,  Quitman,  and  Panola  Counties  have 
resulted  in  a  wider  cone  of  depression  since  1979. 
(USGS) 
W87-09863 


PLAN  OF  STUDY  FOR  THE  REGIONAL  AQ- 
UIFER-SYSTEM ANALYSIS  OF  THE  COLUM- 
BIA PLATEAU,  WASHINGTON,  NORTHERN 
OREGON,  AND  NORTHWESTERN  IDAHO, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 
J.  J.  Vaccaro. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  85-4151,  1986.  25  p,  5  fig,  15  ref. 


Descriptors:  'Aquifer  systems,  'Columbia  Plateau, 
•Washington,  'Regional  Aquifer-System  Analysis 
(RASA),  Aquifer  characteristics,  Aquifer  manage- 
ment, Computer  models,  Columbia  River  Basalt 
Group. 

The  U.S.  Geological  Survey  began  a  4-year  study 
of  the  regional  aquifer  system  underlying  the  Co- 
lumbia Plateau,  in  central  and  eastern  Washington, 
northern  Oregon,  and  northwestern  Idaho  in  Octo- 
ber 1983,  as  part  of  the  Regional  Aquifer  System 
Analysis  program.  The  study  will  describe  the 
geohydrology,  geochemistry,  and  quality  of  water 
in  the  Columbia  River  Basalt  Group,  the  Miocene 
rocks  that  underlie  70,000  square  miles  in  three 
States.  Water  from  the  basalts  is  used  for  municipal 
and  industrial  purposes,  and  most  importantly,  for 
agriculture.  As  more  land  is  brought  under  cultiva- 
tion and  surface  water  becomes  totally  allocated, 
the  groundwater  is  an  increasingly  important 
supply  for  agriculture  and  related  activities.  In 
addition,  the  basalts  are  being  considered  as  a 
repository  site  for  high-level  nuclear  wastes.  For 
management  agencies  to  make  the  best  decisions 
regarding  the  future  development  of  this  area,  the 
regional  groundwater  flow  system,  its  relation  to 
the  surfacewater  system,  and  the  quality  of  the 
water  need  to  be  quantified.  This  report  describes 
the  geohydrologic  setting,  hydrologic  problems, 
objectives,  and  approach  for  the  region.  (USGS) 
W87-09865 


SUMMARY  OF  HYDROLOGIC  INFORMA- 
TION FOR  THE  DENVER  COAL  REGION, 
COLORADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W87-09866 


NEW  CONCEPT  TO  DESCRIBE  FLOW 
THROUGH  POROUS  MEDIA, 

Technical  Univ.  of  Heavy  Industry,  Miskolc  (Hun- 
gary). Dept.  of  Geomechanics. 
E.  Bobok. 

IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos), 
Volume  II,  1984.  SIAMOS  78.  p  693-706,  1  fig,  7 
tab. 

Descriptors:  'Groundwater  movement,  'Porous 
media,  'Flow  discharge,  'Mathematical  equations, 
Mathematical  studies,  Pores,  Velocity  distribution, 
Stochastic  process. 

A  new  treatment  of  groundwater  flow  is  intro- 
duced. While  the  velocity  distribution  in  the  pores 
is  always  changing  stochastically,  the  mean  values 
show  regularity.  The  velocity  field  of  the  flow 
through  porous  media  is  assumed  to  be  a  mean 
velocity  field  with  fluctuation  about  the  mean  su- 
perimposed on  it.  From  this  the  equation  of  motion 
can  be  derived.  (See  also  W87-09568)  (Author's 
abstract) 
W87-09868 


USES  OF  MATHEMATICAL  MODELS  FOR 
THE  PREDICTION  OF  WATER  INFLOWS  IN 
MINING  WORKS  (UTILISATION  DE  MO- 
DELES  MATHEMATIQUES  POUR  LA  PREVI- 
SION DES  VENUES  D'EAU  EN  TRAVAUX 
MINIERS), 

Societe  Centrale  pour  l'Equipment  du  Territoire, 
Montigny  (France). 
A.  Bonnier,  and  A.  Korganoff. 
IN:  Water  in  Mining  and  Underground  Works  (El 
Agua   en   la   Mineria   y   Trabajos   Subterraneos), 
Volume  II,   1984.  SIAMOS  78.  p  707-717,  2  fig. 

Descriptors:  'Drainage  engineering,  'Mine  drain- 
age, 'Groundwater,  'Dewatering,  'Model  studies, 
Mathematical  models,  Mathematical  equations, 
Groundwater  movement,  Mining  engineering, 
Simulation,  Pumpage,  Quarries. 

Estimating  the  inflow  of  groundwater  in  mine 
works  is  made  especially  difficult  by  the  variability 
of  the  geometrical  characteristics  of  these  struc- 
tures and  by  the  need  for  dewatering  the  water- 
bearing horizons.  Mathematical  models  which  sim- 
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ulate  groundwater  flow  generally  help  to  deter- 
mine to  a  satisfactorily  accurate  degree  the  rates  of 
inflow  of  the  water  to  be  drained  and  their  vari- 
ations. A  comparison  of  the  probable  rates  of 
inflow  provided  by  this  type  of  model  and  the  real 
pumpage  volumes  is  presented  first  in  the  case  of  a 
quarry  and  second  in  the  case  of  a  mine  shaft.  (See 
also  W87-09568)  (Author's  abstract) 
W87-09869 


'METRO'  IN  LYON,  FRANCE.  CONSTRUC- 
TION BELOW  THE  WATER  TABLE  (METRO 
DE  LYON,  CONSTRUCTION  SOUS  LE 
NIVEAU  DE  LA  NAPPE  PHREATIQUE), 

Societe  d'Economie   Mixte   du   Metropolitain   de 

l'Agglomeration  Lyonaise  (France). 

For  primary  bibliographic  entry  see  Field  4B. 

W87-09870 


DRAINAGE  OF  A  MINE  TO  A  CONSTANT 
LEVEL  (DRENAJE  DE  UNA  MINA  HASTA 
NTVEL  CONST  ANTE), 

Granada  Univ.  (Spain).  Dept.  de  Quimica  Inorgan- 

ica. 

For  primary  bibliographic  entry  see  Field  4B. 

W87-09871 


SYSTEMS    APPROACH    FOR    MINE   WATER 
CONTROL, 

Mining    Development     Central     Inst.,     Budapest 

(Hungary). 

For  primary  bibliographic  entry  see  Field  4B. 

W87-09874 


MATHEMATICAL  SIMULATION  OF  HY- 
DRAULIC NETWORK  TO  DRAIN  MINE  AND 
CONSTRUCTION  WORK, 

Geotest  Brno  (Czechoslovakia). 

M.  Loupanec. 

IN:  Water  in  Mining  and  Underground  Works  (El 

Agua   en   la   Mineria   y   Trabajos   Subterraneos), 

Volume  II,  1984.  SI  AMOS  78.  p  805-823,  3  fig,  21 

ref. 

Descriptors:  *Drainage  systems,  *Model  studies, 
•Mine  drainage,  'Drainage,  *Groundwater, 
•Model  studies,  *Simulation,  •Mathematical 
models,  Mathematical  equations,  Mathematical 
studies,  Statistical  methods,  Differential  equations, 
Computers. 

The  aspects  of  well-network  optimization  in  design 
of  drainage  systems  for  mines  or  construction 
work  are  discussed.  Optimization  of  well  networks 
is  solved  by  means  of  mathematical  simulation. 
Stochastic  models  starting  from  methods  of  mathe- 
matical statistics  and  probability  give  data  for  the 
final  deterministic  model  described  by  partial  dif- 
ferential equations  for  physically  defined  aquifers. 
The  requirements  for  hardware  and  software  for 
the  computerized  system  are  presented.  (Authors 
abstract) 
W87-09875 


SEEPAGE  CHARACTERISTICS  THROUGH  AN 
ABANDONED  TAILINGS  PILE, 

Idaho  Univ.,  Moscow. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-09877 


UNDERGROUND  MINE  DRAINAGE  QUANTI- 
TY AND  QUALITY  GENERATION  MODEL, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-09878 


AQUIFER     PARAMETER     IDENTIFICATION 
BY  USING  DIGITAL  SIMULATION  MODELS, 

Water  Resources  Directorate,  Punjab  (India). 

R.  K.  Sabherwal,  S.  P.  Rajagopalan,  and  V. 

Lakshminarayana. 

IN:  Water  in  Mining  and  Underground  Works  (El 

Agua   en   la   Mineria   y   Trabajos   Subterraneos), 

Volume  II,  1984.  SIAMOS  78.  p  899-910,  2  fig,  1 

tab,  14  ref. 


Descriptors:  *Aquifer  characteristics,  •Ground- 
water movement,  *Aquifer  parameters,  •Ground- 
water, »Model  studies,  'Unsteady  flow,  *Radial 
flow,  'Data  interpretation,  Simulation,  Digital 
models,  Flow  characteristics,  Anisotropy,  Aquifer 
testing,  India,  Permeability,  Specific  retention, 
Specific  yield,  Partially  penetrating  wells. 

A  digital  model  simulating  unsteady-state  radial 
flow  to  partially  penetrating  wells  in  unconfined 
anisotropic  aquifers  is  applied  to  analyze  test-data 
from  an  aquifer  test  carried  out  in  the  alluvial 
plains  of  Northern  India.  The  parameters  identified 
are  the  lateral  permeability,  anisotropy,  specific 
storage  and  specific  yield  of  the  aquifer.  Complex 
aquifer  conditions  can  be  simulated  by  digital 
models.  It  requires  fewer  observation  wells  for  a 
digital  model  than  for  analytical  methods.  (See  also 
W87-09568)  (Author's  abstract) 
W87-09880 


REDUCING  WATER  LEAKAGE  INTO  UNDER- 
GROUND COAL  MFNES  BY  AQUIFER  DEWA- 
TERING, 

Argonne  National  Lab.,  IL.  Energy  and  Environ- 
mental Systems  Div. 

For  primary  bibliographic  entry  see  Field  4B. 
W87-09881 


DRAINAGE  AND  STABILITY  PROBLEMS  OF 

TALUSES  IN  AN  OPEN  PIT  EXCAVATION  IN 

MARQUESADO    (PROBLEMES    D'EXHAURE 

ET  STABILITE  DES  PENTES  DANS  LA  MINE 

A  CIEL  OUVERT  DU  MARQUESADO), 

Ecole  Nationale   Superieure  des  Mines  de  Paris 

(France). 

C.  Streiff,  and  G.  Ricci. 

IN:  Water  in  Mining  and  Underground  Works  (El 

Agua   en   la   Mineria   y   Trabajos   Subterraneos), 

Volume  II,  1984.  SIAMOS  78.  p  933-949,  14  fig,  6 

ref. 

Descriptors:  *Aquifers,  'Groundwater  manage- 
ment, *Ground  water,  *  Drainage  engineering,  •Sta- 
bility analysis,  *Model  studies,  *Data  interpreta- 
tion, Iron-ore  excavation,  Marquesado,  Spain,  Al- 
luvions, Mathematical  models,  Drying,  Economic 
aspects. 

In  the  open  pit-mine  of  Marquesado  (Spain),  the 
iron-ore  is  extracted  from  a  lens  of  limestone, 
buried  under  alluvium,  the  depth  of  which  reaches 
200  meters,  and  which  contains  an  aquiferous 
sheet.  The  presence  of  water  under  the  alluvial 
slopes  is  very  bad  for  their  stability.  In  order  to 
find  a  practical  means  of  drying  the  alluvium,  a 
mathematical  model  of  the  aquiferous  sheet  in  a 
wide  field  around  the  pit  was  developed.  It  was 
then  used  to  study  the  stability  of  the  alluvial 
slopes  in  the  presence  of  water  to  determine  if, 
from  an  economic  point  of  view,  it  was  better  to 
dry  the  alluvium  at  any  cost  or  to  give  up  drying 
but  to  reduce  the  slopes  and  to  remove  alluvium. 
(See  also  W87-09568)  (Author's  abstract) 
W87-09882 


APPLICATION  OF  A  SIMULATION  MODEL 
FOR  A  LARGE-SCALE  KARSTIC  WATER  AQ- 
UIFER, 

Mining     Development    Central     Inst.,     Budapest 

(Hungary). 

G.  Szilagyi,  Z.  Heinemann,  and  I.  Bogardi. 

IN:  Water  in  Mining  and  Underground  Works  (El 

Agua   en   la   Mineria   y   Trabajos   Subterraneos), 

Volume  II,  1984.  SIAMOS  78.  p  951-964,  6  fig,  17 

ref. 

Descriptors:  *Aquifers,  *Mine  drainage,  •Drainage 
engineering,  *Karst,  *Groundwater,  •Groundwat- 
er management,  *  Model  studies,  *Data  interpreta- 
tion, *Simulation,  Mine  drainage,  Water  manage- 
ment, Flow  discharge,  Finite  difference  method, 
Mathematical  models,  Mathematical  studies,  Math- 
ematical equations,  Unsteady  flow,  Alternative 
planning. 

Mining  activity,  water  management  and  the  envi- 
ronment are  interrelated  in  a  regional  karstic  aqui- 
fer. A  proper  operation  of  existing  works  and  their 
optimal  development  requires  the  knowledge  of 


Groundwater — Group  2F 

water  movement.  A  simulation  method  is  based  on 
a  finite  difference  solution  of  the  two-dimensional, 
unsteady  flow  equation.  Inputs  of  the  model  are 
rainfall  over  the  area  and  water  intakes  at  different 
points.  Output  yields  the  piezometric  heights  in 
grid  points,  and  system  outflow.  The  simulation 
model  can  be  connected  to  a  decision  model  which 
helps  to  choose  the  best  alternatives  for  mine  water 
management,  water  supply  and  environmental  pro- 
tection. (See  also  W87-09568)  (Author's  abstract) 
W87-09883 


ELEMENT  BALANCE  METHOD  OF  HYDRO- 
GEOLOGIC  COMPUTATION, 

Hydrogeologic  Co.  of  the  Ministry  of  the  Metal- 
lurgical Industry,  Beijing  (China). 
H.  Wu. 

IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos), 
Volume  II,  1984.  SIAMOS  78.  p  965-970,  5  fig,  1 
ref. 

Descriptors:  *Groundwater,  *Unsteady  flow, 
•Groundwater  hydrology,  *Groundwater  move- 
ment, *Element  balance  method,  *Model  studies, 
•Numerical  analysis,  *Data  interpretation,  Vadose 
water,  Hydrologic  budget,  Mathematical  studies, 
Mathematical  equations,  Mathematical  models, 
Differential  equations. 

The  element  balance  method  is  one  of  the  numeri- 
cal methods  for  solving  the  problem  of  planned 
non-steady  flow  of  groundwater.  The  vadose 
region  is  divided  into  several  elements  by  this 
method  and  then,  based  on  the  water  balance 
theory,  the  equations  of  every  node  are  set  up 
directly  using  a  physical  model.  The  solution  of 
the  two-dimensional  partial  differential  equation  of 
groundwater  flow  is  described  using  a  discrete 
equation  group  which  contains  only  limited  num- 
bers of  unknown  variables.  The  presented  method 
has  the  advantage  over  other  numerical  methods 
because  its  clear  physical  concepts  are  easily  mas- 
tered by  engineering  technicians.  It  may  also  avoid 
disturbing  the  local  quality  balance  and  circum- 
vents the  limitations  imposed  by  the  selected  time 
intervals  in  the  finite  element  method.  The  applica- 
tion of  this  method  gives  hydrogeologic  param- 
eters, predicts  the  mine  drainage,  and  also  esti- 
mates the  groundwater  resource  with  good  results. 
(See  also  W87-09568)  (Wood-PTT) 
W87-09884 


COMPUTER  ANALYSIS  OF  WATER  PUMP  IN 
THE  LLANO  MINE  (TERUEL,  SPAIN)  (ANALI- 
SIS  POR  ORDENADOR  DE  LOS  BOMBEOS 
EN  LA  MINA  LLANO  (TEREUL-ESPANA)), 

Granada  Univ.  (Spain).  Grupo  de  Trabajo  de  Hi- 

drogeologia. 

A.  Yague  Ballester,  and  R.  Fernandez-Rubio. 

IN:  Water  in  Mining  and  Underground  Works  (El 

Agua   en    la   Mineria   y   Trabajos   Subterraneos), 

Volume  II,  1984.  SIAMOS  78.  p  971-988,  4  fig,  4 

tab,  16  ref. 

Descriptors:  *Mine  drainage,  *Pumping,  •Ground- 
water, *Groundwater  movement,  *Computer  pro- 
grams, 'Data  interpretation,  *Groundwater  man- 
agement, Computers,  Fortran,  Drainage,  Llano 
Mine,  Spain,  Water  level,  Piezometers,  Mathemati- 
cal equations,  Jacob  simplification,  Iron  mines. 

Adequate  analysis  of  the  piezometric  lowering  pro- 
duced during  a  long  pumping  period  is  influenced 
by  many  factors  including  lithological  heterogene- 
ities, impervious  boundaries,  constant  head  bound- 
aries, yield  exchange  and  variations  of  transmissi- 
vity  with  time.  To  facilitate  the  analysis,  a  method 
of  computer  calculation  was  developed,  starting 
from  the  Jacob  simplification  and  the  ratio  method, 
which  increases  the  application  possibilities  and 
avoids  the  routine  calculations.  The  FORTRAN 
code  and  an  example  of  the  application  to  the 
drainage  of  the  future  iron  mine  of  Llano  (Teruel) 
are  presented.  (See  also  W87-09568)  (Author's  ab- 
stract) 
W87-09885 


GROUNDWATER  HYDROLOGY  -  A  TOOL 
FOR  MINE  PLANNING,  OPERATION  AND 
ABANDONMENT, 
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Field  2— WATER  CYCLE 
Group  2F — Groundwater 

Idaho  Univ.,  Moscow.  Coll.  of  Mines  and  Earth 

Resources. 

For  primary  bibliographic  entry  see  Field  4B. 

W87-09891 


HOT  WATER  IN  UNDERGROUND  MINING, 

Washington  Univ.,  Seattle.  Dept.  of  Mining,  Met- 
allurgical, and  Ceramic  Engineering. 
D.  L.  Anderson. 

IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I  and  II,  1984.  SIAMOS  78.  p  1111-1123,  7 
fig,  7  ref. 

Descriptors:  *Mine  drainage,  *Mining  engineering, 
•Thermal  water,  'Drainage  engineering,  'Under- 
ground  structures,  Central  America,  Hazards, 
Safety,  Water  level,  Drainage,  Pumping. 

The  case  history  of  an  underground  mine  in  Cen- 
tral America  with  water  of  volcanic  origin  having 
a  maximum  temperature  of  77  C  was  discussed. 
Hot  water  in  underground  mines  causes  disagree- 
able working  conditions  and  high  costs  due  to 
decreased  efficiency  and  necessary  increased  venti- 
lation. With  advanced  planning,  the  problem  can 
be  handled  by  sinking  initial  openings  either  in 
hanging  or  footwall  formations  depending  on 
which  is  more  impervious.  From  the  impervious 
host  rock,  bottomed  below  the  lowest  operating 
level,  crosscuts  or  drill  holes  can  tap  hot  water  and 
special  pumping  techniques  can  lower  the  water 
level  and  drain  the  orebody.  The  methods  of  con- 
trolling the  hot  water  and  working  under  the  ad- 
verse conditions  were  detailed.  (Wood-PTT) 
W87-09893 


GROUNDWATER  PROBLEMS  IN  THE 
MINING  DISTRICT  OF  IGLESIENTE  (SAR- 
DINIA, ITALY), 

Politecnico  di  Torino  (Italy).   1st.  di  Giacimenti 

Minerari  e  Geologia  Applicata. 

For  primary  bibliographic  entry  see  Field  4B. 

W87-09895 


DRAINAGE  IN  SPANISH  MINING  (EL  DESA- 
GUE  EN  LA  MINERIA  ESPANOLA), 

Rios  Rosas,  Madrid  (Spain). 

For  primary  bibliographic  entry  see  Field  4B. 

W87-09896 


WATER-ADIT  GALLERIES  IN  THE  VOLCAN- 
IC MASSIF  OF  FAMARA  (LANZAROTE, 
CANARY  ISLAND)  (LAS  MINAS  DE  CAPTA- 
CION  DE  AGUA  EN  EL  MACIZO  VOLCANICO 
DE  FAMARA  (LANZAROTE,  ISLAS  CANAR- 
IAS)), 

Comisaria  de  Aguas  del  Pirineo  Oriental,  Barcelo- 
na (Spain). 

For  primary  bibliographic  entry  see  Field  4B. 
W87-09897 


DRYING  UP  THE  LIMONITIC  MINERAL  IN 
THE  SIERRA  MENERA  MINES  (TERUEL  AND 
GUADALAJARA,  SPAIN)  (SECADO  DEL  MIN- 
ERAL LIMONITICO  DE  LOS  YACIMIENTOS 
DE  LA  SIERRA  MENERA  (TERUEL  Y  GUADA- 
LAJARA, ESPANA)), 

Granada  Univ.  (Spain).  Grupo  de  Trabajo  de  Hi- 
drogeologia. 

R.  Fernandez-Rubio,  and  J.  L.  Sastre. 
IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I  and  II,  1984.  SIAMOS  78.  p  1207-1224,  8 
fig,  2  tab,  10  ref. 

Descriptors:  *Mine  drainage,  'Groundwater,  'Iron 
ore  mining,  'Moisture  content,  Iron,  Heavy 
metals,  Sierra  Menera  mines,  Spain,  Drainage, 
Pumping,  Groundwater  hydrology. 

The  iron  ore  mined  in  the  'Ojos  Negros'  mines 
retains  a  certain  quantity  of  moisture,  despite  on 
Ihe  spot  drainage  by  means  of  pumping  in  bore- 

llii.  moisture  can  cause  problems  in  the 
manipulation  and  treatment  of  the  ore.  The  per- 
centages of  the  different   types  of  water  content 

m,  I  apillary  and  gravity)  were  studied  in 


different  hydrogeological  conditions  of  the  ore  de- 
posit: below  and  above  the  original  water  level; 
before  and  after  drainage  in  the  mines;  and  in  areas 
exposed  to  the  air.  Several  standardized  series  of 
experiments  conducted  on  industrial  scale  were 
described.  The  effects  on  the  moisture  content  of 
removal  of  the  mineral,  pile  depth,  and  orientation 
were  analyzed  with  respect  to  wind,  sun  radiation, 
atmospheric  pressure,  rainfall,  temperature  and  rel- 
ative humidity  of  the  air.  (Author's  abstract) 
W87-09899 


DEEP  DEPRESSION  OF  THE  PIEZOMETRIC 
LEVEL  IN  THE  THERMAL  SPRING  OF  TE- 
PLICE  (NORTHWESTERN  BOHEMIA, 
CZECHOSLOVAKIA),  DUE  TO  OPEN  PIT  EX- 
CAVATION OF  LIGNITE  (L'ABAISSEMENT 
PROFOND  DU  NIVEAU  PIEZOMETRIQUE 
DES  SOURCES  THERMALES  DE  TEPLICE 
(NORD-OUEST  DE  LA  BOHEME,  TCHESCOS- 
LOVAQUIE)  AU  COURS  DE  L'EXPLOITA- 
TION  DE  LIGNITE  A  CIEL  OUVERT), 
Vysoka  Skola  Banska,  Ostrava  (Czechoslovakia). 
For  primary  bibliographic  entry  see  Field  4B. 
W87-09901 


IMPLICATIONS   OF  GRAVEL   EXTRACTION 
ON  GROUNDWATER  CONDITIONS, 

Birmingham  Univ.  (England).  Dept.  of  Geological 

Sciences. 

For  primary  bibliographic  entry  see  Field  4C. 

W87-09902 


GROUNDWATER  PROBLEMS  CAUSED  BY 
EXCAVATION  OF  BUILDING  BASEMENT 
FROM  THE  VIEWPOINT  OF  NATURE  CON- 
SERVATION, 

Tohoku  Univ.,  Sendai  (Japan). 

For  primary  bibliographic  entry  see  Field  4C. 

W87-09904 


WATER  CAPACITY  OF  ABANDONED  WORK- 
INGS IN  UNDERGROUND  COAL  MINES, 

Glowny  Inst.  Gornictwa,  Katowice  (Poland). 
For  primary  bibliographic  entry  see  Field  4B. 

W87-09905 


DETERMINATION    OF    THE    TRANSMISSI- 
VITY  OF  COASTAL  AQUIFERS   BASED  ON 
THE  OBSERVATION  OF  SINUSOIDAL,  ON- 
DULATORY,     TRANSITORY     REGIMES     IN- 
DUCED BY  TIDAL  OSCILLATIONS, 
INITEC,  General  Mola,  120,  Madrid,  Espana. 
L.  Ucero  Aoiz,  and  S.  Uriel  Romero. 
IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I  and  II,  1984.  SIAMOS  78.  p  1303-1322,  12 
fig,  2  ref. 

Descriptors:  'Coastal  aquifers,  'Transmissivity, 
'Data  interpretation,  'Mathematical  equations, 
'Oscillatory  waves,  'Tidal  effects,  Dewatering, 
Tidal  hydraulics,  Harbors,  Sea  level,  Water  level, 
Pumping,  Damping  effects,  Mathematical  studies. 

It  is  not  infrequent  to  find  that  work  to  be  carried 
out  in  harbors  and  shipyards  demands  large-scale 
evacuation  to  dry  conditions  below  sea  level.  The 
pumping  operations  required  in  the  course  of  the 
execution  or  development  of  the  work  often  dic- 
tate the  nature  of  the  construction  process  and  its 
typology.  An  attempt  is  made  to  develop  a  method 
for  ascertaining  the  transmissivity  of  the  terrain 
affected  by  the  excavation,  on  the  basis  of  the 
damping  effects  or  time-lag  with  which  the  oscilla- 
tion of  the  tide  is  transmitted  through  the  filtering 
media.  This  method,  which  was  initially  developed 
by  Ferris  for  one-way  propagation  in  homogene- 
ous terrain,  is  now  extended  to  cover  more  fre- 
quent, irregular  situations  where  such  propagation 
is  bi-directional.  (Author's  abstract) 
W87-09906 


URANIUM  AND  RARE  EARTH  ELEMENTS  IN 
C02-RICH  WATERS  FROM  VALS-LES-BAINS 
(FRANCE), 

Centre  de  Recherches  Petrographiques  et  Geochi- 


miques,  Nancy  (France). 

For  primary  bibliographic  entry  see  Field  2K. 

W87-09930 


CORRELATION  OF  GEOLOGIC  STRUCTURE 
INFERRED  FROM  COMPUTER  ENHANCED 
LANDSAT  IMAGERY  WITH  UNDERGROUND 
WATER  SUPPLIES  IN  ARIZONA, 

Arizona  Univ.,  Tucson.  Office  of  Arid  Lands  Stud- 
ies. 

For  primary  bibliographic  entry  see  Field  7B. 
W87-10005 


LANDSAT  DATA  FOR  LOCATING  SHALLOW 
GLACIAL  AQUIFERS  IN  EASTERN  SOUTH 
DAKOTA, 

South  Dakota  School  of  Mines  and  Technology, 
Rapid  City.  Dept.  of  Geology  and  Geological  En- 
gineering. 
For  primary  bibliographic  entry  see  Field  7B. 

W87-10006 


HYDROGEOLOGIC  INTERPRETATIONS  OF 
LANDSAT  IMAGERY  IN  ARID  ZONES  OF 
SOUTH  AND  WEST  AFRICA, 

Bundesanstalt   fuer  Geowissenschaften   und   Roh- 

stoffe,  Hanover  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  7C. 

W87-10007 


GROUND  WATER  EXPLORATION  PRO- 
GRAMS IN  AFRICA, 

Earth  Satellite  Corp.,  Chevy  Chase,  MD. 

L  Zall,  and  O.  Russell. 

IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 

Annual  William  T.  Pecora  Memorial  Symposium 

on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 

June  10-15,  1979.  1981.  p  416-425,  5  fig,  1  tab,  12 

ref. 

Descriptors:  'Groundwater  potential,  'Africa, 
'LANDSAT,  'Remote  sensing,  'Tanzania, 
'Upper  Volta,  'Benin,  'Ghana,  'Maps,  'Hydrolo- 
gy, 'Satellite  technology,  Data  interpretation, 
Groundwater  availability,  Photography,  Geohy- 
drology. 

As  part  of  regional  groundwater  exploration  pro- 
grams sponsored  by  the  U.S.  Agency  for  Interna- 
tional Development  (AID)  in  the  African  countries 
of  Tanzania,  Upper  Volta,  Benin,  and  Ghana, 
groundwater  exploration  guidemaps  were  pre- 
pared using  digitally  processed  and  photographi- 
cally enlarged  LANDSAT  imagery.  Digital  proc- 
essing of  LANDSAT  data  permits  the  enhance- 
ment of  spectral  gray  levels  or  subtle  tonal  vari- 
ations, such  as  those  caused  by  lithologic  changes, 
geologic  structure,  or  varying  soil  moisture.  Such 
imagery  also  emphasizes  linear  features,  fractures, 
or  faults  that  can  be  missing  or  difficult  to  interpret 
from  unprocessed  imagery.  These  groundwater  ex- 
ploration guidemaps  substantially  increased  the  ef- 
ficiency of  operation  and  decreased  the  time  and 
expense  necessary  to  complete  these  programs. 
Wells  located  on  fractures  or  faults  and  especially 
at  fracture  or  fault  intersections,  have  higher  yields 
than  wells  located  elsewhere.  Therefore,  satellite 
imagery  has  mapped  lineaments  representing  frac- 
tures and  faults,  as  well  as  permeable  rock  litholo- 
gies  favorable  to  groundwater  accumulation.  The 
combination  of  this  information  with  available  geo- 
logic, topographic,  and  hydrologic  data  resulted  in 
the  reconnaissance  level  groundwater  exploration 
guidemaps.  Further  investigated  are  'target'  areas, 
which  were  delineated  on  the  satellite  imagery, 
with  the  use  of  existing  stereo  aerial  photographs 
and  available  geophysical  data  to  map  in  greater 
detail  favorable  rock  aquifers  and  fracture  zones. 
Hydrogeologists  from  the  participating  countries 
will  field  check  for  exploratory  drilling  and  well 
placement  those  'targets'  identified  from  the  aerial 
photographs.  (See  also  W87-09953)  (Author's  ab- 
stract) 
W87- 10008 


APPLICATIONS  OF  AEROSPACE  DATA  FOR 
DETECTION  OF  SUBMARINE  SPRINGS  IN 
JAMAICA, 
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WATER  CYCLE— Field  2 


Geological  Survey,  Woods  Hole,  MA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W87-10010 


GROUND  WATER  APPLICATIONS  OF  THE 
HEAT  CAPACITY  MAPPING  MISSION, 

South  Dakota  State  Univ.,  Brookings.  Remote 
Sensing  Inst. 

J.  L.  Heilman,  and  D.  G.  Moore. 
IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 
Annual  William  T.  Pecora  Memorial  Symposium 
on  Remote  Sensing,  Sioux  Falls,  South  Dakota 
June  10-15,  1979.  1981.  p  446-449,  5  fig,  4  ref 
NASA  Contract  No.  N AS  5-24206  and  USGS  Con- 
tract No.  14-08-0001-12510. 

Descriptors:  'Groundwater,  'Subsurface  mapping, 
•Heat  capacity  method,  'Hydrologic  data,  'Hy- 
drology, 'Mapping,  'Satellite  technology,  'Water 
table,  'Remote  sensing,  Radiometry,  Geohydro- 
logy,  Soil  water. 


Lakes— Group  2H 


logy,  Soil  water. 


Results  of  ground,  aircraft,  and  satellite  investiga- 
tions are  presented  that  demonstrate  the  potential 
for  using  data  from  NASA's  Heat  Capacity  Map- 
ping Mission  (HCMM)  satellite  to  provide  infor- 
mation on  perched  water  tables.  The  satellite, 
which  carries  a  two-channel  radiometer  (0.5  to  1.1 
and  10.5  to  12.5  micron)  in  a  sun  synchronous 
orbit,  collects  data  at  approximately  0230  and  1330 
local  standard  time  with  repeat  coverage  of  5  or  16 
days  depending  on  latitude.  Perched  water  tables 
influence  surface  and  subsurface  soil  temperatures 
because  of  a  heat  sink  effect  created  by  the  high 
heat  capacity  of  water.  HCMM  data  acquired  at 
appropriate  periods  of  the  diurnal  and  annual  tem- 
perature cycle  can  provide  useful  information  on 
shallow  groundwater.  Hydrologic  interpretations 
of  HCMM  data  are  complicated  by  thermal  inertia 
heat  sink  interactions,  vegetation,  evapotranspira- 
tion,  topography,  atmospheric  absorption,  and 
other  environmental  variables  such  as  solar  radi- 
ation, temperature,  wind,  etc.  (See  also  W87- 
09953)  (Author's  abstract) 
W87-10011 


SATELLITE  OBSERVATIONS  OF  A  GEO- 
THERMAL  SUBMARINE  SPRING  OFF  FLORI- 
DA  WEST  COAST, 

Geological  Survey,  Woods  Hole,  MA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B 
W87-10026 


2G.  Water  In  SoUs 


EVALUATING  POTENTIAL  GROUNDWATER 
CONTAMINATION   FROM   CONTAMINATED 

Murray  State  Univ.,  KY. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-09754 


USING  TIME  DOMAIN  REFLECTOMETRY 
J?i^EASURE  FROST  DEPTH  AND  FROZEN 
WATER  CONTENT  IN  SOIL, 

Washington  State  Univ.,  Pullman.  Dept.  of  Agron- 
omy and  Soils. 

For  primary  bibliographic  entry  see  Field  7B 
W87-09795 


RELIABILITY  AND  THE  FACTOR  OF  SAFETY 
DUE  TO  PIPING, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. ° 
M.  E.  Harr,  and  D.  J.  Sipher. 
IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos), 
Volume  II,  1984.  SIAMOS  78.  p  775-788  7  fig  3 
tab,  4  ref. 

Descriptors:  'Piping,  'Soil  mechanics,  'Computer 
models,  'Data  interpretation,  Model  studies,  Com- 
puters, Safety,  Permeability  coefficient,  Finite  ele- 
ment method,  Mathematical  studies,  Mathematical 
equations,  Soil  physical  properties. 


A  hybrid  finite  element  program  describing  soil 
water  movement  was  used  to  evaluate  the  effect  of 
randomness  and  uncertainty  of  the  coefficient  of 
permeability  on  the  exit  hydraulic  gradient.  A  log- 
normal  distribution  was  used  to  assign  permeabili- 
ties to  the  elements  of  the  finite  element  grid.  It 
was  found  that  the  distribution  of  exit  gradients 
could  be  approximated  by  a  normal  distribution 
having  a  mean  value  approaching  that  of  a  perfect- 
ly homogeneous  soil.  An  upper  bound  of  the  coef- 
ficient of  variation  of  the  true  exit  gradient  was 
obtained  from  a  99%  confidence  interval  of  the 
chi-square  distribution.  This  coefficient  of  varia- 
tion was  used  with  the  theoretical  solution  of  con- 
fined sheet  pile  flow  to  determine  the  probability 
of  soil  piping  which  corresponds  to  an  exit  gradi- 
ent greater  than  1.0.  (See  also  W87-09568)  (Au- 
thor's abstract) 
W87-09873 


CONCERNING  THE  RELATIONSHIP  BE- 
TWEEN EVAPOTRANSPIRATION  AND  SOIL 
MOISTURE, 

National  Aeronautics  and  Space  Administration 
Greenbelt,  MD.  Goddard  Space  Flight  Center. 
For  primary  bibliographic  entry  see  Field  2D 
W87-09910 


SOIL  MOISTURE  ESTIMATION  USING  GOES- 
VISSR  INFRARED  DATA:  A  CASE  STUDY 
WITH  A  SIMPLE  STATISTICAL  MODEL, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,   MD.   Goddard   Space   Flight   Center. 
For  primary  bibliographic  entry  see  Field  7B 
W87-09913 


GENE  TRANSFER  AMONG  BACTERIA  IN 
SOIL  AND  AQUATIC  ENVIRONMENTS-  A 
REVIEW, 

Guelph  Univ.  (Ontario).  Dept.  of  Environmental 

Biology. 

For  primary  bibliographic  entry  see  Field  2H 

W87-09931 


SURVEY  OF  IN-SITU  AND  REMOTE  SENSING 
METHODS  FOR  SOIL  MOISTURE  DETERMI- 
NATION, 

National  Aeronautics  and  Space  Administration 
Greenbelt,  MD.  Goddard  Space  Flight  Center. 
T.  J.  Schmugge,  T.  J.  Jackson,  and  H.  L.  McKim. 
IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 
Annual  William  T.  Pecora  Memorial  Symposium 
on  Remote  Sensing,  Sioux  Falls,  South  Dakota 
June  10-15,  1979.  1981.  p  333-352,  13  fig,  2  tab,  150 
ref. 

Descriptors:  'Remote  sensing,  'Soil  water,  'Data 
acquisition,  Infrared  imagery,  'Hydrology,  'Satel- 
lite technology,  Electromagnetic  waves,  Precipita- 
tion, Evapotranspiration,  Model  studies. 

With  increased  interest  in  soil  moisture  information 
for  applications  in  such  disciplines  as  hydrology, 
meteorology  and  agriculture,  an  overview  is 
needed  of  both  existing  and  proposed  methods  for 
soil  moisture  determination.  This  paper  discusses 
the  methods  of  in-situ  soil  moisture  determination 
including  gravimetric,  nuclear,  and  electromagnet- 
ic techniques;  remote  sensing  approaches  that  use 
the  reflected  solar,  thermal  infrared,  and  micro- 
wave portions  of  the  electromagnetic  spectrum; 
and  soil  physics  models  that  track  the  behavior  of 
water  in  the  soil  in  response  to  meteorological 
inputs  (precipitation)  and  demands  (evapotranspir- 
ation). The  capacities  of  these  approaches  to  satisfy 
various  user  needs  for  soil  moisture  information 
varies  from  application  to  application,  but  a  con- 
ceptual scheme  for  merging  these  approaches  into 
integrated  systems  to  provide  soil  moisture  infor- 
mation is  proposed  that  has  the  potential  for  meet- 
ing various  application  requirements.  (See  also 
W87-09953)  (Author's  abstract) 
W87-1OO0O 


CHARACTERISTICS  OF  MICROWAVE  EMIS- 
SION OF  SIGNIFICANCE  TO  SATELLITE 
REMOTE  SENSING  OF  SOIL  WATER, 

Texas  A  and  M  Univ.,  College  Station.  Remote 


Sensing  Center. 

For  primary  bibliographic  enfiy  see  Field  7B 

W87-10001 


POTENTIAL   APPLICATION   OF  SATELLITE 
RADAR  TO  MONITOR  SOIL  MOISTURE, 

Kansas   Univ./Center   for    Research,    Inc.,    Law- 
rence. Remote  Sensing  Lab. 
For  primary  bibliographic  entry  see  Field  7B 
W87- 10002 


SOIL   MOISTURE   APPLICATIONS    OF   THE 
HEAT  CAPACITY  MAPPING  MISSION, 

South    Dakota   State    Univ.,    Brookings.    Remote 

Sensing  Inst. 

For  primary  bibliographic  entry  see  Field  7C 

W87-10003 


REQUIREMENTS  OF  SPACE-BORNE  MICRO- 
WAVE RADIOMETERS  FOR  DETECTING 
SOIL  MOISTURE  CONTENTS, 

Environmental   Research   and   Technology    Inc 
Concord,  MA.  6y 

For  primary  bibliographic  entry  see  Field  7B 
W87- 10004 


2H.  Lakes 


SELECT:  A  NUMERICAL,  ONE-DIMENSION- 
AL MODEL  FOR  SELECTIVE  WITHDRAWAL, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For   primary   bibliographic   entry   see   Field   5G 

W87-09631 


DEPENDENCE  OF  SUMMER  PLANKTON  IN- 
DICES ON  CONTENT  OF  BIOGENIC  ELE- 
MENTS IN  SMALL  LAKES  OF  LATGALIA 
WITH  VARYING  LEVELS  OF  ANTHROPO- 
GENIC EUTROPHICATION, 
Akademiya  Nauk  SSSR,  Leningrad.  Inst.  Ozerove- 
deniya. 

For  primary  bibliographic  entry  see  Field  5C 
W87-09678 


POLYCHLORINATED  BIPHENYL  DECHLOR- 
INATION IN  AQUATIC  SEDIMENTS, 

General  Electric  Co.,  Schenectady,  NY.  Research 

and  Development  Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-09681 


INTRINSIC  FREQUENCY  SPECTRA  OF 
SHORT  GRAVITY-CAPILLARY  WAVES  OB- 
TAINED FROM  TEMPORAL  MEASURE- 
MENTS OF  WAVE  HEIGHT  ON  A  LAKE, 

Washington  Univ.,  Seattle.  Dept.  of  Atmospheric 

Sciences. 

S.  S.  Atakturk,  and  K.  B.  Katsaros. 

Journal  of  Geophysical  Research  (C)  JGRCEY, 

Vol.  92,  No.  5,  P  5131-5141,  May  1987.  17  fig,  1 

tab,    42    ref.    ONR    Contract    N00014-81-K-0095 

NASA  Grants  NAGW-303  and   UPN- 161-85-60- 

01. 

Descriptors:  'Intrinsic  frequency  spectra,  'Waves, 
'Lakes,  'Hydrodynamics,  Winds,  Currents,  Veloc- 
ity, Estimating,  Drift. 

Intrinsic  frequency  spectra  of  water  waves  in  the 
range  of  6-17  Hz  were  obtained  as  a  function  of 
both  wind  speed  and  wind  stress  from  point  meas- 
urements of  wave  height.  In  a  lake  with  a  limited 
fetch  there  are  two  types  of  surface  motions  caus- 
ing Doppler  shift  in  the  frequencies  of  short  waves: 
orbital  velocity  of  long  waves  and  surface  wind 
drift.  The  former  was  estimated  from  long-wave 
amplitude  by  using  a  linear  wave  theory.  The  error 
in  this  estimate  is  of  the  order  of  the  long-wave 
slope,  and  for  this  work  it  is  typically  10%.  The 
latter  was  approximated  by  the  friction  velocity. 
The  friction  velocity  could  be  either  taken  as  3% 
of  the  mean  wind  speed  measured  at  a  height  of  10 
m  or  obtained  from  our  direct  measurements  of  the 
wind  stress.  The  surface  drift  velocities  obtained 
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by  these  two  approaches  were  found  to  be  in  close 
agreement.  However,  the  estimate  based  on  the 
mean  wind  speed  was  preferred  because  of  its 
simplicity.  Doppler  frequency  shift  can  be  correct- 
ed in  either  the  frequency  or  the  equivalent  spatial 
domain.  A  comparison  of  these  techniques  were 
found  to  produce  comparable  results.  Experimental 
results  showed  that  the  spectral  energy  of  short 
waves  rapidly  increased  in  response  to  increasing 
winds  and  jumped  up  by  an  order  of  magnitude 
when  wave  breaking  occurred.  (Author's  abstract) 
W87-09714 


CLIMATIC  DATA  FOR  MIRROR  LAKE,  WEST 
THORNTON,  NEW  HAMPSHIRE,  1981-1982, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

A.  M.  Sturrock,  D.  C.  Buso,  G.  M.  Bieber,  L.  G. 
Englebrecht,  and  T.  C.  Winter. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open  File  Report  84-816,  1984. 
56  p,  5  tab,  1  ref. 

Descriptors:  'Limnology,  'Evaporation,  'Heat 
budget,  *Mirror  Lake,  'New  Hampshire,  Precipi- 
tation, Water  balance,  Water  budget,  Glacial  ter- 
race, Appalacian  Mountains. 

Research  on  the  hydrology  of  Mirror  Lake, 
(north-central)  New  Hampshire  includes  study  of 
evaporation.  Presented  here  are  those  climatic  data 
needed  for  energy-budget  and  mass-transfer  stud- 
ies, including:  temperature  of  lake  water  surface, 
dry-bulb  and  wet-bulb  air  temperatures,  wind 
speed,  precipitation  and  solar  radiation.  Data  are 
collected  at  raft  and  land  stations.  (USGS) 
W87-09806 


CLIMATIC  DATA  FOR  WILLIAMS  LAKE, 
HUBBARD  COUNTY,  MINNESOTA,  1984, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

A.  M.  Sturrock,  D.  O.  Rosenberry,  J.  L. 
Scarborough,  and  T.  C.  Winter. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open  File  Report  86-64,  1986.  63 
p,  6  tab,  1  ref. 

Descriptors:  'Limnology,  'Evaporation,  'Heat 
budget,  'Climatic  data,  'Williams  Lake,  'Minneso- 
ta, Precipitation,  Water  budget,  Hydrologic  data, 
Lakes,  Glacial  terranes. 

Research  on  the  hydrology  of  Williams  Lake, 
north-central  Minnesota  includes  study  of  evapora- 
tion. Presented  here  are  those  climatic  data  needed 
for  energy-budget  and  mass-transfer  studies,  in- 
cluding: water-surface  temperature,  dry-bulb  air 
temperatures,  wind  speed,  precipitation,  and  solar 
and  atmospheric  radiation.  Data  are  collected  at 
raft  and  land  stations.  (USGS) 
W87-09815 


ISOTOPIC  COMPOSITION  AND  ORIGIN  OF 
LACUSTRINE  BRINES  IN  THE  ARCTIC, 

Quebec  Univ.,  Montreal.  Dept.  des  Sciences  de  la 

Terre. 

P.  Page,  J.  Michaud,  M.  Ouellet,  and  M.  Dickman. 

Canadian  Journal  of  Earth  Sciences  CJESAP,  Vol. 

24,  No.  2,  p  210-216,  February  1987.  6  fig,  36  ref. 

Descriptors:  'Saline  lakes,  'Water  chemistry, 
•Meromictic  lakes,  'Isotope  studies,  'Water  prop- 
erties, 'Brines,  Chemical  properties,  Lakes,  Arctic 
Archipelago,  Sodium  chloride,  Hydrogen  isotopes, 
Hydrogen,  Oxygen  isotopes,  Oxygen,  Bottom 
water,  Meteoric  water,  Diagenesis. 

Meromictic  lakes  in  the  Arctic  Archipelago  were 
analyzed  to  determine  whether  the  isotope  content 
of  the  water  molecule  might  confirm  their  oceanic 
origin.  The  25  m  bottom  layer  of  Lake  Garrow,  on 
Little  Cornwallis  Island,  is  filled  with  a  homogene- 
ous sodium  chloride  solution  with  2.6  times  the 
chloride  concentration  of  seawater  (52  g/L).  Its 
delta  OI8  value  is  around  -1.0%  with  respect  to  V- 
SMOW,  and  its  delta  H2  is  eight  times  the  oxygen 
value  (approximately  -8.5%.  In  Lake  Sophia  on 
Cornwallis  Island,  the  deep  stratum  (25  m  thick)  is 
less  concentrated  (35  g/L/Cl)  and  shows  slightly 


higher  delta  018  and  delta  H2  values  (-0.9  and 
7.5%  respectively).  Chemocline  and  surficial 
waters  result  from  mixing  between  bottom  waters 
and  meteoric  waters.  The  chemical  and  isotopic 
signals  are  interpreted  as  evidence  of  diagenesis 
through  subpermafrost  or  intrapermafrost  freezing 
of  aquifers  once  filled  with  seawater,  at  some  time 
during  postglacial  emergence.  (Author's  abstract) 
W87-09919 


STUDIES  OF  QUATERNARY  SALINE  LAKES  - 
III.  MINERAL,  CHEMICAL,  AND  ISOTOPIC 
EVIDENCE  OF  SALT  SOLUTION  AND  CRYS- 
TALLIZATION PROCESSES  IN  OWENS  LAKE, 
CALIFORNIA,  1969-1971, 
Geological  Survey,  Menlo  Park,  CA. 
G.  I.  Smith,  I.  Friedman,  and  R.  J.  McLaughlin. 
Geochimica   et   Cosmochimica   Acta   GCACAK, 
Vol.  51,  No.  4,  p  811-827,  April  1987.  6  fig,  6  tab, 
33  ref. 

Descriptors:  'Saline  lakes,  'Salts,  'Lakes,  'Saline 
water,  'Chemical  properties,  'Salinity,  Salt  solu- 
tion, Salt  crystallization,  Brines,  Crystallization, 
Owens  Lake,  California,  Flooding,  Drying,  Iso- 
tope studies,  Seasonal  variation,  Temperature  ef- 
fects, Mineralogy,  Water  temperature. 

As  a  consequence  of  the  1969-70  flooding  of  nor- 
mally dry  Owens  Lake,  a  2.4  meter  deep  lake 
formed  and  20%  of  the  2  meter  thick  salt  bed 
dissolved  in  it.  Its  desiccation  began  August  1969, 
and  salts  started  crystallizing  September  1970, 
ending  August  1971.  Mineralogic,  brine-composi- 
tion, and  stable-isotope  data  plus  field  observations 
showed  that  while  the  evolving  brine  composition 
established  the  general  crystallization  timetable 
and  range  of  primary  and  secondary  mineral  as- 
semblages, it  was  the  daily,  monthly  and  seasonal 
temperature  change  that  controlled  the  details  of 
timing  and  mineralogy  during  this  depositional 
process.  Deuterium  analyses  of  lake  brine,  intersti- 
tial brine,  and  hydrated  saline  phases  helped  con- 
firm the  sequence  of  mineral  crystallizations  and 
transformations,  and  they  documented  the  sources 
and  temperature  of  waters  involved  in  the  reac- 
tions. Monitoring  the  lake-brine  chemistry  and 
mineralogy  of  the  accumulating  salts  showed:  (1) 
An  estimated  900000  tons  of  C02  was  released  to 
the  atmosphere  or  consumed  by  the  lake's  biomass 
prior  to  most  salt  crystallization;  (2)  After  deposi- 
tion, some  salts  reacted  in  situ  to  form  other  miner- 
als in  less  than  one  month,  and  all  salts  except 
halite  decomposed  or  recrystallized  at  least  once  in 
response  to  seasons;  (3)  Warming  in  early  1971 
caused  solution  of  all  mirabilite  and  some  of  the 
natron  deposited  a  few  months  earlier,  a  deepening 
of  the  lake  (although  the  lake-surface  lowered), 
and  an  increase  in  dissolved  solids;  (4)  Phase  and 
solubility-index  data  suggest  that  at  the  close  of 
desiccation,  Na2C03.7H20,  never  reported  as  a 
mineral,  could  have  been  the  next  phase  to  crystal- 
lize. (Author's  abstract) 
W87-09929 


GENE  TRANSFER  AMONG  BACTERIA  IN 
SOIL  AND  AQUATIC  ENVIRONMENTS:  A 
REVIEW, 

Guelph  Univ.  (Ontario).  Dept.  of  Environmental 

Biology. 

J.  T.  Trevors,  T.  Barkay,  and  A.  W.  Bourquin. 

Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 

33,  No.  3,  p  191-198,  March  1987.  2  tab,  92  ref. 

Descriptors:  'Bacteria,  'Soil  bacteria,  'Aquatic 
bacteria,  'Gene  transfer,  'Reviews,  'Literature  re- 
views, Ecology,  Ecological  effects,  Environmental 
effects,  Equilibrium. 

Because  increasing  importance  is  placed  on  recom- 
binant microbiological  products  in  agriculture  and 
environmental  management,  it  is  necessary  to  de- 
velop procedures  for  the  study  of  gene  transfer  in 
the  environment  since  these  transfers  may  result  in 
new  phenotypes  that  can  cause  changes  in  existing 
ecological  equilibria.  Gene  transfer  in  the  environ- 
ment is  affected  by  a  large  number  of  unpredict- 
able and  dynamic  physicochemical  and  biological 
factors.  At  present,  little  is  known  about  the  ecolo- 
gy, physiology,  and  genetics  of  the  many  microbial 
species  that  inhabit  soil  and  waters  so  it  is  impossi- 


ble to  test  or  understand  all  the  possible  genetic 
interactions.  A  balance  between  laboratory  and  in 
situ  studies  may  produce  helpful  results,  as  was 
demonstrated  by  several  of  the  studies  cited  in  the 
review  which  summarizes  the  currently  available 
literature  on  gene  transfer  in  soil  and  aquatic  envi- 
ronments. (Wood-PTT) 
W87-09931 


NEARSHORE  CARBONATE  DEPOSITS  IN 
LAKE  TANGANYIKA, 

Arizona  Univ.,  Tucson.  Dept.  of  Geosciences. 
A.  S.  Cohen,  and  C.  Thouin. 
Geology  GLGYB.  Vol.  15,  No.  5,  p  414-418,  May 
1987.  3  fig,  2  tab,  27  ref.  NSF  Grant  BSR-8415289. 

Descriptors:  'Sedimentology,  'Sedimentation, 
•Tectonic  lakes,  'Lake  Tanganyika,  'Limnology, 
'Carbonates,    Sand,    Facies,    Lakes,    Stratigraphy. 

An  exceptionally  wide  variety  of  carbonate  facies, 
dominated  by  high-magnesian  calcite,  occurs  along 
the  littoral  and  shallow  sublittoral  zones  (  <  50  m) 
of  Lake  Tanganyika  in  central  Africa.  These  facies 
include  exposed  and  submerged,  calcite-cemented 
ridges  of  nearshore  terrigenous  sand,  ooid  sand 
shoals,  and  lithified  oolite  ridges,  Chara  meadows 
of  bioturbated  calcareous  silts,  gastropod  shell 
blankets  and  related  coquinas,  and  extensive 
thrombolitic  microbial  reefs.  Though  texturally 
and  compositionally  similar  to  many  modern  and 
ancient  shallow-water  marine  facies,  these  deposits 
record  carbonate  deposition  and  cementation  in  a 
large,  tropical,  deep-water  lake  of  tectonic  origin. 
Lithofacies  along  Lake  Tanganyika  represent  the 
broadest  spectrum  of  carbonate  deposits  yet  re- 
ported from  any  modern  lake  and  serve  as  impor- 
tant analogues  for  lacustrine  carbonate  sequences 
in  the  stratigraphic  record.  (Author's  abstract) 
W87-09933 


RELATIONSHIP  OF  AQUATIC  ECOREGIONS, 
RIVER  BASINS  AND  PHYSIOGRAPHIC 
PROVINCES  TO  THE  ICHTHYOGEOGRA- 
PHIC  REGIONS  OF  OREGON, 

Northrop  Services,  Inc.,  Corvallis,  OR. 
R.  M.  Hughes,  E.  Rexstad,  and  C.  E.  Bond. 
Copeia  COPAAR,  No.  2,  p  423-432,  May  1987.  5 
fig,  2  tab,   17  ref.  EPA  Cooperative  Agreement 
810501-01-0  and  Contract  68-03-3124. 

Descriptors:  'Fish  populations,  'Oregon,  'River 
basins,  'Ichthyogeography,  Aquatic  habitats,  Fish, 
Population  dynamics,  Taxonomy. 

Records  from  9100  collections  of  fishes  from  1300 
Oregon  localities  were  subjected  to  cluster  and 
detrended  correspondence  analyses  to  examine  re- 
gional patterns  in  fish  faunas.  The  results  were 
compared  to  maps  of  aquatic  ecoregions,  river 
basins,  and  physiographic  provinces.  There  was 
considerable  agreement  between  the  results  of  the 
multivariate  analyses  and  the  aquatic  ecoregions 
and  river  basins.  This  agreement  supports  the  use 
of  aquatic  ecoregions  to  help  explain  ichthyogeo- 
graphic  regions.  (Author's  abstract) 
W87-09939 


NOTE  ON  INDIRECT  DETECTION  OF 
SEICHES  IN  GREAT  SALT  LAKE,  UTAH  BY 
NOAA  AND  LANDSAT  SATELLITE  IMAGERY, 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-09996 


OBSERVATIONS  ON  LAKE  ONTARIO  BASIN 
HYDROGEOLOGY  FROM  OPTICAL  EN- 
HANCEMENTS OF  LANDSAT  IMAGERY, 

Regional      Remote     Sensing     Facility,     Nairobi 

(Kenya). 

For  primary  bibliographic  entry  see  Field  7B. 

W87- 10009 

ACCURACY  EVALUATION  OF  LANDSAT  DIG- 
ITAL CLASSIFICATION  OF  VEGETATION  IN 
THE  GREAT  DISMAL  SWAMP, 

Geological  Survey,  Suffolk,  VA. 
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For  primary  bibliographic  entry  see  Field  7B. 
W87-10013 


USING  LANDSAT  MSS  DATA  WITH  SOILS 
INFORMATION  TO  IDENTIFY  WETLAND 
HABITATS, 

Purdue  Univ.,  Lafayette,   IN.   Dept.  of  Forestry 

and  Natural  Resources. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-10014 


IMPROVEMENTS  IN  LAKE  VOLUME  PRE- 
DICTIONS USING  LANDSAT  DATA, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  MD.  Goddard  Space  Flight  Center. 
J.  C  Gervin,  and  S.  F.  Shih. 

IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 
Annual  William  T.  Pecora  Memorial  Symposium 
on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 
June  10-15,  1979.  1981.  p  479-484,  3  fig,  4  tab,  3  ref. 

Descriptors:  'Lake  volume,  *LANDSAT,  *Data 
interpretation,  *Data  acquisition,  *Hydrology, 
♦Lake  Okeechobee,  'Florida,  *Satellite  technolo- 
gy, »Remote  sensing,  *Water  budget,  *Wetlands. 

A  cumulative  error  in  the  water  balance  budget  for 
Lake  Okeechobee  produces  a  one  million  acre-foot 
discrepancy  in  the  predicted  water  volume  over  a 
4-year  period.  The  major  source  of  error  appears 
to  be  complex  shoreline  marshes  that  comprise 
20%  of  the  lake  surface.  The  water  balance  budget 
model  presently  treats  these  marshes  as  open 
water.  Using  Landsat  data,  the  vegetation  in  the 
lake's  littoral  zone  was  classified  multispectrally  to 
provide  a  data  base  for  determining  water  budget 
information.  First,  the  acreage  of  a  given  plant 
species  in  the  littoral  zone  was  obtained  with  satel- 
lite data.  Second,  the  surface  area  occupied  by 
plants  (which  therefore  could  not  be  considered 
open  water)  was  used  to  adjust  the  vegetation 
acreage  giving  an  effective  water  surface.  Based  on 
this  information,  more  detailed  representation  of 
evapotranspiration  and  total  water  surface  (and 
hence  total  lake  volume)  could  be  provided  to  the 
water  balance  budget  computation.  (Author's  ab- 
stract) 
W87-10015 


LANDSAT  HYDROBIOLOGICAL  CLASSIFI- 
CATION FOR  AN  INLAND  FRESH  WATER 
MARSH  WITHIN  EVERGLADES  NATIONAL 
PARK, 

Everglades  National  Park,  Homestead,  FL.  South 

Florida  Research  Center. 

For  primary  bibliographic  entry  see  Field  7C. 

W87-10016 


COMPARISON  OF  REMOTE  SENSING  TECH- 
NIQUES FOR  MINNESOTA  WETLANDS 
CLASSIFICATION, 

Lockheed  Electronics  Co.,  Inc.,  Houston,  TX. 
For  primary  bibliographic  entry  see  Field  7B 
W87-10017 


LANDSAT  INTERPRETATION  OF  PRAIRIE 
LAKES  AND  WETLANDS  OF  EASTERN 
SOUTH  DAKOTA, 

South   Dakota    State   Univ.,    Brookings.    Remote 

Sensing  Inst. 

For  primary  bibliographic  entry  see  Field  7C 

W87-10018 


TECHNIQUE  FOR  IMPROVED  ASSESSMENT 
OF  FLOW  RESISTANCE  CHARACTERISTICS 
OF  NATURAL  WETLANDS  USING  LANDSAT 
DATA, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,   MD.   Goddard   Space   Flight   Center, 
ror  primary  bibliographic  entry  see  Field  7B 
W87-10019 


USING  LANDSAT  IMAGERY  TO  STUDY  THE 
OKAVANGO  SWAMP,  BOTSWANA, 

For  primary  bibliographic  entry  see  Field  7B. 
W87-10020 


COMPUTER-IMPLEMENTED  REMOTE  SENS- 
ING TECHNIQUES  FOR  MEASURING  COAST- 
AL PRODUCTIVITY  AND  NUTRIENT  TRANS- 
PORT SYSTEMS, 

National  Aeronautics  and  Space  Administration, 
NSTL  Station,  MS.  Earth  Resources  Lab. 
For  primary  bibliographic  entry  see  Field  7B 
W87- 10021 


ASSESSMENT  AND  CLASSIFICATION  OF  SE- 
LECTED ILLINOIS  LAKES  THROUGH  THE 
APPLICATION  OF  SPACE  TECHNOLOGY, 

Illinois  State  Environmental  Protection  Agency 
Springfield.  Div.  of  Water  Pollution  Control. 
For  primary  bibliographic  entry  see  Field  7B 
W87-10033 


THERMAL  PATTERNS  OF  LAKE  MICHIGAN 
AND  LAKE  SUPERIOR  FROM  SATELLITE 
REMOTE  SENSORS  AND  ITS  USES, 

National  Weather  Service  Forecast  Office,  Rose- 

mont,  IL. 

For  primary  bibliographic  entry  see  Field  7B 

W87-10034 


LAKE  ONTARIO  DYNAMICS  AND  WATER 
QUALITY  OBSERVATIONS  USING  THEMATI- 
CALLY  ENHANCED  LANDSAT  DATA, 

Regional     Remote     Sensing     Facility,     Nairobi 

(Kenya). 

For  primary  bibliographic  entry  see  Field  7B. 

W87-10035 


APPLICATION  OF  DIGITAL  IMAGE  PROC- 
ESSING TECHNIQUES  AND  INFORMATION 
SYSTEMS  TO  WATER  QUALITY  MONITOR- 
ING OF  LAKE  TAHOE, 

Jet  Propulsion  Lab.,  Pasadena,  CA. 

For  primary  bibliographic  entry  see  Field  7B 

W87-10036 


TROPHIC  STATE  DETERMINATION  FOR 
SHALLOW  COASTAL  LAKES  FROM  LAND- 
SAT IMAGERY, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Geosciences. 

For  primary  bibliographic  entry  see  Field  7B. 

W87- 10037 


EFFECTS  OF  ENVIRONMENTAL  PH  ON  AM- 
MONIA EXCRETION,  BLOOD  PH,  AND 
OXYGEN  UPTAKE  IN  FRESH  WATER  CRUS- 
TACEANS, 

Hartwick  Coll.,  Oneonta,  NY.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C 
W87-10075 


IDENTIFICATION  OF  A  METALLOTHION- 
EIN-LIKE,  HEAVY  METAL  BINDING  PRO- 
TEIN IN  THE  FRESHWATER  BIVALVE,  COR- 
BICULA  FLUMINEA, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5A. 

W87-10077 


EFFECTS  OF  NUTRIENTS  AND  ZOOPLANK- 
TON  SIZE  ON  THE  STRUCTURE  OF  A  PHY- 
TOPLANKTON  COMMUNITY, 

Illinois    Univ.    at    Urbana-Champaign.    Dept.    of 

Ecology,  Ethology  and  Evolution. 

M.  J.  Vanni. 

Ecology  ECOLAR,  Vol.   68,  No.   3,  p  624-635, 

June    1987.    3   fig,    5   tab,   41    ref.    Illinois   Water 

Resources  Center  Grants   S-086-ILL  and   S-093. 

Descriptors:  *Nutrients,  *Zooplankton,  •Phyto- 
plankton, *Lakes,  *Limnology,  Biomass,  Fish,  Pre- 
dation,  Population  dynamics. 

In  situ  enclosure  experiments  were  conducted  over 
two  summers  (1980-1981)  to  assess  the  effects  of 
nutrient  (N  and  P)  enrichment  and  zooplankton 
size  structure  on  the  phytoplankton  community  of 
an   oligo-mesotrophic   lake   containing   planktivo- 
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rous  fish  and  small  zooplankton  species.  Exclusion 
of  fish  from  the  community  resulted  in  an  increase 
in  mean  individual  zooplankton  size,  primarily  be- 
cause the  cladocerans  Ceriodaphnia  and  Diaphano- 
soma  attained  larger  sizes.   In   1980,  total  clado- 
ceran  biomass  was  also  greater  in  the  absence  of 
fish.  In  1980,  total  phytoplankton  density  was  sig- 
nificantly lower  in  the  fishless  enclosures  (where 
zooplankton  were  larger  and  grazing  rates  presum- 
ably higher),  at  a  given  nutrient  level.  The  propor- 
tion of  phytoplankton  density  comprising  species 
with  gelatinous  sheaths  or  other  protective  cover- 
ings was  greater  in  the  fishless  enclosures,  under 
both  enriched  and  unenriched  conditions,  presum- 
ably because  these  species  are  relatively  resistant  to 
zooplankton   grazing.   In    1981,   when   lower   fish 
densities  were  used  (than  in    1980),  total  phyto- 
plankton density  was  lower  in  the  fishless  enclo- 
sures only  toward  the  end  of  the  experiment  and 
only  in  unenriched  enclosures.  In  enriched  enclo- 
sures the  presence  of  fish  had  no  effect  on  total 
phytoplankton  density.  However,  the  proportion 
of  phytoplankton  density  made  up  of  small,  edible 
(to  zooplankton)  phytoplankton  species  was  lower 
in  the  absence  of  fish  throughout  the  experiment  in 
both  unenriched  and  enriched  treatments.  In  both 
years,  nutrient  enrichment  caused  phytoplankton 
density  to  increase  greatly,  in  the  presence  and 
absence   of  fish.    Nutrient   enrichment    increased 
phytoplankton  density  a  much  greater  amount  than 
did  reduction  in  zooplankton  size.  The  results  of 
these  experiments  demonstrate  that  even  relatively 
small  changes  in  zooplankton  size  (i.e.,  shifts  in  size 
within  only  small  species)  can  result  in  significant 
alterations  of  the  phytoplankton  community.  How- 
ever, the  increase  in  zooplankton  body  size  result- 
ing from  fish  exclusion  could  not  buffer  all  effects 
of  nutrient  enrichment  on  total  phytoplankton  den- 
sity. (Author's  abstract) 
W87- 10081 


ROLE  OF  PREDATION  IN  AGE-  AND  SIZE- 
RELATED  HABITAT  USE  BY  STREAM 
FISHES, 

North  Dakota  Univ.,  Grand  Forks.  Dept.  of  Biol- 
ogy- 

I.  J.  Schlosser. 

Ecology  ECOLAR,  Vol.  68,  No.  3,  p  651-659 
June  1987.  5  fig,  4  tab,  44  ref.  EPA  Grant  R806391 
and  NSFBSR  8320371. 

Descriptors:  *Predation,  *Aquatic  habitats,  *Fish 
behavior,  'Streams,  Centrarchids,  Food  chains, 
Diets,  Fish. 

The  effects  of  age  and  body  size  on  intra-  and 
interspecific  habitat  relationships  for  15  species  of 
fishes  in  a  natural  second-order  warmwater  stream 
were  examined.  Juveniles  (age  0)  of  all  taxa  and 
adults  (>  age  0)  of  taxa  with  small  maximum  body 
size  (darters  and  cyprinids)  were  at  high  densities 
predominantly  in  shallow  riffle  and  raceway  habi- 
tats. Adults  of  taxa  with  large  maximum  body  size 
(catastomids  and  centrarchids)  were  at  low  densi- 
ties predominantly  in  deep  pool  habitats.  Based  on 
the  complementarity  in  depth  distribution  of  large 
and  small  fishes,  controlled  experiments  were  con- 
ducted in  a  semi-natural  experimental  stream  to 
assess  (1)  the  effect  of  large  centrarchid  piscivores 
in  pools  on  the  habitat  use  of  small  fishes,  (2)  the 
influence  of  structural  complexity  of  pool  habitats 
on  the  interaction  between  centrarchid  predators 
and  their  prey,  and  (3)  the  effectiveness  of  centrar- 
chid predators  at  capturing  small  fishes  when  shal- 
low refugia  exist.  In  the  experiments,  juvenile  hor- 
nyhead  chub,  white  sucker,  and  smallmouth  bass 
were  allowed  to  select  one  of  four  physical  habi- 
tats in  the  presence  and  absence  of  adult  small- 
mouth  bass:  riffle,  raceway,  structurally  simple 
pool,  or  structurally  complex  pool.  Predators  were 
restricted  to  pool  habitats  so  that  riffles  and  race- 
ways were  effective  refugia.  Predation  by  bass 
occurred  even  though  effective  refugia  were 
present.  However,  the  taxa  exhibited  considerable 
variation  in  susceptibility  to  predation;  white  suck- 
ers were  most  vulnerable  and  smallmouth  bass 
least  vulnerable.  In  the  absence  of  bass,  juveniles  of 
all  taxa  preferred  structurally  complex  or  structur- 
ally simple  pools,  even  though  benthic  insect  densi- 
ties were  higher  in  riffles  than  pools.  In  the  pres- 
ence of  bass,  juveniles  of  all  taxa  were  largely 
restricted  to  shallow  riffle  or  raceway  refugia,  with 
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the  extent  of  the  shift  in  distribution  to  shallow 
habitats  related  to  the  vulnerability  of  the  taxa  to 
predation.  If  juvenile  fishes  occurred  in  pools  with 
centrarchid  predators,  juveniles  were  at  low  densi- 
ties and  only  in  pools  with  high  structural  com- 
plexity. These  results  suggest  that  the  high  density 
and  extensive  overlap  in  habitat  use  of  small  fishes 
in  shallow  habitats  of  small  warmwater  streams  is 
related  to  the  increased  risk  of  predation  by  cen- 
trarchids  in  pools.  (Author's  abstract) 
W87-10082 


PREDATION,  BREEDING  ASYNCHRONY, 
AND  THE  OUTCOME  OF  COMPETITION 
AMONG  TREEFROG  TADPOLES, 

Rutgers  -  The  State  Univ.,  Piscataway,  NJ.  Dept. 

of  Biological  Sciences. 

P.  J.  Morin. 

Ecology  ECOLAR,  Vol.  68,  No.   3,  p  675-683, 

June  1987.  4  fig,  4  tab,  29  ref.  NSF  Grant  BSR 

8414395. 

Descriptors:  *Predation,  *Breeding,  'Competitive 
use,  'Tadpoles,  'Salamanders,  Ponds,  Bioassay, 
Biomass,  Population  dynamics. 

Densities  of  a  predatory  salamander  (0,2,  or  4 
Notophthalmus  viridescens/cu  m)  and  a  spring- 
breeding  frog  tadpole  (100,200,  or  400  Hyla  cruci- 
fer/  cu/m),  were  controlled  in  a  3  x  3  factorial 
experiment  replicated  three  times  in  27  artificial 
ponds.  Shortly  before  all  Hyla  crucifer  metamor- 
phosed from  the  ponds,  200  hatchlings  of  a 
summer-breeding  frog,  Hyla  versicolor,  were 
added  to  each  artificial  pond.  Differences  among 
ponds  in  growth  and  survival  of  H.  versicolor 
provided  a  bioassay  for  the  effects  of  predators  and 
previously  established  competitors.  Increased 
predator  density  decreased  the  survival  and  in- 
creased the  mean  mass  at  metamorphosis  of  H. 
versicolor,  regardless  of  H.  crucifer  density.  In- 
creased H.  crucifer  density  decreased  the  survival 
and  mass  at  metamorphosis  of  H.  versicolor  in 
ponds  without  predators.  Increased  H.  crucifer 
density  decreased  the  mass  at  metamorphosis  of  H. 
versicolor  adjusted  for  variation  among  ponds  in 
the  density  of  surviving  H.  versicolor,  over  all 
artificial  ponds.  Total  H.  versicolor  biomass  was 
negatively  correlated  with  the  biomass  of  H.  cruci- 
fer metamorphs,  in  artificial  ponds  without  preda- 
tors. This  experiment  demonstrates  strong  compe- 
tition between  two  species  of  asynchronously 
breeding  treefrogs  in  predator-free  ponds,  and 
thereby  compromises  the  traditional  assumption  of 
weak  interspecific  competition  among  temporally 
separated  species.  However,  predation  greatly  re- 
duces the  intensity  of  competitive  interactions 
among  asynchronously  breeding  species.  (Author's 
abstract) 
W87-10083 


GROWTH  AND  NUTRIENT  UPTAKE  POTEN- 
TIAL OF  AZOLLA  CAROLINIANA  WILLD. 
AND  SALVINIA  ROTUNDIFOLIA  WILLD.  AS 
A  FUNCTION  OF  TEMPERATURE, 

Central  Florida  Research  and  Education  Center, 

Sanford,  FL. 

W.  F.  Debusk,  and  K.  R.  Reddy. 

Environmental        and        Experimental        Botany 

EEBODM,  Vol.  27,  No.  2,  p  215-221,  April  1987.  4 

fig,  2  tab,  17  ref. 

Descriptors:  'Plant  growth,  'Nutrients,  'Bioaccu- 
mulation,  'Azolla,  'Salvinia,  'Temperature  effects, 
Productivity,  Cultures,  Population  dynamics. 

Growth  and  nutrient  uptake  of  Azolla  caroliniana 
Willd.  and  Salvinia  rotundifolia  Willd.  were  stud- 
ied under  controlled  conditions  at  constant  tem- 
peratures ranging  from  10  to  30  C.  Maximum  plant 
density  (standing  crop)  occurred  in  the  15-20  C 
range,  with  Azolla  and  Salvinia  attaining  densities 
of  158  and  270  g  (dry  wt)/sq  m,  respectively.  Net 
primary  productivity  was  greatest  within  the  range 
of  20-30  C  (5.3  and  13.2  g  (dry  wt)/sq  m/d  for 
Azolla  and  Salvinia,  respectively).  Maximum  pro- 
ductivity was  found  to  occur  at  intermediate  plant- 
density  levels  Specific  growth  rate  (SGR)  of 
Azolla  ranged  from  0.063  to  0.142/d  at  10  and  30 
C,  respectively,  while  the  SGR  of  Salvinia  was  in 
the  range  0.047-0  1 12/d  at  10  and  25  C,  respective- 


ly. Nutrient  removal  rates  in  Azolla  and  Salvinia 
cultures  were  greatest  at  20  C.  Maximum  rate  of  P 
uptake  by  Azolla  was  21.4  mg/sq  m/d,  while  maxi- 
mum N  and  P  uptake  by  Salvinia  was  127.2  and 
26.5  mg/sq  m/d,  respectively.  (Author's  abstract) 
W87-10084 


DISTURBANCE  AND  RECOVERY  OF  AN 
ALGAL  ASSEMBLAGE  FOLLOWING  FLOOD- 
ING IN  AN  OKLAHOMA  STREAM, 

Oklahoma  Univ.,  Kingston.  Biological  Station. 
M.  E.  Power,  and  A.  J.  Stewart. 
American    Midland    Naturalist    AMNAAF,    Vol. 
117,  No.  2,  p  333-345,  April  1987.  7  tab,  41  ref. 
DOE  Contract  DE-AC05-840R21400. 

Descriptors:  'Algae,  'Streams,  'Flooding  effects, 
Oklahoma,  Sediments,  Population  dynamics, 
Floods. 

Algae  at  170  fixed  sites  on  the  bed  of  an  Oklahoma 
stream  were  monitored  1  day  before,  4  days  after, 
and  24-26  days  after  a  large  flood.  Before  the 
flood,  8 1  %  of  the  sampled  sites  had  macroscopical- 
ly  detectable  algae.  Four  days  after  the  flood,  algae 
were  macroscopically  detected  on  only  26%  of 
sampled  sites.  The  proportion  of  sites  retaining 
algae  after  the  flood  increased  with  sediment  size, 
but  did  not  differ  between  pool  and  riffle  habitats. 
Rhizoclonium  and  Spirogyra,  filamentous  green 
algae  that  predominated  before  the  flood,  de- 
creased fourfold  and  20-fold  in  frequency  of  occur- 
rence, respectively.  Tumbling  experiments  indicat- 
ed that  intrinsic  differences  in  resistance  to  abra- 
sion contributed  to  the  significant  differences  in 
impact  of  the  flood  on  these  two  algae.  After  the 
24-26  day  recovery  period,  algae  were  detected  on 
66%  of  the  sites.  Spirogyra  replaced  Rhizoclonium 
on  39%  of  the  sites  in  pools  where  Rhizoclonium 
had  dominated  4  days  after  the  flood.  Spirogyra 
did  not  replace  Rhizoclonium  at  riffle  sites,  and 
Rhizoclonium  did  not  replace  Spirogyra  at  any 
site.  Replacement  of  Rhizoclonium  by  Spriogyra  in 
pools  but  not  in  riffles  restored  distribution  pat- 
terns of  these  two  algae  before  the  flood.  (Author's 
abstract) 
W87- 10090 


FOOD  AND  FEEDING  PREFERENCES  OF 
RAINBOW  AND  BROWN  TROUT  IN  SOUTH- 
ERN APPALACHIAN  STREAMS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

G.  F.  Cada,  J.  M.  Loar,  and  D.  K.  Cox. 
American    Midland    Naturalist    AMNAAF,    Vol. 
117,  No.  2,  p  374-385,  April  1987.  1  fig,  5  tab,  30 
ref.  DOE  Contract  DE-AC05-840R21400. 

Descriptors:  'Fish  behavior,  'Trout,  'Streams, 
'Food  habits,  Predation,  Diets,  Food  chains,  Drift. 

The  stomach  contents  of  Age  1  and  older  rainbow 
(Salmo  gairdneri)  and  brown  trout  (S.  trutta)  in 
five  southern  Appalachian  soft-water  streams  were 
compared  with  concurrent  drift  samples.  A  wide 
range  of  food  items  was  consumed,  and  no  prey 
genus  comprised  an  average  of  more  than  2.5%  by 
number  of  the  diet  of  either  trout  species.  Seasonal 
changes  in  composition  of  drift  from  June  to  No- 
vember were  generally  mirrored  by  shifts  in  trout 
diets.  The  contribution  of  terrestrial  organisms  to 
drift  and  to  diets  was  highest  in  late  summer  and 
autumn.  Averaged  over  all  samples,  terrestrial  taxa 
comprised  36,  45  and  50%  of  the  drift,  rainbow 
and  brown  trout  diets,  respectively.  Both  trout 
species  exhibited  statistically  significant  feeding 
preferences  for  particular  taxa  (notably  terrestrial 
organisms),  but  most  prey  were  consumed  in  pro- 
portions similar  to  their  abundance  in  the  drift. 
Opportunistic  feeding  lends  stability  to  trout  popu- 
lations in  streams  with  relatively  low  autochthon- 
ous food  production  by  allowing  trout  to  capitalize 
on  terrestrial  input.  The  findings  emphasize  the 
importance  of  both  protecting  riparian  vegetation 
(which  is  a  source  of  terrestrial  prey)  and  consider- 
ing aquatic  habitat  elements  in  which  trout  can 
efficiently  capture  surface  drift  when  determining 
minimum  stream  flow  requirements  for  water-di- 
version projects.  (Author's  abstract) 
W87-I0091 


PHOSPHORUS  CYCLING  IN  ARCTIC  LAKE 
SEDIMENT:  ADSORPTION  AND  AUTO- 
GENIC MINERALS, 

Maryland  Univ.,  Cambridge.  Center  for  Environ- 
mental and  Estuarine  Studies. 
J.  C.  Cornwell. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  109, 
No.  2,  p  161-179,  April  1987.  6  fig,  6  tab,  40  ref. 
NSF  Grant  DPP77-23475. 

Descriptors:  'Limnology,  'Phosphorus,  'Arctic 
lakes,  'Cycling  nutrients,  'Lake  sediments,  'Ad- 
sorption, Minerals,  Heavy  metals,  Iron,  Sediments, 
Lakes,  Manganese. 

The  distribution  of  P  in  sediment  and  pore  water 
was  examined  in  an  arctic  lake  in  which  post- 
depositional  migration  of  Mn  and  Fe  results  in 
metal  oxide-enriched  sediment  zones.  Phosphorus 
concentrations  within  the  sediment  correlated  with 
Fe  concentrations  and  the  adsorption  of  inorganic 
P  by  Fe  oxyhydroxides  within  oxic  surficial  sedi- 
ments limits  the  sediment-water  exchange  of  P. 
Porewater  P  concentrations  increase  in  reducing 
sediments  and  a  dissolution-diffusion-precipitation 
mechanism  results  in  P-enriched  sediment  zones. 
The  mineral  vivianite  is  thermodynamically  fa- 
vored within  the  sediment  and  has  been  identified. 
The  roles  of  authigenic  mineral  formation  and  ad- 
sorption in  limiting  pore  water  of  concentrations 
are  discussed.  The  rates  of  P  cycling  within  the 
sediment  are  comparable  to  other  rate  terms  in  a 
whole  lake  P  budget.  (Author's  abstract) 
W87-10092 


HEAVY  METALS  IN  LAKE  KINNERET 
(ISRAEL)  III.  CONCENTRATIONS  OF  IRON, 
MANGANESE,  NICKEL,  COBALT,  MOLYBDE- 
NUM, ZINC,  CADMIUM,  LEAD  AND  COPPER 
IN  INTERSTITIAL  WATER  AND  SEDIMENT 
DRY  WEIGHTS, 

Bayreuth  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 
Hydrologie. 

T.  Frevert,  and  C.  Sollmann. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   109, 
No.  2,  p  181-205,  April  1987.  6  fig,  6  tab,  33  ref. 
Deutsche  Forschungsgemeinschaft  Project  Fr  596/ 
1-1. 

Descriptors:  'Limnology,  'Heavy  metals,  'Lake 
Kinneret,  'Lake  sediments,  'Interstitial  water, 
'Israel,  Iron,  Manganese,  Nickel,  Cobalt,  Molyb- 
denum, Zinc,  Cadmium,  Lead,  Copper. 

Zn,  Cd,  Pb  and  Cu  and  ignition  loss,  Fe,  Mn,  Ni, 
Co,  Mo,  Zn,  Cd,  Pb  and  Cu  concentrations  were 
measured  in  interstitial  waters  and  the  dried  sedi- 
ments of  Lake  Kinneret,  respectively.  In  interstitial 
water  Zn  and  Pb  join  the  pathway  of  R.  Jordan 
through  the  lake  with  highest  concentrations  in  the 
northwestern  part  whereas  Cu  and  Cd  reach  their 
highest  concentrations  in  the  southwestern  and 
eastern  parts  of  the  lake  which  may  be  the  effect  of 
thermomineral  spring  waters.  The  same  is  due  to 
the  sediment  dry  weights  where  Fe,  Mn,  Ni,  Co, 
Zn,  Pb  and  Cu  concentrations  are  similar  to  world 
wide  averages  found  in  less  polluted  lakes.  Cd  and 
significant  vertical  stratifications  could  not  be  de- 
tected. Hallberg's  paleoredox  parameter  R  =  (Cu 
+  Mo)/Zn  applied  to  L.  Kinneret,  turned  out  to 
reflect  the  relative  duration  of  the  annual  reducing 
and  oxidizing  periods  as  referred  to  by  the  sedi- 
mentation rate  and  by  water  regulating  or  climatic 
events  during  the  last  40  years  (RP).  Thus,  it  is 
suggested  that  RP  is  a  general  indicator  for  the 
long-term  redoxchemical  cycling  in  monomictic 
lakes  performing  regularly  oxic  and  anoxic  (H2S- 
bearing)  conditions  at  the  sediment-water  interface. 
(Author's  abstract) 
W87- 10093 

BIOLOGICAL  SURVEILLANCE  OF  WATER 
QUALITY  -  1.  A  COMPARISON  OF  MACROIN- 
VERTEBRATE  SURVEILLANCE  METHODS 
IN  RELATION  TO  ASSESSMENT  OF  WATER 
QUALITY,  IN  A  CHALK  STREAM, 
Freshwater  Biological  Association,  Wareham 
(England).  River  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 
W87- 10094 


22 


WATER  CYCLE— Field  2 


PATTERN  OF  ORGANIC  MATTER  PRODUC- 
TION BY  NATURAL  PHYTOPLANKTON  POP- 
ULATION IN  A  EUTROPHIC  LAKE  2.  EXTRA- 
CELLULAR PRODUCTS, 

Nagoya  Univ.  (Japan).  Water  Research  Inst. 

T.  Hama,  and  N.  Handa. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   109, 

No.  2,  p  227-243,  April  1987.  6  fig,  2  tab,  35  ref. 

Descriptors:  'Cycling  nutrients,  'Limnology,  'Or- 
ganic matter,  'Phytoplankton,  *Eutrophic  lakes, 
•Extracellular  products,  'Population  dynamics, 
Algae,  Japan,  Lakes,  Incubation. 

Diurnal  change  in  the  production  of  dissolved 
organic  matter  through  algal  excretion  was  exam- 
ined in  a  eutrophic  lake,  Lake  Suwaj,  Japan.  The 
ratios  of  excretion  to  the  total  (particulate  and 
dissolved)  photosynthetic  production  were  calcu- 
lated with  the  range  from  1.4  to  2.2%  when  short- 
term  incubations  were  used.  The  ratios  of  excre- 
tion increased  from  1.5  to  7.8%  in  proportion  to 
the  duration  of  incubation  in  the  daytime,  when 
long-term  (3-12h)  incubations  were  used.  Molecu- 
lar weight  distribution  of  the  extracellular  products 
were  estimated  by  gel-filtration  and  the  results 
showed  that  low  molecular  weight  compounds 
whose  molecular  weight  were  less  than  500  dalton, 
were  the  main  component.  The  ratio  of  high  mo- 
lecular weight  compounds  accounted  for  small 
part  of  the  total  excreted  compounds  in  the  sam- 
ples incubated  for  3  h.  However,  they  showed  an 
increase  as  the  duration  of  incubation  increased. 
This  result  indicates  that  specific  activity  of  high 
molecular  weight  compounds  were  lower  than 
those  of  low  molecular  weight  products.  Thus,  the 
excretion  rate  of  high  molecular  weight  com- 
pounds could  be  underestimated  when  the  specific 
activity  of  inorganic  carbon  was  used  for  conver- 
sion from  radioactivity  to  absolute  carbon  value. 
Ion  exchange  resin  was  also  applied  to  characterize 
excreted  organic  compounds.  Polysaccharides  con- 
stituted the  bulk  of  high  molecular  weight  com- 
pounds, whereas  oligopeptides  and  free  amino 
acids,  and  organic  acids  were  the  main  products  of 
low  molecular  weight  fractions.  Turnover  rate  of 
dissolved  organic  matter  through  algal  excretion 
was  calculated  from  the  excretion  rate  and  the 
ambient  concentration  of  each  organic  compound. 
The  rates  ranged  from  0.0013  to  0.03/h  and  high 
rates  were  obtained  for  low  molecular  weight 
compounds.  (Author's  abstract) 
W87- 10095 


LNSECT  EMERGENCE  IN  A  STRETCH  OF 
THE  PO  RIVER  (ITALY), 

Milan  Univ.  (Italy).  Sezione  di  Ecologia. 

B.  Rossaro,  and  R.  Cironi. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   109 

No.  2,  p  245-256,  April  1987.  3  fig,  6  tab,  16  ref. 

Descriptors:  'Aquatic  insects,  *Po  River,  'Limnol- 
ogy, 'Emergence,  'Cattails,  'Population  dynam- 
ics, Organic  matter,  Grain  size,  Flow,  Velocity, 
Oxygen. 

Aquatic  insect  emergence  in  a  Po  River  stretch 
(Italy)  in  three  sampling  sites  has  been  examined 
for  three  years  near  Typha  latifolia  banks.  The 
species  found  show  a  seasonal  pattern  of  emer- 
gence that  may  shift  in  time  and  be  of  different 
quantity  according  to  changes  in  the  river,  high 
water  coinciding  with  a  smaller  number  of  emerg- 
ing insects.  Many  species  are  temperature-  and 
photoperiod-dependent,  but  the  variability  in  peak 
emergence  in  different  years  suggest  that  the  spe- 
cies are  opportunistic.  The  spectrum  of  bottom 
grain-size  and  the  percentage  of  organic  matter 
content  differ  in  the  three  sites.  Some  species,  such 
as  Harnischia  angularis  and  Polypedilum  acifer, 
require  a  moderate  water  speed  and  are  more 
abundant  in  the  first  station.  Other  species,  such  as 
Tanypus  punctipennis  and  Chironomus  plumosus, 
tolerate  low  dissolved  oxygen  content  and  have 
maximum  density  in  the  second  station.  The  third 
has  characteristics  intermediated  for  water  speed 
and  oxygen  content  and  has  a  greater  diversity  of 
fauna.  (Author's  abstract) 
W87-10O96 


SHIP  BETWEEN  WATER  TEMPERATURE 
AND  HATCHING  TIME  OF  EGGS  OF  FRESH- 
WATER FISH, 

Freshwater    Biological    Association,    Windermere 

(England). 

J.  M.  Elliott,  U.  H.  Humpesch,  and  M.  A.  Hurley. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol    109 

No.  2,  p  257-277,  April  1987.  7  fig,  6  tab,  26  ref. 

Descriptors:  'Limnology,  'Model  studies,  'Tem- 
perature effects,  'Fish  eggs,  'Hatching,  'Data  in- 
terpretation, Comparison  studies,  Fish  physiology, 
Data  sets,  Fish,  Reproduction,  Prediction. 

Three  two-parameter  and  five  three-parameter 
models  are  described  and  presented  in  both  their 
curvilinear  and  linear  forms.  Data  for  hatching 
time  at  different  temperatures  are  used  to  test  the 
suitability  of  the  eight  models  for  six  species  of 
freshwater  fish  from  different  localities:  Salmo 
gairdneri,  S.  trutta,  Salvelinus  alpinus,  S.  fontinalis, 
Hucho  hucho  and  Thymallus  thymallus.  All 
models,  except  one,  provide  admissible  solutions 
for  all  data  sets,  but  the  goodness-of-fit  varies 
between  models.  The  reasons  for  this  variation  are 
discussed.  (Author's  abstract) 
W87- 10097 


FACTORS  INFLUENCING  THE  ABUNDANCE 
OF  TRICHOPTERA  IN  HARTLEY  CREEK,  A 
BROWNWATER  STREAM  IN  NORTHEAST- 
ERN ALBERTA,  CANADA, 

Calgary  Univ.  (Alberta).  Dept.  of  Biology. 
M.  J.  McElhone,  R.  W.  Davies,  and  J.  M.  Culp. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.    109 
No.  2,  p  279-285,  April  1987.  1  fig,  4  tab,  23  ref. 

Descriptors:  'Limnology,  'Hartley  Creek, 
'Brownwater  streams,  'Caddisflies,  'Population 
dynamics,  Streams,  Aquatic  insects,  Riffles,  Algae. 

The  physical  and  chemical  conditions  in  Hartley 
Creek,  a  northeastern  Alberta  brownwater  stream, 
are  described  for  a  two  year  period  and  related  to 
the  composition  of  the  Trichoptera  species  present. 
In  1976  when  discharge  was  high,  net-spinners 
(Hydropsyche  species)  were  dominant  in  the  rif- 
fles. However,  in  1977  when  discharge  was  sub- 
stantially lower  the  Trichoptera  fauna  in  the  riffles 
was  dominated  by  algal  piercers  (Hydroptilidae 
spp.).  In  both  years  the  pool  communities  were 
dominated  by  Hydroptilidae  spp.  (Author's  ab- 
stract) 
W87-10098 


COMPARATIVE  STUDY  OF  EIGHT  MATHE- 
MATICAL  MODELS    FOR   THE    RELATION- 


EFFECTS  OF  SEASONAL  AND  HYDROLOGI- 
CAL  INFLUENCES  ON  THE  MACROINVER- 
TEBRATES  OF  THE  RHONE  RIVER,  FRANCE 
1.  METHODOLOGICAL  ASPECTS, 

Lyon-1  Univ.  (France). 

M.  Bournaud,  H.  Tachet,  A.  L.  Roux,  and  Y. 

Auda. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   109, 

No.  2,  p  287-304,  April  1987.  7  fig,  1  tab,  21  ref. 

Descriptors:  'Limnology,  'Rhone  River,  'Hydrol- 
ogy, 'Seasonal  variation,  'Taxonomy,  'Species  di- 
versity,  Regression   analysis,   France,   Flow   rate. 

Graphic  multiple-regression  analysis  demonstrated 
the  influence  of  5  environmental  variables  (2  sea- 
sonal and  3  hydraulic)  on  the  macroinvertebrates 
of  the  Rhone  River  at  Lyon.  Interactions  between 
flow  rate  and  season  are  demonstrated  by  fauna 
classification,  which  defines  the  seasonal  and  aperi- 
odic taxa  through  simple  and  multiple  regression  of 
values,  which  represent  62  taxa.  (Author's  ab- 
stract) 
W87- 10099 


SOLUBLE  HUMIC  SUBSTANCES  FROM  THE 
AFFLUENTS  OF  CHASCOMUS  POND  (AR- 
GENTINA), 

Universidad    Nacional   de   La   Plata   (Argentina). 

Inst,  del  Museo. 

V.  H.  Conzonno,  and  A.  F.  Cirelli. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   109, 

No.  2,  p  305-314,  April  1987.  7  fig,  2  tab,  18  ref. 


Water  In  Plants — Group  21 

Descriptors:  'Humic  acids,  'Chascomus  pond, 
'Limnology,  Chromatography,  Ions,  Affluents, 
Hydrogen   ion   concentration,    Ponds,   Argentina. 

Studies  on  the  influence  of  pH  and  ionic  strength 
on  the  size  of  the  soluble  humic  substances  (HS) 
present  in  affluents  of  Chascomus  pond  (Buenos 
Aires,  Argentina)  were  performed  by  gel  filtration 
chromatography.  Chemical  and  biological  charac- 
teristics of  the  aquatic  ecosystem  are  presented. 
(Author's  abstract) 
W87-10100 
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INFLUENCE  OF  WATER  STRESS  ON  FLOW- 
ERING AND  SEED  PRODUCTION  OF  MA- 
CROPTILIUM  ATROPURPUREUM  CV.  SIRA- 
TRO, 

Queensland  Univ.,  Brisbane  (Australia).  Dept.  of 

Agriculture. 

L.  Kowithayakorn,  and  L.  R.  Humphreys. 

Annals  of  Botany  ANBOA4,  Vol.  59,  No.  5  p  551- 

557,  May  1987.  1  fig,  3  tab,  25  ref. 

Descriptors:  'Water  stress,  'Plant  water  use, 
'Plant  physiology,  'Macroptilium,  'Leaves, 
'Water  potentials,  Flowering,  Seeds,  Plants,  Sur- 
vival. 

Macroptilium  atropurpureum  cv.  Siratro  was 
grown  in  large  soil  beds  with  a  constant  water 
table  below,  developing  a  dawn  leaf  water  poten- 
tial of  -0.25  MPa.  Water  stresses  equivalent  to  -0.7 
or  -1.0  MPa  were  developed  over  14  d,  causing 
reduced  stem  and  bud  elongation,  leaf  expansion, 
and  bud  differentiation  and  survival.  Apex  size,  the 
proportion  of  buds  which  were  floral  or  vegeta- 
tive, the  early  phases  of  floral  initiation,  and  seed 
formation  on  advanced  inflorescences  were  little 
affected  during  the  water  deficit  period.  Upon 
rewatering  previously  stressed  plants  showed  in- 
creases relative  to  control  plants  in  the  rates  of 
shoot  appearance,  leaf  expansion  and  new  node 
appearance.  The  ratio  of  buds  becoming  floral  was 
independent  of  watering  treatment,  and  the  en- 
hanced rate  of  floral  bud  production  in  the  previ- 
ously-stressed treatments  was  due  to  higher  rates 
of  total  bud  differentiation  which  persisted  for  up 
to  six  weeks  after  rewatering.  Survival  of  floral 
buds  was  reduced  by  previous  stress,  but  number 
of  flowers  per  inflorescence,  pod  setting,  seed 
number  per  pod  and  100-seed  weight  were  inde- 
pendent of  treatment.  Seed  production  was  con- 
trolled by  inflorescence  density.  Rate  of  seed  pro- 
duction was  independent  of  treatment  during 
water  deficit  and  four  weeks  subsequently,  and  was 
then  enhanced  by  46  and  54  per  cent  relative  to  the 
control  in  the  -0.7  and  -1.0  MPa  treatments  respec- 
tively. (Author's  abstract) 
W87-09674 


TWO-DIMENSIONAL  MODEL  FOR  WATER 
UPTAKE  BY  DESERT  SUCCULENTS:  IMPLI- 
CATIONS OF  ROOT  DISTRIBUTION, 

California  Univ.,  Los  Angeles.  Dept.  of  Biology. 

E.  R.  Hunt,  and  P.  S.  Nobel. 

Annals  of  Botany  ANBOA4,  Vol.  59,  No.  5,  p  559- 

569,  May  1987.  10  fig,  1  tab,  26  ref.  DOE  Contract 

DE-AC03-76-SF00012. 

Descriptors:  'Model  studies,  'Plant  water  use, 
'Succulents,  Simulation,  Roots,  Prediction,  Soil 
layers,  Temperature. 

Water  uptake  by  Agave  deserti  and  Ferocactus 
acanthodes  was  predicted  using  a  two-dimensional 
simulation  model  in  which  the  soil  around  a  plant 
was  divided  into  a  series  of  layers  and  concentric 
cylindrical  shells.  Root  lengths  in  0.05  m  thick  soil 
layers  were  determined  for  both  species  in  the 
field,  where  mean  root  depths  were  only  0.11  m 
for  A.  deserti  and  0.10  m  for  F.  acanthodes.  For  a 
year  with  average  precipitation  (159  mm),  42  per 
cent  of  the  annual  precipitation  could  be  taken  up 
by  A.  deserti  and  25  per  cent  by  F.  acanthodes. 
Predicted  water  uptake  by  both  species  was  great- 
er from  the  upper  soil  layers  (above  0.15  m)  for 
average  and  dry  years,  but  was  greater  from  the 
deeper   layers   for   a   wet   year.   The   actual   root 
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distribution  for  both  species  led  to  more  water 
uptake  than  when  all  of  the  roots  were  in  a  single 
layer.  The  large  number  of  days  per  year  when  the 
soil  temperatures  exceeded  57  C  (the  temperature 
for  50  per  cent  inhibition  of  uptake  of  a  vital  stain 
by  root  cells)  may  exclude  roots  from  the  0.00-0.05 
m  soil  layer,  even  though  water  uptake  when  all 
roots  were  located  there  was  predicted  to  be  maxi- 
mal. Therefore,  the  observed  root  distribution  of 
A.  deserti  and  F.  acanthodes  may  be  limited  near 
the  soil  surface  by  high  temperatures  and  at  maxi- 
mum depths  by  water  availability  for  all  but  wet 
years.  (See  also  W87-09676)  (Author's  abstract) 
W87-09675 


ALLOMETRIC  ROOT/SHOOT  RELATION- 
SHIPS AND  PREDICTED  WATER  UPTAKE 
FOR  DESERT  SUCCULENTS, 

California  Univ.,  Los  Angeles.  Dept.  of  Biology. 

E.  R.  Hunt,  and  P.  S.  Nobel. 

Annals  of  Botany  ANBOA4,  Vol.  59,  No.  5,  p  571- 

577,  May  1987.  6  fig,  26  ref.  DOE  Contract  DE- 

AC03-76-SF00012. 

Descriptors:  'Succulents,  *  Plant  water  use, 
•Roots,  *Model  studies,  Prediction,  Shoots,  Al- 
lometry,  Plants,  Seedlings. 

Root  morphology,  shoot  morphology,  and  water 
uptake  for  Agave  deserti  and  Ferocactus  acanth- 
odes of  various  sizes  were  studied  using  allometric 
relationships  (y  =  a(x  to  the  b  power)  and  previ- 
ously developed  water  uptake  model.  Shoot  sur- 
face area  increased  with  an  exponent  b  or  0.75  for 
both  species.  Root  length  and  the  ground  area 
explored  by  the  roots  increased  with  shoot  surface 
area  with  b's  of  0.72  for  A.  deserti  and  0.92  for  F. 
acanthodes.  Various  sized  individuals  had  about 
the  same  ratio  of  root  length  to  explored  ground 
area,  with  higher  values  occurring  for  A.  deserti. 
Predicted  water  uptake  averaged  over  the  ex- 
plored ground  area  was  approximately  constant 
over  a  100000-fold  range  in  shoot  surface  area, 
suggesting  that  shoot  size  confers  no  intraspecific 
competitive  advantage  for  water  uptake.  For  the 
root  lengths  per  explored  ground  area  observed  in 
the  field,  water  uptake  was  predicted  to  be  85  per 
cent  of  maximal;  water  uptake  could  be  increased 
by  the  production  of  more  rain  roots.  When  differ- 
ences in  shoot  volume  were  accounted  for  by 
allometry,  small  plants  had  relatively  less  shoot 
surface  area  and  relatively  more  root  length  per 
shoot  volume  than  did  large  plants,  which  may  be 
important  for  the  water  relations  of  seedling  estab- 
lishment. (See  also  W87-09675)  (Author's  abstract) 
W87-09676 


COLLECTING,  PREPARING,  CROSSDATING, 
AND  MEASURING  TREE  INCREMENT 
CORES, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-09853 


ATTENUATION  OF  METALAXYL  ON 
POTATO  LEAVES  BY  SIMULATED  ACIDIC 
RAIN  AND  RESIDENCE  TIME, 

Boyce  Thompson  Inst,  for  Plant  Research,  Ithaca, 

NY. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-O9920 


METHODS  FOR  STUDY  OF  RAINDROP 
IMPACT  ON  PLANT  SURFACES  WITH  APPLI- 
CATION TO  PREDICTING  INOCULUM  DIS- 
PERSAL BY  RAIN, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Plant  Pa- 
thology. 

For  primary  bibliographic  entry  see  Field  7B. 
W87-0992I 


EFFECT  OF  PHLOEM  WATER  RELATIONS 
ON  THE  GROWTH  OF  PHYTOPHTHORA 
CINNAMOMI  IN  EUCALYPTUS  MARGINATA, 

Western  Australia  Dept   of  Conservation  and  Land 

Management,  Como. 

J.  T  Tippett,  D  S  Crombie,  and  T.  C.  Hill. 


Phytopathology  PHYTAJ,  Vol.  77,  No.  2,  p  246- 
250,  February  1987.  6  fig,  3  tab,  21  ref. 

Descriptors:  *Fungi,  'Trees,  'Phloem  water, 
•Plant  tissues,  'Plant  water  potential,  Water  defi- 
cit, Australia,  Fungal  growth,  Temperature  effects, 
Water  potentials. 

The  growth  rate  of  Phytophthora  cinnamomi  in 
the  secondary  phloem  of  Eucalyptus  marginata 
was  determined,  in  part,  by  the  water  status  of  the 
tissue.  Phloem  of  trees  with  the  greatest  water 
deficits  was  the  least  susceptible  to  invasion  by  the 
fungus.  The  effect  of  tissue  water  status  on  growth 
of  P.  cinnamomi  was  investigated  by  establishing 
10  plots  of  15  saplings  each  in  different  rainfall 
zones  of  the  northern  jarrah  forest  in  Western 
Australia.  Stem  phloem  of  each  sapling  was  inocu- 
lated with  P.  cinnamomi  in  early  summer,  and 
fungal  growth  was  monitored  for  3  months  by 
means  of  a  Plant  Impedance  Ratio  Meter.  Phloem 
relative  water  content  (RWC)  was  determined  on 
the  same  dates  that  fungal  growth  was  estimated. 
At  some  plots,  phloem  RWCs  decreased  apprecia- 
bly as  summer  progressed.  When  phloem  RWCs 
were  below  85%,  lesion  extension  ceased  even 
though  summer  temperatures  were  highly  favor- 
able for  fungal  growth.  Mean  predawn  leaf  water 
potentials  (at  selected  plots)  in  late  summer  varied 
between  -0.63  and  -2.5  MPa.  Excised  phloem 
pieces  were  used  to  determine  the  relationship  of 
RWC  to  phloem  water  potential.  RWC  was  relat- 
ed linearly  to  water  potential  over  the  range  75- 
100%  RWC,  corresponding  to  water  potentials  of - 
1.5  to  0  MPa,  respectively.  Fungal  growth  in  ex- 
cised stem  blocks  was  also  correlated  with  phloem 
water  potential  and  RWC.  (Author's  abstract) 
W87-09922 


STOMATAL  RESPONSES  TO  RAPIDLY  IM- 
POSED WATER  STRESS  AND  LIGHT/DARK 
TRANSITION  IN  NORFLURAZON-TREATED 
WHEAT  LEAVES, 

Goeteborg  Univ.  (Sweden).  Dept.  of  Botany. 
H.-O.  Hoglund,  and  R.  Klockare. 
Physiologia  Plantarum  PHPLAI,  Vol.  69,  No.  3,  p 
447-480,  March  1987.  4  fig,  17  ref. 

Descriptors:  'Plant  physiology,  'Stomata,  *Nor- 
flurazon,  'Stomatal  response,  'Water  stress, 
'Wheat,  Leaves,  Stress,  Abscisic  acid,  Water  po- 
tentials, Transpiration. 

Stomatal  response  to  rapidly  imposed  water  stress 
and  to  light/dark  transition  were  studied  in  leaves 
of  wheat  (Triticum  aestivum  L.  cv.  Starke  II) 
treated  with  norflurazon  (NF)  which  is  known  to 
inhibit  abscisic  acid  (ABA)  accumulation.  The  sto- 
matal response  was  studied  in  an  open  air  flow 
system.  It  was  shown  that  these  plants  have  the 
ability  to  respond  to  externally  added  ABA.  When 
the  water  potential  in  the  nutrient  solution  was 
rapidly  reduced,  stomata  in  green  plants  responded 
with  a  transient  opening  followed  by  a  strongly 
decreased  aperture.  NF-treated  plants  responded 
with  a  similar  rapid  opening  of  stomata,  but  the 
following  closure  was  strongly  reduced.  Transfer 
from  light  to  darkness  induced  a  rapid  closure  of 
stomata  in  green  plants  but  the  closing  response 
was  strongly  delayed  in  NF-treated  plants.  These 
results  indicate  that  NF  affects  one  or  more  regula- 
tors involved  in  the  closure  of  stomata  under  rapid- 
ly imposed  water  stress  and  in  the  light/dark  tran- 
sition. The  possibility  that  this  regulator  is  ABA  is 
discussed.  (Author's  abstract) 
W87-09934 


ORIGIN  OF  GROWTH-INDUCED  WATER  PO- 
TENTIAL: SALT  CONCENTRATION  IS  LOW 
IN  APOPLAST  OF  ENLARGING  TISSUE, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Soil  and  Crop  Sciences. 

H.  Nonami,  and  J.  S.  Boyer. 

Plant  Physiology  Pl.PHAY,  Vol.  83,  No.  3,  p  596- 

601,  March  1987.  7  fig,  27  ref.  DOE  Grant  DE- 

FG05-84ER 13273. 

Descriptors:  'Plant  water  potential,  'Measuring 
instruments,  'Data  acquisition,  'Plant  growth, 
•Plant  physiology,  Solute  concentration,  Water 
potential,  Plant  tissues,  Apoplast,  Stem  tissues,  Os- 
motic potential,  Micro-osmometer. 


A  new  method  was  developed  to  measure  the 
solute  concentration  in  the  apoplast  of  stem  tissue 
involving  pressurizing  the  roots  of  intact  seedlings 
(Glycine  max  (L.)  Merr  or  Pisum  sativum  L.), 
collecting  a  small  amount  of  exudate  from  the 
surface  of  the  stem  under  saturating  humidities, 
and  determining  the  osmotic  potential  of  the  solu- 
tion with  a  micro-osmometer  capable  of  measuring 
small  volumes  (0.5  microliter).  In  the  elongating 
region,  the  apoplast  concentrations  were  very  low 
(equivalent  to  osmotic  potentials  of  -0.03  to  -0.04 
megapascal)  and  negligible  compared  to  the  water 
potential  of  apoplast  (-0.15  to  -0.30  megapascal) 
measured  directly  by  isopiestic  psychrometry  in 
intact  plants.  Most  of  the  apoplastic  water  poten- 
tial consisted  of  a  negative  pressure  that  could  be 
measured  with  a  pressure  chamber  (-0.15  to  -0.28 
megapascal).  Tests  showed  that  earlier  methods 
involving  infiltration  of  intercellular  spaces  or 
pressurizing  cut  segments  caused  solute  to  be  re- 
leased to  the  apoplast  and  resulted  in  spuriously 
high  concentrations.  These  results  indicate  that, 
although  a  small  amount  of  solute  is  present  in  the 
apoplast,  the  major  component  is  a  tension  that  is 
part  of  a  growth-induced  gradient  in  water  poten- 
tial in  the  enlarging  tissue.  The  gradient  originates 
from  the  extension  of  the  cell  walls,  which  pre- 
vents turgor  from  reaching  its  maximum  and  cre- 
ates a  growth-induced  water  potential  that  causes 
water  to  move  from  the  xylem  at  a  rate  that 
satisfies  the  rate  of  enlargement.  The  magnitude  of 
the  gradient  implies  that  growing  tissue  contains  a 
large  resistance  to  water  movement.  (Author's  ab- 
stract) 
W87-09941 


INFLUENCE  OF  WATER  RELATIONS  AND 
TEMPERATURE  ON  LEAF  MOVEMENTS  OF 
RHODODENDRON  SPECIES, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 
E.  T.  Nilsen. 

Plant  Physiology  PLPHAY,  Vol.  83,  No.  3,  p  607- 
612,  March  1987.  9  fig,  29  ref.  Virginia  Polytechnic 
Institute  College  of  Arts  and  Sciences  Grant 
1896210. 

Descriptors:  *Leaves,  *Plant  water  potential, 
•Temperature  effects,  'Plant  physiology,  •Rhodo- 
dendrons, Field  tests,  Laboratory  tests,  Leaf  move- 
ments, Temperature,  Leaf  temperature,  Water  po- 
tential, Turgor. 

Rhododendron  maximum  L.  and  R.  catawbiense 
L.  are  subcanopy  evergreen  shrubs  of  the  eastern 
United  States  deciduous  forest.  Field  measure- 
ments of  climate  factors  and  leaf  movements  of 
these  species  indicated  a  high  correlation  between 
leaf  temperature  and  leaf  curling;  and  between  leaf 
water  potential  and  leaf  angle.  Laboratory  experi- 
ments were  performed  to  isolate  the  influence  of 
temperature  and  cellular  water  relations  en  leaf 
movements.  Significant  differences  were  found  be- 
tween the  patterns  of  temperature  induction  of  leaf 
curling  in  the  two  species.  Leaves  of  the  species 
which  curled  at  higher  temperatures  (R.  cataw- 
biense) also  froze  at  higher  leaf  temperatures. 
However,  in  both  cases  leaf  curling  occurred  at 
leaf  temperatures  two  to  three  degrees  above  the 
leaf  freezing  point.  Pressure  volume  curves  indicat- 
ed that  cellular  turgor  loss  was  associated  with  a 
maximum  of  45%  curling  while  100%  or  more 
curling  occurred  in  field  leaves  which  still  had 
positive  cell  turgor.  Moisture  release  curves  indi- 
cated that  70%  curling  requires  a  loss  of  greater 
than  60%  of  symplastic  water  which  corresponds 
to  leaf  water  potentials  far  below  those  experi- 
enced in  field  situations.  Conversely,  most  labora- 
tory induced  changes  in  leaf  angle  could  be  related 
to  leaf  cell  turgor  loss.  (Author's  abstract) 
W87-09942 
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ALLUVIAL  STREAMBED  DEGRADATION, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

T.  W.  Sturm,  and  D.  M.  Skolds. 
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WATER  CYCLE— Field  2 


Erosion  and  Sedimentation — Group  2J 


AS,  A05  in  paper  copy,  A01  in  microfiche.  Envi- 
ronmental Resources  Center,  Georgia  Institute  of 
Technology,  Atlanta.  Report  No.  ERC  01-86,  July 
1986.  87  p,  37  fig,  37  ref.  Contract  No.  14-08-0001- 
G-1011.  USGS  Project  No.  G-1011-07. 

Descriptors:  •Streambed  degradation,  *Streamtube 
approach,  'Sediment  transport,  Alluvial  River, 
Streambeds,  Bed  loads,  Dams  Rivers,  Scour,  Sedi- 
ment, Model  studies,  Alluvial  deposits. 

The  effect  of  man's  activities  on  an  alluvial  river 
are  investigated  in  this  research.  Specifically, 
streambed  adjustments  downstream  of  a  dam  con- 
structed on  a  wide  alluvial  river  are  studied  experi- 
mentally in  a  laboratory  model  of  an  existing  allu- 
vial river.  The  experimental  results  show  that  both 
scour  and  fill  occur  in  the  river  bed  downstream  of 
the  dam  as  the  result  of  an  alluvial  bar  moving 
through  the  system.  The  bar  originates  from  the 
local  scour  hole  just  downstream  of  the  outlet 
structure.  The  channel  becomes  choked  on  one 
side  by  the  bar,  while  scour  occurs  on  the  opposite 
side  of  the  channel.  A  numerical  model  using  the 
streamtube  approach  is  developed  to  enable  pre- 
diction of  both  scour  and  fill  in  the  same  river 
cross  section.  The  numerical  model  is  tested  for 
sensitivity  to  the  upstream  boundary  condition,  the 
sediment  porosity,  the  sediment  transport  relation, 
and  the  numerical  time  step.  When  compared  with 
the  experimental  results,  the  numerical  model  re- 
sults agree  with  the  observed  scour  and  fill  trends, 
but  the  magnitudes  are  unpredicted.  The  stream- 
tube  approach  was  found  to  be  a  viable  technique 
for  investigating  two-dimensional  streambed  ad- 
justments, but  additional  refinements  related  to  the 
fundamental  problems  of  transverse  velocity  distri- 
bution and  widening  due  to  streambank  failure  are 
needed  as  these  problems  are  illuminated  by  fur- 
ther research.  (Sturm-GIT) 
W87-09781 


STATUS  OF  ANADROMOUS  FISH  HABITAT 
IN  THE  NORTH  AND  SOUTH  FORK  TOUTLE 
RIVER  WATERSHEDS,  MOUNT  ST.  HELENS 
WASHINGTON.  1984, 

Washington  Univ.,  Seattle.  Fisheries  Research 
Inst. 

R.  P.  Jones,  and  E.  O.  Salo. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-170479/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Washington  Water  Research  Center,  Pull- 
man. Project  Completion  Report,  January  1986.  53 
p,  6  fig,  7  tab,  10  ref.  Contract  No.  14-08-0001- 
G940.  USGS  Project  No.  G940-07  (A-131- 
WASH). 

Descriptors:  "Fish  habitats,  *  Sedimentation,  ♦Vol- 
canoes, 'Washington,  Lateral  scour  pool,  Plunge 
pool,  Trench  pool,  Dammed  pool,  Backwater 
pool,  Riffles,  Rapids,  Cascades,  Channel  morphol- 
ogy, Mt.  St.  Helens,  Toutle  River. 

The  eruption  of  Mount  St.  Helens  destroyed  218 
km  of  the  280  km  (77%)  of  the  anadromous  sal- 
monid  habitat  in  the  Toutle  River  drainage.  In  the 
summer  of  1984,  channel  morphology,  instream 
cover,  riparian  vegetation,  and  juvenile  salmonid 
distribution  were  studied  in  impacted  and  unaffect- 
ed tributaries.  The  studies  reported  the  status  of 
stream  channel  recovery  and  riparian  zone  revege- 
tation,  the  condition  of  existing  salmonid  habitat 
and  instream  cover,  and  the  distribution  of  juvenile 
salmonids.  Tributaries  of  the  North  Fork  Toutle 
River  and  reaches  of  the  South  Fork  have  created 
new  channel  or  re-developed  old  stream  beds  to 
near  pre-emption  levels.  Woody  debris  and  ripari- 
an timber  exposed  during  this  process  contributed 
to  rapid  channel  development  and  formation  of 
preferred  fish  habitat.  Tributaries  with  the  large 
woody  debris  removed  developed  slower  as  evi- 
dence by  channel  instability,  the  absence  of  well- 
defined  pools,  and  a  greater  incidence  of  riffles. 
The  regrowth  of  riparian  trees  which  promotes 
channel  stability,  moderate  water  temperature,  and 
provides  large  organic  debris  will  determine  the 
time  frame  of  habitat  recovery.  The  input  of  large 
organic  debris  resulting  from  riparian  trees  will 
occur  in  less  than  50  years  in  tributaries  through- 
out the  lower  and  middle  portions  of  the  Toutle 
River  watershed.  The  absence  of  riparian  trees  on 


the  landslide  debris  flow  and  in  the  upper  portions 
of  the  South  Fork  Toutle  watershed  will  retard  the 
recovery  of  salmonid  habitat  in  these  areas.  Juve- 
nile salmonids  occur  in  tributaries  in  the  North  and 
South  Fork  Toutle  River  watershed,  except  those 
North  Fork  tributaries  draining  the  landslide 
debris-flow  areas.  (Salo-U  of  Wash) 
W87-09797 


MATHEMATICAL  MODELS  OF  SEDIMENT 
EFFECTS  ON  WATER  RESOURCES  SYSTEMS, 

Mississippi  Univ.,  University.  Center  for  Computa- 
tional Hydroscience  and  Engineering. 
S.  Y.  Wang. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-164241/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Mississippi  Water  Resources  Research  Insti- 
tute, Mississippi  State,  Interim  Report,  September 
1985.  27  p,  5  fig,  85  ref  USGS  Project  No.  G915- 
05. 

Descriptors:  'Mathematical  models,  'Soil  erosion, 
'Sedimentation,  Path  of  pollutants,  Water  quality. 

Sediment  is  not  only  a  major  water  pollutant  itself 
but  also  a  carrier  and  storage  agent  of  other  pollu- 
tion. This  project  studied  its  effects  on  water  re- 
sources by  the  application  of  the  most  cost-effec- 
tive research  methodology,  numerical-empirical 
modeling.  The  most  recently  developed  computa- 
tional techniques  were  integrated  with  the  most 
reliable  empirical  functions  so  that  the  complex 
sediment  transport  phenomena  can  be  simulated  on 
digital  computers.  These  newly  developed  com- 
puter models  were  verified  by  physical  data  taken 
in  the  field  as  well  as  the  laboratories.  During  the 
verification  process,  the  model  had  to  be  corrected 
and/or  refined.  Once  the  model  was  verified,  it  is 
applied  to  investigate  large  scale  real  world  prob- 
lems associated  with  sedimentation  effects  on 
water  resources  systems.  It  can  be  used  both  in 
hydraulic  engineering  project  designs  and  in  envi- 
ronmental engineering  impact  studies,  especially 
the  long-term  environmental  impact  prediction. 
(Wang-Univ.  of  Miss.) 
W87-09805 


DESCRIPTION  OF  SEDIMENT  DATA  COL- 
LECTED BY  THE  U.S.  GEOLOGICAL  SURVEY 
IN  SMALL  WATERSHEDS  IN  COAL-MINING 
AREAS  OF  THE  EASTERN  UNITED  STATES, 
1980-84, 
L.  D.  Arihood. 

Available  from  USGS,  OFSS,  Box  25425,  Denver 
CO  80225.  USGS  Open  File  Report  86-309,  1986. 
15  p,  1  fig,  2  tab,  3  ref. 

Descriptors:  'Hydrologic  data,  'Coal  mining, 
'Sediment  data,  Soil  erosion,  Storm  runoff. 

Hydrologic  data  were  collected  by  the  U.S.  Geo- 
logical Survey  from  20  small  watersheds  in  the 
surface  mining  areas  of  the  eastern  United  States 
from  1980  through  1984  as  part  of  the  Survey's 
coal-hydrology  program.  Each  data  set  includes 
sediment-concentration,  streamflow,  and  precipita- 
tion data  collected  at  5-  or  15-minute  intervals. 
One  reason  for  collecting  the  data  was  to  test  the 
sediment  component  of  a  watershed  model.  How- 
ever, adequate  testing  requires  reliable  calibration 
data  collected  at  several  points  during  the  rise  and 
fall  of  hydrographs  of  several  storms.  Therefore, 
the  quantity  and  quality  of  the  data  sets  needed  to 
be  described  to  determine  which  sets  could  be  used 
to  test  a  model  adequately.  The  data  sets  are  de- 
scribed is  a  table  that  presents  information  about 
watershed  characteristics,  period  of  record,  and 
amount  of  useful  sediment  data.  Also,  similar  data 
sets  collected  by  10  survey  project  offices  during 
other  Survey  programs  are  described  in  a  similar 
table.  (USGS) 
W87-09822 


MESOTIDAL    ESTUARINE    SEQUENCES:    A 
PERSPECTIVE  FROM  THE  GEORGIA  BIGHT, 

Georgia  Univ.,  Athens.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2L. 
W87-09917 


SEDIMENTARY  PROCESSES,  VERTICAL 
STRATIFICATION  SEQUENCES,  AND  GEO- 
MORPHOLOGY  OF  THE  ROARING  RIVER 
ALLUVIAL  FAN,  ROCKY  MOUNTAIN  NA- 
TIONAL PARK,  COLORADO, 
Colorado  Univ.  at  Boulder.  Dept.  of  Geological 
Sciences. 
T.  C.  Blair. 

Journal  of  Sedimentary  Petrology  JSEPAK,  Vol. 
57,  No.  1,  p  1-18,  January  1987.  17  fig,  1  tab,  26  ref. 

Descriptors:  'Sediments,  'Sediment  distribution, 
'Alluvial  fans,  'Floods,  'Flooding,  'Rivers,  Strati- 
fication, Roaring  River,  Colorado,  Dam  failure, 
Sedimentation,  Sedimentary  structures,  Sediment 
distribution,  Bed  load,  Sediment  load,  Sediment 
grading,  Sediment  transport,  Suspended  load,  Ero- 
sion, Flood  flow. 

The  Roaring  River  alluvial  fan  formed  on  15  July 
1982,  in  Rocky  Mountain  National  Park,  Colorado, 
by  a  catastrophic  flood  that  was  generated  by  a 
dam  failure.  The  fan  covers  an  area  of  0.25  sq  km, 
has  a  radial  length  of  0.7  km,  and  is  up  to  14  m 
thick.  Sedimentation  occurred  in  three  phases, 
each  producing  a  distinct  fan  lobe.  Initial  sedimen- 
tation was  by  a  noncohesive  sediment-gravity  flow 
which  deposited  two  levees  on  the  proximal 
boundaries  of  Lobe  I.  The  levees  consist  of  a 
poorly  sorted  mixture  of  logs,  sand,  pebbles,  cob- 
bles, and  boulders.  The  first  two  lobes  were  built 
primarily  by  sheetflooding,  which  deposited  imbri- 
cated boulders  in  trains  behind  obstacles  that 
formed  as  jams  between  boulders  or  logs  and  up- 
right trees.  Horizontally  laminated  granule  and 
sand  sedimentation  took  place  down-fan  from  the 
boulders  due  to  deceleration  of  the  expanding 
sheetflood.  Thin-to-medium  interbedded  sand  and 
cobble-pebble  gravel  couplets  were  deposited  by 
sheetflooding  on  the  third  lobe.  Gravel  was  trans- 
ported as  bedload  by  supercritical  flow  and  depos- 
ited locally  where  antidunes  broke.  Sand  was 
transported  as  suspended  load  and  deposited  where 
flood  velocity  locally  decreased.  The  flood  rechan- 
nelized  at  the  distal  end  of  Lobe  III  due  to  con- 
striction between  the  fan  and  the  valley  margin. 
Deposits  in  the  upper  rechannelized  reaches  con- 
sist of  crudely  bedded  cobble  and  pebble  gravel, 
and  interstratified  pebble  gravel  and  backset- 
bedded  sand.  Deposition  was  by  supercritical  flow. 
The  flood  deposit  was  modified  during  waning 
flood  stage  and  during  the  three  years  following 
the  flood  by  noncatastrophic  discharge  events. 
These  events  formed  braided  distributary  channels 
by  erosion  into  the  top  of  the  sheetflood  deposits. 
Fan  building  took  place  mostly  by  catastrophic 
unconfined  discharge,  whereas  much  of  the  present 
fan  surface  consists  of  braided  channels  that 
formed  by  erosion  into  the  sheetflood  deposits  by 
noncatastrophic  discharge.  (Author's  abstract) 
W87-09918 


APPLICATION  OF  LANDSAT  AND  COMPUT- 
ER TECHNOLOGY  TO  POTENTIAL  WATER 
POLLUTION  FROM  SOIL  EROSION, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,   MD.   Goddard   Space   Flight   Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-10031 


BAY  OF  FUNDY  VERIFICATION  OF  A 
SYSTEM  FOR  MULTIDATE  LANDSAT  MEAS- 
UREMENT OF  SUSPENDED  SEDIMENT, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-10032 


REMOTE  SENSING  OF  BANK  EROSION 
ALONG  THE  MISSOURI  RIVER,  SOUTH 
DAKOTA, 

South  Dakota  School  of  Mines  and  Technology, 
Rapid  City.  Dept.  of  Geology  and  Geological  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  7B. 
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PHOSPHORUS  CYCLING  IN  ARCTIC  LAKE 
SEDIMENT:  ADSORPTION  AND  AUTHI- 
GENIC  MINERALS, 
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Maryland  Univ.,  Cambridge.  Center  for  Environ- 
mental and  Estuarine  Studies. 
For  primary  bibliographic  entry  see  Field  2H. 
W87- 10092 


HEAVY  METALS  IN  LAKE  KINNERET 
(ISRAEL)  III.  CONCENTRATIONS  OF  IRON, 
MANGANESE,  NICKEL,  COBALT,  MOLYBDE- 
NUM, ZINC,  CADMIUM,  LEAD  AND  COPPER 
IN  INTERSTITIAL  WATER  AND  SEDIMENT 
DRY  WEIGHTS, 

Bayreuth  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 
Hydrologie. 

For  primary  bibliographic  entry  see  Field  2H. 
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MODIFICATIONS  TO  THE  DESIGN  PROCE- 
DURE FOR  GRIT  CHAMBERS, 

For  primary  bibliographic  entry  see  Field  8A. 
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2K.  Chemical  Processes 


MASS  ACCOMMODATION  COEFFICIENT 
FOR  H02  RADICALS  ON  AQUEOUS  PARTI- 
CLES, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 

For  primary  bibliographic  entry  see  Field  5B. 
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IDENTIFICATION  AND  MODELING  THE 
IMPACT  OF  MARINE  SHALE  BEDROCK  ON 
GROUNDWATER  AND  STREAM  SALINITY: 
UPPER  COLORADO  RIVER  BASIN, 

Utah  Center  for  Water  Resources  Research, 
Logan. 

C.  J.  Duffy,  J.  J.  Jurinak,  S.  Sangani,  and  A. 
Azimi. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-167632/ 
AS.  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Hydraulics  and  Hydrology  Series,  UWRL/ 
H-85/OI.  Program  Report  G-936-02,  September 
1985.  104  p,  37  fig,  25  tab,  70  ref.  Contract  No.  14- 
08-0001-G936.  USGS  Project  No.  G936-02. 

Descriptors:  'Groundwater  pollution,  'Ground- 
water  chemistry,  'Salinity,  'Leaching,  'Colorado 
River  basin,  'Price  River  basin,  Marine  sediments, 
Irrigation,  Geochemistry,  Diffuse  coefficients, 
Mixing. 

Recent  studies  have  shown  that  groundwater  is  a 
major  contributor  to  stream  salinity  in  the  Upper 
Colorado  River  Basin.  The  primary  salt  sources 
are  the  marine  shales  that  underlie  the  soils  of 
much  of  the  basin.  A  field  site  in  the  Price  River 
Basin,  a  tributary  to  the  Green  and  Colorado 
Rivers,  was  selected  to  study  the  physical  and 
chemical  factors  that  control  the  interactions  be- 
tween groundwater  and  these  shales.  Preliminary 
data  were  available  at  the  site  as  a  result  of  a 
Bureau  of  Reclamation  study  conducted  by  CH2M 
Hill.  On  the  basis  of  the  CH2M  Hill  study  and  the 
additional  data  collected  during  this  study  ground- 
water flow  paths,  salt  transport  and  weathering 
processes  were  identified.  Results  show  that  the 
groundwater  evolves  from  a  calcium-bicarbonate 
water  to  a  sodium-sulfate  water  with  depth  and 
distance  along  the  flow  paths.  Geochemical  equi- 
librium modeling  and  mass  balance  computations 
were  performed  using  the  USGS  models 
PHREEQE  and  BALANCE.  A  preliminary  satu- 
r  :i  i  <  r  f  1  unsaturated  two-dimensional  flow  model 
(UNSAT)  was  implemented  along  the  identified 
groundwater  flow  path.  Once  satisfactory  flow 
calibration  was  achieved,  a  solute  transport  model 
was  then  implemented  to  examine  the  relative  im- 
portance of  advective,  dispersive  and  diffusive 
mixing  processes  along  the  flow  profile.  Prelimi- 
nary management  runs  were  made  to  study  the 
effect  of  possible  changes  in  land  use  practices. 
Although  additional  field  data  must  be  collected  to 
verify  the  proposed  model,  it  would  appear  to 
make  a  realistic  first  step  towards  a  quantitative 
physically  based  approach  to  land  use-salinity  con- 
trol issues  (Duffy-Utah  St   Univ-UCWRR) 


W87-09765 


BIOGEOCHEMISTRY  OF  THREE  APPALACH- 
IAN FOREST  SITES  IN  RELATION  TO 
STREAM  ACIDIFICATION, 

Pennsylvania  State  Univ.,  University  Park.  Inst, 
for  Research  on  Land  and  Water  Resources. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-09767 


CORRELATION  DETECTORS  FOR  SELEC- 
TIVE DETECTION  OF  POLLUTANTS  IN  NAT- 
URAL WATERS, 

Georgia  Univ.,  Athens.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-09776 


HETEROGENEOUS  ADSORPTION-DESORP- 
TION  KINETIC  EXPRESSIONS  GOVERNING 
THE  AVAILABILITY  OF  MICROCONTAMIN- 
ANTS  IN  GROUNDWATER, 

Wisconsin  Univ.-Madison.  Dept.  of  Water  Chemis- 
try. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-09783 


DATA  ON  SNOW  CHEMISTRY  OF  THE  CAS- 
CADE-SIERRA NEVADA  MOUNTAINS, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

L.  B.  Laird,  H.  E.  Taylor,  and  R.  E.  Lombard. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open  File  Report  86-61,  1986.  25 
p,  1  fig,  7  tab,  15  ref. 

Descriptors:  'Snowpack,  'Precipitation  quality, 
'Chemistry  of  precipitation,  'Snow  chemistry, 
'Sierra  Nevada  Mountains,  'Washington, 
'Oregon,  'California,  Snow  sampling,  Precipita- 
tion, Pollutants,  Water  pollution  sources,  Cascade 
Range. 

Snow  chemistry  data  were  measured  for  solutes 
found  in  snow  core  samples  collected  from  the 
Cascade-Sierra  Nevada  Mountains  from  late  Feb- 
ruary to  mid-March  1983.  The  data  are  part  of  a 
study  to  assess  geographic  variations  in  atmospher- 
ic deposition  in  Washington,  Oregon,  and  Califor- 
nia. The  constituents  and  properties  include  pH 
and  concentrations  of  hydrogen  ion,  calcium,  mag- 
nesium, sodium,  potassium,  chloride,  sulfate,  ni- 
trate, fluoride,  phosphate,  ammonium,  iron,  alumi- 
num, manganese,  copper,  cadmium,  lead,  and  dis- 
solved organic  carbon.  Concentrations  of  arsenic 
and  bromide  were  below  the  detection  limit. 
(USGS) 
W87-09814 


WATER-ADIT  GALLERIES  IN  THE  VOLCAN- 
IC MASSIF  OF  FAMARA  (LANZAROTE, 
CANARY  ISLAND)  (LAS  MINAS  DE  CAPTA- 
CION  DE  AGUA  EN  EL  MACIZO  VOLCANICO 
DE  FAMARA  (LANZAROTE,  ISLAS  CANAR- 
IAS)), 

Comisaria  de  Aguas  del  Pirineo  Oriental,  Barcelo- 
na (Spain). 

For  primary  bibliographic  entry  see  Field  4B. 
W87-09897 


ISOTOPIC  COMPOSITION  AND  ORIGIN  OF 
LACUSTRINE  BRINES  IN  THE  ARCTIC, 

Quebec  Univ.,  Montreal.  Dept.  des  Sciences  de  la 

Terre. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-09919 


STUDIES  OF  QUATERNARY  SALINE  LAKES  - 
III.  MINERAL,  CHEMICAL,  AND  ISOTOPIC 
EVIDENCE  OF  SALT  SOLUTION  AND  CRYS- 
TALLIZATION PROCESSES  IN  OWENS  LAKE, 
CALIFORNIA,  1969-1971, 
Geological  Survey,  Menlo  Park,  CA. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-09929 


URANIUM  AND  RARE  EARTH  ELEMENTS  IN 
C02-RICH  WATERS  FROM  VALS-LES-BAINS 
(FRANCE), 

Centre  de  Recherches  Petrographiques  et  Geochi- 
miques,  Nancy  (France). 
A.  Michard,  C.  Beaucaire,  and  G.  Michard. 
Geochimica   et   Cosmochimica   Acta   GCACAK, 
Vol.  51,  No.  4,  p  901-909,  April  1987.  6  fig,  3  tab, 
65  ref.  INSU-CNRS  ATP  Transfer  Grant  15-40. 

Descriptors:  'Chemical  properties,  'Mineral 
springs,  'Spring  water,  'Subsurface  water,  'Urani- 
um, 'Rare  earth  elements,  'Isotope  studies,  Radioi- 
sotopes, Vals-les-Bains,  France,  Mineral  water, 
Chemical  reactions,  Hydrogen  ion  concentration, 
Uranium  radioisotopes. 

Waters  from  springs  at  Vals-les-Bains  result  from 
the  mixing  of  a  C02-rich,  highly  mineralized  water 
with  dilute,  shallow  subsurface  water.  Total  con- 
tent of  dissolved  species  varies  from  5  mmol/1  to 
100  mmol/1.  For  many  elements,  mixing  of  these 
waters  is  non-linear  (non-conservative)  and  further 
water-rock  reactions  take  place.  The  pH  is  con- 
trolled by  C02  outgassing;  redox  conditions  are 
controlled  by  both  the  iron  hydroxide-siderite 
buffer  and  the  introduction  of  oxygen  with  shallow 
subsurface  waters.  Among  the  major  elements, 
concentrations  of  Ca,  Mg,  Mn,  and  Fe  are  related 
to  mixing,  C02  outgassing  and  carbonate  precipi- 
tation. Uranium  shows  a  complex  behavior  con- 
trolled by  carbonate  complexing,  redox  conditions, 
mixing  of  waters  and  leaching  from  the  rocks.  The 
234U/238U  activity  ratio  is  near  secular  equilibri- 
um. In  the  more  dilute  waters,  dissolved  rare  earth 
element  (REE)  patterns  are  almost  flat  with  a 
slight  negative  Eu  anomaly.  In  the  concentrated 
waters,  heavy  rare  earth  elements  (Gd-Yb,  HREE) 
are  strongly  enriched  relative  to  light  rare  earth 
elements  (Ce-Eu,  LREE).  The  enrichments  in 
HREE  were  related  to  water  chemistry  and  to 
complexing  with  carbonate  species.  (Author's  ab- 
stract) 
W87-09930 


PHOSPHORUS  CYCLING  IN  ARCTIC  LAKE 
SEDIMENT:  ADSORPTION  AND  AUTHI- 
GENIC  MINERALS, 

Maryland  Univ.,  Cambridge.  Center  for  Environ- 
mental and  Estuarine  Studies. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-10092 


HEAVY  METALS  IN  LAKE  KINNERET 
(ISRAEL)  III.  CONCENTRATIONS  OF  IRON, 
MANGANESE,  NICKEL,  COBALT,  MOLYBDE- 
NUM, ZINC,  CADMIUM,  LEAD  AND  COPPER 
IN  INTERSTITIAL  WATER  AND  SEDIMENT 
DRY  WEIGHTS, 

Bayreuth  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 
Hydrologie. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-10093 


2L.  Estuaries 


SALT  WATER  INTRUSION:  STATUS  AND  PO- 
TENTIAL IN  THE  CONTIGUOUS  UNITED 
STATES, 

Oklahoma    Univ.,    Norman.    Environmental    and 

Ground  Water  Inst. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-09625 


PHYSICAL  OCEANOGRAPHY  OF  COASTAL 
WATERS, 

Liverpool  Univ.  (England).  Dept.  of  Oceanogra- 
phy. 

K.  F.  Bowden. 

Ellis  Horwood  Ltd.,  Chichester,  England.  1983. 
302  p. 

Descriptors:  'Coastal  waters,  'Oceanography, 
'Physical  oceanography,  Waste  disposal,  Drilling, 
Mathematical  studies,  Thermal  stratification,  Salin- 
ity, Waves,  Tides. 

With  industrial  activity  increasing  in  coastal 
waters,  the  author  provides  a  broad  base  of  scien- 
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tific  knowledge,  which  is  technically  excellent,  in 
such  areas  of  application  as  coastal  engineering, 
waste  disposal  to  the  sea,  drilling  and  mining  oper- 
ations, navigation  and  fisheries.  Every  chapter 
commences  with  the  basic  concepts  of  its  topic, 
leading  to  further  advanced  developments  and  ap- 
plications. The  author's  treatment  is  largely  quanti- 
tative, at  a  mathematical  level  which  is  not  unduly 
rigorous  for  non-mathematicians.  The  treatment  of 
tides  and  tidal  currents  is  detailed  yet  elementary; 
there  is  an  up-to-date  summary  of  temperature  and 
salinity  stratification  in  coastal  waters  and  the  asso- 
ciated fronts.  Reference  to  the  applications  of 
oceanographic  knowledge  are  of  essentially  practi- 
cal value,  e.g.  in  the  forecasting  of  surface  waves, 
storm  surges,  and  coastal  pollution.  Diagrams  illus- 
trate the  concepts  and  applications.  (Lantz-PTT) 
W87-09627  ' 


EFFECT  OF  PETROLEUM  HYDROCARBONS 
ON  THE  MICROBENTHOS  OF  THE  WHITE 
SEA  LITTORAL, 

State  Oceanographic  Inst.,  Moscow  (USSR). 
For  primary  bibliographic  entry  see  Field  5C. 
W87-09677 


MARINE    POLLUTION    AND    HEALTH    IN 
SOUTH  AFRICA, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoolo- 
gy- 

For  primary  bibliographic  entry  see  Field  5C. 
W87-09679 


VERTICAL   DISTRIBUTION   OF   AN   ESTUA- 
RINE  SNAIL  ALTERED  BY  A  PARASITE, 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies. 
L.  A.  Curtis. 

Science  SCIEAS,  Vol.  235,  No.  4795,  p  1509-1511 
March  1987.  3  fig,  17  ref. 

Descriptors:  *Snails,  *Parasites,  *Estuaries,  *Tidal 
areas,  Beaches,  Behavior,  Predation,  Crustaceans. 

Estuarine  snails  Ilyanassa  obsoleta  bearing  larvae 
of  the  trematode  Gynaecotyla  adunca  behave  sin- 
gularly in  comparison  with  conspecifics  lacking 
this  parasite.  Following  high  tides,  and  especially 
at  night,  infected  snails  were  found  stranded  high 
on  beaches  and  sandbars.  Semiterrestrial  crusta- 
ceans living  well  up  on  the  shore  serve  as  the  next 
host,  and  the  modified  (induced)  snail  behavior  is 
apparently  a  parasite  adaptation  facilitating  cercar- 
ial  transmission  to  these  crustaceans.  The  altered 
behavior  is  unusual  because  of  its  apparent  en- 
hancement of  host-to-host  transmission  by  cercar- 
iae  rather  than  predation,  the  process  commonly 
recognized  as  being  enhanced  by  parasitic  modifi- 
cation of  host  behavior.  (Author's  abstract) 
W87-09680 


and  other  organic  compounds,  chlorophyll,  tem- 
perature, oxygen,  specific  conductance,  water 
transparency,  and  sediment  grain  size  analysis.  The 
report  also  outlines  the  methods  of  data  collection 
and  analysis  and  provides  information  on  sample 
locations  and  frequency  of  sampling.  (USGS) 
W87-09812 
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AEROSPACE  REMOTE  SENSING  OF  THE 
COASTAL  ZONE  FOR  WATER  QUALITY  AND 
BIOTIC  PRODUCTIVITY  APPLICATIONS, 

National  Aeronautics  and  Space  Administration, 
Hampton,  VA.  Langley  Research  Center. 
For  primary  bibliographic  entry  see  Field  7B 
W87- 10024 


WATER  QUALITY  OF  THE  CHARLOTTE 
HARBOR  ESTUARINE  SYSTEM,  FLORIDA 
NOVEMBER  1982  THROUGH  OCTOBER  1984, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

Y.  E.  Stoker. 

Available  from  USGS,  OFSS,  Box  25425,  Denver 

CO  80225.  USGS  Open  File  Report  85-563,  1986 

213  p,  45  fig,  23  tab,  10  ref. 

Descriptors:  »Estuaries,  "Water  quality,  *Bottom 
sediments,  "Nutrients,  "Pesticides,  "Organic  com- 
pounds, "Dissolved  oxygen,  "Transparency,  "Flor- 
ida, "Charlotte  Harbor,  Ions,  Metals,  Radiochemi- 
cal analysis,  Chlorophyll,  Temperature,  Specific 
conductivity,  Sediment  grain  size,  Peace  River, 
Myakka  River,  Caloosahatchee  River. 

The  U.S.  Geological  Survey  is  conducting  a  multi- 
disciplmary,  7-year  study  of  the  Charlotte  Harbor 
estuarine  system  in  southwest  Florida.  A  large  part 
of  the  study  is  devoted  to  the  collection,  analysis, 
and  interpretation  of  water  quality  data,  including 
physical,  chemical,  and  biological  characteristics. 
This  report  presents  the  water  quality  and  bottom 
sediment  data  collected  during  the  first  2  years  of 
sample  collection,  November  1982  through  Octo- 
ber 1984.  The  variables  measured  include  nutrients, 
major  ions,  trace  metals,  radiochemicals,  pesticides 


DETERMINATION    OF    THE    TRANSMISSI- 
VITY   OF  COASTAL   AQUIFERS   BASED   ON 
THE  OBSERVATION  OF  SINUSOIDAL,  ON- 
DULATORY,     TRANSITORY     REGIMES     IN- 
DUCED BY  TIDAL  OSCILLATIONS, 
INITEC,  General  Mola,  120,  Madrid,  Espana. 
For  primary  bibliographic  entry  see  Field  2F 
W87-09906 


MESOTIDAL  ESTUARINE  SEQUENCES:  A 
PERSPECTIVE  FROM  THE  GEORGIA  BIGHT, 

Georgia  Univ.,  Athens.  Dept.  of  Geology. 

R.  W.  Frey,  and  J.  D.  Howard. 

Journal  of  Sedimentary  Petrology  JSEPAK,  Vol 

56,  No.  6,  p  911-924,  November  1986.  14  fig,  85  ref. 

Descriptors:  "Estuaries,  "Estuarine  sediments, 
"Sediments,  "Model  studies,  Sediment  distribution, 
Mesotidal  estuaries,  Tidal  effects,  Georgia,  Strati- 
graphic  models,  Salinity. 

Although  much  has  been  written  about  estuaries 
and  estuarine  sediments,  very  few  facies  models 
have  been  proposed  to  date  and  considerable  ambi- 
guity remains  in  coastal  classification  schemes. 
Current  stratigraphic  concepts  fail  to  elucidate  not 
only  the  differences  between  certain  deltaic,  estua- 
rine and  lagoon-fill  sequences,  but  also  the  pro- 
nounced similarities  between  many  riverine  and 
salt-marsh  estuarine  sequences.  These  distinctive 
latero-vertical  successions,  recent  and  ancient, 
warrant  increased  scrutiny  and  conceptual  refine- 
ment. Preliminary  stratigraphic  models  and  defini- 
tions presented  here  -  based  largely  on  modern 
Georgia  estuaries  -  should  provide  a  broad  frame- 
work for  further  evaluation  and  clarification  of  the 
above  facies  relationships.  From  that  standpoint, 
an  estuarine  sequence  consists  of  complex,  interti- 
dal  to  subtidal,  mostly  channel-form  facies  domi- 
nated to  some  extent  by  tidal  effects,  typically 
displaying  abrupt  variations  in  sediment  texture 
and  composition,  and  in  physical  and  biogenic 
sedimentary  structures.  Subtle  to  pronounced  salin- 
ity gradients  may  be  discernible;  nevertheless,  the 
features  most  diagnostic  of  the  overall  sequence 
are:  (1)  tidally  influenced  channel-form  deposits, 
and  (2)  characteristic  bioturbate  and  trace  fossils. 
(Author's  abstract) 
W87-09917 


LANDSAT    CLASSIFICATION    OF    COASTAL 
WETLANDS  IN  TEXAS, 

Texas  Univ.  at  Austin.  Bureau  of  Economic  Geol- 
ogy. 

For  primary  bibliographic  entry  see  Field  7B 
W87-1O012 


COMPUTER-IMPLEMENTED  REMOTE  SENS- 
ING TECHNIQUES  FOR  MEASURING  COAST- 
AL PRODUCTIVITY  AND  NUTRIENT  TRANS- 
PORT SYSTEMS, 

National  Aeronautics  and  Space  Administration, 
NSTL  Station,  MS.  Earth  Resources  Lab. 
For  primary  bibliographic  entry  see  Field  7B 
W87-10021 


MULTISPECTRAL    KELP    RESOURCE    SUR- 
VEYS, 

Georgia  Univ.,  Athens.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-1O022 


REMOTE  SENSING  OF  COASTAL  POLLUT- 
ANTS USING  MULTISPECTRAL  DATA, 

Delaware  Univ.,  Newark.  Coll.  of  Marine  Studies. 
For  primary  bibliographic  entry  see  Field  7B 
W87- 10023 


DIGITAL  ANALYSIS  OF  LANDSAT  MSS  DATA 
AND  APPLICATION  FOR  COASTAL  MARINE 
ENVIRONMENT, 

Toba  Merchant   Marine  Coll.   (Japan).   Dept.   of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  7B 

W87-10O25 


APPLICATIONS  OF  LANDSAT  IMAGERY  TO 
A  COASTAL  INLET  STABILITY  STUDY, 

Texas   A   and   M   Univ.   at   Galveston.   Dept.   of 
Maritime  Systems  Engineering. 
For  primary  bibliographic  entry  see  Field  7B 
W87- 10027 


COMBINED  SATELLITE  IMAGERY  FOR 
STUDY  OF  COASTAL  CIRCULATION, 
ONSLOW  BAY,  NORTH  CAROLINA, 

For  primary  bibliographic  entry  see  Field  7B. 
W87-10O28 


USING  ENHANCED  LANDSAT  IMAGES  FOR 
CALIBRATING  REAL  TIME  ESTUARINE 
WATER  QUALITY  MODELS, 

Louisiana  State  Univ.,  Baton  Rouge.  Div.  of  Engi- 
neering Research. 

For  primary  bibliographic  entry  see  Field  7B 
W87- 10030 


TROPHIC  STATE  DETERMINATION  FOR 
SHALLOW  COASTAL  LAKES  FROM  LAND- 
SAT IMAGERY, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Geosciences. 

For  primary  bibliographic  entry  see  Field  7B. 

W87- 10037 
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TWO-DIMENSIONAL  MODEL  FOR  WATER 
UPTAKE  BY  DESERT  SUCCULENTS:  IMPLI- 
CATIONS OF  ROOT  DISTRIBUTION, 

California  Univ.,  Los  Angeles.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  21. 
W87-09675 


ALLOMETRIC  ROOT/SHOOT  RELATION- 
SHIPS AND  PREDICTED  WATER  UPTAKE 
FOR  DESERT  SUCCULENTS, 

California  Univ.,  Los  Angeles.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  21. 
W87-09676 


SCPP  METEOROLOGICAL  AND  STATISTI- 
CAL SUPPORT  FOR  PERIOD  1  SEPTEMBER 
1985  -  31  AUGUST  1986,  VOLUME  II  (EXPERI- 
MENTAL DAY  SUMMARIES):  INTERIM 
PROGRESS  REPORT, 

Electronic  Techniques,  Inc.,  Fort  Collins,  CO. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-09686 


SUPERCOOLED  LIQUID  WATER  STRUC- 
TURE OF  A  SHALLOW  OROGRAPHIC 
CLOUD  SYSTEM  IN  SOUTHERN  UTAH, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  At- 
mospheric Science. 

For  primary  bibliographic  entry  see  Field  2B. 
W87-09916 
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Group  3C— Use  Of  Water  Of  Impaired  Quality 


3C.  Use  Of  Water  Of  Impaired 
Quality 

DESULFATION  OF  BRACKISH  WATER  BY 
ION  EXCHANGE  FOR  CALCIUM  SULFATE 
SCALE  CONTROL, 

Foster-Miller,  Inc.,  Waltham,  MA. 
G.  Czupryna,  H.  Gold,  R.  Levy,  and  R.  Cappello. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-176236/ 
AS.  Price  codes:  A07  in  paper  copy,  A01  in  micro- 
fiche. Final  Report,  September  1986.  124  p,  25  fig, 
49  tab,  24  ref,  4  append.  USGS  Contract  No.  14- 
08-000 1-G 1075. 

Descriptors:  'Brackish  water,  *Desulfation,  *Scale 
formation,  *Ion  exchange,  'Water  utilization, 
•Softening,  'Lime-soda  softening,  *Makeup  soften- 
ing, 'Cooling,  Scaling,  Water  treatment,  Water 
quality,  Madison  Aquifer,  Wyoming,  Powder 
River,  Dakota  Aquifer,  New  Mexico. 

The  problem  of  calcium  sulfate  scale  formation  on 
heat  transfer  surfaces  has  been  the  major  problem 
in  limiting  the  use  of  brackish  water  as  an  alterna- 
tive water  source  for  evaporative  cooling.  The 
overall  objective  of  this  program  was  to  determine 
if  sulfate  control,  as  opposed  to  calcium  control,  is 
a  feasible  treatment  method.  In  simulated  cooling 
tower  loop,  it  was  found  that  at  high  calcium 
concentrations  (5,000  mg/L),  the  sulfate  concen- 
tration below  which  calcium  sulfate  scale  does  not 
form  lies  in  the  range  of  1,000-1,250  mg/L.  A 
laboratory  scale  and  pilot  plant  test  program 
showed  that  desulfation  with  Amberlite  IRA-47  is 
an  effective  method  of  treating  brackish  waters. 
Three  brackish  waters  were  selected  and  simulated 
in  the  laboratory:  Powder  River,  near  Arvada, 
Wyoming;  Madison  Aquifer,  Northeastern  Wyo- 
ming; and  Dakota  Aquifer,  Northwestern  New 
Mexico.  The  pilot  scale  study  showed  that  anion 
exchange  almost  completely  removed  the  scale- 
forming  sulfate  ions.  In  addition,  the  feasibility  of 
using  calcium  chloride  as  a  regenerant  was  demon- 
strated. The  waste  regenerant  solution  could  also 
be  recycled  to  increase  the  regeneration  efficiency. 
A  cost  analysis  showed  that  the  more  traditional 
makeup  and  sidestream  softening  treatments  are 
more  cost  effective  than  ion  exchange  desulfation. 
It  would  appear  that  calcium  control  is  the  pre- 
ferred method  of  treating  brackish  waters.  (USGS) 
W87-09773 


ABILITY  OF  LETTUCE,  RYE  GRASS  AND 
BARLEY  TO  REDUCE  THE  NUTRIENT  SALT 
CONTENT  OF  WASTEWATER  FROM  FISH 
FARMING, 

Danmarks  Ingenioerakademi,  Lyngby. 

For   primary   bibliographic   entry   see   Field   5D. 

W87-10056 
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STRATEGIES  FOR  CONVERSION  OF 
HIGHLY  ERODING  CROPLAND  IN  WEST 
TENNESSEE, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Agricultural 

Economics  and  Rural  Sociology. 

For  primary  bibliographic  entry  see  Field  6C. 

W87-09748 


REDUCTION  OF  NITRATE  LEACHING 
LOSSES  BY  COMPUTERIZED  NITROGEN 
AND  IRRIGATION  WATER  SCHEDULING 
FOR  CORN, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Crop 

and  Soil  Sciences. 

For   primary   bibliographic   entry   see   Field    5G. 

W87-W761 


MODELING   IRRIGATION   IN  THE  COLUM- 
BIA, 

Washington  State  Univ.,   Pullman.  Coll.  of  Agri- 
culture and  Home  Economics. 
I    I     Houston,  and  N   K    Whittlesey. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-1 51701/ 


AS.  Price  codes:  A07  in  paper  copy,  A01  in  micro- 
fiche. Washington  Water  Resources  Research 
Center,  Pullman.  Project  Completion  Report  65, 
May  1985.  121  p,  6  fig,  27  tab,  60  ref.  Contract  No 
1 4-08-000 1-G940.  USGS  Project  No.  G940-02  (A- 
126-WASH.). 

Descriptors:  'Irrigation,  'Washington  basin  irriga- 
tion, 'Water  allocation,  Computer  models,  Eco- 
nomic evaluation,  Regional  development. 

Irrigated  agriculture  and  electricity  supply  are  in- 
tricately bound  in  the  Pacific  Northwest  by  mutual 
dependence  on  Columbia  River  Basin  water. 
Water  conservation  opportunities  exist  in  present 
irrigation  which  could  supplement  regional  firm 
hydroelectricity,  while  decreasing  firm  irrigation 
electricity  demand.  A  two-level  mathematical  pro- 
gramming model  is  developed  to  evaluate  irrigator 
production  and  regional  price  responses  to  water 
and  electricity  policies.  Producer  decision  criteria 
in  stage  one  are  modeled  to  choose  cropping  mixes 
and  irrigation  rates  at  expected  commodity  prices. 
Resource  constraints  are  consistent  with  regional 
water  policy.  Stage  one  production  and  resource 
solutions  are  employed  in  a  regional  allocation  and 
price  equilibrium-seeking  program,  and  a  decom- 
position-type linkage  reiterates  production  area  re- 
sponses to  regional  equilibrium  prices.  Baseline 
resources,  production,  and  crop  prices  are  estimat- 
ed for  1982.  Water  pricing  policies  which  reflect 
the  opportunity  value  of  Columbia  River  water  for 
hydrogeneration  indicate  increasing  net  social  ben- 
efits, net  farm  returns,  and  hydropower  potential 
accruing  from  irrigation  water  conservation. 
Upriver  areas  would  generally  reduce  water  con- 
sumption most.  Proportionately  rationing  Colum- 
bia River  water  creates  less  hydropotential  per  unit 
of  water  conservation  than  do  pricing  policies. 
Locational  value  of  water  is  ignored  in  such  a 
policy,  distorting  efficiency  and  distribution  im- 
pacts of  water  conservation.  Markets  for  rights  or 
options  on  conserved  irrigation  water  hold  promise 
for  increasing  regional  public  welfare  and  irrigator 
incomes.  (Whittlesey-WSU) 
W87-09793 


IRRIGATED  AGRICULTURAL  DECISION 
STRATEGIES  FOR  VARIABLE  WEATHER 
CONDITIONS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Agricultural  Economics  and  Agricultural  Business. 
R.  R.  Lansford,  T.  S.  Sammis,  J.  T.  McGuckin,  R. 
A.  Deitner,  and  J.  A.  Libbin. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-1 57062/ 
AS.  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces.  Final  Completion  Report,  June 
1983.  85  p,  22  fig,  11  tab,  24  ref,  3  append.  OWRT 
Project  No.  B067;  B069(2). 

Descriptors:  'Water  conservation,  'Irrigation, 
'New  Mexico,  Model  studies,  Ogallala  Aquifer, 
Crop  yield,  Water  use,  Corn,  Wheat,  Sorghum, 
Economic  aspects,  Computer  programs,  Dynamic 
programming,  Sprinkler  irrigation,  Flood  irriga- 
tion, Water  costs,  Agriculture,  Elasticity  of 
demand. 

A  comprehensive  irrigated  agricultural  decision 
making  model  has  been  developed  for  variable 
weather  conditions  in  the  Southern  High  Plains, 
which  overlies  the  Ogallala  Aquifer.  The  analysis 
includes  a  probabilistic  precipitation  prediction 
model,  water/crop  yield  production  functions,  and 
an  economic  decision  strategy  model.  The  model  is 
in  good  agreement  with  most  physically  measured 
parameters.  Consisting  of  a  two-dimensional  matrix 
with  1100  rows  and  a  number  of  columns  corre- 
sponding to  the  days  in  the  season,  the  program 
can  be  loaded  into  a  microcomputer  for  use  with  a 
soil  moisture  model.  Compared  with  physically 
based  irrigation  models,  this  model  increases  net 
returns  per  acre  from  $7  to  $25  for  corn  with  flood 
irrigation  and  a  crop  price  of  $3.57  per  bushel.  For 
sprinkler  systems,  it  increases  corn  net  returns 
from  $2  to  $106  per  acre.  For  wheat  at  $4.68/ 
bushel,  it  increases  net  returns  from  $1  to  $15  for 
flood  irrigation  and  $20  to  $38  for  sprinkler  irriga- 
tion. The  model's  flexibility  enables  the  farmer  to 
calculate  maximum  profits  under  a  wide  variety  of 


economic  and  physical  conditions.  Results  also  in- 
dicate that  water  demand  is  inelastic  for  corn  but 
elastic  for  wheat  and  sorghum,  confirming  their 
dryland  capabilities.  Elasticity  of  demand  indicates 
the  potential  water  savings  and  economic  viability 
of  crops  as  water  prices  increase.  For  wheat  and 
sorghum,  substantial  water  savings  and  reduced 
yields  occur  as  water  costs  increase  from  modest 
levels  With  corn,  increased  water  costs  decrease 
net  returns,  possibly  taking  this  crop  out  of  pro- 
duction. (Cassar-PTT) 
W87-09800 


IRRIGATION  USING  SURFACE  WATER  --  AN 
ALTERNATIVE  TO  GROUND  WATER  OVER- 
DRAFT, 

Mississippi  State  Univ.,  Mississippi  State.  Dept.  of 
Mechanical  and  Nuclear  Engineering. 
R.  E.  Forbes. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86- 164233/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Mississippi  Water  Resources  Research  Insti- 
tute, Mississippi  State.  Technical  Completion 
Report,  September  1985.  24  p,  7  tab,  5  fig,  13  ref. 
USGS  Project  No.  G915-04. 

Descriptors:  'Irrigation  practices,  'Mississippi, 
'Alternative  water  use,  'Mississippi  River,  Water 
reuse,  Water  management,  Surface-groundwater 
relations,  Alluvial  aquifer. 

The  emphasis  of  this  research  was  to  perform  an 
analysis  of  the  options  to  be  considered  when  using 
surface  waters  as  an  alternate  to  groundwater  for 
irrigation  purposes.  The  purpose  of  the  project  was 
to  identify  problem  areas  hindering  widespread  use 
of  surface  water,  evaluate  equipment  suitable  to 
use  surface  waters,  provide  an  economic  analysis 
comparing  costs  involved,  and  make  recommenda- 
tions concerning  the  use  of  surface  water  in  place 
of  well  water.  A  thorough  economic  analysis  was 
performed  for  three  alternate  general  configura- 
tions of  center  pivot  irrigation  systems;  two  of 
which  use  surface  water:  1.  Center  pivot  with  well 
at  center,  2.  Center  pivot  with  center  pump  fed 
from  surface  water  (drainage  ditch),  3.  Center 
pivot  with  surface  water  piped  some  distance  from 
center.  The  principal  findings  are  that  surface 
water  may  be  delivered  more  cheaply  than  well 
water  for  several  of  the  configurations  studied. 
Reduced  pump  work  more  than  offsets  additional 
costs  for  other  features  of  the  surface  water  sys- 
tems. This  factor  will  take  on  increased  importance 
as  well  water  must  be  pumped  from  aquifers  with 
dropping  water  levels.  These  data  may  be  used  by 
prospective  irrigators  to  select  a  system  (using 
surface  water)  which  will  deliver  water  at  a  lower 
cost  than  a  well  supplied  system.  (Forbes-MSU) 
W87-09804 


AGRICULTURE'S  NEEDS  RELATED  TO  SAT- 
ELLITE HYDROLOGY, 

Agricultural    Research    Service,    Beltsville,    MD. 

Plant  Physiology  Inst. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-09958 

APPLICATION  OF  REMOTE  SENSING  FOR 
CALIFORNIA  IRRIGATED  LANDS  ASSESS- 
MENT, 

California   Univ.,   Santa   Barbara.    Santa   Barbara 

Remote  Sensing  Unit. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-1O038 

MULTISTAGE  MAPPING  APPROACH  FOR 
AN  IRRIGATED  CROPLANDS  INVENTORY, 

California   Univ.,    Santa   Barbara.    Santa   Barbara 

Remote  Sensing  Unit. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-10039 

SELECTED  IRRIGATION  ACREAGE  ESTI- 
MATES IN  NORTHERN  FLORIDA  FROM 
LANDSAT  DATA, 

Suwanne  River  Water  Management  District, 
White  Springs,  FL. 
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For  primary  bibliographic  entry  see  Field  7B. 
W87-10O41 


MAPPING  IRRIGATED  LANDS  IN  WESTERN 
KANSAS  FROM  LANDSAT, 

Kansas  Applied  Remote  Sensing  Program,  Law- 
rence. 

For  primary  bibliographic  entry  see  Field  7B. 
W87-10O42 


MAPPING  IRRIGATED  CROPLAND  ON  THE 
HIGH  PLAINS  USING  LANDSAT, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-10043 
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MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


INSTANTANEOUS  UNIT  HYDROGRAPHS:  A 
GEOMORPHOLOGIC  APPROACH, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 
Engineering. 

A.  P.  Georgakakos,  and  J.  C.  Kabouris. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-179552/ 
AS.  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Environmental  Resources  Center,  Georgia 
Institute  of  Technology,  Atlanta.  Report  No.  ERC 
03-86,  July  1986.  95  p,  7  tab,  17  fig,  16  ref.  Con- 
tract No.  14-08-0001-G1011.  USGS  Project  No.  G- 
1011-03. 

Descriptors:  *Unit  hydrographs,  *Markov  Process, 
•Streamflow  forecasting,  Infiltration,  Surface 
runoff,  Watershed  management,  Georgia,  Little 
River  watershed,  Rainfall  intensity,  Model  studies. 

A  physically-based  methodology  for  streamflow 
forecasting  is  researched  and  implemented.  Water- 
shed response  is  modelled  as  Continuous-Time 
Markov  process  whose  states  include  both  surface 
and  subsurface  runoff  components.  Based  on  prob- 
abilistic arguments,  time-varying  Instantaneous 
Unit  Hydrographs  are  derived  and  convoluted 
with  antecedent  rainfall  intensities  to  generate 
streamflow  discharges.  The  method  is  applied  to 
the  Little  River  Watershed  in  South  Georgia  with 
encouraging  results.  Such  models  are  useful  in 
quantifying  the  response  of  ungaged  watersheds 
and  predicting  streamflows  in  real  times.  In  turn, 
such  studies  are  instrumental  in  the  design  and 
operation  of  reservoirs.  (Georgakakos-GIT) 
W87-09777 


DEVELOPMENT  OF  CONFIDENCE  INTER- 
VALS AND  MONTHLY  DESIGN  VALUES  FOR 
LOW  STREAMFLOWS, 

Georgia  Univ.,   Athens.   Dept.   of  Statistics  and 

Computer  Science. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-09779 


MODEL  FOR  ASSESSING  THE  VISUAL  RE- 
SOURCES OF  RIVER  BASINS  AS  AN  AID  TO 
MAKING  LANDUSE  PLANNING  DECISIONS, 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

For  primary  bibliographic  entry  see  Field  6B 
W87-09789 


COMPARISON  OF  UNREGULATED  AND 
REGULATED  STREAMFLOW  FOR  THE 
YAKIMA  RIVER  AT  UNION  GAP  AND  NEAR 
PARKER, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W87-09811 


WATER  IN  MINING, 

State  Irrigation  Commission,  Lucknow  (India). 
For  primary  bibliographic  entry  see  Field  2E. 
W87-09898 
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Groundwater  Management — Group  4B 

CAVING  OF  A  COAL  SEAM  UNDER  KAMP- 
TEE  AQUIFERS  OF  INDIA, 

Central  Mining  Research  Station,  Dhanbad  (India). 
For  primary  bibliographic  entry  see  Field  2F. 
W87-09608 


HANGINGWALL  DEWATERING  AT  MUFU- 
LIRA  DIVISION  OF  ROAN  CONSOLIDATED 
MINES  LIMITED,  ZAMBIA, 

Roan  Consolidated  Mines  Ltd.,  Mufulira  (Zambia). 

Mufulira  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-09602 


OPEN  PIT  MINE  SLOPES  DRAINAGE 
THROUGH  HORIZONTAL  BOREHOLES, 

Geotecnica  S.A.,  Sao  Paulo  (Brazil). 
P.  C.  Abrao. 

IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I,  1984.  SIAMOS  78.  p  573-583,  5  fig,  9  ref. 

Descriptors:  *Mine  drainage,  *Drainage  engineer- 
ing, 'Mining  engineering,  *Boreholes,  Groundwat- 
er level,  *Slope  stability,  Geohydrology,  Ground- 
water movement,  Water  table,  Case  studies,  Seep- 
age, Drains,  Piezometers,  Drainage  programs. 

The  use  of  horizontal  boreholes  for  lowering  the 
groundwater  table  in  open  pit  mine  slopes  im- 
proves slope  stability  and  provides  important  data 
on  groundwater  hydrology.  The  importance  of 
water  in  controlling  the  stability  of  excavated  rock 
and  soil  slopes  is  outlined  and  the  many  ways 
water  can  cause  a  mass  to  slide  are  described. 
Drainage  programs  adopted  in  the  Caue  Mine  of 
Brazil  are  described.  The  drains  have  been  drilled 
with  a  diamond  drill  rig,  with  double  tube  core 
barrel,  with  the  maximum  core  recovery.  Water 
flow  recording  by  piezometers  during  the  drilling 
operation  is  of  major  importance  in  effective  mine 
slope  drainage.  (See  also  W87-09568)  (Geiger- 
PTT) 
W87-09603 


PRECAUTION  MEASURES  AGAINST 

SUDDEN  INRUSHES  OF  WATER  AND  MUD 
IN  COLLIERIES  OF  SFR  YUGOSLAVIA, 

Ljubljana  Univ.  (Yugoslavia).  Faculty  of  Natural 
Sciences  and  Technology. 
R.  Ahcan. 

IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I,  1984.  SIAMOS  78.  p  585-601,  6  fig,  5  ref. 

Descriptors:  *Drainage  engineering,  *Coal  mining, 
'Groundwater  movement,  *Safety,  'Mining  engi- 
neering, *Mud,  Mine  drainage,  Groundwater  man- 
agement, Coal  mines,  Geohydrology. 

In  Yugoslavia,  coal  seams  of  rather  low  heating 
value  and  great  thickness  are  mined.  Up  to  this 
time  numerous  inrushes  of  mud  into  the  faces  have 
occurred  causing  great  damages  and  also  casual- 
ties. In  order  to  gain  a  better  understanding  of  this 
problem,  first,  the  geological  and  hydrological 
coniditions  of  coal  deposits  in  SFR  Yugoslavia  are 
given  followed  by  the  descriptions  of  the  applied 
mining  method,  the  caving  process  and  the  method 
of  formation  of  mud  accumulations,  as  well  as  the 
mechanism  of  its  inrush  into  the  faces.  On  the  basis 
of  the  analysis  of  casual  factors,  specific  criteria 
were  defined  and  precaution  measures  against 
sudden  inrushes  of  mud  were  established.  In  areas 
amenable  to  mud  inrush  into  the  faces,  the  coal 
seam  should  be  fully  mined  out  on  each  level 
without  leaving  coal  pillars.  In  mining  of  the  lower 
level,  mining  should  be  carried  out  in  a  manner 
that  the  coal  is  simultaneously  won  from  the  hang- 
ing-wall over  a  front  approximately  20  m  long, 
and,  as  a  rule,  this  front  must  be  gradually  moved 
from  the  floor  towards  the  hanging-wall.  The  coal 
may  be  mined  only  to  the  height  of  the  exploited 
level.  Drainage  boreholes  should  also  be  drilled  as 
an  added  precaution.  (See  also  W87-09568) 
(Geiger-PTT) 
W87-09604 


GROUNDWATER  PROTECTION. 

Conservation  Foundation,  Washington,  DC. 
Groundwater:  Saving  the  Unseen  Resource,  The 
Final  Report  of  the  National  Groundwater  Policy 
Forum;  and  A  Guide  to  Groundwater  Pollution: 
Problems,  Causes,  and  Government  Responses. 
The  Conservation  Foundation,  Washington,  DC. 
1987.  240  p. 

Descriptors:  'Groundwater  protection,  'Ground- 
water potential,  'Groundwater  availability, 
'Groundwater  management,  Groundwater  pollu- 
tion, Legal  aspects,  Water  quality  control, 
Groundwater  quality,  Water  pollution  control. 

This  book  is  the  product  of  a  joint  effort  by  The 
Conservation  Foundation  and  the  National 
Groundwater  Policy  Forum.  The  book  contains 
the  Forum's  final  recommendations.  The  Forum 
calls  for  an  aggressive  national  policy  to  assure 
that  future  generations  have  adequate  supplies  of 
uncontaminated  groundwater.  The  Forum  urges  'a 
new  environmental  partnership'  among  all  levels  of 
government,  business,  and  public  interest  groups. 
Its  recommendations  include  a  comprehensive  10- 
point  groundwater  protection  program  for  state 
governments  to  adopt.  The  book  also  contains  a 
summary  of  public  comments  on  the  Forum's  pro- 
posals, presented  in  writing  and  at  three  public 
hearings,  and  an  extensive  analysis  of  the  ground- 
water pollution  problem  prepared  independently 
by  The  Conservation  Foundation  staff.  (Lantz- 
PTT) 
W87-09621 


GROUNDWATER  MANAGEMENT:  THE  USE 
OF  NUMERICAL  MODELS, 

Butler  Univ.,  Indianapolis,  IN.  Holcomb  Research 

Inst. 

P.  Heijde,  Y.  Bachmat,  J.  Bredehoeft,  B.  Andrews, 

and  D.  Holtz. 

Water  Resources  Monograph  5,  Second  Edition. 

American  Geophysical  Union,  Washington,  DC. 

1985.  180  p. 

Descriptors:  'Groundwater  movement,  'Model 
studies,  'Groundwater  management,  'Mathemati- 
cal models,  Management  planning,  Mathematical 
studies,  Groundwater  potential,  Water  resources 
development. 

Numerical  modeling  of  groundwater  is  a  relatively 
new  field  which  was  not  extensively  pursued  until 
the  mid-1960's.  Since  that  time,  significant  progress 
has  been  made  in  the  development  and  application 
of  numerical  models  for  groundwater  related  re- 
source management.  Management  is  here  defined 
to  include  planning,  implementation,  and  adaptive 
control  of  policies  and  programs  related  to  the 
exploration,  inventory,  development,  and  oper- 
ation of  water  resources  containing  groundwater. 
In  spite  of  this  progress,  gaps  still  exist  between  the 
need  for  and  the  existence  and  actual  use  of 
groundwater  models  in  management.  The  closing 
of  these  gaps  can  serve  to  improve  the  manage- 
ment of  groundwater  resources.  This  book  con- 
tains a  detailed  examination  of  the  intrinsic 
strengths  and  deficiencies  of  existing  groundwater 
models,  as  well  as  consideration  of  a  variety  of 
other  factors  or  circumstances  which  are  not  di- 
rectly related  to  the  models  but  which  affect  model 
use.  Those  models  which  management  needs  but 
does  not  have  are  identified  and  the  reasons  why 
management  does  not  use  certain  of  the  available 
models  are  examined.  Two  major  aspects  are  dis- 
cussed: (1)  the  needs  for  numerical  models  to  ad- 
dress significant  groundwater  problems  and  related 
management  decisions;  and  (2)  what  the  existing 
groundwater  models  are,  and  the  extent  to  which 
those  models  meet  these  needs.  In  discussing  these 
points,  recommendations  and  priorities  concerning 
measures  to  enhance  the  use  and  utility  of  models 
in  groundwater  related  water  resources  manage- 
ment are  presented.  In  this  way  the  foundation  has 
been  laid  for  a  unified  effort  and,  hopefully,  to  aid 
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those  who  fund  the  development  of  groundwater 
models,  as  well  as  researchers,  practitioners,  and 
users.  (Lantz-PTT) 
W87-09623 


ARTIFICIAL  RECHARGE  OF  GROUND 
WATER:  STATUS  AND  POTENTIAL  IN  THE 
CONTIGUOUS  UNITED  STATES, 

Oklahoma    Univ.,    Norman.    Environmental    and 

Ground  Water  Inst. 

M.  P.  O'Hare,  D.  M.  Fairchild,  P.  A.  Hajali,  and 

L.  W.  Canter. 

Lewis  Publishers,  Inc.,  Chelsea,  MI.  1986.  419  p. 

Descriptors:  'Groundwater  recharge,  'Artificial 
recharge,  'Groundwater  management,  Industrial 
infiltration,  Aquifers,  Site  selection,  Recharge,  Re- 
charge wells,  Geohydrology. 

Artificial  recharge  involves  the  transport  of  water 
via  engineered  systems  from  the  surface  of  the 
earth  to  underground  water-bearing  strata,  where 
it  may  be  stored  for  future  use.  Direct  artificial 
recharge  systems  include  spreading  basins,  re- 
charge pits  and  shafts,  and  recharge  wells.  Basins 
are  typically  used  in  areas  with  shallow  unconfined 
aquifers;  wells  are  used  in  areas  with  deep  confined 
aquifers.  Artificial  recharge  can  also  be  accom- 
plished via  indirect  means,  such  as  enhanced 
streambed  infiltration  and  the  use  of  conjunctive 
wells.  As  more  demands  are  placed  on  groundwat- 
er resources  in  the  contiguous  United  States,  artifi- 
cial recharge  may  represent  an  attractive  option 
for  replenishing  diminishing  groundwater  re- 
sources. Technical  requisites  for  successful  artifi- 
cial recharge  projects  include  favorable  hydrogeo- 
logical  conditions,  and  the  availability  of  a  suffi- 
cient quantity  of  source  water  of  adequate  quality. 
This  book  provides  a  summary  of  the  status  and 
potential  for  artificial  recharge  in  the  contiguous 
United  States.  While  the  focus  is  on  artificial  re- 
charge for  enhancing  groundwater  availability  for 
agricultural  uses,  the  book  is  not  limited  to  this 
single  purpose.  The  book  is  organized  into  five 
chapters  and  three  appendices.  Key  chapters  are 
included  on  technical  descriptions  of  both  direct 
and  indirect  artificial  recharge  methods,  site  selec- 
tion and  evaluation  criteria  for  artificial  recharge 
projects,  case  studies  of  projects  and  methodolo- 
gies for  determining  the  potential  of  geographical 
areas  for  artificial  recharge.  The  key  appendix 
contains  an  annotated  bibliography  of  345  perti- 
nent references  identified  from  computer-based 
searches  of  the  literature.  (Lantz-PTT) 
W87-09626 


GROUNDWATER  RESOURCE  ASSESSMENT 
AND  MANAGEMENT  RECOMMENDATIONS 
FOR  OUTAGAMIE  COUNTY,  WISCONSIN, 

Fox  Valley  Water  Quality  Planning  Agency,  Men- 

asha,  WI. 

C.  Roesler. 

February  1986.  178  p,  41  fig,  20  tab,  42  ref. 

Descriptors:  'Groundwater  management,  'Water 
quality  control,  'Water  pollution  control,  'Outa- 
gamie County,  'Wisconsin,  Groundwater  pollu- 
tion, Groundwater  quality,  Management  planning, 
Resources  management,  Water  pollution  sources, 
Standards,  Water  quality  standards,  Groundwater. 

In  response  to  growing  groundwater  quality  con- 
cerns and  information  needs,  the  Fox  Valley  Water 
Quality  Planning  Agency  (FVWQPA)  has  taken 
an  active  role  in  the  development  of  groundwater 
management  planning  information  for  the  Fox 
Valley  area.  In  1981,  the  FVWQPA  published  a 
report  which  explained  the  general  geology,  geo- 
hydrology, and  groundwater  contamination  poten- 
tial of  the  Fox  Valley  region.  Following  this  study, 
a  scries  of  reports  taking  a  closer  look  at  the 
groundwater  resources  of  the  Fox  Valley  on  a 
county-by-county  basis  was  initiated.  The  present 
is  the  third  in  this  county  groundwater  series.  The 
report  is  intended  to  serve  a  number  of  purposes: 
(1)  to  provide  a  readily  available  reference  for  a 
wide  variety  of  groundwater  information  for  the 
county;  (2)  to  increase  public  awareness  and  under- 
standing of  groundwater  quality  concerns;  (3)  to 
provide  a  basis  for  evaluating  groundwater  protec- 
tion needs  for  the  county;  and  (4)  to  recommend 


groundwater  management  actions  for  the  county. 
Available  groundwater  information  for  Outagamie 
County  has  been  compiled,  developed,  and  summa- 
rized. Basic  features  of  the  groundwater  resources 
are  described  and  known  incidents  of  contamina- 
tion are  identified.  Various  potential  sources  of 
groundwater  contamination  are  discussed  and  in- 
ventoried. Areas  in  the  county  most  susceptible  to 
contamination  from  these  sources  are  delineated. 
Present  state  and  local  involvement  in  groundwat- 
er protection  and  management  is  described,  and 
additional  options  available  to  local  government 
are  identified.  A  list  of  groundwater  management 
recommendations  is  presented.  (Lantz-PTT) 
W87-09690 


DESIGN  OF  A  STATEWIDE  GROUND  WATER 
MONITORING  NETWORK, 

Tennessee      Technological      Univ.,      Cookeville. 
Center  for  the  Management,  Utilization  and  Pro- 
tection of  Water  Resources. 
For  primary  bibliographic  entry  see  Field  7A. 
W87-09747 


IRRIGATION  USING  SURFACE  WATER  --  AN 
ALTERNATIVE  TO  GROUND  WATER  OVER- 
DRAFT, 

Mississippi  State  Univ.,  Mississippi  State.  Dept.  of 

Mechanical  and  Nuclear  Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-09804 


'METRO'  IN  LYON,  FRANCE.  CONSTRUC- 
TION BELOW  THE  WATER  TABLE  (METRO 
DE  LYON,  CONSTRUCTION  SOUS  LE 
NIVEAU  DE  LA  NAPPE  PHREATIQUE), 

Societe  d'Economie  Mixte  du  Metropolitain   de 

l'Agglomeration  Lyonaise  (France). 

C.  Bouyat,  G.  Picod,  and  R.  Fages. 

IN:  Water  in  Mining  and  Underground  Works  (El 

Agua   en   la   Mineria   y   Trabajos   Subterraneos), 

Volume  II,   1984.  SIAMOS  78.  p  719-740,  7  fig. 

Descriptors:  'Drainage,  'Drainage  engineering, 
'Hydraulics,  'Hydraulic  models,  'Groundwater, 
'Groundwater  level,  'Underground  structures, 
Aquifers,  Rhone  River,  Lyon,  Rivers,  Hydrology, 
Surface-groundwater  relations,  Mathematical 
models,  Model  studies,  France,  Pumping. 

The  construction  of  the  first  line  of  Lyon's  Under- 
ground Railway,  in  which  structures  enter  the 
aquifer  of  the  Rhone's  alluvions,  required  a  com- 
plete study  of  the  hydrologic  relations  between  the 
river  and  groundwater  table.  The  mathematical 
models  used  estimated  the  effects  of  different  river 
risings  on  the  water  table  in  the  studied  areas,  the 
influence  of  the  underground  structures  on  the 
flood  of  the  groundwater,  and  the  consequences  on 
the  water  table  of  stopping  important  pumping. 
The  different  calculations  permitted  the  definition 
of  the  water  levels  required  for  each  phase  of  the 
realization  and  the  future  exploitation  of  the 
works.  (See  also  W87-09568)  (Author's  abstract) 
W87-09870 


DRAINAGE  OF  A  MINE  TO  A  CONSTANT 
LEVEL  (DRENAJE  DE  UNA  MINA  HASTA 
NIVEL  CONSTANTE), 

Granada  Univ.  (Spain).  Dept.  de  Quimica  Inorgan- 

ica. 

R.  Fernandez-Rubio,  and  A.  Yague  Ballester. 

IN:  Water  in  Mining  and  Underground  Works  (El 

Agua   en    la   Mineria   y   Trabajos   Subterraneos), 

Volume  II,  1984.  SIAMOS  78.  p  741-749,  1  fig,  2 

ref. 

Descriptors:  'Groundwater  movement,  'Mine 
drainage,  'Groundwater,  'Drainage,  'Computer 
programs,  'Data  interpretation,  'Groundwater 
level,  'Data  processing,  Computers,  Fortran, 
Drainage  engineering,  Piezometric  head,  Water 
table,  Water  table  decline,  Piezometers,  Water 
level. 

During  mine  working  it  is  ordinarily  necessary  to 
drain  to  a  constant  piezometric  level.  Flow  is 
therefore  variable.  Thus,  conventional  methods  of 
pumping  test  interpretation  are  not  applicable  to 


observed  water  table  lowering.  On  the  basis  of 
constant  head  depression,  a  method  of  computation 
and  interpretation  was  developed  which  takes  into 
consideration  the  observations  in  different  piezo- 
meters. The  presented  FORTRAN  computer  pro- 
gram facilitates  the  data  treatment.  (See  also  W87- 
093 68)  (Author's  abstract) 
W87-09871 


SYSTEMS  APPROACH  FOR  MINE  WATER 
CONTROL, 

Mining     Development     Central     Inst.,     Budapest 

(Hungary). 

Z.  Kesseru,  I.  Bogardi,  and  F.  Szidarovszky. 

IN:  Water  in  Mining  and  Underground  Works  (El 

Agua  en   la   Mineria   y   Trabajos   Subterraneos), 

Volume  II,  1984.  SIAMOS  78.  p  789-804,  3  fig,  3 

tab,  13  ref. 

Descriptors:  'Drainage  engineering,  'Mine  drain- 
age, 'Groundwater,  'Model  studies,  'System  anal- 
ysis, Mining  engineering,  Groundwater  manage- 
ment, Mathematical  studies,  Mathematical  equa- 
tions, Stochastic  hydrology,  Hungary,  Safety,  Haz- 
ards. 

Design  and  operation  of  mine  water  control  war- 
rants the  use  of  systems  analysis.  The  objectives  of 
the  system  are  defined  and  include  economic,  life 
protection  and  environmental  aspects.  A  systems 
model  of  economic  mine  water  control  is  present- 
ed. Elements  of  the  systems  model  are  formulated: 
input,  state  variable,  output,  state  transition  func- 
tion, output  function.  Due  to  the  stochastic  natural 
environment,  the  systems  model  of  mine  water 
control  also  has  stochastic  elements.  The  model 
refers  to  Hungarian  mining  conditions,  but  the 
principles  are  valid  for  any  kind  of  mining  under 
water  hazard.  (See  also  W87-09568)  (Author's  ab- 
stract) 
W87-09874 


REDUCING  WATER  LEAKAGE  INTO  UNDER- 
GROUND COAL  MINES  BY  AQUIFER  DEWA- 
TERING, 

Argonne  National  Lab.,  IL.  Energy  and  Environ- 
mental Systems  Div. 
J.  P.  Schubert. 

IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos), 
Volume  II,  1984.  SIAMOS  78.  p  911-931,  6  fig,  2 
tab,  30  ref. 

Descriptors:  'Mine  drainage,  'Drainage  engineer- 
ing, 'Groundwater  movement,  'Coal  mines, 
'Seepage,  'Aquifers,  'Aquifer  dewatering,  'Model 
studies,  'Data  interpretation,  Coal  mining,  Stratig- 
raphy, Geohydrology,  Pennsylvania,  Computer 
models,  Finite  difference  method,  Mathematical 
studies,  Mathematical  equations,  Simulation,  Sand- 
stone, Leakage. 

Based  on  stratigraphic,  structural,  hydrogeologic, 
and  mining  data  collected  during  a  study  in  central 
Pennsylvania,  a  two-dimensional,  finite-difference 
computer  model  was  used  to  simulate  groundwater 
flow  in  a  sandstone  unit  (0.3  to  11  meters  thick) 
overlying  an  underground  mine,  and  to  evaluate 
the  responses  of  the  flow  system  and  leakage  rate 
into  the  mine  when  hypothetical  dewatering  wells 
are  introduced  into  the  system.  Simulation  of  well 
dewatering,  using  25  wells,  showed  that  negligible 
reduction  in  leakage  would  occur  if  sandstone  per- 
meability was  less  that  0.30  meters/day.  When 
sandstone  permeability  equalled  3.0  meters/day,  25 
wells  reduced  leakage  by  2.4  percent.  (See  also 
W87-09568)  (Author's  abstract) 
W87-09881 


DRAINAGE  AND  STABILITY  PROBLEMS  OF 

TALUSES  IN  AN  OPEN  PIT  EXCAVATION  IN 

MARQUESADO    (PROBLEMES    D'EXHAURE 

ET  STABILITE  DES  PENTES  DANS  LA  MINE 

A  CIEL  OUVERT  DU  MARQUESADO), 

Ecole  Nationale   Superieure  des   Mines  de  Paris 

(France). 

For  primary  bibliographic  entry  see  Field  2F. 

W87-09882 
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APPLICATION  OF  A  SIMULATION  MODEL 
FOR  A  LARGE-SCALE  KARSTIC  WATER  AQ- 
UIFER, 

Mining     Development     Central     Inst.,     Budapest 

(Hungary). 

For  primary  bibliographic  entry  see  Field  2F. 

W87-09883 


COMPUTER  ANALYSIS  OF  WATER  PUMP  IN 
THE  LLANO  MINE  (TERUEL,  SPAIN)  (ANALI- 
SIS  POR  ORDENADOR  DE  LOS  BOMBEOS 
EN  LA  MINA  LLANO  (TEREUL-ESPANA)), 

Granada  Univ.  (Spain).  Grupo  de  Trabajo  de  Hi- 

drogeologia. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-09885 


GROUNDWATER  HYDROLOGY  -  A  TOOL 
FOR  MINE  PLANNING,  OPERATION  AND 
ABANDONMENT, 

Idaho  Univ.,  Moscow.  Coll.  of  Mines  and  Earth 
Resources. 

D.  R.  Ralston,  B.  D.  Trexler,  and  R.  E.  Williams. 
IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I  and  II,  1984.  SIAMOS  78.  p  1081-1094,  5 
fig,  2  ref. 

Descriptors:  'Groundwater  management, 

•Groundwater,  'Groundwater  movement, 
'Mining  engineering,  'Hydrology,  'Geohydro- 
logy,  Economic  aspects,  Planning,  Mine  planning. 

Most  hydrogeologic  problems  from  mining  activi- 
ties are  related  to  the  modification  of  existing 
groundwater  flow  systems  or  the  creation  of  new 
flow  systems.  Hydrogeology  has  not  generally 
been  included  in  past  mineral  resource  develop- 
ment decisions  because  of :  (1)  the  historical  lack  of 
economic  incentive,  (2)  the  lack  of  hydrogeologic 
understanding  and  data  base,  and  (3)  the  lack  of 
expert  hydrogeologists.  It  was  concluded  that  hy- 
drogeologic planning  for  mining  today  is  less  than 
fully  effective  because  it  is  either  responding  to  the 
specific  short  term  stress  on  the  part  of  industry  or 
it  is  impact  oriented  planning  done  by  public  agen- 
cies. For  hydrogeology  to  be  an  effective  input 
into  the  mine  decision  process,  it  must  be  included 
in  the  economic  consideration  of  mine  planning. 
(Author's  abstract) 
W87-09891 


HOT  WATER  IN  UNDERGROUND  MINING, 

Washington  Univ.,  Seattle.  Dept.  of  Mining,  Met- 
allurgical, and  Ceramic  Engineering. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-09893 


GROUNDWATER  PROBLEMS  IN  THE 
MINING  DISTRICT  OF  IGLESIENTE  (SAR- 
DINIA, ITALY), 

Politecnico  di  Torino  (Italy).   1st.  di  Giacimenti 
Minerari  e  Geologia  Applicata. 
M.  Civita,  T.  Cocozza,  L.  Filippi,  L.  Musso,  and 
G.  Perna. 

IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I  and  II,  1984.  SIAMOS  78.  p  1139-1155,  5 
fig,  1  tab,  23  ref. 

Descriptors:  'Mine  drainage,  'Drainage  engineer- 
ing, 'Groundwater  management,  'Groundwater 
level,  'Water  level,  'Karst  hydrology,  Mineral 
industry,  Groundwater,  Pumping,  Sardinia,  Italy. 

In  Iglesiente,  southwest  Sardinia,  there  is  an  impor- 
tant orebearing  district.  The  ores  occur  in  the 
carbonate  rocks  of  the  Lower  Cambrian.  The 
Cambrian  sequence  was  folded  and  faulted  by  the 
Caledonian,  flercynian  and  Alpine  orogenies,  with 
remobilization  of  the  mineral  deposits  and  the  de- 
velopment of  various  karstic  cycles.  Large  quanti- 
ties of  groundwater  posed  problems  for  mining.  At 
present  mining  extends  down  to  -300  meters.  The 
1500  liters/second  pumped  off  at  present  are  slight- 
ly briny.  Research  is  now  underway  to  allow  deep- 
ening of  the  mines  and  of  the  water  table  level. 
(Author's  abstract) 
W87-09895 


DRAINAGE  IN  SPANISH  MINING  (EL  DESA- 
GUE  EN  LA  MINERIA  ESPANOLA), 

Rios  Rosas,  Madrid  (Spain). 
L.  Cuadra  e  Irizar,  and  J.  Prado  Calzado. 
IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I  and  II,   1984.  SIAMOS  78.  p   1157-1167. 

Descriptors:  'Mine  drainage,  'Drainage  practices, 
'Drainage  engineering,  'Drainage  systems,  'Data 
collections,  'Data  interpretation,  Spain,  Under- 
ground mines,  Minerals,  Open  mines. 

The  mine  drainage  systems  in  Spain  are  reviewed; 
the  most  important  mines  of  both  the  underground 
and  open-cut  types  of  the  most  representative  min- 
erals were  included.  The  broad  coverage  of  differ- 
ent minerals  and  working  systems  provides  a  close 
indicator  of  national  average  data.  The  conclusions 
take  into  consideration  standard  values  in  the  daily 
flow,  upper  values  at  high  load  conditions,  the 
actual  power  used  in  the  service,  and  the  percent- 
age of  it  related  to  the  total  power  capacity  of  the 
mine.  (Wood-PTT) 
W87-09896 


WATER-ADIT  GALLERIES  IN  THE  VOLCAN- 
IC MASSIF  OF  FAMARA  (LANZAROTE, 
CANARY  ISLAND)  (LAS  MINAS  DE  CAPTA- 
CION  DE  AGUA  EN  EL  MACIZO  VOLCANICO 
DE  FAMARA  (LANZAROTE,  ISLAS  CANAR- 
IAS)), 

Comisaria  de  Aguas  del  Pirineo  Oriental,  Barcelo- 
na (Spain). 
E.  Custodio. 

IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I  and  II,  1984.  SIAMOS  78.  p  1169-1194,  7 
fig,  14  ref. 

Descriptors:  'Groundwater  management,  'Water 
management,  Famara,  Canary  Islands,  Permeabil- 
ity, Flow  discharge,  Water  storage,  Permeability 
coefficient,  Storage  coefficient,  Drainage,  Anisot- 
ropy,  Saline  water,  Mathematical  equations. 

The  water  abstraction  mines  in  the  Famara  volcan- 
ic massif  mainly  on  the  water  reserves  contained  in 
a  low  permeability  formation.  They  are  uncommon 
abstraction  works,  from  which  many  observation 
data  were  accumulated.  The  study  of  these  data  is 
a  pilot  work  for  similar  massifs.  Study  of  discharge 
and  water  chemistry  yields  a  mean  permeability 
less  than  1  meter/day  and  frequently  less  than  0.01 
meter/day.  The  storage  coefficient  after  slow 
drainage  may  exceed  10  per  cent  in  tabular  basalts 
of  miocene  age  as  deep  as  600  meters  below  the 
ground  surface.  Anisotropy  is  very  important.  The 
water  is  saline.  Its  composition  is  a  function  of 
climate  and  reflects  a  very  high  underground  resi- 
dence time.  (Author's  abstract) 
W87-09897 


DRYING  UP  THE  LIMONITIC  MINERAL  IN 
THE  SIERRA  MENERA  MINES  (TERUEL  AND 
GUADALAJARA,  SPAIN)  (SECADO  DEL  MIN- 
ERAL LIMONITICO  DE  LOS  YACIMIENTOS 
DE  LA  SIERRA  MENERA  (TERUEL  Y  GUADA- 
LAJARA, ESPANA)), 

Granada  Univ.  (Spain).  Grupo  de  Trabajo  de  Hi- 
drogeologia. 

For  primary  bibliographic  entry  see  Field  2F. 
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DEEP  DEPRESSION  OF  THE  PIEZOMETRIC 
LEVEL  IN  THE  THERMAL  SPRING  OF  TE- 
PLICE         (NORTHWESTERN  BOHEMIA, 

CZECHOSLOVAKIA),  DUE  TO  OPEN  PIT  EX- 
CAVATION OF  LIGNITE  (L'ABAISSEMENT 
PROFOND  DU  NIVEAU  PIEZOMETRIQUE 
DES  SOURCES  THERMALES  DE  TEPLICE 
(NORD-OUEST  DE  LA  BOHEME,  TCHESCOS- 
LOVAQUIE)  AU  COURS  DE  SEXPLOITA- 
TION DE  LIGNITE  A  CIEL  OUVERT), 
Vysoka  Skola  Banska,  Ostrava  (Czechoslovakia). 
V.  Homola. 

IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I  and  II,  1984.  SIAMOS  78.  p  1233-1248,  3 
fig. 


Descriptors:  'Groundwater  management, 

'Groundwater,  'Thermal  water,  'Drainage  engi- 
neering, 'Mine  drainage,  'Coal  mining,  'Ground- 
water level,  'Thermal  springs,  Water  management, 
Groundwater  recession,  Pumping,  Piezometric 
head,  Safety,  Teplice,  Czechoslovakia,  Lignite. 

Since  1896  the  groundwater  level  has  been  de- 
pressed 23-30  meters  below  the  natural  piezometric 
surface  in  order  to  ensure  the  thermal  water  supply 
for  the  Teplice  Spa  and  the  safety  of  the  brown 
coal  miners  in  the  vicinity  of  Duchcov  in  case  of  a 
possible  underground  water  eruption.  Open  pit 
mining  is  planned  for  future  coal  extraction.  It  will 
be  necessary  to  depress  the  piezometric  surface  of 
the  groundwater  an  additional  80-90  meters  so  that 
the  underground  runoff  of  thermal  water  does  not 
increase  by  more  than  100%,  and  so  that  the 
temperature  of  rocks  within  the  zone  of  thermal 
water  accumulation  does  not  drop  during  a  period 
of  15  years  of  water  pumping  by  more  than  2  C. 
(Author's  abstract) 
W87-09901 


WATER  CAPACITY  OF  ABANDONED  WORK- 
INGS IN  UNDERGROUND  COAL  MINES, 

Glowny  Inst.  Gornictwa,  Katowice  (Poland). 
M.  Rogoz. 

IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I  and  II,  1984.  SIAMOS  78.  p  1291-1301,  1 
fig,  1  tab,  1  ref. 

Descriptors:  'Groundwater  management,  'Water 
supply,  'Drainage  engineering,  'Mine  drainage, 
'Coal  mines,  'Groundwater  storage,  'Groundwat- 
er, 'Data  interpretation,  'Mathematical  equations, 
Water  management,  Water  capacity  coefficient, 
Rock  properties. 

In  underground  coal  mines  there  is  a  lot  of  water 
reservoirs  in  parts  of  old  workings  having  no 
gravitational  outlets,  whose  capacity  reach  hun- 
dreds of  thousands  of  cubic  meters.  They  represent 
the  serious  hazard  of  mining  work  carried  out  in 
their  proximity,  because,  in  some  circumstances, 
they  cause  the  risk  of  water  inrush  into  active 
workings.  The  only  reliable  way  to  eliminate  this 
wter  hazard  is  the  dewatering  of  old  workings  by 
letting  off  the  water  by  gravity  or  by  pumping  it 
out.  The  quantity  of  water  being  held  in  old  work- 
ings may  be  calculated  by  multiplying  the  volume 
of  the  mined  out  coal  bed  by  the  water  capacity 
coefficient.  On  the  basis  of  investigations  carried 
out  in  mines  and  in  laboratories,  equations  were 
established  which  permit  the  determination  of  the 
mean  values  of  the  water  capacity  coefficient  de- 
pending on  the  mining  method  used,  the  depth  at 
which  old  workings  are  situated,  or  rock  pressure 
and  on  the  quality  of  material  used  for  stowing  the 
old  workings.  (Author's  abstract) 
W87-09905 


CORRECTION  OF  CLAY  SLOPES  BY  MEANS 
OF  THE  EXECUTION  OF  UNDERGROUND 
DRAINAGE  NETWORKS  (CORRECCION  DE 
LADERAS  ARCILLOSAS  MEDIANTE  LA  EJE- 
CUCION  DE  PANTALLAS  DRENANTES  SUB- 
TERRANEAS), 

Agroman    Empresa    Constructora    S.A.,    Madrid 
(Spain). 
A.  Eraso. 

IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I  and  II,  1984.  SIAMOS  78.  p  1323-1329,  2 
fig- 
Descriptors:  'Slope  stabilization,  'Groundwater 
management,  'Clays,  'Subsurface  drains,  'Drain- 
age systems,  Subsurface  drainage,  Drains,  Drain- 
age, Drainage  practices,  Soil  types,  Spain. 

The  problems  of  slumping  of  clay  slopes  which 
frequently  affect  civil  works  in  southern  Spain  are 
studied.  A  technique  involving  underground  cur- 
tain drains  is  developed  which  resolves  the  prob- 
lem by  modifying  the  causes  using  a  combination 
of  other  well-known  techniques.  Its  success  lies  in 
its  simplicity  and  use  of  common  sense.  In  all  cases, 
the  results  were  completely  successful;  the  life  of 
the  curtain  drains  is  still  unknown  since  the  oldest 
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Group  4B — Groundwater  Management 


has  been  functioning  trouble-free  for  four  years. 

(Author's  abstract) 

W87-09907 


PUTTING  THE  GROUNDWATER  MONITOR- 
ING PIECES  TOGETHER, 

Pirnie  (Malcolm),  Inc.,  White  Plains,  NY. 

For   primary  bibliographic   entry  see   Field   5G. 

W87-09936 

4C.  Effects  On  Water  Of 
Man's  Non-Water 
Activities 


HANGINGWALL  DEWATERING  AT  MUFU- 
LIRA  DIVISION  OF  ROAN  CONSOLIDATED 
MINES  LIMITED,  ZAMBIA, 

Roan  Consolidated  Mines  Ltd.,  Mufulira  (Zambia). 

Mufulira  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-09602 


DEWATERING  AND  SETTLEMENT  IN  THE 
BANK  COMPARTMENT  OF  THE  FAR  WEST 
RAND,  SOUTH  AFRICA, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Geology. 
M.  H.  de  Freitas,  and  J.  F.  Wolmarans. 
IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I,  1984.  SIAMOS  78.  p  619-635,  9  fig,  12  ref. 

Descriptors:  'Subsidence,  *Dewatering,  *Karst 
hydrology,  *Mining  engineering,  *Embankments, 
•Subsurface  drainage,  Geohydrology,  Groundwat- 
er movement,  Stability  analysis,  Sinks,  Karst,  Geo- 
logic fractures,  Groundwater  level,  Drainage  engi- 
neering, Geology,  Permeability  coefficient. 

The  common  form  of  settlement  that  accompanied 
the  dewatering  of  karstic  dolomites  above  the 
mines  in  the  Bank  Compartment  is  illustrated.  De- 
tailed surveys  of  settlement  and  water  levels  have 
been  used  to  study  the  time  dependency  of  settle- 
ment, illustrations  of  which  are  provided.  A  test 
embankment,  built  to  load  an  area  where  settle- 
ment had  ceased,  produced  no  further  settlement. 
It  is  concluded  that  settlement  time  curves,  when 
used  with  a  knowledge  of  basic  subsurface  condi- 
tions, provide  a  reliable  basis  from  which  to  assess 
present  day  surface  stability.  Ground  above  faults 
and  sink  holes  requires  special  assessment.  (See 
also  W87-09568)  (Author's  abstract) 
W87-09606 


METHODOLOGY  AND  APPLICATION  OF 
ANALYSING  ROCK-WATER  INTERACTION 
ENDANGERING  MINES, 

Mining     Development     Central     Inst.,     Budapest 

(Hungary). 

For  primary  bibliographic  entry  see  Field  8E. 

W87-09607 


CAVING  OF  A  COAL  SEAM  UNDER  KAMP- 
TEE  AQUIFERS  OF  INDIA, 

Central  Mining  Research  Station,  Dhanbad  (India). 
For  primary  bibliographic  entry  see  Field  2F. 
W87-09608 


APPLICATION  OF  NON-POINT  SOURCE  RE- 
SPONSE FUNCTIONS  TO  GENERAL  URBAN 
LAND  USES, 

Catholic    Univ.    of   America,    Washington,    DC. 
Dept  of  Civil  Engineering. 
Poi  primary  bibliographic  entry  see  Field  5B. 
W87-09751 


ALLUVIAL  STREAMBED  DEGRADATION, 

Georgia  Inst    of  lech.,  Atlanta.  School  of  Civil 
Engineering. 

I  or  primary  bibliographic  entry  see  Field  2J. 
W87-W78I 


SLACK-WATER  DEPOSITS  AND  THE  MAGNI- 
TUDE AND  FREQUENCY  OF  FLASH 
FLOODS,  EASTERN  KENTUCKY, 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

For  primary  bibliographic  entry  see  Field  2E. 
W87-09791 


WATER  QUALITY  DATA  FOR  STREAMS  IN 
THE  UPPER  NORTH  FORK  OF  THE  GUNNI- 
SON RIVER,  COLORADO, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-09807 


GROUND-WATER  DATA  FOR  THE  HANNA 
AND  CARBON  BASINS,  SOUTHCENTRAL 
WYOMING,  THROUGH  1980, 

Geological   Survey,   Cheyenne,   WY.   Water   Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  2F. 

W87-09823 


EFFECTS  OF  SURFACE  MINING  ON 
STREAMFLOW,  SUSPENDED-SEDIMENT, 
AND  WATER  QUALITY  IN  THE  STONY  FORK 
DRAINAGE  BASIN,  FAYETTE  COUNTY, 
PENNSYLVANIA, 

Geological  Survey,  Pittsburgh,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-09857 


EFFECTS  OF  POTENTIAL  SURFACE  COAL 
MINING  ON  DISSOLVED  SOLIDS  IN  OTTER 
CREEK  AND  IN  THE  OTTER  CREEK  ALLUVI- 
AL AQUIFER,  SOUTHEASTERN  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

M.  R.  Cannon. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  85-4206,  1985.  52  p,  4  fig,  23  tab,  43  ref,  2 

plates. 

Descriptors:  "Coal  mines,  *Water  quality,  *Water 
pollution  sources,  *Montana,  'Powder  River  basin 
coal  region,  Hydrology,  Coal  mining  effects. 

Otter  Creek  drains  an  area  of  709  square  miles  in 
the  coal-rich  Powder  River  structural  basin  of 
southeastern  Montana.  The  Knobloch  coal  beds  in 
the  Tongue  River  Member  of  the  Paleocene  Fort 
Union  Formation  is  a  shallow  aquifer  and  a  target 
for  future  surface  mining  in  the  downstream  part 
of  the  Otter  Creek  basin.  A  mass-balance  model 
was  used  to  estimate  the  effects  of  potential  mining 
on  the  dissolved  solids  concentration  in  Otter 
Creek  and  in  the  alluvial  aquifer  in  the  Otter  Creek 
valley.  With  extensive  mining  of  the  Knobloch 
coal  beds,  the  annual  load  of  dissolved  solids  to 
Otter  Creek  at  Ashland  at  median  streamflow 
could  increase  by  2,873  tons,  or  a  32-percent  in- 
crease compared  to  the  annual  pre-mining  load. 
Increased  monthly  loads  of  Otter  Creek,  at  the 
median  streamflow,  could  range  from  15  percent  in 
February  to  208  percent  in  August.  The  post- 
mining  dissolved  solids  load  to  the  subirrigated 
part  of  the  alluvial  valley  could  increase  by  71 
percent.  The  median  dissolved  solids  concentration 
in  the  subirrigated  part  of  the  valley  could  be  4,430 
milligrams  per  liter,  compared  to  the  pre-mining 
median  concentration  of  2,590  milligrams  per  liter. 
Post-mining  loads  from  the  potentially  mined  land- 
scape were  calculated  using  saturated-paste-extract 
data  from  506  overburdened  samples  collected 
from  26  wells  and  test  holes.  Post-mining  loads  to 
the  Otter  Creek  valley  likely  would  continue  at 
increased  rates  for  hundreds  of  years  after  mining. 
If  the  actual  area  of  Knobloch  coal  disturbed  by 
mining  were  less  than  that  used  in  the  model,  post- 
mining  loads  to  the  Otter  Creek  valley  would  be 
proportionally  smaller.  (USGS) 
W87-09864 


DEEP  DEPRESSION  OF  THE  PIEZOMETRIC 
LEVEL  IN  THE  THERMAL  SPRING  OF  TE- 


PLICE  (NORTHWESTERN  BOHEMIA, 

CZECHOSLOVAKIA),  DUE  TO  OPEN  PIT  EX- 
CAVATION OF  LIGNITE  (L'ABAISSEMENT 
PROFOND  DU  NIVEAU  PIEZOMETRIQUE 
DES  SOURCES  THERMALES  DE  TEPLICE 
(NORD-OUEST  DE  LA  BOHEME,  TCHESCOS- 
LOVAQUIE)  AU  COURS  DE  L'EXPLOITA- 
TION  DE  LIGNITE  A  CIEL  OUVERTJ, 
Vysoka  Skola  Banska,  Ostrava  (Czechoslovakia). 
For  primary  bibliographic  entry  see  Field  4B. 
W87-09901 


IMPLICATIONS  OF  GRAVEL  EXTRACTION 
ON  GROUNDWATER  CONDITIONS, 

Birmingham  Univ.  (England).  Dept.  of  Geological 
Sciences. 
J.  W.  Lloyd. 

IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I  and  II,  1984.  SIAMOS  78.  p  1249-1264,  8 
fig,  4  ref. 

Descriptors:  'Gravel  mining,  'Gravel,  "Ground- 
water availability,  'Groundwater  depletion, 
•Groundwater  movement,  'Groundwater  pollu- 
tion, 'Groundwater,  Construction  materials, 
United  Kingdom,  Flow  pattern,  Model  studies, 
Digital  models. 

The  mining  of  gravel  for  construction  is  a  major 
industry  in  the  United  Kingdom.  A  large  propor- 
tion of  the  gravel  extracted  is  from  alluvium  in 
river  valleys,  where  groundwater  abstraction  for 
water  supply  purposes  is  important  and  farming  is 
extensive.  Gravel  operations  affect  the  groundwat- 
er flow  patterns  on  a  short  term  basis  when  dry 
working  is  carried  out  and  on  a  long  term  basis 
when  poor  permeability  back-filling  is  used.  The 
effects  of  gravel  operations  causing  derogation  of 
wells,  pollution  and  water-logging  of  farm  land  are 
outlined.  A  digital  model  is  used  to  illustrate  the 
degree  of  permanent  effects  under  gravel  back- 
filling in  a  valley.  (Author's  abstract) 
W87-09902 


GROUNDWATER  PROBLEMS  CAUSED  BY 
EXCAVATION  OF  BUILDING  BASEMENT 
FROM  THE  VIEWPOINT  OF  NATURE  CON- 
SERVATION, 

Tohoku  Univ.,  Sendai  (Japan). 
H.  Okutsu. 

IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I  and  II,  1984.  SIAMOS  78.  p  1275-1290,  13 
fig,  6  ref. 

Descriptors:  'Construction  effects,  'Groundwater 
level,  'Groundwater  depletion,  'Groundwater  re- 
cession, Construction,  Japan,  Sendai,  Water  level, 
Groundwater,  Trees,  Wells,  Well  function. 

Groundwater  problems  are  discussed  including:  (1) 
the  influence  of  excavation  for  building  basements 
(-9  to- 17  meters)  recorded  by  automatic  gages  and 
by  damage  to  on  the  Zelkova  trees  planted  along 
the  road  sides  as  the  symbol  tree  of  Sendai  City;  (2) 
payments  for  damage  to  wells  affected  by  the 
lowering  of  the  groundwater  table  caused  by  the 
excavation,  and  (3)  future  groundwater  problems 
and  protection  from  the  viewpoint  of  nature  con- 
servation. (Author's  abstract) 
W87-09904 


HYDROLOGIC  LAND  USE  CLASSIFICATION 
USING  LANDSAT, 

Hydrologic  Engineering  Center,  Davis,  CA. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-09991 


4D.  Watershed  Protection 


VARIABLE  SOURCE  AREAS  OF  WATERSHED 
RUNOFF  IN  A  SMALL  FOREST  WATERSHED: 
PHASE  I, 

Washington  State  Univ.,  Pullman.  Dept.  of  Forest- 
ry and  Range  Management. 
D.  R.  Satterlund. 
Available  from  the  National  Technical  Information 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Identification  Of  Pollutants — Group  5A 


Service,  Springfield,  VA  22161,  as  PB86- 157393/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. State  of  Washington  Water  Research  Center, 
Pullman.  Project  Completion  Report,  June  1985. 
39  p,  20  fig,  2  tab,  35  ref.  Contract  No.  14-08-0001- 
G940.  USGS  Project  No.  G940-04  (A- 128- 
WASH). 

Descriptors:  'Rainfall-runoff  relationships,  'Snow- 
melt,  'Washington,  Forest  watersheds,  Watershed 
management,  Forests. 

Examination  of  a  small  mountain  watershed  occu- 
pied by  grand  fir  (Abies  grandis),  western  redcedar 
(Thuja  plicata),  and  western  hemlock  (Tsuga  he- 
terophylla)  habitat  types  in  northern  Idaho  re- 
vealed that  80  percent  of  the  time,  less  than  5 
percent  of  its  area  would  generate  runoff  in  re- 
sponse to  rain  or  snowmelt.  The  extent  and  loca- 
tion of  active  source  areas  were  only  moderately 
well-correlated  with  the  extent  and  location  of  the 
live  stream  system.  Although  a  detailed  vegetation 
study  has  not  been  undertaken,  observations  sug- 
gest that  persistent  source  areas  may  be  well-corre- 
lated with  vegetation,  which  indicates  the  presence 
of  available  moisture  throughout  most  of  the  grow- 
ing season.  (Satterlund-WSU) 
W87-09794 


USING  TIME  DOMAIN  REFLECTOMETRY 
TO  MEASURE  FROST  DEPTH  AND  FROZEN 
WATER  CONTENT  IN  SOIL, 

Washington  State  Univ.,  Pullman.  Dept.  of  Agron- 
omy and  Soils. 

For  primary  bibliographic  entry  see  Field  7B. 
W87-09795 


CORRECTION  OF  CLAY  SLOPES  BY  MEANS 

OF  THE   EXECUTION   OF   UNDERGROUND 

DRAINAGE   NETWORKS   (CORRECCION   DE 

LADERAS  ARCILLOSAS  MEDIANTE  LA  EJE- 

CUCION  DE  PANTALLAS  DRENANTES  SUB- 

TERRANEAS), 

Agroman    Empresa    Constructora    S.A.,    Madrid 

(Spain). 

For  primary  bibliographic  entry  see  Field  4B. 

W87-09907 


5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


ORGANIC  COMPONENTS  IN  BULK  AND 
WET-ONLY  PRECIPITATION, 

Oregon   State   Univ.,   Newport.    Marine   Science 

Center. 

M.  A.  Mazurek,  and  B.  R.  T.  Simoneit. 

CRC   Press,   Boca  Raton,   Florida.    1986.    140  p. 

Descriptors:  'Organic  compounds,  'Precipitation, 
'Pollutant  identification,  Air  pollution,  Informa- 
tion exchange,  Data  interpretation,  Data  collec- 
tions. 

Recent  investigations  of  rain,  snow,  fog,  dew,  and 
cloud  water  have  continued  to  study  precipitation 
with  regard  to  air  pollution  monitoring,  to  geo- 
chemical  nutrient  cycling,  and  to  the  atmospheric 
processes  of  nucleation  and  washout.  Despite  the 
sustained  interest  in  the  organic  chemistry  of  pre- 
cipitation, no  reports  have  presented  a  compilation 
of  concentration  data  for  the  various  species  identi- 
fied, nor  of  the  method  which  have  been  utilized  in 
the  collection  and  identification  of  the  organic 
components.  This  survey  has  been  conducted  in 
order  to  meet  this  research  need,  but  with  the 
overall  objective  of  providing  a  basis  for  the  for- 
mulation of  standard  collection  and  analytical 
methodologies  to  be  used  in  the  quantitative  analy- 
sis and  identification  of  trace  level  organic  species 
contained  in  precipitation  samples.  Chemical  speci- 
ation,  bulk  organic  constituent  determinations, 
sampling  and  storage  techniques,  and  analytical 
methodologies  have  been  summarized  into  tables 
for  purposes  of  qualitative  comparisons,  since  the 
heterogeneities  of  the  methods  applied  for  collec- 


tion and  analysis  prevent  the  direct  quantitative 
comparison  of  these  data.  To  date,  there  has  been 
no  systematic  evaluation  of  the  sampling  and  meas- 
urement protocols  which  have  been  utilized  in  the 
assessment  of  precipitation  organic  components. 
Data  interpretation  for  both  historical  accounts 
and  contemporary  determinations  becomes  an  am- 
biguous and  arbitrary  process  in  the  absence  of 
established  and  well-defined  procedures.  Funda- 
mentally, the  problem  of  data  comparability  is 
related  to  the  intrinsic  nature  of  precipitation 
events.  Therefore,  precipitation  sampling  is  a  time- 
averaging  procedure  that  is  operative  over  a  spe- 
cific receptor  area.  As  such,  the  data  must  neces- 
sarily relate  the  factors  of  sampling  duration  and  of 
collector  surface  area  to  the  determined  levels  of 
species  loadings  or  concentrations.  The  foregoing 
precipitation  chemical  data  of  organic  constituents 
as  an  empirical  data  base  that  can  provide  a  basis 
for  future  investigations  of  organic  chemical  stud- 
ies of  precipitation  is  presented.  It  is  concluded 
that  the  aim  of  this  survey  has  been  to  assimilate 
precipitation  data  relating  to  the  organic  fraction. 
Review  of  the  various  research  efforts  has  demon- 
strated the  substantive  lack  of  consistent  methodol- 
ogy for  sample  collection,  preservation,  storage, 
analysis,  and  data  interpretation.  Of  necessity, 
future  research  must  address  this  deficiency,  and 
provide  a  new  integrated  point  of  departure  from 
which  subsequent  investigations  of  precipitation 
organic  chemistry  may  logically  advance.  (Lantz- 
PTT) 
W87-09628 


SAMPLING      DESIGN       FOR      RESERVOIR 
WATER  QUALITY  INVESTIGATIONS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  7A. 

W87-09632 


EFFECTS  OF  SELECTED  SAMPLING  EQUIP- 
MENT AND  PROCEDURES  ON  THE  CON- 
CENTRATIONS OF  TRICHLOROETHYLENE 
AND  RELATED  COMPOUNDS  IN  GROUND 
WATER  SAMPLES, 

Geological  Survey,  Syosset,  NY.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W87-09671 


EVALUATION  OF  A  FLUORESCENT  ANTI- 
BODY TECHNIQUE  FOR  THE  RAPID  ENU- 
MERATION OF  BACTEROIDES  FRAGILIS 
GROUP  OF  ORGANISMS  IN  WATER, 

Norges  Tekniske  Hoegskole,  Trondheim.  Div.  of 

Hydraulic  and  Sanitary  Engineering. 

L.  Fiksdal,  and  J.  D.  Berg. 

Journal  of  Applied  Bacteriology  JABAA4,  Vol. 

62,  No.  4,  p  377-383,  April  1987.  5  fig,  1  tab,  14  ref. 

Descriptors:  'Analytical  methods,  'Fluorescent 
antibody  technique,  'Bacteroides,  'Water  analysis, 
Feces,  Coliforms,  Disinfection,  Public  health. 

The  Bacteroides  fragilis  group  has  been  evaluated 
as  a  prospective  rapid  indicator  of  fecal  contamina- 
tion of  water.  Fluorescent  antibody  (FA)  stained 
B.  fragilis  group  bacteria  were  enumerated  micro- 
scopically and  compared  with  fecal  coliform  or 
Escherichia  coli  counts  as  indicators  of  fecal  con- 
tamination. Environmental  samples  included  sur- 
face waters  (raw  drinking  water  and  known  con- 
taminated water).  Laboratory  disinfection  experi- 
ments with  ozone,  chlorine  and  u.v.  radiation  were 
also  performed.  Bacteroides  FA  counts  specifically 
detected  recent  human  fecal  contamination  in  field 
samples  in  2-3  h.  Samples  with  a  high  content  of 
particulates  or  debris  limited  the  sensitivity  to 
about  10  FA  counts/ml.  Viable  counts  showed  that 
the  sensitivity  to  all  three  disinfection  agents  was 
essentially  the  same  for  Bacteroides  and  E.  coli. 
Fluorescent  antibody  counts  of  Bacteroides,  con- 
versely, were  not  altered  by  any  of  the  agents. 
Therefore,  the  Bacteroides  FA  method  is  not  rec- 
ommended for  routine  monitoring  but  may  be 
useful  for  cases  where  extensive  human  fecal  con- 
tamination is  suspected  (e.g.  pipeline  rupture  or 
pollution  of  recreational  water)  and  where  rapid 
remedial  action  must  be  taken  to  protect  the  public 
health.  (Author's  abstract) 


W87-09712 


CORRELATION  DETECTORS  FOR  SELEC- 
TIVE DETECTION  OF  POLLUTANTS  IN  NAT- 
URAL WATERS, 

Georgia  Univ.,  Athens.  Dept.  of  Chemistry. 
J.  L.  Anderson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87- 179545/ 
AS.  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Environmental  Resources  Center,  Georgia 
Institute  of  Technology,  Atlanta.  Report  No.  ERC 
02-86,  July  1986.  90  p,  6  tab,  21  fig,  55  ref.  Con- 
tract No.  14-08-0001-G-1011.  USGS  Project  No. 
G1011-02. 

Descriptors:  'Pollutant  identification,  'Electrodes, 
'Water  analysis,  'Correlation  detectors,  'Electro- 
chemistry, 'Spectrophotometry,  Thin-layer  flow 
channels. 

Theory  was  developed  and  experimentally  tested 
for  the  response  of  amperometric  electrochemical 
detectors  in  thin-layer  flow  channels,  and  theory 
was  developed  and  preliminary  experiments  initiat- 
ed for  the  response  of  spectroelectrochemical  cor- 
relation detectors  in  thin-layer  flow  channels.  The 
theory  for  amperometric  response  was  evaluated 
experimentally  for  several  designs  of  arrays  of  thin 
strip  microelectrodes  in  series  on  one  wall  of  a 
flow  channel,  with  long  axes  perpendicular  to 
flow.  The  electrode  arrays  were  fabricated  micro- 
lithographically,  using  gold  conductors  on  silicon 
dioxide-covered  silicon  wafers,  and  platinum  con- 
ductors on  glass  or  quartz  substrates.  Experiments 
were  carried  out  using  flow  injection  methodology 
with  sufficiently  large  injected  volume  to  insure 
attainment  of  steady-state  response.  Experimental 
response  was  in  excellent  agreement  with  theoreti- 
cal prediction,  for  a  series  of  uniformly  spaced 
arrays  of  gold  microelectrodes  with  widely  vary- 
ing spacing  and  number  of  electrodes.  Optimum 
progression  of  microelectrode  spacing  across  the 
array  was  investigated  theoretically.  It  was  shown 
that  the  optimum  geometry  is  a  uniform  array  of 
strip  electrodes  of  equal  size  and  constant  spacing. 
Experimental  results  support  the  theoretical  con- 
clusion. Theory  was  developed  for  the  correlation 
detector  based  on  electrochemical  and  spectropho- 
tometric  signals  generated  simultaneously  in  thin- 
layer  detector  cell.  The  optimum  geometry  for  the 
spectrophotometric  optical  beam  was  evaluated 
based  on  signal/noise  considerations,  assuming  that 
shot  noise  was  the  dominant  noise  source.  Opti- 
mum response  is  predicted  for  illumination  parallel 
to  the  electrode  surface  and  either  parallel  or  per- 
pendicular to  flow.  Preliminary  experiments  are 
qualitatively  consistent  with  theoretical  predic- 
tions. (Anderson-Univ  of  Georgia) 
W87-09776 


HYDROGEOLOGIC  AND  WATER-QUALITY 
CHARACTERISTICS  OF  THE  CRETACEOUS 
AQUIFER,  SOUTHWEST  MINNESOTA, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W87-09850 


ESTIMATING  IRON  AND  ALUMINUM  CON- 
TENT OF  ACID  MINE  DISCHARGE  BY  USE 
OF  ACIDITY  TITRATION  CURVES, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W87-09854 


PROPOSED  APPLICATION  OF  AUTOMATED 
BIOMONITORING  FOR  RAPID  DETECTION 
OF  TOXIC  SUBSTANCES  IN  WATER  SUP- 
PLIES FOR  PERMANENT  SPACE  STATIONS, 

Tennessee  Technological  Univ.,  Cookeville. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-09925 


BIOLOGICAL  TESTING  TO  CONTROL  TOXIC 
WATER  POLLUTANTS, 

Environmental    Protection   Agency,   Washington, 
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DC.  Office  of  Water  Enforcement. 

T.  M.  Wall,  and  R.  W.  Hanmer. 

Journal  of  the  Water  Pollution  Control  Federation 

JWPFA5,  Vol.  59,  No.  1,  p  7-12,  January  1987.  6 

ref. 

Descriptors:  'Bioassay,  *Water  pollution  control, 
•Administrative  agencies,  'Toxicology,  'Monitor- 
ing, 'Pollutant  identification,  Assay,  Environmen- 
tal protection,  Water  quality  standards,  Water 
quality  control,  Water  quality  management,  Or- 
ganic compounds,  Effluents,  Pesticides, 
Wastewater  treatment,  Wastewater  facilities, 
Heavy  metals,  Computers,  Automation. 

The  use  of  toxicity  testing  in  the  National  Pollut- 
ant Discharge  Elimination  System  (NPDES)  is 
reviewed  and  examples  are  provided  of  how  such 
testing  has  improved  regulatory  control  of  toxi- 
cants discharged  by  industrial  and  municipal 
wastewater  facilities.  Topics  discussed  include 
identifying  corrective  actions,  and  monitoring  for 
effluent  effects.  It  is  concluded  that  toxicity  testing 
can  improve  the  assessment  and  control  of  water 
pollutants  when  used  in  conjunction  with  tradition- 
al analyses  such  as  chemical-specific  control  pro- 
grams and  technical  review  of  manufacturing  proc- 
esses and  purification  technology.  In  the  next  sev- 
eral years,  the  U.S.  Environmental  Protection 
Agency  plans  to  increase  the  use  of  toxicity  testing 
to  control  wastewater  discharges.  (Doria-PTT) 
W87-09944 


QUANTIFICATION  OF  ODOUR  PROBLEMS 
ASSOCIATED  WITH  LIQUID  AND  SOLID 
FEEDLOT  AND  POULTRY  WASTES, 

National  Inst,  for  Water  Research,  Bellville  (South 

Africa).  Cape  Regional  Lab. 

A.  J.  du  Toit. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.   1/2,  p  31-41,  1987.  9  fig,  7  tab,  14  ref. 

Descriptors:  'Feed  lots,  'Odors,  'Animal  wastes, 
'Wastewater  treatment,  'Industrial  wastewater, 
Wastewater,  Effluents,  Rural  areas. 

To  prove  the  validity  of  an  odor  complaint,  a 
standard  evaluation  procedure,  whereby  selected 
odor  compounds  are  monitored,  is  proposed  for 
use  of  Health  authorities.  The  technique  deter- 
mines the  dispersion  of  specific  compounds  from  a 
point  source.  Odor  threshold  limits,  determined  by 
specialists  odor  panels,  are  used  to  evaluate  the 
seriousness  of  the  problem.  Thereafter,  individual 
waste  handling  systems  are  isolated  as  possible 
point  sources  of  offensive  odors.  If  dispersion  stud- 
ies and  high  odor  compound  concentrations  prove 
the  validity  of  a  complaint,  individual  sites  are 
investigated  to  determine  the  identity  of  the  mal- 
functioning handling  phase(s)  of  a  specific  treat- 
ment system.  Results  of  various  parameters  are 
related  to  offensiveness  in  this  procedure.  The 
practical  and  objective  nature  of  this  technique 
makes  it  particularly  suitable  for  application  in 
semi-rural  environments  where  agricultural  activi- 
ties have  impinged  in  residential  areas.  (Author's 
abstract) 
W87-10047 


COBALT  DETERMINATION  IN  NATURAL 
WATERS  USING         CATION-EXCHANGE 

LIQUID  CHROMATOGRAPHY  WITH  LU- 
MINOL  CHEMILUMINESCENCE  DETEC- 
TION, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Earth,  Atmospheric  and  Planetary  Sciences. 
For  primary  bibliographic  entry  see  Field  7B. 
W87- 10073 


STABLE  ISOTOPE  DILUTION  ANALYSIS  OF 
HYDBOLOGIC  SAMPLES  BY  INDUCTIVELY 
COUPLED  PLASMA  MASS  SPECTROMETRY, 

Geological  Survey,  Denver,  CO. 

for  primary  bibliographic  entry  see  Field  7B. 

W87- 10074 


11)1  niii-k.aTION  OF  A  METALLOTHION- 
EIN-MKE,  HEAVY  METAL  BINDING  PRO- 
II  IN  IN  I  UK  FRESHWATER  BIVALVE,  COR- 
Hl<  I  |.A  FI.UMINEA, 


Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 

F.  G.  Doherty,  M.  L.  Failla,  and  D.  S.  Cherry. 
Comparative    Biochemistry    and    Physiology    (C) 
CBPCEE,  Vol.  87,  No.  1  p  113-120,  1987.  3  fig,  69 
ref. 

Descriptors:  'Pollutant  identification,  'Heavy 
metals,  'Proteins,  'Bioindicators,  'Metallothion- 
ein,  'Clams,  Tissue  analysis,  Population  exposure. 

The  Asiatic  clam,  Corbicula  fluminea,  possesses  a 
heat  stable,  heavy  metal  binding  protein  (HMBP) 
with  an  apparent  molecular  weight  similar  to  that 
of  rat  liver  metallothionein  (MT).  Significant  in- 
creases (1.2-1.6-fold)  in  the  concentrations  of 
HMBP  were  observed  following  30-day  exposures 
to  either  temperature  extremes  (4  or  30  C)  CI  (0.29 
mg/L  total  residual  CI),  or  dissolved  Zn  (0.50  mg/ 
L).  Exposure  to  dissolved  Cd  (0.10  mg/L)  for  30 
days  in  two  separate  studies  resulted  in  1.8-  and 
2.8-fold  increases  in  HMBP  levels.  Exposure  to 
dissolved  Cd  (<  0.01,  0.10,  0.59  and  0.99  mg/L) 
for  42  days  resulted  in  the  greatest  increases  in 
HMBP  occurring  at  0.10  mg/L.  Together  these 
results  revealed  that  relative  concentrations  of 
MT-like  HMBP  in  tissues  of  the  freshwater  Asiatic 
clam  were  differentially  influenced  by  the  type, 
concentration  and  duration  of  exposure  to  a  stres- 
sor. (Author's  abstract) 
W87-10077 


BIOLOGICAL    SURVEILLANCE    OF    WATER 

QUALITY  -  1.  A  COMPARISON  OF  MACROIN- 

VERTEBRATE    SURVEILLANCE    METHODS 

IN  RELATION  TO  ASSESSMENT  OF  WATER 

QUALITY,  IN  A  CHALK  STREAM, 

Freshwater     Biological     Association,     Wareham 

(England).  River  Lab. 

L.  C.  V.  Pinder,  M.  Ladle,  T.  Gledhill,  J.  A.  B. 

Bass,  and  A.  M.  Matthews. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   109, 

No.  2,  p  207-226,  April  1987.  5  fig,  9  tab,  15  ref. 

Descriptors:  'Bioindicators,  'Chalk  streams,  'Lim- 
nology, 'Macroinvertebrates,  'Sediments,  'Macro- 
phytes,  Riffles,  Water  quality,  Comparison  studies, 
Invertebrates. 

Spring  and  autumn  samples  of  macroinvertebrates 
were  obtained  from  gravel,  soft  sediments  and  the 
macrophyte,  Ranunculus  calcareus,  at  a  riffle  site 
on  a  southern  English  chalk  stream.  Various  diver- 
sity indices  and  pollution  indices  were  applied  to 
the  data  and  comparisons  made  between  the  differ- 
ent substrata,  sampling  methods  and  levels  of  iden- 
tification of  the  invertebrates.  (Author's  abstract) 
W87-10094 
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ACID  RAIN  AND  DRY  DEPOSITION, 

Oklahoma    Univ.,    Norman.    Environmental    and 

Ground  Water  Inst. 

L.  W.  Canter. 

Lewis  Publishers,  Inc.,  Chelsea,  MI.  1986.  370  p. 

Descriptors:  'Dry  deposition,  'Fallout,  'Acid  rain, 
'Water  pollution  sources,  'Water  pollution  effects, 
•Air  pollution,  Model  studies,  Path  of  pollutants, 
Fate  of  pollutants,  Environmental  effects,  Metals, 
Organic  compounds. 

Acid  rain  has  become  an  environmental  concern  of 
global  importance  within  the  last  decade.  As  addi- 
tional monitoring  data  are  collected,  industrialized 
nations  and  industrial  areas  within  developing  na- 
tions are  recognizing  the  ubiquitous  nature  of  this 
concern.  Due  to  the  movement  of  air  masses  over 
great  distances,  long-range  transport  and  subse- 
quent deposition  of  precipitation  acidity  and  dry 
atmospheric  constituents  are  causing  transboun- 
dary  or  transnational  pollution  to  be  included  on 
the  world's  environmental  agenda.  A  scientific/ 
technical  approach  should  be  used  in  developing 
an  understanding  of  the  causes,  consequences,  and 
corrective  actions  necessary  to  deal  with  acid  rain 
and  dry  deposition.  Due  to  the  relative  newness  of 
this  environmental  concern,  a  large  number  of 
technical  reports,  papers,  and  conference  proceed- 


ings are  being  published  annually.  This  book  con- 
tains a  summary  of  such  published  information 
available  in  the  mid-1980's.  This  book  is  organized 
into  six  chapters  and  eight  appendices.  Following 
an  introductory  chapter,  Chapter  2  provides  a 
summary  of  general  information  on  the  acid  rain 
problem.  Chapter  3  relates  to  the  atmospheric  for- 
mation, modeling,  and  long-range  transport  of  acid 
rain  constituents.  Chapter  4  describes  the  multiple 
effects  of  acid  rain  on  both  terrestrial  and  aquatic 
ecosystems.  Strategies  for  controlling,  or  at  least 
minimizing,  the  acid  rain  problem  are  discussed  in 
Chapter  5.  Dry  deposition  of  atmospheric  pollut- 
ants is  addressed  in  Chapter  6,  with  emphasis  given 
to  precipitation  metals  and  organics.  Abstracts  of 
the  540  included  references  are  divided  into  eight 
appendices  as  follows:  general  information  on  acid 
rain,  atmospheric  reactions,  atmospheric  models, 
long-range  transport  of  air  pollutants,  effects  of 
acid  precipitation,  control  strategies,  dry  deposi- 
tion, and  precipitation  metals  and  organics.  (Lantz- 
PTT) 
W87-09624 


SALT  WATER  INTRUSION:  STATUS  AND  PO- 
TENTIAL IN  THE  CONTIGUOUS  UNITED 
STATES, 

Oklahoma    Univ.,    Norman.    Environmental    and 

Ground  Water  Inst. 

S.  F.  Atkinson,  G.  D.  Miller,  D.  S.  Curry,  and  S. 

B.  Lee. 

Lewis  Publishers,  Inc.,  Chelsea,  MI.  1986.  390  p. 

Descriptors:  'Saline  water  intrusion,  'Groundwat- 
er quality,  'Saline  water,  'Groundwater  pollution, 
Groundwater  management,  Salinity,  Water  quality 
control,  Leaky  aquifers,  Aquifers,  Tides,  Pumping. 

Salt  water  can  move  into  fresh  groundwater  sup- 
plies as  a  result  of  overpumping  in  coastal  and  tidal 
areas,  overpumping  in  noncoastal  areas  which 
overlay  saline  water,  movement  of  saline  water 
through  leaky  well  casings,  and  via  natural  proc- 
esses such  as  tidal  variations  or  drought.  Salt  water 
intrusion  into  fresh  groundwater  can  limit  the  uses 
of  groundwater  for  agricultural,  industrial,  or  do- 
mestic purposes.  Due  to  the  increasing  demands 
for  usage  of  groundwater  resources  in  the  contigu- 
ous United  States,  it  is  important  to  evaluate  and 
control  salt  water  intrusion  into  these  valuable 
resources.  This  book  provides  a  summary  of  the 
status  and  potential  for  salt  water  intrusion  into 
groundwater  in  the  contiguous  United  States. 
While  the  focus  is  on  resultant  limitations  in  the 
agricultural  usage  of  groundwater,  the  book  is  not 
limited  to  this  singular  limitation  in  resource  usage. 
The  book  is  organized  into  five  chapters  and  two 
appendices.  Key  chapters  or  chapter  sections  are 
included  on  the  effects  of  salinity,  sources  of  salt 
water  intrusion,  physical  control  methods,  results 
of  a  survey  of  the  national  status  of  salt  water 
intrusion,  and  a  systematic  methodology  for  con- 
sidering current  and  future  salt  water  intrusion 
problems  by  water  resources  aggregated  subareas. 
(Lantz-PTT) 
W87-09625 


STABILIZATION  OF  CADMIUM  AND  LEAD 
IN  PORTLAND  CEMENT  PASTE  USING  A 
SYNTHETIC  SEAWATER  LEACHANT, 

New  Hampshire  Univ.,  Durham. 

K.  M.  Campbell,  T.  El-Korchi,  D.  Gress,  and  P. 

Bishop. 

Environmental  Progress  ENVPDI,  Vol.  6,  No.  2, 

p  99-103,  May  1987.  5  fig,  1  tab,  1 1  ref. 

Descriptors:  'Cadmium,  'Lead,  'Portland  cement, 
'Concrete  technology,  Seawater,  Leachates, 
Cement,  Concretes,  Stabilization. 

The  seawater  leachability  of  cadmium  and  lead 
sludges  solidified  in  portland  cement  paste  was 
investigated.  The  leachates  of  the  wastes  contain- 
ing cadmium  and  lead  were  analyzed  for  metal 
contents  using  flame  atomic  absorption  spectro- 
photometry (AAS)  as  well  as  pH  and  alkalinity.  A 
control  sample  containing  only  portland  cement 
paste  was  also  leached  to  serve  as  a  comparison. 
Results  show  that  the  total  cadmium  leached  from 
the  stabilized  waste  over  a  50-day  period  was 
about    1.0%   of  the  total  cadmium  added   to  the 
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paste.  Lead  was  not  detected  in  the  leachate,  how- 
ever, this  could  be  due  to  physical  and  analytical 
interferences  associated  with  lead.  The  pH  and 
alkalinity  data  show  that  initially,  hydroxide  is 
leached  from  the  waste  and  calcium  carbonates  are 
formed  on  the  particle  surfaces.  After  a  50-day 
period,  the  pH  and  alkalinity  of  the  waste  leachates 
approach  that  of  the  seawater  leachant.  The  mi- 
crostructure  of  the  waste  samples  was  investigated 
using  scanning  electron  microscopy  (SEM),  energy 
dispersive  X-ray  analysis  (EDXA)  and  powder  X- 
ray  diffraction  (XRD).  The  presence  of  lead  did 
not  have  an  effect  on  the  hydrated  structure  of  the 
Portland  cement  paste,  whereas  cadmium  seemed 
to  create  a  more  porous  microstructure  with  abun- 
dant colloidal  ettringite  (a  calcium  sulfoaluminate 
compound  often  found  in  hydrated  portland 
cement  paste).  Fixation  of  cadmium  in  portland 
cement  paste  accelerates  sulfate  attack  on  the  paste 
by  seawater,  which  in  turn  leads  to  destructive 
cracking  of  the  paste.  It  appears  that  cadmium 
release  is  related  to  the  physical  destruction  of  the 
portland  cement  paste.  (Author's  abstract) 
W87-09660 


RADON-222  CONCENTRATION  AND  AQUI- 
FER LITHOLOGY  IN  NORTH  CAROLINA, 

North  Carolina  Univ.   at  Chapel   Hill.   Dept.   of 

Environmental  Sciences  and  Engineering. 

D.  P.  Loomis. 

Ground  Water  Monitoring  Review  GWMRDU, 

Vol.  7,  No.  2,  p  33-39,  Spring  1987.  3  fig,  2  tab,  32 

ref. 

Descriptors:  *Radon,  'Groundwater,  *Lithology, 
•North  Carolina,  'Aquifers,  Radioactivity,  Geolo- 
gy, Population  exposure,  Prediction,  Field  tests. 

The  presence  of  the  radioactive  gas  radon  (Rn-222) 
in  many  groundwater  supplies  is  a  potentially  sig- 
nificant source  of  public  exposure  to  ionizing  radi- 
ation. A  wide  range  of  radon  concentrations  has 
been  measured  in  groundwater  in  North  Carolina, 
including  some  far  in  excess  of  national  average 
concentrations.  North  Carolina  is  geologically 
complex  and  groundwater  radon  concentrations 
vary  considerably  among  the  state's  aquifers.  The 
highest  average  radon  concentrations  occur  in 
areas  underlain  by  granites  (geometric  mean  5910 
pCi/L),  and  the  lowest  occur  in  the  Atlantic 
Coastal  Plain  region  (48pCi/L).  Average  radon 
levels  intermediate  between  these  extremes  are 
characteristic  of  the  large  areas  of  North  Carolina 
underlain  by  gneisses,  schists  and  metavolcanic 
rocks.  Relative  average  radon  concentrations  in 
groundwater  from  the  rock  types  surveyed  are 
consistent  with  relative  abundances  of  uranium,  the 
parent  element  of  radon,  in  these  rocks.  Although 
other  geologic  and  hydrologic  factors  also  have  an 
effect,  aquifer  lithology  is  a  useful  predictor  of  the 
concentration  of  radon  in  groundwater.  The  oc- 
currence of  high  radon  concentrations  in  certain 
aquifer  types,  such  as  granites,  shows  that  geologic 
factors  should  be  considered  in  estimates  of  popu- 
lation exposure  to  radon,  and  that  knowledge  of 
aquifer  geology  can  help  to  predict  groundwater 
radon  concentrations  in  areas  where  field  sampling 
has  not  been  done.  (Author's  abstract) 
W87-09666 


POTENTIAL  FOR  SOLUTE  RETARDATION 
ON  MONITORING  WELL  SAND  PACKS  AND 
ITS  EFFECT  ON  PURGING  REQUIREMENTS 
FOR  GROUND  WATER  SAMPLING, 

Oregon  Graduate  Center,  Beaverton.  Dept.  of  En- 
vironmental Science  and  Engineering. 
For  primary  bibliographic  entry  see  Field  7B. 
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INTERCEPTOR  TRENCHES  FOR  POSITIVE 
GROUND  WATER  CONTROL, 

Union  Carbide  Corp.,  Port  Lavaca,  TX.  Polyofins 
Div.  ' 

S.  G.  Gilbert,  and  J.  J.  Gress. 
Ground  Water  Monitoring  Review  GWMRDU, 
Vol,  7,  No.  2,  p  55-59,  Spring  1987.  9  fig,  5  ref. 

Descriptors:  *Water  pollution  control,  'Landfills, 
•Waste  dumps,  *Interceptor  trenches,  •Ground- 
water control,  *Path  of  pollutants,  *Waste  dispos- 


al, Leaching,  Construction  methods,  Excavation, 
Drainage. 

Interceptor  trenches  are  an  effective  groundwater 
control  method  at  waste  management  sites. 
Trenches  may  be  installed  without  disturbing  the 
wastes,  and  the  withdrawal  of  groundwater  recov- 
ers contaminants  that  have  left  the  waste  manage- 
ment perimeter.  The  rapid  and  steep  depression  of 
the  piezometric  surface  on  both  sides  of  the  trench 
is  positive  proof  of  a  barrier  to  horizontal  flow 
across  the  trench  in  the  affected  permeable  units. 
Historically,  the  construction  of  interceptor 
trenches  has  been  very  difficult.  A  new  and  effi- 
cient installation  method  has  been  developed  and 
successfully  utilized  for  several  applications  at  a 
petrochemical  facility  on  the  Texas  coastal  plain. 
Rapid  and  cost-effective  installation  is  made  possi- 
ble by  innovations  in  sump  and  trench  construction 
and  the  tie-in  between  the  two.  The  sump  is  con- 
structed first  using  standard  well  construction 
techniques  to  drill  a  96-inch  diameter  hole  to  con- 
tain the  42-inch  diameter  polyethylene  pipe  sump. 
A  European  designed  and  fabricated  trenching  ma- 
chine then  excavates  the  trench,  inserts  the  drain- 
age pipe  and  backfills  with  sand  and/or  gravel  in 
one  operation.  A  specially  designed  perforated 
pipe  entry  door  built  into  the  side  of  the  sump 
barrel  provides  for  efficient  and  safe  connection  of 
the  drainage  pipe  to  the  specially  designed  collec- 
tion sump.  The  effectiveness  of  interceptor  trench- 
es has  been  confirmed  in  full  scale  applications 
through  the  reversal  of  flow  gradients  and  the 
prevention  of  continued  horizontal  migration  of 
groundwater  contaminants.  (Author's  abstract) 
W87-09669 


FAULT  CONTROLLED  HYDROGEOLOGY  AT 
A  WASTE  PILE, 

Kaman  Tempo,  Santa  Barbara,  CA. 

B.  Keller,  E.  Hoylman,  and  J.  Chadbourne. 

Ground  Water  Monitoring  Review  GWMRDU, 

Vol,  7,  No.  2,  p  60-63,  Spring  1987.  2  fig,  2  tab,  5 

ref. 

Descriptors:  *Waste  disposal,  *Groundwater  poll- 
ution, 'Groundwater  movement,  'Path  of  pollut- 
ants, 'Groundwater  regime,  'Geologic  mapping, 
Drilling,  Monitoring,  Tracers,  Leachates. 

Geologic  mapping,  subsurface  drilling  and  moni- 
toring well  data  indicate  the  existence  of  a  complex 
and  irregular  groundwater  regime  in  the  vicinity  of 
a  cement  kiln  dust  pile  on  an  inactive  splay  of  the 
Garlock  Fault  System.  Artesian  flow,  active  seeps 
and  water  levels  that  are  substantially  higher  than 
the  elevation  of  apparent  saturated  conditions  en- 
countered during  drilling  show  that  groundwater 
flows  upward  in  certain  localized  zones.  Tracing 
of  chemical  indicator  parameters  characteristic  of 
kiln  dust  leachate  shows  that  the  dust  pile  is  not 
affecting  the  chemistry  of  nearby  groundwater. 
(Author's  abstract) 
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POLYCHLORINATED  BIPHENYL  DECHLOR- 
INATION IN  AQUATIC  SEDIMENTS, 

General  Electric  Co.,  Schenectady,  NY.  Research 

and  Development  Center. 

J.  F.  Brown,  D.  L.  Bedard,  M.  J.  Brennan,  J.  C. 

Carnahan,  and  H.  Feng. 

Science  SCIEAS,  Vol.  236,  No.  4802,  p  709-712, 

May  1987.  2  fig,  1  tab,  19  ref. 

Descriptors:  'Polychlorinated  biphenyls,  'Sedi- 
ments, 'Fate  of  pollutants,  'Biodegradation,  'Mi- 
crobiological studies,  Dechlorination,  Isomers,  An- 
aerobic conditions,  Aerobic  conditions,  Bacteria. 

The  polychlorinated  biphenyl  (PCB)  residues  in 
the  aquatic  sediments  from  six  PCB  spill  sites 
showed  changes  in  PCB  isomer  and  homolog  (con- 
gener) distribution  that  indicated  the  occurrence  of 
reductive  dechlorination.  The  PCB  dechlorinations 
exhibited  several  distinct  congener  selection  pat- 
terns that  indicated  mediation  by  several  different 
localized  populations  of  anaerobic  microorganisms. 
The  higher  (more  heavily  chlorinated)  PCB  con- 
geners that  were  preferentially  attacked  by  the 
observed  dechlorination  processes  included  all 
those  that  are  either  pharmacologically  active  or 
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persistent  in  higher  animals.  All  the  lower  (less 
heavily  chlorinated)  PCB  congeners  formed  by  the 
dechlorinations  were  species  that  are  known  to  be 
oxidatively  biodegradable  by  the  bacteria  of  aero- 
bic environments.  (Author's  abstract) 
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MASS  ACCOMMODATION  COEFFICIENT 
FOR  H02  RADICALS  ON  AQUEOUS  PARTI- 
CLES, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 

M.  Mozurkewich,  P.  H.  McMurry,  A.  Gupta,  and 
J.  G.  Calvert. 

Journal  of  Geophysical  Research  (D)  JGRDE3, 
Vol.  92,  No.  4,  p  4163-4170,  April  1987.  5  fig,  2 
tab,  44  ref.  NSF  Grants  ATM-851540  and  EPA 
DW4993 18 18-01-0. 

Descriptors:  'Atmosphere,  'Radicals,  'Chemical 
reactions,  'Aerosols,  'Acid  rain,  'Chemistry  of 
precipitation,  Copper,  Ions,  Humidity,  Clouds, 
Diffusion,  Hydrogen. 

The  rate  of  reaction  of  gas  phase  H02  radicals 
with  a  monodisperse,  submicron  aerosol  was  meas- 
ured in  a  flow  tube  reactor  at  atmospheric  pres- 
sure. At  the  relative  humidity  of  the  experiments 
(75%),  the  aerosol  consisted  of  concentrated  solu- 
tion droplets  of  either  LiN03  or  NH4HS04.  When 
the  aerosol  contained  a  sufficient  amount  of  Cu(II) 
ions,  reaction  of  H02  with  the  aerosol  was  ob- 
served. The  mass  accommodation  coefficient  for 
H02  on  aqueous  particles  was  determined  to  be 
greater  than  0.2.  This  implies  that  in  clouds  H02 
mass  transport  will  be  limited  by  gas-phase  diffu- 
sion and  H02  will  be  in  equilibrium  at  the  gas- 
liquid  interface.  Reactions  of  H02  with  Cu(I)  and 
Cu(II)  ions  in  submicron  aerosols  may  have  a 
significant  role  in  converting  atmospheric  odd  hy- 
drogen radicals  into  H202.  (Author's  abstract) 
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MICROCOMPUTER-BASED  FLUOROMETRIC 
DATA  LOGGING  SYSTEM  FOR  FLOW  AND 
DISPERSION  MEASUREMENTS, 

University   of  Strathclyde,    Glasgow    (Scotland). 

Dept.  of  Physics. 

For  primary  bibliographic  entry  see  Field  7C. 
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INCIDENCE  OF  STAPHYLOCOCCUS 

AUREUS,  COLIFORMS  AND  ANTIBIOTIC-RE- 
SISTANT STRAINS  OF  ESCHERICHIA  COLI 
IN  RURAL  WATER  SUPPLIES  IN  PORT  HAR- 
COURT, 

Rivers  State  Univ.  of  Science  and  Technology, 
Port  Harcourt  (Nigeria).  Microbiology  Div. 
For  primary  bibliographic  entry  see  Field  5F. 
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MUTAGENESIS   OF   THE   METABOLITE   OF 
NONIONIC  DETERGENTS  IN  WATER, 

Howard  Univ.,  Washington,  DC.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5C. 
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APPLICATION  OF  NON-POINT  SOURCE  RE- 
SPONSE FUNCTIONS  TO  GENERAL  URBAN 
LAND  USES, 

Catholic    Univ.    of   America,    Washington,    DC. 
Dept.  of  Civil  Engineering. 
G.  K.  Young,  and  E.  Neal. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-172615/ 
AS.  Price  codes:  A08  in  paper  copy,  A01  in  micro- 
fiche. D.C.  Water  Resources  Research  Center, 
Washington,  DC.  Report  No.  74,  June  1986.  162  p, 
23  fig,  16  tab,  24  ref,  5  append.  Contract  No.  14-08- 
0001-G  1009.  USGS  Project  No.  G 1009-05. 

Descriptors:  'Nonpoint-source  pollution,  'Water 
pollution  sources,  'Urban  runoff,  'Microcomput- 
ers, 'Model  studies,  Calibration,  Runoff,  Verifica- 
tion, Watershed  data,  Water  quality,  Frequency 
functions.  Transfer  functions. 
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A  microcomputer  based  daily  accounting  model  of 
runoff  and  pollutant  emission  from  urban  catch- 
ments was  developed,  calibrated,  and  verified  by 
application  to  District  of  Columbia  area  watershed 
data.  The  results  from  the  investigation  indicate 
that  the  model  is  accurate  and  reliable.  The  model 
is  easily  implemented  on  a  microcomputer  and  thus 
avoids  the  extensive  time  and  costs  associated  with 
modeling  urban  water  quality  on  mainframe  com- 
puters, using  existing  complex  simulation  models. 
The  model  can  be  used  to  generate  pollutant  emis- 
sion frequency  functions  for  small  urban  water- 
sheds that  possess  a  range  of  different  rainfall 
inputs  and  cultural  factors.  The  developed  simula- 
tion model  was  utilized  in  a  Monte  Carlo  context 
to  generate  a  large  database  on  nonpoint-source 
emissions  and  associated  urban  land  use  attributes. 
Least  squares  regression  was  applied  to  the  data- 
base to  develop  emission  functions  of  land  use  and 
other  physical  independent  variables.  The  resultant 
transfer  function  between  rainfall  watershed  pa- 
rameters and  runoff  and  pollutant  emissions  is  used 
without  recourse  to  additional  mathematical  mod- 
eling. (Neal-Cath.  Univ.  of  Amer.) 
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AVAILABILITY  AND  DISTRIBUTION  OF 
HEAVY  METALS,  NITROGEN,  AND  PHOS- 
PHORUS FROM  SEWAGE  SLUDGE  IN  THE 
PLANT-SOIL-WATER  CONTINUUM, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agronomy. 

B.  D.  Rappaport,  J.  D.  Scott,  D.  C.  Martens,  R.  B. 
Reneau,  and  T.  W.  Simpson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-176269/ 
AS.  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Virginia  Water  Resources  Research  Center 
Blacksburg,  Bulletin  154,  February  1987.  93  p,  16 
fig,  27  tab,  129  ref. 

Descriptors:  'Water  pollution  sources,  'Water  pol- 
lution effects,  *Path  of  pollutants,  'Groundwater 
pollution,  *Heavy  metals,  *Phytotoxicity,  *Land 
disposal,  *Soil,  *Sludge  disposal,  Cadmium, 
Copper,  Mineralization,  Nickel,  Nutrient  balance, 
Sewage  sludge  utilization,  Zinc. 

Cd,  Cu,  N,  Ni,  P,  and  Zn  availabilities  to  barley 
(Hordeum  vulgare  L.)  and  corn  (Zea  mays  L.) 
grown  on  four  sludge-amended  soils  using  Acre- 
dale  silt  loan  (Typic  Ochraqualf),  Bojace  loamy 
soil  (typic  Hapludult),  Davidson  clay  loam 
(Rhodic  Paleudult),  and  Grose-close  silt  loam 
(Typic  Hapludult)  were  determined.  An  aerobical- 
ly  digested  sewage  sludge  from  a  treatment  plant 
with  major  industrial  inputs  was  dewatered  for  2 
on  sandbeds.  This  sludge  was  applied  at  rates  of  0, 
42,  and  84  dry  Mg/ha  to  poorly  drained  Acredale 
soil  and  at  rates  of  0,  42,  84,  126,  168,  and  210  dry 
mg/ha  to  well-drained  Bojac,  Davidson,  and 
Grose-close  soils.  The  210  day  Mg/ha  sludge  rate 
supplied  4.5  kg  Cd,  750  kg  Cu,  3350  kg  N,  43  kg 
Ni,  6900  kg  P,  and  600  kg  Zn/ha.  A  14-day  anaero- 
bic N  incubation  study  indicated  that  mineraliza- 
tion of  sludge  organic  N  varied  from  9.2%  at  the 
42  Mg/ha  sludge  rate  to  4.2%  at  the  210  Mg/ha 
rate.  Crop  yields  were  not  decreased  by  metal 
phytotoxity  or  P  deficiency.  Although  there  were 
increases  in  Cd,  Cu,  Ni,  and  Zn  in  plants  grown  on 
the  sludge-amended  soils,  the  metal  concentrations 
were  within  the  ranges  of  those  reported  for  nons- 
ludged  soils.  Levels  of  DTPA-extractable  metals  in 
the  AP  horizon  of  the  soils  provided  a  good  indi- 
cation of  the  amounts  of  metals  in  the  soils  from 
sludge  application.  Relatively  low  correlations  oc- 
curred between  DTPA-extractable  Cd,  Cu,  Ni  and 
Zn  and  the  respective  metal  concentrations  in  plant 
tissue.  The  DTPA-extractable  Cd,  Cu,  Ni,  and  Zn 
concentrations  in  soils  sampled  from  various 
depths  indicated  virtually  no  downward  move- 
ment of  these  metals  in  the  sludge-amended  soils. 
Dilute  double-acid  extractable  P  in  these  samples 
indicated  a  small  amount  of  P  movement  in  only 
the  sludge-amended  Bojac  and  Davidson  soils.  The 
limited  N  mineralization  of  the  sludge  substantially 
reduced  the  potential  for  N03(-)  contamination  of 
groundwater  (USOS) 
W87-09753 


EVALUATING  POTENTIAL  GROUNDWATER 
CONTAMINATION  FROM  CONTAMINATED 
SOILS, 

Murray  State  Univ.,  KY. 
J.  R.  Pratt,  P.  V.  McCormick,  K.  W.  Pontasch, 
and  J.  Cairns. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87- 176277/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Virginia  Water  Resources  Research  Center, 
Blacksburg.  Bulletin  155,  March  1987.  30  p,  8  tab, 
33  ref. 

Descriptors:  *Leachate,  *Soil  contamination, 
♦Water  pollution  sources,  'Toxic  wastes, 
'Groundwater  pollution,  'Path  of  pollutants, 
Daphnia,  Microcosms,  Toxicity,  Soil. 

Contamination  of  soils  at  toxic  and  hazardous 
waste  sites  can  adversely  affect  groundwater  and 
surface  water.  Water  soluble  materials  can  move  in 
soil  by  leaching  and  percolation  by  runoff.  This 
project  evaluated  the  toxicity  of  leachable  toxi- 
cants from  seven  soils,  five  of  which  were  obtained 
from  designated  toxic  or  hazardous  waste  sites. 
Acidified,  dechlorinated  tap  water  was  used  to 
extract  toxic  materials  from  surface  soils.  Extracts 
were  used  as  complex  mixtures  in  acute  toxicity 
tests  using  Daphnia  and  in  some  chronic  effect 
tests  using  microcosms.  Three  classes  of  effects 
were  observed.  Some  leachates  (including  control 
soils)  showed  no  toxicity.  Some  soil  leachates  had 
moderate  acute  toxicity  (50-80%  diluted  leachate) 
and  no  chronic  toxicity.  Very  toxic  soils  showed 
both  acute  and  chronic  toxicity  at  <3%  leachate. 
Toxicological  evaluations  of  contaminants  in  waste 
site  soils  can  provide  information  not  available 
from  chemical  analyses  and  may  be  useful  in  veri- 
fying the  effectiveness  of  cleanup  effort.  (USGS) 
W87-09754 


PERSISTANCE  OF  THREE  HALOGENATED 
ALIPHATIC  GROUNDWATER  CONTAMI- 
NANTS UNDER  ANOXIC  CONDITIONS, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Civil 
Engineering. 
R.  B.  Kapuscinski. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86- 157369/ 
AS,  A04  in  paper  copy,  A01  in  microfiche.  Michi- 
gan Water  Research  Institute,  East  Lansing, 
Michigan,  August  1985.  64  p,  100  ref.  Contract  No. 
14-08-001-G913.  USGS  Project  No.  G913-04. 

Descriptors:  'Groundwater  contamination,  'Bio- 
degradation,  'Halogenated  pesticides,  'Ground- 
water pollution,  Halogens,  Michigan. 

Three  halogenated  compounds  that  are  common 
groundwater  contaminants  were  observed  to  un- 
dergo no  appreciable  transformation  by  soil  micro- 
organisms and  an  enrichment  culture  grown  on 
menthanol  and  ethanol  under  anoxic  conditions. 
Based  upon  these  observations  and  published  data, 
it  is  suggested  that  these  compounds  are  not  likely 
to  be  readily  degraded  in  oxidized  or  moderately 
reduced  groundwaters,  perhaps  because  their 
transforming  activity  by  indigenous  microorga- 
nisms. (Kapuscinski-Univ.  of  Mich) 
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SPATIAL  ANALYSIS  OF  MICHIGAN  PUBLIC 
HEALTH  DEPARTMENT  NITRATE  DATA, 

Michigan  State  Univ.,  East  Lansing.  Inst,  of  Water 
Research. 

F.  M.  D'ltri,  K.  M.  Kittleson,  and  R.  L.  Kruska. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-157377/ 
AS,  A02  in  paper  copy,  A01  in  microfiche.  Michi- 
gan Water  Research  Institute,  East  Lansing,  Com- 
pletion Report,  October  1985.  21  p,  2  append. 
Contract  No.  14-08-001-G913.  USGS  Project  No. 
G9 13-07. 

Descriptors:  'Michigan,  'Groundwater  pollution, 
•Nitrates,  'Computer  models,  Groundwater,  Con- 
tamination, Public  health,  Spacial  distribution. 

Michigan  Public  Health  Department  water  quality 
data  from  groundwater  municipal  sources  and  lo- 
cation identifiers  were  input  to  a  database  manage- 


ment system.  Well  locations  and  average  nitrate 
values  were  extracted  from  the  database  in  three 
time  periods  and  input  to  a  surface  (contouring) 
routine  that  interpolated  the  data  to  yield  pictures 
of  trends  in  nitrate  contamination  over  time  and 
space.  (Kruska-Mich.  St.  Univ.) 
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CHEMIGATION;         IMPLICATIONS         FOR 
WATER  QUALITY, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Agri- 
cultural Engineering. 
T.  L.  Loudon,  and  L.  E.  Reese. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-157351/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Michigan  Water  Research  Institute,  East 
Lansing,  Michigan,  1985.  57  p,  81  ref.  Contract 
No.  14-08-0001 -G9 13.  USGS  Project  No.  G913-08. 

Descriptors:    'Irrigation,    'Chemigation,    'Michi- 
gan, Groundwater,  Nitrates,  Lysimeters. 

Chemigation  is  fast  growing  among  irrigators. 
Most  chemigation  research  has  been  conducted  in 
the  Southern  and  Midwestern  United  States.  This 
project  has  been  developed  with  objectives:  1.  To 
investigate  several  aspects  of  irrigation  machinery 
and  chemical  injection  system  geometry  on  uni- 
formity and  chemical  efficacy  when  used  for  che- 
migation. 2.  To  investigate  nitrogen  movement 
within  the  root  zone  using  different  nitrogen  appli- 
cation strategies  (a)  all  preplant,  (b)  preplant  and 
side-dress,  and  (c)  all  chemigation.  3.  To  investi- 
gate nitrogen  leaching  through  the  root  zone  under 
irrigated  conditions.  Two  linear  move  irrigation 
systems  and  one  pivot  were  used  for  chemigation, 
and  all  systems  tested  produced  excellent  chemical 
efficacy.  For  all  irrigation  machines  tested,  it  was 
observed  that  equipment  modifications  could 
better  the  performance  of  the  system  for  chemiga- 
tion by  better  designing  the  sprinkler  packages  for 
the  soil  type  and  system  used.  A  linear  move 
irrigation  system  produced  an  overall  water  distri- 
bution uniformity  coefficient  of  93.1%,  and  the 
same  system  produced  a  nonsoluble  liquid  chemi- 
cal distribution  uniformity  coefficient  of  20.6%; 
illustrating  the  need  for  additional  research  as  to 
the  engineering  theory  of  chemigation.  Nitrate  ni- 
trogen leaching  concentrations  of  deep  percolate 
as  collected  from  the  bottom  of  a  weighing  lysime- 
ter  had  an  average  concentration  of  23.4  mg/1. 
(Loudon-Mich.  State  Univ.) 
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FLOW   THROUGH    CLAY    LINERS:    MODEL 
PREDICTION  AND  FIELD  OBSERVATION, 

Wayne  State  Univ.,  Detroit,  MI.  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field   5G. 
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IDENTIFICATION  AND  MODELING  THE 
IMPACT  OF  MARINE  SHALE  BEDROCK  ON 
GROUNDWATER  AND  STREAM  SALINITY: 
UPPER  COLORADO  RIVER  BASIN, 

Utah    Center    for    Water    Resources    Research, 

Logan. 

For  primary  bibliographic  entry  see  Field  2K. 

W87-09765 


BIOGEOCHEMISTRY  OF  THREE  APPALACH- 
IAN FOREST  SITES  IN  RELATION  TO 
STREAM  ACIDIFICATION, 

Pennsylvania  State  Univ.,  University  Park.  Inst, 
for  Research  on  Land  and  Water  Resources. 
D.  R.  DeWalle,  and  W.  E.  Sharpe. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-151685/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Publication  No.  LW8510,  September  1985. 
37  p,  14  tab,  10  ref,  2  append.  Contract  No.  14-08- 
0001-G929-02.  USGS  Project  No.  G929-02. 

Descriptors:  'Deposition,  'Acidic  soils,  'Air  pol- 
lution, 'Acid  rain,  'Pennsylvania,  'West  Virginia, 
Deciduous  forest,  Leaching,  Lysimeters,  Metals, 
Geochemistry. 
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Wet  fallout,  bulk  precipitation,  throughfall  and  soil 
leachate  chemistry  were  studied  from  November, 
1983  to  November,  1984  at  three  Appalachian  de- 
ciduous forest  sites  to  determine  the  cause  of  dif- 
ferences in  stream  acidification.  At  one  site  on 
Fork  Mtn.  in  northcentral  West  Virginia,  where 
the  stream  exhibits  little  transient  acidification 
during  stormflows,  soil  leachate  was  found  to  be 
significantly  less  acidic  and  higher  in  dissolved 
calcium  and  magnesium.  In  contrast,  on  Peavine 
Hill  in  southwest  Pennsylvania  and  Sand  Mtn.  in 
central  Pennsylvania,  where  streams  exhibit  tran- 
sient stormflow  acidification,  acidic  soil  leachate 
with  high  concentrations  of  dissolved  manganese 
and  aluminum  were  found.  Thus,  differences  in 
stream  acidification  among  sites  seem  to  be  in  part 
caused  by  varying  chemistry  of  soil  water  yielded 
to  streams  or  groundwater  reserves  during  storm 
periods.  Differences  in  soil  leachate  chemistry 
among  sites  were  attributed  to  higher  atmospheric 
deposition  of  H+  at  the  acid  stream  sites  and 
higher  weathering  rates  at  the  Fork  Mtn.  site  of 
the  meager  amounts  of  calcium  and  magnesium 
compounds  found  in  sandstone  and  shale  parent 
materials.  Leaves  and  secondary  xylem  from  trees 
at  the  acid  stream  sites  exhibited  lower  calcium 
and  higher  manganese  and  lead  concentrations 
than  at  the  Fork  Mtn.  site.  Soil  and  pulverized 
bedrock  samples  also  showed  greater  acidity  and 
lower  exchangeable  calcium  and  magnesium  at  the 
two  acid  stream  sites,  than  at  the  Fork  Mtn.  Final- 
ly, annua]  throughfall  input  of  sulfate  to  the  soil 
was  found  to  be  equal  to  or  less  than  sulfate  loss  in 
soil  leachate  at  all  three  sites;  indicating  no  signifi- 
cant soil  sulfate  adsorption  was  occurring  in  these 
soils.  This  conclusion  is  supported  by  soil  adsorp- 
tion capacity  measurements.  Soils  at  all  sites  were 
vulnerable  to  cation  leaching  by  mobile  sulfate 
anions  and  cation  leaching  in  these  soils  should 
respond  to  changes  in  levels  of  atmospheric  sulfate 
deposition  caused  by  changing  atmospheric  emis- 
sions of  S02.  (DeWalle-Penn  St.  Univ.) 
W87-09767 


RECONNAISSANCE  OF  GROUND-WATER 
QUALITY  IN  THE  U.S.  VIRGIN  ISLANDS, 

Caribbean  Research  Inst.,  St.  Thomas,  VI.  Water 
Resources  Research  Center. 
M.  Canoy,  A.  Knudsen,  and  R.  Garcia. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86- 170396/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Technical  Report  No.  24,  September  1985. 
33  p,  4  fig,  7  tab,  40  ref,  append.  Contract  No.  14- 
08-O001-G875.  USGS  Project  No.  G875-03. 

Descriptors:  'Groundwater  quality,  *Virgin  Is- 
lands, 'Groundwater  resources,  Baseline  studies, 
Water  quality,  Coliforms,  Water  quality  standards. 

The  U.S.  Virgin  Islands  are  faced  with  ever  in- 
creasing demands  for  water  and  the  response  to 
these  demands  is  calling  into  production  ground- 
water supplies  of  dubious  quality.  To  evaluate  the 
seriousness  of  this  problem,  a  cooperative  study 
between  the  Caribbean  Research  Institute  and  the 
U.S.  Geological  Survey  was  done  during  1984-84. 
In  this  study,  26  wells  were  sampled  for  physical, 
chemical,  and  microbiological  parameters  includ- 
ing salinity,  temperature,  ionic  species,  heavy 
metals,  128  critical  organic  pollutants,  and  the 
major  microbiological  species  present.  Results  of 
this  study  indicate  that  the  chemical  quality  of  the 
groundwater,  except  for  nitrate  and  total  salinity  in 
three  wells,  was  acceptable.  None  of  the  128  'pri- 
ority pollutants'  analyzed  exceeded  national  stand- 
ards. However,  microbiological  status  of  all  wells 
were  found  to  be  very  dubious.  Three  wells  on  St. 
John  could  pass  the  EPA  coliform  standard;  how- 
ever, five  wells  on  St.  Thomas-St.  Croix  were 
found  free  of  potentially  pathogenic  bacteria.  Con- 
clusions of  the  study  were  that:  1.  Chemically,  the 
groundwater  of  the  V.I.  is  of  acceptable  quality  or 
can  be  treated  to  become  acceptable.  2.  Microbio- 
logically,  the  groundwater  is  of  dubious  to  poor 
quality  due  to  contamination  with  feces  and/or 
pathogenic  bacteria.  3.  Current  standards,  using 
fecal  coliforms  as  indicators,  are  probably  not 
useful  in  the  V.I.  and  may  be  misleading.  4.  Stand- 
ards for  both  groundwater  use  and  sewage  (septic 
tank)  facilities  are  not  protecting  the  water  and 
should  be  reviewed  and  revised.  (Canoy-Virgin 
Island  Coll.-WRRC) 


W87-09768 


HYDROGEOLOGIC  AND  GEOCHEMICAL 
EVOLUTION  OF  CONTAMINATED  GROUND- 
WATER NEAR  ABANDONED  MINES, 

Wisconsin  Univ. -Madison.  Water  Resources 
Center. 

L.  S.  Toran,  and  K.  R.  Bradbury. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-168044/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Technical  Report  WIS  WRC  85-01,  1985.  34 
p,  8  fig,  4  tab,  45  ref.  Contract  No.  14-08-0001- 
G878.  USGS  Project  No.  G-878-03. 

Descriptors:  'Wisconsin,  'Lead,  'Groundwater 
pollution,  'Path  of  pollutants,  'Zinc,  'Water  pollu- 
tion sources,  Aquifers,  Mineral  industry,  Ground- 
water movement,  Dewatering,  Mine  waters. 

The  zinc-lead  mines  near  Shullsburg,  Wisconsin 
operated  since  the  turn  of  the  century  until  they 
shut  down  in  1979.  The  mines  are  located  in  the 
Galena-Platteville  formation,  a  carbonate  aquifer 
that  was  dewatered  during  mining.  While  the  rock 
was  exposed  to  air,  sulfide  minerals  in  the  sur- 
rounding rock  were  oxidized  to  sulfate.  As  ground- 
water re-entered  after  the  mines  closed,  the  sulfates 
dissolved,  resulting  in  a  serious  groundwater  con- 
tamination problem.  Sulfate  levels  have  reached 
over  26  mmols/L  in  some  local  wells  and  1 1  home 
wells  have  been  abandoned.  Combining  the  results 
of  numerous  hydraulic  head  measurements  with 
analyses  of  groundwater  samples  from  the  Galena- 
Platteville  aquifer  shows  that  sulfate  contamination 
is  relatively  localized  around  the  mine  workings. 
Although  active  mining  has  not  occurred  for  sev- 
eral years,  a  relict  cone  of  depression  remains  in 
the  water  table  above  the  mines.  Consequently, 
groundwater  flows  radially  inward  to  fill  the  cone 
of  depression  and  to  dilute  the  contaminated  water, 
and  contamination  levels  are  gradually  declining. 
Isotopic  measurements  tend  to  support  this  dilution 
scheme.  By  combining  chemical  studies  with  an 
understanding  of  groundwater  flow  in  the  area, 
our  understanding  of  the  direction  and  extent  of 
contamination  has  increased.  The  consequences  of 
the  carbonate  buffer  on  mechanisms  of  oxidation 
have  also  been  addressed,  which  helps  assess  the 
potential  impacts  of  future  mine  development. 
(Bradbury-Univ.  of  Wis-Mad.WRC) 
W87-09782 


HETEROGENEOUS  ADSORPTION-DESORP- 
TION  KINETIC  EXPRESSIONS  GOVERNING 
THE  AVAILABILITY  OF  MICROCONTAMIN- 
ANTS  IN  GROUNDWATER, 

Wisconsin  Univ. -Madison.  Dept.  of  Water  Chemis- 
try. 

E.  C.  Yost,  and  M.  A.  Anderson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-168119/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Technical  Report  WIS  WRC  85-01,  Wiscon- 
sin Water  Resources  Center,  Madison,  1985.  28  p, 
8  fig,  25  ref.  Contract  No.  14-08-0001-G878.  USGS 
Project  No.  G-878-04  and  G942-04. 

Descriptors:  'Adsorption,  'Groundwater  contami- 
nation, 'Groundwater  pollution,  'Path  of  pollut- 
ants, Groundwater,  Model  studies,  Vadose  water. 

Results  of  an  investigation  of  interfacial  reactions 
between  adsorbate  molecules  and  goethite  particles 
suspended  in  aqueous  solutions  are  described  here. 
Attention  is  focused  on  two  findings  which  are 
significant  in  the  area  of  microcontaminant  move- 
ment in  subsurface  environments.  The  first  of  these 
is  the  effect  of  aggregation  in  describing  the  equi- 
librium and  the  kinetic  behavior  of  the  adsorption 
process.  The  second  is  the  equilibrium  and  kinetics 
of  salicylate  adsorption  on  goethite  (alpha- 
FeOOH)  using  a  new  in  situ  Fourier  transform 
infrared  spectroscopy  technique.  The  first  part  of 
this  report  illustrates  that  the  degree  of  aggrega- 
tion influences  the  isoelectric  pH  of  the  solid  ab- 
sorbent, in  this  case  goethite.  The  second  portion 
of  the  report  discusses  the  kinetics  and  equilibrium 
of  salicylate  adsorption  on  goethite.  In  addition,  it 
is  demonstrated  how  FTIR  spectroscopy  can  be 
used   to   identify   surface  complexes  which   have 
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often   been   hypothesized,   but   never   'seen'   with 

direct  techniques.  (USGS) 

W87-09783 


MERCURY  MOBILIZATION  AND  BIOMAG- 
NIFICATION  RESULTING  FROM  THE  FILL- 
ING OF  A  PIEDMONT  RESERVOIR, 

Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering. 
A.  R.  Abernathy. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-157120/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. South  Carolina  Water  Resources  Research 
Institute,  Clemson.  Report  No.  119,  September 
1985.  59  p,  10  fig,  11  tab,  46  ref,  5  append.  Con- 
tract No.  14-O8-O0O1-G-932.  USGS  Project  No.  G- 
932-07-SC. 

Descriptors:  'Mercury,  'Heavy  metals,  'Bioaccu- 
mulation,  'South  Carolina,  Biological  magnifica- 
tion, Reservoirs,  Methylmercury. 

Mercury  contained  in  flooded  soil  and  vegetation 
can  be  mobilized  upon  flooding  of  a  new  reservoir. 
The  mobilized  mercury  is  accumulated  by  fish  in 
the  new  reservoir,  and  concentrations  of  total  mer- 
cury in  muscle  tissue  of  predatory  fish  such  as 
largemouth  bass,  yellow  perch,  and  other  piscivor- 
ous species  is  likely  to  exceed  1.0  ppm  within  the 
first  two  years  after  the  reservoir  fills.  The  concen- 
trations of  total  mercury  in  Russell  Reservoir 
(South  Carolina)  water  were  found  to  be  less  than 
in  the  Savannah  River  before  impoundment,  but 
the  total  mass  of  mercury  in  the  impounded  water 
was  greater  than  could  be  accounted  for  by  that 
brought  in  via  the  inflowing  water.  Concentrations 
of  total  mercury  in  fish  continued  to  increase 
during  the  first  18  months  after  closure  of  the  dam. 
(Abernathy-WRRI) 
W87-09787 


ABATEMENT  OF  NITRATE  POLLUTION  IN 
GROUNDWATER  AND  SURFACE  RUNOFF 
FROM  CROPLAND  USING  LEGUME  COVER 
CROPS  WITH  NO-TILL  CORN, 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

M.  S.  Smith,  W.  W.  Frey,  and  J.  J.  Varco. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-159349/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Report  No.  163,  July  1986.  18  p,  8  tab,  16 
ref.  Contract  No.  14-08-0001-G1019.  USGS 
Project  No.  G- 101 9-05. 

Descriptors:  'Nitrates,  'Agricultural  runoff, 
Agronomy,  Cover  crops,  Leaching,  Legumes,  Fer- 
tilizers. 

Agricultural  practices  can  have  a  significant 
impact  on  water  quality.  The  effects  of  leguminous 
winter  cover  crops  on  leaching  of  nitrates  from 
soil  have  been  investigated  in  this  project.  Legume 
cover  crops,  by  fixation  of  atmospheric  N,  can 
reduce  the  amount  of  fertilizer  N  required  to 
produce  summer  grain  crops.  The  methods  initially 
used  to  evaluate  cover  crop  effects  on  nitrate  trans- 
port included  suction  probe  lysimeters  and  meas- 
urement of  nitrates  in  soil  samples  collected  to  a 
depth  of  90  cm.  These  measurements  demonstrated 
extreme  spatial  variability  in  nitrate  distribution 
and  water  movement.  This  made  it  impractical  to 
compare  effects  of  different  treatments.  Soil  trans- 
formations of  legume  and  fertilizer  N  sources  were 
compared  using  labelled  amendments.  Less  of  the 
vetch  N  was  found  in  leachable  forms  and,  after  2 
and  3  months  in  soil,  losses  of  vetch  N  were 
smaller  than  losses  of  fertilizer  N.  To  resolve  the 
problem  of  spatial  variability  and  to  make  direct 
measurements  of  leaching,  16  lysimeters  were  con- 
structed from  55  gallon  drums.  These  were  treated 
with  either  fertilizer  or  legume  N.  Early  measure- 
ments show  greater  nitrate  leaching  with  legume  N 
due  to  the  mulch  effect  reducing  evaporative 
water  removal.  (Huffsey-KWRRI) 
W87-09790 


MATHEMATICAL   MODELS   OF   SEDIMENT 
EFFECTS  ON  WATER  RESOURCES  SYSTEMS, 
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Mississippi  Univ.,  University.  Center  for  Computa- 
tional Hydroscience  and  Engineering. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-09805 


WATER  QUALITY  DATA  FOR  STREAMS  IN 
THE  UPPER  NORTH  FORK  OF  THE  GUNNI- 
SON RIVER,  COLORADO, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

J.  M.  Norris,  and  W.  S.  Maura. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Open  File  Report  85-190,  1985. 

122  p,  1  fig,  77  tab. 

Descriptors:  *Water  quality,  'Colorado,  'Gunni- 
son  River,  Data  collections. 

The  upper  reaches  of  the  North  Fork  of  the  Gun- 
nison River  have  been  an  area  of  active  coal 
mining  for  many  years.  Recently,  concerns  about 
impacts  of  coal  mining  on  surface-water  quality 
have  been  raised.  To  answer  these  concerns,  infor- 
mation on  existing,  or  background,  water  quality 
must  be  known.  To  obtain  this  information  for  the 
study  area,  a  program  for  the  synoptic  collection 
of  water  quality  data  was  established  in  1982. 
Water  quality  data  were  collected  on  continuously 
flowing  streams  in  the  upper  North  Fork  of  the 
Gunnison  River  basin  in  1982  and  1983.  Each  site 
was  sampled  repetitively  as  changes  occurred  in 
streamflow  and  specific  conductance.  (USGS) 
W87-09807 


WATER-QUALITY  DATA  FOR  35  SITES,  SEP- 
TEMBER, 1984,  NEAR  THE  Y-12  PLANT,  THE 
OAK  RIDGE  RESERVATION,  TENNESSEE, 

Geological    Survey,    Nashville,   TN.    Water   Re- 
sources Div. 
P.  J.  Pulliam. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open  File  Report  85-553,  1985. 
14  p,  2  fig,  6  tab,  7  ref. 

Descriptors:  'Fate  of  pollutants,  'Groundwater 
pollution,  'Radioactive  waste  disposal,  'Stream 
pollution,  'Oak  Ridge,  'Tennessee,  Nuclear 
wastes,  Radioactive  wastes,  Waste  disposal,  Water 
quality,  Water  sampling,  Oak  Ridge  Reservation, 
Y-12  Plant,  Roane  County,  Anderson  County. 

Water  quality  data  were  collected  at  35  sites  in  the 
vicinity  of  the  Y-12  Plant,  Oak  Ridge,  Tennessee, 
on  September  16  and  17,  1984.  Concentrations  of 
dissolved  major  and  trace  constituents  were  deter- 
mined; field  determinations  of  specific  conduct- 
ance, pH,  temperature,  alkalinity,  and  dissolved 
oxygen  were  made.  Gross  alpha  and  beta  activity 
were  determined  for  seven  of  the  sites  sampled. 
(USGS) 
W87-O9810 


WATER     QUALITY    OF    THE    CHARLOTTE 

HARBOR    ESTUARINE    SYSTEM,    FLORIDA, 

NOVEMBER  1982  THROUGH  OCTOBER  1984, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2L. 
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DATA  ON  SNOW  CHEMISTRY  OF  THE  CAS- 
CADE-SIERRA NEVADA  MOUNTAINS, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
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PHYSICAL  AND  CHEMICAL  DATA  FOR  THE 
SACRAMENTO  RIVER  AT  RIO  VISTA,  CALI- 
FORNIA,  JANUARY   THROUGH    MAY,   1983, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div 

D.  D  Harmon,  L  E.  Schemel,  S.  W  Hager,  and 
A   Y  Ota. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open  File  Report  86-230,  1986. 
26  p,  4  fig,  4  tab,  15  ref. 


Descriptors:  'Water  quality,  'Sacramento  River, 
'California,  Streamflow,  Specific  conductance,  Al- 
kalinity, Suspended  particulate  matter,  Dissolved 
inorganic  nutrients,  Rio  Vista. 

Physical  and  chemical  data  for  the  Sacramento 
River  at  Rio  Vista,  California,  for  the  period  of 
January  to  May,  1983  are  presented  in  this  report. 
Measurements  include  specific  conductance,  alka- 
linity, suspended  particulate  matter,  and  the  dis- 
solved inorganic  nutrients;  nitrite,  nitrate  plus  ni- 
trite, ammonium,  dissolved  silica,  and  ortho-phos- 
phate. Numerical  results  are  tabulated  and  details 
of  the  methods  are  described.  (USGS) 
W87-09819 


BACKGROUND  HYDROLOGIC  INFORMA- 
TION IN  POTENTIAL  LIGNITE  MINING 
AREAS  IN  MISSISSIPPI,  AUGUST  1985, 

Geological  Survey,  Jackson,  MS.  Water  Resources 

Div. 

S.  J.  Kalkhoff. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Open  File  Report  86-238,  1986. 

16  p,  5  ill,  3  tab,  10  ref. 

Descriptors:  'Water  quality,  'Lignite,  'Mining, 
'Mississippi,  Land  use,  Marshall  County,  Lafayette 
County,  Benton  County,  Union  County,  Tippah 
County. 

The  U.S.  Geological  Survey,  in  cooperation  with 
the  Mississippi  Department  of  Natural  Resources, 
Bureau  of  Geology,  is  conducting  a  hydrologic 
data  collection  program  in  potential  lignite-pro- 
ducing areas  in  the  outcrops  of  the  Wilcox  Group 
in  Mississippi.  During  August  1985,  hydrologic 
data  were  collected  at  a  total  of  15  stream  sites  in 
Benton,  Lafayette,  Marshall,  and  Union  Counties. 
Main  channel  widths  ranged  from  approximately 
30  feet  to  1 15  feet.  Stream  depths  during  low-flow 
periods  were  shallow,  generally  less  than  1.0  foot 
at  most  sites.  Discharges  ranged  from  0.04  to  74.8 
cubic  feet  per  second.  The  specific  conductance  of 
stream  water  ranged  from  28  to  78  microsiemens 
and  dissolved-solids  concentrations  ranged  from  24 
to  59  milligrams  per  liter.  Turbidity  values  were  20 
units  or  less.  Chromium  and  copper  concentrations 
in  bottom  material  samples  ranged  from  below 
detection  limits  (1  microgram  per  gram)  to  5  mi- 
crogram per  gram  and  mercury  concentrations 
ranged  from  0.01  to  0.08  microgram  per  gram. 
(USGS) 
W87-09831 


MAP  SHOWING  THE  NUMBER  OF  GIARDIA 
CYSTS  IN  WATER  SAMPLES  FROM  69 
STREAM  SITES  IN  THE  SIERRA  NEVADA, 
CALIFORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

T.  J.  Suk,  K.  Sorenson,  and  P.  D.  Dileanis. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open  File  Report  86-404,  1986.  1 
p,  1  fig,  1  tab. 

Descriptors:  'Water  quality,  'Parasites,  'Sam- 
pling, 'Giardia,  'Maps,  Protozoa,  Sierra  Nevada, 
California. 

During  1984,  60  stream  sites  were  sampled  for  the 
presence  of  Giardia  sp.  cysts.  The  sampling  sites 
ranged  in  elevation  from  6,000  to  12,000  feet,  and 
were  distributed  over  a  distance  of  more  than  200 
miles,  from  the  Lake  Tahoe  basin  in  the  north  to 
Mt.  Whitney  in  the  south.  Cysts  of  Giardia  were 
detected  in  27  of  78  samples.  The  number  of  cysts 
detected  ranged  from  1  to  41.  Of  the  27  samples 
positive  for  Giardia,  only  1  cyst  was  detected  in 
each  of  10  samples,  2  cysts  were  detected  in  each 
of  8  samples,  3  cysts  were  detected  in  each  of  3 
samples,  4  cysts  were  detected  in  each  of  2  sam- 
ples, and  5,  6,  14,  and  41  cysts  were  detected  in  1 
sample  each.  (USGS) 
W87-09832 


ARSENIC,  NITRATE,  IRON,  AND  HARDNESS 
IN  GROUND  WATER,  COLDSTREAM  ROAD, 
YANKOVICH  ROAD,  AND  MURPHY  DOME 
ROAD  AREAS,  (T.1N.,  R.2W.,  FM)  FAIRBANKS, 
ALASKA, 


Geological  Survey,  Fairbanks,  AK.  Water  Re- 
sources Div. 

G.  C.  Hopkins,  and  K.  F.  Maxwell. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open  File  Report  (map)  85-341, 
1985.  1  sheet  (map),  2  fig,  1  tab,  13  ref. 

Descriptors:  'Arsenic,  'Nitrate,  'Groundwater, 
•Alaska,  'Maps,  Iron,  Hardness,  Water  wells, 
Water  quality,  Fairbanks. 

Arsenic,  nitrate,  iron,  and  hardness  in  well  water 
are  concerns  of  homeowners  and  planners  in  the 
Fairbanks  North  Star  Borough,  Alaska.  Arsenic 
and  nitrate  in  water  may  affect  human  health  Iron 
and  hardness  can  be  aesthetically  objectionable, 
impair  plumbing  systems,  and  discolor  plumbing 
fixtures.  This  report  is  a  compilation  of  the  arsenic, 
nitrate,  iron,  and  hardness  data  collected  through 
February  1983  in  the  Goldstream  Road,  Murphy 
Dome  Road,  and  Yankovich-Miller  Hill  Road 
areas  of  Fairbanks.  Within  these  areas,  concentra- 
tions of  arsenic  ranged  from  0  to  1600  micrograms 
per  liter,  nitrate  (as  nitrogen)  ranged  from  0  to  78 
milligrams  per  liter,  iron  ranged  from  0  to  46 
milligrams  per  liter,  and  hardness  (as  calcium  car- 
bonate) ranged  from  34  to  1220  milligrams  per 
liter.  (USGS) 
W87-09834 


PHYSICAL  AND  CHEMICAL  DATA  FOR  THE 
SACRAMENTO  RIVER  AT  RIO  VISTA,  CALI- 
FORNIA, NOVEMBER  1983  THROUGH  NO- 
VEMBER 1984, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

A.  Y.  Ota,  L.  E.  Schemel,  S.  W.  Hager,  and  D.  D. 
Harmon. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open  File  Report  86-229,  1986. 
33  p,  4  fig,  4  tab,  15  ref. 

Descriptors:  'Water  quality,  'Sacramento  River, 
'California,  River  flow,  Specific  conductance,  Al- 
kalinity, Suspended  particulate  matter,  Dissolved 
inorganic  nutrients,  Rio  Vista. 

Physical  and  chemical  data  for  the  Sacramento 
River  at  Rio  Vista,  California,  for  the  period  of 
November  1983  through  November  1984  are  pre- 
sented in  this  report.  Measurements  include  specif- 
ic conductance,  alkalinity,  suspended  particulate 
matter,  and  the  dissolved  inorganic  nutrients:  ni- 
trite, nitrate  -I-  nitrite,  ammonium,  dissolved  silica, 
and  ortho-phosphate.  Numerical  results  are  tabu- 
lated and  details  of  the  methods  are  described. 
(USGS) 
W87-09841 


DESIGN,  OPERATION,  AND  MONITORING 
CAPABILITY  OF  AN  EXPERIMENTAL  ARTI- 
FICIAL-RECHARGE FACILITY  AT  EAST 
MEADOW,  LONG  ISLAND,  NEW  YORK, 

Geological  Survey,  Syosset,  NY.  Water  Resources 

Div. 

For   primary   bibliographic   entry   see   Field   5D. 

W87-09851 


ESTIMATING  IRON  AND  ALUMINUM  CON- 
TENT OF  ACID  MINE  DISCHARGE  BY  USE 
OF  ACIDITY  TITRATION  CURVES, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W87-09854 


EFFECTS  OF  SURFACE  MINING  ON 
STREAMFLOW,  SUSPENDED-SEDIMENT, 
AND  WATER  QUALITY  IN  THE  STONY  FORK 
DRAINAGE  BASIN,  FAYETTE  COUNTY. 
PENNSYLVANIA, 

Geological  Survey,  Pittsburgh,  PA.  Water  Re- 
sources Div. 

D.  E.  Stump,  and  T.  M.  Mastrilli. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  84-4362,  1985.  28  p,  17  fig,  13  tab,  16  ref. 

Descriptors:  'Water  pollution  sources,  'Coal 
mining  effects,  'Water  quality,  'Streamflow,  *Sus- 


38 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


pended  sediments,  'Pennsylvania,  *Coal  mines, 
Runoff,  Erosion,  Chemical  properties,  Contours, 
Fayette  County,  Overburden. 

A  study  of  the  Stony  Fork  basin  in  southern  Fay- 
ette County,  Pennsylvania,  from  1977  through 
1980  determined  the  impacts  of  surface  coal  mining 
on  surface-water  quality.  Stony  Fork  was  sampled 
at  six  sites,  during  which  time  the  area  of  surface 
mines  increased  from  0.5  to  5.5  percent  of  the 
study  area.  Streamflow,  suspended-sediment,  and 
water  quality  data  were  collected  at  gaging  sta- 
tions upstream  and  downstream  of  mining.  The 
total  runoff  between  the  upstream  and  downstream 
stations  differed  by  one  percent;  this  small  differ- 
ence could  not  be  attributed  to  the  effects  of 
mining.  The  suspended-sediment  yield  increased 
during  storms  due  to  erosion  from  the  mining  sites. 
The  suspended-sediment  yield  doubled  at  the 
downstream  site  following  mining.  Specific  con- 
ductance was  highly  variable  during  storm  runoff 
but  generally  varied  inversely  with  flow  and  in- 
creased slightly  during  the  study  period.  The  pH 
ranged  between  4.8  and  7.9  with  values  below  6.0 
usually  occurring  during  storm  runoff.  Concentra- 
tions of  dissolved  zinc  and  sulfate  increased  be- 
tween the  upstream  and  downstream  sampling 
sites.  Laboratory  analysis  of  a  precipitation  sample 
indicates  that  acid  precipitation  may  be  partly  re- 
sponsible for  pH  depressions  during  storm  runoff 
periods.  (USGS) 
W87-09857 


ASSESSMENT  OF  LOW-FLOW  WATER  QUAL- 
ITY IN  THE  DU  PAGE  RIVER,  ILLINOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

W.  O.  Freeman,  A.  R.  Schmidt,  and  J.  K.  Stamer. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  85-4344,  1986.  98  p,  28  fig,  13  tab,  35  ref. 

Descriptors:  *Low  flow,  *Water  quality,  'Water- 
assimilative  capacity,  'Dissolved  oxygen,  'Com- 
puter models,  'Water  quality  standards,  'Illinois. 

The  relations  of  several  stream  processes  to  con- 
centrations of  dissolved  oxygen  and  other  constitu- 
ents during  low-flow  periods  were  evaluated  for  a 
70.3-mile  reach  of  the  Du  Page  River  in  northeast- 
ern Illinois,  using  measured  data  and  computer 
simulations.  Reaeration  rates  and  traveltimes  were 
measured  at  various  flow  rates  using  a  steady-state 
gas-tracer  technique.  Stream  discharge,  stage,  tem- 
perature, and  chemical  constituent  concentrations 
were  measured  during  two  24-hour  periods  in  July 
and  August  1983.  These  data  were  used  to  describe 
water  quality  and  to  calibrate  and  verify  the 
QUAL-II  one  dimensional,  steady-state,  water 
quality  model.  Dissolved  oxygen  concentrations 
did  not  meet  the  State  water  quality  standards  in 
several  subreaches  of  the  Du  Page  River.  Concen- 
trations were  consistently  below  the  State  mini- 
mum dissolved  oxygen  standard  in  the  downstream 
8  miles  of  the  East  Branch  Du  Page  River.  Model 
simulations  indicate  that  although  ammonia  oxida- 
tion played  a  role  in  the  dissolved  oxygen  deple- 
tion, the  primary  factor  was  sediment  oxygen 
demand.  Other  measured  chemical  constituents 
that  did  not  comply  with  the  State  water  quality 
standards  in  several  subreaches  of  the  river  includ- 
ed ammonia,  iron,  fluoride,  and  total  dissolved 
solids.  (USGS) 
W87-09860 


QUALITY  OF  WATER  IN  THE  PRINCIPAL 
AQUIFERS  OF  SOUTHWESTERN  WASHING- 
TON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

J.  C.  Ebbert,  and  K.  L.  Payne. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  84-4093,  1985.  59  p,  2  fig,  5  plates,  19  tab, 
20  ref. 

Descriptors:  'Water  quality,  'Groundwater, 
'Washington,  Water  quality  standards,  Aquifers, 
Nitrates,  Iron,  Manganese. 

The  quality  of  water  in  major  aquifers  in  south- 
western  Washington  was  addressed   in  terms  of 


inorganic-constituent,  trace-metal,  and  fecal-coli- 
form  concentrations.  Results  of  this  assessment  in- 
dicate that  the  groundwater  in  southwestern  Wash- 
ington can  be  characterized  as  soft  to  moderately 
hard  with  a  low  concentration  of  dissolved  solids. 
Nitrate  was  the  only  constituent  found  at  concen- 
trations above  maximum  contaminant  levels  speci- 
fied by  the  U.S.  Environmental  Protection  Agency 
primary  drinking  water  regulations.  The  most 
prevalent  detriment  to  the  otherwise  good  quality 
of  groundwater  in  the  region  was  concentrations 
of  iron  and  manganese  that  exceeds  limits  recom- 
mended by  the  U.S.  Environmental  Protection 
Agency  secondary  standards.  Although  these 
limits  were  exceeded  in  less  than  one  half  of  the 
samples,  high  concentrations  of  iron  and  manga- 
nese were  common  throughout  the  entire  region. 
(USGS) 
W87-09862 


EFFECTS  OF  POTENTIAL  SURFACE  COAL 
MINING  ON  DISSOLVED  SOLIDS  IN  OTTER 
CREEK  AND  IN  THE  OTTER  CREEK  ALLUVI- 
AL AQUIFER,  SOUTHEASTERN  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4C. 

W87-09864 


SEEPAGE  CHARACTERISTICS  THROUGH  AN 
ABANDONED  TAILINGS  PILE, 

Idaho  Univ.,  Moscow. 

A.  G.  Morilla,  and  D.  H.  Fortier. 

IN:  Water  in  Mining  and  Underground  Works  (El 

Agua   en   la   Mineria   y   Trabajos   Subterraneos), 

Volume  II,  1984.  SIAMOS  78.  p  847-862,  12  fig,  6 

ref. 

Descriptors:  'Water  pollution  sources,  'Path  of 
pollutants,  'Mine  wastes,  'Groundwater  pollution, 
'Groundwater,  'Mathematical  models,  Model 
studies,  Water  pollution,  Industrial  wastes,  Idaho, 
Seepage,  Seepage  control,  Leaching,  Precipitation, 
Geohydrology,  Groundwater  hydrology,  Ground- 
water movement,  Finite  element  method,  Mathe- 
matical studies,  Lagoons,  Groundwater  level, 
Water  level. 

Twelve  tailings  piles  have  been  installed  in  the 
Coeur  d'Alene  Mining  District  in  northern  Idaho 
since  1968.  Several  of  these  ponds  were  recently 
filled  and  abandoned.  The  abandonment  of  mine 
tailings  piles  may  have  detrimental  effects  on  the 
water  resource  system  in  the  immediate  area  by 
leaching  of  precipitation  through  the  pile  material. 
A  study  was  conducted  to  determine  the  hydro- 
geological  factors  that  control  the  movement  of 
groundwater  through  the  abandoned  Page  tailings 
pile  in  this  area.  A  data  collection  network  was 
designed  to  collect  data  on  groundwater  potential 
and  quality.  Analysis  of  the  water  level  data 
showed  the  existence  of  a  groundwater  mound 
under  a  portion  of  the  tailings  pile.  The  flow 
system  in  the  pile  responds  both  to  precipitation 
and  to  periods  of  no  recharge.  A  finite  element 
steady-state  mathematical  model  was  constructed 
to  analyze  the  groundwater  flow  system  in  the 
Page  pile.  A  sampling  and  testing  program  of  the 
pile  provided  information  on  values  of  hydraulic 
conductivity.  This  data  was  incorporated  as  input 
to  the  mathematical  model.  Operation  of  the  model 
showed  that  the  location  and  fluctuations  of  the 
regional  groundwater  table  and  the  quantity  of 
recharge  to  the  tailings  pile  from  precipitation 
were  the  primary  controlling  factors  for  the  loca- 
tion and  height  of  the  groundwater  mound.  A 
sewage  lagoon  system  was  installed  on  the  aban- 
doned pile  after  the  beginning  of  the  study.  A 
previous  study  reported  on  the  water  level  in- 
creases resulting  from  the  construction  and  filling 
of  the  lagoons.  Output  data  from  the  operation  of 
the  model,  with  the  sewage  lagoons,  showed  a 
similar  rise  in  the  water  level  and  a  maximum 
potential  leakage  of  seven  percent  of  inflows.  (See 
also  W87-09568)  (Author's  abstract) 
W87-09877 


UNDERGROUND  MINE  DRAINAGE  QUANTI- 
TY AND  QUALITY  GENERATION  MODEL, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 
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neenng. 

V.  Ricca,  and  M.  Hemmerich. 

IN:  Water  in  Mining  and  Underground  Works  (El 

Agua   en    la   Mineria   y   Trabajos    Subterraneos), 

Volume  II,  1984.  SIAMOS  78.  p  863-882,  7  fig,  3 

tab,  5  ref. 

Descriptors:  'Mine  drainage,  'Water  pollution 
sources,  'Path  of  pollutants,  'Acid  mine  drainage, 
'Groundwater  pollution,  'Groundwater,  'Model 
studies,  'Simulation,  'Data  interpretation,  Fate  of 
pollutants,  Coal  mines,  Mathematical  models, 
Computer  models,  Hydrologic  models,  West  Vir- 
ginia. 

This  computer  model  is  capable  of  simulating  un- 
derground mine  makewater  and  its  consequent  dis- 
charge rate  from  adits.  An  additional  feature  is  its 
ability  to  generate  acid  loads  associated  with  the 
drainage.  A  hydrogeologic  model  using  climato- 
logical  data,  watershed  parameters,  and  mine  oper- 
ation information  is  used  to  calculate  the  amount  of 
water  passing  to  the  geologic  strata  of  the  mine.  As 
the  water  movement  through  the  mine  works  is 
modeled,  the  acid  generated  is  simulated  by  mathe- 
matical formulations  describing  the  chemical  pro- 
ductions and  removal  mechanisms.  The  component 
contributions  are  summed,  with  time  preservation, 
and  expressed  as  discharge  rates  and  loads.  The 
model  is  presented  as  a  case  study  application  to  a 
coal  mine  in  West  Virginia,  USA.  (See  also  W87- 
09568)  (Author's  abstract) 
W87-09878 


INFLUENCE  OF  POTASSIUM  MINING  IN  CA- 
TALONIA ON  THE  QUALITY  OF  THE  WATER 
OF  THE  LLOBREGAT  RIVER  (BARCELONA) 
(INFLUENCIA  DE  LA  MINERIA  POTASICA 
CATALANA  EN  LA  CALIDAD  DEL  AGUA  DEL 
RIO  LLOBREGAT  (BARCELONA)), 
Comisaria  de  Aguas  del  Pirineo  Oriental,  Barcelo- 
na (Spain). 

E.  Diaz,  E.  Custodio,  and  A.  Galofre. 
IN:  Water  in  Mining  and  Underground  Works  (El 
Agua   en   la   Mineria   y   Trabajos   Subterraneos), 
Volume  II,  1984.  SIAMOS  78.  p  989-1011,  8  fig,  12 
ref. 

Descriptors:  'Water  pollution  sources,  'Path  of 
pollutants,  'Fate  of  pollutants,  'Water  quality, 
'Water  quality  control,  'Mine  wastes,  'Rivers, 
Industrial  wastes,  Potash,  Pollutants,  Minerals, 
Llobregat  River,  Spain,  Dissolved  solids,  Salinity, 
Saline  water,  Downstream,  Surface  water,  Salts, 
Sodium  chloride. 

The  exploitation  of  potash  minerals  in  the  central 
Llobregat  River  basin  results  in  the  discharge  of 
very  saline  water  which  noticeably  increases  the 
total  dissolved  solids  content  of  the  surface  waters 
downstream.  The  discharge  reaches  and  sometimes 
surpasses  5  kg/s  NaCl  in  a  river  in  which  the  mean 
flow  near  the  mouth  is  about  20  cu  m/s.  The 
discharged  salt  originates  in  the  mineral  treatment 
facilities  in  the  tips  leachate,  in  the  relief  modifica- 
tion of  the  saline  outcrops  and  the  mine  drainage. 
The  origin  and  trend  of  the  discharges  in  the 
different  localities  and  the  successive  improve- 
ments are  studied  and  the  clear  influence  on  the 
groundwater  salinity  is  noted.  Some  possible  solu- 
tions are  introduced.  (See  also  W87-09568)  (Au- 
thor's abstract) 
W87-09886 


WATER  IN  THE  MINING  OF  SOFT  COAL.  A 
STUDY  OF  A  PILOT  AREA  (EL  AGUA  EN  LA 
MINERIA  DE  LA  HULLA,  ESTUDIO  DE  UNA 
ZONA  PILOTO), 

Empresa  Nacional  Adaro  de  Investigaciones  Min- 

eras  S.A.,  Madrid  (Spain). 

R.  Fernandez  Aller. 

IN:  Water  in  Mining  and  Underground  Works  (El 

Agua   en   la   Mineria    y   Trabajos   Subterraneos), 

Volume  II,  1984.  SIAMOS  78.  p  1013-1025,  3  tab. 

Descriptors:  'Water  pollution  sources,  'Pollutants, 
'Water  management,  'Mine  drainage,  'Mine 
wastes,  'Coal  mining,  'Rivers,  Alkaline  mine 
drainage,  Drainage  water,  Industrial  wastes,  Coal, 
Pollution  load. 
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A  summary  of  the  study  conducted  in  1973  of 
water  management  in  the  Asturias  coal  basin  in 
northern  Spain  affecting  the  Nalon  River  is  pre- 
sented. The  problems  of  water  drainage  and  waste 
water  generated  by  coal  preparation  plants  operat- 
ing at  the  time  of  the  study  were  mentioned.  The 
most  important  pollutant  load  was  found  to  be 
generated  in  the  coal  preparation  plants.  Because 
the  drainage  waters  are  alkaline,  the  pollution  of 
the  river  is  not  serious  although  the  large  volume 
of  the  wastes  should  be  considered.  (See  also  W87- 
09568)  (Wood-PTT) 
W87-09887 


CONTROL  AND  TREATMENT  OF  RESIDUAL 
WATER  IN  MINING  (CONTROL  Y  TRATA- 
MIENTO  DE  AGUAS  RESIDUALES  EN  MIN- 
ERIA), 

Empresa  Nacional  Adaro  de  Investigaciones  Min- 

eras  S.A.,  Madrid  (Spain). 

R.  Fernandez  Aller. 

IN:  Water  in  Mining  and  Underground  Works  (El 

Agua  en   la  Mineria   y   Trabajos   Subterraneos), 

Volume  II,  1984.  SIAMOS  78.  p  1027-1048,  5  fig,  4 

tab,  19  ref. 

Descriptors:  'Water  pollution  sources, 
•Wastewater  treatment,  'Mine  wastes,  'Mine 
drainage,  'Oxidation  process,  'Wastewater  oxida- 
tion, 'Neutralization,  'Desalination,  'Aeration, 
Demineralization,  Industrial  wastes,  Hydrogen  ion 
concentration,  Acid  mine  drainage. 

Wastewaters  from  mining  activities  are  important 
pollutants,  especially  those  which  have  a  low  pH 
because  most  of  the  metals  are  solubilized.  The 
problem  of  mine  waste  water  is  solved  in  two 
different  ways:  (1)  by  reducing  the  infiltration  of 
the  waste  waters  by  using  control  systems  as  part 
of  mining  techniques,  and  (2)  by  wastewater  treat- 
ment including  oxidation  or  evaporation  ponds, 
neutralization,  desalination,  and  aeration  processes. 
(See  also  W87-09568)  (Author's  abstract) 
W87-09888 


SULFATE  CONTENT  OF  THE  WATERS 
STORED  IN  THE  IRON  ORE  MINES  OF  LOR- 
RAINE (FRANCE)  (TENEUR  EN  SULFATES 
DES  EAUX  STOCKEES  DANS  LES  MINES  FER 
DE  LORRAINE  (FRANCE)), 
Ecole  Nationale  Superieure  de  Geologie  Appli- 
quee  et  de  Prospection  Miniere,  Nancy  (France). 
D.  Herve. 

IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I  and  II,  1984.  SIAMOS  78.  p  1063-1079,  10 
fig,  10  tab,  5  ref. 

Descriptors:  'Water  pollution  sources,  'Mine 
drainage,  'Mine  wastes,  'Iron  mining,  'Sulfate, 
Heavy  metals,  Iron,  France,  Calcium  sulfate,  Cal- 
cium compounds,  Pyrite,  Weathering. 

Iron  mining  waters  of  Lorraine  (France),  especial- 
ly in  former  drowned  mines,  show  an  inconvenient 
amount  of  calcium  sulfate.  The  origin  of  this  min- 
eralization, which  may  reach  800  mg/1  in  S04,  was 
sought  by  observing  it  in  situ,  by  analyzing  its 
isotopes,  and  by  systematically  leaching  the  rocks. 
The  results  show  that  the  sulfates  come  from  the 
weathering  of  pyrite  which  is  spread  in  the  top  of 
the  ore  bed.  The  weathering  starts  again  whenever 
the  level  of  the  water  changes.  Accumulating  in- 
formation is  necessary  for  mathematical  modeling 
of  chemical  exchanges  between  water  and  rock. 
(Author's  abstract) 
W87-09890 


TEMPERATURE  REGIME  IN  THE  SAVA  R. 
ALUVION  NEAR  ZAGREB, 

Zagreb  Univ.  (Yugoslavia).  Faculty  of  Geodesy. 
R.  Sarnavka. 

IN  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I  and  II,  1984.  SIAMOS  78.  p  1331-1349,  4 
fig,  18  ref. 

Descriptors:  'Groundwater  pollution,  'Thermal 
pollution,  'Water  pollution  sources,  'Path  of  pol- 
lutants,   'Water    quality,    Water    pollution,    Sava 


River,  Zagreb,  Yugoslavia,  Alluvial  reservoirs, 
Municipal  water,  Mathematical  equations,  Hydro- 
geology,  Hydrologic  aspects. 

The  quality  of  the  groundwater  used  for  the 
Zagreb  water  supply  and  the  temperature  regime 
of  territorial  waters  was  investigated  in  order  to 
prevent  eventual  thermal  contamination  by  the 
highgrade  pollution  in  the  Sava  River  which  re- 
plenishes the  alluvial  reservoir.  The  results  ob- 
tained prove  the  immediate  relation  between  the 
temperature  of  the  Sava  River  and  the  groundwat- 
er and  explain  certain  relevant  characteristics.  The 
temperature  interrelation  also  indirectly  verified 
the  hydrogeological  assumptions  of  the  continuity 
of  the  water-bearing  stratum.  The  expected  time 
shift  is  determined;  the  maximal  temperatures  of 
the  groundwater  fall  behind  the  maximal  tempera- 
ture of  the  Sava  River  by  between  61  and  81  days 
while  the  minimal  temperatures  differ  by  between 
40  and  60  days  depending  on  the  zone  studied. 
(Wood-PTT) 
W87-09908 


MARINE  POLLUTION  AND  COUNTERMEAS- 
URES  IN  JAPAN, 

Environment  Agency,  Tokyo  (Japan).  Water  Qual- 
ity Bureau. 
M.  Murakawa. 

Oceans,  Vol.  30,  No.  1,  p  55-60,  Spring  1987.  5  fig, 
1  tab. 

Descriptors:  'Water  quality,  'Water  quality  man- 
agement, 'Water  quality  standards,  'Monitoring, 
•Water  pollution,  'Chemical  oxygen  demand, 
Japan,  Water  pollution  control,  Standards,  Envi- 
ronment, Economic  growth,  Fisheries,  Effluents, 
Industrial  wastewater. 

Water  pollution  increased  in  the  sea  around  Japan 
during  the  country's  rapid  economic  growth  in  the 
1960s  and  1970s  causing  damage  to  coastal  fisheries 
and  beaches.  Governmental  monitoring  of  the  sea- 
water  quality  was  instituted;  water  samples  were 
tested  for  a  variety  of  chemical  compounds,  pH, 
chemical  oxygen  demand  (COD),  suspended 
solids,  and  other  indicators  of  pollution.  COD  was 
determined  to  be  the  most  important.  Average 
COD  values  were  given  for  the  main  bays  and 
ports  of  Japan.  National  standards  intended  to  pro- 
tect human  health  and  the  living  environment  were 
determined  and  effluent  controls  were  imposed  on 
all  factories  and  commercial  establishments  in 
Japan.  81%  of  all  sea  areas  in  Japan  meet  the 
standards  set  although  the  achievement  rates  are 
lower  in  Tokyo  Bay,  Ise  Bay,  Seto  Inland  Sea  and 
Osaka  Bay.  As  a  result  of  effluent  control, 
areawide  total  pollutant  load  control,  and  exten- 
sion of  the  sewer  system  to  include  a  greater 
percentage  of  the  population,  sea  pollution  by 
Japan  is  no  longer  critical.  Further  efforts  are 
required  to  boost  the  quality  standard  achievement 
ratio  and  to  eliminate  the  red  tide  cases  in  the  Seto 
Inland  Sea.  (Wood-PTT) 
W87-09932 


DIURNAL  PATTERNS  OF  AMMONIUM 
LOADING  AND  LOSS  IN  A  STREAM  RECEIV- 
ING SECONDARY  TREATMENT  EFFLUENT, 

Iowa  State  Univ.,  Ames.  Dept.  of  Botany. 

W.  G.  Crumpton,  and  C.  M.  Hersh. 

Journal  of  the  Water  Pollution  Control  Federation 

JWPFA5,  Vol.  59,  No.  1,  p  60-62,  January  1987.  2 

fig,  9  ref.  DOI  Project  G-906-05. 

Descriptors:  'Diurnal  distribution,  'Ammonium, 
'Secondary  wastewater,  'Effluents,  'Streams, 
'Water  pollution  effects,  Distribution,  Wastewater 
treatment,  Nitrogen,  Chemical  analysis,  Nitrates, 
Sampling,  Path  of  pollutants,  Fate  of  pollutants. 

Diurnal  patterns  of  ammonium  loading  from  a 
secondary  wastewater  treatment  facility  and  diur- 
nal patterns  of  in-stream  ammonium  loss  were  de- 
termined in  the  South  Skunk  River  near  Ames, 
Iowa.  Three  diel  studies  were  conducted  during 
periods  of  low  flow  in  the  fall  of  1984.  Ammonium 
and  nitrate  nitrogen  were  measured  using  an  auto- 
mated procedure  described  by  Mertens  et  al., 
except  that  flow  injection  rather  than  air  segmenta- 
tion of  the  sample  stream  was  used.  A  pronounced 


diurnal  pattern  was  found  in  effluent  ammonium 
concentrations  which  rose  sharply  near  noon  each 
day  and  declined  to  lowest  levels  by  the  following 
morning.  Very  similar  patterns  were  found  in  efflu- 
ent discharge  rates.  Nitrate  loads  from  the  Ames 
treatment  plant  were  also  consistently  high  and 
greatly  increased  the  nitrate  concentrations  in  the 
river.  Problems  in  the  analytical  procedure  for 
nitrate  measurement  made  patterns  for  the  latter 
two  sampling  periods  difficult  to  interpret  Ammo- 
nium losses  were  not  reflected  by  concomitant 
nitrate  increases,  indicating  that  losses  were  the 
result  of  removal.  Data  indicate  the  significance  of 
diurnal  patterns  in  ammonium  loading  and  loss  in 
affected  streams.  (Doria-PTT) 
W87-09952 


REMOTE  SENSING  OF  COASTAL  POLLUT- 
ANTS USING  MULTISPECTRAL  DATA, 

Delaware  Univ.,  Newark.  Coll.  of  Marine  Studies. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-10023 


AEROSPACE  REMOTE  SENSING  OF  THE 
COASTAL  ZONE  FOR  WATER  QUALITY  AND 
BIOTIC  PRODUCTIVITY  APPLICATIONS, 

National  Aeronautics  and  Space  Administration, 
Hampton,  VA.  Langley  Research  Center. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-10024 


SATELLITE   DETECTION   OF  OIL  ON  THE 
MARINE  SURFACE, 

National   Aeronautics  and   Space  Administration, 

Washington,  DC. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-10029 


APPLICATION  OF  LANDSAT  AND  COMPUT- 
ER TECHNOLOGY  TO  POTENTIAL  WATER 
POLLUTION  FROM  SOIL  EROSION, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  MD.  Goddard  Space  Flight  Center. 
W.  J.  Campbell. 

IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 
Annual  William  T.  Pecora  Memorial  Symposium 
on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 
June  10-15,  1979.  1981.  p  616-621,  4  fig,  1  tab,  5  ref. 

Descriptors:  'LANDSAT,  'Computers,  'Water 
pollution  sources,  'Soil  erosion,  'Hydrology,  'Sat- 
ellite technology,  'Remote  sensing,  Nonpoint  pol- 
lution sources,  Case  studies,  Water  quality,  Cost 
analysis,  Spectral  analysis. 

Agricultural  activity  has  been  recognized  as  the 
primary  source  of  nonpoint  source  water  pollution. 
Water  quality  planners  have  needed  information 
that  is  timely,  accurate,  easily  reproducible,  and 
relatively  inexpensive  to  utilize  to  implement  'Best 
Management  Practices'  for  water  quality.  In  this 
paper,  a  case  study  shows  how  the  combination  of 
satellite  data,  which  can  give  accurate  land-cover/ 
land-use  information,  and  a  computerized  geo- 
graphic information  system,  can  assess  nonpoint 
pollution  at  a  regional  scale  and  be  cost  effective. 
Since  this  study  just  begins  to  explore  the  poten- 
tially significant  resource  and  environmental  infor- 
mation that  can  be  extracted  from  Landsat  MSS 
data.  DAta  from  the  Landsat  program  are  readily 
available  and  can  be  extended  to  many  different 
categories  of  environment  and  resource  manager's 
problems.  To  minimize  the  technical  barriers  to 
Landsat-IMGRID  interfacing,  the  author  believes 
that:  (1)  Imagery  products  should  be  made  avail- 
able to  users  fully  processed  (radiometrically  and 
geometrically  corrected)  to  correspond  to  USGS 
7-1/2  minute  topographic  quadrangles.  This  will 
allow  'nontechnical'  personnel  such  as  a  planner, 
to  orient  classified  satellite  data  to  more  easily 
recognized  and  universally  used  data  such  as  the 
USGS  sheets;  (2)  A  'pipeline'  type  of  system  or  a 
brouse  facility  in  every  state  should  be  initiated  so 
that  users  can  obtain  satellite  data  with  specific 
information  such  as  amounts  and  location  f  cloud 
cover  in  a  given  satellite  scene.  This  would  elimi- 
nate purchases  of  redundant  or  unwanted  informa- 
tion; (3)  Turnaround  time  should  be  decreased  to 
permit  more  rapid  and  economical  processing  of 
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remote  sensor  data  for  208-type  planning.  The 
value  of  satellite  data  is  recognized  only  when  the 
information  is  in  the  hands  of  the  user;  and  (4) 
Future  Landsat  series  satellites  should  provide  a 
greater  resolution  size  that  could  be  used  to  differ- 
entiate, and  perhaps  identify  rock  and  soil  types, 
topography  and  other  hydrologic  data  that  are 
influenced  in  traditional  and  other  208  categories. 
This  information  will  enhance  the  traditional  hand 
collected  data  and  eventually  augment  or  end  the 
time  spent  and  appreciably  reduce  the  cost  of  hand 
collected  data.  (Lantz-PTT) 
W87-10031 


BAY  OF  FUNDY  VERIFICATION  OF  A 
SYSTEM  FOR  MULTIDATE  LANDSAT  MEAS- 
UREMENT OF  SUSPENDED  SEDIMENT, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  7B. 
W87- 10032 


APPLICATION  OF  DIGITAL  IMAGE  PROC- 
ESSING TECHNIQUES  AND  INFORMATION 
SYSTEMS  TO  WATER  QUALITY  MONITOR- 
ING OF  LAKE  TAHOE, 

Jet  Propulsion  Lab.,  Pasadena,  CA. 

For  primary  bibliographic  entry  see  Field  7B. 

W87- 10036 


STUDD2S  OF  UPTAKE  AND  TOXIC  EFFECTS 
OF  CR(VI)  ON  PISTIA  STRATIOTES, 

Visva-Bharati  Univ.,  Santiniketan  (India).  Dept.  of 

Chemistry. 

A.  K.  Sen,  N.  G.  Mondal,  and  S.  Mandal. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  1/2,  p  119-127,  1987.  2  fig,  6  tab,  26  ref. 

Descriptors:  'Wastewater  treatment,  *Pistia, 
•Bioaccumulation,  *Path  of  pollutants,  'Chromi- 
um,  'Water  pollution  effects,  Cultures,  Enzymes, 
Heavy  metals. 

The  uptake  of  Cr(VI)  and  toxic  effects  of  the  metal 
on  some  biochemical  parameters  in  Pistia  stratiotes 
L.  were  studied.  The  uptake  of  Cr(VI)  by  the 
plants  gradually  increased  with  increase  in  concen- 
tration of  Cr(VI)  in  the  culture  medium.  Maximum 
accumulation  of  Cr(VI)  was  noted  within  5  days. 
Maximum  removal  (about  90%)  of  Cr(VI)  was 
recorded  below  5  ppm.  Accumulation  of  Cr(VI) 
occurred  mainly  in  roots.  At  5  and  10  ppm,  Cr(VI) 
promoted  senescence  of  Pistia  plants  by  decreasing 
chlorophylls,  protein,  RNA,  Hill  activity  and  ac- 
tivities of  catalase,  protease  as  well  as  increasing 
dry  weight,  free  amino  acid  content,  peroxidase 
activity  and  ratio  of  acid  to  alkaline  pyrophospha- 
tase activity  over  control  values.  At  Cr(VI)  con- 
centrations below  5  ppm,  these  constituents  were 
least  affected.  So,  Pistia  plants  can  be  utilized  as 
the  scavenger  of  Cr(VI)  from  waste  water.  (Au- 
thor's abstract) 
W87-10055 


EFFECTS  OF  SELENIUM  ON  THE  DISTRIBU- 
TION OF  MERCURY  IN  THE  ORGANS  OF 
THE  BLACK  BULLHEAD  (ICTALURUS 
MELAS), 

South  Dakota  Univ.,  Vermillion.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W87- 10079 


RECURSD/E   WATER   QUALITY   FORECAST- 
ING MODELS   FOR   URBAN  CATCHMENTS, 

For  primary  bibliographic  entry  see  Field  7C. 
W87-10108 
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HEALTH    HAZARDS    FROM    NITRATES    IN 
DRINKING-WATER. 

World   Health   Organization,   Copenhagen   (Den- 
mark). Regional  Office  for  Europe. 
Report  on  a  WHO  Meeting,  Copenhagen,  Den- 
mark, 5-9  March  1984.  1985.  102  p. 

Descriptors:   *Nitrates,   'Drinking  water,   'Water 
pollution  effects,  Potable  water,  Hazards,  Public 


health,  Groundwater  quality,  Fertilizers,  Water 
supplies,  Water  pollution  prevention,  Water  treat- 
ment, Standards. 

While  in  many  regions  of  the  work,  the  main 
problem  concerning  drinking  water  is  to  obtain 
adequate  supplies,  in  Europe  the  main  problems 
are  due  to  chemical  contamination.  Increased  ap- 
plication of  artificial  nitrogenous  fertilizers,  grow- 
ing problems  with  animal  waste  disposal,  changes 
in  land  use,  and  increasing  concentration  of  nitro- 
gen oxides  in  precipitation  have  resulted  in  marked 
increased  in  nitrate  levels  in  drinking  water  in 
some  areas.  Although  WHO's  drinking  water 
standards  have  been  reviewed  as  recently  as  1980, 
the  situation  with  respect  to  nitrate  needed  to  be 
reexamined.  A  Working  Group  on  Health  Hazards 
from  Nitrates  in  Drinking  Water  was  convened  in 
Copenhagen,  March  5-9,  1984,  by  the  WHO  Re- 
gional Office  for  Europe.  It  brought  together  14 
experts  from  9  countries  and  a  representative  of  the 
International  Program  on  Chemical  Safety.  This 
book  presents  the  material  discussed  at  this  work- 
shop, and  concludes  that:  (1)  The  use  of  different 
units  to  express  nitrate  levels  in  various  media, 
including  water,  is  unsatisfactory  and  uniformity  is 
needed;  (2)  Levels  of  nitrate  in  water  sources  used 
for  drinking  water  supply  are  increasing,  especially 
the  levels  in  groundwater  supplies;  (3)  Increasing 
use  of  artificial  fertilizers,  disposal  of  waste  (par- 
ticularly from  animal  farming)  and  changes  in  land 
use  are  the  main  factors  responsible  for  the  pro- 
gressive increase  of  nitrate  levels  in  water  supplies; 
(4)  For  most  people  in  Europe,  drinking  water 
contributes  no  more  than  30%  of  the  total  dietary 
intake  of  nitrates.  The  main  source  of  dietary  ni- 
trate is  vegetables;  (5)  Drinking  water  with  a  ni- 
trate concentration  at  or  lower  than  the  present 
WHO  guideline  value  of  10  mg/L  of  N03-N  is  of 
satisfactory  quality  for  bottle-fed  infants;  (6)  There 
is  no  convincing  evidence  of  a  relationship  be- 
tween gastric  cancer  and  consumption  of  drinking 
water  containing  nitrates  at  or  below  the  present 
guideline  value.  Above  this  level,  the  evidence  is 
inconclusive;  and  (7)  Satisfactory  nitrate  removal 
from  drinking  water  will  present  serious  technical 
and  financial  problems  to  water  undertakings. 
(Lantz-PTT) 
W87-09622 


ACID  RAIN  AND  DRY  DEPOSITION, 

Oklahoma    Univ.,    Norman.    Environmental    and 

Ground  Water  Inst. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-09624 


EFFECTS  OF  SEWAGE  OUTFALLS  ON  INTER- 
TIDAL  ECOSYSTEMS  IN  KUWAIT, 

Kuwait  Inst,  for  Scientific  Research,  Safat.  Dept. 

of  Environmental  Sciences. 

P.  Literathy,  L.  N.  Ali,  M.  A.  Zarba,  and  K. 

Puskas. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.    11,  p  35-45,   1986.  4  fig,   3  tab,   17  ref. 

Descriptors:  'Water         pollution         effects, 

•Wastewater  disposal,  'Outfall,  'Waste  disposal, 
'Wastewater,  Coastal  waters,  Effluents,  Nutrients, 
Kuwait,  Tidal  effects,  Sediments. 

Kuwait  City  has  an  impact  on  the  nearshore 
marine  environment  by  discharging  sewage  ran- 
domly through  short  emergency  outfalls  into  the 
intertidal  zone.  The  effect  of  the  discharged 
sewage  on  the  biological  activity  and  the  chemical 
characteristics  of  the  relevant  intertidal  areas, 
which  are  controlled  by  a  dry,  tropical  climate, 
was  studied.  Pore  water,  tidal  water  characteristics 
and  nutrient  release  and  transport  from  the  interti- 
dal zone  during  tidal  flushing  were  investigated  in 
polluted  and  unpolluted  areas.  The  accumulation 
of  particulate  organic  matter  in  the  upper,  middle 
and  lower  intertidal  zones  was  characterized.  It 
was  concluded  that  in  addition  to  settling,  a  great 
deal;  of  particulate  organic  matter  entered  into  the 
upper  tidal  sediment  by  infiltration  during  high 
tide  and  was  filtered  out  by  the  sediment  and 
migrated  toward  the  low  tide  zone  during  the 
falling  tide.  The  rate  of  the  release  of  the  sub- 
stances associated  with  inorganic  particulates  was 
controlled  by  the  overall   organic   load  and   the 
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microbial  activity.  Sediment  core  samples  were 
taken  for  multistage  carbon  dioxide  treatment,  and 
the  results  showed  a  decrease  in  carbonate-bound 
phosphates  with  depth.  Photosynthetic  productivi- 
ty observed  during  the  spring  showed  a  close 
relationship  with  the  sewage  discharges  and  were 
also  controlled  by  the  limiting  nutrient  for  photo- 
synthesis was  nitrogen  rather  than  phosphorous. 
The  release  of  some  heavy  metals  from  the 
sewage-polluted  intertidal  sediment  was  signifi- 
cant, and  beachrock  development  also  related  to 
the  discharges.  The  intertidal  fauna  was  impover- 
ished because  of  the  organic  sludge.  (Author's 
abstract) 
W87-09636 


ASSOCIATION  BETWEEN  MORBIDITY 
AMONG  BATHERS  AND  MICROBIAL  QUAL- 
ITY OF  SEAWATER, 

Hadassah  Medical  School,  Jerusalem  (Israel).  En- 
vironmental Health  Lab. 

B.  Fattal,  E.  Peleg-Olevsky,  Y.  Yoshpe-Purer,  and 
H.  I.  Shuval. 

Water  Science  and  Technology  WSTED4,  Vol. 
18,  No.    11,  p  59-69,    1986.  2  fig,  7  tab,  23  ref. 

Descriptors:  'Water  pollution  effects,  'Recreation, 
'Swimming,  'Wastewater  disposal,  'Outfall, 
'Waste  disposal,  'Wastewater,  Coastal  waters,  Ef- 
fluents, Israel,  Surveys,  Bacteria,  Coliforms. 

During  the  summer  of  1983,  a  prospective  epidemi- 
ological study  was  carried  out  at  three  coastal 
beaches  in  the  area  of  Tel-Aviv,  Israel,  in  order  to 
investigate  the  effect  of  marine  pollution  on  mor- 
bidity among  bathers.  A  total  of  615  families  com- 
prising 2,231  persons,  23%  of  them  aged  0-4  years, 
were  interviewed  for  this  study.  A  total  of  78 
seawater  samples  were  laboratory  tested  on  the 
day  of  collection  for  the  concentration  of  six  bacte- 
rial indicators:  fecal  coliforms,  fecal  streptococci, 
E.  coli,  Staphylococcus  aureus  and  Pseudomonas 
aeruginosa.  The  geometric  mean  of  the  fecal  coli- 
forms was  the  highest  at  all  beaches,  and  the 
concentration  of  pseudomonas  the  lowest.  All 
beaches  complied  with  Israel  Ministry  of  Health, 
bacterial  standards  for  bathing  beaches  and  were 
within  the  WHO/UNEP  guidelines  for  fecal  coli- 
forms. However,  analysis  of  the  results  indicated 
that  symptoms  of  enteric  morbidity  among  swim- 
mers, particularly  in  the  0-4  year  old  age  group, 
were  related  to  'high'  density  levels  of  enterococci, 
E.  coli  and  staphylococci.  Also,  swimmers  had 
more  morbidity  symptoms  of  all  types  ('enteric', 
'respiratory'  and  'others')  than  nonswimmers,  re- 
gardless of  the  microbial  quality  of  seawater.  (Au- 
thor's abstract) 
W87-09638 


EFFECT  OF  SEWAGE  SLUDGE  DISPOSAL  TO 
SEA  THROUGH  PIPELINES  PREVIOUSLY 
DISCHARGING  ONLY  SETTLED  EFFLUENT, 

Water    Research    Commission,    Pretoria    (South 

Africa). 

J.  E.  McGlashan,  and  D.  C.  Macleod. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.   11,  p  93-104,   1986.  3  fig,  8  tab,  20  ref. 

Descriptors:          'Water         pollution  effects, 

'Wastewater  disposal,   'Outfall,   'Waste  disposal, 

'Wastewater,  Coastal  waters,  Effluents,  Settling, 
South  Africa,  Design  criteria. 

The  City  of  Durban  has  two  submarine  outfall 
sewers  designed  for  the  disposal  of  approximately 
365  000  cu  m/d  of  domestic  and  industrial  ef- 
fluents. Until  recently  these  outfall  sewers  were 
only  permitted  to  discharge  settled  effluents,  the 
resultant  sludge  having  to  be  treated  and  disposed 
of  on  land  in  the  one  instance  and  incinerated  in 
the  other.  As  the  result  of  a  two  year  program  of 
research  the  city  has  been  permitted  to  discharge 
settled  effluent  from  both  outfalls  to  which  the 
underflow  from  the  sedimentation  basins  has  been 
reintroduced.  Retention  of  the  sedimentation 
basins  has  permitted  effective  removal  of  floatable 
material.  The  pipelines  were  operated  during  the 
research  period  by  discharging  only  settled  efflu- 
ent from  the  one  whilst  from  the  other  the  dis- 
charge consisted  of  the  settled  effluent  stream  to 
which  the  sludge  had  been  reintroduced.  Halfway 


41 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  Of  Pollution 


through  the  program  the  roles  of  the  two  pipelines 
were  reversed.  This  paper  briefly  reviews  marine 
disposal  in  South  Africa,  the  Durban  submarine 
outfalls,  the  events  which  preceded  the  research 
project,  the  design  of  the  research  program  and  the 
results  of  the  study  in  terms  of  bacteriological, 
biological  and  chemical  monitoring,  current  meas- 
urements in  the  immediate  vicinity  of  the  pipelines 
and  dilution  calculations  with  the  aid  of  more 
rigorous  mathematical  treatment.  (Author's  ab- 
stract) 
W87-09641 


SOME  BASIC  CONSIDERATIONS  FOR 
MARINE  DISPOSAL  OF  WASTEWATER  AND 
SOLID  WASTES, 

Setsunan  Univ.,  Neyagawa  (Japan). 

For  primary  bibliographic  entry  see  Field  5E. 

W87-09651 


POLYCYCLIC  AROMATIC  HYDROCARBON 
IN  VITRO  CYTOTOXICITY  TO  BLUEGILL  BF- 
2  CELLS:  MEDIATION  BY  S-9  MICROSOMAL 
FRACTION  AND  TEMPERATURE, 

Rockefeller  Univ.,  New  York.  Lab.  Animal  Re- 
search Center. 

H.  Babich,  and  E.  Borenfreund. 
Toxicology  Letters  TOLED5,  Vol.  36,  No.  2,  p 
107-116,  April  1987.  5  fig,  2  tab,  28  ref. 

Descriptors:  *Water  pollution  effects,  'Cytotoxi- 
city,  *Polycyclic  aromatic  hydrocarbons,  'Blue- 
gill,  Incubation,  Organic  compounds,  Fish  physiol- 
ogy, Sunfish,  Fish. 

The  in  vitro  cytotoxicities  of  various  polycyclic 
aromatic  hydrocarbons  (PAHs)  to  bluegill  sunfish 
BF-2  cells  were  determined  with  the  neutral  red 
assay,  which  was  modified  by  the  incorporation  of 
an  S-9  microsomal  fraction.  Whereas  the  PAHs  per 
se  were  weakly  cytotoxic,  the  presence  of  the  S-9 
fraction  in  the  incubation  mixture  increased  the 
cytotoxicity  of  many  of  the  PAHs  (whether  in  the 
absence  or  presence  of  the  S-9  microsomal  frac- 
tion) was  potentiated  if  the  6  h  exposure  was  at  37, 
rather  than  at  26  C.  (Author's  abstract) 
W87-09654 


TOXICITIES  OF  SOME  HEAVY  METALS  TO 
THE  TADPOLES  OF  FROG,  MICROHYLA 
ORNATA  (DUMERIL  AND  BIBRON), 

Mangalore  Univ.  (India).  Dept.  of  Biosciences. 
J.  Rao,  and  M.  N.  Madhyastha. 
Toxicology  Letters  TOLED5,  Vol.  36,  No.  2,  p 
205-208,  April  1987.  1  tab,  15  ref. 

Descriptors:  *Water  pollution  effects,  *Bioassay, 
•Frogs,  'Tadpoles,  'Heavy  metals,  'Toxicity,  Sen- 
sitivity, Mercury,  Cadmium,  Copper,  Manganese, 
Zinc. 

Static  bioassays  were  conducted  to  determine  the 
relative  acute  toxicities  of  five  heavy  metals  (mer- 
cury, cadmium,  copper,  manganese  and  zinc)  to  1- 
week-old  and  4-week-old  tadpoles  of  the  frog, 
Microhyla  ornata.  Toxic  effects  were  calculated  on 
the  basis  of  LC50  for  24  h,  48  h,  72  h  and  96  h 
exposures  at  25.5-26.0  C.  Mercury  was  the  most 
toxic  and  zinc  was  the  least  toxic  of  the  heavy 
metals  tested.  The  sensitivity  of  the  tadpoles  to  the 
heavy  metals  increased  with  increased  age.  (Au- 
thor's abstract) 
W87-09655 


EFFECT  OF  PETROLEUM  HYDROCARBONS 
ON  THE  MICROBENTHOS  OF  THE  WHITE 
SfA  LITTORAL, 

State  Oceanographic  Inst.,  Moscow  (USSR). 
V   N  Tkachenko,  and  I.  V.  Burkovskii. 
Soviet  Journal  of  Ecology  SJECAH,  Vol.  17,  No. 
5,  p  258-263,  September-October  1986.  2  fig,  12  ref. 
Translated  from  Ekologiya,  No.  5,  p  9-15,  Septem- 
ber-October 1986 

Descriptors    'Water  pollution  effects,  'Petroleum 
hydrocarbons,  'White  Sea,  'Littoral  zone,  Algae, 
oa,  Limnology,  Trophic  level. 

I  In-  sandy  littoral  of  the  White  Sea  is  a  suitable 
tenting  ground  for  field  loxicological  experiments 


with  both  benthic  organisms  of  different  trophic 
levels  and  the  bottom  biocenose  as  a  whole.  Low 
concentrations  of  petroleum  hydrocarbons  in 
bottom  deposits  can  affect  the  development  of 
benthic  communities  on  the  first  and  second  troph- 
ic levels.  In  th  course  of  this,  both  stimulatory  and 
inhibitory  effects  are  observed  in  diatoms,  while 
the  same  concentrations  act  only  as  depressors  on 
psammophilic  protozoa.  The  character  of  the  re- 
sponse of  diatoms  to  the  effect  of  low  petroleum- 
product  concentrations  in  the  sediment  was  nonho- 
mologous even  among  members  of  the  same  genus. 
Decrease  in  the  number  of  psammophilic  infusoria 
under  the  effect  of  petroleum  hydrocarbons  in  the 
sediment  disrupts  the  trophic  connection  of  the 
first  two  levels,  which  leads  to  a  sharp  increase  in 
the  quantity  of  species  of  diatoms  that  are  protozo- 
an food  objects.  Colonization  of  polluted  bottom 
deposits  by  diatoms  and  protozoa  occurs  slowly 
and,  in  the  absence  of  additional  pollution,  reaches 
the  control  level  after  a  year.  Petroleum  pollution 
bottom  deposits  can  lead  to  substantial  displace- 
ments in  the  functioning  of  individual  links  fo  the 
bottom  biocenose,  which  may  result  in  a  subse- 
quent disruption  of  the  ecological  balance  in  the 
region.  (Alexander-PTT) 
W87-09677 


DEPENDENCE  OF  SUMMER  PLANKTON  IN- 
DICES ON  CONTENT  OF  BIOGENIC  ELE- 
MENTS IN  SMALL  LAKES  OF  LATGALIA 
WITH  VARYING  LEVELS  OF  ANTHROPO- 
GENIC EUTROPHICATION, 
Akademiya  Nauk  SSSR,  Leningrad.  Inst.  Ozerove- 
deniya. 

I.  S.  Trifonova,  N.  V.  Ignat'eva,  V.  V.  Maslevtsov, 
and  T.  A.  Ostrovskaya. 

Soviet  Journal  of  Ecology  SJECAH,  Vol.  17,  No. 
5,  p  278-284,  September-October  1986.  2  fig,  2  tab, 
15  ref.  Translated  from  Ekologiya,  No.  5,  p  31-38, 
September-October  1986. 

Descriptors:  'Water  pollution  effects,  'Eutrophic 
lakes,  'Plankton,  'Mathematical  equations,  'Nutri- 
ents, Nitrogen,  Phosphorus,  Latgalia  Upland, 
Lakes,  Limnology. 

Using  the  example  of  14  small  lakes  (<  i  sq  km 
surface  area)  in  the  Latgalia  Upland  with  varying 
levels  of  trophicity,  summer  phyto-,  bacterio-,  and 
zooplankton  were  shown  to  be  linked  with  the 
concentration  of  common  forms  of  nitrogen  and 
phosphorus  and  their  ratio  in  the  water.  Regression 
equations  describe  the  empirical  dependences  be- 
tween indices  for  plankton  and  content  of  biogenic 
elements  and  show  a  direct  dependence  of  the 
trophic  level  in  the  lakes  on  the  total  phosphorus 
content  in  their  epilimnion.  During  the  stagnation 
period,  a  direct  link  was  observed  between  all 
indices  of  phytoplankton  production  and  total  P 
concentration.  At  a  total  N:  total  P  ratio  of  10  or 
below  in  the  lakes  studied,  there  was  a  direct 
dependence  between  the  level  of  phytoplankton 
productivity,  its  biomass,  production  and  concen- 
tration of  chlorophyll,  and  total  N.  High  coeffi- 
cients of  correlation  for  equations  describing  the 
dependence  of  chlorophyll  a  and  intensity  of  pho- 
tosynthesis at  optimal  depth  on  N  and  P  content 
indicat  that  these  indices  are  most  appropriate  for 
estimating  the  trophic  status  of  lakes.  (Peters-PTT) 
W87-09678 


MARINE  POLLUTION  AND  HEALTH  IN 
SOUTH  AFRICA, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoolo- 
gy- 

A.  C.  Brown. 

South  African  Medical  Journal,  Vol.  71,  No.  4,  p 
244-248,  February  1987.  4  fig,  46  ref. 

Descriptors:  'Water  pollution  effects,  'South 
Africa,  'Coastal  waters,  'Public  health,  Waste  dis- 
posal, Bioaccumulation,  Food  chains. 

Although  the  RSA  does  not  have  a  serious  marine 
pollution  problem,  rapid  population  growth  and 
increasing  industrialisation  make  it  imperative  to 
assess  the  pollution  status  of  coastal  waters  and  to 
plan  for  future  developments.  All  pollution  on 
earth  ends  up  in  the  sea,  which  consequently  con- 
tains a  mixture  of  substances,  the  effects  of  which 


on  the  biota  and  on  human  health  are  poorly 
understood.  Many  of  these  substances  are  accumu- 
lated by  marine  organisms  and  become  ever  more 
concentrated  along  the  food  chain;  where  man  is  at 
the  top  of  the  chain,  he  thus  runs  the  greatest  risk 
of  all.  Too  much  raw  sewage  is  allowed  to  pollute 
the  sea,  the  provision  of  sewage  treatment  plants 
being  largely  inadequate  for  the  growing  popula- 
tion. Notwithstanding  the  excellent  work  done  by 
a  number  of  South  African  organisations  and  indi- 
viduals, and  the  sound  basis  of  the  country's  anti- 
marine  pollution  legislation,  a  plea  is  made  for 
greater  co-operation  between  those  whose  exper- 
tise and/or  official  position  would  enable  them  to 
contribute  to  combating  the  problem.  (Author's 
abstract) 
W87-09679 


TEMPERATURE  DEPENDENCE  OF  DI-2-ETH- 
YLHEXYL  PHTHALATE  (DEHPi  PHARMA- 
COKINETICS IN  RAINBOW  TROUT, 

Washington  State  Univ.,  Pullman.  Coll.  of  Phar- 
macy. 

M.  G.  Barron,  B.  D.  Tarr,  and  W.  L.  Hayton. 
Toxicology  and  Applied  Pharmacology  TXAPA9, 
Vol.  88,  No.  3,  p  305-312,  May  1987.  7  tab,  1  fig,  29 
ref.    NIEHS   Grant   ES   01995   and   EPA   Grant 
R812818. 

Descriptors:    'Water    pollution    effects,  'Trout, 

'Isotope    studies,     'Phthalates,     'Model  studies, 

'Temperature  effects,  Bioaccumulation,  Simula- 
tion, Fish,  Toxicity,  Distribution. 

Rainbow  trout  (Salmo  gairdneri)  acclimated  at  6, 
12,  or  18  C  received  400  microgram(ug) 
(14C)DEHP/kg  as  an  intraaortic  bolus.  DEHP 
disappeared  rapidly  from  plasma,  with  an  estimat- 
ed 50%  of  the  dose  eliminated  after  5  hr.  Plasma 
concentration-time  data  were  analyzed  using  a 
three-compartment  model  and  by  the  statistical 
moment  method;  both  analyses  yielded  similar  pa- 
rameter estimates.  The  apparent  steady-state 
volume  of  distribution  (V  sub  ss)  and  the  apparent 
volume  of  the  deep  peripheral  compartment  (V  sub 
3)  increased  exponentially  with  increasing  temper- 
ature (log  V  proportional  to  temperature)  while 
the  volumes  of  the  central  (V  sub  1)  and  shallow 
peripheral  (V  sub  2)  compartments  were  not  sys- 
tematically affected.  The  total  body  clearance  of 
DEHP  increased  linearly  with  increasing  tempera- 
ture, while  the  capacity  to  hold  DEHP  increased 
more  rapidly,  resulting  in  the  biological  persistence 
and  potential  for  bioaccumulation  of  DEHP  to 
increase  with  increased  temperature.  Both  the  ter- 
minal elimination  half-life  increased  from  79.5  to 
130  hr  between  6  and  18  C.  Simulations  with  the 
model  indicated  that  the  distribution  of  DEHP  was 
temperature  sensitive;  this  finding  may  have  impor- 
tant implications  for  the  temperature  sensitivity  of 
DEHP  toxicity  or  carcinogenicity.  (Author's  ab- 
stract) 
W87-09683 


MUTAGENESIS  OF  THE  METABOLITE  OF 
NONIONIC  DETERGENTS  IN  WATER, 

Howard  Univ.,  Washington,  DC.  Dept.  of  Civil 
Engineering. 

M.  M.  Varma,  L.  Wan,  and  J.  H.  Johnson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87- 172649/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. D.C.  Water  Resources  Research  Center, 
Washington,  DC.  Report  No.  73,  June  1986.  35  p, 
5  tab,  30  ref.  Contract  No.  1 4-08-000 1-G  1009. 
USGS  Project  No.  G 1009-02. 

Descriptors:  'Nonionic  detergents,  'Water  pollu- 
tion sources,  'Water  pollution  effects,  'Mutagenic- 
ity, Nonylphenol,  Ames  test,  Preincubation,  Stand- 
ard procedure,  Toxicity,  Wastewater. 

Biochemical  decomposition  of  nonionic  detergents 
under  aerobic  and  anaerobic  conditions  yield  a 
metabolite,  4-nonylphenol.  The  end  use  of  non- 
ionic detergents  in  this  country  is  140,000  tons  per 
year.  In  addition  nonylphenol  is  widely  used  for 
manufacturing  domestic,  agricultural  and  industrial 
products.  Due  to  its  vast  production  and  consump- 
tion nonylphenol  is  found  in  European  wastewater, 
sewage  sludge  and  surface  water.  Toxicity  testing 
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indicated  that  nonylphenol  is  twice  more  toxic 
than  cadmium.  Studies  were  conducted  using 
Ames  Standard  and  preincubation  test  procedures 
to  determine  the  mutagenic  activity  of  nonyl- 
phenol. Tester  strains  used  were  TA97,  TA98 
TA100,  TA102.  and  TA104.  Both  spot  test  and 
preincubation  tests  were  done  with  and  without  S9 
activation.  The  results  obtained  showed  that  non- 
ylphenol is  not  a  mutagenic  compound  under  the 
test  conditions.  Dose  response  studies  showed  that 
it  was  toxic  at  higher  concentrations  (100  micro- 
gram/plate).  Nonylphenol  should  be  further  tested 
for  its  toxicity  to  Salmonella  strains.  DDT  and 
DDE  were  also  not  mutagenic  as  determined  by 
the  Ames  test.  (Varma-Howard  Univ.) 
W87-09749 


AVAILABILITY  AND  DISTRIBUTION  OF 
HEAVY  METALS,  NITROGEN,  AND  PHOS- 
PHORUS FROM  SEWAGE  SLUDGE  IN  THE 
PLANT-SOIL- WATER  CONTINUUM, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-09753 


EVALUATING  POTENTIAL  GROUNDWATER 
CONTAMINATION  FROM  CONTAMINATED 
SOILS, 

Murray  State  Univ.,  KY. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-09754 


ASSESSMENT  OF  THE  TOXICITY  AND  MU- 
TAGENIC POTENTIAL  OF  WATER  OF 
TORCH  LAKE,  HOUGHTON  COUNTY, 
MICHIGAN, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Bio- 
logical Sciences. 
R.  Keen,  and  S.  Bagley. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-158268/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Michigan  Water  Research  Institute,  East 
Lansing,  Michigan.  August  1985.  32  p,  38  ref. 
Contract  No.  14-08-001-G913.  USGS  Project  No 
G9 13-02. 

Descriptors:  "Michigan,  'Mutagenicity,  'Toxicity, 
Torch  Lake,  Ceriodaphnia,  Daphnia,  Ames  test, 
Copper. 

The  toxicity  and  mutagenic  potential  of  water  of 
Torch  Lake,  Houghton  County,  Michigan,  was 
measured.  Torch  Lake  is  unusual  in  having  very 
large  levels  of  dissolved  copper  in  its  water  due  to 
deposition  of  large  amounts  of  spent  copper  ore 
(stamp  sands')  in  over  100  years  of  copper  mining 
activity.  The  presence  of  liver  neoplasms  in  100% 
of  a  species  of  fish  (saugar)  from  Torch  Lake  has 
been  presumptively  associated  with  some  features, 
probably  chemical,  of  the  massive  stamp  sand  de- 
posits in  the  lake.  Because  both  toxicity  and  muta- 
genic potential  of  the  lake  water  would  be  most 
evident  at  the  upper  end  of  the  food  chains  due  to 
bioaccumulation  of  materials  dissolved  in  the 
water,  tests  for  these  effects  were  conducted  with 
concentrations  of  water  samples  from  Torch  Lake, 
and  from  Otter  Lake  (Houghton  County,  Michi- 
gan) as  a  control.  Water  samples  were  collected  at 
four  different  times  in  the  lakes'  annual  thermal 
cycle,  from  three  depths  in  Torch  Lake  and  one 
depth  in  Otter  Lake.  The  samples  were  filtered  and 
concentrated  using  both  low  temperature  evapora- 
tion and  XAD-2  resin.  Toxicity  was  measured 
using  the  Ceriodaphnia  7-day  life-cycle  chronic 
toxicity  test.  Mutagenic  potential  was  measured 
using  the  Ames  Salmonella/microsome  mutagenic- 
ity assay  (Ames  test).  The  lOx  surface  concentrates 
from  Torch  Lake  were  not  significantly  more  toxic 
than  Otter  Lake  samples.  Concentrates  from  mid- 
depths  and  bottom  waters  in  early  June  and  late 
July  were  more  toxic  than  surface  concentrates. 
None  of  the  Torch  or  Otter  Lake  concentrates 
were  mutagenic  in  the  Ames  test,  at  equivalent  test 
volumes  of  up  to  1333  ml.  (Keen-Mich.  Tech. 
Univ.) 

W87-09755 


OPTIMIZATION  OF  RECREATIONAL  PO- 
TENTIAL IN  NUTRIENT-ENRICHED  LAKES 
BY  CONTROL  OF  FISH  POPULATIONS, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 

D.  L.  King,  J.  Ervin,  L.  Wolfson,  and  M.  Wessels. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-158276/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Michigan  Water  Research  Institute,  East 
Lansing,  Michigan,  1985.  33  p,  38  ref.  Contract 
No.  14-08-001-G913.  USGS  Project  No.  G913-03. 

Descriptors:  *Weed  control,  *Eutrophic  lakes, 
•Michigan,  Lakes,  Herbicides,  Fish  management, 
Algal  control,  Plankton,  Kinetics,  Biocontrol. 

Attempts  to  control  excessive  weed  and  algal 
growth  in  nutrient-enriched  lakes  have  largely  de- 
pended on  herbicide  applications  often  with  unsat- 
isfactory results.  An  alternative  method,  that  of 
controlling  fish  populations  and  thus  predation  of 
zooplankton,  may  result  in  relief  from  algal 
blooms.  In  addition,  variations  in  fish  population 
can  alter  the  entire  ecology  of  nutrient-enriched 
lakes.  Population  estimates  of  phytoplankton,  zoo- 
plankton,  and  fish  were  determined  in  three  lakes 
over  a  one  and  one-half  year  period.  Fish  preda- 
tion by  abundant  minnows  in  the  first  lake  reduced 
cladoceran  populations  to  the  point  where  algae 
could  accumulate  sufficiently.  As  a  result,  light 
intensity  was  reduced  to  levels  favoring  blue-green 
algal  dominance.  Low  fish  populations  in  the 
second  and  third  lakes  did  not  severely  reduce 
cladocerans,  and  cladoceran  grazing  on  algae  re- 
sulted in  clear  water  and  high  light  penetration,  but 
abundant  macrophytic  and  periphyton  growth  was 
observed.  Decreasing  the  light  intensity  was  a  pri- 
mary factor  leading  to  development  of  dense  blue- 
green  algal  blooms.  Phytoplankton  increased  when 
cladocerans  decreased  as  a  function  of  increased 
fish  abundance.  Young  of  the  year  bluegill  exhibit- 
ed an  annual  specific  growth  rate  of  0.021 /day  in 
the  third  lake  while  the  annual  specific  growth  rate 
of  a  green  sunfish  x  bluegill  hybrid  in  the  second 
lake  was  0.022/day.  Supplemental  laboratory  stud- 
ies showed  that  increased  grazing  rate  of  Daphnia 
pulex  led  to  increased  growth  rate  of  the  species 
which  accelerated  its  reproduction.  The  specific 
growth  rate  of  the  Daphnia  population  was  a 
threshold-corrected  hyperbolic  function  of  the 
grazing  rate.  (Wolfson-Mich.  State  Univ.) 
W87-09756 


EFFECTS  OF  MATERNAL  EXPOSURE  OF 
RAINBOW  TROUT  TO  2,3,7,8-TETRACHLOR- 
ODIBENZO-P-DIOXIN  (TCDD)  ON  REPRO- 
DUCTION, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 
F.  M.  DTtri,  and  J.  P.  Giesy. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-172631/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Michigan  Water  Research  Institute,  East 
Lansing,  Michigan.  Publication  No.  G 1024-04, 
June  1986.  33  p,  3  fig,  1  tab,  54  ref.  Contract  No. 
1 4-08-000 1-G 1024.  USGS  Project  No.  G 1024-04. 

Descriptors:  *Fish,  *Bioassay,  "Toxicity,  *Dioxins, 
*Dibenzofurans,  "Trout,  Great  Lakes,  Salmonids, 
Fish  eggs,  TCDD,  PCDD,  PCDF,  Salmo  gaird- 
neri. 

The  rainbow  trout  (Salmo  gairdneri)  was  selected 
as  the  experimental  organism  for  several  reasons: 
(1)  background  information  on  the  effect  of  TCDD 
on  growth  and  survivorship  of  fingerlings  and 
adult  fish  is  available  for  this  species  so  that  initial 
estimates  of  doses  could  be  calculated;  (2)  informa- 
tion on  the  kinetics  of  uptake  and  depuration  as 
well  as  bioconcentration  factors  are  available  for 
this  species;  (3)  Plans  to  work  with  a  salmonid 
species  which  occurs  in  the  Great  Lakes;  (4)  the 
rainbow  trout  spawns  at  a  smaller  size  than  lake 
trout  or  the  salmon  species  so  that  the  logistics  for 
exposure  are  manageable;  (5)  there  is  a  body  of 
literature  on  the  biochemistry,  physiology,  and  his- 
tology of  this  species  so  that  TCDD-induced 
changes  can  be  interpreted;  and  (6)  there  is  a  body 
of  literature  on  the  effects  of  other  stressors  on  this 
species,  including  compounds  similar  to  TCDD, 


Effects  Of  Pollution— Group  5C 

such  as  polychlorinated  biphenyls  (PCB).  During 
the  past  year,  a  state  of  the  art  negative  pressure 
exposure  OSHA  approved  exposure  facility  has 
been  constructed  and  tested  to  conduct  experi- 
ments on  the  effects  of  long-term,  chronic  expo- 
sures of  extremely  small  concentrations  (part  per 
quadrillion)  of  toxic  chemicals  on  two  Great  Lakes 
salmonid  fishes.  Because  experimental  and  logistic 
problems  related  to  the  construction  of  this  unique 
facility  it  is  the  primary  output  of  the  funding 
period.  This  experimental  work  continues  and  will 
represent  a  significant  contribution  to  the  field  of 
ecological  toxicology.  (USGS) 
W87-09762 


EFFECTS  OF  ACID  PH  ON  EMBRYONIC  AND 
JUVENILE  FRESHWATER  FISH, 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

B.  A.  Ramey,  and  L.  A.  Colten. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-159356/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Report  No.  164,  August  1986.  47  p,  6  fig,  12 
tab,  60  ref.  Contract  No.  14-08-0001-G1019.  USGS 
Project  No.  G1019-03. 

Descriptors:  "Acid  streams,  "Fish  toxins,  "Hydro- 
gen ion  concentrations,  "Sulfuric  acid,  "Bioassay, 
Aquatic  life,  Water  pollution  effects,  Juvenile  fish, 
Bluegills,  Fathead  minnows. 

The  effects  of  sulfuric  acid  on  embryos,  larvae,  and 
juvenile  fish  were  examined  using  standard  bioas- 
say techniques,  as  well  as  in  a  preference/avoid- 
ance behavioral  test.  The  objectives  were  to  com- 
pare the  sensitivities  of  the  various  ages  of  fish  to 
acid  and  to  assess  the  use  of  the  behavioral  test  in  a 
hazard  assessment  program.  In  an  8-day  renewal 
bioassay,  embryos  and  larvae  of  the  fathead 
minnow  were  not  affected  at  a  pH  of  4.92  and 
above,  but  pH  3.57  produced  complete  mortality 
prior  to  hatching.  In  96-hr  acute  bioassays,  8-wk 
juvenile  fathead  minnows  survived  100  percent  at 
pH's  of  5.02  to  7.38,  while  complete  mortality 
occurred  at  pH's  below  3.90.  At  pH  4.29,  only  15 
percent  of  the  population  survived.  Similar  results 
were  obtained  with  12-wk  animals.  Juvenile  blue- 
gill sunfish  (8  wk)  and  fathead  minnows  (6  and  14 
wk)  also  were  exposed  to  various  concentrations  of 
sulfuric  acid  in  a  preference/avoidance  bioassay. 
Both  14-wk  fathead  minnows  and  8-wk  bluegill 
sunfish  avoided  acid  pH's  below  pH  6.0,  while  the 
6-wk  fathead  minnows  avoided  all  acid  levels 
tested  (i.e.,  pH  6.19  and  below).  Therefore,  the  6- 
wk  fathead  minnows  appeared  to  be  the  most 
sensitive  to  acid  stress.  Based  on  these  findings, 
juvenile  fish,  given  a  choice,  would  tend  to  avoid 
acid  levels  that  might  not  prove  lethal  to  them. 
Therefore,  the  preference/avoidance  bioassay 
should  not  be  used  alone  but  could  be  an  important 
tool  in  evaluating  sublethal  effects  in  a  multistage 
hazard  assessment  program.  (Huffsey-WRRI, 
Univ.  of  KY) 
W87-09788 


ARSENIC,  NITRATE,  IRON,  AND  HARDNESS 
IN  GROUND  WATER,  GOLDSTREAM  ROAD, 
YANKOVICH  ROAD,  AND  MURPHY  DOME 
ROAD  AREAS,  (T.1N.,  R.2W.,  FM)  FAIRBANKS, 
ALASKA, 

Geological  Survey,  Fairbanks,  AK.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-09834 


ATTENUATION  OF  METALAXYL  ON 
POTATO  LEAVES  BY  SIMULATED  ACIDIC 
RAIN  AND  RESIDENCE  TIME, 

Boyce  Thompson  Inst,  for  Plant  Research,  Ithaca, 

NY. 

A.  H.  C.  van  Bruggen,  M.  G.  Milgroom,  J.  F. 

Osmeloski,  W.  E.  Fry,  and  J.  S.  Jacobson. 

Phytopathology  PHYTAJ,  Vol.  77,  No.  3,  p  401- 

406,  March  1987.  4  fig,  5  tab,  28  ref. 

Descriptors:  "Water  pollution  effects,  "Acid  rain, 
"Metalaxyl,  "Plant  tissues,  "Leaves,  "Potatoes, 
Fungicides,  Rainfall,  Pesticides,  Simulated  rainfall, 
Rainfall  duration,  Model  studies,  Mathematical 
equations,  Hydrogen  ion  concentration. 


43 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  Of  Pollution 


Greenhouse-grown  rooted  potato  cuttings  (culti- 
vars  Norchip  and  Monona)  were  sprayed  with  200 
ppm  metalaxyl  78,  30,  6,  or  0  hours  before  expo- 
sure to  simulated  rain  at  pH  2.8,  3.4,  4.0,  or  4.6  at 
an  intensity  of  8.8  mm/hr  for  0,  10,  20,  or  30 
minutes.  The  experiment  was  repeated  with  shorter 
time  intervals  between  applications  of  the  fungi- 
cide and  simulated  rain  (0,  3,  6,  30,  and  54  hours) 
and  shorter  rainfall  durations  (0,  3,  6,  10,  and  20 
minutes).  Metalaxyl  content  of  foliar  tissue  was 
determined  by  a  bioassay  with  Phytophthora  boeh- 
meriae  after  chemical  extraction.  At  the  end  of 
each  experiment,  plants  treated  with  metalaxyl  and 
simulated  rain  were  inoculated  with  P.  infestans  to 
determine  residual  activity  of  the  fungicide  in  situ. 
The  concentration  of  metalaxyl  declined  exponen- 
tially with  time  after  application  and  with  rainfall 
duration,  until  asymptotes  were  reached  about  30 
hours  after  spraying  or  after  10  minutes  of  simulat- 
ed rain  (1.47  mm  of  rain).  Fungicide  wash-off  was 
not  affected  by  the  acidity  of  rain  or  cultivar. 
Attenuation  of  metalaxyl  over  time  and  by  rain 
was  predicted  accurately  by  an  exponential  decay 
model  with  an  asymptote.  Despite  a  rapid  initial 
decrease  in  metalaxyl  concentration,  residual  con- 
centrations (5-10%  of  the  original  deposit)  were 
still  sufficient  to  control  late  blight.  (Author's  ab- 
stract) 
W87-09920 


DIURNAL  PATTERNS  OF  AMMONIUM 
LOADING  AND  LOSS  IN  A  STREAM  RECEIV- 
ING SECONDARY  TREATMENT  EFFLUENT, 

Iowa  State  Univ.,  Ames.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-09952 


STUDIES  OF  UPTAKE  AND  TOXIC  EFFECTS 
OF  CR(VI)  ON  PISTIA  STRATIOTES, 

Visva-Bharati  Univ.,  Santiniketan  (India).  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-10055 


EFFECTS  OF  ENVIRONMENTAL  PH  ON  AM- 
MONIA EXCRETION,  BLOOD  PH,  AND 
OXYGEN  UPTAKE  IN  FRESH  WATER  CRUS- 
TACEANS, 

Hartwick  Coll.,  Oneonta,  NY.  Dept.  of  Biology. 
N.  A.  Mauro,  and  G.  W.  Moore. 
Comparative    Biochemistry    and    Physiology    (C) 
CBPCEE,  Vol.  87,  No.  1  p  1-3,  1987.  1  fig,  3  tab, 
21  ref. 

Descriptors:  *Acid  rain,  *Acidic  water,  •Crusta- 
ceans, *Water  pollution  effects,  'Ammonia,  "Hy- 
drogen ion  concentration,  Oxygen,  Fresh  water. 

In  Procambarus  clarki  and  Procambarus  fallax, 
ammonia  excretion  increases  in  response  to  low 
ambient  water  pH.  These  findings  do  not  differen- 
tiate between  the  alternative  hypotheses  that  the 
reduction  in  ambient  water  pH  (a)  stimulates  the 
passive  diffusion  of  ammonia,  and/or  (b)  inhibits 
Na(  +  )/NH4(  +  )  ATPase  activity.  The  ammonia 
excretory  rate  of  Orconectes  rusticus  remains  con- 
stant with  changes  in  water  pH.  In  normoxic 
water,  oxygen  uptake  in  P.  clarki  and  O.  rusticus  is 
maintained  in  response  to  changes  of  ambient 
water  pH.  (Author's  abstract) 
W87- 10075 


ENHANCED  COPPER  TOXICITY  RESULTING 
FROM  ENVIRONMENTAL  STRESS  FACTOR 
SYNERGIES, 

Hong  Kong  Univ.  Dept.  of  Physiology. 

M   H  Depledge. 

Comparative    Biochemistry    and    Physiology    (C) 

CBPCEE,  Vol.  87,  No.  1  p  15-19,  1987.  4  fig,  1  tab, 

19  ref. 

Descriptors:  'Synergistic  effects,  'Water  pollution 
effects,  'Copper,  'Toxicity,  'Crustaceans,  Respira- 
tion. Hypoxia,  Salinity,  Survival. 

Circulatory  and  respiratory  responses  of  Carcinus 

mamas  to  various  combinations  of  salinity  stress, 

ive  hypoxia  and  copper  pollution  (10  mg/ 

L)  have  been  investigated    Salinity  stress  (0.8%) 


was  associated  with  increased  heart  rate  and 
oxygen  consumption.  In  contrast,  simultaneous  ex- 
posure to  salinity  stress  and  copper  ions  resulted  in 
bradycardia  and  a  progressive  reduction  in  aerobic 
metabolism.  Hypoxia  evoked  bradycardia  and  sup- 
pression of  oxygen  consumption  below  a  critical 
oxygen  tension  (P  sub  c)  in  the  range  66-80  mmHg. 
Similar  responses  were  exhibited  when  copper  ions 
were  present  although  perfusion  indices  (Q/V  sub 
02)  were  elevated.  During  simultaneous  exposure 
to  all  three  stress  factors  responses  to  hypoxia 
predominated.  Environmental  stress  factors  syner- 
gistically  enhanced  copper  toxicity  resulting  in  ca 
40%  mortality  with  copper  +  salinity  stress,  100% 
mortality  with  copper  +  hypoxic  stress  and  100% 
mortality  together  with  reduction  of  time  to  death 
with  copper  -  hypoxia  +  salinity  stress.  (Author's 
abstract) 
W87- 10076 


EFFECT  OF  WATER-SOLUBLE  FRACTION  OF 

COOK  INLET  CRUDE  OIL  ON  SWIMMING 

PERFORMANCE    AND    PLASMA    CORTISOL 

IN  JUVENILE  COHO  SALMON  (ONCORHYN- 

CHUS  KISUTCH), 

California  State  Univ.,  Chico.  Dept.  of  Biological 

Science. 

R.  E.  Thomas,  and  S.  D.  Rice. 

Comparative    Biochemistry   and    Physiology   (C) 

CBPCEE,  Vol.  87,  No.  1  p  177-180,  1987.  2  fig,  24 

ref. 

Descriptors:  'Oil  pollution,  'Water  pollution  ef- 
fects, 'Swimming,  'Fish  physiology,  'Salmon, 
'Crude  oil,  Population  exposure,  Fish,  Stress. 

Swimming  performance  of  juvenile  coho  salmon 
decreased  and  plasma  Cortisol  increased,  following 
48-hr  exposure  to  the  water-soluble  fraction  (WSF) 
of  Cook  Inlet  crude  oil  at  75%  of  the  LC50. 
Exposure  to  25  and  50%  of  the  LC50  did  not 
significantly  reduce  swimming  performance. 
Plasma  Cortisol  concentrations  were  highest  in  fish 
exposed  to  both  the  combined  stress  of  WSF  expo- 
sure and  of  forced  swimming  in  a  stamina  tunnel. 
(Author's  abstract) 
W87- 10078 


EFFECTS  OF  SELENIUM  ON  THE  DISTRIBU- 
TION OF  MERCURY  IN  THE  ORGANS  OF 
THE  BLACK  BULLHEAD  (ICTALURUS 
MELAS), 

South  Dakota  Univ.,  Vermillion.  Dept.  of  Biology. 
D.  Jorgensen,  and  J.  F.  Heisinger. 
Comparative    Biochemistry    and    Physiology    (C) 
CBPCEE,  Vol.  87,  No.  1  p  181-186,  1987.  4  fig,  3 
tab,  18  ref. 

Descriptors:  'Water  pollution  effects,  'Path  of  pol- 
lutants, 'Mercury,  'Selenium,  'Bullhead,  Heavy 
metals,  Tissue  analysis. 

Following  i.p.  mercuric  chloride  injections,  the 
mercury  was  deposited  primarily  in  the  kidneys. 
Simultaneous  selenium  injections  prevented  mercu- 
ry induced  osmoregulatory  failure  even  though 
selenium  strongly  promoted  the  movement  of  mer- 
cury to  the  kidneys  and  its  deposition  in  an  approx- 
imate 1:1  mercuric  selenite  ratio.  Whole-body  re- 
tention of  mercury  was  not  altered  by  simultaneous 
subcutaneous  injections  of  sodium  selenite.  (Au- 
thor's abstract) 
W87- 10079 


PARAQUAT  AS  AN  AGENT  AFFECTING  AN- 
TIOXIDANT ENZYMES  OF  COMMON  CARP 
ERYTHROCYTES, 

Jozsef  Attila  Univ.,  Szeged  (Hungary).  Biological 

Isotope  Lab. 

B.  Matkovics,  H.  Witas,  T.  Gabrielak,  and  L. 

Szabo. 

Comparative    Biochemistry    and    Physiology    (C) 

CBPCEE,  Vol.  87,  No.  1  p  217-219,  1987.  1  fig,  21 

ref.  Contract  R.III.  13.2.3. 

Descriptors:  'Water  pollution  effects,  'Paraquat, 
•Enzymes,  'Carp,  'Antioxidants,  Population  expo- 
sure, Blood,  Erythrocytes. 

The  effects  of  paraquat  on  the  superoxide  dismu- 
tase,  catalase,  flutathione  peroxidase  activities  and 


lipid  peroxidation  at  different  times  of  paraquat 
exposure  of  Cyprinus  carpio  morph  L.  erythro- 
cytes were  studied.  Typical  characteristics  were 
observed  in  the  changes  of  the  enzyme  activities  of 
the  erythrocytes  after  exposure  to  paraquat.  The 
hemoglobin  concentration  of  common  carp  haemo- 
lysates  was  decreased  by  exposure  to  paraquat. 
(Author's  abstract) 
W87- 10080 


EFFECTS  OF  'PRISTINE'  AND  'INDUSTRIAL' 
SIMULATED  ACIDIC  PRECIPITATION  ON 
GREENHOUSE-GROWN  RADISHES, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Plant  Pathology  and  Physiology. 
R.  L.  Olson,  W.  E.  Winner,  and  L.  D.  Moore. 
Environmental  and  Experimental  Botany 
EEBODM,  Vol.  27,  No.  2,  p  239-244,  April  1987.  3 
tab,  15  ref.  CSRS  Grant  SGP-0010-1983. 

Descriptors:  'Crop  yield,  'Water  pollution  effects, 
'Acid  rain  effects,  'Acid  rain,  'Radishes,  'Simu- 
lated rainfall,  Rainfall,  Plant  physiology,  Drought 
effects. 

To  test  the  effects  of  industrial  rain  on  radish 
growth,  two  simulated  rain  solutions,  at  pH  4.8  and 
pH  4.0,  were  used.  The  solutions  had  ionic  concen- 
trations similar  to  average  rainfall  in  Katherine, 
Australia  and  the  Eastern  United  States,  respec- 
tively, and  were  labeled  'pristine'  and  'industrial.' 
These  solutions  were  applied  to  greenhouse-grown 
radish  every  other  day  for  1  hr  at  the  rate  of  1  cm/ 
hr,  and  the  plants  were  harvested  on  day  30  after 
germination.  In  two  trials,  the  major  effect  of  the 
industrial  rain  treatment  was  to  decrease  root  dry 
weight.  Such  a  growth  change  could  have  major 
effects  upon  plant  vigor,  including  decreased 
drought  resistance  and  structural  stability.  (Au- 
thor's abstract) 
W87-10085 


PATTERN  OF  ORGANIC  MATTER  PRODUC- 
TION BY  NATURAL  PHYTOPLANKTON  POP- 
ULATION IN  A  EUTROPHIC  LAKE  2.  EXTRA- 
CELLULAR PRODUCTS, 

Nagoya  Univ.  (Japan).  Water  Research  Inst. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-10095 


5D.  Waste  Treatment  Processes 


MILLISCREENING:  A  PRETREATMENT 
OPTION  FOR  MARINE  DISPOSAL, 

Hutt  Valley  Drainage  Board,  Lower  Hutt  (New 

Zealand). 

A.  N.  Bannatyne,  and  J.  Speir. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.    11,  p  71-81,    1986.   5  fig,  7  tab,  4  ref. 

Descriptors:  'Wastewater  treatment,  'Milliscreen- 
ing,  'Wastewater  disposal,  'Outfall,  'Waste  dis- 
posal, 'Wastewater,  Coastal  waters,  Effluents, 
Design  criteria,  New  Zealand. 

The  Hutt  Valley  Drainage  Board  Milliscreen 
Treatment  Plant,  commissioned  in  July  1984,  treats 
municipal  waste  using  0.5mm  and  1.0mm 
wedgewire  single  pass  rotary  screens.  The  plant  is 
designed  to  remove  all  gross  solids  not  readily 
assimilated  by  the  sea  and  is  an  alternative  to 
primary  treatment  prior  to  discharge  into  coastal 
waters  via  a  marine  outfall.  This  paper  describes 
the  plant  and  background  to  the  investigations, 
pilot  plant  studies,  design,  and  operational  data 
available  to  date.  Milliscreening  as  a  pretreatment 
option  for  marine  disposal  is  also  discussed.  (Au- 
thor's abstract) 
W87-09639 


EVALUATION  OF  THE  EFFICIENCY  OF 
SANTOS/SAO  VICENTE  PRECONDITIONING 
STATION  FOR  AN  OCEANIC  SUBMARINE 
OUTFALL, 

Companhia  de  Tecnologia  de   Saneamento  Am- 

biental,  Sao  Paulo  (Brazil). 

E.  G.  Agudo,  R.  Amaral,  and  G.  Berzin. 

Water  Science  and  Technology  WSTED4,  Vol. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Waste  Treatment  Processes — Group  5D 


18,   No.    11,   p   83-91,    1986.   6  fig,  4  tab,   8   ref. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
pretreatment,  'Wastewater  disposal,  'Outfall, 
•Waste  disposal,  'Wastewater,  Coastal  waters,  Ef- 
fluents, Suspended  solids,  Oxygen  demand. 

The  efficiency  of  solids  removal  and  the  resultant 
effect  on  submarine  outfall  performance  of  the 
sewage  preconditioning  station  of  Santos  and  Sao 
Vicente  cities  are  evaluated.  Emphasis  is  given  to 
the  removal  of  floatable  materials  that  could 
emerge  on  the  water  surface.  It  was  found  that 
most  floatables  are  disaggregated  in  the  pumping 
process,  thus  changing  their  floating  properties. 
The  efficiency  of  the  removal  of  floating  materials 
by  the  milliscreens  of  size  of  openings  1.5  mm  is 
about  70%;  of  the  remaining  floatables  that  are 
pumped  to  the  submarine  outfall,  only  about  50% 
appear  on  the  water  surface.  The  removal  efficien- 
cies for  biochemical  oxygen  demand  (BOD), 
chemical  oxygen  demand  (COD),  and  suspended 
and  settleable  solids  are  much  lower  than  those 
seen  with  milliscreens  with  smaller  openings.  (Au- 
thor's abstract) 
W87-09640 


MEETING  THE  WATER  QUALITY  CRITERIA 
FOR  THE  METAL  FINISHING  INDUSTRIES, 

Texas  Instruments,  Inc.,  Attleboro,  MA. 

F.  J.  Veale,  and  M.  J.  Elliott. 

Environmental  Progress  ENVPDI,  Vol.  6,  No.  2, 

p  67-73,  May  1987.  1  fig,  4  tab,  7  ref. 

Descriptors:  'Wastewater  treatment,  'Heavy 
metals,  'Water  quality,  Effluents,  Wastewater, 
Massachusetts,  Toxicity,  Clean  Water  Act. 

In  July  of  1977,  Texas  Instruments  in  Massachu- 
setts was  issued  a  five-year  National  Pollutant  Dis- 
charge Elimination  System  (NPDES)  permit  in 
compliance  with  the  Clean  Water  Act  (CWA). 
The  company  had  just  completed  the  installation 
of  a  modern  waste  treatment  facility  employing 
metal  hydroxide  precipitation.  This  system  was 
considered  the  Best  Available  Technology  (BAT), 
and  it  was  based  on  such  process  chemistry  criteria 
that  the  original  permit  limits  were  generated.  In 
1982,  when  Texas  Instruments  submitted  a  renewal 
application  for  its  NPDES  discharge  permit,  water 
quality  criteria  were  used  in  place  of  BAT  to 
determine  the  permit  limits.  Since  it  had  been 
shown  that  BAT  was  insufficient  to  achieve  water 
qualities  in  receiving  streams  equal  to  their  desig- 
nated uses,  the  EPA,  in  compliance  with  Section 
301  (bXl)(c)  of  the  CWA,  began  imposing  much 
more  stringent  limits  to  attain  the  necessary  water 
quality  standards.  Furthermore,  the  Massachusetts 
Water  Quality  Standards,  314  CMR  4.00,  required 
that  all  waters  must  be  free  of  toxic  substances  in 
amounts  or  combinations  that  would  impair  the 
most  sensitive  water  uses.  Therefore,  the  draft 
NPDES  permit  issued  to  Texas  Instruments  in 
January  of  1984  reflected  the  stringent  water  qual- 
ity guidelines.  Texas  Instruments  then  faced  a  diffi- 
cult decision  on  whether  to  attempt  to  relieve  the 
tight  proposed  limits  through  aquatic  toxicity  test- 
ing, or  whether  to  re-direct  the  effluent  to  another 
receiving  stream  (i.e.  Publically  Owned  Treatment 
Works),  or  in  the  worst  case,  whether  to  shut- 
down its  large  Attleboro  based  manufacturing  fa- 
cility employing  over  5000  people  and  relocate  to 
another  area.  In  the  final  analysis  and  after  much 
deliberation,  TI  chose  to  maintain  its  Attleboro 
facility  and  enter  into  a  long  and  relatively  unex- 
plored avenue  of  aquatic  toxicity  testing  to  raise  its 
permit  limits  to  achievable  levels.  Even  if  TI  suc- 
ceeded in  raising  the  limits,  the  existing  waste 
treatment  facility  would  probably  require  more 
modifications.  As  one  of  the  first  industries  in  the 
New  England  region  to  negotiate  an  NPDES 
permit  based  on  the  new  water  quality  criteria,  this 
article  explores  the  protocol  and  method  by  which 
a  new  permit  was  established  at  Texas  Instruments. 
(Author's  abstract) 
W87-09656 


METHODS  FOR  REMOVAL  OF  COPPER  AND 
IRON  FROM  BOILER  CHEMICAL  CLEANING 
WASTES, 

Radian  Corp.,  Austin,  TX. 
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Micheletti. 
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Descriptors:  'Copper,  'Iron,  'Wastewater  treat- 
ment, 'Heavy  metals,  'Water  quality,  Effluents, 
Wastewater,  Field  tests,  Boilers,  Maintenance. 

Field  and  laboratory  studies  were  conducted  to 
evaluate  treatment  methods  for  reducing  the  con- 
centrations of  dissolved  copper  and  iron  in  several 
spent  boiler  cleaning  solutions.  These  waste  solu- 
tions are  generated  during  the  cleaning  of  steam 
tubes  in  utility  boilers.  Cleaning  may  be  accom- 
plished using  one  of  several  solutions,  including: 
inhibited  hydrochloric  acid,  ammonium  bromate, 
ethylenediamine  tetraacetic  acid  (EDTA),  citrate, 
and  hydroxyacetic-formic  acid.  The  raw  wastes 
were  treated  by  conventional  lime  and  caustic  pre- 
cipitation and  by  co-ponding  with  coal  fly  ash.  The 
conventional  treatment  was  capable  of  treating  hy- 
droxyacetic  formic  acid  and  hydrochloric  acid 
wastes  to  comply  with  the  Federal  effluent  dis- 
charge guidelines  (NPDES)  of  1  mg/1  for  Cu  and 
Fe.  Ammonium  bromate  solutions  may  require  di- 
lution prior  to  treatment  to  precipitate  Cu.  Citrate 
and  EDTA  based  wastes  were  more  difficult  to 
treat  and  required  additional  processing  steps.  Co- 
ponding  in  alkaline  ash  ponds  was  successful  for  all 
wastes  tested.  The  neutral  ash  did  not  perform  well 
with  citrate  or  EDTA  wastes.  The  acidic  ash  did 
not  achieve  1  mg/L  Cu  or  Fe  levels  with  any 
waste  type.  (Peters-PTT) 
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Environmental  Progress  ENVPDI,  Vol.  6,  No.  2, 
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Descriptors:  'Arsenic,  'Selenium,  'Wastewater 
treatment,  'Heavy  metals,  'Water  quality,  Ef- 
fluents, Wastewater,  Coprecipitation,  Field  tests, 
Trace  elements. 

The  priority  trace  elements  arsenic  and  selenium 
were  removed  from  ash  pond  effluent  by  iron 
coprecipitation  in  a  field  study  at  the  Carolina 
Power  and  Light  Company's  Roxboro  Station. 
The  study's  broad  objectives  were  to  verify  previ- 
ously-derived laboratory  results,  confirm  the  tech- 
nology's technical  and  economic  feasibility,  and 
develop  information  that  could  be  used  to  make 
preliminary  designs  and  cost  estimates  for  full-scale 
treatment  plants.  The  technology  was  tested  at 
pilot  scale  in  a  continuous-flow  system  under  field 
conditions.  A  chemical  coagulation  system  was 
used  of  the  kind  typically  employed  for  municipal 
and  industrial  water  treatment.  Arsenic  was 
strongly  removed  (90  percent  and  above)  with 
moderate  iron  dosages  (14  mg/L  to  28  mg/L  Fe). 
Selenium  removals  were  lower  (56  to  80  percent) 
under  comparable  chemical  conditions.  Arsenic 
and  selenium  removals  were  strongly  affected  by 
solution  pH.  Testing  indicated  that  process  sludges 
can  be  gravity  thickened,  then  dewatered  with 
filter  presses  to  25  to  35  percent  solids.  Dewatered 
pilot  sludges  were  determined  to  be  not  hazardous, 
as  defined  by  Extraction  Procedure  (EP)  toxicity 
test  criteria.  Total  process  costs  for  the  Roxboro 
site  are  estimated  to  be  9.3  cents/cu  m  ($353  per 
million  gallons).  This  cost  is  for  a  facility  that 
processes  an  average  flow  of  1.1  cu  m/sec  (26 
mgd)  and  uses  an  iron  dose  of  14  mg/L,  as  Fe.  The 
facility  is  sized  to  process  a  peak  flow  of  1.5  cu  m/ 
sec  (35  mgd).  (Author's  abstract) 
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Descriptors:  'Activated  sludge,  'Sedimentation, 
'Wastewater  treatment,  'Heavy  metals,  'Water 
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Studies  were  conducted  at  three  activated  sludge 
treatment  plants  during  normal  operation.  The 
heavy  metals  on  the  priority  pollutants  list  were 
measured  in  the  influent  to  each  plant,  the  primary 
sedimentation  effluent  where  applicable,  the  dis- 
charge after  activated  sludge  treatment  and  sec- 
ondary sedimentation,  and  in  one  case  after  a  final 
polishing  filter.  Both  the  soluble  and  the  total 
portions  were  measured.  Beryllium,  nickel,  and 
thallium  were  not  found  in  detectable  levels  in  any 
of  the  plant  influents.  Mercury  was  found  in  only 
trace  amounts.  The  removals  of  the  other  metals 
varied  considerably.  No  consistent  conclusions  can 
be  made  from  the  data;  each  metal,  soluble  or  total 
fraction,  and  unit  treatment  operation  must  be  in- 
terpreted individually.  The  only  metal  in  the  plant 
effluents  consistently  above  the  recommended  limit 
was  arsenic,  and  this  barely  above  the  limit.  The 
only  other  metal  present  in  the  effluent  above  the 
recommended  limit  was  the  lead  content  from 
Fitchburg,  despite  83%  removal  of  this  metal  in 
the  treatment  system.  (Author's  abstract) 
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search and  Development  Center. 
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Descriptors:  'Radioactivity,  'Zeolites, 

'Wastewater  treatment,  *Heavy  metals,  *Water 
quality,  Effluents,  Wastewater,  New  York,  Ion  ex- 
change. 

A  variety  of  low-level  radioactive  waste  streams 
are  being  generated  from  the  decontamination  and 
decommissioning  of  the  former  nuclear  fuel  re- 
processing plant  at  West  Valley,  New  York.  It  is 
planned  to  remove  the  radioactive  contaminants 
from  the  solutions  by  ion  exchange.  Natural  zeo- 
lites, such  as  clinoptilolite,  erionite,  chabazite,  and 
phillipsite,  provide  desired  flexibility  and  capacity 
under  varying  conditions.  Batch  and  column  test- 
ing were  conducted  on  these  materials  using  repre- 
sentative waste  streams  containing  radioactive 
cesium,  strontium,  and  cobalt.  Based  on  clumn  test 
data,  the  phillipsite  and  clinoptilolite  appear  to  be 
the  most  attractive  materials.  Erionite  has  potential 
flow  difficulties  and  chabazite  has  shown  lower 
cesium  decontamination  factors  than  the  other  zeo- 
lites. The  natural  zeolites  have  shown  some  diffi- 
culty in  meeting  the  strontium  discharge  limit  (3  x 
10  th  the  minus  7th  power  micron  c:/ml).  Testing 
on  the  nitric  acid  waste  has  shown  that  decreasing 
the  residence  time  in  the  zeolite  column  from  20  to 
5  minutes  will  result  in  reduced  cesium  loading  and 
decontamination  factors.  The  present  design  of  the 
actual  system  will  allow  at  least  20  minutes  resi- 
dence time.  The  testing  on  this  waste  stream  also 
indicated  that  the  strontium  loading  can  be  ad- 
versely affected  by  the  solution  pH.  A  pH  of  5 
results  in  a  very  low  loading.  Future  testing  will 
determine  whether  or  not  the  strontium  loading 
can  be  improved  by  increasing  the  pH  to  between 
7  and  8.  (Peters-PTT) 
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An  extensive  experimental  investigation  was  con- 
ducted with  activated  carbon  to  establish  the  ad- 
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sorption  (equilibrium  and  kinetics)  behavior  of  sev- 
eral metals  from  single  and  two  metals  systems  in 
the  presence  of  complexing  agents.  Triethylenete- 
tramine  (TRIEN)  and  EDTA  were  used  as  com- 
plexing agents.  The  extent  of  adsorption  was  found 
to  be  a  function  of  metal  and  ligand  types,  ligand 
to  metal  ratio,  pH,  and  metal  chelate  species  distri- 
bution. Selective  separation  of  valuable  metals  can 
also  be  achieved  by  the  addition  of  complexing 
ligands  to  a  mixture  of  strongly  complexable  metal 
(such  as  Cd(2  +  )  and  Ni(2  +  ))  and  weakly  com- 
plexable metal  (such  as  Ba(2  +  )  and  Ca(2  +  )).  (Au- 
thor's abstract) 
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INNOVATIVE  USES  FOR  CARBON  ADSORP- 
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LISHING TREATMENT, 
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Activated  carbon  treatment  as  a  polishing  step 
following  either  metal  hydroxide  or  metal  sulfide 
precipitation  is  effective  for  removal  of  residual 
zinc,  cadmium,  and  excess  sulfide  from  plating 
wastewaters.  When  hydroxide  precipitation  is  em- 
ployed, the  use  of  activated  carbon  allows  signifi- 
cantly lower  effluent  metal  concentrations  to  be 
achieved;  the  residual  zinc  and  cadmium  concen- 
trations were  reduced  in  excess  of  70%  with  the 
use  of  activated  carbon  following  hydroxide  pre- 
cipitation. In  the  absence  of  chelating  agents  and 
other  interferences,  removal  of  zinc  exceeded  70% 
and  sulfide  removal  exceeded  50%  over  the  pH 
range  of  7  to  10  by  employing  the  activated  carbon 
polishing  step.  With  100  mg/L  of  ammonia  or 
cyanide  (acting  as  interferences)  present,  zinc  re- 
moval following  sulfide  precipitation  was  typically 
reduced  50%.  For  waters  high  in  sulfides,  remov- 
als exceeded  74%.  The  activated  carbon  polishing 
step  shows  great  promise  as  a  treatment  alternative 
to  minimize  the  potential  for  H2S  gas  evolution 
and  the  sulfide  toxicity  associated  with  sulfide  pre- 
cipitation of  heavy  metals.  (See  also  W87-09664) 
(Author's  abstract) 
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An  innovative  technology  which  involves  seeding 
the  metal  hydroxide/metal  sulfide  precipitation  re- 
actor with  activated  carbon  as  a  means  of  promot- 
ing the  precipitation  step.  Based  on  the  results  of 
this  preliminary  study  for  the  Zn(OH)2  system, 
significant  metal  removal  enhancement  can  be 
achieved  with  this  process.  For  long  settling  times 
(t  >  or  30  minutes),  little  enhancement  is  ob- 
served over  the  case  with  no  seeding.  For  short 
settling  times,  however,  the  residual  metal  concen- 
tration is  approximately  an  order  of  magnitude 
lower  than  the  same  case  without  the  activated 
<  Often  seeding.  For  the  case  of  seeding  the  reactor 
with  Darco  S5I  activated  carbon,  operation  at  pH 
10  5  is  preferable  to  operation  at  pH  8.1  due  to 
much  lower  residual  metal  concentrations  being 
achieved  Pot  operation  at  pH  10.5,  seeding  with 
Darco  HI)  3000  proved  superior  to  seeding  with 
Darco  S51  activated  carbon;  the  residual  concen- 
tration! at  the  short  detention  time  were  about  one- 


half  the  concentrations  achieved  with  Darco  S51 
activated  carbon.  For  Darco  HD3000,  little  im- 
provement in  heavy  metal  removal  occurred  for 
activated  carbon  dosages  exceeding  50  mg/L.  (See 
also  W87-09663)  (Author's  abstract) 
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Although  there  is  an  abundance  of  data  for  equilib- 
rium adsorption  of  inorganic  ions  on  hydrous 
oxides  and  surface  complexation  models  are  capa- 
ble of  fitting  the  data  with  only  a  few  adjustable 
parameters,  these  models  have  not  been  used  in 
practice  because  of  the  lack  of  consensus  as  to  the 
'best'  model  and  the  lack  of  a  coherent  compendi- 
um of  equilibrium  adsorption  constants.  To  remedy 
this  situation,  a  thermodynamic  data  base  for  inor- 
ganic adsorption  is  being  developed  from  original 
data  using  a  simple  yet  widely  applicable  model  in 
which  specific  adsoption  is  assumed  to  take  place 
in  one  surface  layer  and  a  Gouy-Chapman  diffuse 
layer  is  assumed  for  the  solution  side  of  interface. 
The  resulting  data  base  can  be  included  in  general 
chemical  equilibrium  computer  programs  and  used 
to  predict  adsorption  (outside  as  well  as  within  the 
range  of  calibrating  data)  in  aqueous  systems  con- 
taining oxide  surfaces.  Both  the  model  and  the 
parameter  extraction  procedure  are  presented.  In 
an  example,  surface  complexation  modelling  is  ap- 
plied to  a  waste  stream  containing  cadmium,  lead, 
and  mercury,  all  at  10  to  the  minus  7th  power  M, 
which  is  to  be  treated  in  a  batch  iron  coprecipita- 
tion  process.  Using  derived  surface  complexation 
constants,  the  effet  of  varying  iron  dose  and  pH  on 
removal  of  cadmium,  lead,  and  mercury  was  inves- 
tigated and  the  results  plotted.  (Author's  abstract) 
W87-09665 
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HYDROCARBONS  FROM  WATER, 

Louisiana  State  Univ.,  Baton  Rouge.  Inst,  for  En- 
vironmental Studies. 
P.  H.  Templet. 
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With  the  hope  of  finding  an  inexpensive  and  simple 
solution  to  the  problem  of  cleanup  of  contaminated 
water,  this  project  investigated  the  role  of  freshwa- 
ter plants  in  wastewater  treatment.  The  use  of 
duckweeds  (lemnaceae)  to  remove  phenol  and  2- 
chlorophenol  from  water  offers  an  inexpensive  and 
simple  solution  to  the  cleanup  of  contaminated 
water.  The  rate  at  which  the  organic  compounds 
were  removed  from  water  by  a  known  amount  of 
duckweed  was  determined  for  three  different  con- 
centrations of  phenol  and  with  three  different 
amounts  of  duckweed  for  2-chlorophenol.  The 
duckweed  removed  phenol  from  water  at  a  rate 
which  is  dependent  on  the  phenol  concentration 
and  average  107  micrograms  phenol  removed/hr/ 
g  duckweed  for  the  first  48  hours  at  10  ppm  initial 
concentration  of  phenol  in  water.  The  removal 
rate  for  2-chlorophenol  was  investigated  at  a  lower 
initial  concentration  (2.3  ppm)  and  the  removal 
rate  was  slower  and  a  function  of  the  quantity  of 
duckweed  present  even  when  normalized  to  a  con- 
stant duckweed  level.  The  rate  increased  for  the 


first  4-6  days  and  average  33  micrograms  chloro- 
phenol  removed/day/g  duckweed  at  the  sixth  day. 
The  results  support  the  hypothesis  that  duckweeds 
can  be  used  to  feasibly  remove  phenols  and  chloro- 
phenols  from  water  and  offers  the  possibility  of 
biological  treatment  of  polluted  waters  and  con- 
firms the  possibility  of  biological  treatment  of  pol- 
luted waters.  (Templet-Louiusiana  St.  Univ.) 
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fiche. Environmental  Resources  Center,  Georgia 
Institute  of  Technology,  Atlanta.  Report  No.  ERC 
04-86,  July  1986.  58  p,  9  tab,  46  fig,  36  ref.  Con- 
tract No.  14-08-0001  -G- 1011.  USGS  Project  No. 
G1011-04. 

Descriptors:  'Wastewater  treatment,  'Kinetics, 
'Stoichiometry,  'Cadmium,  'Magnesium,  'Re- 
source recovery,  Hazardous  wastes,  Toxic  sub- 
stances, Industrial  wastes,  Waste  treatment,  Waste 
recovery,  Physiochemical  treatment,  Chemical 
precipitation. 

The  kinetics  of  cementation  of  cadmium  by  magne- 
sium were  studied  in  a  completely  mixed  batch 
reactor  at  room  temperature  and  constant  mixing 
rate  and  ionic  strength.  Magnesium  strips  provided 
in  stoichiometric  excess  were  used  as  electrodes. 
The  effect  of  pH  and  initial  cadmium  concentra- 
tion on  the  rate  of  cadmium  removal  and  reaction 
stoichiometry,  or  yield  of  magnesium  consumed 
per  cadmium  cemented,  were  evaluated.  The  rate 
of  cadmium  removal  was  shown  to  be  more  inde- 
pendent of  pH  between  3  and  6.  However,  as  pH 
increased,  the  process  yield  became  more  favor- 
able. This  was  attributed  to  the  competing  reaction 
of  magnesium  dissolution  which  decreases  with 
increasing  pH.  The  rate  of  cadmium  removal  was 
studied  at  initial  cadmium  concentrations  between 
1  and  100  mM.  It  was  found  that  the  rate  and 
stoichiometry  were  highly  dependent  upon  initial 
cadmium  concentration.  At  initial  concentrations 
of  up  to  approximately  25  mM,  the  reaction  was 
found  to  follow  apparent  half  order  kinetics  con- 
sistent with  a  migration  control  mechanism.  As 
initial  cadmium  concentrations  increased  through 
this  range,  removal  rates  also  increased.  At  ap- 
proximately 25  mM,  a  transition  was  observed  to 
apparent  first  order  kinetics  consistent  with  a  diffu- 
sion control  mechanism.  There  was  a  significant 
decrease  in  removal  rates  as  the  initial  cadmium 
concentration  increased  to  levels  of  greater  than  25 
mM.  Stoichiometry  was  found  to  become  more 
favorable  as  initial  cadmium  concentration  in- 
creased, and  in  some  cases,  less  than  1  mole  of 
magnesium  was  required  to  cement  1  mole  of 
cadmium.  This  effect  was  attributed  to  electrolysis 
of  water  by  the  induced  electrochemical  system. 
(Gould-GIT) 
W87-09778 


DESIGN  AND  OPERATION  OF  ADSORBERS 
TO  ELIMINATE  THE  CHROMATOGRAPHIC 
DISPLACEMENT  OF  TOXIC  COMPOUNDS, 

Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering. 
T.  M.  Keinath. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-157104/ 
AS.  Price  codes:  A08  in  paper  copy,  A01  in  micro- 
fiche. South  Carolina  Water  Resources  Research 
Institute,  Clemson,  Report  No.  116,  September 
1985.  148  p,  42  fig,  28  tab,  44  ref,  append.  Contract 
No.  14-08-0001-G-868;  1 4-08-000  l-G-932.  USGS 
Project  No.  G-868-06-SC;  G-9322-06-SC. 

Descriptors:  'Adsorption,  'South  Carolina,  'Acti- 
vated carbon,  'Hysteresis,  'Adsorbents,  'Ad- 
vanced wastewater  treatment,  'Water  treatment, 
Wastewater  treatment,  Water  pollution  control, 
Municipal  wastewater,  Wastewater,  Industrial 
wastewater,  Packed  beds,  Fluidized  beds,  Organic 
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wastes,  Phenols,  Environmental  control,  Environ- 
mental quality. 

Two  mathematical  relationships  concerning  ad- 
sorption equilibria  were  developed.  One  enables 
prediction  of  the  full  family  of  desorption  isoth- 
erms for  single-solute  systems  given  experimental 
data  for  one  adsorption  isotherm  and  one  desorp- 
tion isotherm.  This  is  based  on  the  Freundlich 
isotherm  relationship.  The  second  allows  one  to 
accurately  predict  multicomponent  adsorption/de- 
sorption  equilibria  considering  the  effects  of  non- 
ideal  adsorption  and  adsorption/desorption  hyster- 
esis This  latter  model  is  a  modified  version  of  the 
simplified  Ideal  Adsorbed  Solution  (IAS)  model 
that  has  served  as  the  state-of-the-art  model  to 
date.  The  multicomponent  adsorption  equilibria 
model  was  subsequently  used  as  a  component  of 
the  Homogeneous  Surface  Diffusion  Model 
(HSDM)  to  define,  through  computer  based  simu- 
lations, the  specific  design  and  operating  criteria 
that  serve  to  prevent  the  chromatographic  dis- 
placement of  adsorbed  toxic  organic  chemicals 
from  adsorbers  used  for  industrial  decontamination 
purposes.  These  simulations  showed  that  (1)  fluid- 
ized-beds  offer  advantages  over  packed-beds;  (2) 
industrial  production  schedules  should  be  arranged 
such  that  all  toxic  contaminants  are  always  dis- 
charged simultaneously,  if  possible,  or  if  not  possi- 
ble, that  the  highest-energy  adsorbing  contami- 
nants are  discharged  first;  and  (3)  equalization 
basins  are  highly  beneficial.  (Keinath-WRRI) 
W87-09784 


PERFORMANCE  EVALUATION  OF  A  DETEN- 
TION BASIN  AND  COALESCING  PLATE  OIL 
SEPARATOR  FOR  TREATING  URBAN 
STORMWATER  RUNOFF, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

R.  R.  Horner,  and  S.  R.  Wonacott. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-1 53665/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Water  Resources  Series  Technical  Report 
No.  98,  June  1985.  52  p,  5  fig,  7  tab,  40  ref. 
Contract  No.  1 4-08-000 1-G940.  USGS  Project  No 
G940-06  (A- 130- WASH). 

Descriptors:  'Urban  runoff,  *Washington, 
•Wastewater  treatment,  *Detention  reservoirs, 
'Water  pollution  control,  Storm  runoff,  Water 
quality. 

Stormwater  runoff  from  land  surfaces  put  to  vari- 
ous uses  has  been  identified  as  a  major  factor  in  the 
degradation  of  receiving  water  bodies.  Detention 
devices  and  oil/water  separators  are  two  of  the 
runoff  treatment  measures  being  used  to  alleviate 
this  problem.  However,  there  has  been  little  basis 
on  which  to  design  and  operate  these  facilities  to 
obtain  maximum  treatment  effectiveness.  The  gen- 
eral goal  of  this  project  was  to  contribute  to  defin- 
ing the  needed  basis  by  collecting  and  analyzing 
operating  data  on  a  detention  basin/coalescing 
plate  oil  separator  treatment  system  in  Bellevue, 
Washington.  Three  natural  and  four  synthetic 
storms  were  monitored  at  the  site  between  Novem- 
ber 1984  and  May  1985.  Site  runoff  was  sampled  at 
the  inlet  and  outlet  of  the  detention  pond  and  the 
separator  discharge  and  analyzed  for  suspended 
solids,  seven  metals,  total  phosphorous,  nitrate  + 
nitrite  -  nitrogen,  and  soil  and  grease.  Removal 
efficiencies  of  the  treatment  devices  were  comput- 
ed and  evaluated  with  reference  to  antecedent  and 
storm  conditions.  The  experiments  demonstrated 
that  the  detention  pond  removes  the  majority  of 
the  entering  solids,  nearly  all  of  the  lead,  1/4  to  1/ 
3  of  the  phosphorous,  and  variable  proportions  of 
nitrogen  and  other  metals.  Oil  and  grease  concen- 
trations in  the  runoff  from  the  site  were  very  low, 
and  the  capacity  of  the  coalescing  plate  oil/water 
separator  was  not  utilized.  Unidentified  materials 
in  the  separator  added  substantial  quantities  of  zinc 
to  the  runoff.  Although  oil/water  separators  are 
necessary  at  sites  with  more  heavy  equipment  and 
automobile  traffic,  their  use  could  be  limited  to 
areas  prone  to  oil  spills.  Land  treatment  of  deten- 
tion pond  effluent  appears  to  be  a  more  cost- 
effective  alternative  for  such  applications.  (Horner- 

W87-09796 


DESIGN,  OPERATION,  AND  MONITORING 
CAPABILITY  OF  AN  EXPERIMENTAL  ARTI- 
FICIAL-RECHARGE FACILITY  AT  EAST 
MEADOW,  LONG  ISLAND,  NEW  YORK, 

Geological  Survey,  Syosset,  NY.  Water  Resources 

Div. 

B.  J.  Schneider,  and  E.  T.  Oaksford. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  84-4321,  1986.  46  p,  26  fig,  7  tab,  28  ref. 

Descriptors:  'Artificial  recharge,  'Reclaimed 
water,  'Long  Island,  'New  York,  Groundwater, 
Injection  wells,  Unsaturated  flow,  Recharge  facili- 
ties, Recharge  effects. 

Artificial  recharge  with  tertiary-treated  sewage  is 
being  tested  at  East  Meadow  to  evaluate  the  physi- 
cal and  chemical  effects  on  the  groundwater 
system.  The  recharge  facility  contains  1 1  recharge 
basins  and  5  injection  wells  and  is  designed  to 
accept  4  million  gallons  of  reclaimed  water  per 
day.  Of  the  1 1  basins,  7  are  recently  constructed 
and  will  accept  0.5  million  gallons  per  day  each. 
An  observation  manhole  (12-foot  inside  diameter 
and  extending  16  feet  below  the  basin  floor)  was 
installed  in  each  of  two  basins  to  enable  monitoring 
and  sampling  of  percolating  reclaimed  water  in  the 
unsaturated  zone  with  instruments  such  as  tensio- 
meters,  gravity  lysimeters,  thermocouples,  and 
soil-gas  samplers.  Five  shallow  (100-feet  deep)  in- 
jection wells  will  each  return  0.5  million  gallons 
per  day  to  the  groundwater  reservoir.  Three  types 
of  injection-well  design  are  being  tested;  the  differ- 
ences are  in  the  type  of  gravel  pack  around  the 
well  screen.  When  clogging  at  the  well  screen 
occurs,  redevelopment  should  restore  the  injection 
capability.  Flow  to  the  basins  and  wells  is  regulat- 
ed by  automatic  flow  controllers  in  which  a  de- 
sired flow  rate  is  maintained  by  electronic  sensors. 
Basins  can  also  operate  in  a  constant-head  mode  in 
which  a  specified  head  is  maintained  in  the  basin 
automatically.  An  observation-well  network  con- 
sisting of  2-inch-  and  6-inch-diameter  wells  was 
installed  within  a  1-square-mile  area  at  the  re- 
charge facility  to  monitor  aquifer  response  and 
recharge.  During  48  days  of  operation  within  a  17- 
week  period  (October  1982  through  January  1983), 
88.5  million  gallons  of  reclaimed  water  was  applied 
to  the  shallow  water  table  aquifer  through  the 
recharge  basins.  A  4.29-foot-high  groundwater 
mound  developed  during  a  14-day  test;  some  water 
level  increase  associated  with  the  mound  was  de- 
tected 1,000  ft  from  the  basins.  Preliminary  water 
quality  data  from  wells  affected  by  reclaimed 
water  show  evidence  that  mechanisms  of  mixing, 
dilution,  and  dispersion  are  affecting  chemical  con- 
centrations of  certain  constituents,  such  as  nitrogen 
and  trichloroethane,  in  the  shallow  aquifer  beneath 
the  recharge  area.  (USGS) 
W87-09851 


CONTROL  AND  TREATMENT  OF  RESIDUAL 
WATER  IN  MINING  (CONTROL  Y  TRATA- 
MIENTO  DE  AGUAS  RESIDUALES  EN  MIN- 
ERIA), 

Empresa  Nacional  Adaro  de  Investigaciones  Min- 

eras  S.A.,  Madrid  (Spain). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-09888 


PURIFICATION  OF  ACID  DRAINAGE  WATER 
IN  THE  MINE  OF  PICCALINNA  (SARDINIA), 
AND  THE  RECOVERY  OF  THE  SEPARATED 
METALS  (L'EPURATION  DES  EAUX  ACIDES 
D'EXHAURE  DE  LA  MINE  PICCALINA  (SAR- 
DAIGNE)  ET  LA  RECUPERATION  DES 
METAUX  SEPARES), 
Cagliari  Univ.  (Italy). 
M.  Ghiani,  and  E.  Tonetti. 

IN:  Water  in  Mining  and  Underground  Works  (EI 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I  and  II,  1984.  SIAMOS  78.  p  1049-1062,  6 
fig,  1  tab,  9  ref. 

Descriptors:  'Wastewater  treatment,  'Water  pollu- 
tion control,  'Acid  mine  drainage,  'Mine  drainage, 
'Mine  wastes,  Piccalina  mine,  Heavy  metals, 
Metals,  Precipitation,  Sedimentation. 

The  most  common  methods  of  treatment  in  use 
today   to   solve   the   problem   of  water  pollution 


posed  by  acid  pumping  waters  of  certain  metallic 
mines  are  reviewed.  The  possibility  of  purifying 
acid  pumping  waters  from  the  Piccalina  mine 
(Montevecchio)  having  an  exceptionally  high  con- 
centration of  heavy  metal  ions  was  examined.  Re- 
lated experimental  methods  were  presented.  The 
technical  possibility  of  purification  is  demonstrated 
by  applying  the  well-known  processes  of  precipita- 
tion and  sedimentation  of  hydroxides,  and  adopting 
the  following  alternative  flowsheets:  (1)  single 
stage  treatment  with  the  sole  objective  of  comply- 
ing with  the  severe  limitations  imposed  by  the 
provisions  of  Italian  law  regarding  water  pollution, 
and  (2)  multistage  treatment  with  the  additional 
aim  of  recovering  one  or  more  of  the  commercial 
products  precipitated.  (Author's  abstract) 
W87-09889 


FLUIDIZED  BED  ELECTROLYSIS  FOR  THE 
REMOVAL  OR  RECOVERY  OF  METALS 
FROM  DILUTE  SOLUTIONS, 

Akzo  Zout  Chemie  Nederland  B.V.,  Hengelo. 
G  van  der  Heiden,  C.  M.  S.  Raats,  and  H.  F. 
Boon. 

IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I  and  II,  1984.  SIAMOS  78.  p  1095-1109  13 
fig- 
Descriptors:  'Fluidized  bed  process,  'Wastewater 
treatment,  'Electrolysis,  'Fluidized  beds,  'Metals, 
Electrochemistry,  Technology,  Industrial 

wastewater,  Cathodes,  Electrodes,  Mine  drainage. 

Akzo  Zout  Chemie  has  developed  a  new  electroly- 
sis technology  based  on  the  fluidized  bed  principle. 
Because  scaling-up  problems  were  solved,  the 
process  is  suitable  for  industrial  application.  Fea- 
tures of  fluidized  bed  electrolysis  (FBE)  are  a  high 
specific  cathode  area  and  a  high  mass  transfer  rate 
due  to  turbulence  created  by  the  moving  metal 
particles,  which  function  as  the  cathode.  There- 
fore, FBE  is  particularly  suited  for  the  selective 
recovery  or  removal  of  metals  which  are  present  in 
low  concentrations  in  large  volume  process 
streams.  FBE  can  be  applied  both  in  solving 
wastewater  problems  (e.g.  mine  water)  and  in  hy- 
drometallurgical  processes.  An  important  advan- 
tage of  FBE  over  conventional  techniques  is  the 
economic  and  simple  one-step  conversion  of  a 
dilute  metal  solution  into  a  rather  pure  metal  prod- 
uct. (Author's  abstract) 
W87-09892 


OXYGEN  DIFFUSION  AND  MICROBIAL  AC- 
TIVITY IN  THE  COMPOSTING  OF  DEHY- 
DRATED SEWAGE  CAKES, 

Shizuoka    Univ.,    Hamamatsu    (Japan).    Dept.    of 

Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-09923 


MICROBIAL  CONVERSION  OF  DISTILLERY 
WASTE  TO  BIOENERGY:  EFFECTS  OF 
MEDIA  ENRICHMENT  WITH  LOW  CHAIN 
FATTY  ACIDS  AND  CANDIDA  SP„ 

Skogshoegskolan,  Umea  (Sweden). 

R.  Nandan,  H.  Chandra,  S.  K.  Bhargava,  and  P.  K. 

Ray. 

Journal    of  Fermentation   Technology   JFTED8, 

Vol.  65,  No.  1,  p  49-60,  February  1987.  2  fig,  6  tab, 

33  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Microbial  degradation, 
'Fatty  acids,  Biodegradation,  Methanogenesis,  In- 
dustrial wastes,  Distillery  wastes,  Methane,  Meth- 
ane bacteria,  Fermentation.  Chemical  oxygen 
demand. 

During  microbial  methanogenesis  of  diluted  distill- 
ery waste  or  spent  wash  (initial  COD  25,000  mg/1) 
in  the  presence  of  sodium  acetate,  sodium  propio- 
nate, or  sodium  butyrate  at  the  concentration  of 
2000  mg/1,  biogas  containing  22.0%  to  39.4% 
methane  was  produced  in  20  days  in  a  semicontin- 
uous  fermentation  system.  The  analysis  of  the  vola- 
tile fatty  acid  spectrum  of  the  effluent  showed 
accumulation  of  46.3%  branched  chain  fatty  acids. 
When  the  fermentation  medium  was  supplemented 
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with  modified  Smith  and  Mah  (SM)  medium  con- 
taining electrolytes  and  1%  sodium  acetate,  pro- 
duction of  methane  went  up  to  59.0%  in  18  days. 
With  the  addition  of  a  strain  of  Candida  sp.  the 
coculture  produced  about  the  same  volume  of 
methane  (61%)  but  the  time  required  was  reduced 
to  14  days.  COD  (16600.8  mg/1)  was  reduced  and 
the  effluent  contained  only  3%  branched  chain 
fatty  acids  and  96%  straight  chain  fatty  acids. 
Fortification  with  sodium  salts  of  three  branched- 
chain  fatty  acids  as  sources  of  carbon  in  SM 
medium  alone  reduced  methane  production.  Only 
0.0%  to  14.2%  methane  was  recorded.  By  combin- 
ing these  acids  with  straight  chain  fatty  acids  in 
SM  medium,  methane  production  increased  signifi- 
cantly (about  4-fold)  in  proportion  to  the  concen- 
tration of  straight  chain  fatty  acids  added.  (Au- 
thor's abstract) 
W87-09924 


APPLYING  BELT  CONVEYING  SYSTEMS  IN 
TREATMENT  PLANTS, 

Barrette   (Oliver)   Millwrights,    Inc.,   Providence, 

RI. 

C.  G.  Craven. 

Water  Engineering  and  Management  WENMD2, 

Vol.  134,  No.  2,  p  30-31,  February  1987. 

Descriptors:  'Wastewater  facilities,  'Belt  convey- 
ing systems,  'Wastewater  treatment,  'Design  crite- 
ria, Design  standards,  Engineering,  Sludge,  Con- 
veyor belts,  Standards. 

In  spite  of  the  advances  in  construction  of 
wastewater  treatment  plants  during  the  past  fifteen 
years,  the  engineering  standards  in  the  design  of 
belt  conveying  systems  for  handling  dewatered 
sludge,  grit,  screenings  and  woodchips  are  not 
acceptable.  Problems  associated  with  improperly 
designed  conveying  belts  were  described.  New 
designs  and  custom-engineered  belt  conveyors 
should  be  considered.  When  general  contractors 
define  the  bid  specifications,  the  application  crite- 
ria and  the  types  and  minimum  acceptable  equip- 
ment standards  should  be  given  allowing  the  manu- 
facturers to  determine  appropriate  construction  de- 
tails. Successful  applications  of  several  types  of 
conveyor  designs  were  described.  (Wood-PTT) 
W87-09938 


COMPARISON  OF  BIOLOGICAL  AND  CHEM- 
ICAL PHOSPHORUS  REMOVALS  IN  CON- 
TINUOUS AND  SEQUENCING  BATCH  REAC- 
TORS, 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

L.  H.  Ketchum,  R.  L.  Irvine,  R.  E.  Breyfogle,  and 
J.  F.  Manning. 

Journal  of  the  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  59,  No.  1,  p  13-18,  January  1987.  3 
fig,  4  tab,  6  ref. 

Descriptors:  'Nutrient  removal,  'Phosphorus, 
•Batch  reactors,  'Wastewater  treatment,  'Biologi- 
cal wastewater  treatment,  'Chemical  treatment, 
Technology,  Wastewater,  Municipal  wastewater, 
Aerobic  conditions,  Anaerobic  conditions,  Nutri- 
ents, Alum,  Chlorides,  Polymers,  Chemical  analy- 
sis, Flow  measurement. 

A  full-scale  study  of  phosphorus  removal  was  con- 
ducted at  the  Culver  (IN)  municipal  water  plant 
using  continuous-flow  operation,  sequencing  batch 
reactor  (SBR)  operation,  and  several  different 
chemical  treatment  schemes.  Four  contributing 
groups  of  organisms  and  their  roles  in  biological 
SBR  P  removal  are  described:  denitrifying  orga- 
nisms, fermentation  product,  manufacturing  orga- 
nisms, P-accumulating  organisms,  and  aerobic  au- 
totrophs and  heterotrophs.  It  is  concluded  that  the 
SBR  can  provide  the  proper  balance  of  anoxic, 
anaerobic,  and  aerobic  conditions  to  allow  these 
groups  of  organisms  to  remove  P  biologically 
without  chemical  addition.  Treatment  results  using 
various  chemicals  for  P  removal,  both  during  con- 
ventional, continuous-flow  operation  and  after  the 
plant  was  converted  for  SBR  operation,  are  also 
provided  for  comparison  Effluent  P  concentra- 
tions were  almost  identical  for  each  period,  except 
for  the  period  when  P  was  removed  biologically 
and  without  any  chemical  addition  when  effluent  P 


concentrations  were  the  lowest.  These  removals 
were  made  as  a  result  of  settling  alone;  no  tertiary 
rapid   sand   filter   was   used  or  required.   (Doria- 
PTT) 
W87-09945 


BIOLOGICAL  ENHANCEMENT  OF  OXYGEN 
TRANSFER  IN  THE  ACTIVATED  SLUDGE 
PROCESS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

R.  O.  Mines,  and  J.  H.  Sherrard. 
Journal  of  the  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  59,  No.  1,  p  19-24,  January  1987.  3 
fig,  4  tab,  19  ref. 

Descriptors:  'Activated  sludge  process,  'Biologi- 
cal wastewater  treatment,  'Aeration,  'Oxygen 
transfer,  'Technology,  'Wastewater  treatment, 
Sludge,  Activated  sludge,  Prediction,  Interfaces, 
Adsorption,  Kinetics,  Wastewater,  Oxidation, 
Model  Studies. 

A  laboratory  investigation  was  undertaken  to 
evaluate  oxygen  transfer  in  the  completely  mixed 
activated  sludge  process.  The  steady-state  oxygen 
transfer  coefficient  determined  in  mixed  liquor  in- 
creased as  mean  cell  residence  time  and  oxygen 
uptake  rate  increased.  This  phenomenon  was  at- 
tributed to  interfacial  oxygen  transfer,  which  pro- 
vides an  alternate  pathway  at  high  solids  concen- 
trations and  high  oxygen  uptake  rates.  Nonsteady- 
state  reaeration  tests  conducted  in  tap  water  re- 
vealed that  the  oxygen  transfer  coefficient  value 
for  each  reactor's  diffused  aeration  system  was 
constant  and  agrees  with  the  two-film  model.  It  is 
concluded  that  the  two-film  model  must  be  modi- 
fied to  account  for  the  oxygen  uptake  rate  and 
interfacial  oxygen  transfer  to  reliably  predict 
oxygen  transfer  rates  in  the  completely  mixed  acti- 
vated sludge  process.  (Author's  abstract) 
W87-09946 


DEVELOPMENT  OF  A  RATIONALLY  BASED 
DESIGN  PROTOCOL  FOR  THE  ULTRAVIO- 
LET LIGHT  DISINFECTION  PROCESS, 

Environmental     Protection    Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

O.  K.  Scheible. 

Journal  of  the  Water  Pollution  Control  Federation 

JWPFA5,  Vol.  59,  No.  1,  p  25-31,  January  1987.  6 

fig,  2  tab,  9  ref.  EPA  Cooperative  agreement  CR 

807556. 

Descriptors:  'Wastewater  treatment,  'Disinfec- 
tion, 'Ultraviolet  radiation,  'Model  studies, 
•Mathematical  studies,  Radiation,  Flow,  Bacteria, 
Calibrations,  Hydraulics,  Particulate  matter,  Re- 
gression analysis,  Photometry,  Spectrophotometry, 
Light  intensity,  Kinetics. 

A  protocol  is  demonstrated  for  the  design  and 
evaluation  of  ultraviolet  disinfection  systems  that 
address  the  key  UV  process  elements.  The  mathe- 
matical model  incorporates  the  dimensional  config- 
uration of  the  system,  the  UV  intensity,  the  disper- 
sion and  residence  time  distribution  (RTD)  charac- 
teristics of  the  reactor,  and  the  key  water  quality 
parameters.  The  modeling  approach  is  generic  and 
can  be  used  to  characterize  most  reactor  configura- 
tions and  wastewater  conditions.  Once  the  model 
has  been  calibrated,  any  number  of  design  configu- 
rations can  be  evaluated,  and  sensitivity  analyses 
can  be  performed  to  test  the  effects  of  specific 
parameters.  It  is  concluded  that  the  ideal  hydraulic 
design  of  a  UV  reactor  is  one  with  plug  flow  and 
minimal  axial  dispersion.  The  average  intensity  of 
UV  radiation  in  a  reactor  can  be  estimated  by  the 
point  source  summation  calculation  method,  and 
can  be  described  as  a  function  of  the  absorbence 
coefficient  of  the  wastewater.  Continued  efforts 
should  be  encouraged  to  develop  further  experi- 
ence in  the  application  of  the  proposed  protocol  to 
full-scale  designs  and  the  evaluation  of  current 
systems.  (Doria-PTT) 
W87-09947 


WET  AIR  OXIDATION  OF  ANAEROBICALLY 
DIGESTED  SLUDGE, 

New  Jersey  Inst,  of  Tech.,  Newark.  Dept.  of  Civil 


and  Environmental  Engineering. 

Y.  C.  Wu,  O.  J.  Hao,  D  G  Olmstead,  K.  P  Hsieh, 

and  R.  J.  Scholze. 

Journal  of  the  Water  Pollution  Control  Federation 

JWPFA5,  Vol.  59,  No.  1,  p  39-46,  January  1987.  13 

fig,  3  tab,  28  ref.  Army  Construction  Engineering 

Research     Laboratory/EPA/Allegheny     County 

Sanitary  Authority  Grant  DW-930244. 

Descriptors:  'Oxidation,  'Sludge  digestion, 
'Sludge  disposal,  'Cost  analysis,  'Performance 
evaluation,  'Wastewater  treatment,  'Optimization, 
Biodegradation,  Digestion,  Sludge  cake,  Tempera- 
ture, Temperature  effects,  Sample  preparation, 
Wastewater  analysis,  Chemical  analysis,  Chemical 
properties,  Sludge,  Organic  matter,  Effluents, 
Solids,  Alkalinity,  Acids,  Organic  acids,  Heavy 
metals,  Sedimentation. 

The  effects  of  the  wet  air  oxidation  (WAO)  proc- 
ess were  examined  on  digested  sludge,  using  either 
digested  sludge  or  a  concentrated  sludge  cake  as 
the  feed  under  various  digestion  conditions.  Tem- 
perature was  the  most  significant  process  parame- 
ter. At  about  14.5  kPa,  sludge  destruction  occurred 
primarily  at  temperatures  >  180  C  and  increased 
with  temperature.  The  WAO  treatment  reached 
maximum  efficacy  of  approximately  86%  volatile 
solids  reduction  at  275  C  or  higher.  The  ability  of 
the  WAO  process  to  destroy  anaerobically  digest- 
ed sludges  did  not  vary  among  sludge  types.  The 
WAO  process  converted  much  off  insoluble  organ- 
ic matter  to  short-chain  organic  acids,  ammonia, 
nitrate,  nitrite,  organic  nitrogen,  and  carbon  diox- 
ide. Settling  characteristics  of  WAO  effluent  solids 
improved.  With  increasing  temperatures,  sludge 
volume  index  values  (18  mg/1  or  less)  were  possi- 
ble. Among  metals  studied,  only  soluble  Cu  con- 
centration was  found  in  appreciable  quantity  in  the 
WAO  effluent;  all  other  metals  were  associated 
with  the  WAO  residue.  Metal  stabilization  might 
be  required  for  final  disposal  of  the  WAO  ash.  The 
WAO  effluent  contained  high  nutrient  concentra- 
tions. For  plants  with  nutrient  deficiencies,  recy- 
cling of  nitrogen-rich  WAO  supernatant  might  be 
a  useful  method  to  supplement  nutrients.  The 
WAO  effluent  that  contains  mainly  acetic  acid  may 
be  recycled  to  the  sludge  digestion  process. 
(Doria-PTT) 
W87-09949 


SOLVENT  REGENERATION  OF  DYE-LADEN 
ACTIVATED  CARBON, 

R.J.  Posey,  and  B.  R.  Kim. 

Journal  of  the  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  59,  No.  1,  p  47-53,  January  1987.  7 
fig,  5  tab,  14  ref. 

Descriptors:  'Solvents,  'Methanol,  'Activated 
carbon,  'Dyes,  'Regeneration,  'Wastewater  treat- 
ment, 'Cost-benefit  analysis,  Carbon,  Adsorbents, 
Organoleptic  properties,  Color,  Effluents,  Adsorp- 
tion, Isotherms,  Economic  aspects. 

A  study  was  performed  to  evaluate  the  efficiency 
of  extracting  three  organic  dyes  and  p-chloro- 
phenol  from  an  exhausted  activated  carbon  using 
methanol,  and  to  assess  the  economic  feasibility  of 
solvent  regeneration.  For  three  of  the  compounds 
studied,  solvent  regeneration  was  not  cost  competi- 
tive with  thermal  regeneration  because  of  the  loss 
of  adsorption  capacity,  which  requires  frequent 
regenerations,  the  large  amount  of  methanol  used, 
and  the  excessive  cost  of  methanol  makeup.  Sol- 
vent regeneration  was  feasible  for  PCP,  with  ap- 
proximately 100%  restoration  of  virgin  capacity. 
For  the  dye  compounds  SY,  DY,  and  DR,  with 
some  impurities,  loss  of  adsorption  capacity  oc- 
curred after  regeneration,  possibly  caused  by  some 
irreversible  adsorption  of  the  dye  compounds  and 
competition  between  the  dyes  and  impurities.  Vir- 
tually all  loss  of  capacity  (irreversible  adsorption) 
occurred  during  the  first  exhaustion/desorption 
cycle.  (Doria-PTT) 
W87-09950 


SIDESTREAMS    IN    WASTEWATER    TREAT- 
MENT PLANTS, 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Water  Engineering  Research  Lab. 
F.  L.  Evans. 
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Journal  of  the  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  59,  No.  1,  p  54-59,  January  1987  1 
fig,  3  tab,  7  ref.  EPA  Contracts  68-03-3019  and  68- 
03-3208. 

Descriptors:  'Sidestreams,  'Wastewater  treatment, 
•Wastewater  facilities,  •Recycling,  *Mass  transfer, 
Sludge  conditioning,  Filtration,  Screens,  Drying 
Sludge  drying. 

Performance  problems  at  water  treatment  facilities 
are  often  attributed  to  the  recycling  of  sidestreams 
generated  in  the  wastewater  treatment  and  sludge 
handling  facilities.  The  following  points  are  consid- 
ered to  minimize  sidestream  impacts  on  mainstream 
and  solids  treatment  processes.  Adverse  stream 
impacts  can  be  minimized  through  development  of 
mass  balances  during  design  that  incorporate  recy- 
cle flows  and  loads,  provide  for  alternate  recycle 
points,  and  consider  separate  treatment  for  prob- 
lem sidestreams.  Adverse  impacts  in  existing  plants 
can  be  mitigated  by  changing  the  point  of  recycle, 
timing,  and  return  rate;  implementation  of  other 
operational  procedures;  and  separate  treatment  for 
problem  sidestreams.  During  planning  and  design, 
sidestream  flows  and  loads  should  be  characterized 
and  mass  balances  developed  to  describe  anticipat- 
ed requirements.  Process  design  data,  equipment 
sizing,  and  points  of  recycle  should  be  established 
based  on  results  of  the  balances  with  provisions  for 
peak  loads  and  equipment  flexibility.  (Doria-PTT) 
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TREATMENT  OF  SLAUGHTERHOUSE 
WASTEWATER  USING  FLUIDIZED  BED  BIO- 
FILM  REACTORS, 

National   Cheng   Kung   Univ.,   Tainan   (Taiwan). 
Dept.  of  Environmental  Engineering 
C.  T.  Li,  W.  K.  Shieh,  C.  S.  Wu,  and  J.  S.  Huang 
Water  Science  and  Technology  WSTED4    Vol 
19,  No.   1/2,  p   1-10,   1987.  6  fig,  2  tab,    14  ref. 

Descriptors:  *Biofilm,  *Food-processing  wastes 
•Slaughterhouses,  *Anaerobic  digestion' 

•Wastewater  treatment,  'Industrial  wastewater, 
Wastewater,  Effluents,  Reactors,  Biomass,  Oxida- 
tion. 

The     oxygenic     fluidized     bed     biofilm     reactor 
(FBBR)  was  evaluated  in  a  laboratory  investiga- 
tion for  treatment  of  pig  slaughtering  wastewater 
(slaughterhouse  wastewater).  Because  the  slaugh- 
terhouse wastewater  contains  a  high  concentration 
of  grease,  chemical  coagulation/flocculation  was 
adopted  as  the  pretreatment  step  prior  to  FBBR 
treatment.   The  performance   of  the   FBBR   was 
evaluated  at  BOD  loadings  of  between  8.5  to  98  5 
kg/cu  m/day,  hydraulic  retention  times  of  between 
8.8  to  30.8  minutes,  recirculation  ratios  of  between 
1  to  6,  and  feed  BOD  concentrations  of  between 
305  to  602  mg/L.  Under  these  operating  condi- 
tions, removal  efficiencies  of  BOD,  grease,  and 
NH3-N  were  in  the  range  of  71  to  94%,  29  to  84% 
and  20  to  73%,  respectively.  Both  BOD  and  grease 
ot  the  slaughterhouse  wastewater  used  could  be 
SX^d  t0  ^  and   10  mg/L-  respectively,  at  a 
BOD  loading  of  20  kg/cu  m/day  in  order  ot  meet 
?^eno  reclulrements  t0  be  enforced  in  Taiwan  in 
1990.   Because  the  maximum  amount  of  oxygen 
that  could  be  dissolved  in  the  oxygenation  device 
used  in  this  investigation  was  40  mg/L,  the  FBBR 
would  become  anaerobic  when  the  BOD  loading 
applied  exceeded  50  kg/cu  m/day.  Relatively  con- 
stant biomass  holdups  (10,000  mg  TVS/L)  could 
be  maintained  in  FBBRs  over  the  BOD  loadings 
applied  via  the  practice  of  regular  biofilm  separa- 
tion and  biomass  wasting.  The  combined  chemical 
coagulation/flocculation-FBBR  process  provides  a 
feasible  and  cost-effective  alternative  for  treatment 
of  a   slaughterhouse    wastewater.    (Author's    ab- 
stract) 
W87- 10044 


HIGH  LOAD  PROCESS  USING  YEASTS  FOR 
MASSES  OF  BEET  MOLASSES  TREAT- 
MENT, 

Centre  de  Recherche  Lyonnaise  des  Eaux  -  Deere- 

mont,  Le  Pecq  (France). 

D  Malnou,  A.  Huyard,  and  G.  M.  Faup. 

Water  Science  and  Technology  WSTED4    Vol 

19,  No.   1/2,  p   11-21,   1987.  2  fig,  3  tab,   13  ref 


Descriptors:  'Vinasse,  *Yeasts,  *Wastewater  treat- 
ment, 'Industrial  wastewater,  Wastewater,  Ef- 
fluents, Sugars,  Biomass. 

Bulky  plants  are  required  to  treat  industrial  ef- 
fluents using  conventional  processes  (settlement 
tanks,  activated  sludge,  etc.).  New  techniques  are 
being  sought  to  reduce  the  size  of  the  plants.  The 
use  of  microorganisms,  such  as  yeasts,  in  aerated 
reactors  makes  it  possible  to  process  effluents  with 
very  high  volumetric  loads  and  to  produce  a  valor- 
lzable  biomass.  Despite  their  high  salinity  and 
COD  concentration,  yeasts  can  be  used  to  process 
sugarbeet  molasses  liquors  with  volumetric  load 
exceeding  80  kg  COD/cu  m/d,  removing  70%  of 
the  COD.  The  improvement  in  the  quality  of  the 
biomass  produced  and  the  design  of  new  types  of 
reactor  will  allow  this  high-performance  process  to 
be  developed  into  an  interesting  alternative  method 
of  treating  concentrated  industrial  effluents.  (Au- 
thor's abstract) 
W87-10045 


TREATABILITY  STUDIES  OF  PALM  OIL  RE- 
FINERY WASTEWATERS, 

National  Univ.  of  Singapore.  Dept.  of  Civil  Engi- 
neering. 

K.  K.  Chin,  W.  J.  Ng,  A.  N.  Ma,  and  K.  K.  Wong 
Water  Science  and  Technology  WSTED4  Voi 
19,   No.    1/2,  p  23-29,   1987.  6  fig,  2  tab,  2  ref 

Descriptors:  *Palm  oil,  'Food-processing  wastes, 
•Air  flotation,  'Wastewater  treatment,  'Industrial 
wastewater,  Wastewater,  Effluents,  Reactors,  Pol- 
lution load. 

Wastewaters  from  palm  oil  refineries  were  treated 
using  physical-chemical  and  biological  treatment 
systems.  Dissolved  air  floatation  (DAF)  after 
chemical  coagulation  flocculation  with  lime,  alum, 
and  polyelectrolyte  removed  more  than  90%  of 
the  influent  COD,  suspended  solids,  and  oil  and 
grease.  Laboratory  data  compared  closely  with 
pilot  and  full  scale  plant  operating  data.  Pretreated 
wastewaters  from  physical  and  chemical  refining 
were  further  treated  with  the  sequencing  batch 
reactors  (SBRs).  The  SBRs  allow  the  control  of 
reaction  time  and  the  maintenance  of  biological 
solids  to  be  accomplished  in  a  single  tank.  Labora- 
tory and  pilot  scale  studies  showed  a  high  degree 
of  BOD  and  COD  removal  efficiencies.  Micro- 
processor-based timers  were  used  to  control  the 
operating  modes.  The  cycle  times  used  varied  from 
8  to  24  hours.  The  process  showed  stability  under 
wide  variations  of  organic  strength  (300  to  2500 
mg/1  BOD)  and  loading  rates  (0.4  to  2  0  me/ 
COD/mg  MLVSS).  (Author's  abstract) 
W87-10046 


QUANTIFICATION  OF  ODOUR  PROBLEMS 
ASSOCIATED  WITH  LIQUID  AND  SOLID 
FEEDLOT  AND  POULTRY  WASTES, 

National  Inst,  for  Water  Research,  Bellville  (South 
Africa).  Cape  Regional  Lab. 
For  primary  bibliographic  entry  see  Field  5A 
W87- 10047 


TREATMENT  OF  WASTEWATERS  FROM  THE 
TOMATO  CONCENTRATE  INDUSTRY  IN 
HIGH  RATE  ALGAL  PONDS, 

National  Inst,  for  Water  Research,  Bellville  (South 

Africa).  Cape  Regional  Lab. 

A.  M.  Rodrigues,  and  J.  F.  S.  Oliveira. 

Water  Science  and  Technology  WSTED4    Vol 

19,  No.  1/2,  p  43-49,  1987.  6  tab,  19  ref. 

Descriptors:  'Tomatoes,  'Food-processing  wastes, 
Algal  ponds,   •  Biological  wastewater  treatment 
•Wastewater    treatment,    'Industrial    wastewater 
Wastewater,  Effluents,  Biomass. 

High  rate  algal  ponds  are  an  important  process  of 
biological  treatment  used  either  for  domestic 
sewage  or  food  industries  effluents  and  to  produce 
single  cell  proteins.  The  results  refer  to  the  effi- 
ciency of  treatment  of  wastewaters  from  the 
tomato  concentrate  industry  and  determination  of 
the  chemical  composition  of  'Albazod'  (microbial 
biomass)  harvested  in  a  pilot  system  of  high  rate 
algal  ponds  installed  in  the  Department  of  Envi- 


ronmental Engineering,  Faculty  of  Sciences  and 
Technology,  New  University  of  Lisbon,  at  Monte 
da  Capanca.  Depending  on  the  detention  time  and 
period  of  the  year,  the  following  removal  efficien- 
cies were  obtained:  COD  68.1-94.6%  TOD  57  6- 
85.0%;  N-NH4(  +  )  89.4-96.2%;  color  29.6-91  7% 
and  turbidity  37.2-92.7%.  Albazod  separated  from 
the  effluent  has  a  high  nutritive  value  for  low 
detention  times  (crude  protein  values  of  31.50% 
and  30.75%  dry  matter  for  4  days  and  5  days  of 
detention  time,  respectively).  The  highest  produc- 
tivity value  was  30.82  g  of  dry  matter/sq  m/day 
and  was  obtained  for  a  detention  time  of  4  days 
(Author's  abstract) 
W87- 10048 


DEVELOPMENT  OF  ECOLOGICAL 

WASTEWATER  TREATMENT  AND  UTILIZA- 
TION SYSTEMS  (EWTUS)  CHINA, 

Harbin  Civil  Engineering  Inst.  (China).  Water  Pol- 
lution Control  Lab. 
W.  Baozhen. 

Water  Science  and  Technology  WSTED4  Vol 
19,  No.  1/2,  p  51-63,  1987.  10  fig,  2  tab. 

Descriptors:  'China,  'Bacteria,  'EWTUS 
'Wastewater  treatment,  Wastewater,  Stabilization 
ponds,  Industrial  wastewater. 

Experience  and  practice  of  the  treatment  and  utili- 
zation of  sewage  and  organic  wastewaters  using 
stabilization  ponds  with  artificial  or  semi-artificial 
ecosystems  in  China  are  described.  The  eco-ponds 
being  used  in  China  are  different  from  those  with 
symbiotic  algae/bacteria  systems  in  that  the  former 
consist  of  not  only  bacteria  and  fungi  as  decom- 
posers   and    algae    as    producers,    but    also    fish 
shrimps,  shellfish,  ducks,  geese,  etc.  These  are  con- 
sumers at  different  trophic  levels  in  food  chains  or 
food  webs  in  the  pond  communities  where  fish 
farming  and/or  duck  and  geese  raising  takes  place. 
The  eco-ponds  are  characterized  by  low  capital 
and  operation  costs,  energy  savings,  high  removal 
efficiencies  for  a  wide  variety  of  pollutants,  and 
considerable  profits  that  can  be  gained  from  com- 
prehensive utilization  of  wastewaters  as  recover- 
able resources.  Some  typical  eco-ponds  for  treat- 
ment and   utilization  of  municipal  and  industrial 
wastewaters,  such  as  fish  farming  ponds  in  Chang- 
sha,   (Hunan),   and   in   Ehcheng,   (Hubei),   hydro- 
phyte ponds  in  Shaoxing,  (Jejiang)  and  in  Shijiaz- 
huand,    (Hebei),    and    treatment/storage    lagoons 
with  ecosystems  are  described  in  detail.  The  con- 
cept of  ecological  systems  for  treatment  and  utili- 
zation of  wastewaters,  and  the  various  ecological 
wastewater     treatment     and     utilization     systems 
(EWTUS)  available  for  different  regions,  are  also 
discussed  in  this  paper.  (Author's  abstract) 
W87- 10049 


PERFORMANCE  OF  AERATED  LAGOONS  IN 
TREATING  WASTEWATER  FROM  SMALL 
COMMUNITIES, 

Sherbrooke  Univ.  (Quebec).  Dept.  of  Civil  Engi- 
neering. 

K.  S.  Narasiah,  C.  Morasse,  and  M.  Larue. 
Water  Science  and  Technology  WSTED4    Vol 
19,  No.   1/2,  p  65-76,   1987.  5  fig,  4  tab,   11   ref. 

Descriptors:  'Aerated  lagoons,  'Biological 
wastewater  treatment,  'Wastewater  treatment, 
'Industrial  wastewater',  Wastewater,  Effluents, 
Performance  evaluation. 

Aerated  lagoons  are  used  in  developing  and  devel- 
oped countries  to  treat  domestic  and  industrial 
wastewater  especially  from  small  communities,. 
They  represent  a  reliable  method  of  biological 
treatment  capable  of  producing  satisfactory  efflu- 
ent throughout  the  year.  They  are  preferred  to 
several  other  treatment  processes  like  the  activated 
sludge  because  of  the  simplicity  of  the  overall 
system,  less  need  for  trained  operator  assistance 
and  very  competitive  overall  cost  of  wastewater 
treatment.  In  Quebec  where  there  are  some  1400 
small  municipalities  this  method  of  treatment  is 
found  to  perform  satisfactorily,  notwithstanding 
the  extreme  temperature  variations.  The  objective 
of  the  present  study  is  to  evaluate  the  performance 
of  this  method  of  waste  stabilization  from  the  point 
of  view  of  organic  removal,  retention  time,  power 
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requirement  and  nutrient  removal  without  chemi- 
cal coagulation.  An  existing  treatment  plant  with 
aerated  lagoons  was  used  for  the  study.  The  results 
show  that  a  summer  retention  time  of  about  8  days 
can  produce  an  effluent  having  20-25  mg/L  of 
BOD,  20  mg/L  of  SS  and  2-3  mg/L  of  total 
phosphates  without  coagulant  addition.  (Author's 
abstract) 
W87-10050 


STUDY  OF  UPGRADING  WASTE  STABILIZA- 
TION PONDS, 

University  of  the  West  Indies,  St.  Augustine  (Trin- 
idad  and   Tobago).    Dept.   of  Civil   Engineering. 
P.  R.  Thomas,  and  H.  O.  Phelps. 
Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.   1/2,  p  77-83,   1987.   5  fig,  2  tab,  6  ref. 

Descriptors:  "Upgrading,  "Stabilization  ponds, 
"Domestic  wastewater,  "Wastewater  treatment, 
Bacteria,  Water  hyacinth,  Effluents,  Performance 
evaluation. 

A  study  was  carried  out  in  one  of  the  two  faculta- 
tive stabilization  ponds  operating  in  parallel  and 
receiving  domestic  sewage  in  excess  of  their  capac- 
ities. Effluent  quality  from  the  pond  was  monitored 
in  terms  of  the  parameters  total  suspended  solids, 
biochemical  oxygen  demand,  pH,  dissolved  oxygen 
and  fecal  coliform  bacteria  before  and  after  the 
introduction  of  water  hyacinths.  No  significant 
improvement  in  effluent  quality  was  observed  after 
the  introduction  of  the  water  hyacinths.  High  load- 
ing on  the  pond  did  not  permit  to  upgrade  the 
effluent  quality  to  acceptable  standards  by  the  use 
of  water  hyacinths.  Although  the  research  is  con- 
tinuing some  results  and  recommendations  are 
given.  (Author's  abstract) 
W87- 10051 


WASTEWATER  TREATMENT  FOR  INDUSTRI- 
AL ESTATES  IN  SOUTHEAST  ASIA  USING 
WATER  HYACINTHS, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 
Environmental  Engineering. 
H.  Orth,  K.  Lertpocasombut,  and  P.  A.  Wilderer. 
Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.   1/2,  p  85-96,   1987.  4  fig,  7  tab,   14  ref. 

Descriptors:  "Southeast  Asia,  "Water  hyacinth, 
"Wastewater  treatment,  "Industrial  wastewater, 
Wastewater,  Effluents,  Bacteria,  Biofilm. 

Pilot  scale  experiments  were  conducted  to  examine 
the  applicability  of  water  hyacinth  systems  for  the 
treatment  of  raw  wastewater  discharged  by  small 
factories  and  housing  areas  of  an  industrial  estate. 
Results  obtained  are  encouraging,  and  justify  the 
idea  of  starting  wastewater  treatment  in  the  early 
phase  of  an  estate's  development  with  aquatic  plant 
treatment  systems  which  later  can  be  further  em- 
ployed for  advanced  treatment.  Although  sludge 
accumulated  extensively  in  the  inlet  zone  of  the 
plug-flow  system,  and  oxygen  was  deficient  in  the 
bulk  of  the  liquid,  BOD  and  COD  dropped  to  a 
level  satisfying  secondary  treatment  standards.  Ni- 
trogen was  eliminated  to  a  great  extent  suggesting 
that  nitrification  was  occurring,  presumably  at  the 
root  surface,  and  denitrification  in  the  outer 
oxygen  deficient  zones.  Batch  experiments  demon- 
strated that  the  plants  were  able  to  satisfy  the 
oxygen  demand  of  both  heterotrophic  bacteria  and 
nitrifiers  forming  the  root  supported  biofilm.  (Au- 
thor's abstract) 
W87- 10052 


ROLE  OF  THE  OPERATION  REGIME  IN 
WASTEWATER  TREATMENT  WITH  DUCK- 
WEED, 

Ben-Gunon    Univ.    of    the    Neg»v,    Sde    Boker 
(Israel).  Jacob  Blaustcin  Inst,  for  Desert  Research. 
O.  Oron,  A.  dc-Vcgt,  and  D   Ponth. 
Water  Science  and  Technology  WSTED4,   Vol 
19,  No    1/2,  p  97-105,  1987.  3  fig,  5  tab,   19  ref. 

Descriptors:  "Duckweed,  "Biomass,  "Wastewater 
treatment,  "Industrial  wastewater,  Wastewater,  Ef- 
fluents, Retention  ponds 

The  results  of  outdi  incuts  with   Lcmna 

gibba  (a  duckweed  /own  in  mini-ponds 


proved  to  be  highly  competitive  in  comparison 
with  other  existing  secondary  treatment  methods. 
The  treated  wastewater  is  at  an  acceptable  level 
and  can  be  reused  for  agricultural  irrigation.  The 
duckweed  biomass,  with  a  crude  protein  content  of 
over  30%  of  dry  weight,  may  be  used  as  a  protein 
rich  alternative  fodder.  The  ease  of  duckweed 
harvesting  makes  the  potential  treatment  system 
even  more  economically  attractive.  Operational 
regime  was  controlled  by  the  retention  time  and 
wastes  depth.  Retention  time  was  in  the  range  of  3 
to  10  days,  while  the  depths  examined  were  20  cm 
and  30  cm.  The  results  indicate  that  shortening  the 
retention  time  was  associated  with  increase  in  pro- 
tein content  and  did  not  affect  the  yield  very 
much.  The  duckweed  yield  (dry  basis)  in  the  deep 
ponds  (30  cm)  was  very  similar  to  the  20  cm 
ponds,  viz.  around  14  g/sq  m  per  day.  (Author's 
abstract) 
W87-10053 


TREATMENT  OF  WASTEWATER  IN  THE 
RHIZOSPHERE  OF  WETLAND  PLANTS  -  THE 
ROOT-ZONE  METHOD, 

Aarhus  Univ.  (Denmark).  Botanical  Inst. 

H.  Brix. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  1/2,  p  107-118,  1987.  5  fig,  2  tab,  29  ref. 

Descriptors:  "Wetlands,  "Root  zone  method, 
"Wastewater  treatment,  "Industrial  wastewater, 
Wastewater,  Effluents,  Nutrients,  Nitrogen. 

The  theoretical  basis  of  wastewater  treatment  in 
the  rhizosphere  of  wetland  plants,  the  so-called 
'root-zone  method,'  along  with  the  first  working 
experiences  from  eight  treatment  plants  in  Den- 
mark is  described.  Mechanically  treated 
wastewater  is  led  horizontally  through  the  rhizos- 
phere of  wetland  plants.  During  the  passage  of  the 
wastewater  through  the  rhizosphere,  the 
wastewater  is  cleaned  by  microbiological  degrada- 
tion and  by  physical/chemical  processes.  The  wet- 
land plants  supply  oxygen  to  the  heterotrophic 
microorganisms  in  the  rhizosphere  and  stabilize  the 
hydraulic  conductivity  of  the  soil.  Nitrogen  is  re- 
moved by  denitrification  and  phosphorus  and 
heavy  metals  are  bound  in  the  soil.  The  first  work- 
ing experiences  from  Denmark  show,  that  as  far  as 
BOD  is  concerned  root-zone  treatment  plants  are 
very  nearly  up  to  conventional  secondary  treat- 
ment standards  already  from  the  first  growing 
season  (removal  efficiency:  51-95%).  For  the  nutri- 
ents nitrogen  and  phosphorus  the  results  vary 
(total-N  removal:  10-88%;  total-P  removal:  11- 
94%).  The  removal  efficiencies  depended  mainly 
on  the  composition  of  the  soils  and  the  degree  of 
surface  runoff  in  each  treatment  plant.  It  is  con- 
cluded that  root-zone  treatment  plants  seem  to  be  a 
viable  alternative  to  conventional  wastewater 
treatment  technology,  especially  suitable  for  single 
households  and  small  to  medium  sized  communi- 
ties. There  is,  however,  still  very  little  information 
on  the  removal  processes  for  nitrogen  (denitrifica- 
tion), on  the  effect  of  soil  type  and  on  the  required 
surface  area  to  load  ratio.  (Author's  abstract) 
W87-1O054 


STUDIES  OF  UPTAKE  AND  TOXIC  EFFECTS 
OF  CR(VI)  ON  PISTIA  STRATIOTES, 

Visva-Bharati  Univ.,  Santiniketan  (India).  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-10055 


ABILITY  OF  LETTUCE,  RYE  GRASS  AND 
BARLEY  TO  REDUCE  THE  NUTRIENT  SALT 
CONTENT  OF  WASTEWATER  FROM  FISH 
FARMING, 

Danmarks  Ingenioerakademi,  Lyngby. 

B.  W.  Pettersen. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  1/2,  p  129-138,  1987.  10  fig,  5  tab,  13  ref. 

Descriptors:  "Fisheries,  "Biological  wastewater 
treatment,  "Wastewater  treatment,  "Impaired 
water  use,  Nutrients,  Salts,  Aquaculture. 

In  order  to  find  methods  to  reduce  the  nutrient  salt 
content  of  waste  water  from  aquaculture  systems, 


crop  and  field  plants  such  as  lettuce,  rye  grass  and 
barley  were  cultivated  in  water  coming  from  a 
pilot  size  fish  farming  unit  for  rainbow  trout. 
Growth  rates  for  rye  grass  and  barley  were  less 
than  50%  of  the  maximum  growth  rates  obtained 
under  field  conditions  in  Denmark,  and  lettuce 
could  not  grow  in  the  recirculating  water.  By 
adding  carbon  dioxide  to  the  recirculating  water 
until  slightly  above  the  equilibrium  concentration, 
growth  rates  for  rye  grass  and  barley  improved  to 
maximum  rates  under  field  conditions,  and  lettuce 
of  good  quality  was  produced.  Mass  balances  for  P 
and  N  indicate  that  fertilizing  value  of  wastewater 
from  25  kg  rainbow  trout  is  sufficient  for  cultiva- 
tion of  20  sq  m  rye  grass  at  maximum  growth  rate. 
(Author's  abstract) 
W87-10056 


DESIGN  CONSIDERATIONS  FOR  A  NITRIFI- 
CATION-DENITRIFICATION  PROCESS 

USING  TWO  FIXED-BED  REACTORS  IN 
SERIES, 

Lyonnaise  des  Eaux,  Le  Pecq  (France).  Lab.  Cen- 
tral. 

B.  Jimenez,  B.  Capdeville,  H.  Rogues,  and  G.  M. 
Faup. 

Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  1/2,  p  139-150,  1987.  9  fig,  4  tab,  13  ref. 

Descriptors:  "Design  criteria,  "Nitrification, 
'Wastewater  treatment,  "Industrial  wastewater, 
Wastewater,  Effluents,  Cultures,  Reactors,  Nitro- 
gen. 

Design  considerations  (kinetics  and  hydraulic  cri- 
teria) for  a  biological  nitrification-denitrification 
attached  culture  process  for  sewage  treatment  are 
described.  The  treatment  system  is  composed  of 
two  submerged  filters.  The  first  one,  an  anoxic 
reactor,  denitrifies  and  retains  wastewater  suspend- 
ed solids.  The  second  one  oxidized  organic  carbon 
and  ammonia  nitrogen.  It  was  found  that  the  main 
parameter  for  the  system  is  the  recycle  ratio  since 
it  sets  the  real  hydraulic  detention  time  in  reactors 
and  determines  the  quantity  of  nitrogen  available 
to  the  denitrification  process.  (Author's  abstract) 
W87-10057 


PROCESS  ANALYSIS  OF  FLUIDIZED  BED 
BIOFILM  REACTOR  FOR  DENITRIFICA- 
TION, 

Technological  Univ.  of  Nagaoka  (Japan).  Dept.  of 

Civil  Engineering. 

H.  Harada,  H.  Ando,  and  K.  Momonoi. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  1/2,  p  151-162,  1987.  14  fig,  1  tab,  14  ref. 

Descriptors:  "Model  studies,  "Denitrification, 
"Wastewater  treatment,  "Industrial  wastewater, 
Wastewater,  Effluents,  Biofilm,  Kinetics,  Simula- 
tion, Reactors. 

A  mathematical  model  is  proposed  herein  to  de- 
scribe the  dynamic  behavior  of  the  denitrification 
process  in  a  fluidized  bed  biofilm  reactor.  The 
model  basically  consists  of  the  following  four  sub- 
models: bioparticles  fluidization,  bulk  liquid  flow 
pattern,  substrate  conversion  within  biofilm  and 
biofilm  thickness  development.  As  for  intrinsic 
denitrification  reaction,  a  consecutive  two-step  re- 
action kinetics  with  nitrite  as  an  intermediate  prod- 
uct is  adopted.  All  parameters  needed  for  simula- 
tion were  experimentally  determined.  Verification 
of  the  model  was  obtained  in  a  dynamic  state  using 
a  laboratory-scale  fluidized  bed  denitrification  re- 
actor under  well  defined  conditions.  (Author's  ab- 
stract) 
W87-10058 


HIGH-RATE  DENITRIFICATION  OF  CON- 
CENTRATED NITRATE  WASTEWATER, 

Ruhrverband,  Essen  (Germany,  F.R.). 

H.  Bode,  C.  F.  Seyfried,  and  A.  Kraft. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  1/2,  p  163-174,  1987.  11  fig,  4  tab,  11  ref. 

Descriptors:  "Denitrification,  "Activated  sludge, 
•Nitrates,  "Wastewater  treatment,  "Industrial 
wastewater,  Wastewater,  Effluents,  Bacteria,  Re- 
actors, Biomass. 
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The  principles  of  high-rate  demtrification  are  ex- 
plained. The  results  of  nine  lab-scale  experiments 
are  described  and  compared  with  data  gained  from 
reviewed  literature.  The  tests  were  performed  in 
continuous  flow  stirred-tank  and  wash-out  reactors 
under  mesophilic  and  thermophilic  conditions.  The 
experimental  results  confirm  that  high-rate  denitri- 
fication  is  an  extremely  efficient  process.  Removal 
rates  of  up  to  25  kg  NOx  -  N  sub  el/cu  m/d  were 
achieved  with  the  activated  sludge  systems.  The 
nitrate  sludge  loading  was  found  to  be  the  signifi- 
cant design  parameter  for  the  process  if  there  is  an 
excess  of  organic  substrate.  The  maximum  rate 
achieved  by  thermophilic  bacteria  was  10  kg  NOx 
-  N  sub  el/kg  MLVSS/d  which  exceeded  by  33% 
that  for  mesophilic  organisms.  Due  to  this,  in  the 
wash-out  reactors  the  thermophilic  system  was 
superior  to  the  mesophilic  at  system-related,  inevi- 
tably similar  MLVSS  concentrations.  But  because 
of  a  temperature-dependent  type  of  growth  (ther- 
mophilic: disperse;  mesophilic:  flocculating),  in  the 
case  of  systems  with  recycling  of  biomass,  higher 
removal  rates  (per  volume)  were  obtained  for  the 
mesophilic  reactors.  (Author's  abstract) 
W87- 10059 


NITRIFICATION  AND  AUTOTROPHIC  DENI- 
TRIFICATION  IN  CALCIUM  ALGINATE 
BEADS, 

Polish  Academy  of  Sciences,  Zabrze.  Inst,  of  Envi- 
ronmental Engineering. 

Z.  Lewandowski,  R.  Bakke,  and  W.  G.  Characklis. 
Water  Science  and  Technology  WSTED4,  Vol 
19,  No.  1/2,  p  175-182,  1987.  9  fig,  6  ref. 

Descriptors:  'Denitrification,  'Calcium  alginate, 
♦Wastewater  treatment,  'Industrial  wastewater, 
Wastewater,  Effluents,  Bacteria,  Ions. 

Immobilization  of  nitrifiers  and  autotrophic  denitri- 
fiers  (Thiobacillus  denitrificans)  within  calcium  al- 
ginate gel  was  demonstrated.  Calcium  carbonate 
reagent  was  immobilized  along  with  bacteria  as  the 
stabilizing  agent.  Protons  released  as  a  result  of 
microbial  respiration  reacted  with  calcium  carbon- 
ate producing  calcium  ions  which  internally  stabi- 
lized the  calcium  alginate  gel.  The  microbially 
active  gel  beads  were  mechanically  stable  and 
active  for  three  months  in  a  continuous  flow 
system  without  addition  of  calcium.  (Author's  ab- 
stract) 
W87-10060 


INTERACTIONS  BETWEEN  PHOSPHATE,  NI- 
TRATE AND  ORGANIC  SUBSTRATE  IN  BIO- 
LOGICAL NUTRIENT  REMOVAL  PROCESS- 
ES, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

A.  Gerber,  E.  S.  Mostert,  C.  T.  Winter,  and  R.  H. 

de  Villiers. 

Water  Science  and  Technology  WSTED4    Vol 

19,  No.  1/2,  p  183-194,  1987.  9  fig,  16  ref. 

Descriptors:  *Phosphates,  *Nitrates,  'Activated 
sludge,  'Organic  compounds,  'Wastewater  treat- 
ment, 'Industrial  wastewater,  Wastewater,  Ef- 
fluents, Nutrients,  Sludge. 

The  response  of  activated  sludge  following  expo- 
sure to  various  organic  compounds  is  described. 
Batch  systems  simulating  the  various  stages  of 
biological  nutrient  removal  processes  were  used  to 
study  the  dependence  of  phosphate  release,  en- 
hanced phosphate  uptake  and  denitrification  on  the 
nature  and  level  of  organic  substrate,  and  the  pres- 
ence or  absence  of  nitrate.  The  phenomenon  of 
phosphate  release  is  shown  to  be  controlled  pri- 
marily by  the  nature  of  the  substrate  rather  than 
the  creation  of  an  anaerobic  state.  Certain  short- 
chain  fatty  acids  or  their  salts,  such  as  acetate  and 
propionate,  induce  phosphate  release  even  under 
anoxic  or  aerobic  conditions  but  with  compounds 
such  as  ethanol  and  glucose  release  occurs  only 
after  the  onset  of  anerobiiosis.  Given  the  necessary 
conditions,  the  time  course  of  phosphate  concen- 
tration in  initially  anoxic  mixtures  of  phosphate- 
nch  sludge  and  short-chain  fatty  acids  is  shown  to 
proceed  in  three  consecutive  stages,  comprising 
primary  release,  anoxic  uptake  and  secondary  re- 
lease respectively.  It  is  concluded  that  phosphate 


uptake   and   release   occur  simultaneously   in   the 
presence  of  fatty  acids,  which  also  render  the  best 
overall  phosphate  removal  during  aeration.  (Au- 
thor's abstract) 
W87-10061 


BENEFITS  OF  INCLUDING  UNAERATED 
ZONES  IN  NITRIFYING  ACTIVATED  SLUDGE 
PLANTS, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Chemi- 
cal Engineering. 
P.  L.  Dold,  and  G.  R.  Marais. 
Water  Science  and  Technology  WSTED4    Vol 
19,  No.   1/2,  p  195-207,  1987.  9  fig,  6  tab,  7  ref. 

Descriptors:  'Activated  sludge,  'Nitrification, 
'Anoxic  zone,  'Model  studies,  'Wastewater  treat- 
ment, 'Industrial  wastewater,  Wastewater,  Ef- 
fluents, Oxygen. 

In  nitrifying  activated  sludge  systems  several  prac- 
tical advantages  accrue  from  inclusion  of  unaerat- 
ed  (anoxic)  zones.  Accepting  the  general  activated 
sludge  model  proposed  by  the  IAWPRC  Task 
Group,  simulation  studies  on  nitrifying  and  nitrify- 
ing-denitrifying  systems  demonstrate  the  advan- 
tages of  the  latter  with  respect  to  (1)  reduction  in 
daily  oxygen  requirements,  (2)  reduction  in  efflu- 
ent nitrate  load,  (3)  elimination  of  pH  control,  (4) 
alleviation  of  the  stringency  in  D.O.  control,  and 
(5)  reduction  in  the  required  peak  aeration  capac- 
ity. (Author's  abstract) 
W87-10062 


NITROGEN  REMOVAL  IN  AN  OXIDATION 
DITCH  WITH  INTERMITTENT  AERATION, 

Saga  Univ.  (Japan).  Dept.  of  Civil  Engineering. 

K.  Inomae,  H.  Araki,  K.  Koga,  Y.  Awaya,  and  T. 

Kusuda. 

Water  Science  and  Technology  WSTED4,  Vol 

19,  No.  1/2,  p  209-218,  1987.  14  fig,  5  tab,  9  ref. 

Descriptors:  'Aeration,  'Nitrogen  removal,  'Oxi- 
dation, 'Wastewater  treatment,  'Industrial 
wastewater,  Wastewater,  Effluents,  Simulation. 

The  typical  process  of  nitrogen  removal  in  the 
oxidation  ditch  is  achieved  through  the  control  of 
oxygen  supply  (forming  aerobic  and  anoxic  zones 
within  the  ditch  channel)  or  alternating  aeration 
using  intermittently  operating  aerator(s).  The  oper- 
ating conditions  for  efficient  nitrogen  removal  with 
any  of  these  methods  have  yet  to  be  clarified.  An 
oxidation  ditch  system  with  a  high  rate  of  nitrogen 
removal  characteristics  were  studied  by  experi- 
ments with  a  bench  scale-  and  full  scale-plant  and 
by  simulation.  The  conditions  of  optimum  oper- 
ation (aerobic  and  anoxic  periods)  for  a  high  rate 
of  nitrogen  removal  were  found.  These  conditions 
principally  depend  upon  the  rates  of  nitrification 
and  denitrification.  By  operating  the  full  scale 
plant  system  with  intermittent  aeration  (cycle  time 
is  45  minutes  and  aerobic  ratio  is  0.42),  a  high  rate 
nitrogen  removal  efficiency  of  81%  was  achieved 
without  adding  any  alkaline  matter  or  organic 
carbon  sources.  It  was  shown  that  the  results  of 
simulation  agree  with  the  observed  data  of  the  full 
scale  plant  system,  and  that  the  rate  of  denitrifica- 
tion depends  upon  the  conditions  of  intermittent 
aeration.  (Author's  abstract) 
W87-1O063 


INHIBITION  OF  ANAEROBIC  DEGRADA- 
TION OF  PHENOLICS  AND  METHANOGENE- 
SIS  BY  COAL  COKING  WASTEWATER, 

Alberta  Univ.,  Edmonton.  Dept.  of  Microbiology 
P.  M.  Fedorak,  and  S.  E.  Hrudey. 
Water  Science  and  Technology  WSTED4,  Vol 
19,  No.  1/2,  p  219-228,  1987.  5  fig,  2  tab,  17  ref. 

Descriptors:     'Anaerobic     digestion,  'Phenols, 

'Coal  coking,  'Wastewater  treatment,  'Industrial 

wastewater,  Wastewater,  Effluents,  Cultures, 
Methane  bacteria. 

Dilutions  of  a  wastewater  containing  410  mg/L 
phenolics  (by  4-aminoantipyrine  method)  from  a 
coal  coking  process  were  tested  in  anaerobic  batch 
cultures  to  determine  whether  phenol  degradation 
and  subsequent  methane  production  would  occur. 


Phenol  was  degraded  in  cultures  which  contained 
<  or  =  30%  (V/V)  wastewatei  but  no  methane 
production  could  be  attributed  to  the  phenol  deg- 
radation. Higher  concentrations  of  the  wastewater 
severely  inhibited  methane  formation  likely  due  to 
cyanide  which  was  present  in  the  wastewater  at  8.3 
mg/L.  Exhaustive  extraction  at  neutral  pH  with 
diethyl  ether  could  not  alleviate  this  inhibition, 
suggesting  that  it  was  not  primarily  due  to  non- 
polar  organic  compounds.  Although  the  inclusion 
of  2500  mg/L  activated  carbon  in  the  batch  cul- 
tures improved  the  methanogenic  fermentation, 
methane  yields  were  still  lower  than  expected  for 
complete  phenolic  conversion.  (Author's  abstract) 
W87- 10064 


ANAEROBIC  TREATMENT  OF  COAL  GASIFI- 
CATION WASTEWATER, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

M.  T.  Suidan,  P.  Fox,  and  J.  T.  Pfeffer. 

Water  Science  and  Technology  WSTED4,  Vol 

19,  No.  1/2,  p  229-236,  1987.  4  fig,  2  tab,  11  ref 

DOE  Grant  DE-AC21-82MC 19352. 

Descriptors:  'Anaerobic  digestion,  'Coal  gasifica- 
tion, 'Wastewater  treatment,  'Industrial 
wastewater,  Wastewater,  Effluents,  Cultures,  Ad- 
sorption. 

A  sequence  of  unit  processes  consisting  of  a  berl- 
saddle-packed  anaerobic  filter,  an  expanded-bed, 
granular  activated  carbon  anaerobic  reactor  and  an 
activated  sludge  nitrification  system  was  employed 
for  the  treatment  of  synthetically  prepared  coal 
gasification  wastewater.  After  acclimation,  the 
coal  gasification  wastewater  was  fed  to  the  treat- 
ment process  train  at  three  different  chemical 
oxygen  demand  levels;  these  were  1,513,  3,027,  and 
7,567  mg/L,  respectively.  No  biological  activity 
was  observed  in  the  first-stage  filter,  while  excel- 
lent removal  of  organic  matter  was  achieved  in  the 
second  and  third  stages  of  the  treatment  system. 
However,  toxicity  to  the  anaerobic  culture  in  the 
second-stage  reactor  was  observed  during  the 
second  and  third  loading  levels.  This  toxicity  was 
overcome  by  employing  a  partial  replacement 
schedule  of  the  granular  activated  carbon  medium 
in  the  reactor.  This  study  represents  an  example  of 
how  biodegradation  and  physical  adsorption  may 
be  successfully  combined  during  the  treatment  of 
wastewaters  containing  toxic  or  inhibitory  sub- 
stances. (Author's  abstract) 
W87- 10065 


ANAEROBIC  TREATMENT  OF  AN  APPLE 
PROCESSING  WASTEWATER, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Chemi- 
cal Engineering. 

P.  L.  Dold,  A.  Sam-Soon,  I.  H.  Palmer,  and  G.  R. 
Marais. 

Water  Science  and  Technology  WSTED4,  Vol 
19,  No.  1/2,  p  237-247,  1987.  8  fig,  4  tab,  10  ref. 

Descriptors:  'Anaerobic  digestion,  'Food-process- 
ing wastes,  'Wastewater  treatment,  'Industrial 
wastewater,  Wastewater,  Effluents,  Sludge,  Per- 
formance evaluation. 

The  new  generation  of  anaerobic  digestion  systems 
provide  a  high  level  of  performance  under  optimal 
conditions  (37%).  However,  in  practice  many  in- 
fluents will  be  at  lower  temperatures  -  heating  of 
digesters  presents  problems,  particularly  in  devel- 
oping countries  where  technical  backup  is  limited. 
A  study  of  the  treatment  of  a  low/medium 
strength  apple  juicing  waste  in  an  upflow  anaero- 
bic sludge  blanket  reactor  (UASB)  at  temperatures 
less  than  optimal  (25  C  and  30  C)  is  reported. 
Maximum  loading  rates  of  approximately  12  and  16 
kg  COD/cu  m/d  were  attained  at  25  C  and  30  C, 
respectively,  for  influent  concentrations  in  the 
range  2500  to  5000  mg  COD/L.  The  comparative 
treatment  capacity  is  in  accord  with  the  reported 
temperature  sensitivity  of  mesophilic  anaerobic 
processes.  Formation  of  pelletized  (granular) 
sludge  enabled  high  upflow  velocities  and  low 
hydraulic  retention  times.  (Author's  abstract) 
W87- 10066 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


EFFECT  OF  CALCIUM  ON  MICROBIAL  AG- 
GREGATION DURING  UASB  REACTOR 
START-UP, 

University  of  Western  Ontario,  London. 

E.  M.  Mahoney,  L.  K.  Varangu,  W.  L.  Cairns,  N. 

Kosaric,  and  R.  G.  E.  Murray. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  1/2,  p  249-260,  1987.  9  fig,  2  tab,  17  ref. 

Descriptors:  *Activated  sludge,  'Wastewater 
treatment,  'Industrial  wastewater,  Wastewater,  Ef- 
fluents, Reactors,  Calcium. 

The  dynamics  of  granule  formation  were  studied 
using  cells  from  two  bench-scale  UASB  Reactors. 
The  objective  was  to  elucidate  factors  which  influ- 
ence formation  and  maintenance  of  highly  active 
self-agglomerated  microbial  biomass.  Simultaneous 
examination  of  biological  and  physical  parameters 
was  performed  during  the  start-up  of  a  calcium- 
positive  (100  mg/L)  reactor  and  a  reactor  without 
added  calcium.  The  influence  of  carbon  nutrients 
and  Ca(2  +  )  on  the  cell  surface  and  microbial 
aggregation  was  studied.  The  granules  formed  in 
both  reactors  but  were  larger  in  the  calcium-posi- 
tive reactor  in  which  they  settled  3-4  times  faster. 
A  higher  rate  of  biomass  accumulation  also  was 
evident  in  the  calcium-positive  reactor  and  this 
allowed  a  more  frequent  increase  in  the  substrate 
loading  rate  and  earlier  development  of  the  granu- 
lar sludge.  (Author's  abstract) 
W87-10067 


INFLUENCE  OF  THE  CARBON  SOURCE  ON 
MICROBIOLOGICAL  CLOGGING  IN  AN  AN- 
AEROBIC FILTER, 

Lyonnaise  des  Eaux,  Le  Pecq  (France).  Lab.  Cen- 
tral. 

R.  Ehlinger,  J.  M.  Audic,  D.  Verrier,  and  G.  M. 
Faup. 

Descriptors:  'Anaerobic  filters,  'Bacteria, 
'Wastewater  treatment,  'Industrial  wastewater, 
Wastewater,  Effluents,  Substrates,  Clogging. 

Using  two  different  substrates,  glucose  and  a  mix- 
ture of  volatile  fatty  acids,  the  influence  of  the 
types  of  bacteria  on  the  appearance  of  microbiolo- 
gical clogging  in  anaerobic  filters  was  studied.  The 
clogging  was  detected  by  lithium  tracings  and 
head-loss  profiles.  The  composition  of  the  biofilm 
and  the  electron-microscopy  were  used  to  illustrate 
the  phenomenon.  The  clogging  is  due  to  polysac- 
charides secreted  by  acidogenic  bacteria.  (Author's 
abstract) 
W87- 10068 


STEADY  STATE  KINETICS  OF  ANAEROBIC 
DOWNFLOW  STATIONARY  FIXED  FILM  RE- 
ACTORS, 

Ottawa  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

R.  L.  Droste,  and  K.  J.  Kennedy. 
Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  1/2,  p  275-285,  1987.  6  fig,  2  tab,  17  ref. 

Descriptors:  'Anaerobic  digestion,  'Model  studies, 
•Washout,  'Wastewater  treatment,  'Industrial 
wastewater,  Wastewater,  Effluents,  Substrates,  Re- 
actors. 

Anaerobic  downflow  stationary  fixed  film  reactors 
operated  at  35  C  successfully  treated  synthetic 
(sucrose  based)  wastewater  of  different  concentra- 
tions at  high  organic  loading  rates  and  short  hy- 
draulic retention  times.  Based  on  observed  rela- 
tions between  washout  solids  retention  time,  hy- 
draulic retention  time  and  loading  rate,  an  empiri- 
cal model  of  the  process  was  formulated.  Incorpo- 
ration of  the  washout  factor  into  accepted  theory 
allowed  good  prediction  of  chemical  oxygen 
demand  removal  efficiency  and  reactor  biomass 
concentration.  (Author's  abstract) 
W87-10069 


ANAEROBIC  FLUIDIZED  BED  TREATMENT 
WITH  A  STEADY-STATE  BIOFILM, 

Kurita  Water  Industries  Ltd.,  Yokohama  (Japan). 
M   Yoda,  S  W.  Shin,  A.  Watanabe,  M.  Watanabe, 
and  M   Kitagawa. 


Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  1/2,  p  287-298,  1987.  7  fig,  6  tab,  8  ref. 

Descriptors:  'Anaerobic  digestion,  'Wastewater 
treatment,  'Industrial  wastewater,  Wastewater,  Ef- 
fluents, Biofilm,  Biomass. 

The  operational  conditions  for  establishing  a  dy- 
namic balance  between  the  microbial  growth  and 
loss  in  the  anaerobic  fluidized  bed  process  is  stud- 
ied. Such  operation  is  very  attractive  because  there 
is  no  necessity  of  complicated  bed  and  biofilm 
control  or  costly  excess  sludge  treatment  and  dis- 
posal. Several  factors  which  control  the  dynamic 
balance  were  identified  and  experimentally  deter- 
mined using  laboratory  scale  anaerobic  fluidized 
beds.  Based  upon  the  knowledge  accumulated 
through  the  laboratory  experiments,  a  pilot  scale 
anaerobic  fluidized  bed  (1.0  m  ID  x  6.85  m  H)  was 
installed  at  a  soft-drink  bottling  plant  and  success- 
fully operated  for  nine  months.  The  stable  microbi- 
al mass  along  with  low  effluent  organic  concentra- 
tion demonstrated  the  feasibility  of  the  anaerobic 
fluidized  bed  treatment  with  a  steady-state  biofilm. 
(Author's  abstract) 
W87-10070 


TEMPERATURE  CHARACTERISTICS  OF  THE 
METHANOGENESIS  PROCESS  IN  ANAERO- 
BIC DIGESTION, 

Feng  Chia  Univ.,  Taichung  (Taiwan).  Dept.  of 
Hydraulic  Engineering. 

C.  Y.  Lin,  T.  Noike,  K.  Sato,  and  J.  Matsumoto. 
Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  1/2,  p  299-310,  1987.  13  fig,  2  tab,  8  ref. 

Descriptors:  'Anaerobic  digestion,  'Temperature 
effects,  'Wastewater  treatment,  'Industrial 
wastewater,  Wastewater,  Effluents,  Methane  bac- 
teria, Substrates. 

Experiments  using  high  concentration  of  the  major 
intermediates  of  anaerobic  digestion  were  conduct- 
ed with  anaerobic  chemostat-type  reactors  to  in- 
vestigate the  temperature  characteristics  of  the 
methanogenesis  process.  Temperature  ranging 
from  15  C  to  50  C  were  studied.  The  optimum 
temperature  was  35  C.  The  methane  production 
was  temperature  and  loading  rate  dependent.  Ba- 
cilli were  the  predominant  microbial  species  and 
this  predominance  was  independent  of  digestion 
temperature.  At  the  mesophilic  range,  with  in- 
creasing temperature  the  saturation  constant  (Ks) 
decreased,  while  the  maximum  specific  substrate 
utilization  rate  (nu  sub  max)  and  growth  yield  (Yg) 
increased.  Their  temperature  characteristics  were 
described  using  exponential  expressions.  For  reten- 
tion times  longer  than  8  days,  the  process  pro- 
gressed normally  and  satisfactorily  even  at  25  C, 
and  the  substrate  removal  efficiency  was  more 
than  96%  which  was  the  same  as  that  at  35  C. 
(Author's  abstract) 
W87-10071 


EVALUATION  OF  EFFECTIVENESS  OF  TWO- 
PHASE  ANAEROBIC  DIGESTION  PROCESS 
DEGRADING  COMPLEX  SUBSTRATE, 

Tokyo  Univ.  (Japan).  Dept.  of  Urban  Engineering. 
K.  Hanaki,  T.  Matsuo,  M.  Nagase,  and  Y.  Tabata. 
Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  1/2,  p  311-322,  1987.  13  fig,  2  tab,  8  ref. 

Descriptors:  'Anaerobic  digestion,  'Carbohy- 
drates, 'Wastewater  treatment,  'Industrial 
wastewater,  Wastewater,  Effluents,  Reactors, 
Dairy  wastes. 

The  effectiveness  of  two-phase  anaerobic  digestion 
in  degrading  complex  substrates  was  studied  by 
using  a  continuous  acidogenic  reactor  and  batch 
experiments.  When  4,600  mg  COD/L  of  milk  con- 
sisting of  carbohydrates,  proteins  and  lipids,  was 
fei  to  the  acidogenic  reactor,  carbohydrates  were 
easily  converted  to  acids  although  protein  degra- 
dation was  insufficient  and  lipids  were  not  degrad- 
ed. The  condition  which  gave  greater  than  95% 
carbohydrate  degradation  was  a  pH  of  not  less 
than  4.5  at  a  constant  HRT  of  18  hours,  and  HRT 
longer  than  6  hours  at  a  constant  pH  of  6.0.  Low 
pH  or  short  HRT  within  the  optimal  range 
brought  about  the  production  of  more  n-butyrate 


instead  of  propionate.  Degradation  of  egg  albumin 
in  the  two-phase  system  required  a  longer  HRT 
(about  5  days)  than  the  ordinary  acidogenic  reac- 
tor. Batch  experiments  using  the  mixed  liquor  from 
the  acidogenic  reactor  suggest  that  phase  separa- 
tion is  not  very  effective  for  the  degradation  of 
carbohydrates  and  proteins,  but  it  can  prevent  the 
inhibition  caused  by  lipids.  (Author's  abstract) 
W87-10072 


COMPARATIVE  STUDY  OF  THE  AIR  AND 
OXYGEN  ACTIVATED  SLUDGE  SYSTEMS, 

National  Technical  Univ.,  Athens  (Greece)   Dept. 

of  Civil  Engineering. 

A.  D.  Andreadakis. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  8,  No.  5,  p  209-220,  May  1987.  10  fig,  1  tab,  22 

ref. 

Descriptors:  'Comparison  studies,  'Wastewater 
treatment,  'Activated  sludge,  Air,  Oxygen, 
Energy,  Performance  evaluation,  Sludge. 

A  comparative  study  of  air  and  pure  oxygen  acti- 
vated sludge  systems,  with  respect  to  energy  re- 
quirements and  performance  characteristics  was 
showed  that  despite  the  higher  efficiency  of  ab- 
sorption the  oxygen  system  is  in  most  practical 
cases  more  energy  demanding  than  the  air  system. 
Treatment  efficiencies  and  sludge  production  rates 
were  found  to  be  similar  in  both  cases.  However, 
the  oxygen  system  produced  a  sludge  with  better 
settling  characteristics,  particularly  when  operated 
at  low  BOD  loadings.  (Author's  abstract) 
W87-10086 


TECHNIQUE  FOR  THE  ENUMERATION  OF 
PROTOZOA  IN  WASTEWATER, 

M.  Norouzian,  A.  Herroz-Zamorano,  and  C. 

Perea-Mejia. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  8,  No.  5,  p  221-224,  May  1987.  1  fig,  1  tab,  5 

ref. 

Descriptors:    'Analytical    methods,    'Wastewater 
treatment,  'Protozoa,  Sample  preparation,  Sludge. 

A  method  designed  to  enumerate  protozoa  in 
wastewater  sludge  or  mixed  liquor  is  described  in 
which  a  microscope  slide,  divided  into  parallel 
sections  by  nylon  strings  is  used.  The  sample  is 
treated  with  xylocaine  and  placed  on  the  specially 
designed  slide  prior  to  microscopic  observation  of 
the  sample.  The  method  was  applied  to  sludge 
samples  from  a  rotating  biological  contactor,  indi- 
cating that  the  method  can  be  used  to  produce 
statistically  uniform  results.  (Author's  abstract) 
W87-10087 


FLY  ASH  FOR  THE  TREATMENT  OF  CD(II) 
RICH  EFFLUENTS, 

Banaras  Hindu  Univ.,   Varanasi  (India).   Inst,  of 

Tech. 

K.  P.  Yadava,  B.  S.  Tyagi,  K.  K.  Panday,  and  V. 

N.  Singh. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  8,  No.  5,  p  225-234,  May  1987.  9  fig,  2  tab,  26 

ref. 

Descriptors:  'Adsorption,  'Fly  ash,  'Cadmium, 
•Effluents,  'Wastewater  treatment,  'Adsorption, 
Kinetics,  Temperature,  Heavy  metals,  Complexes. 

The  removal  of  Cd(II)  by  adsorption  on  fly  ash  has 
been  found  to  be  contact  time,  concentration,  tem- 
perature and  pH  dependent.  The  process  of  remov- 
al follows  first  order  adsorption  kinetics  and  the 
rate  controlling  step  is  intraparticle  transport  into 
the  pores  of  fly  ash  particles.  The  equilibrium 
nature  of  Cd(II)  adsorption  at  different  tempera- 
tures has  been  described  by  the  Langmuir  iso- 
therm. The  temperature  dependence  of  Cd(II)  ad- 
sorption on  fly  ash  indicates  the  exothermic  nature 
of  adsorption.  Alkaline  aqueous  medium  favors  the 
removal  of  Cd(II)  by  fly  ash.  The  increase  in 
adsorption  of  Cd(II)  with  pH  has  been  explained 
on  the  basis  of  surface  complex  formation  ap- 
proach. (Author's  abstract) 
W87- 10088 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Ultimate  Disposal  Of  Wastes— Group  5E 


INFLUENCE  OF  DIGESTION  ON  SEWAGE 
SLUDGE  STABILITY  AND  DEWATERABI- 
LITY:  PRELIMINARY  RESULTS, 

Yanshan  Petrochemical  Corp.,  Beijing  (China). 

L.  Yan. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  8,  No.  5,  p  249-259,  May  1987.  7  fig,  2  tab,  15 

ref. 

Descriptors:  'Wastewater  treatment,  'Sludge  sta- 
bility, 'Sludge  dewatering,  'Sludge  digestion,  Per- 
formance evaluation. 

Research  was  carried  out  at  CNR-Istituto  di  Ri- 
cerca  Sulle  Acque  (CNR-IRSA)  to  investigate  the 
influence  of  aerobic  and  anaerobic  digestion  time 
on  sewage  sludge  stability  and  dewaterability.  A 
stable  sludge,  measured  by  volatile  suspended 
solids  concentration,  was  obtained  after  about  15 
days  of  aerobic  digestion  and  25-30  of  anaerobic 
digestion.  Results  showed  that,  owing  to  its  scarce 
effect  compared  to  that  of  chemical  and  thermal 
conditioning,  the  influence  of  digestion  time  on 
dewaterability,  as  measured  by  specific  resistance 
to  filtration  and  compressibility,  can  be  neglected. 
(Author's  abstract) 
W87- 10089 


RECURSIVE   WATER   QUALITY   FORECAST- 
ING MODELS   FOR   URBAN  CATCHMENTS, 

For  primary  bibliographic  entry  see  Field  7C. 
W87-10108 


USE  OF  PEAT  IN  WATER  POLLUTION  CON- 
TROL: A  REVDEW, 

For  primary   bibliographic   entry   see   Field   5G. 
W87-10109 


OZONE  DISINFECTION  OF  SECONDARY  EF- 
FLUENT CONTAINING  ANTIBIOTIC-RESIST- 
ANT ESCHERICHIA  COLI, 

G.  R.  Finch,  and  D.  W.  Smith. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  14,  No.  2,  p  234-238,  April  1987.  1  fig,  5  tab, 
41    ref.    Alberta   Environmental    Research   Trust 
Grant  T0937  and  NSERC  Grant  A 1010. 

Descriptors:  'Wastewater  treatment,  'Ozonation, 
•Disinfection,  'Escherichia,  'Effluents,  'Activated 
sludge,  Ozone,  Bacteria,  Antibiotic  resistance. 

A  paired  experiment  using  seven  batches  of  acti- 
vated sludge  final  effluent  was  used  to  determine 
the  effect  of  ozone  on  the  multiple-antibiotic-resist- 
ant (MAR)  population  of  Escherichia  coli.  The 
experiments  were  conducted  using  a  batch  stirred 
tank  reactor.  No  statistically  significant  difference 
was  found  in  the  proportions  of  MAR  E.  coli  in 
the  ozonated  secondary  effluent  when  compared 
with  the  nonozonated  effluent.  This  was  true  for 
all  levels  of  multiple  resistance  including  simulta- 
neous resistance  to  greater  than  or  equal  to  five 
antibiotics.  This  suggests  that  using  ozone  for 
water  and  wastewater  disinfection  will  not  select 
for  antibiotic-resistant  bacteria  as  has  been  report- 
ed by  other  investigators  for  chlorine  and  ultravio- 
let radiation.  (Author's  abstract) 
W87-10110 


BIOLOGICAL  PHOSPHORUS  REMOVAL  AT 
AN  EXPERIMENTAL  FULL-SCALE  PLANT  IN 
FRANCE, 

M.  Florentz,  M.  C.  Hascoet,  and  F.  Bourdon. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  14,  No.  2,  p  278-283,  April  1987.  4  fig,  5  tab, 
16  ref. 

Descriptors:  'Biological  wastewater  treatment, 
•Wastewater  treatment,  'Phosphorus  removal, 
'Chemical  precipitation,  France,  Costs,  Aeration. 

In  France,  all  phosphorus  removal  treatment  has 
been  based  on  precipitation  by  means  of  chemical 
reagents.  With  a  view  to  reducing  costs,  a  series  of 
laboratory  experiments  was  initiated  and  subse- 
quently followed  up  by  full-scale  studies  in  early 
1984  at  the  Saint-Mars-la-Jaille  treatment  plant. 
This  is  the  first  biological  P-removal  plant  to  be 
put  on  line  in  France.  The  plant  operates  at  low 


loading  levels  with  extended  aeration.  Nitrification 
-  denitrification  is  achieved  in  controlled  aerobic 
and  nonaerobic  zones  through  a  multi-mini-step 
process  in  a  plug  -  flow  reactor.  Complete  nitrate 
removal  results  in  a  release  of  phosphorus  during 
the  anaerobic  phase  and,  hence  in  a  high  level  of 
phosphorus  accumulation  in  the  aerobic  sludge. 
Phosphorus  removal  was  optimized  by  replacing 
the  thickener  with  a  new  flotation  thickener  to 
minimize  P-release  in  the  anaerobic  sludge  blanket. 
The  phosphorus  removal  levels  obtained  varied 
from  35%  at  the  outset  of  the  study  to  89%  upon 
stabilization.  This  paper  outlines  the  basic  technical 
alterations  made  to  ensure  efficient  phosphorus 
removal  with  this  type  of  sewage  plant  as  well  as 
the  analytical  procedures  used,  and  identifies  the 
polyphosphates  accumulated  in  activated  sludge, 
on  the  basis  of  31 -phosphorus  nuclear  magnetic 
resonance  (3 IP  nmr).  Results  concerning  phospho- 
rus removal  at  low  temperatures  are  also  provided. 
(Author's  abstract) 
W87-10111 
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Southern  California,  with  a  coastal  population  of 
12  million  people,  releases  about  4.4  million  cubic 
meters  of  treated  waste  water  into  the  Pacific 
every  day  via  outfalls  that  discharge  three  to  six 
kilometers  offshore  at  a  depth  of  60  meters.  Diffus- 
ers cause  each  liter  of  waste  to  be  diluted  by  150 
liters  of  deep  cool  water  preventing  it  from  reach- 
ing the  surface  except  for  short  periods  in  winter. 
Data  on  the  constituents  of  the  four  largest  waste 
streams  are  presented  and  a  brief  account  of  the 
research  done  by  the  Southern  California  Coastal 
Water  Research  Project  is  given.  Although  the 
waste  water  now  discharged  meets  rigorous  state 
standards  (with  minor  exceptions)  and  the  steady 
improvement  in  sea  conditions  over  a  decade  has 
been  well  documented,  there  is  a  continuing  debate 
over  whether  our  coastal  waters  are  adequately 
protected.  This  is  primarily  because  the  damaging 
effects  of  DDT  and  PCBs  that  were  discharged 
more  than  14  years  ago  have  been  slow  to  go 
away.  Although  the  amounts  of  DDT  and  PCB  in 
sea  animals  are  only  one-  tenth  what  they  were  a 
decade  ago  they  tend  to  obscure  the  value  of  the 
improvements  and  the  present  discharge  practices. 
The  alternatives  to  sea  disposal  seem  likely  to 
cause  greater  damage  to  the  overall  environment. 
(Author's  abstract) 
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MARINE  OUTFALL  STUDIES  IN  DEVELOP- 
MENT AREAS  OF  SOUTH  AFRICA, 

National  Research  Inst,  for  Oceanology,  Stellen- 
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Quality  Div. 
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A  recent  policy  of  decentralizing  growth  in  South 
Africa  has  led  to  the  designation  of  new  coastal 
development  areas.  Growth  of  such  areas,  stimulat- 
ed by  the  attraction  of  industries  should  be  accom- 
panied by  a  careful  assessment  of  possible  associat- 
ed marine  pollution  problems.  In  particular,  the 
disposal  of  industrial  and/or  domestic  effluents  to 
sea  may  initially  appear  an  attractive  option  to 
planners  and  developers.  Consequently  the  investi- 
gation  of  the   feasibility   of  the   marine   disposal 


option  is  an  essential  component  of  the  planning 
process.  An  on-going  series  of  such  studies  in 
nominated  priority  coastal  development  areas  has 
been  undertaken  by  the  National  Research  Insti- 
tute for  Oceanology  since  1980.  This  paper  re- 
views the  progress  of  these  studies  and  outlines  the 
preliminary  engineering  and  oceanographic  inves- 
tigations. Two  case  studies,  Saldanha  and  Richards 
Bay,  are  reviewed.  The  Richards  Bay  effluent  is  a 
combination  of  buoyant  pulp-mill  waste  and  non- 
buoyant  dense  hypsum  waste.  The  final  design 
recommendation  called  for  a  dense  effluent  outfall 
diffuser  at  23  meters  water  depth  containing  16 
ports  at  10  meter  centers.  For  the  buoyant  effluent 
a  traditionally  long  diffuser  containing  106  ports  of 
minimum  internal  diameters  of  75  mm  was  recom- 
mended in  29  meters  water  depth.  Both  lines  have 
been  completed  to  3.8  km  for  the  dense  effluent 
and  5.5  km  for  the  buoyant  effluent;  both  lines  are 
high  density  polyethylene  pipelines.  (Alexander- 
PTT) 
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MAINTAINING  SCIENTIFIC  INTEGRITY 
UNDER  PRESSURE:  THE  EXPERIENCE  OF 
THE  SOUTHERN  CALIFORNIA  WATER  RE- 
SEARCH AUTHORITY, 

J.  B.  Garber. 

Water  Science  and  Technology  WSTED4,  Vol 
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The  experience  of  the  City  of  Los  Angeles  demon- 
strates that  if  political  pressures  are  combined  with 
ignorance  of  both  economics  and  science  on  the 
part  of  active  participants  in  a  democracy,  a  city 
can  be  forced  into  unnecessary  and  expensive  'anti- 
pollution' measures.  The  author  has  been  for  14 
years,  since  1972,  the  representative  of  the  City  of 
Los  Angeles  on  the  governing  board  for  the 
Southern  California  Coastal  Water  Research 
Project  (SCCWRP)  formed  in  1969  by  five  south- 
ern California  sewage  discharging  agencies,  to 
obtain  a  data  base  on  the  ecology  of  the  near-shore 
ocean  waters  and  the  effects  of  sewage  on  those 
waters,  in  order  to  ensure  that  legislation  and 
regulations  concerning  that  discharge  would  be 
rationally  based.  The  project  SCCWRP,  is  a  small 
research  laboratory  with  capabilities  in  physics, 
chemistry,  biology  and  engineering.  Because  the 
only  source  of  available  funding  was  the  agencies 
themselves,  two  mechanisms  were  put  into  place, 
in  order  to  ensure  the  scientific  credibility  of  the 
research:  (1)  a  commission  of  five  elected  repre- 
sentatives, one  from  each  of  the  sponsoring  agen- 
cies, would  be  responsible  to  the  public,  and  (2)  a 
consulting  board  of  eminent  scientists,  with  no 
political  connection  to  any  of  the  agencies,  would 
guide  the  research  and  lend  the  weights  of  their 
reputations  to  the  results.  The  commission  selects 
both  the  consulting  board  and  the  project  manager. 
In  actuality,  the  commission  is  not  seen  as  a  pres- 
ence which  bestows  reliability  on  the  research;  for 
the  scientific  community,  the  integrity  of  the  re- 
search done  has  depended,  as  it  always  does,  on 
publication  of  reports  and  review  of  the  proce- 
dures by  fellow  scientists.  The  commission,  al- 
though powerful,  is  invisible.  For  the  public,  the 
research  results  are  made  to  speak  for  themselves, 
and  they  are  interpreted  in  the  light  of  the  demand 
for  100%  purity  of  both  seafood  and  bathing 
waters.  (Author's  abstract) 
W87-09635 


EFFECTS  OF  SEWAGE  OUTFALLS  ON  INTER- 
TIDAL  ECOSYSTEMS  IN  KUWAIT, 

Kuwait  Inst,  for  Scientific  Research,  Safat.  Dept. 

of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
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HISTORY  AND  APPLICATION  OF  MICRO- 
BIOLOGICAL WATER  QUALITY  STANDARDS 
IN  THE  MARINE  ENVIRONMENT, 

Pan   American  Center  for   Sanitary   Engineering 
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For   primary   bibliographic   entry   see   Field   5G. 
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ASSOCIATION  BETWEEN  MORBIDITY 
AMONG  BATHERS  AND  MICROBIAL  QUAL- 
ITY OF  SEAWATER, 

Hadassah  Medical  School,  Jerusalem  (Israel).  En- 
vironmental Health  Lab. 
For  primary  bibliographic  entry  see  Field  5C. 
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MILLISCREENING:  A  PRETREATMENT 
OPTION  FOR  MARINE  DISPOSAL, 

Hutt  Valley  Drainage  Board,  Lower  Hutt  (New 

Zealand). 

For  primary   bibliographic   entry   see   Field   5D. 
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EVALUATION  OF  THE  EFFICIENCY  OF 
SANTOS/SAO  VICENTE  PRECONDITIONING 
STATION  FOR  AN  OCEANIC  SUBMARINE 
OUTFALL, 

Companhia  de  Tecnologia  de   Saneamento   Am- 

biental,  Sao  Paulo  (Brazil). 

For   primary  bibliographic   entry   see   Field   5D. 
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EFFECT  OF  SEWAGE  SLUDGE  DISPOSAL  TO 
SEA  THROUGH  PIPELINES  PREVIOUSLY 
DISCHARGING  ONLY  SETTLED  EFFLUENT, 

Water    Research    Commission,    Pretoria    (South 

Africa). 

For  primary  bibliographic  entry  see  Field  5C. 
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PRE-DESIGN  OCEAN  OUTFALL  STUDIES, 

Scripps  Institution  of  Oceanography,  La  Jolla,  CA. 
W.  Bascom. 

Water  Science  and  Technology  WSTED4,  Vol. 
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This  paper  is  intended  to  provide  guidance  to 
persons  in  developing  countries  who  are  responsi- 
ble for  making  ocean  outfall  studies  but  have  limit- 
ed resources.  It  consists  mainly  of  practical  sugges- 
tions based  on  the  author's  experience  about  what 
measurements  are  needed  to  obtain  useful  informa- 
tion and  how  to  make  them  at  minimal  cost. 
Thoughtfulness  in  planning  work  that  will  produce 
useful  answers  is  favored  over  pseudo-high-tech 
environmental  studies.  Some  opinions  are  present- 
ed about  the  enhancement  of  marine  food  re- 
sources by  outfalls  and  about  collecting  biological 
data  as  a  defense  against  possible  criticism.  The 
special  conditions  that  may  exist  in  enclosed  bays 
and  estuaries  are  not  specifically  addressed  in  this 
paper.  (Author's  abstract) 
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USE  OF  CURRENT  DATA  IN  OCEAN  OUT- 
FALL DESIGN, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 
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Some  of  the  ways  in  which  current  meter  data  can 
aid  in  the  design  of  ocean  outfalls  are  discussed. 
Lxamplcs  are  given,  which  include  time  series 
analyses  of  currents  obtained  in  Puget  Sound,  near 
Alki  Point,  the  prediction  of  initial  dilution  of  San 
Francisco,  the  prediction  of  far  field  dilution  and 
transport  in  Southern  California  coastal  waters, 
and  prediction  of  the  visitation  frequency,  or  trans- 
port probability,  off  Alki  Point.  (Author's  abstract) 
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INITIAL  DILUTION  PREDICTION  FOR 
OCEAN  OUTFALLS, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 
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Methods  for  predicting  initial  dilution  and  rise 
height  of  wastefields  produced  by  ocean  outfalls 
are  reviewed.  Equations  are  presented  for  estimat- 
ing these  parameters  for  limiting  cases  dependent 
on  whether  the  jets  are  merging  or  non-merging, 
and  on  whether  the  receiving  water  is  stagnant  or 
flowing,  density  stratified  or  uniformly  mixed. 
(Author's  abstract) 
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The  final  disposal  of  sewage  using  submarine  out- 
falls has  become  an  actual  solution  for  coastal  cities 
all  over  the  world.  In  order  to  get  the  best  results 
it  is  necessary  to  carry  out  specific  studies  for  the 
proper  design  of  the  outfall.  Dilution  and  decrease 
in  bacterial  concentrations  are  two  key  aspects  for 
the  design.  Radioisotope  tracers  have  been  used 
extensively  in  studies  performed  in  some  Brazilian 
waterbodies  where  outfall  systems  exist  or  are  to 
be  installed.  As  far  as  dilution  measurement  is 
concerned,  both  point  and  continuous  radiotracer 
injections  can  provide  useful  results.  The  T  sub  90 
sampling  the  sewage  field,  using  the  radiotracer  for 
dilution  measurement  and  rhodamine  B  as  a  visual 
aid.  Typical  results  of  dilution  measurement  using 
both  techniques  mentioned,  as  well  as  a  summary 
of  T  sub  90  results  obtained  for  the  Santos,  Forta- 
leza  and  Maceio  outfalls  are  presented.  (Author's 
abstract) 
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CONCEPTUAL  APPROACH  TO  OCEAN  DIS- 
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An  ocean  waste  disposal  system  (OWDS)  is  a 
complex  multidisciplinary  engineering  problem. 
The  aim  of  this  paper  is  to  focus  on  the  most 
relevant  aspects,  pointing  out  the  most  important 
processes  and  parameters  and  analysing  how  they 
interact.  A  research  program  for  field  data  collec- 
tion and  statistical  analysis  is  recommended  to 
define  parameters.  The  modelling  of  specific  proc- 
esses must  contribute  to  a  simulation  which  relates 
and  weights  the  major  factors  and  parameters  op- 
erating. A  conceptual  simulation  model  is  shown 
to  be  useful  in  designing  the  general  layout  of  the 
system,  and  to  predict  its  performance  and  envi- 
ronmental impact.  Finally  an  optional  optimization 
model  is  suggested  for  use  with  the  simulation  to 
define  further  the  optimum  OWDS  design.  (Au- 
thor's abstract) 
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This  paper  describes  three  large  tunnelled  subma- 
rine ocean  outfalls,  planned  to  safely  discharge 
primary  effluent  from  about  two-thirds  of  the  re- 
gional population  of  Sydney,  Australia  into  deep 
ocean  water.  Environmental  and  investigation  as- 
pects are  dealt  with  briefly.  Interesting  aspects  of 
design  and  construction  planning  are  described. 
The  design  includes  the  handling  of  special  hy- 
draulic problems  such  as  dilution  and  salt  water 
removal.  The  construction  planning  foreshadows 
the  extensive  use  of  tunnelling  machines  including 
roadheaders  and  a  full  face  tunnel  boring  machine. 
The  offshore  engineering  describes  the  design  and 
testing  of  innovative  G  R  P  risers  and  diffusers, 
and  their  intended  installation  by  a  semi-submersi- 
ble drill  ship  using  standard  oil  field  techniques. 
The  cost  estimate  and  program  is  included.  (Au- 
thor's abstract) 
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During  the  last  25  years,  a  great  number  of  subma- 
rine pipelines  have  been  built  in  Scandinavia.  They 
are  all  a  result  of  intensive  activity  in  the  field  of 
environmental  control,  the  consequence  of  which 
has  often  been  that  the  last  purification  step  in  the 
wastewater  treatment  process  has  been  considered 
to  be  the  dilution  of  the  residual  waste  into  the 
ocean.  Efforts  have  been  made  to  develop  a  new 
piping  technology  which  would  allow  great  depths 
and  points  situated  far  off-shore  to  be  reached, 
where  the  risk  of  problems  due  to  floatable  materi- 
als flowing  back  to  the  shore  is  insignificant.  It  has 
been  regarded  as  especially  essential  to  find  a  tech- 
nique which  would  enable  a  cheap  and  rapid  pro- 
cedure for  pipe  submersion  even  far  off-shore  and 
in  heavy  sea  conditions.  The  reason  for  this  is  that 
a  major  proportion  of  the  cost  of  a  submarine 
pipeline  relates  to  submersion  work.  Additional 
requirements  were  that  the  pipe  material  should 
withstand  sudden  and  even  exceptional  wave 
forces  and  also  permit  uneven  settlements  as  well 
as  movement  of  sediment  on  the  sea  bed.  Thus,  the 
aim  has  been  to  develop  a  highly  flexible  pipe.  The 
paper  presents  the  state  of  the  art  by  referring  to  a 
submarine  outfall  project  implemented  in  Sweden 
1985.  Some  need  for  further  development  is  also 
discussed.  (Author's  abstract) 
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Monitoring  and  surveys  of  the  Ipanema  Submarine 
Outfall  of  the  city  of  Rio  de  Janeiro  have  been 
practiced  during  the  10  years  of  the  outfall  oper- 
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ation.  The  outfall  is  a  2.4m  diameter  prestressed 
concrete  pipeline,  4.3  km  long,  extending  3.3  km 
seaward  to  a  depth  of  27m.  It  discharges  presently 
6  cu  m/s  average  raw  sewage  flow,  through  a 
450m  long  diffuser.  A  planned  survey  program  was 
established    in    order    to    verify    pipe    conditions 
through  periodical  deep  sea  inspection,  monitored 
by  radio  and  video  recording;  this  paper  discusses 
the  preventive  and  corrective  maintenance  of  the 
outfall,  especially  the  failures  that  occurred  in  5 
accidents.  It  discusses  also  the  water  quality  moni- 
toring program  established  one   year  before  the 
outfall  began  its  operation  in  1975.  A  program  had 
been  prepared  which  established  beneficial  water 
uses,  water  quality  standards  required  for  protec- 
tion of  the  uses,  and  a  monitoring  system  which 
provides  the  input  data  for  verifying  compliance 
with   the   standards.    Pre-discharge   studies    were 
conducted  for  one  year  prior  to  operation,  to  pro- 
vide background  data  on  the  various  parameters, 
and  over  70,000  analyses  were  made  during  the  10 
years  of  the  outfall  operation.  This  paper  evaluates 
the  results  of  grease,  coliforms,  and  hydrobiologi- 
cal  indicators,  as  the  most  representative  param- 
eters of  water  quality  in  the  sea.  It  shows  that  a 
marked  improvement  has  occurred  in  the  water 
quality.  It  also  shows  that  the  beaches  receive  a 
great  amount  of  pollution  through  the  canals  of 
Visconde  de  Albuquerque  Avenue  and  Jardim  de 
Ala  (Rodrigo  de  Freitas  Lagoon),  due  to  sewage 
overflows  from  the  sewer  network  and  the  storm- 
water  networks.  The  importance  of  giving  special 
attention  to  the  sewer  network  in  systems  involv- 
ing submarine  outfalls  is  stressed.   (Author's  ab- 
stract) 
W87-09649 


DYE  STUDIES  OF  INITIAL  DILUTION  AND 
THE  APPLICABILITY  OF  THE  STAGNANT 
WATER  DESIGN, 

National  Research  Inst,  for  Oceanology,  Stellen- 

bosch  (South  Africa).  Hydrodynamics  and  Water 

Quality  Div. 

G.  Toms,  and  W.  A.  M.  Botes. 

Water  Science  and  Technology  WSTED4    Vol 

18,  No.   11,  p   189-197,   1986.  4  fig,   1  tab,  8  ref. 

Descriptors:  'Wastewater  dilution,  'Design  crite- 
ria, 'Tracers,  'Stagnant  water,  'Wastewater  dis- 
posal, 'Outfall,  'Waste  disposal,  'Wastewater, 
Coastal  waters,  Effluents,  Hydrodynamics. 

In  the  preliminary  design  of  an  ocean  outfall  to 
discharge  buoyant  effluent  a  standard  estimate  of 
the  initial  dilution  achieved  at  the  water  surface 
above  the  diffuser  is  useful  to  compare  options  for 
diffuser  depth  and  diffuser  design.  The  standard 
estimate  or  prediction  of  initial  dilution  that  is 
often  used  is  that  pertaining  to  a  worst  case  for 
surface  contamination  occurring  during  stagnant 
(zero  current)-uniform  (zero  stratification)  sea  con- 
ditions. This  paper  describes  a  series  of  measure- 
ments of  the  initial  dilution  achieved  by  an  operat- 
ing outfall  and  by  a  pilot  full-scale  experimental 
set-up.  The  measurements,  conducted  near  Cape 
Town,  South  Africa,  using  Rhodamine-B  dye  as 
tracer  were  performed  on  days  when  sea  condi- 
tions very  close  to  stagnant-uniform  pertained.  A 
consistent  trend  for  the  lowest  measured  dilution 
to  exceed  the  predicted  stagnant-uniform  dilution 
by  a  factor  of  2  to  3  times  was  evident  from  four 
separate  field  experiments.  The  applicability  of  the 
stagnant-uniform  design  approach  to  a  prototype, 
operating  outfall  is  consequently  discussed  in  the 
paper.  (Author's  abstract) 
W87-09650 
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SOME  BASIC  CONSIDERATIONS  FOR 
MARINE  DISPOSAL  OF  WASTEWATER  AND 
SOLID  WASTES, 

Setsunan  Univ.,  Neyagawa  (Japan). 

T.  Goda,  and  M.  Watanabe. 

Water  Science  and  Technology  WSTED4,  Vol 

18,  No.  11,  p  199-204,   1986.   1  fig,  6  tab,   13  ref. 

Descriptors:  'Water  pollution  effects,  'Ocean 
dumping,  'Wastewater  disposal,  'Outfall,  'Waste 
disposal,  'Wastewater,  Coastal  waters,  Effluents, 
Japan,  Trace  elements,  Settling. 

Renewal  time  and  circulation  rate  are  calculated 
tor  lakes,  rivers  and  oceans.  The  annual  circulation 


of  the  oceans  is  found  to  be  only  four  times  that  of 
lakes  in  absolute  amount.  The  dump  sites,  catego- 
ries of  wastes  and  tonnages  for  the  disposal  of 
wastes  in  the  sea  in  Japan  are  discussed  in  detail. 
The  dumping  of  sewage  sludge  in  Japan  is  severely 
restricted  due  to  the  effects  of  trace  elements  on 
the  marine  ecosystem.  Results  of  laboratory  tests 
on  the  settling  characteristics  of  sewage  sludge, 
toxic  effects  of  ammonia  on  fish  and  biomagnifica- 
tion  are  summarized.  (Author's  abstract) 
W87-09651 


ENVIRONMENTAL    LAWS    AND    ENVIRON- 
MENTAL IMPROVEMENT, 

Quad  Consultants,  Visalia,  CA. 

For  primary  bibliographic  entry  see  Field  6E 

W87-09652 


OCEAN  DISPOSAL  SYSTEMS  FOR  SEWAGE 
SLUDGE  AND  EFFLUENT, 

Quad  Consultants,  Visalia,  CA. 

W.  F.  Garber. 

Water  Science  and  Technology  WSTED4,  Vol 

18,  No.   11,  p  219-226,   1986.  3  fig,  3  tab,  8  ref. 

Descriptors:  'Ocean  dumping,  'Wastewater  dis- 
posal, 'Outfall,  'Waste  disposal,  'Wastewater, 
Coastal  waters,  Effluents,  Research.  Design  crite- 
ria. 

In  1983  the  Marine  Board,  Commission  on  Engi- 
neering and  Technical  Systems,  National  Research 
Council-Academy  of  Sciences  organized  a  Com- 
mittee on  Ocean  Waste  Transportation  to  consider 
the  question  of  Ocean  Disposal  Systems  for 
Sewage  Sludge  and  Effluent'.  A  report  of  the  work 
of  the  Committee  was  published  by  the  National 
Academy  Press  in  1984.  A  comprehensive  contract 
study  of  outfall  and  barge  or  ship  disposal  proce- 
dures for  sludge  solids  was  study  of  outfall  and 
barge  or  ship  disposal  procedures  for  sludge  solids 
was  made  for  Committee  use.  This  helped  show 
that  a  systems  approach  is  required  to  find  the 
optimum  combination  of  source  control,  treatment 
and  ocean  disposal  facilities  for  least  net  environ- 
mental effect.  The  Committee  also  noted  that  engi- 
neering designs  can  be  based  upon  required  water 
quality  objectives  for  the  water  column  and 
benthos;  and  ocean  disposal  is  an  option  that 
should  be  considered  with  other  alternatives.  The 
Committee  found  it  possible  to  predict  the  environ- 
mental effects  of  such  marine  disposal  and  criteria 
were  proposed  for  sludge  disposal.  A  strategy  of 
wide  dispersion  was  recommended  since  contain- 
ment was  not  considered  technically  feasible.  The 
Committee  recommended  that  monitoring  systems 
be  designed  and  operated  so  that  public  confidence 
in  the  reliability  and  environmental  safety  of  ocean 
disposal  of  treated  sewage  effluent  and  sludge  was 
enhanced.  Major  research  needs  were  identified. 
(Author's  abstract) 
W87-09653 


MODELING  OF  GROUND-WATER  FLOW  IN 
THE  CULEBRA  DOLOMITE  AT  THE  WASTE 
ISOLATION  PILOT  PLANT  (WIPP)  SITE:  IN- 
TERIM REPORT, 

INTERA  Technologies,  Inc.,  Austin,  TX. 
For  primary  bibliographic  entry  see  Field  2F 
W87-09684 


AVAILABILITY  AND  DISTRIBUTION  OF 
HEAVY  METALS,  NITROGEN,  AND  PHOS- 
PHORUS FROM  SEWAGE  SLUDGE  IN  THE 
PLANT-SOIL- WATER  CONTINUUM, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-09753 


CONTROL  AND  DRAINAGE  OF  WATER  IN 
MINE  TAILINGS  DAMS, 

Carleton  Univ.,  Ottawa  (Ontario).  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field   5G. 

W87-09894 


OXYGEN  DIFFUSION  AND  MICROBIAL  AC- 
TIVITY IN  THE  COMPOSTING  OF  DEHY- 
DRATED SEWAGE  CAKES, 

Shizuoka    Univ.,    Hamamatsu    (Japan).    Dept.    of 

Chemical  Engineering. 

K.  Nakasaki,  Y.  Nakano,  T.  Akiyama,  M.  Shoda, 

and  H.  Kubota. 

Journal    of  Fermentation   Technology   JFTED8 

Vol.  65,  No.  1,  p  43-48,  February  1987.  7  fig,  5  ref 

Descriptors:  'Sludge  cake,  'Wastewater  treatment, 
'Sludge  digestion,  'Oxygen  diffusion,  'Microbial 
degradation,  Oxygen,  Diffusivity,  Composting,  Po- 
rosity, Mathematical  equations,  Mathematical  stud- 
ies, Organic  matter. 

The  effective  diffusivity  for  oxygen  within  sewage 
sludge  cakes  was  measured,  and  in  turn  used  for 
the  study  of  microbial  activity  in  the  sludge  cake 
composting.  The  diffusivity  was  proportional  to 
the  one  and  a  half  power  of  the  sludge  cake 
porosity.  Composting  experiments  were  done  using 
two  types  of  sludge  cakes,  5  mesh  sieved  and 
pelletized.  It  was  found  that  the  microbial  activity 
in  the  inner  core  region  of  the  pelletized  sludge 
cake  was  significantly  less  than  that  in  the  outer 
region,  even  though  the  rate  of  oxygen  diffusion 
was  fast  enough  to  support  the  microorganisms' 
activities.  It  appears,  therefore,  that  microorga- 
nisms acting  to  degrade  organic  matter  grow  pri- 
marily on  the  macroscopic  interface  between  solids 
and  air.  (Author's  abstract) 
W87-09923 


FATE  OF  ORGANIC  COMPOUNDS  IN  LAND 
APPLICATION  OF  CONTAMINATED  MUNIC- 
IPAL SLUDGE, 

Muskegon  County  Wastewater  Management 
System,  MI. 

Y.  A.  Demirjian,  A.  M.  Joshi,  and  T.  R.  Westman. 
Journal  of  the  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  59,  No.  1,  p  32-38,  January  1987  4 
fig,  6  tab,  13  ref. 

Descriptors:  'Fate  of  pollutants,  'Sludge  disposal, 
'Land  disposal,  'Soil  amendments,  'Organic  com- 
pounds, 'Municipal  wastewater,  Cost  analysis, 
Crop  production,  Wastewater,  Recycling,  Accu- 
mulation, Bioaccumulation,  Acids,  Organic  acids, 
Hydrocarbons. 

A  study  was  undertaken  at  the  Muskegon  County 
(MI)  Wastewater  Management  Treatment  System 
to  demonstrate  the  fate  of  organic  compounds  in 
sludge  applied  to  soil  and  to  extrapolate  the  conse- 
quences of  repeated  applications  of  contaminated 
sludges.  Because  of  the  industrial  nature  of  the 
effluent,  sludge  accumulated  in  the  aeration  cells 
contains  a  variety  of  compounds,  many  of  which 
are  known  or  suspected  carcinogens.  It  was  con- 
cluded that  the  sludge  does  not  seem  to  have  any 
adverse  effect  on  the  environment  if  applied  in 
moderation.  Below  the  224,072  kg/ha  application 
rate,  most  compounds  were  found  to  degrade  con- 
siderably during  one  irrigation  season.  At  less  than 
56,018  kg/ha,  most  compounds  degraded  to  less 
than  50%  of  initial  concentrations.  This  rate  seems 
safe  for  repetitive,  annual  applications  with  contin- 
ued monitoring  as  long  as  metal  and  nutrient  con- 
centrations are  acceptable.  The  sandy  soil  of  Mus- 
kegon County  and  heavy  irrigation  requirements 
represent  severe  conditions  for  sludge  treatment; 
other  municipalities  can  probably  treat  their  sludge 
more  effectively.  Affinity  of  hard-to-treat  industri- 
al compounds  to  sludge  may  be  an  efficient  way  to 
concentrate  contaminants  from  groundwater.  Re- 
cycling these  groundwaters  through  sludge  beds  or 
other  methods  of  contact  with  relatively  unconta- 
minated  sludges  followed  by  isolation  and  land 
treatment  of  the  sludge  may  be  a  cost-effective 
means  of  cleaning  contaminated  sites.  (Doria-PTT) 
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DRINKING-WATER        AND        SANITATION- 
WOMEN  CAN  DO  MUCH, 

International    Reference    Centre    for   Community 
Water  Supply  and  Sanitation,  The  Hague  (Nether- 
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lands). 

C.  van  Wijk-Sijbesma. 

World  Health  Forum  WHFODN,  Vol.  8,  No.  1,  p 

28-32,  1987.  9  ref. 

Descriptors:  *Water  supply,  'Drinking  water, 
•Public  health,  'Sanitation,  Public  participation, 
Planning. 

In  many  societies,  traditional  roles  are  such  that 
women  are  well  placed  to  contribute  significantly 
to  the  success  of  water  supply  and  sanitation 
projects.  Women  can  help  to  ensure  that  installa- 
tions function  reliably  and  are  adequately  used,  and 
that  their  potential  impact  on  public  health  and 
socioeconomic  development  is  realized.  National 
and  local  planning  processes  should  facilitate  and 
support  women's  participation.  (Author's  abstract) 
W87-09682 


DEVELOPMENT  OF  A  STRATEGY  FOR  UP- 
GRADING SMALL  RURAL  WATER  SUPPLIES 
WITHIN  THE  BORDERS  REGION, 

G.  R.  Swalwell,  and  P.  F.  Johnson. 
Journal  of  the  Institution  of  Water  Engineers  and 
Scientists  JIWSDI,  Vol.  41,  No.  2,  p  137-160,  April 
1987.  4  fig,  5  tab. 

Descriptors:  *Water  resources  development, 
•Water  supply,  'Rural  areas,  'Scotland,  Manage- 
ment, Policy  making,  Water  demand,  Remote  sens- 
ing. 

The  situation  in  the  Border  Region,  a  rural  area  in 
the  southeast  of  Scotland,  with  respect  to  small 
rural  water  supplies  and  development  of  a  strategy 
for  improving  these  supplies  is  discussed.  Quality 
problems  fall  into  four  categories:  bacteriological 
failures  (in  1984  19  of  the  25  small  supplies  were 
unsatisfactory);  physical  problems;  plumbosol- 
vency;  and  others  (e.g.,  dezincification,  algae,  taste 
and  odor,  none  of  which  are  very  frequent).  The 
impending  implementation  of  the  European  Com- 
munity Directive  80/778/EEC  in  1985  provided 
the  impetus  to  develop  a  strategy  to  achieve  the 
required  water  quality  standard  on  small  supplies 
as  well  as  on  larger  ones.  A  group  containing 
representatives  of  management,  operations,  new 
works  and  the  scientific  community  was  formed  to 
review  existing  levels  of  service,  review  broad 
policy  and  implementation  options,  set  targets  and 
review  progress  on  each  system,  and  review  moni- 
toring arrangements  for  assessment  of  water  qual- 
ity. Based  on  the  work  of  this  group,  the  Borders 
Regional  Council  arrived  at  the  following  frequen- 
cy for  analytical  testing:  weekly  for  total  coli- 
forms,  fecal  coliforms,  plate  counts  at  22  and  37  C, 
taste,  odor,  and  residual  chlorine;  monthly  for 
color,  pH,  turbidity,  alkalinity,  total  hardness,  alu- 
minum, iron,  and  conductivity;  every  four  months 
for  temperature,  ammonia,  nitrates,  and  nitrites; 
and  annually  for  what  is  called  'exhaustive  analy- 
sis', a  further  30  parameters.  Several  supplies  have 
been  upgraded  by  providing  improved  chlorina- 
tion,  by  being  absorbed  into  larger  supplies  by 
mains  extensions,  and  some  by  the  abandonment  of 
upland  intakes  in  favor  of  shallow  boreholes.  Im- 
plementation of  the  new  schemes  is  illustrated  by  a 
description  of  their  application  in  Heriot  and  Yar- 
rowford,  including  the  installation  of  new  teleme- 
try equipment  and  it  linking  to  the  Regional  Te- 
lemetry System,  which  is  designed  for  monitoring, 
alarm  generation,  and,  in  the  future,  control  pur- 
poses. (Peters-PTT) 
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DESIGN  AND  PERFORMANCE  OF  A  COM- 
MUNITY TYPE  IRON  REMOVAL  PLANT  FOR 
HAND  PUMP  TUBEWELLS, 

Bangladesh  Univ.  of  Engineering  and  Technology, 

Dacca.  Dcpt.  of  Civil  Engineering. 

F  Ahmed,  and  P  G.  Smith. 

Journal  of  the  Institution  of  Water  Engineers  and 

Scientists  JIWSDI,  Vol.  41,  No.  2,  p  167-172,  April 

1987   3  fig,  I  tab,  5  ref 

Descriptors  *Walcr  treatment,  'Iron  removal, 
•Tubcwtlls,  'Design  standards,  'Groundwater, 
Drinking  water.  Aeration,  Sedimentation,  Adsorp 
lion.  Bangladesh. 


In  Bangladesh,  groundwater  collected  through 
hand  pump  tubewells  is  a  major  source  of  safe 
water  for  drinking  and  other  domestic  purposes. 
This  groundwater  may  have  an  iron  content  in 
excess  of  10  mg/L.  This  paper  describes  the  design 
and  operation  of  a  low  cost  iron  removal  plant.  It 
is  based  on  aeration,  sedimentation,  and  adsorption 
of  iron  precipitates  on  brick  chips.  This  plant  has 
been  installed  in  over  250  locations  in  rural  Bangla- 
desh. Field  investigations  of  over  100  of  these 
plants  show  an  iron  removal  in  excess  of  90  per 
cent.  (Author's  abstract) 
W87-09708 


INCIDENCE  OF  STAPHYLOCOCCUS 

AUREUS,  COLIFORMS  AND  ANTIBIOTIC-RE- 
SISTANT STRAINS  OF  ESCHERICHIA  COLI 
IN  RURAL  WATER  SUPPLIES  IN  PORT  HAR- 
COURT, 

Rivers  State  Univ.  of  Science  and  Technology, 
Port  Harcourt  (Nigeria).  Microbiology  Div. 
S.  P.  Antai. 

Journal  of  Applied  Bacteriology  JABAA4,  Vol. 
62,  No.  4,  p  371-375,  April   1987.   5  tab,  21   ref. 

Descriptors:  'Pollutant  identification,  'Water 
supply,  'Bacteriology,  'Water  quality,  'Coliforms, 
•Staphylococcus,  Antibiotics,  Isolation,   Bacteria. 

The  bacteriological  quality  of  some  rural  water 
supplies  in  Port  Harcourt  was  monitored  over  a  3 
month  period.  The  supplies  were  unsatisfactory  as 
judged  by  standard  plate  counts  (1000/ml)  and  the 
presence  of  presumptive  and  fecal  coliforms  and 
Staphylococcus  aureus.  The  recovery  of  potential- 
ly pathogenic  bacteria  (e.g.  Pseudomonas  aerugin- 
osa) further  substantiated  the  existence  of  health 
hazards.  The  most  frequently  isolated  coliforms 
were  Escherichia  coli,  Enterobacter  aerogenes  and 
Klebsiella  pneumoniae.  Coliform  contamination 
was  greater  in  well  water  than  in  river  or  stream 
water  samples.  An  antibiotic  sensitivity  test  re- 
vealed that  17.5-27.2%  of  E.  coli  strains  were 
resistant  to  three  or  more  antibiotics.  Escherichia 
coli  isolated  from  well  water  samples  exhibited  the 
greatest  degree  of  multiple  resistance.  Some  strains 
were  resistant  to  all  the  six  antibiotics  tested.  The 
danger  of  an  epidemic  of  waterborne  diseases  in 
the  communities  as  a  result  of  drinking  water  from 
these  non-potable  sources  is  noted.  (Author's  ab- 
stract) 
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DESULFATION  OF  BRACKISH  WATER  BY 
ION  EXCHANGE  FOR  CALCIUM  SULFATE 
SCALE  CONTROL, 

Foster-Miller,  Inc.,  Waltham,  MA. 

For  primary  bibliographic  entry  see  Field  3C. 
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MICROBIOLOGICAL     CLEANUP     OF     PEN- 

TACHLOROPHENOL-CONTAMINATED 

GROUNDWATER, 

BioTrol,  Chaska,  MN. 
T.  D.  Frick,  and  R.  L.  Crawford. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-177275/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Final  Report,  December  1986.  30  p,  12  fig,  1 
tab,  20  ref.  USGS  Contract  No.  14-08-0001-G1139. 

Descriptors:  *Water  treatment,  'Groundwater, 
'Chlorinated  hydrocarbons,  'Biotreatment,  *Pen- 
tachlorophenol,  Bioreactor,  Groundwater  con- 
tamination, Feasibility  studies. 

This  study  demonstrated  the  feasibility  of  micro- 
biological cleanup  of  pentachlorophenol-contami- 
nated  groundwater.  A  200  liter  packed  bed  bior- 
eactor was  constructed  and  colonized  with  a  mi- 
crobial consortia  which  degrade  the  pentachloro- 
phenol.  This  bioreactor  effectively  removed  more 
than  99  percent  of  the  pentachlorophenol  from 
groundwater  beneath  a  wood  treating  facility 
which  contained  60  to  80  ppm  of  pentachloro- 
phenol. The  overall  activity  of  the  bioreactor 
reached  60  mg  of  pentachlorophenol  consumed  per 
hour  per  liter  of  reactor  volume.  In  addition  to 
pentachlorophenol,  the  bioreactor  removed  a 
number  of  non-target  compounds.  The  chemical 


oxygen  demand  of  the  water  was  reduced  from  270 
mg  per  liter  in  the  influent  to  190  mg  per  liter  in 
the  effluent  Initial  cost  estimates  indicated  that 
this  technology  will  be  competitive  with  activated 
charcoal  treatment.  (USGS) 
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ULTRA-HIGH  LIME  TREATMENT  OF  RECY- 
CLED COOLING  WATER, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Civil  Engineering. 

B.  Batchelor,  M.  Burnett,  M  McDevitt,  and  E. 
Peacock. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87- 177309/ 
AS.  Price  codes:  A09  in  paper  copy,  A01  in  micro- 
fiche. Technical  Completion  Report,  August  1986. 
181  p,  60  fig,  11  tab,  64  ref,  5  append.  USGS 
Contract  No.  1 4-08-000 1-G 105 5. 

Descriptors:  'Silica,  'Water  treatment,  'Cooling 
water,  'Recycling,  'Lime  treatment,  Scaling,  Sili- 
cates, Water  softening,  Kinetics,  Recirculated 
water,  Chemical  treatment. 

Recycling  cooling  water  is  a  primary  method  for 
extending  existing  water  supplies  and  is  often  limit- 
ed by  formation  of  silica  scales.  A  series  of  experi- 
ments was  conducted  to  evaluate  the  technical  and 
economic  feasibility  of  the  ultra-high  lime  process 
for  removing  silica  from  recycled  cooling  water. 
These  experiments  used  a  bench  scale  continuous 
flow  reactor  system  with  automatic  control  of 
reactor  pH  and  flow.  Experiments  were  conducted 
over  a  range  of  values  of  pH  (pH  10.9  to  pH  12.1), 
temperature  (25,  35,  and  45  C),  hydraulic  retention 
time  (2  to  64  minutes),  and  solid  retention  time  (2 
to  425  minutes).  Results  of  these  experiments 
showed  that  the  ultra-high  lime  process  is  techni- 
cally and  economically  feasible.  Good  silica  re- 
moval was  observed  at  hydraulic  and  solid  reten- 
tion times  below  those  typically  employed  in  con- 
ventional lime  softeners.  The  solids  produced  in 
the  ultra-high  lime  process  had  settling  characteris- 
tics similar  to  those  found  in  conventional  soften- 
ers. The  particle  size  distribution  of  the  calcium 
silicate  solids  produced  in  the  ultra-high  lime  proc- 
ess was  measured  with  a  settling  column  proce- 
dure. Information  from  the  particle  size  distribu- 
tions was  used  to  develop  a  kinetic  silica  removal. 
An  economic  comparison  of  the  ultra-high  lime 
process  and  conventional  lime  softening  was  per- 
formed using  a  cooling  system  simulation  model 
and  cost  equations  for  water  treatment  processes. 
This  analysis  showed  that  the  ultra-high  lime  proc- 
ess applied  in  the  combined  treatment  configura- 
tion was  more  economical  than  the  conventional 
lime  softening  in  the  combined,  sidestream,  and 
make-up  configurations.  The  economical  advan- 
tage of  the  ultra-high  lime  process  increased  as  the 
degree  of  recycle  increased  or  the  concentration  of 
sealants  in  the  make-up  water  increased.  (USGS) 
W87-09775 


CADMIUM  REMOVAL  AND  RECOVERY  BY 
MAGNESIUM  CEMENTATION, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field   5D. 

W87-09778 


HYDRAULIC  DESIGN  ALGORITHMS  FOR 
UPGRADING  AND  ENHANCING  WATER  DIS- 
TRIBUTION SYSTEMS, 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

D.  J.  Wood,  and  W.  Gilbert. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  PB87- 159364/ 
AS.  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Report  No.  165,  Aug.  1986.  79  p,  60  fig,  19 
tab,  30  ref,  3  append.  Contract  No.  14-08-0001- 
G908;  14-08-0001 -G 10190.  USGS  Project  No. 
G908-08;G  1019-08. 

Descriptors:  'Water  distribution,  'Pipe  flow, 
•Computer  programs,  Water  transport,  Design  cri- 
teria. 

Algorithms  were  developed  for  directly  determin- 
ing design  characteristics  for  effectively  enhanc- 
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ing,  modifying,  or  adding  to  existing  water  distri- 
bution systems.  This  is  accomplished  by  modifying 
the  basic  hydraulic  network  equations  to  explicitly 
determine  required  design  parameters  to  just  meet 
specified  conditions.  Initially  work  was  completed 
on  directly  determining  pipeline  diameters  and  di- 
rectly determining  pipeline  and  network  resistance 
characteristics.  This  work  was  published  in  techni- 
cal journals  and  established  the  feasibility  of  the 
approach  but  did  not  demonstrate  the  scope  and 
versitility  of  the  proposed  approach.  In  this  report 
a  general  approach  is  developed  and  tested  to 
demonstrate  the  wide  range  of  capabilities  possible. 
Numerous  examples  are  presented  which  illustrate 
the  scope  of  calculations  possible  and  demonstrate 
the  ability  of  the  approach  to  meet  the  objectives. 
(Huffsey-KWRRI) 
W87-09792 


DESCRIPTION  OF  WATER-SYSTEMS  OPER- 
ATIONS IN  THE  ARKANSAS  RIVER  BASIN, 
COLORADO, 

Geological  Survey,  Pueblo,  CO.  Water  Resources 

Div. 

P.  O.  Abbott. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  85-4092,  1985.  67  p,  27  fig,  5  tab,  16  ref. 

Descriptors:  'Water  supply  systems,  *Municipal 
water,  *  Irrigation  water,  *  Industrial  water,  'Ar- 
kansas River,  'Colorado,  Multi-purpose  projects. 

To  facilitate  a  current  project  modeling  the  hy- 
drology of  the  Arkansas  River  basin  in  Colorado,  a 
description  of  the  regulation  of  water  in  the  basin 
is  necessary.  The  geographic  and  climatic  setting 
of  the  Arkansas  River  basin  that  necessitates  the 
use,  reuse,  importation,  and  storage  of  water  are 
discussed.  The  history  of  water-resource  develop- 
ment in  the  basin,  leading  to  the  present  complex 
of  water  systems,  also  is  discussed.  Municipal,  irri- 
gation, industrial,  and  multipurpose  water  systems 
are  described.  System  descriptions  are  illustrated 
with  schematic  line  drawings,  and  supplemented 
with  physical  data  tables  for  the  lakes,  tunnels, 
conduits,  and  canals  in  the  various  systems.  Copies 
of  criteria  under  which  certain  of  the  water  sys- 
tems operate,  are  included.  (USGS) 
W87-09852 


active  brine  were  presented.  It  is  expected  that  this 
application  of  a  tried  technology  will  be  used  to 
punfy  small  wells  and  larger  water  flows  contain- 
ing undesirable  uranium  isotopes.  (Wood-PTT) 
W87-09937  ; 


PROPOSED  APPLICATION  OF  AUTOMATED 
BIOMONITORING  FOR  RAPID  DETECTION 
OF  TOXIC  SUBSTANCES  IN  WATER  SUP- 
PLIES  FOR  PERMANENT  SPACE  STATIONS, 

Tennessee  Technological  Univ.,  Cookeville. 
For  primary  bibliographic  entry  see  Field  7B 
W87-09925 


NEW   APPLICATION   FOR   A   TRIED  TECH- 

Arber  (Richard  P.)  Associates,  Inc.,  Denver,  CO. 
A.  Varani. 

Water  Engineering  and  Management  WENMD2 
Vol.   134,  No.  2,  p  27-29,  February   1987.  2  tab. 

Descriptors:  'Water  treatment,  'Ion  exchange, 
Water  quality  management,  'Resins,  'Water  qual- 
ity, Uranium  radioisotopes,  Isotope  studies,  Radioi- 
sotopes, Groundwater  pollution.  Drinking  water, 
Wells,  Colorado,  Anion  exchange. 

A  school  water  supply  in  Colorado  was  found  to 
be  contaminated  by  radioactive  uranium  isotopes; 
testing  in  1979  revealed  gross-alpha  activity  in  the 
well  water  as  high  as  20  picocuries/liter  (pCi/L). 
Though  the  maximum  contaminant  level  had  not 
been  set  by  the  US  Environmental  Protection 
Agency,  10  pCi/1  was  considered  a  cautious  upper- 
level  for  allowable  contamination  by  uranium  in 
drinking  water.  Because  ion-exchange  techniques 
had  previously  been  used  to  reclaim  uranium  from 
mining  process  waters,  a  strong  base  anion-ex- 
change  resin,  IONAC  A641  from  Sybron  Chemi- 
cals, Inc.,  was  tested  in  a  pilot  study.  The  appara- 
tus, consisting  of  a  pumping  and  prefiltration  stage 
followed  by  the  ion-exchange  columns,  was  then 
constructed  for  the  school.  Virtually  all  uranium 
trom  the  well  water  is  removed  by  the  exchange 
columns.  Alternatives  for  the  disposal  of  the  radio- 


EFFECTIVE  WATER  TREATMENT  IN  INDUS- 
TRIAL PLANTS, 

Culligan  International  Co.,  Northbrook,  IL 

W.  C.  Trnka. 

Consulting-Specifying  Engineer,  Vol.  1,  No.  4.  n 

99-100,  April  1987.  F 

Descriptors:  'Water  quality  control,  'Water  treat- 
ment, 'Quality  control,  'Industrial  water,  Water 
use,  Industrial  plants,  Raw  water,  Water  quality 
standards,  Standards,  Water  softening,  Filtration, 
Osmosis,  Deionization,  Sterilization,  Economic  as- 
pects. 

A  system's  approach  to  managing  an  industrial 
facility's  total  water  needs  was  described.  First,  the 
quality  of  the  raw  water  supply  must  be  examined 
by  testing  for  total  dissolved  mineral  salts,  dis- 
solved or  colloidal  silica,  organic  and  biological 
matter,  colloidal  materials  and  other  impurities.  An 
engineer  must  then  identify  the  water  quality  re- 
quirements for  various  applications  at  the  site.  Fi- 
nally, the  engineer  must  select  appropriate  systems 
and  services  to  meet  the  requirements.  Water  treat- 
ment options  including  water  softening,  depth  fil- 
tration, carbon  filtration,  reverse  osmosis,  deioniza- 
tion, ultraviolet  sterilization,  and  submicron  filtra- 
tion were  described.  Differences  in  raw  water,  as 
well  as  in  an  operation's  purpose,  size  and  struc- 
ture, affect  how  water  is  used  and  which  of  the 
treatment  options  are  needed.  Careful  economic 
analysis  is  necessary  for  each  application  to  opti- 
mize the  water  treatment  process  and  improve  the 
industrial  product  quality  and  plant  efficiency 
(Wood-PTT)  y 

W87-09940 


METHODOLOGY  FOR  OPTIMAL  DESIGN  OF 
PIPE  DISTRIBUTION  NETWORKS, 

Ottawa  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

A.  N.  El-Bahrawy,  and  A.  A.  Smith. 
Canadian  Journal  of  Civil  Engineering  CJCEB8 
Vol.  14,  No.  2,  p  207-215,  April  1987.  7  fig,  7  tab, 
29  ref. 

Descriptors:  'Network  design,  'MINOS,  'Data 
interpretation,  'Design  criteria,  'Pipelines,  'Distri- 
bution networks,  'Computer  programs,  Automa- 
tion, Discretization. 

A  series  of  computer  programs  has  been  developed 
to  assist  in  the  optimal  design  of  pipe  distribution 
networks.  These  programs  are  capable  of  handling 
nonstandard  network  components  such  as  booster 
pumps,  minor-loss  devices,  reservoirs,  check 
valves,  and  pressure-reducing  valves.  All  three 
stages  of  network  problem,  namely  analysis, 
design,  and  optimization,  can  be  solved  using  the 
same  solution  procedure.  A  known  technique  for 
layout  design  has  been  adapted  to  help  in  the 
selection  of  redundant  links.  The  problem  is  formu- 
lated as  a  nonlinear  program  using  as  design  varia- 
bles the  diameter,  discharge,  and  shutoff  head 
(where  appropriate)  for  each  link.  Pump  lift  is 
assumed  to  be  described  by  a  parabolic  Q  -  h  sub  p 
curve,  the  coefficients  of  which  may  be  defined  by 
the  user.  A  powerful,  large-scale  nonlinear,  sparse- 
onented  package  (MINOS)  is  used  to  solve  the 
problem.  The  continuous  solution  obtained  by 
MINOS  is  modified  by  a  discretization  procedure 
to  arrive  at  the  optimal  discrete  solution.  The 
constraint  matrix  including  the  loop,  nodal  head, 
and  continuity  constraints  is  automatically  generat- 
ed. The  user  is  required  to  supply  a  simple  and 
concise  data  file  that  will  be  interfaced  by  a  pre- 
processor to  generate  the  large  and  complicated 
data  file  required  by  MINOS.  The  latter  data  file 
includes  the  nonzero  elements  of  the  constraint 
matrix,  ordered  and  stored  in  a  column-by-column 
fashion.  A  postprocessor  is  also  used  to  convert  the 
mathematical  output  of  the  package  into  easily 
understood  engineering  data.  Three  different  net- 
work examples  are  used  to  demonstrate  the  differ- 
ent aspects  of  the  model  (i.e.,  nonstandard  compo- 
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nents,  discretization  procedure,  and  layout  design) 
(Author's  abstract) 
W87- 10106 


MODIFICATIONS  TO  THE  DESIGN  PROCE- 
DURE FOR  GRIT  CHAMBERS, 

For  primary  bibliographic  entry  see  Field  8A 
W87-10107 
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GROUNDWATER  PROTECTION. 

Conservation  Foundation,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  4B 
W87-09621 


PROCESS  MODIFICATIONS  FOR  INDUSTRI- 
AL POLLUTION  SOURCE  REDUCTION, 

Illinois  Inst,  of  Tech.,  Chicago.  Pritzker  Dept.  of 
Environmental  Engineering. 
L.  L.  Tavlarides. 

Industrial  Waste  Management  Series.  Lewis  Pub- 
lishers, Inc.,  Chelsea,  MI.  1985.  150  p.  James  W. 
Patterson,  Series  Editor. 

Descriptors:  'Process  control,  'Process  modifica- 
tion, 'Industrial  wastes,  'Water  pollution  control, 
'Water  pollution  prevention,  Metals,  Electroplat- 
ing, Pulp  and  paper  industry,  Fertilizers. 

The  objective  of  this  project  on  process  modifica- 
tions for  pollution  source  reduction  in  the  chemical 
processing  industries  is  to  identify  potential 
changes  in  manufacturing  processes  which  could 
have  significant  impact  on  pollution  elimination  or 
reduction  at  its  source.  Toward  this  end,  eight 
industries  were  evaluated  to  develop  a  matrix  of 
significant  pollution  problems  and  attendant  proc- 
ess modifications  which  would  have  impact  on  the 
reduction  or  elimination  of  pollutants  inherent  in 
these  processes.  The  industries  evaluated  are  as 
follows:  (1)  Refining  of  Nonferrous  Metals;  (2)  The 
Electroplating  Industry;  (3)  Coal  Conversion  Proc- 
esses; (4)  Specialty  Chemicals;  (5)  The  Iron  and 
Steel  Industry;  (6)  The  Pulp  and  Paper  Industry; 
(7)  The  Primary  Aluminum  Industry;  and  (8)  Phos- 
phate Fertilizer  Industry.  Although  these  indus- 
tries are  diverse,  it  has  become  apparent  through 
this  study  that  generic  pollution  problems  cut 
across  most  of  these  and  other  industries  not  cov- 
ered in  the  study.  Accordingly,  various  process 
modification  strategies  and  attendant  research  pro- 
grams which  would  minimize  these  pollution  prob- 
lems and  are  generic  in  nature,  are  identified 
(Lantz-PTT) 
W87-09629 


SELECT:  A  NUMERICAL,  ONE-DIMENSION- 
AL  MODEL  FOR  SELECTIVE  WITHDRAWAL, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

J.  E.  Davis,  J.  P.  Holland,  M.  L.  Schneider,  and  S 

C.  Wilhelms. 

Available  from  the  National  Technical  Information 

Service,   Springfield,   Virginia   22161.    Instruction 

Report  E-87-2,  March  1987.  Final  Report.  179  p, 

28  fig,  12  tab,  10  ref,  5  append. 

Descriptors:  'Water  quality  control,  'SELECT, 
'Computer  programs,  'Selective  withdrawal, 
'Model  studies,  'Reservoir  operation,  Discharge, 
Dissolved  oxygen,  Turbidity,  Temperature,  Math- 
ematical studies. 

The  SELECT  program  is  a  one-dimensional  nu- 
merical model  that  predicts  the  vertical  extent  and 
distribution  of  withdrawal  from  a  reservoir  of 
known  density  and  quality  distribution  for  a  given 
discharge  from  a  specified  location.  Using  this 
prediction  for  the  withdrawal  zone,  SELECT 
computes  the  quality  of  the  release  for  user-speci- 
fied parameters  (such  as  temperature,  dissolved 
oxygen  (DO),  turbidity,  iron)  treated  as  conserva- 
tive substances.  The  release  constituents  are  con- 
sidered conservative  through  the  selective  with- 
drawal structure  because  the  detention  time  in  the 
structure  is  short  compared  with  the  time  required 
for  the  constituents  to  physically  or  chemically 
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change.  For  example,  there  would  be  no  time  for 
the  water  temperature  to  change  significantly  nor 
would  there  be  time  for  iron  to  oxidize  significant- 
ly. SELECT  will  predict,  however,  the  improve- 
ment in  DO  that  would  occur  due  either  to  natural 
reaeration,  as  flow  passes  through  gated-conduit 
outlet  works,  or  to  turbine  venting.  The  purpose  of 
this  report  is  to  document  the  updated  version  of 
the  SELECT  program  for  field  office  use.  This  is 
done  by  describing  the  computational  methodolo- 
gies and  the  sequence  of  operations  in  SELECT 
(Part  II),  the  operations  used  in  the  subprograms 
(Part  III),  and  the  assumptions  and  limitations  in- 
herent to  the  code  (Part  IV).  Definitions  of  the 
data  required  as  input  are  provided  in  Part  V. 
(Lantz-PTT) 
W87-09631 


HISTORY  AND  APPLICATION  OF  MICRO- 
BIOLOGICAL WATER  QUALITY  STANDARDS 
IN  THE  MARINE  ENVIRONMENT, 

Pan  American   Center   for  Sanitary   Engineering 

and  Environmental  Sciences,  Lima  (Peru). 

H.  J.  Salas. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.   11,  p  47-57,   1986.    1   fig,  2  tab,   34  ref. 

Descriptors:  *Water  quality  standards,  ♦Recrea- 
tion, *Bioindicators,  'Swimming,  Coastal  waters, 
Feces,  Coliforms,  Water  quality,  Public  health, 
Risk. 

The  history  and  application  of  microbiological 
water  quality  standards  in  the  marine  environment 
for  primary  contact  recreation  and  shellfish  har- 
vesting are  presented.  Special  note  is  taken  of 
recent  investigations  which  concluded  that  Entero- 
cocci,  as  an  indicator  organism,  provided  the  best 
correlation  with  gastrointestinal  symptoms  attrib- 
uted to  swimming  in  contaminated  waters.  The 
linear  relationship  developed  between  mean  enter- 
ococcus  density  per  100  ml  and  swimming  associ- 
ated rate  for  gastrointestinal  symptoms  per  1000 
persons  is  presented  along  with  the  US  Environ- 
mental Protection  Agency  proposal  to  adopt  En- 
terococci  as  the  primary  indicator  organism  in  lieu 
of  total  and  fecal  coliforms.  One  school  of  thought 
which  considers  microbiological  guidelines/stand- 
ards for  primary  contact  recreation  relevant  to 
public  health  protection  is  compared  to  the  oppos- 
ing viewpoint  that  such  guidelines/standards  are 
merely  useful  for  aesthetic  considerations.  Interna- 
tional, national  and  local  microbiological  guide- 
lines and  standards  in  the  marine  environment  are 
presented  to  provide  a  range  for  the  water  quality 
planner.  The  simple  adaptation  of  a  particular  set 
of  standards  is  considered  inappropriate  without  a 
thorough  review  of  local  circumstances  and  local/ 
national  economic  factors.  Also,  caution  should  be 
exercised  in  directly  applying  quantitative  relation- 
ships between  health  risk  and  indicator  organism  in 
other  areas  where  the  general  health  and  immunity 
of  the  local  population  may  be  different.  (Author's 
abstract) 
W87-09637 


MEETING  THE  WATER  QUALITY  CRITERIA 
FOR  THE  METAL  FINISHING  INDUSTRIES, 

Texas  Instruments,  Inc.,  Attleboro,  MA. 

For   primary   bibliographic   entry   see   Field    5D. 

W87-09656 


INTERCEPTOR   TRENCHES    FOR    POSITIVE 
GROUND  WATER  CONTROL, 

Union  Carbide  Corp.,  Port  Lavaca,  TX.  Polyofins 

l)iv 

For  primary  bibliographic  entry  see  Field  5B. 

W87-09669 


GROUNDWATER  RESOURCE  ASSESSMENT 
AM)  MANAGEMENT  RECOMMENDATIONS 
I  OK  OUTAGAMIE  COUNTY,  WISCONSIN, 

POT  Valley  Water  Quality  Planning  Agency,  Mcn- 

W| 
I  or  primary  bibliographic  <-ntry  see  Field  4B. 
WH70WX) 


GAPS,  CONFLICTS,  OVERLAPS,  AND  INCON- 
SISTENCIES IN  TENNESSEE'S  ENVIRON- 
MENTAL LAWS  AND  REGULATIONS, 

Vanderbilt  Univ.,  Nashville,  TN.  Dept.  of  Civil 

and  Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-09746 


TRANSFER  OF  INFORMATION  AMONG 
WATER  QUALITY  VARIABLES  OF  THE  PO- 
TOMAC RIVER.  PHASE  III:  TRANSFERABLE 
AND  TRANSFERRED  INFORMATION, 

George    Washington     Univ.,     Washington,     DC. 

International  Water  Resources  Inst. 

For  primary  bibliographic  entry  see  Field  7C. 

W87-09750 


LONG-TERM  EFFECTIVENESS  AND  MAIN- 
TENANCE OF  VEGETATIVE  FILTER  STRIPS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agricultural  Engineering. 
T.  A.  Dillaha,  J.  H.  Sherrard,  and  D.  Lee. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-176251/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Virginia  Water  Resources  Research  Center, 
Blacksburg.  Bulletin  153,  December  1986.  39  p,  2 
fig,  2  tab,  28  ref. 

Descriptors:  "Vegetative  filter  strips,  'Buffer 
strips,  'Vegetative  filters,  'Nonpoint-source  pollu- 
tion, 'Water  pollution  control,  Sediment  transport, 
Deposition,  Nutrient  removal,  Water  quality. 

Vegetative  filter  strips  (VFS)  on  33  Virginia  farms 
were  visited  and  observed  over  a  13-month  period 
to  evaluate  their  long-term  effectiveness  for  water 
quality  improvement.  Operational  problems  ob- 
served during  the  site  visits  were  documented  and 
design  or  maintenance  procedures  to  alleviate  the 
problems  were  evaluated.  Of  the  VFS  observed, 
36%  were  judged  to  be  totally  ineffective,  were  no 
longer  in  existence,  or  were  simply  extensions  of 
pastures  -  although  all  were,  or  had  been,  part  of 
the  state  cost-share  program.  Most  of  the  sites 
visited  had  topographic  limitations  which  severely 
limited  VFS  performance.  Accumulation  of  sur- 
face runoff  in  natural  drainageways  within  fields 
before  it  reached  the  VFS  was  the  most  critical 
problem.  Runoff  from  the  drainageways  crossed 
the  VFS  in  a  few  narrow  areas,  totally  inundating 
the  filters  and  rendering  them  ineffective  for  sedi- 
ment and  nutrient  reduction.  This  situation  is  diffi- 
cult to  control  and  VFS  are  probably  not  appropri- 
ate for  fields  with  extensive  internal  drainageways 
unless  the  VFS  extend  up  into  the  fields  and  paral- 
lel the  drainageways  forming  wide  grassed  water- 
ways. Vegetative  filter  strips  were  judged  to  be 
beneficial  even  when  they  could  not  filter  sediment 
and  nutrients  from  runoff  because  they  provided 
localized  erosion  protection  in  critical  areas  along 
streambanks.  They  did  not  act  as  filters,  however, 
and  should  therefore  be  referred  to  as  vegetative 
buffer  strips  or  critical  area  plantings.  (USGS) 
W87-09752 


OPTIMIZATION  OF  RECREATIONAL  PO- 
TENTIAL IN  NUTRIENT-ENRICHED  LAKES 
BY  CONTROL  OF  FISH  POPULATIONS, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-09756 


FLOW  THROUGH  CLAY  LINERS:  MODEL 
PREDICTION  AND  FIELD  OBSERVATION, 

Wayne  State  Univ.,  Detroit,  MI.  Dept.  of  Civil 
Engineering. 
C.  J.  Miller. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-172664/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Michigan  Water  Research  Institute,  East 
Lansing,  Michigan.  Publication  No.  G1024-02, 
June  1986.  60  p,  15  fig,  3  tab,  20  ref,  2  append. 
Contract  No.  14-08-0001-G1024.  USGS  Project 
No.  G 1024-02. 


Descriptors:  'Landfills,  'Liners,  'Hazardous 
wastes,  'Groundwater  pollution,  Elays,  Numerical 
models,  Seepage. 

Low  permeability  liners  are  typically  constructed 
above  hazardous  waste  landfills  to  impede  the 
movement  of  moisture  into  the  waste,  thereby  re- 
ducing the  volume  of  moisture  available  for  leach- 
ate  generation.  Leachate  is  a  potential  source  of 
groundwater  contamination.  Thus,  the  concern  for 
adequately  designed  cover  liners.  One  of  the  pri- 
mary parameters  which  must  be  estimated  when 
assessing  the  adequacy  of  a  particular  liner  design 
is  the  expected  liner  leakage.  However,  present 
approaches  to  this  prediction  neglect  many  critical 
aspects  of  the  problem  and  have  not  been  verified 
with  field  measurements.  The  present  report  ad- 
dresses this  problem  using  a  numerical  model  of 
the  general  landfill  cover  liner  problem  and  data  of 
moisture  profiles  within  the  cover  liner  of  a  proto- 
type landfill.  The  numerical  model  requires  user- 
supplied  input  to  characterize  the  prototype  land- 
fill conditions:  precipitation  records,  liner  geome- 
try, liner  material  properties,  and  appropriate  ini- 
tial and  boundary  conditions.  The  mode!  output 
includes  time-dependent  leakage  rates,  cumulative 
leakage  volumes,  and  moisture  profiles  for  the  liner 
material.  The  field  data  of  moisture  profiles  are 
available  for  a  seven  month  period.  The  data  is 
compared  to  the  site  precipitation  history  and  ex- 
pected leakage  conditions.  (USGS) 
W87-09760 


REDUCTION  OF  NITRATE  LEACHING 
LOSSES  BY  COMPUTERIZED  NITROGEN 
AND  IRRIGATION  WATER  SCHEDULING 
FOR  CORN, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Crop 
and  Soil  Sciences. 

B.  G.  Ellis,  T.  Louden,  and  J.  T.  Ritchie. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-1 72623/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Michigan  Water  Research  Institute,  East 
Lansing,  Michigan.  Publication  No.  G 1024-03, 
June  1986.  42  p,  4  fig,  14  tab,  3  ref.  Contract  No. 
1 4-08-000 1-G 1024.  USGS  Project  No.  G1024-03. 

Descriptors:  'Nitrate  leaching,  'Nitrogen  schedul- 
ing, 'Irrigation  scheduling,  'Irrigation  design, 
Contamination,  Model  studies,  Corn,  CERES- 
Maize  model. 

This  one  year  study  showed  that  the  CERES- 
Maize  model  for  irrigation  and  nitrogen  scheduling 
is  a  management  tool  that  may  be  developed  for 
practical  use  either  by  individual  farmers  or  by 
advisory  personnel  who  offer  this  service  to  farm- 
ers. The  model  predicted  well  the  yield  of  irrigated 
field  corn  but  not  for  irrigated  seed  corn.  Addition- 
al work  to  validate  the  model  for  seed  corn  (and 
other  crops)  will  be  necessary.  The  model  predict- 
ed ammonium  levels  in  the  soil  profile  rather  well, 
but  underestimated  the  nitrate  levels.  The  degree 
of  agreement  was  sufficiently  close  to  suggest  that 
further  validation  and  adjustment  of  the  model 
would  be  desireable  and  not  too  difficult  to  accom- 
plish. But  the  data  showed  that  the  degree  of 
nitrate  leaching  from  the  profile  would  be  reduced 
through  nitrogen  scheduling  without  measurable 
loss  of  yield.  Modifications  in  the  CERES-Maize 
model  were  made  that  made  it  more  user  friendly 
so  that  it  can  easily  be  run  by  a  farmer  on  a  micro- 
computer. The  cost  of  the  computer  necessary  to 
accomplish  this  is  less  than  $2,000  and  is  already  a 
part  of  many  farm  operations.  (USGS) 
W87-09761 


FUTURE  DRINKING  WATER  -  STATE  AND 
LOCAL  POLICIES  FOR  PROTECTING 
FUTURE  DRINKING  WATER  RESERVOIR 
SITES  AND  WATERSHEDS  IN  NORTH  CARO- 
LINA, 

North  Carolina  Univ.  at  Chapel  Hill.  Center  for 
Urban  and  Regional  Studies. 
R.  J.  Burby,  D.  J.  Brower,  and  D.  Whittington. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-170412/ 
AS.  Price  codes:  A07  in  paper  copy,  A01  in  micro- 
fiche. North  Carolina  Water  Resources  Research 
Inst.,  Raleigh,  NC.  Completion  Report  No.  222, 
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December  1985.  126p,  2  fig,  8  tab,  89  ref.  Contract 
No.   14-08-001-G-924.  USGS  Proj.  No.  G-924-03. 

Descriptors:  'Watersheds,  'Drinking  water 
•Legal  aspects.  *Policy  making,  *North  Carolina, 
Land  use.  Reservoir  sites,  Water  supply,  Nonpoint 
pollution  sources. 

High  quality  drinking  water  is  essential  to  maintain 
the  health  and  well-being  of  the  citizens  of  North 
Carolina  and  is  a  critical  ingredient  in  future  eco- 
nomic growth.  Drinking  water  supplies  needed  to 
meet  those  needs,  however,  can  no  longer  be  taken 
for  granted.  This  report  examines  threats  to  future 
drinking  water  sources  from  urban  expansion  and 
agricultural  practices  in  North  Carolina.  It  docu- 
ments current  policies  and  programs  adapted  by 
local  governments  to  protect  potential  drinking 
water  supplies.  Finding  those  policies  inadequate, 
it  examines  a  broad  range  of  state  programs  that 
could  be  used  to  preserve  future  reservoir  sites  and 
protect  water  quality  in  watersheds  that  might  be 
used  in  the  future  as  drinking  water  sources.  A 
panel  of  state  and  local  officials  rated  the  effective- 
ness and  feasibility  of  those  state  policy  options. 
Based  on  the  panel's  assessments,  this  report  out- 
lines a  comprehensive  program,  involving  a  part- 
nership of  state  and  local  government,  for  protect- 
ing reservoir  sites  and  watersheds  needed  to  supply 
drinking  water  in  future  years.  (Lambert-UNC- 
W  K.K.I) 
W87-09764 


BIOLOGICAL  REMOVAL  OF  CHLORINATED 
HYDROCARBONS  FROM  WATER, 

Louisiana  State  Univ.,  Baton  Rouge.  Inst,  for  En- 
vironmental Studies. 

For   primary   bibliographic   entry   see   Field    5D 
W87-09769 


DEVELOPMENT  OF  CONFIDENCE  INTER- 
VALS AND  MONTHLY  DESIGN  VALUES  FOR 
LOW  STREAMFLOWS, 

Georgia   Univ.,   Athens.   Dept.   of  Statistics   and 

Computer  Science. 

For  primary  bibliographic  entry  see  Field  2E 

W87-09779 


PERFORMANCE  EVALUATION  OF  A  DETEN- 
TION BASIN  AND  COALESCING  PLATE  OIL 
SEPARATOR  FOR  TREATING  URBAN 
STORMWATER  RUNOFF, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 6 
For  primary   bibliographic   entry   see   Field   5D 
W87-09796 


INFLUENCE  OF  POTASSIUM  MINING  IN  CA- 
TALONIA ON  THE  QUALITY  OF  THE  WATER 

r?vrTV,^^BSEGAT  RIVER  (BARCELONA) 
(INFLUENCIA  DE  LA  MINERIA  POTASICA 
£^ALA£A  EN  LA  CAL">AD  DEL  AGUA  DEL 
RIO  LLOBREGAT  (BARCELONA)), 

Comisana  de  Aguas  del  Pirineo  Oriental,  Barcelo- 
na (Spain). 

For  primary  bibliographic  entry  see  Field  5B 
W87-09886 


£££?,£  THE  MINING  OF  SOFT  COAL.  A 

5£S»,?F«A  PILOT  AREA  (EL  AGUA  EN  LA 

ZONA  PiLOTO^  HULLA'  ESTUDI°  DE  UNA 

Empresa  Naciona'l  Adaro  de  Investigaciones  Min- 
eras  S.A.,  Madrid  (Spain). 

F£r-7P,dmary  bibli°graphic  entry  see  Field  5B. 
W87-09887 

SK?™;,^  DRAINAGE  OF  WATER  IN 
MINE  TAILINGS  DAMS, 

Carleton  Univ.,  Ottawa  (Ontario).  Dept.  of  Civil 

G.  E.  Bauer. 

IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I  and  II,  1984.  SIAMOS  78.  p  1125-1137  6 
fig,  1 3  ref. 


Descriptors:  'Water  quality  control,  *Mine  wastes, 
Waste  disposal,  "Hydraulic  structures,  *Dams, 
Dam  stability,  Canada,  Economic  aspects,  Costs 
Industrial  wastes,  Drainage,  Water  pollution  con- 
trol, Monitoring,  Design  criteria. 

Mining  is  one  of  the  largest  industries  in  Canada. 
The  costs  of  controlling  water  in  tailings  structures 
represents  a  major  share  of  the  total  cost  of  tailings 
disposal.  Furthermore,  the  control  and  drainage 
system  adopted  will  have  an  influence  on  the  sta- 
bility of  the  dam  and  on  the  pollution  potential  of 
the  environment.  Monitoring  of  water  pressures 
and  water  flow  within  these  structures  will  supply 
valuable  records  during  construction  and  for  future 
design  considerations.  (Author's  abstract) 
W87-09894 


MARINE  POLLUTION  AND  COUNTERMEAS- 
URES  IN  JAPAN, 

Environment  Agency,  Tokyo  (Japan).  Water  Qual- 
ity Bureau. 

For  primary  bibliographic  entry  see  Field  5B 
W87-09932 


PLANNING  FOR  THE  FUTURE, 

Pirnie  (Malcolm),  Inc.,  White  Plains,  NY. 

For   primary   bibliographic   entry   see   Field   6D 

W87-09935 


PUTTING  THE  GROUNDWATER  MONITOR- 
ING PIECES  TOGETHER, 

Pirnie  (Malcolm),  Inc.,  White  Plains,  NY 

D.  K.  Cohen,  and  S.  A.  Smiriglio. 

Water  Engineering  and  Management  WENMD2 

Vol.   134,  No.  2,  p  24-26,  February   1987.  4  fig. 

Descriptors:  "Groundwater  monitoring,  *Water 
quality  management,  "Groundwater  management 
"Monitoring  wells,  "Groundwater,  Water  manage- 
ment, Drinking  water,  Safe  Drinking  Water  Act 
Legislation,  Monitoring,  Wells,  Construction  mate- 
rials, Measuring  instruments,  Groundwater  pollu- 
tion, Groundwater  level. 

New  amendments  to  the  Safe  Drinking  Water  Act 
of  June  1986  call  for  a  significant  increase  in  the 
pace  of  groundwater  monitoring  activities.  The  US 
Environmental  Protection  Agency  is  required  to 
identify  additional  monitoring  methods  to  enable 
early  detection  of  contamination.  States  will  be 
required  to  assume  responsibility  for  monitoring 
and  to  establish  wellhead  protection  areas.  The 
design  of  monitoring  wells  was  reviewed  and  the 
recent  changes  in  the  materials  used  for  their  con- 
struction were  detailed.  New  technologies  which 
have  simplified  groundwater  level  measurement 
and  increased  the  accuracy  of  groundwater  quality 
measurements  were  presented.  (Wood-PTT) 
W87-09936  ' 


NEW   APPLICATION   FOR   A   TRIED   TECH- 
NOLOGY, 

Arber  (Richard  P.)  Associates,  Inc.,  Denver,  CO. 
For  primary  bibliographic  entry  see  Field  5F 
W87-09937 


BIOLOGICAL  TESTING  TO  CONTROL  TOXIC 
WATER  POLLUTANTS, 

Environmental    Protection   Agency,    Washington 

DC.  Office  of  Water  Enforcement. 

For  primary  bibliographic  entry  see  Field  5A. 


LANDSAT       DATA       FOR       REGULATORY 
PERMIT  MONITORING, 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  7B 

W87-09992 


USE  OF  PEAT  IN  WATER  POLLUTION  CON- 
TROL: A  REVIEW, 

T.  Viraraghavan,  and  A.  Ayyaswami. 

Canadian  Journal  of  Civil  Engineering  CJCEB8 

Vol.  14,  No.  2,  p  230-233,  April  1987.  2  tab,  35  ref 


Techniques  Of  Planning— Group  6A 

Descriptors:  "Peat,  "Literature  reviews,  "Pollution 
control,  "Wastewater  treatment,  Water  treatment 
Water  quality. 

Peat,  besides  being  plentiful  and  inexpensive  pos- 
sesses several  other  qualities  that  make  it  an  effec- 
tive medium  for  the  removal  of  pollutants.  This 
paper  presents  a  review  of  its  use  in  water  pollu- 
tion control  -  in  the  treatment  of  sanitary  and 
industrial  wastewaters.  (Author's  abstract) 
W87-10109 

6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 

RECENT  ASPECTS  OF  STUDY  METHODS  OF 
DRAINAGE  OF  OPEN  PITS  EXCAVATIONS 
(ASPECTS  RECENTS  DES  METHODES 
D'ETUDE  DU  DRAINAGE  DES  MINES  A  CIEL 

Bureau  de  Recherches  Geologiques  et  Minieres, 
Orleans  (France). 
B.  Feuga,  and  R.  Pasquet. 

IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos)  Vol- 
umes I,  1984.  SIAMOS  78.  p  603-618,  2  fig,  4  ref. 

Descriptors:  "Mine  drainage,  "Groundwater 
movement,  "Hydrologic  data  collections,  Core 
drilling,  Drainage  engineering,  Geohydrology, 
Hydrologic  models,  Project  planning,  Piezometers 
Data  interpretation. 

Studies  of  open  pit  mine  drainage  may  be  made 
during  project  planning  or  when  the  stability  of  the 
mine  is  threatened.  In  the  latter  case,  the  urgency 
of  the  situation  makes  it  necessary  to  utilize  rapid 
study  techniques  so  that  the  range  of  available 
means  is  somewhat  reduced.  Geohydrological  sur- 
veys are  the  starting  point  for  all  drainage  studies. 
Point  piezometers  are  used  for  this  phase.  A  geo- 
logical study  is  carried  out  by  sampling  surface 
outcrops  and  mine  reconnaissance  galleries  or  by 
core  drilling.  A  computerized  data  processing 
method  has  been  developed  making  it  possible  to 
determine  the  orientation  of  the  main  permeabili- 
ties of  the  medium  and  their  relative  values.  Lastly, 
the  absolute  value  for  terrain  permeabilities  is  de- 
termined by  in  situ  tests  in  the  simplest  manner 
possible.  This  body  of  data  is  used  for  a  simulation 
model  for  groundwater  flow  around  the  pit.  The 
model  can  be  numerical  or  an  analog  model.  In 
practice,  it  is  rarely  possible  to  apply  completely 
this  ideal  study  pattern.  The  greatest  attention 
should  be  given  to  the  collection  of  all  available 
data  and  a  careful  interpretation  of  this  data  (See 
also  W87-09568)  (Geiger-PTT) 
W87-09605 


GROUNDWATER  MANAGEMENT:  THE  USE 
OF  NUMERICAL  MODELS, 

Butler  Univ.,  Indianapolis,  IN.  Holcomb  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  4B 

W87-09623 


INSTANTANEOUS  UNIT  HYDROGRAPHS    A 
GEOMORPHOLOGIC  APPROACH, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  4A 

W87-09777 


SYSTEM     COOPERATION     IN     REGIONAL 
WATER  SUPPLY  PLANNING, 

Washington  Univ.,  Seattle.   Dept.  of  Civil  Engi- 
neering. 
For  primary  bibliographic  entry  see  Field  6E. 

W87-09798 


IRRIGATED  AGRICULTURAL  DECISION 
STRATEGIES  FOR  VARIABLE  WEATHER 
CONDITIONS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
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Group  6A— Techniques  Of  Planning 

Agricultural  Economics  and  Agricultural  Business. 
For  primary  bibliographic  entry  see  Field  3F. 

W87-09800 

6B.  Evaluation  Process 


WATER  AND  THE  MICHIGAN  ECONOMY: 
ESTIMATING  THE  ECONOMIC  VALUE  OF 
MICHIGAN'S  FRESH  WATER, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Agri- 
cultural Economics. 

For  primary  bibliographic  entry  see  Field  6C. 
W87-09763 

METHOD  FOR  IDENTIFYING  WATER  RE- 
SOURCES RESEARCH  NEEDS  AND  SETTING 
PRIORITIES  AMONG  THEM, 

Tennessee  Univ.,  Knoxville.  Water  Resources  Re- 
search Center. 
W.  F.  Brandes. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  PB86- 167640/ 
AS.  Price  codes:  A19  in  paper  copy,  A01  in  micro- 
fiche. Research  Report  No.  105,  November  1985. 
426  p,  33  fig,  180  ref,  6  append.  Contract  No.  14- 
34-0001-8135  and  1489.  USGS  Project  No.  B-038 
and  C-10144-G. 

Descriptors:  *Research  priorities,  'Analytical 
techniques,  'Tennessee,  *Water  research  manage- 
ment, Research  and  development,  Water  resources 
management. 

The  objective  was  to  test  a  series  of  procedures  to 
identify  and  prioritize  the  water  research  needs  of 
a  state.  A  method  was  sought  that  would:  (1)  be 
understandable  to  decision-makers,  (2)  combine 
subjective  judgement  with  the  discipline  of  a  struc- 
tured approach,  (3)  be  sufficiently  discriminatory 
to  limit  the  number  of  selections  and  (4)  achieve 
consensus  among  interest  groups.  There  were  four 
stages.  First  four  open  conferences  were  held  in 
cities  across  the  state.  Second,  a  directed  survey 
was  conducted  by  mail-out  questionnaires.  Third, 
the  water  problems  thus  identified  were  translated 
into  researchable  topics  by  a  series  of  'elite'  inter- 
views. Fourth,  the  potential  researchable  topics 
were  prioritized  by  three  independent  methods:  the 
Expert  Panel/Nominal  Group  Technique,  the 
Delphi  procedure,  and  Interpretive  Structural 
Modeling.  Participants  in  the  interviews  and  the 
prioritizing  phases  were  selected  from  a  common 
matrix  in  each  case  to  provide  a  representative 
distribution  of  fields  of  expertise  and  institutional 
affiliations.  Substantial  concordance  between  sepa- 
rate panels  using  different  prioritizing  approaches 
provides  a  high  level  of  confidence  in  the  overall 
effectiveness  of  the  method.  (Brandes-Univ.  of 
Tenn.) 
W87-09772 


EVALUATION   OF   USER   CHARGES   TO   FI- 
NANCE WATER  SERVICES, 

Georgia  Univ.,  Athens.  Inst,  of  Natural  Resources. 
For  primary  bibliographic  entry  see  Field  6C. 
W87-O9780 


model  developed  provides  a  quantitative  method- 
ology for  determining  visual  quality  on  the  basis  of 
available  Geographic  Information  System  factors. 
These  factors  are  utilized  to  develop  the  prefer- 
ence attributes,  Color,  Form,  Texture  and  Line, 
which  are  associated  with  the  assessment  of  visual 
quality.  The  preference  attributes  are  then  com- 
bined through  a  decision  making  process  into  a 
continuum  of  Distinctive,  Good,  Average  and 
Minimal  visual  quality  and  is  expressed  digitally  in 
map  format.  By  providing  visual  quality  informa- 
tion in  a  digital  format  it  can  be  treated  as  a 
discrete  component  of  the  planning  process  similar 
to  physical,  cultural  and  economic  attributes. 
(Huffsey-Univ.  of  KY,  WRRI) 
W87-09789 


ECONOMIC  IMPACT  OF  WATER  MANAGE- 
MENT STRATEGY  FOR  WATER  SURPLUS 
AREAS  WITH  GROUND  WATER  OVERDRAFT 
PROBLEMS, 

Mississippi  State  Univ.,  Mississippi  State.  Div.  of 
Business  Research. 
L.  R.  Cheatham. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-164217/ 
AS.  Price  codes:  A08  in  paper  copy,  A01  in  micro- 
fiche. Mississippi  Water  Resources  Research  Insti- 
tute, Mississippi  State.  Technical  Completion 
Report,  September  1985.  146  p,  2  fig,  35  tab,  57  ref. 
USGS  Project  No.  G9 15-02. 

Descriptors:  'Groundwater  management,  'Eco- 
nomic impact,  'Political  aspects,  'Mississippi, 
Water  policy,  Water  use,  Water  law,  Water  alloca- 
tion. 

This  study  was  designed  to  provide  an  economic 
and  institutional  assessment  of  alternative  strategies 
to  deal  with  the  type  of  groundwater  mining  prob- 
lems encountered  in  Mississippi  and  determine  how 
solutions  can  best  be  implemented  and  adminis- 
tered through  a  functional  framework.  Emphasis 
was  placed  on  dealing  with  obstacles  and  con- 
straints which  have  historically  prevented  effective 
management  planning  and  implementation  of  solu- 
tions to  problems.  Experiences  of  other  regions  of 
the  nation  provide  useful  practices  transferable  to 
areas  where  irrigation  and  catfish  farming  are  the 
primary  causal  factors.  A  case  study  investigation 
using  the  Tombigbee  River  Valley  Water  Manage- 
ment District  (TRVWMD)  and  the  encompassed 
Tupelo-Lee  County  area  provided  a  mechanism 
for  investigating  localized  overdraft  problems  due 
to  population  growth  and  industrial  development. 
Findings  from  previous  studies  and  three  series  of 
questionnaires  provided  data  to  evaluate  options 
and  economic  impacts.  The  only  permanent  solu- 
tion to  localized  overdraft  is  conjunctive  supply 
systems.  An  organization  like  TRVWMD  will 
likely  not  enter  directly  into  the  business  of  supply- 
ing water.  However,  it  is  likely  to  be  an  important 
link  in  the  administrative  framework  of  the  state 
management  system  and  play  a  major  role  in  estab- 
lishment of  groundwater  control  criteria. 
(Cheatham-MSU) 
W87-09802 


MODEL  FOR  ASSESSING  THE  VISUAL  RE- 
SOURCES OF  RIVER  BASINS  AS  AN  AID  TO 
MAKING  LANDUSE  PLANNING  DECISIONS, 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

T.  J.  Nieman,  D.  S.  Meshako,  D.  Walters,  M.  M. 
Davis,  and  C.  C.  Elliot. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-159372/ 
AS.  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Report  No  166,  July  1986.  98  p,  29  fig,  5  tab, 
45  ref.  Contract  No.  1 4-08-000 1-G908;  14-08-0001- 
O1019     USCiS   Project   No.   G908-04;   G1019-04. 

Descriptors  'Land  use,  'Water  resources  develop- 
ment, 'Esthetic*,  'Planning,  Model  studies,  Deci- 
sion making.  Water  policy. 

I  he  visual  quality  of  a  river  basin  and  its  associat- 
ed properties  can  hi-  identified,  evaluated  and  inte- 
grated  into   the   landscape   planning  process    The 


METHODOLOGY  FOR  A  WATER  MANAGE- 
MENT PLAN  IN  A  WATER  SURPLUS  STATE, 

Mississippi  State  Univ.,  Mississippi  State.  Dept.  of 
Civil  Engineering. 
G  F.  Mitchell,  and  D.  A.  Krane. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-164225/ 
AS.  Price  codes:  A07  in  paper  copy,  A01  in  micro- 
fiche. Mississippi  Water  Resources  Research  Insti- 
tute, Mississippi  State.  Technical  Completion 
Report,  September  1985.  122  p,  99  fig,  3  tab,  75  ref, 
4  append.  USGS  Project  No.  G9 15-03. 

Descriptors:  'Water  allocation,  'Management 
planning,  'Water  use,  Water  management, 
Groundwater  management,  Water  policy. 

In  a  desire  to  promote  industrial  and  agricultural 
growth,  water  surplus  states  have  allowed  indis- 
criminate and  often  wasteful  appropriations  of 
their  seemingly  abundant  groundwater  resources. 
However,  it  is  now  realized  that  rates  of  ground- 
water withdrawal  are  excessive  and  in  some  areas 


have  approached  critical  conditions.  In  order  for 
water  surplus  states  to  continue  to  grow  and 
expand  economically,  a  balanced  water  manage- 
ment programs  is  essential.  This  research  project 
begins  the  process  of  developing  a  water  manage- 
ment methodology  through  evaluation  of  existing 
state  water  management  plans  and  a  survey  of 
community  water  system  managers  in  a  water  sur- 
plus state.  Documents  were  obtained  from  31  of 
the  50  states  and  evaluated  by  classifying  them 
along  several  analytical  dimensions  such  as  central- 
ization of  state  water  management  agencies.  Sever- 
al figures  were  prepared  for  comparison  on  the 
basis  of  the  existing  water  legislation,  type  of  man- 
agement plan  suggested  and  fragmentation  of 
water  management  authority.  A  20%  return  was 
obtained  of  the  survey  of  water  system  managers. 
Of  this  group  over  one-fourth  perceived  their  local 
water  supply  to  be  adequate  indefinitely.  Twenty- 
seven  percent  did  not  measure  water  supplied,  and 
14%  did  not  measure  water  used.  Over  half  felt 
that  management  of  groundwater  in  critical  areas 
should  be  handled  by  apportioning  among  users 
with  basis  of  apportionment  either  equally  among 
users  or  secondly  by  priority  use  formula.  (Mitch- 
ell-MSU) 
W87-09803 


HYDROGEOLOGY  IN  THE  VALUATION  OF 
MINERAL  DEPOSITS  (CONCURSO  DE  LA  HI- 
DROGEOLOGIS  SUBTERRANEA  EN  LA  VA- 
LORACION  DE  YACIMIENTOS), 

Sociedad    Minera    y    Metalurgica   de    Penarroya- 
Espana  S.A. 
P.  Garcia-Caro. 

IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I  and  II,   1984.  SIAMOS  78.  p  1225-1232. 

Descriptors:  'Economic  aspects,  'Cost-benefit 
analysis,  'Mineral  industry,  Cost  analysis,  Evalua- 
tion, Minerals,  Parametric  hydrology,  Market 
value,  Profit. 

For  the  establishment  of  a  plan  concerning  the 
investment  in  and  exploitation  of  an  ore  deposit,  it 
is  necessary  to  know  the  parametric  measure  that, 
coupled  with  the  market  position,  allows  the  calcu- 
lation of  the  final  expected  profit.  Certainty  in- 
creases with  greater  knowledge  of  the  ore  deposit. 
In  this  stage  of  the  evaluation,  not  considering  the 
presence  of  underground  water  could  cause  the 
ruin  of  the  project.  (Author's  abstract) 
W87-09900 

6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 

STRATEGIES  FOR  CONVERSION  OF 
HIGHLY  ERODING  CROPLAND  IN  WEST 
TENNESSEE, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Agricultural 
Economics  and  Rural  Sociology. 
W.  M.  Park,  L.  H.  Keller,  R.  J.  Menard,  and  S.  E. 
Monteith. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-177143/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Tennessee  Water  Resources  Research 
Center,  Knoxvill.  Research  Report  No.  112,  Sep- 
tember 1986.  43  p,  17  ref.  Contract  No.  14-08-0001- 
G1045-03.  USGS  Project  No.  G1045. 

Descriptors:  'Cropland,  'Erosion  control,  'Cost 
analysis,  'Tennessee,  Cost  sharing,  Public  policy, 
Education,  Regulations. 

High  rates  of  erosion  from  marginal  cropland  in 
West  Tennessee  result  in  substantial  off-site  costs 
of  sedimentation  and  water  quality  degradation. 
Traditional  approaches  involving  technical  and  fi- 
nancial assistance  in  federal  soil  erosion  control 
programs  have  not  been  very  effective  in  inducing 
conversion  of  such  cropland  to  permanent  vegeta- 
tive cover.  Partial  explanations  for  this  include  the 
following:  soybean  price  incentives  encouraged 
acreage  expansion  in  the  1970's;  marginal,  highly 
eroding  land  typically  makes  up  a  small  portion  of 
cropland  fields;  farm  structure  has  shifted  toward 
crop  specialization   without  livestock  enterprises; 


60 


WATER  RESOURCES  PLANNING— Field  6 


Water  Demand — Group  6D 


farmers  may  not  recognize  the  degree  of  erosion 
problem;  farmers  may  overestimate  yields  and  un- 
derestimate production  costs.  Use  of  the  variable 
cost-share  level  option  in  the  Agricultural  Conser- 
vation Program  does  not  appear  to  result  in  some- 
what greater  conversion  of  more  highly  eroding 
land,  however,  the  cost-share  formula  could  be 
modified  to  strengthen  incentives  toward  this  end. 
A  differential  bid  approach  offering  annual  pay- 
ments for  long-term  conversion  could  target  highly 
eroding  land,  but  the  public  cost  per  ton  of  erosion 
reduction  would  be  relatively  high.  Information 
and  education  strategies  seem  to  have  an  important 
role  to  play,  while  regulatory  approaches  would 
face  barriers  of  administrative  and  political  feasibil- 
ity. (Gangaware-Univ.  of  Tenn.) 
W87-09748 


WATER  AND  THE  MICHIGAN  ECONOMY: 
ESTIMATING  THE  ECONOMIC  VALUE  OF 
MICHIGAN'S  FRESH  WATER, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Agri- 
cultural Economics. 

L.  W.  Libby,  J.  P.  Hoehn.  J.  Caudill,  and  D. 
Walker. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87- 172672/ 
AS.  Price  codes:  A07  in  paper  copy,  A01  in  micro- 
fiche. Michigan  Water  Research  Institute,  East 
Lansing,  Michigan.  Publication  No.  G 1024-05, 
June  1986.  126  p,  12  fig,  9  tab,  82  ref,  append. 
Contract  No.  1 4-08-000 1-G 1024.  USGS  Project 
No.  G 1024-05. 

Descriptors:  *Water  resources,  *Water  manage- 
ment, 'Water  value,  'Michigan,  Planning,  Model- 
ing, Economics,  Public  water  systems,  Water 
costs. 

Michigan's  water  resources  are  an  important  input 
into  a  range  of  residential,  agricultural,  recreation- 
al, and  commercial  activities.  Because  these  vari- 
ous activities  draw  upon  the  same  water  resources, 
conflicts  arise.  Resolution  of  these  conflicts  require 
tradeoffs  and  compromise.  One  way  to  quantify 
the  tradeoffs  involved  in  water  quality  manage- 
ment is  to  measure  the  economic  value  of  water 
resources  to  the  various  interests  involved.  The 
primary  objective  of  this  study  was  to  contribute 
to  the  development  of  information  and  procedures 
for  assessing  the  economic  value  of  Michigan's 
water  resources.  Given  the  existing  policy  de- 
mands and  the  generic  nature  of  economic  valu- 
ation procedures,  the  study  focused  on  the  man- 
agement tradeoffs  involving  groundwater  re- 
sources. The  study's  main  accomplishments  in- 
clude a  description  of  methods  to  :  1.  Improve  the 
quality  of  information  available  for  groundwater 
planning  and  management  in  Michigan.  2.  Develop 
and  apply  procedures  for  estimating  the  economic 
values  associated  with  some  subset  of  Michigan's 
groundwater  resources.  3.  Establish  a  basis  for 
continuing  research  on  the  economic  value  of 
water  resources.  (USGS) 
W87-09763 


EVALUATION  OF  USER  CHARGES  TO  FI- 
NANCE WATER  SERVICES, 

Georgia  Univ.,  Athens.  Inst,  of  Natural  Resources. 
R.  M.  North,  H.  A.  Pless,  J.  Sellers,  and  Y. 
Parmelee. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-179503/ 
AS.  Price  codes:  ACM  in  paper  copy,  A01  in  micro- 
fiche Environmental  Resources  Center,  Georgia 
Institute  of  Technology,  Atlanta,  Report  No.  ERC 
06-86,  July  1986.  58  p,  11  tab,  9  fig,  10  ref.  Con- 
tract No.  14-O8-0001-G1011.  USGS  Project  No 
G1011-06. 

Descriptors:  'Pricing,  'User  charges,  'Cost  shar- 
ing, 'Financial  feasibility,  Financing,  Economic 
cost,  Water  rates,  Repayment,  Demand,  Benefit 
cost  analysis,  Cost  allocation,  Water  rights,  Tariff, 
Market  value,  Water  policy,  Georgia. 

As  appropriated  Federal  funds  for  water  resources 
projects,  programs  and  services  decline  the  fund- 
ing needs  must  be  made  up  by  state  and  local 
governments  and/or  by  the  private  sector  business- 
es and  consumers.  As  the  responsibility  for  infra- 


structure moves  to  the  private  sector  it  is  essential 
for  economic  efficiency  and  financial  feasibility  to 
price  water  services  at  their  full  cost  or  at  least  a 
price  that  reflects  their  value  to  consumers  and 
users  in  a  manner  that  covers  at  least  the  full  cost. 
For  all  of  the  flow  services  produced  by  water 
(supply,  waste  treatment,  hydropower),  a  two  part 
tariff  is  recommended  to  reflect  a  capacity  charge 
and  a  commodity  charge.  Tariffs  should  be  set  to 
reflect  the  high  fixed  cost  of  service  and  to  reflect 
user  willingness  to  pay  for  essential  services.  The 
excess  revenue  may  be  used  to  provide  for  welfare 
transfer  to  low  income  users  or  to  provide  for 
water  related  common  goods  type  services  such  as 
flood  control  or  environmental  enhancement.  This 
study  reviews  demand  theory  and  presents  a  case 
study  for  Price/Income  elasticities  of  demand  for 
Georgia  municipal  systems  to  illustrate  Price  and 
Income  effects  on  revenues.  Similar  theoretical 
constructs  are  presented  for  two  market  pricing 
solutions  and  for  discriminatory  pricing  within  a 
market  for  flow  type  commodities,  both  systems 
intended  to  generate  revenue  more  closely  aligned 
to  market  value  of  the  services  provided.  A  second 
case  study  is  used  to  show  how  updated  'alterna- 
tive cost'  pricing  will  lead  to  increases  of  4-10 
times  in  the  revenue  received  from  hydropower 
generation  (capacity  and  energy).  Although  some 
repayments  are  long  term  contracts,  there  are  op- 
portunities to  renegotiate  contracts  for  better  terms 
to  Federal  agencies  producing  and  marketing  hy- 
dropower. Specific  details  are  given  for  the  South- 
east Power  Administration.  (SEPA)  (North-Univ. 
of  Georgia) 
W87-09780 


ORGANIZATION,  CAPITAL  NEEDS  AND  FI- 
NANCIAL CAPACITY  OF  FMHA-FINANCED 
WATER  SUPPLY  UTILITY  SYSTEMS  IN 
SOUTH  CAROLINA, 

Clemson  Univ.,  SC.  Dept.  of  Agricultural  Eco- 
nomics and  Rural  Sociology. 
J.  C.  Hite,  B.  L.  Dillman,  G.  L.  Carriker,  and  G. 
B.  Tinubu. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86- 157088/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. South  Carolina  Water  Resources  Research 
Institute,  Clemson.  Report  No.  118,  August  1985. 
47  p,  18  tab,  2  ref.  Contract  No.  1 4-08-000 1-G932. 
USGS  Project  No.  G932-02-SC. 

Descriptors:  'Pricing,  'Repayment,  'Water 
demand,  'Evaluation  process,  'Economic  projec- 
tions, 'South  Carolina,  Cost  allocation,  Cost  shar- 
ing, Data  acquisition. 

An  overview  is  presented  of  the  organization  and 
financial  condition  of  the  344  community  water 
systems  in  South  Carolina  operated  by  governmen- 
tal or  quasi-governmental  non-profit  water  compa- 
nies or  authorities.  Hypotheses  are  presented  from 
a  preliminary  analysis  of  data  provided  by  two 
state  government  agencies  and  a  survey  of  Farmers 
Home  Administration  (FmHA)  borrowers.  Prelim- 
inary analysis  allows  little  generalization  about  the 
financial  characteristics  of  water  supply  systems 
due  to  large  ranges  and  high  standard  errors  on  the 
different  income  statement  and  balance  sheet  items. 
Looking  at  individual  systems,  however,  it  is  clear 
that  there  are  some  with  present  or  potential  finan- 
cial difficulties;  e.g.,  some  systems  have  operating 
expenses  exceeding  operating  income,  and  some 
have  negative  debt/equity  ratios.  While  there  are 
not  obvious  economies  of  scale  associated  with 
output  level,  there  may  be  economies  of  scale 
associated  with  capacity.  It  appears  that,  if  period- 
ic water  shortages  are  to  be  avoided,  treatment 
capacity  will  need  to  be  expanded  by  12  to  30 
percent  of  the  systems,  the  upper  figure  probably 
being  more  realistic.  Ways  and  means  must  be 
found  to  finance  this  expansion  of  treatment  capac- 
ity as  federal  loan  and  grant  programs  are  termi- 
nated. (Dillman-WRRI) 
W87-09786 


TEXAS     STREAM-GAGING     PROGRAM:     AN 
ANALYSIS  OF  DATA  USES  AND  FUNDING, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7A. 


W87-09835 


HYDROGEOLOGY  IN  THE  VALUATION  OF 
MINERAL  DEPOSITS  (CONCURSO  DE  LA  HI- 
DROGEOLOGIS  SUBTERRANEA  EN  LA  VA- 
LORACION  DE  YACIMIENTOS), 

Sociedad    Minera    y    Metalurgica   de    Penarroya- 

Espana  S.A. 

For  primary  bibliographic  entry  see  Field  6B. 

W87-09900 
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ORGANIZATION,  CAPITAL  NEEDS  AND  FI- 
NANCIAL CAPACITY  OF  FMHA-FINANCED 
WATER  SUPPLY  UTILITY  SYSTEMS  IN 
SOUTH  CAROLINA, 

Clemson  Univ.,  SC.  Dept.  of  Agricultural  Eco- 
nomics and  Rural  Sociology. 
For  primary  bibliographic  entry  see  Field  6C. 

W87-09786 


MODELING  IRRIGATION  IN  THE  COLUM- 
BIA, 

Washington  State  Univ.,  Pullman.  Coll.  of  Agri- 
culture and  Home  Economics. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-09793 


METHODOLOGY  FOR  A  WATER  MANAGE- 
MENT PLAN  IN  A  WATER  SURPLUS  STATE, 

Mississippi  State  Univ.,  Mississippi  State.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  6B. 

W87-09803 


DESCRIPTION  OF  WATER-SYSTEMS  OPER- 
ATIONS IN  THE  ARKANSAS  RIVER  BASIN, 
COLORADO, 

Geological  Survey,  Pueblo,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-09852 


PLANNING  FOR  THE  FUTURE, 

Pirnie  (Malcolm),  Inc.,  White  Plains,  NY. 

G.  P.  Westerhoff,  and  J.  Berkum. 

Water  Engineering  and  Management  WENMD2, 

Vol.  134,  No.  2,  p  20-23,  February  1987. 

Descriptors:  'Water  management,  'Water  demand, 
'Water  quality  management,  Water  supply  devel- 
opment, Water  resources  development,  Water 
supply,  Population  dynamics,  Land  use,  Water 
conservation,  Water  reuse,  Water  quality,  Water 
distribution,  Economic  aspects,   Political  aspects. 

As  a  result  of  shifting  water  management  responsi- 
bilities, communities  across  the  USA  are  becoming 
more  conscious  of  the  need  to  reinforce  supply  and 
demand  strategies.  Potentially  available  water 
sources  often  cannot  meet  the  demands  of  those 
competing  for  them,  especially  in  areas  with  rapid- 
ly expanding  populations.  Future  water  need  must 
be  based  on  population  and  land  use  projections,  as 
well  as  on  evaluations  of  existing  surface  or 
groundwater  systems.  Conservation  and  reuse 
must  play  an  increasingly  more  important  role  in 
augmenting  available  supplies.  Water  quality  con- 
cerns and  the  contamination  potential  are  signifi- 
cant factors  in  the  choice  of  supplies,  dictate  treat- 
ment strategies,  and  influence  the  selection  of  raw 
water  sources.  Eight  of  the  critical  areas  which 
must  be  considered  in  water  resources  planning 
were  discussed  in  detail  with  examples  given;  they 
include  demographics,  quality,  supply,  distribution, 
environmental,  institutional  and  financial  factors, 
and  public  relations.  It  was  shown  that  water 
supply  planning  and  management  can  no  longer  be 
treated  as  separate  issues,  and  that  water  quantity 
issues  cannot  be  separated  from  water  quality 
issues.  It  was  concluded  that  planning,  quantity, 
and  quality  issues  must  be  integrated  into  a  com- 
prehensive water  resources  management  plan 
which  encompasses  as  large  an  area  as  is  politically 
feasible.  (Wood-PTT) 


61 


Field  6— WATER  RESOURCES  PLANNING 
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W87-09935 

6E.  Water  Law  and  Institutions 


MAINTAINING  SCIENTIFIC  INTEGRITY 
UNDER  PRESSURE:  THE  EXPERIENCE  OF 
THE  SOUTHERN  CALIFORNIA  WATER  RE- 
SEARCH AUTHORITY, 

For  primary  bibliographic  entry  see  Field  5E. 
W87-09635 


ENVIRONMENTAL  LAWS  AND  ENVIRON- 
MENTAL IMPROVEMENT, 

Quad  Consultants,  Visalia,  CA. 

W.  F.  Garber. 

Water  Science  and  Technology  WSTED4,  Vol. 

18,  No.  11,  p  205-218,  1986.  5  fig,  1  tab,  13  ref. 

Descriptors:  'Legislation,  *  Legal  aspects, 
♦Wastewater  disposal,  *Outfall,  *Waste  disposal, 
•Wastewater,  Coastal  waters,  Effluents,  Environ- 
mental protection. 

The  Congress  of  the  United  States,  in  responding 
to  the  environmental  concerns  of  the  citizens,  en- 
acted a  complex  of  legislation  covering  the  impacts 
of  wastes  upon  the  land,  air  and  water.  In  addition 
to  Federal  laws  and  regulations,  each  state  may 
also  have  separate  regulations  which  apply  and 
which  may  be  more  severe  or  restrictive  than  the 
national  requirements.  In  developing  such  legisla- 
tion the  people  in  the  states  distant  from  Washing- 
ton DC,  believed  Congress  also  had  to  consider 
the  problems  inherent  in  allowing  case  by  case 
considerations  with  lack  of  uniformity,  and  the 
administrative  and  legal  problems  inherent  in  al- 
lowing flexible  regulations.  Additionally,  the  possi- 
ble problem  of  industry  shifts  to  areas  more  favor- 
able for  waste  discharges  had  to  be  considered. 
NACOA  in  its  January  1981  report  pointed  out 
that  as  a  result,  each  law  was  single  disposal 
medium  oriented,  and  that  there  was  no  real  provi- 
sion for  an  inter-media  environmental  evaluation  to 
try  to  seek  the  most  responsible  environmental 
method  or  media  of  disposal.  (Alexander-PTT) 
W87-09652 


DRINKING-WATER  AND  SANITATION: 
WOMEN  CAN  DO  MUCH, 

International  Reference  Centre  for  Community 
Water  Supply  and  Sanitation,  The  Hague  (Nether- 
lands). 

For  primary  bibliographic  entry  see  Field  5F. 
W87-09682 


GAPS,  CONFLICTS,  OVERLAPS,  AND  INCON- 
SISTENCIES IN  TENNESSEE'S  ENVIRON- 
MENTAL LAWS  AND  REGULATIONS, 

Vanderbilt  Univ.,  Nashville,  TN.  Dept.  of  Civil 
and  Environmental  Engineering. 
L.  Thackston,  and  G.  A.  Davis. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-167665/ 
AS.  Price  codes:  A07  in  paper  copy,  A01  in  micro- 
fiche. Tennessee  Water  Resources  Research 
Center  Technical  Completion  Report  1 10,  Septem- 
ber 1985.  123  p,  20  ref,  2  append.  Contract  No.  14- 
08-0001 -G934.  USGS  Project  No.  G-934. 

Descriptors:  'Environmental  laws,  'Statutes, 
•Regulations,  'Legislation,  'Tennessee,  Hazardous 
wastes,  Solid  wastes,  Water  quality,  Air  pollution, 
Political  aspects,  Groundwater,  Public  policy, 
Water  law. 

Tennessee's  environmental  protection  laws  and 
regulations  were  studied  and  discussed  with  repre- 
sentatives of  three  major  interest  groups  -  the 
regulators  (primarily  in  the  Department  of  Health 
and  Environment),  the  regulated  community,  and 
conservation  groups  and  natural  resource  manage- 
ment agencies.  Most  of  the  34  problems  discussed 
in  the  report  involve  statutory  gaps  in  Tennessee's 
laws  or  overlaps  of  federal  hazardous  waste  laws 
and  regulations  with  the  three  media-oriented  reg- 
ulatory programs  (air,  water,  and  solid  waste).  A 
few  outright  conflicts  were  discovered,  probably 
ions  of  which  involves  discharge  of 


pollutants  from  landfills  to  groundwater.  The  most 
serious  gaps  were  either  in  hazardous  waste  regula- 
tions (which  reflect  federal  regulations),  or  in  ex- 
emptions in  the  Water  Quality  Act  for  non-point 
sources  of  pollutants,  agricultural  activities,  and 
forestry  activities.  There  is  no  wetlands  protection 
program.  The  most  unjustified  gap,  and  potentially 
the  most  dangerous,  allows  blasting  of  bedrock  to 
allow  septic  tank  effluent  to  be  discharged,  unfil- 
tered,  directly  to  the  groundwater.  (USGS) 
W87-09746 


FUTURE  DRINKING  WATER  -  STATE  AND 
LOCAL  POLICIES  FOR  PROTECTING 
FUTURE  DRINKING  WATER  RESERVOIR 
SITES  AND  WATERSHEDS  IN  NORTH  CARO- 
LINA, 

North  Carolina  Univ.  at  Chapel  Hill.  Center  for 
Urban  and  Regional  Studies. 

For  primary  bibliographic  entry  see  Field  5G. 
W87-09764 


SYSTEM  COOPERATION  IN  REGIONAL 
WATER  SUPPLY  PLANNING, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

J.  R.  Lund,  and  R.  N.  Palmer. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-157401/ 
AS.  Price  codes:  A07  in  paper  copy,  A01  in  micro- 
fiche. Water  Resources  Series  Technical  Report 
No.  95,  June  1985.  122  p,  11  fig,  17  tab,  83  ref. 
Contract  No.  1 4-08-000 1-G940.  USGS  Project  No. 
G940-08  (A-132-WASH). 

Descriptors:  'Water  supply,  'Water  supply  devel- 
opment, 'Washington,  'Governmental  interrela- 
tions, Water  conveyance,  Regional  planning,  Rural 


The  problems  of  small  water  systems  have 
achieved  increasing  prominence  in  recent  years 
with  recognition  of  their  particular  cost,  water 
quality,  reliability,  and  fire  protection  problems. 
One  suggested  approach  to  address  these  problems 
is  cooperation  among  water  systems.  This  report 
studies  this  approach,  reviewing  proposed  cooper- 
ative measures,  suggesting  some  optimization  tech- 
niques, and  discussing  the  data  and  institutional 
problems  involved  in  planning  regional  coopera- 
tion among  small  water  supplies.  The  role  of 
system  cooperation  in  regional  water  supply  devel- 
opment is  also  addressed.  (Palmer-U  of  Wash) 
W87-09798 


ECONOMIC  IMPACTS  OF  ALTERNATIVE 
RESOLUTIONS  OF  NEW  MEXICO  PUEBLO 
INDIAN  WATER  RIGHTS;  VOLUME  I: 
PUEBLO  INDIAN  WATER  RIGHTS,  VORTEX 
IN  THE  STRUGGLE  FOR  A  PRECIOUS  RE- 
SOURCE, 

New  Mexico  Univ.,  Albuquerque.  School  of  Law. 
A.  Utton,  and  C.  DuMars. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-151495/ 
AS.  Price  codes:  A13  in  paper  copy,  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces.  Completion  Report,  January 
1983.  300  p,  6  tab,  9  append.  Project  No.  B-064- 
NMEX. 

Descriptors:  'Water  law,  'Water  rights,  'Indian 
water  rights,  'New  Mexico,  Pueblo  Indians,  Indi- 
ans, Appropriation,  Legal  aspects,  Treaties,  Win- 
ters decision,  Judicial  decisions,  Pueblo  Lands  Act, 
Legislation. 

The  legal  theories  applicable  to  the  water  rights  of 
the  New  Mexico  Pueblo  Indians  are  explored.  The 
aboriginal  water  rights  theory  gives  the  Pueblo 
Indians  a  paramount  water-right  priority  in  time. 
However,  the  quantity  of  water  remains  debatable 
under  historic  use  or  expanding  right  doctrine.  The 
treaty  right  theory  is  based  on  Spanish  and  Mexi- 
can law  in  force  when  the  Pueblos  were  Mexicans 
at  the  time  of  the  Treaty  of  Guadalupe-Hidalgo. 
This  provides  the  Indians  a  priority  based  on  the 
principles  of  prior  appropriation  with  quantities 
depending  on  an  expanding  need  principle  which 
COTUidera  the  rights  of  third  parties  and  community 


equity.  According  to  the  Winters  decisions  the 
Indian  water  right  would  be  determined  by  the 
date  of  reservation,  and  the  quantity  would  be 
determined  by  the  principle  of  practicably  irrigable 
acres.  The  Pueblo  Lands  Acts  of  1924  and  1933 
have  produced  disagreements.  The  state  of  New 
Mexico  argues  that  Indian  water  rights  are  limited 
by  water  rights  appurtenant  to  non-Indian  lands. 
The  Indians  claim  that  this  law  can  be  interpreted 
as  giving  them  an  aboriginal  water  right  with  a 
practicably  irrigable  acreage  standard  for  quantify- 
ing the  rights.  The  historical  background  of  this 
nonresolution  are  discussed.  A  solution,  based  on 
existing  state  water  laws,  is  proposed.  Under  this 
scheme  existing  water  rights  can  be  purchased  by 
the  federal  government  and  given  to  the  Pueblo 
Indians  in  accordance  with  their  expanding  needs. 
(Cassar-PTT) 
W87-09799 


ECONOMIC  IMPACT  OF  ALTERNATIVE  RES- 
OLUTIONS OF  NEW  MEXICO  PUEBLO 
INDIAN  WATER  RIGHTS;  VOLUME  III:  THE 
ECONOMIC  IMPACT  OF  ALTERNATIVE  RES- 
OLUTIONS OF  PUEBLO  INDIAN  WATER 
RIGHTS  IN  THE  UPPER  RIO  GRANDE 
BASIN, 

New  Mexico  Univ.,  Albuquerque.  Bureau  of  Busi- 
ness and  Economic  Research. 
J.  C.  Tysseling,  and  B.  McDonald. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-151503/ 
AS.  Price  codes:  A16  in  paper  copy,  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces.  Completion  Report,  July  1983. 
350  p,  29  fig,  39  tab,  3  maps.  USGS  Project  No.  B- 
064-NMEX. 

Descriptors:  'Water  law,  'Water  rights,  'Indian 
water  rights,  New  Mexico,  Pueblo  Indians,  Indi- 
ans, Legal  aspects,  Model  studies,  Economic 
impact,  Social  impact,  Rio  Grande  Basin,  Water 
supply,  Water  demand,  Agriculture,  Pueblo  Land 
Acts,  Winters  decision,  Leases. 

The  specific  economic  consequences  of  the  possi- 
ble legal  outcomes  of  Pueblo  Indian  water  rights  is 
discussed.  A  model  describes  the  impacts,  which 
are  the  social  and  economic  opportunities  preclud- 
ed or  encouraged  by  specific  alternative  quantifica- 
tions of  Pueblo  Indian  water  rights.  The  baseline 
solution  (before  change  in  Pueblo  Indian  water 
rights  over  1975  levels)  describes  output  in  the  24 
sectors  of  each  Upper  Basin  region  and  concludes 
that  no  absolute  water  scarcity  condition  will  exist 
in  the  Upper  Rio  Grande  Region  which  would 
constrain  this  economic  development  projection. 
An  alternative  scenario  includes  increased  Indian 
agriculture  with  increases  in  output  and  water 
scarcity.  Another  alternative  scenario  describes  the 
leasing  of  water  by  the  Indians.  Impacts  would 
depend  on  the  lease  price  charged.  In  general,  the 
model  shows  changes  in  the  geographic  distribu- 
tion and  use  of  available  water  resources  in  the 
Upper  Rio  Grande  Basin.  On  the  whole,  the  eco- 
nomic impacts  associated  with  the  specific  quantifi- 
cation of  Indian  water  rights  appear  at  worst  neu- 
tral, with  the  potential  for  positive  net  economic 
benefits  in  the  Upper  basin  associated  with  specific 
resolution  scenarios.  These  economic  impacts  are 
described  as  changes  in  output  and  water  utiliza- 
tion by  Upper  Basin  society  (Indian  and  non- 
Indian).  Cultural  impacts  are  not  assessed.  The 
general  conclusion  is  that  no  economic  reason 
exists  to  resist  or  delay  the  resolution  of  Pueblo 
Indian  water  right  claims  in  the  Upper  Rio  Grande 
basin.  (Cassar-PTT) 
W87-09801 


ECONOMIC  IMPACT  OF  WATER  MANAGE- 
MENT STRATEGY  FOR  WATER  SURPLUS 
AREAS  WITH  GROUND  WATER  OVERDRAFT 
PROBLEMS, 

Mississippi  State  Univ.,  Mississippi  State.  Div.  of 

Business  Research. 

For  primary  bibliographic  entry  see  Field  6B. 

W87-09802 


METHODOLOGY   FOR  A  WATER  MANAGE- 
MENT PLAN  IN  A  WATER  SURPLUS  STATE, 
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Mississippi  State  Univ.,  Mississippi  State.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  6B. 

W87-09803 
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CACHE  AND  QUARRY:  ARCHAEOLOGICAL 
DEPOSITS  IN  THE  TRIGO  MOUNTAINS, 
YUMA  COUNTY,  ARIZONA,  HART  MINE 
QUARRY  NO.  1  (CIBOLA)  AND  NO.  2  EXPAN- 
SIONS, 

Mooney-LeVine  and  Associates,  San  Diego,  CA. 
J.  Schaefer,  and  C.  M.  Elling. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia  22161,  as  PB87- 
173332,  A05  in  paper  copy,  A01  in  microfiche. 
Prepared  for  Bureau  of  Reclamation,  Boulder  City, 
NV,  Lower  Colorado  Region.  March  17,  1987.  85 
p,  10  fig,  1  tab,  84  ref. 

Descriptors:  'Archaeology,  'Yuma,  'Arizona, 
•Colorado  River,  Trigo  mountains,  History,  Water 
resources  development. 

This  report  provides  a  brief  oiscussion  of  the  Hart 
Mine  Quarry  expansion,  followed  by  a  review  of 
the  lower  Colorado  River  cultural  history.  Empha- 
sis is  given  to  Patayan  occupation  and  ethnohis- 
toric  Halchidhoma  and  Mojave  patterns  to  which 
several  caches  and  temporary  camps  are  attributed. 
Section  III  presents  a  description  of  field  methods 
and  results,  followed  with  a  description  of  each 
site,  organized  by  site  type.  Section  IV  includes  an 
assessment  of  scientific  significance  as  a  basis  for 
determination  of  National  Register  eligibility.  The 
significance  of  each  site  is  documented  and  dis- 
cussed within  the  context  of  hunter-gatherers  or 
late  prehistoric  horticultural  exploitation  of  upland 
terraces  and  mountains  bordering  the  Colorado 
River  floodplain.  Impact  projections  are  made  for 
each  site  and  mitigation  recommendations  are  pro- 
vided. Section  V  reiterates  significance  of  cultural 
resources.  Class  III  intensive  cultural  resources 
inventory  of  1,120  acres  for  proposed  expansion  of 
Hart  Mine  Quarry  No.  1  (Cibola)  and  Hart  Mine 
Quarry  No.  2.  A  total  of  23  sites  and  2  isolates 
were  discovered  on  the  western  flank  of  the  Trigo 
Mountains,  six  to  seven  miles  east  of  the  Colorado 
River  in  West  Central  Yuma  County,  Arizona. 
(Lantz-PTT) 
W87-09687 


PREHISTORIC  ACTIVITIES  AND  HISTORIC 
MINING  IN  THE  RIVERSIDE  MOUNTAINS:  A 
CULTURAL  RESOURCE  INVENTORY  FOR 
THE  AGNES-WILSON  RIP-RAP  QUARRY  EX- 
PANSION PROJECT,  RIVERSIDE  COUNTY, 
CALIFORNIA, 

Mooney-LeVine  and  Associates,  San  Diego,  CA. 
C.  M.  Elling,  and  J.  Schaefer. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia  22161,  as  PB87- 
178984,  A04  in  paper  copy,  A01  in  microfiche. 
Prepared  for  Bureau  of  Reclamation,  Boulder  City, 
NV,  Lower  Colorado  Region.  March  20,  1987.  68 
p,  14  fig,  1  tab,  59  ref. 

Descriptors:  'Archaeology,  'California,  'Colora- 
do River,  'Riverside  County,  'Riprap,  History, 
Water  resources  development,  Mitigation,  Coal 
mining. 

On  January  5-9,  1987,  an  intensive,  Class  III  ar- 
chaeological survey  was  carried  out  within  the 
720-acre  parcel  for  the  proposed  Agnes-Wilson 
Quarry  expansion  project  for  the  Bureau  of  Recla- 
mation. Record  searches  and  pre-field  research 
indicated  that  no  sites  had  been  previously  record- 
ed but  that  the  area  had  high  potential  for  historic 
mining  resources.  The  results  of  the  surveys  were 
consistent  with  the  prediction  that  there  were 
likely  to  be  cultural  resources  from  various  phases 
of  ore  extraction  in  the  Riverside  Mountains.  Addi- 
tionally, five  locations  of  prehistoric  activities 
were  discovered  and  documented.  The  prehistoric 
sites  discovered  indicate  a  short-term  use  of  the 
area.  No  intensively  occupied  base  camps  or  sea- 
sonally inhabited  temporary  camps  with  midden 


deposits,  features,  high  artifact  inventories,  or 
highly  diverse  assemblages  were  found.  The  two 
historic  mining  complexes,  however,  indicate  an 
extended  occupation  in  and  exploitation  of  the 
immediate  area;  a  use  of  the  area  for  nearly  100 
years  since  gold  was  first  discovered  here  in  1 898. 
Various  occupations  and  operations  occurred  here 
through  time  by  at  least  four  different  companies 
and  individuals.  The  names  of  the  claims  changed 
often,  making  for  a  rather  difficult,  although  not 
impossible,  task  to  trace  the  history  of  the  mine. 
The  artifacts,  mining  foundations,  and  associated 
features  are  in  a  fairly  well  preserved  condition; 
however,  later  mining  operations  did  impact  those 
from  earlier  times.  Nevertheless,  due  to  the  avail- 
ability of  records,  the  integrity  of  the  mining  re- 
sources, and  the  possibility  that  individuals  who 
once  worked  at  the  mines  may  still  be  alive,  the 
potential  for  writing  a  local  history  of  mining 
operations  in  one  location  over  a  period  of  one 
hundred  years  is  great.  (Lantz-PTT) 
W87-09688 


CLASS  II  CULTURAL  RESOURCES  SURVEY 
FOR  THE  GILA  LAND  DISPOSAL  PROJECT, 
YUMA  COUNTY,  ARIZONA, 

Statistical  Research,  Tucson,  AZ. 

J.  H.  Altschul,  and  S.  D.  Shelley. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  Virginia  22161.  Prepared  for 

Bureau  of  Reclamation,  Boulder  City,  NV,  Lower 

Colorado  Region.  Technical  Series,  No.  8,  1987.  38 

p,  10  fig,  2  tab,  47  ref. 

Descriptors:  'Archaeology,  'Gila  Land  Disposal 
Project,  'Yuma,  'Arizona,  'Colorado  River,  His- 
tory, Statistical  analysis,  Model  studies,  Water  re- 
sources development. 

During  January  of  1987,  a  Class  II  cultural  re- 
sources survey  was  conducted  for  the  Bureau  of 
Reclamation,  Lower  Colorado  Region,  of  approxi- 
mately 5330  acres  composed  of  14  discrete  parcels 
near  the  towns  of  Wellton  and  Tacna,  Arizona. 
Approximately  25.2%  of  the  project  area  was  sur- 
veyed using  a  combination  of  judgemental  and 
random  transects.  The  judgemental  sample  concen- 
trated on  areas  thought  to  have  the  highest  proba- 
bility of  containing  sites.  A  15%  random  sample 
was  conducted  in  order  to  make  parameter  esti- 
mates of  site  density  and  locations.  The  research 
design  on  which  the  project  was  based  was  derived 
from  a  regional  research  design  and  settlement 
model  devised  by  Doelle.  The  results  of  the  survey 
proved  largely  negative.  A  total  of  three  isolated 
prehistoric  Patayan  shards  and  isolated  possible 
flake  were  recovered.  The  lack  of  archaeological 
sites  in  the  project  area  appears  to  be  due  to  a  lack 
of  permanent,  or  temporary,  but  dependable  water 
sources.  Based  on  these  findings  no  further  work 
was  recommended  for  the  project  area.  (Author's 
abstract) 
W87-09689 


RIVER-QUALITY  ASSESSMENT  OF  THE 
TRUCKEE  AND  CARSON  RIVER  SYSTEM, 
CALIFORNIA  AND  NEVADA  -  HYDROLOGIC 
CHARACTERISTICS, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

W.  M.  Brown,  J.  O.  Nowlin,  L.  H.  Smith,  and  M. 
O.  Regan. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open  File  Report  84-576,  1986. 
201  p,  23  fig,  6  tab,  25  ref,  3  plates. 

Descriptors:  'Hydrology  systems,  'Water  quality, 
'River  quality  assessments,  'California,  'Nevada, 
'Truckee  River,  'Carson  River,  Resources  man- 
agement, Aerial  photography,  Maps. 

A  study  of  the  Truckee  and  Carson  Rivers  was 
begun  in  October  1978  to  assess  the  cause  and 
effect  relations  between  human  and  natural  actions, 
and  the  quality  of  water  at  different  times  and 
places  along  the  rivers.  This  report  deals  with  the 
compilation  of  basic  hydrologic  data  and  the  pres- 
entation of  some  of  the  new  data  collected  during 
the  study.  Topographic,  flow,  and  chemical  data, 
data  from  recent  time-of-travel  studies,  and  new 
data  on  river  mileages  and  drainage  areas  that  were 
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determined  using  new,  high-resolution  maps,  are 
included.  The  report  is  a  guide  to  locating  maps, 
aerial  photographs,  computer  files,  and  reports  that 
relate  to  the  rivers  and  their  basins.  It  describes 
methods  for  compiling  and  expressing  hydrologic 
information  for  ease  of  reading  and  understanding 
by  the  many  users  of  water-related  data.  Text, 
tabular  data,  and  colored  plates  with  detailed  maps 
and  hydrographs  are  extensively  cross  referenced. 
(USGS) 
W87-09816 


description  of  sediment  data  col- 
lected by  the  u.s.  geological  survey 
in  small  watersheds  in  coal-mining 
areas  of  the  eastern  united  states, 

1980-84, 

For  primary  bibliographic  entry  see  Field  2J. 
W87-09822 


EFFECTS  OF  INCREASED  PUMPAGE  ON  A 
FRACTURED-BEDROCK  AQUIFER  SYSTEM 
IN  CENTRAL  ORANGE  COUNTY,  NEW  YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-09861 


RELATIONSHIP  OF  AQUATIC  ECOREGIONS, 
RIVER  BASINS  AND  PHYSIOGRAPHIC 
PROVINCES  TO  THE  ICHTHYOGEOGRA- 
PHIC  REGIONS  OF  OREGON, 

Northrop  Services,  Inc.,  Corvallis,  OR. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-09939 
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SAMPLING  DESIGN  FOR  RESERVOIR 
WATER  QUALITY  INVESTIGATIONS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

R.  F.  Gaugush. 

Available  from  the  National  Technical  Information 

Service,   Springfield,   Virginia   22161.   Instruction 

Report  E-87-1,  March  1987.  Final  Report.  86  p,  16 

fig,  14  tab,  15  ref,  append. 

Descriptors:  'Monitoring,  'Data  collections, 
'Sampling,  'Water  sampling,  'Reservoirs,  'Water 
quality,  Statistical  methods,  Design  standards,  Sta- 
tistical studies,  Distribution  patterns. 

The  statistical  concepts  involved  in  the  develop- 
ment of  sampling  designs  for  reservoir  water  qual- 
ity investigations  are  discussed  with  a  general 
overview  of  statistical  inference  and  the  assump- 
tions involved  in  sampling.  Methods  of  sampling 
design  are  presented  with  specific  reference  to 
reservoir  water  quality  sampling  and  covers  the 
determination  of  sample  size,  simple  random  sam- 
pling, stratified  random  sampling,  and  systematic 
sampling.  The  report  also  presents  the  use  of  deci- 
sion matrices,  tools  to  aid  in  the  decision  making 
process  involved  in  determining  the  number  of 
samples,  the  parameters  to  be  measured,  and  the 
frequency  of  sampling  within  funding  constraints. 
Reservoir  water  quality  patterns  and  their  implica- 
tions for  sampling  design  are  discussed  with  an 
emphasis  on  the  influence  of  parameter  frequency 
distributions,  spatial  patterns,  and  temporal  pat- 
terns on  sampling  design.  From  the  consideration 
of  reservoir  water  quality  patterns,  a  generalized 
reservoir  sampling  design  is  developed.  Methods 
for  the  evaluation  of  an  implemented  sampling 
design  are  also  considered.  The  techniques  of  vari- 
ance component  analysis,  cluster  analysis,  and 
error  analysis  can  be  used  to  determine  the  effec- 
tiveness of  a  given  sampling  design.  (Lantz-PTT) 
W87-09632 


DESIGN  OF  A  STATEWIDE  GROUND  WATER 
MONITORING  NETWORK, 

Tennessee      Technological      Univ.,      Cookeville. 
Center  for  the  Management,  Utilization  and  Pro- 
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tection  of  Water  Resources. 
T.  M.  Wilson,  V.  D.  Adams,  R.  T.  Brown,  J.  A. 
Gordon,  and  H.  H.  Mills. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-177283/ 
AS.  Price  codes:  A 10  in  paper  copy,  A01  in  micro- 
fiche. Tennessee  Water  Resources  Research 
Center  Knoxvill.  Research  Report  No.  113,  Sep- 
tember 1986.  199  p,  37  fig,  21  tab,  69  ref.  Contract 
No.  14-08-0001-G1045.  USGS  Project  No.  G1045- 
02. 

Descriptors:  'Groundwater,  'Monitoring  design, 
'Aquifers,  'Tennessee,  Physiographic  provinces, 
Wells,   Data  base,  Water  quality,  Geochemistry. 

Designing  a  groundwater  monitoring  network  for 
the  state  of  Tennessee  is  a  difficult  assignment 
because  of  the  great  number  of  factors  that  must  be 
blended  together  to  create  an  effective  monitoring 
plan,  and  the  diverse  nature  of  the  geohydrologic 
settings  within  Tennessee.  The  major  physiogra- 
phic provinces  define  to  some  extent  the  spatial 
context  for  the  groundwater  development,  use, 
susceptibility  to  potential  contamination,  and  nec- 
essary monitoring  efforts.  In  other  regards,  the 
broad  perspective  of  these  general  regions  of  geo- 
logic features  is  far  too  large  for  meaningful  analy- 
sis. Local  characteristics  of  the  water  bearing  for- 
mation must  also  be  considered.  Although  many 
previous  papers  have  attempted  to  characterize 
water  quality  of  particular  areas  or  aquifers,  no 
effort  has  been  made  to  compare  and  contrast 
water  quality  of  all  regions  and  all  major  aquifers 
of  the  state  in  a  quantitative  fashion.  Yet,  for  any 
monitoring  network  design,  it  is  vital  to  know  how 
well  ambient  groundwater  quality  can  be  predicted 
across  the  state.  For  this  reason,  a  statistical  study 
of  water  quality  data  from  Tennessee  water  wells 
was  undertaken.  The  application  of  discriminant 
analysis  to  distinguish  geological  units  on  the  basis 
of  their  composite  water  quality  seems  to  be  the 
most  useful.  It  should  be  possible  to  partially  define 
a  typical  water  chemistry  profile  for  each  aquifer, 
allowing  subsequent  monitoring  to  look  for  devi- 
ations from  this  profile.  For  most  of  the  aquifers 
and  geological  units,  however,  more  data  are 
needed  before  such  profiles  can  be  defined  with  a 
substantial  degree  of  confidence.  It  is  suggested 
that  approximately  200  representative  wells  be 
sampled  and  analyzed  quarterly  over  the  next  two 
years  to  obtain  the  required  data.  (USGS) 
W87-09747 


REMOTE  CONTROL  OF  HYDROMETEORO- 
LOGICAL  DEVICES, 

Utah    Center    for    Water    Resources    Research, 

Logan. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-09766 


INDEX  OF  SURFACE-WATER  STATIONS  IN 
TEXAS,  JANUARY  1986, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-09817 


TEXAS  STREAM-GAGING  PROGRAM:  AN 
ANALYSIS  OF  DATA  USES  AND  FUNDING, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

B.  C.  Massey. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Open  File  Report  85-084,  1985. 

40  p,  I  fig,  2  tab,  6  ref. 

Descriptors  'Texas,  'Hydrologic  data,  'Cost  anal- 
ysis, 'Stream  gaging,  'Funding,  Streamflow, 
Water  quality,  Basin  characteristics,  Hydrologic 
forecasting. 

I  Ins  report  presents  an  analysis  of  data  uses  and 
funding  for  the  stream-gaging  program  operated 
by  the  US  Geological  Survey  in  Texas.  Presently 
(1984),  391  continuous  surface  water  slalions  arc- 
operated  in  Texas  Selected  hydrologic  data,  data 
uses,  and  funding  sources  are  presented  for  each  of 
I  Ins  siudy  is  a  part  of  a  larger 
project  to  determine  the  cost-effectiveness  of  the 


stream  gaging  program  in  Texas.  All  stations  have 
sufficient  uses  to  justify  their  continued  operation 
(USGS) 
W87-09835 


PLAN  OF  STUDY  FOR  THE  REGIONAL  AQ- 
UIFER-SYSTEM ANALYSIS  OF  THE  COLUM- 
BIA PLATEAU,  WASHINGTON,  NORTHERN 
OREGON,  AND  NORTHWESTERN  IDAHO, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-09865 


PUTTING  THE  GROUNDWATER  MONITOR- 
ING PIECES  TOGETHER, 

Pirnie  (Malcolm),  Inc.,  White  Plains,  NY. 

For   primary   bibliographic   entry   see   Field    5G. 

W87-09936 


7B.  Data  Acquisition 


RECENT  ASPECTS  OF  STUDY  METHODS  OF 

DRAINAGE  OF  OPEN   PITS   EXCAVATIONS 

(ASPECTS      RECENTS      DES      METHODES 

D'ETUDE  DU  DRAINAGE  DES  MINES  A  CIEL 

OUVERT), 

Bureau  de  Recherches  Geologiques  et  Minieres, 

Orleans  (France). 

For  primary  bibliographic  entry  see  Field  6A. 

W87-09605 


HYDROLOGICAL  FORECASTING:  DESIGN 
AND  OPERATION  OF  HYDROLOGICAL 
FORECASTING  SYSTEMS, 

World     Meteorological     Organization,     Geneva 
(Switzerland).  Dept.  of  Hydrology  and  Water  Re- 
sources. 
J.  Nemec. 

D.  Reidel  Publishing  Co.,  Dordrecht,  Holland. 
1986.  239  p. 

Descriptors:  'River  forecasting,  'Runoff  forecast- 
ing, 'Streamflow  forecasting,  'Forecasting, 
•Weather  forecasting,  Flood  forecasting,  Predic- 
tions, Resources  management,  Model  studies,  Case 
studies,  Cost-benefit  analysis,  Evaluation. 

Hydrological  forecasts  can  be  classified  mainly  by 
three,  mutually  interdependent  characteristics:  (a) 
The  forecast  variable;  (b)  The  purpose  of  the  fore- 
cast; and  (c)  The  lead  time,  also  known  as  forecast- 
ing or  forewarning  period.  One  of  the  most  impor- 
tant criteria  of  the  classification  is  the  lead  time.  Its 
definition  is  not  universally  accepted,  but  a  large 
consensus  can  be  assumed  around  the  following 
one:  the  lead  time  is  the  time  between  the  issuance 
of  the  forecast  of  a  hydrological  phenomenon  and 
its  occurrence.  This  lead  time  may  be  considered 
as  the  net  lead  time,  a  gross  lead  time  would  be  the 
time  between  the  occurrence  of  the  cause(s)  of  a 
hydrological  phenomenon  and  its  occurrence  (i.e. 
between  the  occurrence  of  a  rain  causing  a  flood 
and  the  flood  peak  occurrence).  Components  of 
hydrological  forecasting  systems,  selection  of  fore- 
casting procedures,  forecast  updating  and  evalua- 
tion, benefit  and  cost  analysis  of  hydrological  fore- 
casts, and  examples  of  design  of  hydrological  fore- 
casting are  the  chapter  topics  discussed  in  this 
book.  (Lantz-PTT) 
W87-09630 


SAMPLING       DESIGN       FOR       RESERVOIR 
WATER  QUALITY  INVESTIGATIONS, 

Army   Engineer  Waterways   Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  7A. 

W87-09632 


POTENTIAL  FOR  SOLUTE  RETARDATION 
ON  MONITORING  WELL  SAND  PACKS  AND 
ITS  EFFECT  ON  PURGING  REQUIREMENTS 
FOR  GROUND  WATER  SAMPLING, 

Oregon  Graduate  Center,  Beaverton.  Dept.  of  En- 
vironmental Science  and  Engineering. 
C.  D.  Palmer,  J.  F.  Keely,  and  W.  Fish. 


Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  7,  No.  2,  p  40-47,  Spring  1987.  5  fig,  30  ref. 
USGS  Grant  14-08-0001-A0410. 

Descriptors:  'Monitoring  wells,  'Groundwater 
pollution,  'Groundwater  movement,  'Path  of  pol- 
lutants, 'Retardation,  Solutes,  Groundwater, 
Aquifers,  Organic  compounds,  Metals,  Ions. 

Monitoring  well  sand  packs  are  theoretically  capa- 
ble of  retarding  metal  ions  and  organic  contami- 
nants. If  this  retardation  does  indeed  occur  it  may 
have  a  significant  effect  on  the  purging  require- 
ments of  newly  installed  monitoring  wells.  Calcu- 
lations based  on  mass  balance  and  retardation  con- 
cepts demonstrate  that  if  common  guidelines  for 
well  purging  are  followed,  contaminants  may  not 
be  detected  or  many  be  detected  in  lower  concen- 
trations than  are  actually  present  in  the  groundwat- 
er. This  problem  is  greatest  in  relatively  shallow 
wells  installed  in  low  to  moderate  permeability 
materials.  In  most  cases,  the  effect  of  solute  retar- 
dation in  the  sand  pack  can  be  avoided  simply  by 
additional  purging  prior  to  the  first  sampling  of  the 
monitoring  well.  Common  purging  guidelines  can 
then  be  applied  to  subsequent  samplings.  The 
methodology  outlined  can  be  used  to  calculate  the 
purging  requirements  of  existing  monitoring  wells 
or  it  may  be  applied  to  alternative  monitoring  well 
designs  to  test  which  will  require  the  smallest 
volume  of  purged  water.  (Author's  abstract) 
W87-09667 


SOME  BIASES  IN  SAMPLING  MULTILEVEL 
PIEZOMETERS  FOR  VOLATILE  ORGANICS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 

J.  F.  Barker,  G.  C.  Patrick,  L.  Lemon,  and  G.  M. 

Travis. 

Ground  Water  Monitoring  Review  GWMRDU, 

Vol,  7,  No.  2,  p  48-54,  Spring  1987.  7  fig,  27  ref. 

Descriptors:  'Piezometers,  'Groundwater  pollu- 
tion, 'Design  criteria,  'Measuring  instruments, 
'Organic  compounds,  Field  tests,  Monitoring. 

Multilevel  piezometers  are  cost-effective  monitor- 
ing devices  for  determining  the  three-dimensional 
distribution  of  solutes  in  groundwater.  Construc- 
tion includes  flexible  tubing  (plastic  or  Teflon  (R)). 
Their  sampling  is  subject  to  a  number  of  potential 
biases,  particularly:  (1)  losses  of  volatile  organic 
solutes  via  volatilization,  (2)  sorption  onto  the 
flexible  tubing  of  the  piezometers,  (3)  leaching  of 
organics  from  this  tubing,  and  (4)  collection  of 
unrepresentative  samples  due  to  inadequate  pie- 
zometer flushing.  It  is  shown  that  these  biases  are 
minimal  or  are  easily  controlled  in  most  situations. 
Another  source  of  bias  has  been  recognized.  Or- 
ganic solutes  present  in  groundwater  above  the 
screened  level  can  penetrate  the  flexible  plastic  or 
Teflon  tubing  and  contaminate  the  sampled  water 
being  drawn  through  this  tubing.  Laboratory  tests 
and  field  results  indicate  this  transmission  causes 
low  organic  contaminant  concentrations  to  be  er- 
roneously attributed  to  groundwater  which  is  free 
of  such  contaminants.  The  transmitted  organics 
apparently  desorb  from  the  plastic  tubing  during 
flushing  of  even  40  piezometer  volumes.  Recogni- 
tion of  this  transmission  problem  provides  for  a 
better  interpretation  of  existing  organic  contami- 
nant distribution  data.  Caution  is  advised  when 
considering  the  use  of  these  monitoring  devices  in 
organic  solute  contaminant  studies.  (Author's  ab- 
stract) 
W87-09668 


EFFECTS  OF  SELECTED  SAMPLING  EQUIP- 
MENT AND  PROCEDURES  ON  THE  CON- 
CENTRATIONS OF  TRICHLOROETHYLENE 
AND  RELATED  COMPOUNDS  IN  GROUND 
WATER  SAMPLES, 

Geological  Survey,  Syosset,  NY.  Water  Resources 
Div. 

K.  A.  Pearsall,  and  D.  A.  V.  Eckhardt. 
Ground   Water  Monitoring   Review  GWMRDU, 
Vol,  7,  No.  2,  p  64-73,  Spring  1987.  3  fig,  6  tab,  11 
ref. 

Descriptors:  'Measuring  instruments,  'Sampling 
devices,  'Analytical  methods,  'Comparison  stud- 
ies, 'Trichloroethylene,  'Groundwater  pollution, 
Pumps,  Bailers,  Performance  evaluation. 
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Variations  in  concentrations  of  trichloroethylene 
and  related  compounds  in  groundwater  obtained 
from  seven  groundwater  samplers  were  used  to 
compare  the  performance  of  three  submersible 
pumps,  a  centrifugal  pump,  two  peristaltic  pumps, 
and  a  bailer.  Two-  and  4-inch  diameter  submersible 
pumps  and  a  centrifugal  pump  produced  samples 
whose  trichloroethylene  concentrations,  on  the  av- 
erage, did  not  differ  significantly  from  each  other. 
Groundwater  samples  collected  by  using  a  peristal- 
tic pump  and  silicone  tubing  had  significantly 
lower  trichloroethylene  concentrations  than  sam- 
ples from  the  submersible  pumps.  Concentrations 
of  1,2-dichloroethylene  and  trichloroethylene  in 
groundwater  samples  collected  by  using  a  bailer 
were  indistinguishable  from  those  in  samples  taken 
by  a  submersible  pump  when  the  concentrations 
were  as  much  as  96  and  76  micrograms  per  liter, 
respectively,  but  were  15  and  12  percent  lower 
when  concentrations  were  as  low  as  29  and  23 
micrograms  per  liter,  respectively.  Tests  of  differ- 
ent configurations  of  sampler  placement  in  obser- 
vation wells  indicate  that  pump  placement,  rate  of 
pumping,  duration  of  pumping,  and  the  uniformity 
of  the  vertical  and  lateral  distribution  of  trichlor- 
oethylene in  groundwater  near  the  well  screen 
have  a  potentially  significant  influence  on  trichlor- 
oethylene concentrations  in  groundwater  samples 
and  that  these  factors  can  have  a  greater  effect 
than  the  type  of  sampler  used.  (Author's  abstract) 
W87-09671 


SAMPLING  THE  CHEMISTRY  OF  SHALLOW 
AQUIFER  SYSTEMS  -  A  CASE  STUDY, 

Agricultural   Research   Service,   University   Park, 
PA.  Northeast  Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-09673 


CLOUD  TYPE  CLASSIFICATION  WITH  NOAA 
7  SPLIT- WINDOW  MEASUREMENTS, 

Meteorological  Research  Inst.,  Yatabe  (Japan). 

T.  Inoue. 

Journal  of  Geophysical  Research  (D)  JGRDE3, 

Vol.  92,  No.  4,  p  3991-4000,  April  1987.  12  fig,  21 

ref. 

Descriptors:  *Cloud  classification,  'Dynamic 
threshold  method,  'Satellite  imagery,  *Cloud  size, 
•Data  interpretation,  Estimating,  Remote  sensing, 
Histograms,  Cirrus,  Oceans. 

A  simple  objective  cloud  type  classification 
method  has  been  developed,  based  on  split- 
window  measurements  of  the  Advanced  Very 
High  Resolution  Radiometer  on  board  the  NOAA 
7  satellite.  Brightness  temperature  difference  be- 
tween the  split-window  data  is  a  good  parameter 
for  the  detection  of  cirrus  and  blackbody  clouds. 
Two-dimensional  histograms  of  brightness  temper- 
ature of  the  11-micron  channel  and  the  brightness 
temperature  difference  between  the  split-window 
data  over  (64  km)  squared  subareas  are  construct- 
ed. By  selecting  appropriate  thresholds  in  the  two- 
dimensional  histogram,  cirrus,  dense  cirrus,  cumu- 
lonimbus, and  cumulus  clouds  are  classified  over 
the  tropical  ocean.  Cloud  type  classification  maps 
were  generated  by  this  method  for  the  western 
Pacific  Ocean  and  were  compared  with  the  ne- 
phanalysis  chart  constructed  at  the  Japan  Meteoro- 
logical Satellite  Center  from  GMS  data  collected 
within  1  hour  of  the  NOAA  7  observations.  The 
comparison  shows  reasonable  agreement.  Fraction- 
al cloud  cover  for  cirrus  over  each  (64  km) 
squared  subarea  is  calculated  as  the  ratio  of  the 
number  of  samples  which  belong  to  the  cirrus 
cloud  type  in  the  two-dimensional  histogram  to  the 
number  of  total  samples  in  the  subarea.  Fractional 
cloud  cover  estimations  for  cumulonimbus  and 
low-level  cumulus  are  also  presented.  (Author's 
abstract) 
W87-09693 


SURFACE-OBSERVED  AND  SATELLITE-RE- 
TRIEVED CLOUDINESS  COMPARED  FOR 
THE  1983  ISCCP  SPECIAL  STUDY  AREA  IN 
EUROPE, 

Liverpool  Univ.  (England).  Dept.  of  Geography. 
A.  Henderson-Sellers,  G.  Seze,  F.  Drake,  and  M. 
Desbois. 


Journal  of  Geophysical  Research  (D)  JGRDE3, 
Vol.  92,  No.  4,  p  4019-4033,  April  1987.  11  fig,  6 
tab,  21  ref.  USAF  Grant  AFOSR-85-0118. 

Descriptors:  *Meteosat,  'Dynamic  threshold 
method,  'Satellite  imagery,  'Cloud  size,  'Data 
interpretation,  Estimating,  Remote  sensing,  Cirrus, 
Clouds,  Atmosphere. 

A  comparison  has  been  undertaken  between  sur- 
face-observed total  low-  and  high-cloud  amount 
and  retrievals  from  METEOSAT  radiance  data 
made  using  the  cluster  technique  of  Desbois  et  al. 
(1982).  The  aim  of  the  study  was  to  establish 
whether  surface-observed  cloud  information  could 
be  usefully  exploited  to  benefit  satellite-based 
cloud  retrievals.  Observations  from  124  surface 
stations  at  1200  UT  for  the  20-day  period  from 
July  22  to  August  10,  1983,  were  compared  with 
retrievals  made  from  METEOSAT  radiances 
measured  at  1130  UT.  The  comparisons  for  total 
and  low-cloud  amount  are  made  for  France  and 
southern  Britain.  The  high-cloud  amount  compari- 
son was  limited  to  34  stations  in  southern  Britain. 
The  location  and  time  period  were  selected  to 
coincide  with  one  of  the  regions  designated  for 
special  study  in  the  International  Satellite  Cloud 
Climatology  Project  (ISCCP)  (Schiffer,  1982).  For 
total  cloud  amount,  29%  of  the  retrievals  were 
fully  in  agreement  with  the  surface  observations 
and  64%  of  differences  were  within  +  or  -  1  okta 
(+  or  -  eighth  of  sky  cover).  In  the  case  of  layer 
cloud  amounts,  64%  of  the  low-cloud  amount  dif- 
ferences and  50%  of  the  high-cloud  amount  differ- 
ences were  within  +  or  -  1  okta,  although  many  of 
these  successes  (71%  in  the  low-cloud  amount) 
were  for  cases  of  totally  clear  or  totally  cloudy 
skies.  Surface  observations,  which  offer  the  only 
source  of  accurate  low-cloud  amount  evaluation  in 
any  multilayered  situation,  were  found  to  identify 
thin  cirrus  which  was  not  detected  by  the  satellite 
retrieval  and  to  detect  small  gaps  in  cloud  decks 
and  small  clouds  missed  by  the  satellite  retrieval. 
In  addition,  cloud  retrievals  in  coastal  locations 
seemed  to  be  more  successfully  accomplished  by 
surface  observers  than  by  the  satellite  retrieval 
algorithm  used  here,  which  does  not  take  into 
account  land-sea  partition.  (Author's  abstract) 
W87-09694 


CLOUD  FIELDS  RETRIEVED  FROM  ANALY- 
SIS OF  HIRS2/MSU  SOUNDING  DATA, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  MD.  Lab.  for  Atmospheric  Sciences. 
J.  Susskind,  D.  Reuter,  and  M.  T.  Chahine. 
Journal  of  Geophysical  Research  (D)  JGRDE3, 
Vol.  92,  No.  4,  p  4035-4050,  April  1987.  4  fig,  11 
ref. 

Descriptors:  'HIRS2/MSU,  'Dynamic  threshold 
method,  'Satellite  imagery,  'Cloud  size,  'Data 
interpretation,  Estimating,  Remote  sensing, 
Clouds,  Atmosphere. 

The  methods  used  to  determine  effective  cloud 
fraction  (cloud  fraction  times  cloud  emissivity  at 
1 1-14  micron)  and  cloud  top  pressure  from  analysis 
of  HIRS2/MSU  sounding  data  are  described.  Iden- 
tical procedures  are  used  day  and  night  so  as  to 
allow  for  meaningful  day-night  difference  fields. 
Results  are  shown  for  June  1979.  The  monthly 
mean  effective  cloud  fraction  is  43.4%,  resulting 
from  a  45.2%  value  at  0300  LT  and  41.6%  at  1500 
LT.  The  retrieved  single-day  cloud  field  for  June 
1 1  shows  good  agreement  with  high  spatial  resolu- 
tion visible  and  infrared  imagery.  (Author's  ab- 
stract) 
W87-09695 


CLOUD  COVER  OVER  THE  EQUATORIAL 
EASTERN  PACIFIC  DERIVED  FROM  JULY 
1983  INTERNATIONAL  SATELLITE  CLOUD 
CLIMATOLOGY  PROJECT  DATA  USING  A 
HYBRID  BISPECTRAL  THRESHOLD 

METHOD, 

National  Aeronautics  and  Space  Administration, 
Hampton,  VA.  Langley  Research  Center. 
P.  Minnis,  E.  F.  Harrison,  and  G.  G.  Gibson. 
Journal  of  Geophysical  Research  (D)  JGRDE3, 
Vol.  92,  No.  4,  p  4051-4073,  April  1987.  13  fig,  2 
tab,  27  ref,  append. 


Descriptors:  'Bispectral  threshold  method,  'Dy- 
namic threshold  method,  'Satellite  imagery, 
'Cloud  size,  'Data  interpretation,  Estimating, 
Remote  sensing,  Cirrus,  Clouds,  Temperature,  At- 
mosphere, Histograms. 

A  revised  hybrid  bispectral  threshold  method  is 
developed  to  improve  retrievals  of  clear-sky  and 
cloud-top  temperatures,  low-level  cloud  amounts, 
and  thin  cirrus  clouds.  These  changes  include  the 
setting  of  constraints  on  the  cloud  albedo  and  the 
temperatures  which  may  be  included  in  the  calcu- 
lations of  clear-sky  temperature  and  cloud  amount. 
When  any  of  the  limits  are  exceeded,  an  alternative 
method  is  used  for  the  determination  of  cloud 
amount  from  the  two-dimensional  visible-infrared 
histogram.  The  alternate  method  used  depends  on 
the  type  of  constraint  violated  by  the  results  from 
the  standard  cloud  amount  calculation.  Even 
though  it  appears  that  the  overall  average  cloud 
amount  derived  with  the  revised  method  is  not 
much  different  than  that  which  would  have  been 
derived  from  the  original  technique,  the  new  meth- 
odology produced  substantial  changes  in  about  one 
third  of  the  cloud  amount  retrievals.  Low  cloud 
retrievals  were  affected  most  often  by  the  new 
constraints.  Thin,  high  clouds  were  detected  in 
many  instances  when  they  would  have  been  missed 
with  the  original  methodology.  The  revised 
method  was  used  to  analyze  a  15-day  set  of  3- 
hourly,  32-km  resolution  visible  and  infrared  data 
taken  with  the  GOES-West  satellite  over  the  tropi- 
cal eastern  Pacific  for  the  International  Satellite 
Cloud  Climatology  Project  (ISCCP).  Cloud 
amounts  and  albedos  are  similar  to  those  derived 
from  other  data  sets.  Total  and  low  cloud  amounts 
in  areas  with  trade  cumulus  and  stratocumulus 
fields  were  usually  greatest  in  the  early  morning 
and  at  a  minimum  in  the  midafternoon.  A  harmon- 
ic analysis  of  mean  3-hourly  cloudiness  over  the 
trade  and  stratocumulus  regions  revealed  a  very 
strong  diurnal  component  over  both  cloud  types. 
A  significant  semidiurnal  component  was  found 
over  the  trade  cumulus  regions.  Its  phase  corre- 
sponds to  the  semidiurnal  tide.  The  semidiurnal 
component  was  much  weaker  over  the  stratocumu- 
lus regions.  Over  the  ITCZ  and  the  areas  where 
the  tropical  storms  passed,  high  cloud  amounts 
generally  peaked  during  the  midafternoon.  The 
diurnal  variations  of  midlevel  clouds  were  marked 
by  early  morning  maxima  and  midday  minima. 
(Alexander-PTT) 
W87-09696 


ROLE  OF  EARTH  RADIATION  BUDGET 
STUDIES  IN  CLIMATE  AND  GENERAL  CIR- 
CULATION RESEARCH, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 
V.  Ramanathan. 

Journal  of  Geophysical  Research  (D)  JGRDE3, 
Vol.  92,  No.  4,  p  4075-4095,  April  1987.  19  fig,  2 
tab,  74  ref.  NASA  ERBE  Grant  L9477B. 

Descriptors:  'ERBE,  'Dynamic  threshold  method, 
'Satellite  imagery,  'Cloud  size,  'Data  interpreta- 
tion, Estimating,  Remote  sensing,  Solar  radiation, 
Model  studies,  Climate,  Winds. 

A  remarkably  simple  and  effective  approach  is 
proposed  to  address  these  types  of  problems,  with 
the  aid  of  the  comprehensive  radiation  budget  data 
collected  by  the  Earth  Radiation  Budget  Experi- 
ment (ERBE).  ERBE  is  a  multisatellite  experiment 
which  began  collecting  data  in  November  1984. 
The  simple  approach  calls  for  the  estimation  of 
clear-sky  fluxes  from  the  high  spatial  resolution 
scanner  measurements.  A  cloud-radiative  forcing 
(or  simply  cloud  forcing)  is  defined  which  is  the 
difference  between  clear-sky  and  cloud-sky  (clear 
plus  overcast  skies)  fluxes.  The  global  average  of 
the  sum  of  the  solar  and  long-wave  cloud  forcing 
yields  directly  the  net  radiative  effect  (i.e.,  cooling 
or  warming)  of  clouds  on  climate.  Furthermore, 
analyses  of  variations  in  clear-sky  fluxes  and  the 
cloud  forcing  in  terms  of  temperature  variations 
would  yield  the  radiation-temperature  feedbacks, 
including  the  mysterious  cloud  feedback,  that  are 
needed  to  verify  present  theories  of  climate.  Final- 
ly, general  circulation  model  results  are  used  to 
discuss  the  nature  of  the  cloud  radiative  forcing.  It 
is  shown  that  the  long-wave  effect  of  clouds  is  to 
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enhance  the  meridional  heating  gradient  in  the 
troposphere,  while  the  albedo  or  solar  effect  of 
clouds  is  largely  to  reduce  the  available  solar 
energy  at  the  surface.  The  long-wave  cloud-in- 
duced drive  for  the  circulation  is  particularly  large 
in  the  monsoon  regions.  Thus  it  is  concluded  that 
analyses  of  ERBE  data  in  terms  of  cloud  forcing 
would  add  much  needed  insights  into  the  role  of 
clouds  in  the  general  circulation.  With  respect  to 
the  future,  the  scientific  need  is  discussed  for  con- 
tinuing broadband  measurements  of  earth  radiation 
budget  data  into  the  next  century  in  order  to 
understand  the  processes  that  govern  interannual 
and  decadal  climate  trends.  Finally,  the  spectral 
variations  in  clear-sky  fluxes  and  cloud  forcing  and 
the  need  for  broadband  data  to  obtain  the  desired 
accuracies  are  described.  (Alexander-PTT) 
W87-09697 


CLOUD  COVER  ANALYSIS  FROM  SATEL- 
LLTE  IMAGERY  USING  SPATIAL  AND  TEM- 
PORAL CHARACTERISTICS  OF  THE  DATA, 

Centre  National  de  la  Recherche  Scientifique,  Pa- 

laiseau  (France).  Lab.  de  Meteorologie  Dynami- 

que. 

G.  Seze,  and  M.  Desbois. 

Journal    of   Climate    and    Applied    Meteorology 

JCAMEJ,   Vol.   26,  No.   2,  p  287-303,  February 

1987.  13  fig,  6  tab,  20  ref. 

Descriptors:  *Cloud  classification,  'Statistical  anal- 
ysis, 'Dynamic  threshold  method,  'Satellite  im- 
agery, 'Cloud  size,  'Data  interpretation,  Estimat- 
ing, Remote  sensing,  Histograms,  Spatial  variation, 
Clouds. 

New  developments  of  a  cloud  classification 
scheme  based  on  histogram  clustering  by  a  statisti- 
cal method  are  presented.  Use  of  time  series  of 
geostationary  satellite  pictures  as  well  as  for  con- 
struction of  composite  images  representative  of  the 
surface  properties  and  then  for  the  identification  of 
significative  cloud  classes  is  discussed.  Spatial  var- 
iances are  introduced  as  additional  parameters  of 
the  classification,  with  the  aim  to  better  separate 
clouds  from  the  surface  and  the  different  kinds  of 
more  or  less  homogeneous  cloud  classes.  (Author's 
abstract) 
W87-09704 


REMOTE  CONTROL  OF  HYDROMETEORO- 
LOGICAL  DEVICES, 

Utah  Center  for  Water  Resources  Research, 
Logan. 

G.  E.  Hill,  W.  Lofthouse,  H.  Leineweber,  and  H. 
Rodrigues  de  Miranda. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86- 168036/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Atmospheric  Water  Resources  Series 
WWRL/A-85/OI.  Program  Report  G-936-05,  Sep- 
tember 1985.  40  p,  4  fig,  8  tab.  Contract  No.  14-08- 
0001-G936.  USGS  Project  No.  G936-05. 

Descriptors:  'Remote  control,  'Data  retrieval, 
•Hydrometeorological  devices,  'Utah,  'Teleme- 
try, Communications,  Cloud  seeding,  Hydrologic 
data. 

The  acquisition  of  data  from  remotely  located  sen- 
sors or  the  control  of  remotely  located  devices 
poses  a  practical  problem  in  communication.  In  the 
present  study  various  options  for  data  acquisition 
and  remote  control  for  hydrometeorological  appli- 
cations are  examined.  These  options  include  telem- 
etry by  radio  (or  telephone)  using  various  modes  of 
communication.  The  communication  modes  avail- 
able include  one  and  two  way  RF  links,  line-of- 
sight  systems,  repeaters,  telephone,  meteor  scatter 
and  satellite  systems.  Each  of  these  approaches  is 
examined  according  to  availability  of  equipment, 
frequency  allocations,  costs  and  other  factors.  A 
detailed  description  of  a  communication  system  for 
data  acquisition  for  remotely  located  sensors  is 
given.  This  low  cost  system  combines  RF  and 
telephone.  Much  of  the  system  is  contained  in  the 
interfaces  between  the  various  main  components. 
Similarly,  another  system  for  controlling  remotely 
located  devices  is  described  Both  systems  may  be 
operated  effectively  in  mountainous  terrain  as  well 
as  for  other  ar.;,s    (Hill  Utah  St.  Univ.-UCWRR) 


W87-09766 


MEASUREMENT  OF  IRRIGATION  EVAPORA- 
TIVE LOSSES  BY  A  NEW  VAPOR  BUDGET 
TECHNIQUE, 

Clemson  Univ.,  SC.  Dept.  of  Civil  Engineering. 
P.  Inmula,  and  B.  L.  Sill. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-157112/ 
As.  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. South  Carolina  Water  Resources  Research 
Institute,  Clemson.  Report  No.  117,  September 
1985.  100  p,  20  fig,  10  tab,  36  ref,  3  append. 
Contract  No.  1 4-08-000  l-G-868;  14-08-0001-G-932. 
USGS  Project  No.  G-868-04-SC;  G-932-04-SC. 

Descriptors:  'Evaporation,  'Measuring  instru- 
ments, 'Wind  velocity,  'Water  vapor,  'Water  loss, 
•South  Carolina,  Irrigation,  Water  budget. 

The  importance  of  evaporative  losses  in  water 
resources  planning  is  discussed,  and  an  overall 
review  of  the  existing  methods  for  estimation  of 
evaporation  is  presented.  A  new  technique  for 
short  term  measurement  of  evaporation  from 
moist,  rough  surfaces  (such  as  irrigated  cropped 
areas)  is  developed  based  on  a  control  volume 
concept:  the  difference  in  the  fluxes  of  outgoing 
and  incoming  atmospheric  water  vapor  is  equal  to 
the  evaporation  rate.  While  the  rigorous  applica- 
tion of  the  vapor  budget  technique  needs  both 
upwind  and  downwind  windspeed  profiles,  only 
one  windspeed  profile  is  considered,  and  the  effect 
of  this  approximation  is  evaluated.  Experimental 
observations  were  made  at  a  test  site  of  100  feet 
square  in  area  (located  at  the  Simpson  Agricultural 
Research  Station  of  Clemson  University)  on  a  sim- 
ulated irrigated  cropped  area.  A  vertical  extent  of 
3  m  was  found  to  be  sufficient  for  the  evaluation  of 
moisture  concentration  profiles  (7  elevations  for 
each  downwind  profile).  The  windspeed  power 
law  profile  was  obtained  by  measuring  the  wind- 
speed  at  0.65  m  and  3  m.  An  averaging  time  of  15 
minutes  was  used  for  the  evaluation  of  these  pro- 
files, and  the  evaporation  losses  were  obtained 
through  numerical  integration  of  the  measured 
profiles.  Simultaneous  water  budget  measurements 
were  made,  and  comparison  of  vapor  budget  evap- 
oration values  with  those  of  water  budget  values 
was  evaluated.  It  was  found  for  the  present  study 
that  the  vapor  budget  is  accurate  to  within  ap- 
proximately 12  percent  for  steady  wind  direction 
so  long  as  the  average  of  five  profile  sets  was  used 
for  each  15  minute  evaporation  time.  (Sill-WRRI) 
W87-09785 


USING  TIME  DOMAIN  REFLECTOMETRY 
TO  MEASURE  FROST  DEPTH  AND  FROZEN 
WATER  CONTENT  IN  SOIL, 

Washington  State  Univ.,  Pullman.  Dept.  of  Agron- 
omy and  Soils. 
D.  J.  Mulla. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-157419/ 
AS.  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. State  of  Washington  Water  Research  Center, 
Pullman.  Project  Completion  Report  No.  64,  June 
1985.  80  p,  36  fig,  14  ref.  Contract  No.  14-08-0001- 
G940.  USGS  Project  No.  G940-05  (A- 129- 
WASH). 

Descriptors:  'Soil  water,  'Frozen  ground,  'Frost, 
'Washington,  Soil  temperature,  Soil  conservation, 
Soil  erosion,  Agricultural  runoff. 

Field  research  using  the  technique  of  time  domain 
reflectometry  (TDR)  was  conducted  from  Decem- 
ber 1984  to  March  1985  to  monitor  unfrozen  water 
content  and  frost  depth  in  soils  under  the  following 
conditions:  vertical  steel  TDR  probes  were  in  con- 
tinuous, long-term  use  with  relatively  long  trans- 
mission cables,  and  TDR  probes  used  to  monitor 
unfrozen  water  content  and  frost  depth  in  soils 
seeded  to  winter  wheat  and  having  the  following 
surface  management  and  tillage  practices:  (1)  con- 
ventional tillage  with  a  mold-board  plot,  (2)  no 
tillage  with  fall  seeding  using  a  no-till  drill,  and  (3) 
bare-surface,  continuous  fallow  tillage.  TDR  cali- 
bration curves  relating  soil  volumetric  water  con- 
tent to  apparent  dielectric  constant  of  the  unfrozen 
soil  water  were  used  to  compute  unfrozen  volu- 


metric water  content  in  each  of  the  plots  during 
each  of  several  freeze-thaw  episodes  During  peri- 
ods of  surface  thawing,  measurements  of  unfrozen 
water  content  increased  as  ice  melted.  The  TDR 
results  for  unfrozen  water  content  in  the  surface 
layer  ranged  from  5-15%,  5-25%,  5-20%  in  the 
fallow,  no-till,  and  moldboard  plow  plots,  respec- 
tively. These  results  are  consistent  with  frost  tube 
and  soil  temperature  measurements,  which  indicate 
that  frost  penetration  was  deeper  and  longer  in 
duration  for  the  fallow  and  moldboard  plowed 
plots  than  for  the  no-till  plot.  A  comparison  of  soil 
temperature  measurements  showed  that  the  insulat- 
ing effect  of  straw  residue  at  the  soil  surface  in  the 
no-till  plot  not  only  prevented  deep  frost  penetra- 
tion and  produced  relatively  wet  soil  surface  con- 
ditions during  December  and  January;  it  also  re- 
tarded soil  warming  compared  to  the  fallow  and 
moldboard  plowed  plots  in  February  and  March. 
(Mulla-WSU) 
W87-09795 


INDEX  OF  SURFACE-WATER  STATIONS  IN 
TEXAS,  JANUARY  1986, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

E.  R.  Carrillo,  H.  D.  Buckner,  and  J.  Rawson. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Open  File  Report  86-235,  1986. 

16  p,  2  plates,  1  tab. 

Descriptors:  'Gaging  stations,  'Texas,  'Surface- 
water  stations,  'Water  measurement,  Maps,  Net- 
works. 

As  of  January  1,  1986,  the  surface-water  data- 
collection  network  in  Texas  operated  by  the  U.S. 
Geological  Survey  included  386  streamflow,  87 
reservoir-contents,  33  stage,  10  crest-stage  partial- 
record,  8  periodic  discharge  through  range,  38 
flood-hydrograph  partial-record,  11  flood-profile 
partial-record,  36  low-flow  partial-record  2  tide- 
level,  45  daily  chemical-quality,  23  continuous- 
recording  water-quality,  97  periodic  biological,  19 
lake  surveys,  174  periodic  organic-  and  (or)  nutri- 
ent, 4  periodic  insecticide,  58  periodic  pesticide,  22 
automatic  sampler,  157  periodic  minor  elements, 
141  periodic  chemical-quality,  108  periodic  physi- 
cal-organic, 14  continuous-recording  three-  or 
four-parameter  water-quality,  3  sediment,  39  peri- 
odic sediment,  26  continuous-recording  tempera- 
ture, and  37  national  stream-quality  accounting 
network  stations  were  in  operation.  Tables  describ- 
ing the  station  location,  type  of  data  collected,  and 
place  where  data  are  available  are  included,  as  well 
as  maps  showing  the  location  of  most  of  the  sta- 
tions. (USGS) 
W87-09817 


APPLICATION  OF  BOREHOLE  ACOUSTIC 
METHODS  IN  THE  CHARACTERIZATION  OF 
DEEPLY  BURIED  BASALT  FLOWS, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

F.  L.  Paillet. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 

CO  80225.  USGS  Open  File  Report  85-419,  1985. 

90  p,  49  fig,  2  tab,  30  ref. 

Descriptors:  'Borehole  geophysics,  'Geohydro- 
logy,  'Geologic  fractures,  'Basalt  aquifers,  Acous- 
tics, Well  logs,  Borehole-wall  breakouts,  Acoustic 
borehole  televiewer. 

Acoustic-waveform  and  acoustic-televiewer  logs 
were  obtained  for  a  400-meter  interval  of  deeply 
buried  basalt  flows  in  three  boreholes,  and  over 
shorter  intervals  in  two  additional  boreholes  locat- 
ed on  the  U.S.  Department  of  Energy's  Hanford 
site  in  Benton  County,  Washington.  Borehole-wall 
breakouts  were  observed  in  the  unaltered  interiors 
of  a  large  part  of  individual  basalt  flows;  however, 
several  of  the  flows  in  one  of  the  five  boreholes 
had  almost  no  breakouts.  The  distribution  of  break- 
outs observed  on  the  televiewer  logs  correlated 
closely  with  the  incidence  of  core  disking  in  some 
intervals,  but  the  correlation  was  not  always  per- 
fect, perhaps  because  of  the  differences  in  the 
specific  fracture  mechanisms  involved.  Borehole- 
wall  breakouts  were  consistently  located  on  the 
east  and  west  sides  of  the  boreholes.  The  orienta- 


66 


RESOURCES  DATA— Field  7 


Data  Acquisition — Group  7B 


tion  is  consistent  with  previous  estimates  of  the 
principal  horizontal-stress  field  in  south-central 
Washington,  if  breakouts  are  assumed  to  form 
along  the  azimuth  of  the  least  principal  stress.  The 
distribution  of  breakouts  repeatedly  indicated  an 
interval  of  breakout-free  rock  at  the  top  and 
bottom  of  flows.  Because  breakouts  frequently  ter- 
minate at  major  low-angle  fractures,  the  data  indi- 
cate that  fracturing  may  have  relieved  some  of  the 
horizontal  stresses  near  flow  tops  and  bottoms. 
Unaltered  and  unfractured  basalt  appeared  to  have 
a  uniform  compressional  velocity  of  6.0  +  or  -  0.1 
km/sec  and  a  uniform  shear  velocity  of  3.35  +  or  - 
0.1  km/sec  throughout  flow  interiors.  Acoustics- 
waveform  logs  also  indicated  that  borehole-wall 
breakouts  did  not  affect  acoustic  propagation  along 
the  borehole;  so  fracturing  associated  with  the 
formation  of  breakouts  appeared  to  be  confined  to 
a  thin  annulus  of  stress  concentration  around  the 
borehole.  Televiewer  logs  obtained  before  and 
after  hydraulic  fracturing  in  these  boreholes  indi- 
cated the  extent  of  induced  fractures,  and  also 
indicated  minor  changes  to  pre-existing  fractures 
that  may  have  been  inflated  during  fracture  gen- 
eration. (USGS) 
W87-09829 


PRINCIPAL  FACTS  FOR  GRAVITY  STATIONS 
IN  PARADISE  AND  STAGECOACH  VALLEYS, 
HUMBOLDT  AND  LYON  COUNTIES, 
NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W87-09842 


ESTIMATING  IRON  AND  ALUMINUM  CON- 
TENT OF  ACID  MINE  DISCHARGE  BY  USE 
OF  ACIDITY  TITRATION  CURVES, 

Geological   Survey,   Harrisburg,   PA.   Water  Re- 
sources Div. 
A.  N.  Ott. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  84-4335,   1986.  25  p,  7  fig,  9  tab,  9  ref. 

Descriptors:  'Water  quality,  *Acid  mine  drainage, 
•Acidity,  *Metals,  *Water  pollution  sources, 
•Pennsylvania,  Tioga  County. 

Determination  of  acidity  provides  a  value  that 
denotes  the  quantitative  capacity  of  the  sample 
water  to  neutralize  a  strong  base  to  a  particular 
pH.  However,  much  additional  information  can  be 
obtained  from  this  determination  if  a  titration 
curve  is  constructed  from  recorded  data  of  titrant 
increments  and  their  corresponding  pH  values. 
The  curve  can  be  used  to  identify  buffer  capabili- 
ties, the  acidity  with  respect  to  any  pH  value 
within  the  curve  limit,  and,  in  the  case  of  acid  mine 
drainage  from  north-central  Pennsylvania,  the 
identification  and  estimation  of  the  concentration 
of  dissolved  ferrous  iron,  ferric  iron,  and  alumi- 
num. Through  use  of  titration  curves,  a  relation- 
ship was  observed  for  the  acid  mine  drainage  be- 
tween: (1)  the  titratable  acidity  (as  milligrams  per 
liter  calcium  carbonate)  to  pH  4.0  and  the  concen- 
tration of  dissolved  ferric  iron;  and  (2)  the  titrata- 
ble acidity  (as  milligrams  per  liter  of  calcium  car- 
bonate) from  pH  4.0  to  5.0  and  the  concentration 
of  dissolved  aluminum.  The  presence  of  dissolved 
ferrous  iron  can  be  detected  by  the  buffering  effect 
exhibited  in  the  area  between  pH  5.5  to  7.5.  The 
concentration  of  ferrous  is  estimated  by  difference 
between  the  concentrations  of  ferric  iron  in  an 
oxidized  and  unoxidized  sample.  Interferences  in 
any  of  the  titrations  from  manganese,  magnesium, 
and  aluminate,  appear  to  be  negligible  within  the 
pH  range  of  interest.  (USGS) 
W87-09854 


EMPIRICAL  ANALYSIS  OF  PASSIVE  MICRO- 
WAVE OBSERVATIONS  FROM  BHASKARA-II 
SAMIR  AND  REMOTE  SENSING  OF  ATMOS- 
PHERIC WATER  VAPOR  AND  LIQUID 
WATER, 

Indian  Space  Research  Organization,  Ahmedabad. 
Space  Applications  Centre. 
P.  N.  Pathak. 
Journal    of   Climate    and    Applied    Meteorology 


JCAMEJ,  Vol.  26,  No.  1,  p  3-17,  January  1987.  10 
fig,  2  tab,  27  ref. 

Descriptors:  *Data  acquisition,  *Microwaves, 
•Remote  sensing,  'Atmospheric  water,  *Water 
vapor,  Satellite  technology,  Sensors,  Mathematical 
equations,  Mathematical  studies.  Statistical  meth- 
ods, Measuring  instruments,  Tropical  regions. 

Empirical  and  statistical  techniques  were  used  to 
examine  a  large  dataset  of  near-nadir  brightness 
temperature  measurements  at  19,  22  and  31  GHz 
over  tropical  oceans  from  the  Satellite  Microwave 
Radiometer  (SAMIR)  system  onboard  the  Bhas- 
kara-II  satellite.  Total  water  vapor  data  from 
NOAA-7  satellite  were  used  in  an  empirical  corre- 
lation analysis  in  conjunction  with  the  near-coinci- 
dent SAMIR  data  to  establish  statistical  relation- 
ships between  brightness  temperature  and  total 
water  vapor  under  cloud-free  conditions.  Bispec- 
tral  distributions  of  the  SAMIR  data  were  ana- 
lyzed through  a  partially  supervised  cluster  analy- 
sis technique  to  separate  the  liquid  water  contami- 
nated data  based  on  their  spectral  response.  From 
this  analysis,  approximate  threshold  brightness 
temperature  values  for  the  three  SAMIR  channels 
were  fixed,  above  which  cloud  liquid  water  effect 
dominates.  In  order  to  verify  these  threshold 
values,  limited  SAMIR  data  related  to  cloudy  con- 
ditions were  examined  in  conjunction  with  the 
NOAA-7  satellite  cloud  imageries.  A  reasonable 
qualitative  spatial  correlation  was  found  between 
the  cloudy  regions,  identified  on  the  basis  of  the 
SAMIR  threshold  values,  and  the  satellite  cloud 
observations.  Finally,  using  a  simple  scheme,  an 
approximate  regression  equation  was  derived  for 
estimating  atmospheric  liquid  water  content  over 
an  ocean  from  the  SAMIR  data.  Liquid  water 
estimates  for  a  few  cases  were  made  to  illustrate 
the  simplified  approach.  (Author's  abstract) 
W87-09909 


SOIL  MOISTURE  ESTIMATION  USING  GOES- 
VISSR  INFRARED  DATA:  A  CASE  STUDY 
WITH  A  SIMPLE  STATISTICAL  MODEL, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  MD.  Goddard  Space  Flight  Center. 
P.  J.  Wetzel,  and  R.  H.  Woodward. 
Journal  of  Climate  and  Applied  Meteorology 
JCAMEJ,  Vol.  26,  No.  1,  p  107-117,  January  1987. 
8  fig,  1  tab,  25  ref. 

Descriptors:  'Remote  sensing,  *Infrared  imagery, 
•Soil  moisture,  'Statistical  methods,  *Satellite 
technology,  *  Model  studies,  Mathematical  studies, 
Kansas,  Nebraska,  Soil  temperature,  Temperature, 
Numerical  model,  Surface  temperature,  Regression 
analysis,  Estimating. 

Five  days  of  clear  sky  observations  over  Kansas 
and  Nebraska  are  used  to  examine  the  statistical 
relationship  between  soil  moisture  and  infrared  sur- 
face temperature  observations  taken  from  a  geo- 
synchronous satellite.  The  approach  relies  on  nu- 
merical model  results  to  identify  important  varia- 
bles other  than  soil  moisture  which  have  a  signifi- 
cant effect  on  the  surface  temperature,  and  to 
define  linear  relationships  between  these  variables 
and  surface  temperature.  Linear  regression  is  used 
to  relate  soil  moisture  to  surface  temperature  and 
other  variables  that  represent  wind  speed,  vegeta- 
tion cover,  and  low-level  temperature  advection. 
Results  show  good  agreement  between  estimated 
and  observed  soil  moisture  features  on  each  of  the 
5  days.  The  average  coefficient  of  determination 
for  five  pseudo-independent  tests  in  which  the  test 
day  is  held  out  of  the  regression  is  0.71.  When 
advection  is  neglected  in  these  tests  the  average 
value  of  r  squared  drops  to  0.57.  It  is  shown  that  a 
depletion  coefficient  of  0.92,  when  used  to  com- 
pute antecedent  precipitation  index  (API),  pro- 
duces the  best  correlation  between  API  and  soil 
moisture  as  inferred  from  GOES  thermal  infrared 
data.  By  averaging  daily  predicted  values  over  the 
5-day  rain-free  case  study  period,  92%  of  the  vari- 
ance of  the  morning  surface  temperature  change  is 
explained  by  a  simple  linear  regression  with  all 
independent  variables,  or,  alternatively,  85%  of  the 
observed  variance  in  API  is  explained.  It  is  con- 
cluded that  this  approach  can  distinguish  at  least 
four  classes  of  soil  wetness,  but  the  necessity  for 
measurement  of  surface  advection  may  limit  its 
usefulness  in  remote  areas.  (Author's  abstract) 
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METHODS  FOR  STUDY  OF  RAINDROP 
IMPACT  ON  PLANT  SURFACES  WITH  APPLI- 
CATION TO  PREDICTING  INOCULUM  DIS- 
PERSAL BY  RAIN, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Plant  Pa- 
thology. 

K.  M.  Reynolds,  L.  V.  Madden,  D.  L.  Reichard, 
and  M.  A.  Ellis. 

Phytopathology  PHYTAJ,  Vol.  77,  No.  2,  p  226- 
232,  February  1987.  5  fig,  2  tab,  32  ref. 

Descriptors:  'Plant  pathology,  *Data  acquisition, 
•Raindrop  impact,  'Rainfall,  'Drop  generator, 
'Splash  dispersal,  *Plant  pathology,  *Leaves,  Pre- 
diction, Photography,  Fluid  drops. 

Because  of  the  importance  of  rain  impact  in  the 
liberation  and  dispersal  of  inoculum  of  many 
fungal  and  bacterial  plant  pathogens,  modifications 
to  the  method  of  generating  single  drops  of  a 
specified  size  representing  the  entire  raindrop  spec- 
trum were  made  to  facilitate  studies  in  this  area. 
The  drop-generating  and  photographic  system 
which  supplies  detailed  information  on  splash  dis- 
persal events  produces  uniform  drops  0.18-1.89  mm 
in  diameter  using  a  piezoelectric  crystal.  Larger 
drops  (2.16-3.24  mm  diameter)  were  produced  by  a 
solenoid  pump.  The  drop  generator  activation 
signal  is  used  to  activate  a  microprocessor-con- 
trolled timing  circuit  that  can  trigger-up  seven 
strobe  lamps  for  use  in  multiple-exposure  photog- 
raphy. A  primary,  programmable  delay  is  used  to 
control  the  start  of  the  flash  sequence.  Delay  be- 
tween flashes  is  controlled  by  the  frequency  of  an 
oscillator  signal  input  to  the  timer.  Strobe  se- 
quences can  be  used  to  determine  the  velocity,  size 
and  number  of  droplets  formed  by  a  splash  crown. 
(Wood-PTT) 
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PROPOSED  APPLICATION  OF  AUTOMATED 
BIOMONITORING  FOR  RAPID  DETECTION 
OF  TOXIC  SUBSTANCES  IN  WATER  SUP- 
PLIES FOR  PERMANENT  SPACE  STATIONS, 

Tennessee  Technological  Univ.,  Cookeville. 

E.  L.  Morgan,  R.  C.  Young,  M.  D.  Smith,  and  K. 

W.  Eagleson. 

Journal  of  Environmental  Sciences,  Vol.  30,  No.  2, 

47-49,  March  April  1987.  3  fig,  10  ref. 

Descriptors:  *Data  acquisition,  *Bioindicators, 
•Measuring  instruments,  *  Pollutant  identification, 
•Monitoring,  *Water  quality,  *Drinking  water, 
•Space  stations,  Water  quality  management, 
Toxins,  Poisons,  Hazardous  materials,  Computers, 
Mussels,  Invertebrates. 

Proposed  design  characteristics  and  applications  of 
automated  biomonitoring  devices  for  real-time  tox- 
icity detection  in  drinking  water  supplies  on-board 
permanent  space  stations  were  presented.  Tests  in 
transmissions  of  automated  biomonitoring  data  to 
earth-receiving  stations  were  simulated  using  satel- 
lite linkage  from  remote  earth-based  stations. 
Automated  biomonitoring  can  provide  real-time 
physiological  response  information  resulting  from 
cause/effect  relationships  between  toxicants  and 
selected  aquatic  animals.  Because  the  reliability  of 
information  from  a  single  species  or  from  specific 
physical/chemical  water  quality  parameters  may 
not  provide  comprehensive  protection  from  a  wide 
variety  of  potentially  toxic  compounds,  a  comput- 
er-assisted multiple  species  biosensing  system  was 
developed.  Emphasis  was  placed  on  developing 
methods  for  detecting  species-specific  bioelectric 
potentials  produced  by  unrestrained  bivalve  mus- 
sels and  other  sedentary  invertebrates  since  these 
animals  are  presumably  more  easily  maintained  in 
near  zero  gravity  than  fish.  In  achieving  this  objec- 
tive, differential  amplifiers  were  constructed  for 
measuring  a  wide  range  of  response  signals  in- 
duced by  various  biological  activities  from  fish  and 
invertebrate  subjects.  Specific  responses  were  de- 
tected as  discrete  analog  signals,  each  converted  to 
a  digital  voltage,  and  filed  in  computer  storage.  A 
management  program  provided  various  means  for 
data  gathering,  filing,  and  retrieval.  (Author's  ab- 
stract) 
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Field  7— RESOURCES  DATA 
Group  7B — Data  Acquisition 

ORIGIN  OF  GROWTH-INDUCED  WATER  PO- 
TENTIAL: SALT  CONCENTRATION  IS  LOW 
IN  APOPLAST  OF  ENLARGING  TISSUE, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Soil  and  Crop  Sciences. 

For  primary  bibliographic  entry  see  Field  21. 
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SATELLITE  HYDROLOGY. 

Proceedings  of  the  Fifth  Annual  William  T. 
Pecora  Memorial  Symposium  on  Remote  Sensing, 
Sioux  Falls,  South  Dakota,  June  10-15,  1979.  1981. 
730  p.  Edited  by  Morris  Deutsch,  Donald  R.  Wies- 
net,  and  Albert  Rango. 

Descriptors:  *Hydrologic  cycle,  *Hydrologic  data, 
♦Satellite  technology,  'Symposium,  'Remote  sens- 
ing, Conferences,  Evaporation,  Precipitation,  Rain- 
fall-runoff relationships. 

The  collection  of  papers  bound  together  between 
the  covers  of  this  volume  represents  the  most 
comprehensive  attempt  yet  made  to  show  the 
impact  of  artificial  satellites  on  the  science  of  hy- 
drology. In  June  1973,  the  American  Water  Works 
Association  sponsored  a  Symposium  at  Burlington, 
Ontario,  Canada,  at  the  Canada  Center  for  Inland 
Waters  on  'Remote  Sensing  and  Water  Resources 
Management.'  The  1979  Pecora  Symposium  was 
also  sponsored  by  the  American  Water  Resources 
Association  and  was  even  more  successful  with 
nearly  400  participants  from  12  countries  and  120 
papers  presented.  The  hydrologic  cycle  is  well 
known  to  every  earth  science  student,  who  will 
recall  the  familiar  diagram  showing  (with  arrows) 
the  passage  of  water  as  it  evaporates  from  the 
ocean's  surface,  rises  as  vapor,  condenses  as 
clouds,  falls  as  precipitation  onto  the  land,  where  - 
if  it  does  not  run  off  into  rivers  -  it  sinks  into  the 
ground  only  to  seep  out  later  in  springs  or  brooks, 
to  return  ultimately  to  the  ocean  and  there  to  begin 
the  cycle  anew.  This  volume  on  Satellite  Hydrolo- 
gy reflects  the  hydrologic  cycle  beginning  with 
precipitation,  i.e.,  hydrometeorology.  (See  W87- 
09954  through  W87- 10043)  (Lantz-PTT) 
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REMOTE  SENSING  IN  HYDROLOGY  -  A 
CHALLENGE  TO  SCIENTISTS, 

Geological  Survey,  Reston,  VA. 

J.  S.  Cragwall. 

IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 

Annual  William  T.  Pecora  Memorial  Symposium 

on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 

June  10-15,  1979.  1981.  p  3-5. 

Descriptors:  'Remote  sensing,  'Hydrologic  cycle, 
'Satellite  technology,  'Data  acquisition,  'Hydrol- 
ogy, Water  resources  management. 

The  recently  acquired  capabilities  of  remote  sens- 
ing have  conferred  important  advantages  on  all 
earth  sciences,  including  hydrology.  Synoptic 
viewing,  repetitive  imaging,  relative  low  cost,  and 
an  approach  to  real-time  reporting  are  being  uti- 
lized in  many  applications  of  water  resources  in- 
vestigations. Among  these  applications  are  shallow 
groundwater  exploration,  inventorying  surface 
waters,  improvement  in  estimates  of  water  with- 
drawal and  consumption,  assessment  of  sea  and 
polar  ice  conditions,  and  the  relay  of  hydrologic 
data  to  collecting  points  by  satellite.  Much  work 
remains  to  be  done,  including  the  development  of 
an  improved  ability  to  incorporate  land  surface 
features  into  hydrologic  models,  which  means 
solving  the  associated  problems  of  large-scale  data 
storage  and  processing.  These  may  be  susceptible 
to  resolution  by  the  hydrologic  modeling  principal 
components  technique.  (See  also  W87-09953)  (Au- 
thor's abstract) 
W87-09954 


SATELLITE  APPLICATIONS  IN  RIVER  AND 
FLOOD  FORECASTING, 

National    Weather    Service,    Silver   Spring,    MD. 

f  Jfficc  of  Hydrology. 

R    A    Clark 

IN    Satellite  Hydrology.  Proceedings  of  the  Fifth 

Annual  William  T.  Pecora  Memorial  Symposium 

on   Remote   Sensing,   Sioux   Falls,   South   Dakota, 


June  10-15,  1979.  1981.  p  6-8. 

Descriptors:  'Hydrologic  data,  'Satellite  technolo- 
gy, 'River  flow,  'Flood  forecasting,  'Data  acqui- 
sition, 'Remote  sensing,  Rainfall-runoff  relation- 
ships, Precipitation,  Forecasting,  Snow,  Soil  water. 

Today  the  river  and  flood  forecasting  service  pro- 
duces annually  over  400,000  forecasts  for  some 
2,500  riverside  communities.  These  forecasts  are 
prepared  by  13  River  Forecast  Centers  located 
throughout  the  United  States.  Dissemination  is 
made  through  Weather  Service  Forecast  Offices 
(WSFO's),  generally  one  in  each  State  designated 
as  Hydrologic  Program  Offices.  These  offices  keep 
abreast  of  the  needs  of  users  as  well  as  changes 
such  as  water  management  structures  that  may 
affect  river  forecasts.  They  also  collect  hydrologic 
data  from  some  7,000  river  and  rainfall  observation 
points.  Floods  currently  cause  nearly  200  deaths 
annually  and  over  $2  billion  in  damages.  In  recent 
years  they  have  become  the  major  cause  of  natural 
disaster  in  the  United  States.  Discussed  here  are 
several  applications  of  satellites  to  river  and  flood 
forecasting  are  described.  Areas  in  which  satellites 
offer  a  great  potential  for  improved  forecasts  in- 
clude areal  estimates  of  snow  cover,  data  relay, 
improved  rainfall  estimates  in  data  sparse  regions, 
and  better  definition  of  areal  variation  of  soil  mois- 
ture. (See  also  W87-09953)  (Lantz-PTT) 
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NASA  WATER  RESOURCES/HYDROLOGY 
REMOTE     SENSING     PROGRAM     IN     THE 

1980'S, 

National  Aeronautics  and  Space  Administration, 

Washington,  DC. 

M.  A.  Calabrese,  and  P.  G.  Thome. 

IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 

Annual  William  T.  Pecora  Memorial  Symposium 

on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 

June   10-15,    1979.    1981.   p  9-15,    14  fig,  20  ref. 

Descriptors:  'Water  resources  development,  'Hy- 
drologic cycle,  'Remote  sensing,  'Data  acquisi- 
tion, 'Hydrologic  data,  'Satellite  technology, 
Future  planning,  Computer  programs,  Monitoring, 
Thermal  radiation. 

Water  Resources  Managers  are  in  need  of  im- 
proved information  to  better  match  geographical 
distributions  and  availability  of  water  resources 
with  needs  and  demands.  Remote  sensing  can  im- 
prove this  information  base  by  providing  repetitive 
monitoring  of  large  areas  to  complement  conven- 
tional data  sources.  Established  applications  in  hy- 
drologic watershed  characterization  are  based  on 
multispectral  scanner  (MSS)  data  and  will  be  im- 
proved with  the  advent  of  the  Thematic  Mapper 
(TM).  The  use  of  microwave  and  thermal  infrared 
techniques  show  promise  for  soil  and  snow  mois- 
ture monitoring.  Hydrologic  model  improvements 
are  needed  in  parallel  with  advances  in  remote 
sensing  techniques  to  properly  exploit  these  data. 
Future  thrusts  include  the  development  of  remote 
sensing  techniques  for  evapotranspiration  estima- 
tion, and  the  use  of  multilinear  arrays  sensors  with 
microwave  sensors  for  improved  data  acquisition. 
(See  also  W87-09953)  (Author's  abstract) 
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CORPS  OF  ENGINEERS  UTILIZATION  OF 
SATELLITES  FOR  HYDROLOGIC  PURPOSES, 

Corps  of  Engineers,  Washington,  DC.  Hydraulics 

and  Hydrology  Branch. 

V.  K.  Hagen. 

IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 

Annual  William  T.  Pecora  Memorial  Symposium 

on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 

June  10-15,  1979.  1981.  p  16-18. 

Descriptors:  'Hydrologic  data,  'Corps  of  Engi- 
neers, 'Satellite  technology,  'Hydrologic  cycle, 
•Remote  sensing,  'Data  acquisition,  Water  re- 
sources development,  Rainfall-runoff  relationships, 
Flooding,  Forecasting,  Water  management,  Moni- 
toring, Soil  water. 

The  U.S.  Army  Corps  of  Engineers  use  of  satellites 
for  hydrologic  purposes  has  gradually  increased 
since  its  initial  experiment  in  1972.  Rapid  transmis- 


sion of  environmental  data  from  remote  sensors  has 
been  the  primary  activity  pursued  by  the  Corps. 
Two  ground  receiving  stations  are  operated  by 
field  offices  in  Waltham,  Massachusetts,  and  Vicks- 
burg,  Mississippi.  Satellite  imagery  is  also  utilized 
to  hydrologic  purposes.  Information  obtained  in 
this  manner  contributes  to  water  control  manage- 
ment, runoff  estimating,  obtaining  land  use,  moni- 
toring changes,  identifying  flooded  areas,  locating 
important  features  such  as  dams  and  lakes,  and 
other  important  activities.  The  Corps  is  engaged  in 
research  projects  which  will  enhance  the  use  of 
satellites  in  the  field  of  hydrology.  Most  of  the 
research  relates  to  improved  sensors  or  advanced 
applications  of  satellite  imagery.  (See  also  W87- 
09953)  (Author's  abstract) 
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AGRICULTURE'S  NEEDS  RELATED  TO  SAT- 
ELLITE  HYDROLOGY, 

Agricultural    Research    Service,    Beltsville,    MD. 

Plant  Physiology  Inst. 

E.  T.  Engman. 

IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 

Annual  William  T.  Pecora  Memorial  Symposium 

on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 

June   10-15,    1979.    1981.   p   19-25,   5  fig,    10  ref. 

Descriptors:  'Satellite  technology,  'Agriculture, 
•Water  resources  development,  'Data  acquisition, 
'Hydrologic  data,  'Remote  sensing,  Hydrologic 
cycle,  ARISTARS,  Monitoring,  Runoff,  Soil 
water,  Irrigation. 

Agriculture  and  Resources  Inventory  Surveys 
Through  Aerospace  Remote  Sensing,  known  as 
ARISTARS,  is  a  cooperative  research  program  of 
research,  development,  evaluation,  and  application 
of  aerospace  remote  sensing  for  agriculture.  This 
program  is  explained  and  its  hydrologic  applica- 
tions, needs,  and  related  activities  are  discussed. 
Among  the  research  needs  identified  in  AgRIS- 
TARS  are  several  challenges  to  hydrologists  that 
are  discussed  with  samples.  These  include  studying 
relationships  between  point  and  areal  data  and 
developing  means  of  extrapolating  point  informa- 
tion as  representative  of  large  areas,  directly  meas- 
uring runoff  (or  infiltration)  coefficients,  detecting 
frozen  soils,  detecting  and  monitoring  soil  moisture 
and  drought,  irrigation  scheduling,  the  possibility 
of  using  feedback  from  space  platforms  to  improve 
prediction  models,  and  developing  soil-moisture- 
profile  models  that  utilize  remote  sensing  informa- 
tion. (See  also  W87-09953)  (Author's  abstract) 
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REVIEW  OF  CANADA'S  PRESENT  AND 
FUTURE  REMOTE  SENSING  ACTTVITIES  RE- 
LATING TO  HYDROLOGY, 

National  Hydrology  Research  Inst.,  Ottawa  (On- 
tario). 

E.  J.  Langham. 

IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 
Annual  William  T.  Pecora  Memorial  Symposium 
on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 
June   10-15,   1979.   1981.  p  26-32,   19  fig,   12  ref. 

Descriptors:  'Remote  sensing,  'Hydrologic  data, 
'Canada,  'Future  planning,  'Satellite  technology, 
Data  acquisition,  Aircraft. 

The  Canada  Center  for  Remote  Sensing,  or  CCRS 
as  it  is  usually  known,  remains  the  cornerstone  of 
remote  sensing  in  Canada.  It  maintains  the  satellite 
receiving  stations  at  Prince  Albert,  in  Saskatche- 
wan, and  at  Shoe  Cove,  in  Newfoundland.  These 
stations  receive  NOAA,  TIROS,  GOES,  and 
LANDSAT  data,  and  last  year  Shoe  Cover  also 
collected  SEASAT  data  during  the  three  months 
that  the  satellite  was  operational.  CCRS  also  has  a 
fleet  of  four  aircraft.  This  paper  reviews  these  and 
other  technical  resources  in  Canada  for  acquisi- 
tioning  and  processing  remotely  sensed  data,  with 
particular  attention  to  airborne  and  satellite  borne 
instrumentation,  satellite  data  reception,  and  data 
analysis  systems  used  by  various  agencies.  It  then 
goes  on  to  give  examples  of  application  of  these 
data  from  various  subdisciplines  of  hydrology.  (See 
also  W87-09953)  (Lantz-PTT) 
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SATELLITE  VERSUS  CONVENTIONAL 
METHODS  IN  HYDROLOGY, 

Geological  Survey,  Reston,  VA. 

D.  G.  Anderson. 

IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 

Annual  William  T.  Pecora  Memorial  Symposium 

on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 

June  10-15,  1979.  1981.  p  33-36,  21  ref. 

Descriptors:  'Satellite  technology,  'Hydrologic 
data,  'Data  acquisition,  'Remote  sensing,  Fore- 
casting, Water  resources  development,  Hydrologic 
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Scientists  engaged  in  early  applications  of  satellite 
hydrology  first  considered  replacing  conventional 
methods  with  analyses  of  data  from  satellites  in 
expectation  of  saving  time  and  money.  This  re- 
mains a  valid  objective,  but  increased  emphasis  has 
been  placed  on  the  complementary  nature  of  de- 
tailed point  data  and  synoptic  information  of  a 
large  area  obtained  repetitively  by  satellites.  In 
some  cases,  for  example  polar  research  and  weath- 
er forecasting,  vast  areas  can  be  analyzed  quickly 
based  upon  general  background  knowledge  and 
data  from  satellites.  A  challenge  is  given  to  hy- 
drologists  to  utilize  data  from  satellites  to  solve 
problems  involving  large  areas,  environmental 
trends,  and  analysis  of  hydrologic  systems.  Such 
applications  will  tend  to  maximize  the  unique  capa- 
bilities of  satellite  data  to  attack  problems  that 
cannot  be  solved  by  conventional  methods  alone. 
(See  also  W87-09953)  (Author's  abstract) 
W87-09960 


INTRODUCTION  TO  SATELLITE  HYDROLO- 
GY, 

EROS  Data  Center,  Sioux  Falls,  SD. 

G.  K.  Moore. 

IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 

Annual  William  T.  Pecora  Memorial  Symposium 

on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 

June  10-15,  1979.  1981.  p  37-41,  1  tab,  5  ref. 

Descriptors:  'Satellite  technology,  'Hydrologic 
data,  'Data  acquisition,  'Remote  sensing,  History, 
Water  resources  development,  Hydrologic  data, 
Computer  programs. 

Remote  sensing  is  the  use  of  electromagnetic 
energy  to  inventory  resources,  monitor  the  envi- 
ronment, solve  problems,  and  plan  future  actions. 
The  science  of  remote  sensing  originated  in  the 
1940's.  Application  to  resource  problems  began  in 
the  1960's  and  continued  rapid  growth  through  the 
1970's.  This  progress  included  research  on  new 
types  of  data,  satellite  acquisition  of  data,  digital 
methods  of  data  processing,  and  determination  of 
information  content.  Because  of  this  research,  23 
remote  sensing  applications  are  now  operational  in 
the  field  of  hydrology.  In  the  future,  satellite 
remote  sensing  will  become  a  routine,  essential  part 
of  many  hydrologic  studies.  New  types  of  hydro- 
logic  models  use  atmospheric  and  surface  informa- 
tion from  a  geographic  data  base  for  hydrologic 
predictions.  The  only  practical  method  of  acquir- 
ing repetitive  data  to  update  these  models  is  by 
orbiting  or  geostationary  satellites.  (See  also  W87- 
09953)  (Author's  abstract) 
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the  system  since  1974.  The  basic  configuration  of 
the  system  is  identified  by  describing  the  major 
elements  and  their  functions.  The  basic  design  cri- 
teria, together  with  system  development  has  led  to 
a  truly  operational  program.  NESS  and  many  users 
have  accumulated  years  of  experience  with  this 
program  so  that  is  now  possible  to  identify  the 
useful  features.  This  background  also  has  made  it 
possible  for  NESS  and  the  users  to  plan  for  addi- 
tional capabilities.  System  improvements  and  how 
they  benefit  the  users  are  explained.  Finally,  the 
growth  of  the  system  in  terms  of  number  of  plat- 
forms and  users  are  given.  (See  also  W87-09953) 
(Lantz-PTT) 
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Mew  England  Division,  Corps  of  Engineers,  work- 
ing with  private  industry,  has  demonstrated  a 
random  reporting  capability  for  collecting  data 
using  a  standard  1500  Hz  channel  on  NOAA's 
Geostationary  Environmental  Operational  Satellite 
(GOES).  The  new  mode  has  several  advantages 
over  scheduled  or  interrogation  modes  used  to 
collect  hydrometeorologic  data  required  in  reser- 
voir regulation.  The  need  for  these  data  is  especial- 
ly critical  during  severe  weather  and  flood  situa- 
tions, and  data  collection  system  (DCS)  should  be 
responsive  to  critical  events.  Previously  available 
satellite  systems  of  data  collection  have  not  suf- 
ficed for  smaller  watersheds  and  application  in 
New  England.  In  the  random  reporting  system, 
hundreds  of  data  collection  platforms  (DCP's) 
transmit  on  a  single  channel  at  proper  time  inter- 
vals to  ensure  an  acceptable  probability  of  recep- 
tion. Several  techniques  have  been  incorporated  to 
improve  reception.  Several  techniques  have  been 
incorporated  to  improve  reception  probabilities, 
the  main  ones  being  a  short  message  (less  than  3 
seconds)  and  an  adaptive  algorithm  programmed 
into  each  platform.  This  algorithm  assures  suffi- 
cient transmissions  during  critical  times,  yet  re- 
lieves the  system  of  superfluous  messages  during 
normal  periods  when  no  new  or  important  infor- 
mation has  been  generated.  The  demonstration  has 
confirmed  that,  even  without  the  adaptive  feature, 
at  least  200  platforms  will  report  successfully  (with 
90%  probability)  within  an  hour;  and  the  research 
has  revealed  future  enhancements  which  could  in- 
crease the  number  of  platforms  by  an  order  of 
magnitude.  A  new  platform  designed  around  read- 
ily available  components  is  now  operable  and  is 
expected  to  bring  equipment  costs  within  reach  of 
many  users.  (See  also  W87-09953)  (Author's  ab- 
stract) 
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lite.  In  addition,  Fire  weather  data  passes  through 
the  satellite  to  aid  in  suppression  of  forest  and 
range  fires.  Large  amounts  of  real-time  data  are 
essential  to  water  management  and  include  stream- 
flow,  precipitation,  wind,  snow  water  content, 
temperature,  water  quality,  and  reservoir  stage. 
The  present  system  collects  data  from  about  180 
locations,  part  of  which  are  tied  into  a  computer. 
Eventually  it  will  process  all  the  data.  The  empha- 
sis is  on  real-time  data  for  flood  forecasting,  water 
supply  forecasting,  and  water  operations.  Use  of 
satellites  eliminates  radio  path  problems  in  moun- 
tain terrain  and  decreases  use  of  mountaintop  re- 
peaters that  are  subject  to  climatic  problems. 
Changes  in  the  satellite  facilities  available  to  us  are 
needed  to  achieve  real-time  data  acquisition  capa- 
bility. (See  also  W87-09953)  (Author's  abstract) 
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Canada  is  a  large  country  (nearly  10,000,000  sq 
km)  with  a  small  population  (23,000,000)  concen- 
trated near  the  United  States-Canada  border.  In- 
creased economic  activity  in  remote  regions  of  the 
country  has  resulted  in  a  demand  for  more  hydro- 
meteorological  data,  particularly  on  a  real-time 
basis,  in  order  to  monitor  meteorological  condi- 
tions, to  manage  and  operate  water-resource 
projects,  to  forecast  floods  and  river  levels  or  to 
assess  man's  impact  on  the  environment.  Satellite 
telemetry  is  one  method  which  has  enabled  users 
to  obtain  near  real-time  readings  year  round  from 
unattended  remotely  located  Data  Collection  Plat- 
forms (DCPs).  Canada's  experience  over  the  last 
seven  years,  particularly  with  respect  to  hydromet- 
ric  operations,  has  shown  that  data  collection  by 
satellite  can  be  reliable  and  cost  effective.  Current- 
ly, the  federal  government  has  about  50  DCPs  in 
operation,  the  province  of  Quebec  has  35  and 
private  industry  20.  Rapid  expansion  of  land  based 
hydrometeorological  and  buoy  DCP  networks  is 
planned  by  federal  and  provincial  agencies  over 
the  next  few  years.  With  the  advent  of  the  new 
generation  of  microprocessor  controlled  DCPs 
suitable  for  the  Canadian  climate,  DCPs  designed 
for  hydrometric,  water  quality  and  meteorological 
(temperature,  humidity,  pressure,  wind,  precipita- 
tion) data  acquisition  will  become  an  important 
means  of  obtaining  data  from  remote  locations. 
Adaptation  to  this  new  technology  both  by  man- 
agement and  field  staff  will  be  required  if  telemetry 
is  to  utilized  to  its  fullest  potential.  (See  also  W87- 
09953)  (Author's  abstract) 
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The  GOES  Data  Collection  System  (DCS)  is  a 
satellite  based  system  for  the  collection  of  a  large 
variety  of  environmental  data  obtained  from  virtu- 
ally any  point  in  the  Western  Hemisphere.  The 
National  Environmental  Satellite  Service  (NESS), 
Department  of  Commerce,  is  the  operator  of  the 
system.  It  has  been  providing  services  to  users  of 
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Telemetry  of  hydrologic  data  in  California  is  be- 
ginning to  use  a  satellite  as  part  of  the  communica- 
tion path.  At  present  a  snow  water  content  sensor 
and  ten  precipitation  gages  report  through  a  satel- 
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The  Water  Resources  Division  of  the  U.S.  Geolog- 
ical Survey  is  currently  operating  a  network  of 
more  than  9,000  remote  field  sites  for  the  continu- 
ous collection  of  hydrologic  data.  The  Survey  also 
operates    a    nationwide    telecommunications    net- 


69 


Field  7— RESOURCES  DATA 


Group  7B — Data  Acquisition 


work  that  supports  the  entry  and  retrieval  of  data 
from  the  computerized  National  Water  Data  Stor- 
age and  Retrieval  System  (WATSTORE).  The 
two  networks  are  currently  linked  by  a  manual 
data  acquisition  system  that  results  in  a  4  to  6-week 
delay  between  data  collection  and  dissemination  to 
the  user  community.  The  Geological  Survey  is 
involved  with  several  research  projects  designed 
to  bridge  the  network  gap  through  further  automa- 
tion, including  satellite  telemetry  of  hydrologic 
data  from  remote  sites.  Some  of  the  most  promis- 
ing benefits  in  the  use  of  satellite  telemetry  include 
improved  network  management,  real-time  transfer 
of  data,  saving  manpower,  and  the  timely  delivery 
of  critical  hydrologic  data  to  the  user  community. 
In  order  to  evaluate  this  new  technology,  the 
Survey  is  currently  evaluating  the  capabilities, 
design,  and  performance  of  three  satellite  data 
collection  systems  (DCS).  These  include  the  Na- 
tional Aeronautics  and  Space  Administration's 
(NASA)  Landsat  series,  the  National  Oceanic  and 
Atmospheric  Administration's  (NOAA)  Geosta- 
tionary Operational  Environmental  Satellite 
(GOES),  and  a  commercial  demonstration  con- 
ducted by  COMSAT  General  (CG).  (See  also 
W87-09953)  (Author's  abstract) 
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The  advantage  of  the  satellite  for  data  collection/ 
position  location  system  (DC/PLS)  functions  was 
demonstrated  by  experimental  systems  aboard  the 
Nimbus  and  Landsat  series  of  spacecraft  and  is 
now  operational  aboard  the  TIROS  and  GOES 
(Geostationary  Operational  Environmental  Satel- 
lite) spacecraft.  These  technological  developments 
in  satellite  data  collection  are  aimed  at  relieving 
constraints  of  existing  systems  to  permit  expanded 
capability  at  lower  costs  in  future  operations.  Con- 
straints imposed  by  the  limited  electromagnetic 
spectrum  available  in  the  UHF  band  and  the  cost 
of  user  equipment  are  principal  targets  for  im- 
provement through  technology.  This  paper  de- 
scribes ongoing  developmental  activities  in  system 
and  component  areas  which  will  become  available 
for  the  next  generation  operations.  (See  also  W87- 
09953)  (Lantz-PTT) 
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The  purpose  of  this  paper  is  threefold:  (1)  to  sum- 
marize the  Scofield/Oliver  technique  for  making 
rainfall  estimates  from  convective  systems,  (2)  to 
present  the  results  using  the  technique  in  real  time 
on  major  flash  flood  producing  thunderstorms  in 
Mississippi  (April  1979)  and  on  Hurricane  Anita 
(September  1977)  as  the  storm  advanced  into 
northeastern  Mexico,  and  (3)  to  discuss  some  possi- 
ble reasons  why  the  technique  often  underesti- 
the  copious  rainfall  associated  with  the  slow 
moving   remnants  of  tropical   storms.   The   flash 


flood  producing  thunderstorms  occurred  in  Missis- 
sippi on  April  11-13,  1979.  Results  showed  that  the 
48-hour  estimated  heavy  rainfall  pattern  was  quite 
similar  to  the  observed.  As  Hurricane  Anita  ap- 
proached the  coastal  area,  the  San  Antonio  Weath- 
er Service  Forecast  Office  (WSFO)  was  concerned 
with  potential  flooding  in  the  Rio  Grande  basin 
and  in  Brownsville,  Texas.  During  the  critical  time 
period  from  September  1-2,  1977,  rainfall  estimates 
were  provided  to  the  San  Antonio  WSFO.  The 
results  indicated  that  the  rainfall  estimates  from 
Hurricane  Anita  were  quite  comparable  with  the 
ground  truth  rain  gage  measurements.  (See  also 
W87-09953)  (Author's  abstract) 
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Recently  hydrological  modeling  was  required  for  a 
13,000  square  kilometer  head  water  basin  of  the 
Pilcomayo  River  in  southeastern  Bolivia  to  find 
design  flood  flows  for  a  proposed  hydroelectric 
development.  There  are  18  daily  precipitation 
gages  in  the  basin,  only  two  of  which  have  contin- 
uous recorders.  This  is  insufficient  to  determine  the 
basin  hydrometeorological  characteristics  because 
of  the  predominance  of  small  areal  extent,  high 
intensity  thunderstorms  in  the  region  during  the 
wet  season.  This  hinders  the  determinations  of  the 
rainfall  amounts  as  well  as  areal  extents  and  basin 
response  time.  Using  Geostationary  Operational 
Environmental  Satellite  System  (GOES)  obtained 
enhanced  infrared  imagery  and  a  recently  devel- 
oped technique,  which  related  heights  and  expan- 
sion/contraction characteristics  of  cumulonimbus 
clouds  to  one-half  hour  rainfall  amounts,  convec- 
tive storms  were  analyzed.  The  relations  between 
cloud  brightness  levels  on  enhanced  infrared  im- 
ageries and  one-half  hour  rainfall  amounts  were 
verified  using  regional  recorded  daily  rainfall  totals 
from  which  particular  storms  rainfall  characteris- 
tics were  estimated.  This  method  has  provided 
estimates  of  convective  rainfall  amounts  in  the 
continental  United  States.  (See  also  W87-09953) 
(Lantz-PTT) 
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A  computer-automated  technique  to  estimate  rain- 
fall using  digital,  infrared  geosynchronous  satellite 
imagery  has  been  developed  and  tested.  The 
method  requires  time  histories  of  convective  enti- 
ties at  discrete  temperature  thresholds  and  a  set  of 
empirical  relationships.  Development  of  tracking 
software  and  access  to  a  large  computer  now 
permit  rain  estimates  for  large  (>   1.0  times  10  to 


the  7lh  power  sq  krn)  areas  down  to  individual 
clouds.  Rain  estimates  for  several  areas  of  the 
globe  (Florida,  the  tropical  Atlantic  Ocean  and 
western  Africa,  the  eastern  tropical  Pacific  Ocean 
and  tropical  South  America,  two  flash  flood  situa- 
tions, and  the  U.S.  High  Plains)  are  presented. 
There  are  many  uses  of  the  rain  estimation  method 
in  its  present  form.  The  technique  is  ready  for  use 
in  weather  modification  experiments  to  assess  the 
potential  extra-area  effects  of  seeding.  It  is  well 
suited  to  large  area  rain  estimation  especially  if  a 
small,  dense  network  of  rain  gages  is  available  for 
adjustment  purposes.  The  method  can  also  be  used 
in  climatological  studies  in  programs  such  as 
EPOCS  to  investigate  air-sea  interactions  as  mani- 
fested by  rainfall.  It  will  be  especially  useful  to 
study  the  El  Nino  phenomenon  that  occurs  peri- 
odically off  the  northwest  coast  of  South  America, 
which  results  in  excessive  rains  and  the  disruption 
of  the  fishing  industry.  Rain  estimates  can  be  made 
on  a  continuing  basis  for  river  forecasting  and 
flood  warning.  As  indicated  in  the  body  of  the 
paper,  a  somewhat  modified  version  of  the  method 
is  already  in  use  in  the  U.S.  for  assessing  the  flood 
potential  of  tropical  storms  and  hurricanes  that  are 
approaching  land.  Rain  estimates  might  also  be 
made  over  remote,  poorly  gaged  drainage  basins 
for  the  purposes  of  screening  potential  sites  for 
hydroelectric  facilities.  Finally,  agricultural  uses 
might  include  day-to-day  monitoring  of  precipita- 
tion over  major  crop-growing  areas  to  identify 
areas  of  precipitation  excess  and  deficiency  and  to 
project  crop  production.  Once  the  real-time,  itera- 
tive modification  has  been  made,  the  technique  can 
be  used  to  monitor  convective  rainfall  over  vast 
areas  for  flash  flood  identification  and  warning.  If 
necessary,  warnings  might  then  be  issued  by  re- 
gional offices.  (See  also  W87-09953)  (Lantz-PTT) 
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SATELLITE  RAINFALL  ESTIMATION  BY 
CLOUD  ENDEXTNG  METHODS  FOR  DESERT 
LOCUST  SURVEY  AND  CONTROL, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
E.  C.  Barrett. 
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on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 
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Cloud  indexing  techniques  to  improve  rainfall  as- 
sessment for  climatological  purposes  have  been 
developed  by  the  author  for  application  on  short 
term  bases  and  tested  in  various  tropical  and  sub- 
tropical regions  for  use  in  several  meteorological, 
agrometeorological,  and  hydrological  projects. 
The  cloud  indexing  approach  has  been  most 
widely  used  in  northwest  Africa  in  connection 
with  desert  locust  survey  and  control.  This  paper 
describes  the  method  being  used  for  this  purpose, 
in  the  context  of  the  prevalent  practical  and  finan- 
cial constraints.  In  this  program  polar  orbiting 
satellite  visible  and  infrared  (VIS  and  IR)  imagery 
are  analyzed  manually  in  conjunction  with  conven- 
tional weather  reports  from  Global  Telecommuni- 
cations System  stations  in  Algeria,  Libya,  Moroc- 
co, and  Tunisia  in  order  that  satellite  and  conven- 
tional indications  of  rain  might  be  integrated  to 
provide  better  rainfall  maps  for  12  hourly  intervals 
than  could  be  prepared  using  either  data  source 
alone.  The  results  are  aggregated  on  a  weekly  and 
monthly  basis.  The  monthly  maps  are  used  in  the 
assessment  of  associated  'locust  hazard'  through 
their  indications  of  areas  of  likely  vegetation  flush 
in  the  desert:  they  are  used  in  the  procurement  of 
Landsat  images  for  post  rainfall  vegetation  map- 
ping, and  for  the  direction  of  ground  inspection 
team  survey  routes.  National  personnel  have  been 
trained  for  the  fully  operational  program,  which  is 
being  implemented  in  a  new  remote  sensing  office 
in  Algiers.  (See  also  W87-09953)  (Author's  ab- 
stract) 
W87-0997I 
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ESTIMATION  OF  RAIN  RATE  OVER  LAND 
FROM  SPACEBORNE  PASSIVE  MICROWAVE 
SENSORS, 

Environmental    Research   and   Technology,    Inc., 

Concord,  MA. 

M.  G.  Fowler,  H.-H.  K.  Burke,  K.  R.  Hardy,  and 

N.  K.  Tripp. 
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sensing,  'Microwaves,  'Hydrologic  data,  Precipi- 
tation, Rainfall  distribution,  Model  studies. 

The  areal  extent  and  variability  of  rainfall  plays  a 
key  role  in  the  availability  and  distribution  of 
water  resources  and  soil  moisture  amounts.  In  the 
past,  it  has  been  difficult  to  obtain  widespread  data 
on  the  spatial  characteristics  of  rain,  but  techniques 
employing  spaceborne  microwave  radiometers 
show  great  potential  for  future  rain  rate  estimation. 
Detailed  models  of  the  scattering  and  absorption 
due  to  rain  drops  at  microwave  frequencies  have 
been  developed  and  show  that  the  presence  of  rain 
causes  a  decrease  in  brightness  temperatures  rela- 
tive to  the  background  at  frequencies  greater  than 
30  GHz.  The  amount  of  this  cooling  increases  with 
increasing  rate  and  varies  with  the  physical  charac- 
teristics of  the  rain  and  associated  cloud  layers. 
The  effects  of  these  variations  have  been  analyzed 
and  used  in  a  climatological  inversion  technique 
with  data  from  channels  near  35  and  85  GHz  to 
show  that  rain  rate  can  be  reliably  estimated  for 
most  rain  and  surface  conditions  and  to  identify 
situations  where  ambiguity  in  rain  estimates  may 
occur.  (See  also  W87-09953)  (Author's  abstract) 
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DETERMINATION  OF  RAINFALL  RATES 
FROM  MEASUREMENTS  OF  THE  SATEL- 
LITE NIMBUS  5  AND  6, 

Cologne  Univ.  (Germany,  F.R.).  Inst,  of  Geophys- 
ics and  Meteorology. 
H.  J.  Jung,  and  E.  Raschke. 

IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 
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on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 
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ical studies,  Model  studies,  Hydrometeorology. 

Radiative  transfer  calculations  in  the  microwave 
range  (19.35  and  37  GHz)  are  performed  to  estab- 
lish a  quantitative  relationship  between  the  thermal 
emission  at  the  top  of  the  atmosphere  and  the 
precipitation  intensity  expressed  in  terms  of  rainfall 
rates.  Models  of  precipitating  clouds  with  variable 
geometrical  and  optical  thickness  are  introduced 
assuming  different  drop  size  distributions  for  hy- 
drometeors  (cloud-,  rain  drops,  ice  and  hail  parti- 
cles). Detailed  studies  of  the  radiative  transfer  for 
various  rain  cloud  models  and  different  emission 
and  reflection  properties  of  the  ground  indicate  an 
accuracy  of  the  rainfall  rate  derived  from  satellite 
measurements  of  30-40%  (0.1-7  mm/hr)  and  5- 
100%  (7-50  mm/hr).  Additional  information  about 
the  polarization  of  the  emitted  radiation  and  the 
cloud  height  inferred  from  infrared  measurements 
is  used  for  the  determination  of  rainfall  rates  over 
hurricanes  in  the  North  Pacific  Ocean.  (See  also 
W87-09953)  (Author's  abstract) 
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PRELIMINARY  EVALUATION  OF  INITIAL 
ATMOSPHERIC  MOISTURE  FROM  THE 
TIROS-N  SOUNDING  SYSTEM, 

National  Environmental  Satellite,  Data,  and  Infor- 
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Descriptors:  'Meteorological  data  collection,  *Hy- 
drological  data,  'Data  interpretation,  'Evaluation, 
'Atmospheric  water,  'TIROS-N,  'Satellite  tech- 
nology, 'Remote  sensing,  Radiosondes,  Precipita- 
tion. 

Results  from  a  preliminary  evaluation  of  the  mois- 
ture sounding  system  of  TIROS-N  satellite  data  are 
presented.  Comparisons  were  made  to  radiosondes 
over  the  central  and  eastern  United  States  during 
April  and  September  1979.  The  satellite  observa- 
tions do  not  have  enough  vertical,  thus  providing  a 
very  smooth  vertical  profile.  The  total  column 
precipitable  water  was  however,  reasonably  well 
represented.  Because  of  the  smooth  vertical  pro- 
files and  the  fact  that  moisture  frequently  found  in 
the  vertical,  thus  providing  a  very  smooth  vertical 
profile.  The  total  column  precipitable  water  was 
however,  reasonably  well  represented.  Because  of 
the  smooth  vertical  profiles  and  the  fact  that  mois- 
ture retrievals  are  not  obtained  in  cloudy  areas  the 
computation  of  the  atmospheric  water  balance  was 
judged  to  be  impractical.  (See  also  W87-09953) 
(Author's  abstract) 
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MODELING  THE  TERRESTRIAL  HYDROLO- 
GY FOR  THE  GLOBAL  ATMOSPHERE:  THE 
FUTURE  ROLE  OF  SATELLITE  DATA, 

Connecticut  Univ.,  Storrs.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2A. 
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STATISTICAL  APPROACH  TO  RAINFALL  ES- 
TIMATION USING  SATELLITE  DATA, 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  2B. 
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ROLES  OF  SATELLITES  IN  HYDROLOGY, 

Geological  Survey,  Reston,  VA. 
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Descriptors:  'Remote  sensing,  'Hydrological  data, 
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Data  from  four  satellite  systems  (Apollo,  LAND- 
SAT,  Nimbus,  and  Heat  Capacity  Mapping  Mis- 
sion) are  used  to  demonstrate  hydrologic  applica- 
tions concerning  three  areas  (Arctic  region;  Oua- 
chita River,  Arkansas-Louisiana;  and  Albemarle- 
Pamlico  Sounds,  North  Carolina).  These  examples 
were  selected  to  encourage  use  of  data  from  a  wide 
range  of  spectral  bands  (visible,  near  infrared,  ther- 
mal infrared,  and  microwave)  and  resolution  (30  m 
to  50  km).  Each  image  used  provides  a  different 
look  (spatial,  spectral,  or  temporal)  at  the  dynamics 
of  water  related  phenomena.  The  conclusion  is  that 
data  from  satellites,  if  analyzed  at  the  initial  stages 
of  a  hydrologic  study,  can  provide  valuable  con- 
ceptual information  on  the  hydrologic  systems  in- 
volved. (See  also  W87-09953)  (Author's  abstract) 
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SATELLITE  SNOW  MAPPING  TECHNIQUES 
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Environmental    Research   and   Technology,    Inc., 
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Data  Acquisition — Group  7B 

The  potential  of  the  satellite  for  mapping  snow 
cover  was  recognized  soon  after  the  launch  of  the 
first  United  States  weather  Satellite  nearly  20  years 
ago.  Since  that  time,  as  improved  satellite  systems 
have  been  developed,  an  increasing  use  has  been 
made  of  remote  sensing  from  space  to  monitor 
snow.  Maps  showing  percentage  of  snow  cover  for 
selected  river  basins  are  now  produced  on  a  rou- 
tine basis  from  the  NOAA  operational  satellite 
imagery,  and  data  from  Landsat  have  been  shown 
to  have  practical  application  for  snow  mapping. 
This  paper  reviews  the  types  of  satellite  data  that 
have  been  used  to  map  snow  cover  and  the  inter- 
pretive techniques  that  have  evolved.  The  empha- 
sis in  the  review  is  on  the  application  of  Landsat 
data  in  the  four  ASVT  (Applications  Systems  Ver- 
ification and  Transfer)  Snow  Project  study  areas, 
and  the  development  of  methods  to  use  snow  cov- 
ered area  from  Landsat  in  runoff  prediction.  The 
application  of  remote  sensing  in  portions  of  the 
spectrum  other  than  the  visible  is  also  discussed. 
(See  also  W87-09953)  (Author's  abstract) 
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Until  the  launch  in  1972,  1975,  and  1978  of  the 
three  satellites  in  the  Landsat  series  of  spacecraft, 
glaciologists  had  no  accurate  means  of  measuring 
the  extent  of  glacier  ice  on  Earth.  Landsat  images, 
where  adequate  coverage  exists,  provide  a  means 
for  delineating  the  areal  distribution  of  glaciers  on 
a  common  data  base  for  most  of  the  Earth  between 
about  82  degrees  North  and  South  latitudes.  In 
June  1977,  the  Earth  Resources  Observation  Sys- 
tems (EROS)  Program  of  the  Land  Information 
and  Analysis  (LIA)  Office  of  the  U.S.  Geological 
Survey  (USGS)  initiated  an  international  project  to 
prepare  a  USGS  Professional  Paper,  'Satellite 
Image  Atlas  of  Glaciers.'  The  project  now  includes 
the  active  involvement  of  55  glaciologists  and  sci- 
entists in  related  disciplines  from  30  U.S.,  foreign, 
and  international  organizations.  The  Atlas  will 
cover  both  the  geographic  distribution  of  glaciers 
as  well  as  topics  of  glaciology  and  related  environ- 
mental phenomenon  using  Landsat,  NOAA,  and 
other  satellite  data.  The  primary  objectives  of  the 
Atlas  are:  (1)  to  provide  a  pictorial  inventory, 
either  in  the  form  of  a  satellite  image  or  by  tabular 
listings,  of  available  images  of  the  Earth's  glacier- 
ized  regions;  and  (2)  to  demonstrate  the  value  of 
this  imagery  as  a  source  of  scientific  data  for  the 
study  and  monitoring  of  some  of  the  characteristics 
of  glaciers,  some  aspects  of  the  dynamics  of  gla- 
ciers, the  response  of  glaciers  to  global  climatic 
change,  and  as  the  basis  for  a  series  of  1:250,000- 
scale  (multispectral  scanner  (MSS)  images)  Land- 
sat image  maps  of  those  areas  of  the  globe  where 
glaciers  exist.  If  Landsat-type  surveys  of  the  planet 
are  continued  for  several  decades  then  a  means  of 
monitoring  long  term  changes  in  overall  glacier 
extent  will  also  become  possible,  thereby  providing 
a  method  for  monitoring  the  response  of  glaciers  to 
climate  change.  (See  also  W87-09953)  (Author's 
abstract) 
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sensing,  Snowpack,  Monitoring,  Seasonal  varia- 
tion. 

A  13-year  satellite  record  of  monthly  mean  snow 
cover  for  North  America  has  resulted  from 
NOAA/NESS  satellite  monitoring  of  snow  cover. 
The  1978-79  snow  cover  for  December  through 
March  exceeded  expected  variability.  December 
snow  cover  was  the  highest  of  record  for  any 
December;  January  snow  cover  was  slightly  below 
the  record  January  1978  snow  cover,  but  was  well 
above  average;  February  snow  cover  was  the 
second  highest  February  of  record;  March  snow 
cover  was  above  average.  In  North  America  the 
past  three  winters  have  been  severe  and  the  snow 
cover  figures  reflect  this  severity.  The  trend  has 
been  toward  increasing  snow  cover.  In  1977,  Janu- 
ary snow  cover  exceeded  one  standard  deviation; 
in  1978,  both  January  and  February  snow  cover 
exceeded  on  standard  deviation;  in  1979,  Decem- 
ber (1978),  January,  and  February  exceeded  one 
standard  deviation.  Nevertheless,  the  severity  of 
the  1978-79  North  American  Winter  was  judged  to 
be  a  regional  rather  than  a  hemispheric  or  global 
phenomenon.  (See  also  W87-09953)  (Author's  ab- 
stract) 
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POTENTIALS  OF  MAPPING  BURIED  GLA- 
CIER ICE  WITH  LANDSAT  THERMAL  IM- 
AGERY, 

State  Univ.  of  New  York  Coll.  at  Geneseo.  Dept. 

of  Geography. 
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PREDICTION  OF  WATER  YIELD  USING  SAT- 
ELLITE IMAGERY  AND  A  SNOWMELT  SIMU- 
LATION MODEL, 

Arizona  Univ.,  Tucson.  School  of  Renewable  Nat- 
ural Resources. 
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'Hydrology,  'Forecasting,  Simulation  analysis, 
Computer  models,  MELT,  YIELD,  Land  manage- 
ment, Prediction. 

A  prototypical  computer  simulation  model  which 
employs  Landsat  imagery  has  been  developed  to 
estimate  the  impacts  of  alternate  land  management 
activities  on  water  yield  in  snow  covered  forests. 
A  degree-day  snowmelt  technique  is  used  to  pre- 
dict daily  melt,  with  daily  streamflow  being  com- 
puted from  recession  analysis.  The  model,  MELT, 
allows  users  at  remote  locations  to  readily  obtain 
predictions  of  water  yield  with  modest  computer 
equipment  and  commonly  available  input  data. 
MELT  is  structured  in  an  interactive  format  to 
facilitate  use  by  persons  not  familiar  with  computer 
operations.  The  model  is  written  in  ANSI  Stand- 
ard FORTRAN,  requires  5000  words  of  core,  and 
is  operative  on  a  DEC- 10  computer  at  the  Univer- 
sity of  Arizona.  Although  the  prototypical  version 
of  MELT  represents  southwestern  ponderosa  pine 
forest  ecosystems  in  central  Arizona,  the  conceptu- 
al framework  is  applicable  elsewhere.  While 
MELT  has  been  designed  to  operate  alone,  it  was 
also  structured  to  act  as  a  subroutine  within  a 
water  yield  simulator.  This  additional  model, 
called  YIELD,  is  part  of  a  family  of  computer 
models  being  developed  to  aid  watershed  manage- 
ment specialists  and  land  use  planners  estimate 
impacts  of  alternate  land  management  practices. 
The  ECOSIM  (Ecosystem  Component  Simulation 
Model*)  family  is  composed,  in  part,  of  three  mod- 
l        I  I.ORA   for  estimating  responses  of  forest 


overstory,  herbaceous  understory,  and  organic  ma- 
terial; FAUNA  for  evaluating  animal  habitats,  car- 
rying capacities,  and  population  dynamics;  and 
WATER  for  assessing  stream  flow  yield,  sedimen- 
tation, and  water  quality.  MELT  and  YIELD  are 
within  the  WATER  module  and  interface  with 
many  of  the  other  modules  within  ECOSIM.  (See 
also  W87-09953)  (Lantz-PTT) 
W87-09983 
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The  application  of  synthetic  aperture  radar  (SAR) 
and  real  aperture  side-looking  airborne  radar 
(SLAR)  systems  for  the  identification  of  icebergs 
involves  an  understanding  of  the  complicated 
interactions  between  the  radar  beams  and  the 
multi-faceted  bergs.  This  paper  summarizes  the 
major  problems  that  have  been  encountered  in 
iceberg  census  research  from  selected  portions  of 
SLAR  and  SAR  airborne  experiments  that  were 
recently  conducted.  In  a  pack  ice  situation  with  the 
SAR  data,  depression  angle  did  not  seem  to  be  a 
limiting  factor  for  iceberg  detection  since  very  few 
of  the  ice  features  appeared  to  exhibit  the  same 
high  levels  of  radar  return  or  spatial  characteristics 
as  the  bergs.  However,  at  incidence  angles  of  less 
than  20  degrees  the  ground  resolution  becomes 
poorer  than  the  slant  range  resolution  while  the  sea 
and  sea  ice  could  become  brighter  and  thus  make 
iceberg  detection  difficult.  At  shallow  depression 
angles,  small  features  such  as  ridges  appeared  as 
bright  as  large  bergs  in  the  SLAR  imagery,  making 
berg  detection  difficult.  It  was  not  possible  to 
classify  icebergs  according  to  size  and  type  from 
the  SLAR  imagery  or  the  SAR  L-band,  while  it 
was  possible  with  the  SAR  X-band  imagery.  Since 
little  radar  iceberg  data  have  been  gathered  from 
space  satellites,  the  airborne  systems  offer  attrac- 
tive simulation  possibilities.  These  systems  have 
been  used  here  to  address  such  topics  as  iceberg 
detectability  in  relation  to  resolution,  depression 
angle,  sea  clutter,  and  iceberg  size  and  type.  (See 
also  W87-09953)  (Lantz-PTT) 
W87-09984 
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Research  involving  the  microwave  characteristics 
of  snow  was  undertaken  in  order  to  expand  the 
information  content  currently  available  from 
remote  sensing,  namely  the  measurement  of  snow 
covered  area.  Microwave  radiation  emitted  from 
measurement  of  snow  surface  should  provide  addi- 
tional information  on  the  internal  snowpack  prop- 
erties. The  intensity  of  microwave  radiation  re- 
ceived is  a  function  of  the  temperature,  density, 
crystal  size  and  free  water  content  of  the  snow 
layers  and  is  commonly  referred  to  as  the  bright- 
ness temperature  (T  sub  B).  Measurements  of  T 
sub  B  were  conducted  by  truck-mounted,  airborne, 
and  spaceborne  systems  with  various  radiometers 
ranging  in  wavelength  from  0.8  cm  to  21  cm.  The 
T  sub  B  of  a  short  wavelength  (0.8  cm)  was  found 


to  decrease  more  rapidly  with  increasing  snow 
depth  than  compared  with  the  T  sub  B  of  a  longer 
wavelength  (6  cm|.  More  scattering  of  the  shorter 
wavelength  radiation  by  the  snow  crystals  results 
in  lower  T  sub  B.  The  longer  wavelength  (6  cm) 
penetrates  through  meters  of  dry  snowpack  and 
was  useful  for  assessment  of  the  underlying  ground 
conditions.  By  using  a  multispectral  approach,  it 
may  ultimately  be  possible  to  estimate  snow 
volume  and  snowpack  conditions,  as  well  as  the 
wetness  condition  and  frozen  status  of  the  ground 
beneath  the  snow  over  large  areas  and  consequent- 
ly improve  snow  melt  runoff  predictions.  (See  also 
W87-09953)  (Author's  abstract) 
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LANDSAT  imagery  for  the  period  1973-78  was 
used  to  calculate  snow  covered  are  on  six  drain- 
ages in  South  Central  Colorado.  Snow  covered 
area  was  used  as  a  predictor  variable  to  forecast 
both  short-term  and  seasonal  snowmelt  runoff  vol- 
umes. The  Leaf-Brink  Subalpine  Water  Balance 
simulation  model  was  adapted  to  use  snow  covered 
area  as  an  input  parameter  to  predict  residual 
volume  runoff.  Areal  snow  cover  was  also  used  in 
a  statistical  model  to  forecast  runoff  and  is  com- 
pared to  current  water  equivalent  index  methods 
of  forecasting.  Currently  available  LANDSAT  im- 
agery is  of  sufficiently  quality  and  resolution  for 
accurate  snow  mapping  by  photo  interpretative 
means.  Delay  in  image  delivery,  occurrent  of 
cloud  cover,  and  a  nine-day  interval  between  satel- 
lite coverage  diminish  to  a  significant  extent  the 
amount  of  reliance  one  can  place  in  using  snow 
cover  as  a  forecast  parameter.  A  statistical  regres- 
sion model  relating  snow  cover  to  seasonal  volume 
flow,  and  a  computerized  simulation  model  which 
provides  short-term  and  seasonal  forecasts  using 
snow  cover  as  an  input  variable  indicate  about  a 
10%  reduction  in  average  forecast  error  can  be 
realized  through  use  of  satellite  derived  snow 
cover  in  forecast  procedures.  A  significant  draw- 
back to  using  snow  covered  area  exclusively  to 
make  streamflow  predictions  is  the  lack  of  applica- 
bility prior  to  commencement  of  the  main  snow- 
pack recession  which  normally  occurs  after  May  1. 
Water  management  decisions  frequently  need  to  be 
made  late  in  March  and  in  April,  necessitating 
streamflow  forecasts  before  snowpack  depletion 
gets  well  underway.  (See  also  W87-09953)  (Lantz- 
PTT) 
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The  results  of  an  experimental  investigation  of  the 
radar  backscatter  and  microwave  emission  from 
snow  are  presented.  The  data  were  acquired  from 
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a  truck-mounted  platform  at  a  test  site  in  Colorado 
over  a  period  of  two  months.  The  response  of  the 
backscattering  coefficient  alpha  (o)  and  radiomet- 
ric temperature  T  sub  ap  were  examined  as  a 
function  of  snow  wetness  at  several  microwave 
frequencies.  Strong  sensitivity  to  wetness  is  ob- 
served, particularly  at  wavelengths  shorter  than  4 
cm.  By  incrementally  piling  dry  snow  and  making 
microwave  measurements,  the  response  of  alpha 
(o)  and  T  sub  ap  to  snow  depth,  and  hence  water 
equivalent,  were  used  to  estimate  the  attenuation 
through  snow.  The  most  important  conclusion  of 
this  investigation  is  that  the  scattering  and  emission 
behavior  of  snow  vary  drastically  as  a  function  of 
frequency  between  1  GHz  and  37  GHz,  which 
suggests  that  multifrequency  operation  has  the  po- 
tential to  provide  estimates  on  several  snow  param- 
eters, primarily  wetness  profile  and  water  equiva- 
lent, simultaneously.  (See  also  W87-09953)  (Au- 
thor's abstract) 
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Scandinavia  has  a  large  water  power  potential.  In 
particular  the  high  mountain  plateaus  in  southwest- 
ern Norway  receive  considerable  amounts  of  pre- 
cipitation. The  short  distances  to  tidewater  in  nu- 
merous fjords  provide  favorable  natural  conditions 
for  water  power  production.  Most  of  the  high 
mountain  watersheds  are  not  forested  so  variations 
in  snow  cover  can  easily  be  monitored  from  satel- 
lite data.  During  the  main  snowmelt  period,  May 
to  July,  it  is  a  vital  concern  for  proper  manage- 
ment of  the  power  plants  to  know  the  expected 
inflow  into  their  reservoirs.  A  method  has  been 
developed  to  use  NOAA  and  TIROS  data  to 
evaluate  remaining  snow  and  to  predict  the  corre- 
sponding melt  water  volume  in  a  number  of  Nor- 
wegian high  mountain  basins.  The  method  can 
only  be  used  in  vegetation  free  or  almost  vegeta- 
tion free  high  mountain  basins,  and  only  during  the 
snowmelt  period,  i.e.,  after  some  20%  of  the  land- 
scape has  become  snow  free.  The  relation  between 
remaining  snow  cover  (as  expressed  in  percent  or 
in  square  km)  and  the  subsequent  melt  water 
inflow  was  determined  from  experience  in  various 
basins  in  southern  Norway,  but  may  be  used  also  in 
other  areas.  (See  also  W87-09953)  (Author's  ab- 
stract) 
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Water  resources  studies  using  radar  data  have  been 
oriented  primarily  toward  understanding  specific 
and  somewhat  narrow  portions  of  the  hydrologic 
cycle,  namely  soil  moisture  and  free  water  content 
of  snow.  However,  other  features  within  the  trans- 
portation and  storage  aspects  of  the  cycle  are 
suitable  for  investigation  and  monitoring  using 
radar  data.  These  features  include  surface  water 
area,  river  valleys  and  channel  patterns,  flooded 
terrain,  and  the  identification  of  coast  lines  and 
coastal  features.  In  each  case,  the  basic  interpreta- 


tion techniques  are  similar  to  standard  aerial  pho- 
tography interpretations.  However,  radar  imagery 
is  collected  by  an  active  ranging  instrument  operat- 
ing in  the  microwave  portion  of  the  spectrum 
which  dictates  that  interpretation  methodology  be 
adjusted  accordingly.  This  paper  is  concerned  with 
interpretation  of  water  features  using  L-band  (HH) 
imagery  collected  by  aircraft  and  satellite  (Seasat) 
systems.  Examples-^  the  imagery  and  their  inter- 
pretations provide  an  initial  point  to  discuss  the 
ambiguities  and  difficulties  in  such  studies.  (See 
also  W87-09953)  (Author's  abstract) 
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The  Hydrologic  Engineering  Center's  experience 
with  land  use  classification  from  Landsat  multi- 
spectral  imagery  is  described.  Land  use  is  required 
for  the  estimation  of  the  hydrologic  model  param- 
eters. The  land  use  classification  procedure  used, 
developed  at  the  University  of  California,  Davis, 
for  the  Corps  of  Engineers,  is  an  unsupervised, 
noninteractive  approach  requiring  no  special  image 
processing  equipment.  Watershed  land  use  was  de- 
termined from  Landsat  digital  data,  entered  into  a 
geographic  data  bank,  and  compared  with  a  con- 
ventional land  use  classification.  Hydrologic  simu- 
lation model  parameters  were  estimated  from  land 
use  and  other  basin  characteristics.  Based  on  this 
experience,  the  following  conclusions  can  be  made: 
(1)  At  the  grid  cell  level  Landsat  land  use  can  be 
expected  to  be  in  error  about  1/3  of  the  time;  (2) 
By  aggregating  the  land  use  over  the  entire  water- 
shed, Landsat's  misclassification  of  land  use  re- 
duces to  2-8%  for  the  major  land  use  categories; 
(3)  Both  of  the  above  accuracy  assessments  must 
be  qualified  by  noting  that  conventional  land  use, 
to  which  Landsat  was  compared,  will  sometimes 
have  land  use  categories  that  are  inconsistent  with 
the  Landsat  land  use  categories.  Also  errors  intro- 
duced during  geometric  correction  and  resampling 
will  be  interpreted  as  Landsat  misclassification 
errors  when  comparing  on  a  cell-by-cell  basis;  (4) 
The  UCD  Procedure  works.  It  is  a  complete,  self- 
contained  package  of  computer  programs  and 
manual  operations  that  permit  a  user  to  identify 
land  use  from  Landsat  digital  data  without  requir- 
ing the  use  of  expensive,  interactive  image  process- 
ing equipment;  (5)  Evaluated  in  terms  of  the  differ- 
ence in  discharge  frequency  curves,  the  Landsat- 
derived  land  use  was  found  to  be  completely  ade- 
quate. The  number  and  type  of  land  use  categories 
derived  from  Landsat  data  were  sufficient  to  be 
able  to  apply  two  standard  hydrologic  modeling 
techniques,  Snyder's  unit  hydrograph  with  percent 
imperviousness  and  the  SCS  curve  number  and  lag 
method;  and  (6)  Landsat  land  use  can  be  directly 
incorporated  into  a  watershed's  grid  cell  data  bank, 
thus  providing  an  automated  environment  for  ap- 
plying the  Landsat  classification  in  routine  hydro- 
logic  investigations.  (See  also  W  87-099  5  3)  (Lantz- 
PTT) 
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The  U.S.  Army  Corps  of  Engineers  Regulatory 
Permit  Program  for  activities  in  navigable  waters 
or  oceans  was  revised  in  July  1975  to  reflect 
changes  in  the  definition  of  the  terms  'navigable 
waters,'  'fill  material,'  and  'dredged  material,'  and 
to  refine  the  Regulatory  Permit  Program.  The 
major  impact  of  these  revisions  is  the  requirement 
for  a  Department  of  the  Army  permit  for  water 
disposal  of  dredged  or  fill  material  in  virtually 
every  natural  and  artificial  water  body  in  the 
United  States  including  'wetland'  areas,  such  as 
mudflats,  marshes,  swamps,  bogs,  and  inland  and 
coastal  shallows  contiguous  to  these  waters, 
whether  these  areas  are  regularly  or  only  periodi- 
cally inundated  by  water.  The  immensity  of  the 
requirements  imposed  on  the  Corps  of  Engineers 
by  these  revisions  dictated  that  a  method  must  be 
found  that  would  provide  a  cost-effective  way  to 
periodically  detect,  identify,  locate,  and  monitor 
activities  requiring  permits.  One  candidate  for  this 
application  was  Landsat.  The  multispectral  scanner 
on  board  the  satellite  could  provide  relatively  inex- 
pensive and  repetitive  coverage  of  large  areas  of 
terrain.  The  resulting  data  could  be  conveniently 
processed  to  extract  specific  types  of  information 
for  display.  However,  serious  questions  concerning 
the  cost  of  data  processing  and  the  limited  resolu- 
tion required  answers.  This  paper  presents  the  re- 
sults of  a  feasibility  study  using  Landsat  digital 
data  to  obtain  information  required  by  the  Regula- 
tory Permit  Program.  Procedures  developed  for 
extracting  and  displaying  information  and  the  re- 
sults of  applying  this  procedure  for  study  of  time- 
dependent  changes  within  a  study  area  are  dis- 
cussed. (See  also  W87-09953)  (Author's  abstract) 
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Daryacheh-ye-Namak  encompasses  a  large  evapo- 
ration basin,  characterized  by  salt  flats  and  a 
widely  fluctuating  salt  water  surface.  It  is  the 
terminus  for  the  rivers  and  intermittent  streams 
draining  the  Tehran  area  and  the  heavily  populated 
and  industrialized  sectors  of  northern  Iran.  Optical 
and  digital  processing  techniques  were  used  to 
detect  and  map  hydrogeological  and  water  re- 
sources features  at  the  Daryacheh-ye-Namak  (salt 
lake)  area.  The  results  of  this  investigation  indicate 
that  specialized  image  processing  techniques  are 
useful  for  depicting  water  to  a  variety  of  depths  in 
this  internal  basin  and  for  classifying  various  salt 
features  of  possible  economic  value.  It  was  possible 
to  estimate  the  volume  of  standing  water  to  be  in 
excess  of  300  million  cubic  meters  on  May  25, 
1976.  It  is  apparent  that  all  of  the  water  discharg- 
ing in  Daryacheh-ye-Namak  is  first  rendered  unus- 
able by  the  salt  deposits,  and  then  it  is  lost  to 
evaporation.  Hence,  the  amount  of  water  reaching 
this  evaporation  basin  presents  an  unused  resource 
in  the  upper  portions  of  the  watershed  where  it  is 
so  critically  needed.  Therefore,  additional  utiliza- 
tion,  diversion,   and   storage   of  the  surface  and 
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groundwater  resources  which  would  otherwise 
reach  Daryacheh-ye-Namak,  could  certainly  be 
used  for  agricultural  purposes  and  general  econom- 
ic improvement  in  the  region.  Existence  of  salt 
resources  of  possible  economic  value  in  the  playa  is 
another  natural  possibility  for  development  that 
should  be  investigated  and  considered.  (See  also 
W87-09953)  (Lantz-PTT) 
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Ferguson. 
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Descriptors:  'Floods,  'Satellite  technology,  'Hy- 
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phy, Hydrologic  models,  Snow  cover,  Snowmelt. 

Remote  sensing  from  satellites  can  be  applied  to 
fioodplain  mapping,  monitoring  of  floods  in 
progress,  and  the  prediction  of  floods  through 
observations  of  snowpack  conditions.  The  paper 
illustrates  various  techniques  that  may  be  used  to 
derive  information  relevant  to  floods  from  satellite 
imagery.  Multistage  sampling  uses  Landsat  images 
and  aerial  photography  at  various  scales  to  outline 
flood  damage  from  a  regional  scale  to  single  fields. 
Multispectral  composites  may  be  made  to  enhance 
features  such  as  standing  water  or  fioodplain  indi- 
cators for  measurement  or  photointerpretation. 
Temporal  composites  are  useful  for  comparing 
flood  levels  on  various  dates  or,  if  one  of  the 
images  shows  the  normal  stage,  for  measuring 
flooded  area  Digital  mapping  methods  may  also 
be  used  to  detect,  map,  and  measure  the  are  cov- 
ered by  water  at  various  stages  for  derivation  of  a 
stage  storage  curve.  This  information,  together 
with  the  area  covered  by  snow,  as  mapped  from 
satellites,  is  useful  as  input  to  models  for  predicting 
runoff  and  assisting  in  flood  control.  (See  also 
W87-09953)  (Author's  abstract) 
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On  June  15,  1977,  an  unusual  reflectance  anomaly 
was  detected  in  the  north  arm  of  Great  Salt  Lake, 
Utah,  on  NOAA-5  Very  High  Resolution  Radiom- 
eter (VHRR)  visible  band  imagery,  and  later  on 
LANDSAT-2  multispectral  visual  band  imagery. 
Comparison  of  north  arm  lake  levels  with  meteoro- 
logical parameters  leads  to  the  conclusion  that  the 
anomalous  reflectance  is  associated  with  wind  in- 
duced seiches  in  the  north  arm.  Apparently,  the 
wind  induces  anomalous  current  patterns  and 
higher  than  usual  current  speeds  and  waves  int  he 
western  pari  >>l  the  north  arm;  these  currents  and 
waves  then  entrain  the  fine  grained  sediments  of 
the  shallow  lake  bottom,  thus  increasing  the  turbid- 
ity and  hence  the  reflectance  of  surface  waters. 
(See  alv.  WS!7  W)S  i,  (Author's  abstract) 
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Thermal  infrared  (IR)  Very  High  Resolution  Ra- 
diometery  (VHRR)  data  from  the  polar-orbiting 
NOAA-5  satellite  are  used  to  map  the  spring  1978 
flooding  on  the  Red  River  of  the  North.  The 
twice-daily  VHRR-IR  coverage  provides  the  good 
flood  extent  mapping  capability  for  small  rivers 
having  broad  flood  plains  such  as  the  Red  River  of 
the  North  (basin  area  101,519  sq  km).  Flood  extent 
is  delineated  using  computer-enhanced,  enlarged 
thermal  IR  images  mapped  onto  1:1,000,000  base 
maps  and  compared  to  ground-based  hydrologic 
data.  The  resulting  maps  show  the  flood-inundated 
areas  and  the  changes  that  occur  as  the  flood 
proceeds  downstream.  (See  also  W87-09953)  (Au- 
thor's abstract) 
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PRELIMINARY  ANALYSIS  OF  SAR  MAPPING 
OF  THE  MANITOBA  FLOOD,  MAY  1979, 

INTERA      Environmental      Consultants      Ltd., 
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DELINEATION  OF  DRAINAGE  AND  PHYSIO- 
GRAPHIC FEATURES  IN  NORTH  AND 
SOUTH  DAKOTA  USING  NOAA-5  INFRARED 
DATA, 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  2E. 
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SURVEY  OF  IN-SITU  AND  REMOTE  SENSING 
METHODS  FOR  SOIL  MOISTURE  DETERMI- 
NATION, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  MD.  Goddard  Space  Flight  Center. 
For  primary  bibliographic  entry  see  Field  2G. 
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CHARACTERISTICS  OF  MICROWAVE  EMIS- 
SION OF  SIGNIFICANCE  TO  SATELLITE 
REMOTE  SENSING  OF  SOIL  WATER, 

Texas  A  and  M  Univ.,  College  Station.  Remote 

Sensing  Center. 
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A  technique  for  interpreting  passive  microwave 
emission  measurements  in  terms  of  average  soil 
moisture  over  a  predicted  soil  depth  was  devel- 
oped, while  providing  a  limited  set  of  experimental 
results  that  demonstrate  an  agreement  with  this 
development.  In  order  to  test  the  approach  for  a 
wider  range  of  soil  water  and  soil  temperature 
profile  shapes,  an  analytical  model  is  used  to  pre- 
dict the  microwaves  emission  at  four  frequencies  of 
soil  water  and  soil  temperature  profiles  measured 
over  a  soil  moisture  range  from  saturation  through 
dry  down  as  well  as  at  both  day  and  night  time 
periods.  The  average  soil  moisture  and  associated 


depths  were  predicted  from  the  microwave  emis- 
sion computations  to  determine  if  soil  water  and 
soil  temperature  profile  shapes  existed  that  caused 
ambiguous  results,  to  determine  if  the  effect  of  soil 
temperature  could  be  compensated  for,  and  to  de- 
termine if  there  exists  an  optimum  time  of  day  for 
maximum  depth  of  penetration.  Within  the  con- 
straints of  the  soil  water  and  soil  temperature  pro- 
files and  microwave  emission  model  utilized,  it  was 
determined  that  the  average  soil  water  parameter 
developed,  and  its  associated  depth,  could  be  esti- 
mated from  microwave  emission  measurements 
within  a  minimum  of  ambiguity  It  was  also  dem- 
onstrated that  the  depth  associated  with  the  aver- 
age soil  water  parameter  is  only  slightly  dependent 
on  the  soil  temperature  profile,  indicating  that  an 
improvement  in  depth  of  penetration  will  probably 
not  be  obtained  from  night  measurements.  Howev- 
er, it  was  demonstrated  that  surface  soil  tempera- 
ture could  be  used  to  normalize  out  the  effects  of 
soil  temperature  on  the  microwave  emission.  And, 
night  measurements  should  provide  an  improved 
sensitivity  to  soil  moisture  due  to  the  soil  tempera- 
ture profile  shape.  (See  also  W87-09953)  (Author's 
abstract) 
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POTENTIAL  APPLICATION  OF  SATELLITE 
RADAR  TO  MONITOR  SOIL  MOISTURE, 
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Realizing  radar's  high  resolution  capability,  time- 
of-day  independence  and  cloud  cover  penetrabil- 
ity, a  research  program  was  conducted  to  evaluate 
the  applicability  of  active  microwave  sensing  for 
monitoring  the  spatial  and  temporal  variation  of 
soil  moisture  content.  Calibrated  truck  mounted 
radars  were  used  to  measure  the  dependence  of  the 
scattering  coefficient  on  the  parameter  of  interest  - 
soil  moisture  content  -  and  on  interference  param- 
eters -  surface  roughness  and  vegetation  cover  -  so 
that  the  scattering  coefficient  dependence  can  be 
minimized  by  properly  choosing  the  sensor  param- 
eters (microwave  frequency,  angle  of  incidence 
range,  and  polarization  configuration).  This  paper 
reviews  the  status  of  active  microwave  remote 
sensing  research  of  soil  moisture,  based  primarily 
on  data  acquired  by  the  truck  mounted  systems. 
The  results  obtained  to  date  indicate  that  by  oper- 
ating at  a  frequency  in  the  4-5  GHz  region  over  an 
angular  range  between  7  degrees  and  17  degrees 
from  nadir,  the  radar  scattering  coefficient  is 
strongly  correlated  with  soil  moisture  content  and 
approximately  independent  of  surface  roughness 
and  vegetation  cover  of  agricultural  crops.  (See 
also  W87-09953)  (Author's  abstract) 
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There  are  two  fairly  independent  problems  to  be 
solved  in  order  to  interpret  signals  measured  by 
satellite  microwave  radiometers  correctly:  (1)  the 
physical  significance  of  the  signals  emitted  by  the 
surface  and  subsurface,  and  (2)  the  modification  of 
that  signal  by  the  intervening  atmosphere,  a  lay- 
ered radiative  transfer  model  is  reviewed  to  study 
both  aspects.  Data  from  two  NASA  experiments 
utilizing  L-band  (21  km)  and  Ku  band  (1.67  cm) 
radiometers  aboard  aircraft  taken  near  Phoenix, 
Arizona,  in  1974  and  1975  with  extensive  simulta- 
neous ground  measurements,  were  studied  in  detail 
to  assess  the  feasibility  of  monitoring  the  moisture 
content  of  agriculture  soils  from  microwave  radio- 
meters aboard  satellites.  It  is  demonstrated  that  the 
near  surface  moisture  can  be  determined  quite  ac- 
curately using  the  Ku  band  information.  Fields 
with  steep  moisture  gradients  (for  example,  dry 
surface  with  wet  subsurface),  a  combined  Ku  and 
L  band  measurements  taken  at  different  times  of 
the  field's  drying  cycle  is  required  in  order  to 
determine  the  subsurface  moisture  content.  An  op- 
timum sensor  system  of  microwave  radiometers  for 
soil  moisture  detection  is  then  discussed  in  terms  of 
the  requirements  for  wavelength,  polarization,  time 
intervals  between  observations,  and  spatial  resolu- 
tion. (See  also  W87-09953)  (Author's  abstract) 
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There  is  an  increasing  need  in  the  Four  Corners 
Region  of  the  Southwest  for  dependable  municipal 
and  agricultural  water  supplies,  in  addition  to  the 
requirements  of  the  rapidly  expanding,  coal  fired 
power  plants.  It  has  been  previously  shown  that 
well  production  in  northern  Arizona  sandstone 
aquifers  is  enhanced  by  deep  fracturing.  If  such 
fractures  extend  to  the  surface,  corresponding  fault 
patterns  may  provide  a  basis  for  exploration  for 
additional  water  supplies.  In  this  study,  photolinea- 
ments  were  mapped  from  standard  EROS  Data 
Center  false  color  Landsat  composites.  In  addition, 
photolineaments  were  mapped  using  computer  en- 
hanced Landsat  imagery  of  two  intensive  study 
sites.  A  third  source  of  geologic  structure  data 
were  existing  large  scale  lineament  density,  was 
mathematically  correlated  with  water  well  survey 
data  (specific  capacity,  specific  conductance,  trans- 
missivity,  and  water  temperature)  to  establish  the 
most  useful  combination  of  data  for  extension  of 
'lineament  signatures'  throughout  the  entire  north- 
east quadrant.  Results  from  this  initial  study  indi- 
cate that  Landsat  imagery  may  be  used  to  survey 
large  areas  for  lineaments,  and  to  cue  the  hydro- 
geologic  to  promising  regions,  which  can  then  be 
mapped  at  aerial  photography  scales.  (See  also 
W87-09953)  (Author's  abstract) 
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Described  is  an  investigation  to  develop  and  evalu- 
ate procedures  for  mapping  surficial  glacial 
aquifers  using  LANDSAT  imagery.  The  study 
region  was  the  Prairie  Coteau  and  adjacent  areas  in 
Eastern  South  Dakota,  a  relatively  flat  terrain  con- 
sisting of  ground  and  end  moraines  of  various  ages, 
and  outwash  and  alluvial  aquifers  which  generally 
underlie  major  river  floodplains.  Because  of  the 
majority  of  floodplains  in  this  area  were  formerly 
glacial  melt  water  channels,  they  are  underlain  by 
deposits  of  sand  and  gravel.  Thus,  the  delineation 
of  floodplains  on  Landsat  imagery  was  the  key  to 
mapping  potential  aquifers.  The  temporal  spectral 
information  provided  by  LANDSAT  varies 
throughout  the  crop  growing  season.  An  interpre- 
tation model  based  upon  these  spectral  anomalies 
as  associated  with  variations  in  cropping  patterns 
correlated  with  hydrogeologic  features  was  devel- 
oped and  applied.  The  model  provides  the  inter- 
pretation key  for  using  LANDSAT  data.  Aircraft 
and  ground  observations  together  with  published 
maps  verify  Landsat  interpretations.  In  addition, 
for  those  phreatophytic  crops,  the  shallow  ground- 
water serves  as  a  water  source  to  maintain  vigor- 
ous crop  growth  during  the  normally  dry  mid-  and 
late-summer  months.  Because  aquifers  are  associat- 
ed with  major  floodplains,  in  many  places  they 
show  broadly  meandering  or  dendritic  shapes. 
Landform  analysis  was  aided  by  low  sun  angle, 
winter  images  fo  the  snow  covered  landscape.  (See 
also  W87-09953)  (Author's  abstract) 
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Optical  enhancements  of  Landsat  data  can  provide 
low  cost,  synoptic  views  of  the  Lake  Ontario  basin 
suitable  for  hydrogeologic  applications.  Landsat 
data  collected  at  different  times  provide  both  a 
record  of  seasonal  change  and  data  appropriate  to 
specific  needs.  Geological  structures  in  the  Lake 
Ontario  basin  are  most  strikingly  revealed  when 
both  sun  angle  and  vegetation  vigor  are  low.  These 
features  were  further  enhanced  by  a  composite  of 
October  data  from  MSS  bands  5,6,  and  7.  Basin- 
wide  hydrogeological  interpretations  of  potentially 
great   value   in   groundwater   exploration   can   be 
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based  on  optically  enhanced,  repetitive  Landsat 
data.  By  using  a  composite  of  July  data  from  MSS 
bands  4,5,  and  7,  reprocessing  of  standard  EDC 
products  lead  to  the  production  of  a  low  cost 
detailed,  synoptic  view  of  vegetation  distribution 
and  land  use  in  the  Lake  Ontario  basin.  Some 
anomalies  in  vegetation  distribution  and  density 
result  from  the  presence  of  groundwater  in  shallow 
aquifers  or  groundwater  discharge.  More  detailed 
processing  using  computer  techniques  can  be  un- 
dertaken on  subscenes  of  particular  interest  on 
photo-optical  enhancements  or  in  areas  of  detailed 
hydrological  studies.  Reproduction  of  repetitive 
basinwide  mosaics  was  easily  achieved  and  is  a  low 
cost  item  that  meets  the  demand  for  an  overview 
expressed  by  field  scientists,  managers,  and  politi- 
cal decisionmakers  concerned  with  the  Lake  On- 
tario basin.  (See  also  W87-09953)  (Lantz-PTT) 
W87- 10009 


APPLICATIONS  OF  AEROSPACE  DATA  FOR 
DETECTION  OF  SUBMARINE  SPRINGS  IN 
JAMAICA, 

Geological  Survey,  Woods  Hole,  MA.  Water  Re- 
sources Div. 

F.  A.  Kohout,  D.  R.  Wiesnet,  M.  Deutsch,  J.  A. 
Shanton,  and  M.  C.  Kolipinski. 
IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 
Annual  William  T.  Pecora  Memorial  Symposium 
on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 
June   10-15,    1979.    1981.  p  437-445,  7  fig,   8  ref. 

Descriptors:  'Satellite  technology,  'Jamaica, 
'Groundwater  potential,  'Springs,  'Hydrology, 
'Submarine  springs,  'Remote  sensing,  'Geohydro- 
logy, Groundwater  availability,  Aquifers,  Aerial 
photography,  LANDSAT,  Infrared  imagery, 
Spectral  analysis. 

The  sea  very  effectively  masks  submarine  dis- 
charge and  direct  observations  are  difficult  and 
expensive.  The  development  of  remote  sensing  in- 
struments in  recent  years  provides  a  powerful  tool 
for  detection  of  coastal  submarine  springs.  Fre- 
quently, a  turbidity  plume  is  thrown  up  as  fresh 
water  mixed  with  sea  water  boils  up  from  the  sea 
floor,  as  at  Mourant  Bay.  The  submarine  springs  of 
the  north  coast  of  Jamaica  discharge  primarily 
clear  water  from  cavernous  karstic  limestone.  In 
contrast,  the  submarine  springs  of  the  south  coast 
appear  to  discharge  from  sand  and  gravel  aquifers. 
Turbidity  plumes  that  appear  to  correlate  with 
linear  geologic  features  are  clearly  visible  in  the 
aerial  photographs  of  the  Alligator  Pond  area.  The 
existence  of  a  submarine  spring  suggests  that  an 
aquifer  may  be  underdeveloped  and  that  wells 
might  be  drilled  into  permeable  zones  on  the  main- 
land to  capture  the  water  before  it  reaches  the  sea. 
In  this  regard,  remote  sensing  of  submarine  springs 
can  fulfill  at  least  two  useful  functions:  (1)  the 
discovery  of  submarine  discharge  may  help  to 
identify  geologic  or  geomorphic  structures  on  the 
mainland  where  there  would  be  high  probability  of 
drilling  successful  wells,  and  (2)  periodic  observa- 
tion of  the  thermal  or  turbidity  anomalies  associat- 
ed with  a  submarine  spring  can  serve  as  an  outpost 
system  for  monitoring  hydrologic  changes  brought 
about  by  future  exploitation  of  the  aquifer.  The 
Landsat  program  of  remote  sensing  by  multispec- 
tral  sensor,  sun  synchronous  satellites  may  identify 
the  nature  of  the  changes,  which  now  can  only  be 
inferred  because  of  the  sparse  data  presently  avail- 
able. (See  also  W87-09953)  (Lantz-PTT) 
W87-10010 


GROUND   WATER   APPLICATIONS   OF  THE 
HEAT  CAPACITY  MAPPING  MISSION, 

South    Dakota   State   Univ.,    Brookings.    Remote 

Sensing  Inst. 

For  primary  bibliographic  entry  see  Field  2F. 
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LANDSAT    CLASSIFICATION    OF    COASTAL 
WETLANDS  IN  TEXAS, 

Texas  Univ.  at  Austin.  Bureau  of  Economic  Geol- 
ogy. 

R.  J.  Finley,  S.  McCulloch,  and  P.  Harwood. 
IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 
Annual  William  T.  Pecora  Memorial  Symposium 
on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 
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June  10-15,  1979.  1981.  p  453-462,  10  fig,  3  tab,  15 
ref.  NASA  Contract  No.  NAS5-20986. 

Descriptors:  'LANDSAT,  *Coastal  marshes, 
•Wetlands,  *Texas,  'Mapping,  'Remote  sensing, 
•Hydrology,  'Satellite  technology.  Marshes,  Clas- 
sification, Data  interpretation,  Land  use,  Tidal 
flats. 

Through  a  multiagency  investigation  of  LAND- 
SAT  imagery  applications,  an  analysis  of  Texas 
coastal  wetlands  shows  that  five  Level  III  catego- 
ries of  wetlands  can  be  delineated  using  image 
interpretation:  topographically  low  marshes,  topo- 
graphically high  marshes,  tidal  flats,  sea  grass  and 
algal  flats,  and  vegetated  dredged  material.  The 
categories  contain  a  high  level  of  information  for 
the  intrastate  user,  but  because  of  climatic  vari- 
ations these  categories  do  not  imply  a  coastwide 
assemblage  of  flora  in  each  class.  Marshes  are 
spatially  less  uniform  than  on  the  southeastern 
coast  of  the  United  States,  and  species  distribution 
varies  within  each  category  with  local  salinity 
differences.  Image  interpretation  involves  optical 
enlargement  of  1 : 1 ,000,000  scale,  Landsat  transpar- 
encies to  a  scale  of  1:  125,000  and  mapping  on  a 
stable  film  base.  Knowledge  of  coastal  biologic 
assemblages  allows  the  human  interpreter  to  map 
on  the  basis  of  shape,  texture,  reflectance,  and 
association  of  an  area  with  respect  to  adjoining 
environmental  units.  Accuracies  of  81  to  85%  were 
achieved  for  the  marsh  categories,  75%  for  the 
tidal  flats,  and  97%  for  sea  grass  and  algal  flats. 
Digital  classification  procedures,  resulting  in 
1:24,000  scale  line  printer  maps  as  output,  require 
several  iterations  to  display  wetlands  effectively. 
Accuracies  of  65%  were  achieved  for  all  wetland 
categories  combined.  Similarities  in  spectral  radi- 
ance between  grassland/rangeland  and  marshes, 
between  mangrove  wetlands  and  forest  land,  and 
between  fallow  field  and  muddy  tidal  flats  result  in 
some  area  misclassifications.  However,  advantages 
in  this  approach  include  consistency  of  results  and 
compatibility  with  other  digital  data  files.  Present 
efforts  aimed  at  developing  an  interactive  digital 
image  processing  system  and  redesign  of  the  classi- 
fication system  will  probably  offer  a  more  effective 
wetlands  mapping  capability  as  part  of  an  overall 
land  cover/land  use  mapping  system.  (See  also 
W87-09953)  (Author's  abstract) 
W87-1O012 


ACCURACY  EVALUATION  OF  LANDSAT  DIG- 
ITAL CLASSIFICATION  OF  VEGETATION  IN 
THE  GREAT  DISMAL  SWAMP, 

Geological  Survey,  Suffolk,  VA. 

P.  T.  Gammon,  W.  G.  Rohde,  and  V.  Carter. 

IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 

Annual  William  T.  Pecora  Memorial  Symposium 

on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 

June  10-15,  1979.  1981.  p  463-473,  2  fig,  12  tab,  9 

ref. 

Descriptors:  'LANDSAT,  'Remote  sensing, 
•Wetlands,  'Satellite  technology,  'Hydrology, 
'Aquatic  plants,  'Swamps,  'Great  Dismal  Swamp, 
•Virginia,  *North  Carolina,  Classification,  Spectral 
analysis. 

A  February  1974  and  an  April  1974  LANDSAT 
multispectral  scanner  (MSS)  scene  were  geometri- 
cally corrected,  registered,  and  resampled  to  pro- 
vide a  temporal  composite  for  the  Great  Dismal 
Swamp  of  Virginia  and  North  Carolina.  The  two 
scenes  and  the  temporal  composite  were  classified 
on  the  Interactive  Digital  Image  Manipulation 
System  (IDIMS)  at  the  EROS  Data  Center,  Sioux 
Falls,  South  Dakota.  Four  classifications  of  the 
Landsat  MSS  data  were  made  using:  (1)  all  four 
bands  of  the  February  scene,  (2)  all  four  bands  of 
the  April  scene;  (3)  bands  5  and  7  of  the  February 
and  April  scenes,  and  (4)  all  eight  bands  of  the 
February  and  April  scenes.  The  large  number  of 
spectral  classes  resulting  from  each  classification 
were  identified  as  to  vegetation  type  and  combined 
at  two  levels  of  detail  (Levels  I  and  II)  to  obtain 
eight  final  data  sets.  Level  I  categories  were  baled 
on  evergreen  canopy  species  and  understory  type 
under  deciduous  canopy,  level  II  vegetation  catc- 
uctt  bated  on  canopy  type  Classification 
accuracy  of  each  data  set  was  evaluated  using  a 
cluster  sampling  procedure  to  estimate  the  propor- 


tion of  picture  elements  correctly  classified.  Eight- 
two  sample  clusters  of  100  pixels  each  were  ran- 
domly selected,  located  on  orthophotoquds  and 
photointerpreted  on  1 :65,000-scale  color  infrared 
photographs.  At  Level  I,  the  majority  of  vegeta- 
tion categories  had  errors  higher  than  25%.  At 
Level  II,  the  grouping  of  deciduous  canopy/un- 
derstory  categories  into  one  deciduous  class  gener- 
ally resulted  in  much  lower  errors.  The  evergreen 
categories  at  both  levels  provided  varying  accura- 
cy results.  The  errors  on  the  whole  were  too  high 
to  be  considered  adequate  for  either  mapping  or 
management  applications.  (Author's  abstract) 
W87-10013 


USING  LANDSAT  MSS  DATA  WITH  SOILS 
INFORMATION  TO  IDENTIFY  WETLAND 
HABITATS, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Forestry 

and  Natural  Resources. 

C.  L.  Ernst,  and  R.  M.  Hoffer. 

IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 

Annual  William  T.  Pecora  Memorial  Symposium 

on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 

June  10-15,  1979.  1981.  p  474-478,  6  fig,  2  tab,  6  ref 

NASA  Grant  No.  NGL  15-005-186. 

Descriptors:  *LANDSAT,  *Wetlands,  'Spectral 
analysis,  'Ecosystems,  'Pigeon  River,  'Hydrolo- 
gy, 'Satellite  technology,  'Remote  sensing,  'Indi- 
ana, 'Mapping,  Data  interpretation,  Classification, 
Soil  types,  Algorithms. 

A  previous  study  showed  that  certain  fresh  water 
wetland  vegetation  types  can  be  spectrally  separat- 
ed when  a  maximum  likelihood  classification  pro- 
cedure is  applied  to  Landsat  spectral  data.  Howev- 
er, wetland  and  upland  types  which  have  similar 
vegetative  life  forms  (e.g.,  upland  hardwoods  and 
hardwood  swamps)  are  often  confused  because  of 
spectral  similarity.  Therefore,  the  current  investi- 
gations attempts  to  differentiate  similar  wetland 
and  upland  types  by  combining  Landsat  multispec- 
tral scanner  (MSS)  data  with  soils  information. 
The  Pigeon  River  area  in  northern  Indiana  used  in 
the  earlier  study  was  also  employed  in  this  investi- 
gation. A  layered  classification  algorithm  which 
combined  soils  and  spectral  data  was  used  to  gen- 
erate a  wetland  classification.  The  results  of  the 
spectral/soils  wetland  classification  are  compared 
to  the  previous  classification  that  had  been  based 
on  spectral  data  alone.  The  results  indicate  wetland 
habitat  mapping  can  be  improved  by  combining 
soils  and  other  ancillary  data  with  Landsat  spectral 
data.  (Author's  abstract) 
W87-10014 


IMPROVEMENTS   IN  LAKE  VOLUME  PRE- 
DICTIONS USING  LANDSAT  DATA, 

National  Aeronautics  and   Space  Administration, 
Greenbelt,   MD.   Goddard   Space   Flight   Center. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-10015 


LANDSAT  HYDROBIOLOGICAL  CLASSIFI- 
CATION FOR  AN  INLAND  FRESH  WATER 
MARSH  WITHIN  EVERGLADES  NATIONAL 
PARK, 

Everglades  National  Park,  Homestead,  FL.  South 

Florida  Research  Center. 

For  primary  bibliographic  entry  see  Field  7C. 
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COMPARISON  OF  REMOTE  SENSING  TECH- 
NIQUES FOR  MINNESOTA  WETLANDS 
CLASSIFICATION, 

Lockheed  Electronics  Co.,  Inc.,  Houston,  TX. 
L.  F.  Werth,  and  M.  P.  Meyer. 
IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 
Annual  William  T.  Pecora  Memorial  Symposium 
on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 
June  10-15,  1979.  1981.  p  492-498,  2  fig,  7  tab,  8  ref. 
Univ.  of  Minnesota  Agricultural  Experiment  Sta- 
tion Project  No.  MIN-42-037. 

Descriptors:  'Minnesota,  'Wetlands,  'Remote 
sensing,  'Infrared  imagery,  'Aerial  photography, 
•Satellite  technology,  'LANDSAT,  'Data  acqui- 
sition, Classification,. 


A  wetland  classification  study  in  a  typically  com- 
plex 650  sq  km  test  site  in  east  central  Minnesota 
compared  the  time,  cost  and  accuracy  of  manually 
interpreted  1:24,000  scale  color  infrared  aerial  pho- 
tographs with  digital  analysis  of  Landsat  data.  The 
comparison  was  between  the  same  general  wetland 
and  non-wetland  classes;  accuracy  of  both  systems 
was  evaluated  with  intensive  ground  verification. 
For  the  same  general  classes,  the  overall  mapping 
accuracy  was  96%  for  the  aerial  photo  interpreta- 
tion and  71%  for  Landsat  double-date  classifica- 
tion. Results  with  maximum  likelihood  and 
SECHO  classifiers  were  the  same,  71%,  while 
mapping  accuracy  with  a  layered  classifier  was 
only  66%.  Compared  to  a  general  geometric  cor- 
rection and  a  single-date  data  set,  geographic  posi- 
tion and  classification  accuracy  improved  when  a 
precision  geometric  correction  and  a  double-date 
data  set  were  used.  Landsat  digital  analysis  was 
faster,  24  vs.  90  days,  but  photointerpretation  was 
more  economical  at  $0.15/hectare  (including  all 
costs  of  procurement,  processing  and  analysis), 
compared  with  Landsat  costs  of  $0.35/hectare  (not 
including  costs  of  data  procurement,  processing 
prior  to  delivery  to  user  and  related  overhead). 
(Author's  abstract) 
W87-10017 


LANDSAT  INTERPRETATION  OF  PRAIRIE 
LAKES  AND  WETLANDS  OF  EASTERN 
SOUTH  DAKOTA, 

South    Dakota    State   Univ.,    Brookings.    Remote 

Sensing  Inst. 

For  primary  bibliographic  entry  see  Field  7C. 
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TECHNIQUE  FOR  IMPROVED  ASSESSMENT 
OF  FLOW  RESISTANCE  CHARACTERISTICS 
OF  NATURAL  WETLANDS  USING  LANDSAT 
DATA, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  MD.  Goddard  Space  Flight  Center. 
J.  C.  Gervin,  and  S.  F.  Shih. 
IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 
Annual  William  T.  Pecora  Memorial  Symposium 
on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 
June   10-15,   1979.   1981.  p  507-511,  3  fig,  4  ref. 

Descriptors:  'Flow  resistance,  'LANDSAT, 
'Wetlands,  'Data  acquisition,  'Hydrology,  'Satel- 
lite technology,  'Remote  sensing,  Aquatic  plants, 
Seasonal  variation,  Water  depth,  Marshes. 

In  the  past,  one  value  of  the  roughness  coefficient 
has  frequently  been  used  to  represent  the  flow 
resistance  characteristics  of  an  entire  natural  wet- 
land throughout  the  year.  To  improve  the  simula- 
tion of  water  flow  through  these  natural  vegetation 
communities,  Landsat  imagery  and  in  situ  flow 
measurements  could  be  combined  to  produce  a 
more  detailed  representation  of  flow  resistance. 
The  vegetation  in  a  typical  marshland  drainage 
basin  in  south  Florida  was  classified  into  five  major 
categories  using  Landsat  data.  Flow  measurements 
were  then  performed  at  characteristic  sites  in  the 
basin.  The  measurements  were  taken  at  various 
depths  during  months  of  significant  flow  to  exam- 
ine the  effect  of  seasonal  growth.  This  information 
can  be  combined  with  the  areal  extent  of  the 
vegetation  measured  by  satellite  to  more  accurate- 
ly simulate  resistance  to  water  flow  in  natural 
marshland  drainage  basins.  (Author's  abstract) 
W87-10019 


USING  LANDSAT  IMAGERY  TO  STUDY  THE 
OKAVANGO  SWAMP,  BOTSWANA, 

S.  M.  Hutton,  and  T.  Dincer. 

IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 

Annual  William  T.  Pecora  Memorial  Symposium 

on   Remote  Sensing,  Sioux  Falls,  South  Dakota, 

June  10-15,  1979.  1981.  p  512-519,  5  fig,  3  tab,  20 

ref. 

Descriptors:  'Okavango  Swamp,  'Botswana, 
'Remote  sensing,  'LANDSAT,  'Satellite  technol- 
ogy, 'Hydrology,  'Swamps,  'Wetlands,  Data  ac- 
quisition, Hydrologic  properties,  Seasonal  varia- 
tion, Evapotranspiration. 

Landsat  imagery  was  used  to  calibrate  a  mathemat- 
ical model  of  the  area  and  flow  distribution  of  the 
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Okavango  Swamp.  By  using  the  imagery  to  meas- 
ure the  area  and  observe  the  shape  of  the  swamp 
and  its  subsystems,  it  was  possible  to  estimate  the 
depth  and  flow  rates  since  these  are  correlated 
with  the  horizontal  dimensions  of  the  swamp.  The 
imagery  was  also  useful  in  assessing  the  relative 
importance  of  evaporation  from  surface  water  and 
transpiration  from  swamp  vegetation.  During 
winter,  when  water  levels  are  high,  evaporation  is 
the  dominant  form  of  water  loss,  but  in  summer, 
losses  are  due  equally  to  evaporation  and  transpira- 
tion. Comparison  of  winter  and  summer  imagery 
shows  the  bloom  of  vegetation  and  the  recession  of 
swamp  waters  during  summer  in  contrast  to  the 
extent  of  surface  water  in  winter.  These  observa- 
tions support  the  findings  of  a  stable  isotope  study 
of  the  swamp  waters.  The  Okavango  Swamp  is  an 
unstable  system.  The  main  direction  of  flow  in  the 
swamp  has  shifted  dramatically  over  the  last  centu- 
ry. The  extent  of  former  swamp  areas  can  be 
identified  and  measured  from  Landsat  imagery. 
(Author's  abstract) 
W87-10020 


COMPUTER-IMPLEMENTED  REMOTE  SENS- 
ING TECHNIQUES  FOR  MEASURING  COAST- 
AL PRODUCTIVITY  AND  NUTRIENT  TRANS- 
PORT SYSTEMS, 

National  Aeronautics  and  Space  Administration, 
NSTL  Station,  MS.  Earth  Resources  Lab. 
M.  K.  Butera. 

IN-  Satellite  Hydrology.  Proceedings  of  the  Fifth 
Annual  William  T.  Pecora  Memorial  Symposium 
on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 
June  10-15,  1979.  1981.  p  522-532,  3  fig,  3  tab,  21 
ref. 

Descriptors:  'Computers,  *Remote  sensing, 
•Coastal  waters,  'Productivity,  'Hydrology,  'Sat- 
ellite technology,  'Wetlands,  'Cycling  nutrients, 
Nutrients,  Computer  programs,  LANDSAT,  De- 
tritus, Marshes,  Aquatic  plants,  Vegetation. 

There  are  two  important  factors  in  evaluating  the 
life-support  function  of  a  coastal  zone.  One  is  the 
vascular  plant  production  of  the  marsh.  The 
second  is  the  effective  transport  of  detritus  and 
other  nutrients,  products  of  plant  decomposition, 
to  the  estuary.  An  automatic  technique  has  been 
developed  to  measure  marsh  plant  production  by 
inference  from  a  species  classification  derived  from 
Landsat  MSS  data.  A  separate  computer  technique 
has  been  developed  to  calculate  the  transport  path 
length  of  detritus  and  nutrients  from  their  point  of 
origin  in  the  marsh  to  the  shoreline  from  Landsat 
data.  A  nutrient  availability  indicator,  the  ratio  of 
production  to  transport  path  length,  was  derived 
for  each  marsh-identified  Landsat  cell.  This  inves- 
tigation supports  the  following  findings:  (1)  Plant 
production  levels  for  extensive  areas  of  marsh  can 
be  determined  from  Landsat  MSS  data.  Production 
is  inferred  from  species.  Thus,  a  classification  of 
species  association  provides  the  basis  for  a  'map'  of 
production  values  within  the  marsh;  (2)  The  nutri- 
ent transport  path  length  associated  with  the  detri- 
tus exported  from  any  locus  in  the  marsh  can  be 
determined  from  Landsat  MSS  data.  The  measure- 
ment depends  on  a  computer  technique  that  calcu- 
lates the  distance  between  any  point  in  the  marsh 
and  the  nearest  land/water  interface  using  geore- 
ferenced  Landsat  data;  and  (3)  The  relative  nutri- 
ent availability,  a  ratio  of  production  to  distance 
associated  with  each  marsh  locus,  can  be  deter- 
mined from  Landsat  MSS  data.  The  use  of  a  data 
base  compatible  with  the  Landsat  format  facilitates 
the  computation  of  nutrient  availability.  The  nutri- 
ent availability  indicator  signifies  the  relative  im- 
portance of  any  locus  in  the  marsh  to  the  life- 
support  function  of  the  coastal  zone.  (Lantz-PTT) 
W87-10021 


MULTISPECTRAL    KELP    RESOURCE    SUR- 
VEYS, 

Georgia  Univ.,  Athens.  Dept.  of  Geography. 

J  R.  Jensen,  J.  E.  Estes,  and  M.  Mel. 

IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 

Annual  William  T.  Pecora  Memorial  Symposium 

on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 

June  10-15,  1979.  1981.  p  533-542,  8  fig,  3  tab,  23 

ref. 


Descriptors:  'Kelps,  'Multispectral  analysis, 
•Remote  sensing,  'California,  'Hydrology,  'Infra- 
red imagery,  *LANDSAT,  *Satellite  technology, 
Coastal  waters,  Data  acquisition,  Radar. 


A  multispectral  approach  to  monitoring  kelp  re- 
sources is  reported.  Four  dates  of  high-altitude 
color-infrared  aerial  photography  (1:125,000),  four 
dates  of  Landsat  digital  imagery,  and  two  dates  of 
X-band  radar  imagery  were  analyzed  yielding  kelp 
acreage  estimates  for  beds  along  the  Southern  Cali- 
fornia Bight.  These  estimates  were  compared  with 
statistics  compiled  by  a  private  photogrammetric 
engineering  firm  responsible  for  monitoring  South- 
ern California  beds.  The  practicality  of  monitoring 
kelp  using  these  remote  sensing  systems  is  dis- 
cussed. (Author's  abstract) 
W87-10022 


REMOTE  SENSING  OF  COASTAL  POLLUT- 
ANTS USING  MULTISPECTRAL  DATA, 

Delaware  Univ.,  Newark.  Coll.  of  Marine  Studies. 
W.  Philpot,  and  V.  Klemas. 

IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 
Annual  William  T.  Pecora  Memorial  Symposium 
on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 
June  10-15,  1979.  1981.  p  543-549,  7  fig,  2  tab,  6  ref. 

Descriptors:  'Remote  sensing,  'Coastal  waters, 
'Path  of  pollutants,  'Spectral  analysis,  'New  York 
Bight,  'Eigenvector  analysis,  'Satellite  technolo- 
gy, 'Hydrology,  Data  interpretation,  Pollutant 
identification,  Acid  wastes,  Wastewater  disposal, 
Sludge. 

An  attempt  to  use  Landsat  multispectral  imagery 
for  detection  and  classification  of  pollutants  in 
coastal  waters  is  described.  The  analysis  technique 
applied  to  the  Landsat  data  is  the  eigenvector 
(principal  components)  analysis,  and  was  shown  to 
be  effective  at  distinguishing  between  pollutants 
(acid  waste  and  sewage  sludge)  and  clouds  in  the 
New  York  Bight.  Semiautomated  classification  of  a 
Landsat  scene  using  a  predetermined  set  of  mean 
eigenvectors  does  not  appear  feasible  at  this  time. 
It  was  demonstrated  qualitatively  that  it  is  reasona- 
ble to  relate  higher  intensity  with  higher  concen- 
tration and  that  there  is  a  systematic  variability  in 
the  first  eigenvector  which  may  be  related  to  a 
mean  depth  of  the  pollutant.  Although  the  variabil- 
ity in  the  direction  of  the  first  eigenvector  makes  it 
more  difficult  to  design  a  semiautomated  classifica- 
tion technique,  the  fact  that  the  variability  is  sys- 
tematic suggests  that  it  may  be  possible  to  identify 
a  target  as  a  pollutant  and  to  make  some  estimate 
of  the  concentration  and  mean  depth  of  the  pollut- 
ant. Eigenvector  analysis  should  still  be  useful  for 
this  purpose  although  the  criteria  for  classification 
would  change  somewhat.  Furthermore,  if  the 
physical  mechanisms  suggested  here  (dispersion, 
settling)  are  indeed  the  controlling  factors  in  the 
color  variations  in  water,  there  is  a  reasonably 
good  chance  that  this  approach  could  be  applied  to 
inland  waters  as  well  as  coastal  waters.  At  present 
this  would  require  the  presence  of  one  relatively 
deep,  'clear'  water  target  within  the  Landsat  scene 
in  order  to  define  the  origin.  With  better  under- 
standing of  the  factors  controlling  apparent  water 
color  changes,  it  may  eventually  be  possible  to 
remove  this  restriction.  (Lantz-PTT) 
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AEROSPACE  REMOTE  SENSING  OF  THE 
COASTAL  ZONE  FOR  WATER  QUALITY  AND 
BIOTIC  PRODUCTIVITY  APPLICATIONS, 

National  Aeronautics  and  Space  Administration, 
Hampton,  VA.  Langley  Research  Center. 
E.  B.  Pritchard,  and  R.  C.  Harriss. 
IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 
Annual  William  T.  Pecora  Memorial  Symposium 
on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 
June  10-15,  1979.  1981.  p  550-562,  11  fig,  3  tab,  25 
ref. 

Descriptors:  'Remote  sensing,  'Coastal  waters, 
•Water  quality,  *Monitoring,  'Hydrology,  'Satel- 
lite technology,  'Path  of  pollutants.Aerial  photog- 
raphy, Productivity,  Phytoplankton,  Data  interpre- 
tation, Spectral  analysis,  Fate  of  pollutants. 

Remote  sensing  can  provide  the  wide  area  synop- 
tic coverage  of  surface  waters  which  is  required 
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for  studies  of  such  phenomena  as  river  plume 
mixing,  phytoplankton  dynamics,  and  pollutant 
transport  and  fate,  but  which  is  no  obtainable  be 
conventional  oceanographic  techniques.  The  com- 
bination of  remote  sensors,  analytical/empirical  al- 
gorithms for  data  analysis,  and  shipboard  surveys 
provides  a  powerful  tool  for  coastal  zone  research. 
The  application  of  several  remote  sensors  (aircraft- 
borne  and  spacecraftbourne  multispectral  scanners, 
passive  microwave  radiometers,  and  active  laser 
systems)  to  coastal  zone  research  is  discussed.  Cur- 
rent measurement  capabilities  (particulates,  chloro- 
phyll a,  temperature,  salinity,  ocean  dumped  mate- 
rials, other  pollutants,  and  surface  winds  and 
roughness)  are  defined  and  the  results  of  recent 
remote  sensing  experiments  conducted  in  the 
North  Atlantic  coastal  zone  are  presented.  The 
future  development  of  remote  sensing  must  rely  on 
an  integrated  laboratory  research  program  in  opti- 
cal physics.  Recent  results  indicate  the  potential 
for  separation  of  particulates  into  subsets  by 
remote  sensors.  Remote  sensing  can  now  make 
major  contributions  to  specific  coastal  zone  re- 
search problems.  These  include  estuarine  and  con- 
tinental shelf  sediment  transport  dynamics,  trans- 
port and  fate  of  marine  pollutants,  marine  phyto- 
plankton dynamics,  and  ocean  fronts.  (Author's 
abstract) 
W87-10024 


DIGITAL  ANALYSIS  OF  LANDSAT  MSS  DATA 
AND  APPLICATION  FOR  COASTAL  MARINE 
ENVIRONMENT, 

Toba   Merchant   Marine  Coll.   (Japan).   Dept.   of 

Oceanography. 

H.  Ochiai,  and  Y.  Suzuki. 

IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 

Annual  William  T.  Pecora  Memorial  Symposium 

on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 

June  10-15,  1979.  1981.  p  563-569,  10  fig,  1  tab,  3 

ref. 

Descriptors:  'Coastal  waters,  'Marine  environ- 
ment, 'Satellite  technology,  *Hydrology, 
'LANDSAT,  'Japan,  Spectral  analysis,  Remote 
sensing,  River  effluent,  Red  tide,  Water  quality. 

Techniques  are  presented  for  image  analysis  of 
remote  sensing  data  obtained  by  Landsat  in  the 
study  of  marine  environment  applications  in  the 
coastal  area  of  Japan.  In  the  analysis  of  remote 
sensing  data  for  a  specific  object,  thematic  analysis 
with  feature  extraction  and  classification  tech- 
niques for  pattern  recognition  has  become  more 
popular.  Using  digital  analysis,  spectral  character- 
istics of  the  data  can  be  expressed  quantitatively. 
Many  flexible  techniques  can  also  be  incorporated 
to  find  out  the  most  effective  method  of  analysis  of 
remote  sensing  and  field  application.  In  an  analysis 
of  the  marine  environment,  the  classification  per 
area  is  more  effective  than  the  classification  per 
pixel.  For  relatively  simple  methods  with  a  wide 
variety  of  application,  the  authors  have  developed 
methods  in  which  imagery  is  classified  and  ana- 
lyzed concerning  the  similarity  of  spectral  data. 
The  monitoring  of  marine  environment  is  very 
important  not  only  for  Japan's  fishing  industry  but 
also  for  the  environmental  administrative  aspect. 
Therefore,  the  remote  sensing  by  Landsat  is  ex- 
pected to  be  one  of  the  most  conventional  observa- 
tions of  the  marine  environment  in  coastal  areas.  In 
this  paper,  the  authors  tried  digital  analysis  of 
coastal  phenomena  such  as  river  effluent  and  red 
tide,  which  is  caused  by  abnormal  growth  of 
plankton  influenced  by  polluted  river  effluent,  and 
good  results  are  obtained  through  this  investiga- 
tion. (Author's  abstract) 
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SATELLITE  OBSERVATIONS  OF  A  GEO- 
THERMAL  SUBMARINE  SPRING  OFF  FLORI- 
DA WEST  COAST, 

Geological  Survey,  Woods  Hole,  MA.  Water  Re- 
sources Div. 

F.  A.  Kohout,  R.  C.  Munson,  R.  M.  Turner,  and 
W.  R.  Royal. 
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on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 
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Descriptors:  'Satellite  technology,  'Geothermal 
studies,  •Submarine  springs,  'Hydrology,  'Flori- 
da, 'Springs,  'Remote  sensing,  'LANDS  AT, 
Groundwater,  Water  temperature,  Aquifers,  Tur- 
bidity, Infrared  imagery. 

A  geothermal  submarine  spring  location  19  km  (12 
miles)  off  the  southwest  shore  of  Florida  has  been 
recognized  by  thermal  infrared  and  Landsat  image- 
ry. The  location  of  the  spring  was  roughly  known 
from  reports  of  fishermen.  As  part  of  research  on 
remote  sensing  of  hydrologic  phenomena,  an  over- 
flight was  made  by  NASA  aircraft  equipped  with  a 
thermal  infrared  scanner  in  1966.  A  sea  surface 
temperature  anomaly  was  discovered  suggesting 
that  the  upwelling  groundwater  was  warmer  than 
the  ambient  temperature  of  the  surrounding  sea 
water  (about  68  F,  20  C).  Ground  trough  investiga- 
tion showed  that  the  discharging  groundwater  had 
a  temperature  of  96.6  F  (36  C)  and  the  same 
salinity  as  normal  sea  water;  it  was  emerging  from 
a  sink  like  depression  about  200  ft  (60  m)  in  diame- 
ter at  a  depth  of  63  ft  (19  m)  below  sea  level. 
Anomalies  have  since  been  found  on  Landsat  MSS 
bands  4,  5,  and  6  that  correlate  with  the  fact  that 
the  spring  ephemerally  throws  up  a  turbidity 
plume  that  spreads  laterally  over  the  sea  surface  as 
much  as  a  kilometer  in  diameter.  This  apparently 
correlates  with  the  name  'The  Mud  Hole'  given  to 
the  spring  by  local  fishermen.  Turbidity  plumes  at 
three  other  locations  in  Landsat  imagery  indicate 
the  upwelling  phenomena  is  widespread  and  might 
be  involved  in  triggering  Red  Tide  plankton 
blooms  that  occur  in  this  area.  (Author's  abstract) 
W87- 10026 


APPLICATIONS  OF  LANDSAT  IMAGERY  TO 
A  COASTAL  INLET  STABILITY  STUDY, 

Texas  A   and   M   Univ.   at   Galveston.    Dept.   of 

Maritime  Systems  Engineering. 

Y.  H.  Wang. 

IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 

Annual  William  T.  Pecora  Memorial  Symposium 

on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 

June  10-15,   1979.   1981.  p  579-584,   10  fig,  6  ref. 

Descriptors:  'LANDSAT,  'Satellite  technology, 
'Coastal  waters,  'Coastal  engineering,  'Hydrolo- 
gy, 'Sandbars,  'Remote  sensing,  Mapping,  Spec- 
tral analysis,  Navigation  canals. 

The  techniques  of  mapping  the  sandbars  and  their 
movements  in  the  vicinity  of  a  coastal  inlet  tradi- 
tionally a  sounding  boat  and  a  survey  team.  The 
derived  point  and  line  information  are  then  used  to 
produce  the  bottom  contour  map.  Extensive  inter- 
polations are  needed  because  may  details  between 
the  points  and  lines  are  missing.  The  operator  is 
expensive  and  the  procedures  are  time  consuming. 
Techniques  using  remote  sensing  by  satellite  can  be 
used  to  monitor  the  changes  that  take  place,  reduc- 
ing cost  and  increasing  efficiency.  Previous  studies 
have  demonstrated  that  it  is  possible  to  correlate 
the  radiance  values  of  a  multispectral  imagery, 
such  as  Landsat  imagery,  with  the  depth  related 
information.  The  present  study  is  one  more  exam- 
ple of  such  an  effort.  Two  sets  of  Landsat  magnetic 
tape  were  obtained  and  displayed  on  the  screen  of 
the  Image-100  computer.  Spectral  analysis  was 
performed  to  produce  various  signatures,  their 
extent,  and  location.  Subsequent  ground  truth  ob- 
servations and  measurements  were  gathered  by 
means  of  hydrographic  surveys  and  low  altitude 
aerial  photographs  for  interpretation  and  calibra- 
tion of  the  Landsat  data.  Finally,  a  coastal  engi- 
neering assessment  based  on  the  Landsat  dat  was 
made.  Recommendations  regarding  the  navigation- 
al canal  alignment  and  dredging  practice  are  pre- 
sented in  the  light  of  inlet  stability.  (Author's  ab- 
stract) 
W87-10027 


COMBINED  SATELLITE  IMAGERY  FOR 
STUDY  OF  COASTAL  CIRCULATION, 
ONSLOW  BAY,  NORTH  CAROLINA, 

C.  W.  Welby,  and  L.  J  Pictrafesa. 
IN  Satellite  Hydrology.  Proceedings  of  the  Fifth 
Annual  William  T.  Pecora  Memorial  Symposium 
on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 
June  10-15,  1979  1981  p  585-592,  9  fig,  1  tab,  18 
ref.    DOE    Contract    No.    EY-71-S-09-0902    and 


Bureau  of  Land  Management  Contract  No.  025-08. 

Descriptors:  'Satellite  technology,  'Coastal 
waters,  'Onslow  Bay,  'North  Carolina,  'Remote 
sensing,  'Hydrology,  'Raleigh  Bay,  'LANDSAT, 
♦Water  circulation,  Water  currents,  Aerial  photog- 
raphy, Seasonal  variation. 

A  photo-optical  technique  using  satellite  imagery 
has  been  devised  to  study  surface  and  near  surface 
circulation  patterns  in  the  shallow  shelf  waters  of 
Raleigh  and  Onslow  bays,  North  Carolina.  The 
NOAA-5  VHRR  thermal  imagery  was  matched 
photographically  to  the  scale  of  the  Landsat  70 
mm  transparencies,  and  the  transparencies  were 
superimposed  in  a  color  additive  viewer,  taking 
advantage  of  the  scaling  and  rotational  capabilities 
of  the  viewer.  Various  combinations  of  filters  to- 
gether with  positive  and  negative  transparencies 
were  used  to  enhance  the  imagery  for  interpreta- 
tion. Through  photographic  enlargement  and  the 
projection  capabilities  of  the  viewer,  imagery  has 
been  studied  at  scales  between  approximately 
1:850,000  and  1:250,000.  Combination  of  the  image- 
ry type  enables  the  interpreter  to  differentiate  be- 
tween cold  and  warm  water  masses,  to  interpret 
circulation  patterns  at  the  instant  of  imaging,  and 
to  identify  the  patterns  of  suspended  matter  distri- 
bution and  dispersion  in  the  shallow  bays.  With 
this  information  the  interpreter  can  improve  his 
understanding  of  the  relative  effects  of  varying 
forces  on  water  mass  movement.  Moored  current 
meter  and  temperature  data  collected  in  April  and 
May  1978  contemporaneous  with  the  acquisition  of 
the  satellite  imagery  serve  as  a  check  against  im- 
agery interpretation,  and  the  imagery  supports  in- 
dependent interpretations  made  from  the  current 
meter  data.  (Author's  abstract) 
W87-10028 


SATELLITE  DETECTION  OF  OIL  ON  THE 
MARINE  SURFACE, 

National  Aeronautics  and  Space  Administration, 

Washington,  DC. 

M.  J.  Wilson,  P.  E.  O'Neill,  and  J.  E.  Estes. 

IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 

Annual  William  T.  Pecora  Memorial  Symposium 

on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 

June  10-15,   1979.   1981.  p  593-602,  9  fig,  14  ref. 

Descriptors:  'Satellite  technology,  'Oil  pollution, 
'Spectral  analysis,  'Remote  sensing,  'Marine  envi- 
ronment, 'Hydrology,  'Path  of  pollutants,  Pollut- 
ant identification,  Oil  slicks,  LANDSAT,  Radar, 
Infrared  imagery. 

The  ability  of  two  widely  dissimilar  spaceborne 
imaging  sensors  to  detect  surface  oil  accumulations 
in  the  marine  environment  has  been  evaluated 
using  broadly  different  techniques.  Digital  Landsat 
multispectral  scanner  (MSS)  data  consisting  of  two 
visible  and  two  near  infrared  channels  has  been 
processed  to  enhance  contrast  between  areas  of 
known  oil  coverage  and  background  clean  surface 
water.  These  enhanced  images  have  then  been 
compared  to  surface  verification  data  gathered  by 
aerial  reconnaissance  during  the  October  15,  1975, 
Landsat  overpass.  A  similar  evaluation  of  oil  slick 
imaging  potential  has  been  made  for  digitally  en- 
hanced Seasat-A  synthetic  aperture  radar  (SAR) 
data  from  July  18,  1979.  Due  to  the  premature 
failure  of  this  satellite,  however,  no  concurrent 
surface  verification  data  were  collected.  As  a  sub- 
stitute, oil  slick  configuration  information  has  been 
generated  for  the  comparison  using  meteorological 
and  oceanographic  data.  The  test  site  utilized  in 
both  studies  was  the  extensive  area  of  natural  seep- 
age located  off  Coal  Oil  Point,  adjacent  to  the 
University  of  California,  Santa  Barbara.  (Author's 
abstract) 
W87-10029 


USING  ENHANCED  LANDSAT  IMAGES  FOR 
CALIBRATING  REAL  TIME  ESTUARINE 
WATER  QUALITY  MODELS, 

Louisiana  State  Univ.,  Baton  Rouge.  Div.  of  Engi- 
neering Research. 
J.  M.  Hill,  and  D.  S.  Graham. 
IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 
Annual  William  T.  Pecora  Memorial  Symposium 
on   Remote  Sensing,  Sioux   Falls,  South   Dakota, 


June  10-15,  1979.  1981.  p  603-614,  10  fig,  20  ref. 
NOAA  Grant  No.  04-158-44046. 

Descriptors:  'LANDSAT,  'Estuaries,  'Water 
quality,  'Model  studies,  'Hydrology,  'Florida, 
'Apalachicola  Bay,  'Satellite  technology, 
'Remote  sensing  Mathematical  models,  Mathemat- 
ical analysis,  Tides,  Water  circulation. 

A  study  of  the  effects  of  silvicultural  activities  and 
associated  channelization  upon  the  quality  of  the 
receiving  waters  of  Apalachicola  Bay  in  north 
Florida  is  utilizing  Landsat  images  and  data  to 
verify  real  time  estuarine  water  quality  models. 
Management  of  estuarine  water  resources  requires 
that  accurate  mathematical  paradigms  of  circula- 
tion and  quality  be  made  in  order  to  evaluate  the 
effects  of  different  alternative  scenarios.  For  such 
paradigms  to  be  predictive  in  estuaries,  it  has  been 
demonstrated  that  they  must  be  in  so  called  'real 
time'  in  which  the  timestep  is  much  shorter  than 
the  tidal  period.  Verification  of  such  models  re- 
quires good  synoptic  data.  These  are  usually  im- 
possible to  acquire  as  the  time  required  to  traverse 
the  estuary  by  boats  results  in  measurements  being 
taken  over  most  of  the  tidal  cycle,  while  continu- 
ous observations  taken  at  fixed  points  provide  inad- 
equate spatial  resolution  at  practical  staffing  levels. 
Circulation  patterns  in  several  specially  enhanced 
Landsat  images  show  good  comparison  to  output 
of  finite  element  two-dimensional  (2-D)  vertically 
averaged  models  of  Apalachicola  Bay,  hence  infor- 
mation can  be  applied  to  both  calibrate  and  verify 
estuarine  water  quality  models.  (Author's  abstract) 
W87- 10030 


APPLICATION  OF  LANDSAT  AND  COMPUT- 
ER TECHNOLOGY  TO  POTENTIAL  WATER 
POLLUTION  FROM  SOIL  EROSION, 

National  Aeronautics  and   Space  Administration, 
Greenbelt,   MD.   Goddard   Space   Flight   Center. 
For  primary  bibliographic  entry  see  Field  5B. 
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BAY  OF  FUNDY  VERIFICATION  OF  A 
SYSTEM  FOR  MULTIDATE  LANDSAT  MEAS- 
UREMENT OF  SUSPENDED  SEDIMENT, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
J.  C.  Munday,  T.  T.  Alfoldi,  and  C.  L.  Amos. 
IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 
Annual  William  T.  Pecora  Memorial  Symposium 
on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 
June  10-15,  1979.  1981.  p  622-640,  16  fig,  5  tab,  39 
ref.  NASA  Grant  No.  NGL  47-022-005. 

Descriptors.  'Bay  of  Fundy,  'LANDSAT,  'Sus- 
pended sediment,  'Path  of  pollutants,  'Sediment 
transport,  'Silting,  'Satellite  technology,  'Remote 
sensing,  'Sedimentation,  'Turbidity,  'Hydrology, 
Water  quality,  Spectral  analysis,  Mathematical 
analysis,  Model  studies. 

A  system  for  automated  multidate  Landsat  CCT 
MSS  measurement  of  suspended  sediment  concen- 
tration (s)  has  been  implemented  and  verified  on 
nine  sets  (108  points)  of  data  from  the  Bay  of 
Fundy,  Canada.  The  system  employs  'chromaticity 
analysis'  to  provide  automatic  pixel-by-pixel  ad- 
justments of  atmospheric  variations,  permitting  ref- 
erence calibration  data  from  one  or  several  dates  to 
be  spatially  and  temporally  extrapolated  to  other 
regions  and  to  other  dates.  Correlation  between  a 
Landsat  'chromaticity  coefficient'  and  log  sub  eS 
as  r=0.965,  which  produced  a  mean  standard  error 
of  prediction  of  30%  of  S.  For  verification,  each 
data  set  was  used  in  turn  as  test  data  against  the 
remainder  as  a  calibration  set:  the  average  absolute 
error  was  44%  of  S  over  the  range  1  <  S  <  1000 
mg/L.  Effects  of  sediment  type  and  size  were 
negligible.  The  effect  of  solar  angle  was  negligible 
except  near  the  Brewster  angle.  The  system  can  be 
used  to  measure  chlorophyll  (in  the  absence  of 
atmospheric  variations),  Secchi  disc  depth,  and 
turbidity.  In  a  study  related  to  the  Fundy  Tidal 
Power  Project,  S  contour  maps  were  used  to  initia- 
lize and  calibrate  a  numerical  model,  and  were  also 
interpreted  in  order  to  define  sediment  transport 
paths  and  hydrodynamic  flow.  Results  indicate 
that  no  significant  sedimentation  is  expected  from 
the  proposed  Fundy  tidal  barrage  during  its  design 
lifetime.  (Author's  abstract) 
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W87-10032 


ASSESSMENT  AND  CLASSIFICATION  OF  SE- 
LECTED ILLINOIS  LAKES  THROUGH  THE 
APPLICATION  OF  SPACE  TECHNOLOGY, 

Illinois  State  Environmental   Protection  Agency, 
Springfield.  Div.  of  Water  Pollution  Control. 
D.  J.  Schaeffer,  R.  P  Clarke,  D.  F.  Sefton,  and  D. 
H.  P.  Boland. 

IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 
Annual  William  T.  Pecora  Memorial  Symposium 
on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 
June  10-15,  1979.  1981.  p  641-648,  3  fig,  5  tab,  8  ref. 

Descriptors:  'Classification,  'Illinois,  'Lake  classi- 
fication, 'Hydrology,  'Satellite  technology, 
•Remote  sensing,  'LANDSAT,  Spectral  analysis, 
Mathematical  studies,  Algorithms,  Lakes,  Water 
quality,  Data  interpretation. 

Selected  Illinois  lakes  were  assessed  and  classified 
by:  (1)  applying  a  complete  linkage  clustering  algo- 
rithm to  Landsat  MSS  data  and  interpreting  the 
clusters  by  comparing  the  spectral  composition 
and  uniqueness  of  each  with  water  quality  data, 
field  evaluations,  lake  morphology,  and  watershed 
characteristics;  and  (2)  using  Landsat  spectral 
ranks  as  independent  variables  and  contact-sensed 
data  as  dependent  variables  for  the  development  of 
multiple  regression  models  to  obtain  estimates  of 
trophic  indicator  parameters  and  multivariate 
trophic  indices  and,  subsequently,  lake  trophic 
state  rankings  and  groupings.  Cluster  analysis  of 
the  raw  spectral  dat  established  distinctive  lake 
groups,  each  comprised  of  water  bodies  having 
similar  optical  and  physical  properties.  The  spec- 
tral properties  of  each  lake  provided  an  integrated 
characterization  of  water  quality  and  related  use 
impairment  problems.  The  trophic  parameter  esti- 
mates, as  well  as  lake  clusters  and  rankings  derived 
from  them,  were  in  general  agreement  with  con- 
tact-sensed data  and  with  the  raw  spectral  data. 
(Author's  abstract) 
W87-10033 


THERMAL  PATTERNS  OF  LAKE  MICHIGAN 
AND  LAKE  SUPERIOR  FROM  SATELLITE 
REMOTE  SENSORS  AND  ITS  USES, 

National  Weather  Service  Forecast  Office,  Rose- 

mont,  IL. 

H.  W.  Hoffman. 

IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 

Annual  William  T.  Pecora  Memorial  Symposium 

on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 

June   10-15,   1979.   1981.  p  650-653,  3  fig,   1   tab. 

Descriptors:  'Water  temperature,  'Lake  Michigan, 
•Lake  Superior,  'Satellite  technology,  'Hydrolo- 
gy, 'Remote  sensing,  'Thermal  stratification. 

Average  surface  water  temperature  maps  were 
drawn  for  each  month  except  for  three  months 
during  the  winter  (due  to  ice).  The  data  used  were 
generated  over  a  two-year  period  from  the  VHRR 
on  NOAA-4  and  -5  satellites.  The  purpose  was  to 
draw  average  surface  water  temperature  maps  for 
both  Lake  Michigan  and  Lake  Superior  in  an  at- 
tempt to  gain  understanding  of  short  and  long 
range  thermal  patterns.  Upwelling,  warm  and  cool 
areas,  currents,  and  eddies  were  found  in  both 
lakes.  Upwellings  and  eddies  could  be  observed 
because  of  the  abrupt  change  in  temperature  which 
may  be  due  to  wind/wave  action,  instability  of  the 
thermocline,  'lake  overturn,'  and/or  lake  bottom 
topography.  Because  of  the  changes  in  water  tem- 
perature, near  shore  land  mass  climates  are  often 
different.  Reai  time  water  temperatures  observed 
in  satellite  can  provide  a  base  for  gaining  knowl- 
edge of  water  temperature  patterns  in  lakes.  This 
knowledge  can  also  be  used  in  forecasting  lake 
algae  blooms  and  growth,  effluent  buildups  and 
reactions,  and  surface  current  movements.  Meteor- 
ologists might  be  able  to  better  forecast  local  near 
shore  precipitation,  temperature,  wind  speed  and 
direction,  fog,  and  boating  and  recreation  abilities. 
Forecasting  temperatures  of  surface  water  may 
also  be  important  in  harnessing  the  oceans  and 
lakes  for  energy  needs,  food  production,  and 
studying  eutrophic  processes.  (Author's  abstract) 
W87-10034 


LAKE  ONTARIO  DYNAMICS  AND  WATER 
QUALITY  OBSERVATIONS  USING  THEMATI- 
CALLY  ENHANCED  LANDSAT  DATA, 

Regional     Remote     Sensing     Facility,     Nairobi 

(Kenya). 

A.  Falconer,  M.  Deutsch,  and  L.  Myers. 

IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 

Annual  William  T.  Pecora  Memorial  Symposium 

on  Remote  Sensing,   Sioux  Falls,  South  Dakota, 

June   10-15,   1979.   1981.  p  655-661,  6  fig,   15  ref. 

USGS  Contract  Nos.  14-08-0001-13169  and  14-08- 

0001-13185. 

Descriptors:  'Lake  Ontario,  'Water  quality, 
'LANDSAT,  'Hydrology,  'Satellite  technology, 
Sedimentation,  Lake  sediments,  Turbidity,  Infrared 
imagery,  Aerial  photography,  Spectral  analysis. 

A  Landsat  image  of  western  Lake  Ontario  was 
specially  processed  to  enhance  the  detail  of  water 
phenomena  significant  for  water  quality  and  lake 
dynamics  studies.  The  position,  extent,  and  circula- 
tion pattern  of  the  gyre  of  trie  Niagara  River  in 
Lake  Ontario  were  clearly  evident  on  the  en- 
hanced image.  This  thematic  (water  detail)  en- 
hancement also  showed  the  pattern  of  sediment 
discharging  from  the  Welland  Canal,  which  ap- 
peared as  a  greater  source  of  natural  and  man  made 
pollution  than  the  Niagara  River  itself  at  the  time 
of  imaging.  Other  turbidity  patterns  visible  on  the 
image  indicate  the  surface  and  near  surface  dynam- 
ics of  the  lake.  The  infrared  response  of  a  large 
area  in  the  west-central  part  of  the  lake  suggested  a 
concentration  of  chlorophyll  bearing  phytoplank- 
ton.  A  pattern  of  regularly  spaced  lines  on  the 
surface  of  the  water  in  this  area  probably  repre- 
sents internal  waves  indicative  of  the  dynamics  of 
the  water  body.  The  versatility  of  Landsat  data  is 
demonstrated  by  the  enhancement  of  data  in  multi- 
spectral  scanner  bands  4,  5,  and  6  by  photographic 
contrast  stretching  and  thematic  spectral  composit- 
ing. The  resulting  enhancement  was  the  basis  for 
more  detailed  study  of  selected  subscenes  on  a 
multispectral  digital  analysis  system.  Reprocessing, 
or  photo-optical  processing,  of  Landsat  data  in 
order  to  enhance  water  detail  is  a  simple  low  cost 
technique  that  can  be  applied  to  the  data  in  all 
spectral  bands.  Maximizing  the  use  of  a  multise- 
quent  machine  processing.  For  many  purposes, 
there  is  no  advantage  in  processing  beyond  optical 
reprocessing.  (Author's  abstract) 
W87-10035 


APPLICATION  OF  DIGITAL  IMAGE  PROC- 
ESSING TECHNIQUES  AND  INFORMATION 
SYSTEMS  TO  WATER  QUALITY  MONITOR- 
ING OF  LAKE  TAHOE, 

Jet  Propulsion  Lab.,  Pasadena,  CA. 

A.  Y.  Smith,  and  R.  J.  Blackwell. 

IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 

Annual  William  T.  Pecora  Memorial  Symposium 

on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 

June   10-15,    1979.    1981.   p  662-672,   7  fig,   8  ref. 

Descriptors:  'Digital  computers,  'Lake  Tahoe, 
'Water  quality,  'Monitoring,  'LANDSAT,  'Sat- 
ellite technology,  'Digital  image  processing, 
'Remote  sensing,  'Hydrology,  Water  quality  con- 
trol, Computer  programs,  Surface  runoff,  Drain- 
age. 

Lake  Tahoe  is  one  of  very  few  natural  lakes  in  the 
United  States  which  has  remained  relatively  unda- 
maged by  the  encroaching  developments  of  man. 
The  management  of  Tahoe's  water  quality  has 
become  a  subject  of  intensive  study  in  recent  years 
in  an  effort  to  define  and  limit  the  effects  of 
nonpoint  source  pollutants  that  are  input  from  the 
contributing  drainage  basins.  As  an  aid  to  the 
water  quality  management  effort,  the  Image  Proc- 
essing Laboratory  at  Caltech's  Jet  Propulsion  Lab- 
oratory has  interfaced  Landsat  data  with  topo- 
graphic digital  imagery  from  the  Defense  Mapping 
Agency,  conventional  maps,  and  tabular  data  to 
create  a  comprehensive  information  data  base  for 
Lake  Tahoe  and  its  environs.  The  project  used  the 
resources  of  the  JPL  developed  IBIS  programs  to 
augment  data  gathered  by  the  U.S.  Forest  Service 
and  Department  of  Agriculture  for  the  Tahoe  Re- 
gional Planning  Agency.  The  IBIS  dat  base 
method  allowed  cross  correlation  of  Landsat  im- 
agery and  topographic  data  with  a  variety  of  envi- 
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ronmental  parameters  relating  to  such  indicators  as 
surface  runoff,  drainage  basin  acreage,  and  terrain 
configuration.  Parameters  were  evaluated  and 
compared  for  each  drainage  basin  defined  by  the 
Tahoe  Regional  Planning  Agency  (1977).  The 
methods  used  to  construct  and  update  the  informa- 
tion data  base  are  described  and  evaluated.  In 
addition,  the  utility  of  including  Landsat  imagery 
is  discussed.  (Author's  abstract) 
W87-1O036 


TROPHIC  STATE  DETERMINATION  FOR 
SHALLOW  COASTAL  LAKES  FROM  LAND- 
SAT IMAGERY, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Geosciences. 

C.  W.  Welby,  A.  M.  Witherspoon,  and  R.  E. 

Holman. 

IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 

Annual  William  T.  Pecora  Memorial  Symposium 

on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 

June  10-15,  1979.  1981.  p  674-680,  6  fig,  3  tab,  20 

ref.  NASA  Contract  No.  NAS8-31984. 

Descriptors:  'Satellite  technology,  'LANDSAT, 
'Coastal  waters,  'Lakes,  'Remote  sensing,  'Hy- 
drology, 'North  Carolina,  Trophic  level,  Monitor- 
ing, Water  quality,  Aerial  photography,  Spectral 
analysis. 

Conjunctive  study  of  four  shallow  coastal  plain 
lakes  in  northeastern  North  Carolina  and  their 
Landsat-2  images  demonstrated  the  feasibility  of 
differentiating  between  the  lakes  and  determining 
their  respective  trophic  states  on  the  basis  of  Land- 
sat multispectral  scanner  imagery.  The  investiga- 
tion established  that  monitoring  of  the  trophic 
states  of  the  lakes  on  a  seasonal  basis  through 
application  of  color-additive  imagery  enhancement 
techniques  is  possible.  Utilizing  a  standard  setting 
of  the  color-additive  viewer,  the  70  mm  negatives 
of  the  imagery,  and  a  numerical  scale  representing 
the  various  trophic  states,  the  investigator  can  pre- 
pare standard  curves  for  comparison.  An  internal 
standard  of  essentially  constant  reflectance  charac- 
teristics forms  the  key  to  the  comparison  of  the 
data  from  different  images.  Through  comparison  of 
the  false-color  renditions  in  the  viewer  screen  with 
a  standard  interference  color  chart  in  combination 
with  brightness  measurements  made  directly  from 
the  viewer  screen  the  investigator  can  relate  the 
lake  reflectances  to  their  trophic  states.  Two  or 
more  bands  of  the  imagery  are  required;  the 
present  study  has  established  that  for  the  lakes 
studied,  Band  5  and  Band  6  form  a  suitable  combi- 
nation. The  technique  is  relatively  inexpensive  and 
can  be  used  by  State  and  local  agencies  with 
minimal  expense.  (Author's  abstract) 
W87-10037 


APPLICATION  OF  REMOTE  SENSING  FOR 
CALIFORNIA  IRRIGATED  LANDS  ASSESS- 
MENT, 

California  Univ.,  Santa  Barbara.  Santa  Barbara 
Remote  Sensing  Unit. 

L.  Tinney,  S.  Wall,  R.  Colwell,  and  J.  Estes. 
IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 
Annual  William  T.  Pecora  Memorial  Symposium 
on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 
June  10-15,  1979.  1981.  p  689-693,  2  fig.  NASA 
Grant  No.  NSG  2208. 

Descriptors:  'Remote  sensing,  'California,  'Irriga- 
ble land,  'Satellite  technology,  'Hydrology, 
'LANDSAT,  Aerial  photography,  Agriculture, 
Irrigation  districts,  Irrigation  design,  Management 
planning. 

The  'Irrigated  Lands  Assessment  for  Water  Man- 
agement Applications  Pilot  Test'  is  designed  to 
develop  and  demonstrate  remote  sensing  method- 
ologies for  the  California  Department  of  Water 
Resources.  The  project  is  a  five-year  cooperative 
effort  involving  the  National  Aeronautics  and 
Space  Administration  (NASA),  the  California  De- 
partment of  Water  Resources  (DWR),  and  the 
University  of  California  remote  sensing  programs 
at  Berkeley  and  Santa  Barbara.  The  present  em- 
phasis of  the  project  is  on  a  multistage  sampling 
approach  using  Landsat  imagery,  aerial  photogra- 
phy, and  field  verified  data  to  inventory  Califor- 
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nia's  approximately  ten  million  acres  of  irrigated 
cropland.  Agriculture  accounts  for  approximately 
85%  of  the  State's  water  usage.  DWR  presently 
inventories  agricultural  land  use  for  the  entire  state 
using  low  altitude  aerial  photography  and  field 
verification.  Detailed  land  use  maps  are  created  at 
a  scale  of  1:24,000  using  USGS  7-1/2  minute  quad- 
rangle topographic  maps  as  a  base.  Manpower  and 
budgetary  constraints  limit  the  frequency  and 
scope  of  the  map  updating  program  to  approxi- 
mately l/7th  of  the  State  per  year.  In  addition  to 
the  irrigated  cropland  inventory  tasks,  both  manual 
and  digital  techniques  are  being  investigated  in 
several  test  sites  throughout  the  State  for  identify- 
ing specific  crop  types  or  conditions.  Several  crops 
(e.g.,  rice,  small  grains,  and  safflower)  and  crop- 
ping practices  (e.g.,  multiple  cropping  and  salinity 
leaching)  are  of  special  interest  to  DWR  because 
of  the  importance  of  the  crop  and/or  the  difficulty 
in  its  identification  using  present  procedures. 
(Lantz-PTT) 
W87-10038 


MULTISTAGE  MAPPING  APPROACH  FOR 
AN  IRRIGATED  CROPLANDS  INVENTORY, 

California  Univ.,  Santa  Barbara.  Santa  Barbara 
Remote  Sensing  Unit. 

L.  Tinney,  J.  Holloway,  J.  Baggett,  and  J.  Estes. 
IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 
Annual  William  T.  Pecora  Memorial  Symposium 
on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 
June  10-15,  1979.  1981.  p  694-696,  2  fig. 

Descriptors:  'Mapping,  'Irrigable  land,  'Irrigation 
practices,  'Satellite  technology,  'LANDSAT, 
'Remote  sensing,  'Hydrology,  'Cropland,  'Kern 
County,  'California,  Agriculture,  Aerial  photogra- 
phy, Cost-benefit  analysis. 

Since  1972,  yearly  maps  of  irrigated  cropland  have 
been  supplied  to  Kern  County  Water  Agency 
based  on  manual  interpretation  of  satellite  imagery 
or  aerial  photography.  More  recently  a  multistage 
mapping  procedure  has  been  implemented  to  effec- 
tively integrate  both  types  of  data.  This  combined 
satellite  and  aircraft  approach  takes  advantage  of 
both  the  temporal  frequency  of  Landsat  multispec- 
tral  imagery  and  the  higher  spatial  resolution  of 
aircraft  photography  to  provide  a  product  more 
useful  than  is  available  from  either  source  individ- 
ually. Multidate  Landsat  imagery  is  necessary  for 
accurate  mapping  of  irrigated  cropland  because  of 
Kern  County's  long  growing  season,  its  wide  vari- 
ety of  crops,  and  double  cropping  practices.  While 
aircraft  photography  is  obtained  much  less  fre- 
quently than  Landsat  imagery,  its  higher  spatial 
resolution  is  more  suitable  for  detailed  mapping  of 
features  such  as  field  boundaries  and  homesteads, 
and  identifying  specific  crop  conditions.  This  de- 
tailed information  has  proven  to  be  complementary 
to  the  temporal  Landsat  imagery  in  the  classifica- 
tion process.  A  comparison  with  California  De- 
partment of  Water  Resources  field  based  maps  for 
approximately  175,000  acres  (five  7-1/2  minute 
USGS  quadrangles)  has  shown  the  multistage  ap- 
proach to  be  very  accurate.  Only  young  permanent 
crops  such  as  orchards  and  vineyards  are  difficult 
to  identify.  Because  permanent  crops  are  relatively 
stable  once  established,  this  problem  appears  ame- 
nable to  improvements  in  interpretation  proce- 
dures. Future  improvements  will  allow  for  identifi- 
cation and  mapping  of  permanent  crops  without 
yearly  reinterpretations.  The  one  month  effort  that 
will  be  required  to  complete  each  year's  map  will 
constitute  a  cost  effective  and  operationally  feasi- 
ble application  of  remote  sensing  technology  for 
water  management.  Future  research  activities  in- 
clude an  evaluation  of  higher  resolution  Landsat 
Return  Beam  Vidicon  imagery  as  a  partial  replace- 
ment for  the  aircraft  photography  and  digital  proc- 
essing of  the  multistage  data.  (Lantz-PTT) 
W87- 10039 


REMOTE  SENSING  OF  BANK  EROSION 
ALONG  THE  MISSOURI  RIVER,  SOUTH 
DAKOTA, 

South  Dakota  School  of  Mines  and  Technology, 
Rapid  City.  Dept.  of  Geology  and  Geological  En- 
gineering 
I'  H   Rahn. 
IN:  Satellite  Hydrology    Proceedings  of  the  Fifth 


Annual  William  T.  Pecora  Memorial  Symposium 
on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 
June   10-15,   1979.   1981.  p  697-700,  3  fig,  3  ref. 

Descriptors:  'Remote  sensing,  'Missouri  River, 
•South  Dakota,  'Bank  erosion,  'Hydrology,  'Sat- 
ellite technology,  'Erosion,  'LANDSAT,  Aerial 
photography,  Stream  erosion,  Gavins  Point  Dam. 

Aerial  photographs  and  satellite  imagery  were 
used  to  determine  areas  of  bank  erosion  along  the 
Missouri  River.  A  55  mile  (88  km)  reach  below 
Gavins  Point  Dam,  South  Dakota,  was  chosen  for 
study  because  erosion  is  accelerated  below  Gavins 
Point  Dam,  and  there  are  no  man-made  structures 
such  as  rock  walls  to  impede  the  erosional  process. 
In  order  to  use  remote  sensing  to  quantitatively 
determine  the  amount  of  bank  erosion,  it  is  neces- 
sary to  have  images  of  a  given  reach  taken  during 
different  years.  Ideally  the  discharge  should  be 
nearly  the  same  when  the  images  are  taken,  other- 
wise the  contact  between  land  and  water  simply 
reflects  a  different  river  stage.  Cloud-free  Landsat 
images  when  near-equal  discharge  conditions  pre- 
vail were  obtained  in  1973  and  1976.  In  the  55  mile 
(88  km)  reach  studied,  an  estimated  total  erosion  of 
2,200  acres  (890  hectares)  and  total  accretion  of 
2,000  acres  (810  hectares)  occurred.  The  eroded 
land  is  largely  valuable  cropland  whereas  the  new 
land  is  almost  entirely  channel  sandbars,  marsh 
areas,  and  low  islands  having  little  economic  value. 
Unlike  the  normal  erosional  pattern  of  a  natural 
river,  the  Missouri  River  below  Gavins  Point  Dam 
erodes  both  inner  and  outer  sides  of  its  meanders  as 
well  as  along  both  sides  of  crossings  between  me- 
anders. This  unusual  pattern  is  attributed  to  the 
fact  that  the  water  discharging  from  the  dam  is 
sediment-free,  and  hence  the  stream  equilibrium 
has  been  changed.  (Author's  abstract) 
W87-10040 


SELECTED  IRRIGATION  ACREAGE  ESTI- 
MATES IN  NORTHERN  FLORIDA  FROM 
LANDSAT  DATA, 

Suwanne    River    Water    Management    District, 

White  Springs,  FL. 

K.  B.  Webster,  J.  R.  Lucas,  R.  J.  Musgrove,  and 

A.  L.  Higer. 

IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 

Annual  William  T.  Pecora  Memorial  Symposium 

on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 

June  10-15,  1979.  1981.  p  701-705,  2  fig,  1  tab,  2  ref. 

Descriptors:  'Irrigable  land,  'Florida,  'LAND- 
SAT, 'Suwannee  River,  'Remote  sensing,  'Hy- 
drology, 'Satellite  technology,  River  basins,  Irri- 
gation water,  Croplands,  Corn,   Rye,   Irrigation. 

The  largest  single  use  of  water  in  the  Suwannee 
River  Water  Management  District  (SRWMD)  is 
for  irrigation.  Field  inventories  used  to  collect 
irrigation  data  are  expensive  and  time  consuming. 
Landsat  image  analysis  was  selected  as  a  potential- 
ly economical  method  to  collect  irrigation  data.  A 
study  was  initiated  to  investigate  and  evaluate 
Landsat  data  for  identification  of  selected  irrigated 
crop  acreages.  Two  representative  study  areas, 
which  typify  cultivation  and  irrigation  practices 
within  the  District,  were  chosen  to  test  Landsat 
analysis  techniques.  Both  test  sites  were  located  in 
Suwannee  County,  Florida.  Based  on  a  crop  calen- 
dar developed  by  the  SRWMD,  optimal  Landsat 
data  were  selected  to  determine  the  feasibility  of 
identifying  two  irrigated  crops,  corn  and  rye, 
through  manual  and  digital  Landsat  analysis  tech- 
niques. (Author's  abstract) 
W87-10041 


MAPPING  IRRIGATED  LANDS  IN  WESTERN 
KANSAS  FROM  LANDSAT, 

Kansas  Applied  Remote  Sensing  Program,  Law- 
rence. 

T.  H.  L.  Williams,  and  J.  Poracsky. 
IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 
Annual  William  T.  Pecora  Memorial  Symposium 
on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 
June  10-15,  1979.  1981.  p  707-714,  6  fig,  3  tab,  19 
ref.  NASA  Grant  No.  NGL  17-004-024. 

Descriptors:    'Irrigable   land,    'Kansas,    'LAND- 
SAT, 'Mapping,  'Ogallala  Aquifer,  'Hydrology, 


•Remote  sensing,  'Satellite  technology,  Irrigation 
water,  Agriculture,  Groundwater,  Aquifers, 
Groundwater  irrigation. 

In  recent  years  the  area  of  agricultural  land  under 
irrigation  in  Western  Kansas  has  been  increasing  in 
response  to  socioeconomic  factors  and  develop- 
ments in  irrigation  technology.  The  irrigation 
water  is  primarily  drawn  from  the  Ogallala  aquifer, 
a  groundwater  reserve  that  has  a  low  recharge 
rate.  The  resulting  drawdown  in  the  water  table 
has  in  some  instances  exceeded  100  feet,  with  cur- 
rent depletion  rates  averaging  over  five  ft/yr  in 
several  areas.  In  order  to  predict  current  and 
future  demands  on  the  groundwater  reserves, 
timely  information  is  required  on  the  extent  and 
type  of  irrigated  lands  in  the  area.  Based  on  previ- 
ous research  and  a  survey  of  crop  calendars,  a 
multidate  visual  interpretation  technique  using 
Band  5  Landsat  imagery  was  developed  to 
produce  maps  of  irrigated  lands  in  six  western 
Kansas  counties.  Data  from  the  maps  was  coded 
by  quarter  sections  and  input  to  a  computer  file  for 
extraction  fo  statistics  and  production  of  line  print- 
er maps.  Accuracy  statistics  derived  from  a  de- 
tailed study  of  Finney  County  indicated  a  mapping 
accuracy  of  85-99%  (depending  on  the  particular 
crop)  and  an  aggregated  areal  statistics  accuracy  of 
99%  for  the  three  major  crops:  wheat,  corn,  and 
sorghum.  (Author's  abstract) 
W87- 10042 


MAPPING  IRRIGATED  CROPLAND  ON  THE 
HIGH  PLAINS  USING  LANDSAT, 

Geological  Survey,  Reston,  VA. 
G.  P.  Thelin,  T.  L.  Johnson,  and  R.  A.  Johnson. 
IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 
Annual  William  T.  Pecora  Memorial  Symposium 
on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 
June  10-15,  1979.  1981.  p  715-721,  6  fig,  2  tab,  4  ref. 

Descriptors:  'LANDSAT,  'Irrigable  land,  'Map- 
ping, 'Phillips  County,  'Yuma  County,  'Hydrolo- 
gy, 'Colorado,  'Satellite  technology,  Remote  sens- 
ing, Groundwater  irrigation,  Data  interpretation, 
High  Plains  Aquifers,  Irrigation  water. 

The  need  to  monitor  the  use  of  natural  resources 
on  a  regional  scale  is  increasingly  apparent.  Within 
the  U.S.  Geological  Survey,  a  cooperative  effort 
between  the  Water  Resources  Division  and  the 
National  Mapping  Division  will  provide  maps  of 
irrigated  cropland  for  the  High  Plains  aquifer  that 
will  serve  as  input  to  a  computer  model  of  the 
High  Plains  aquifer.  Phillips  and  Yuma  Counties, 
Colorado,  have  been  designated  as  a  study  area  for 
the  development  and  testing  of  the  methodology. 
Irrigated  cropland  of  the  study  area  was  mapped 
three  ways  for  the  1978  growing  season:  using 
classified  source  materials,  by  visual  interpretation 
of  Landsat  imagery,  and  by  computer-aided  analy- 
sis of  Landsat  digital  data.  Comparison  of  irrigated 
cropland  estimates  among  these  three  maps  shows 
differences  within  two  percent  of  one  another. 
Comparison  of  compilation  times  point  favorably 
to  using  computer  analysis  of  Landsat  data.  Based 
on  the  results  of  this  study,  plans  are  being  made  to 
use  Landsat  data  to  map  irrigated  cropland 
throughout  the  rest  of  an  eight-state  area  served  by 
the  High  Plains  aquifer.  Most  scenes  will  be 
mapped  by  visual  interpretation  of  Landsat  image- 
ry so  that  both  methods  can  be  compared  for  other 
areas  within  the  High  Plains.  (Author's  abstract) 
W87-10043 


COBALT  DETERMINATION  IN  NATURAL 
WATERS  USING  CATION-EXCHANGE 
LIQUID  CHROMATOGRAPHY  WITH  LU- 
MINOL  CHEMILUMINESCENCE  DETEC- 
TION, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Earth,  Atmospheric  and  Planetary  Sciences. 
E.  A.  Boyle,  B.  Handy,  and  A.  van  Geen. 
Analytical  Chemistry  ANCHAM,  Vol.  59,  No.  11, 
p  1499-1503,  June  1987.  6  fig,  2  tab,  19  ref. 

Descriptors:  'Water  analysis,  'Geochemistry, 
•Analytical  methods,  'Chromatography,  'Chemi- 
luminescence,  'Cobalt,  Natural  waters,  Heavy 
metals,  Detection  limits. 
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A  method  has  been  developed  for  the  analysis  of 
cobalt  in  natural  waters  by  cation-exchange  liquid 
chromatography  using  luminol  chemiluminescence 
detection.  Cobalt  can  be  determined  directly  in 
freshwater  samples  on  500-microliter  samples  with 
a  detection  limit  of  20  pmol/kg;  larger  samples 
provide  proportionately  lower  detection  limits. 
Seawater  samples  can  be  analyzed  on  100-mL  sam- 
ples following  APDC  solvent  extraction;  the  de- 
tection limit  of  this  method  is  5  pmol/kg.  The 
precision  of  the  method  is  +  or  -  5%.  The  method 
should  also  be  applicable  to  the  analysis  of  V,  Cu, 
and  Fe  in  natural  waters.  Equipment  is  low  in  cost 
and  transportable  and  can  be  used  in  the  field. 
(Author's  abstract) 
W87-10073 


STABLE  ISOTOPE  DILUTION  ANALYSIS  OF 
HYDROLOGIC  SAMPLES  BY  INDUCTIVELY 
COUPLED  PLASMA  MASS  SPECTROMETRY, 

Geological  Survey,  Denver,  CO. 

J.  R.  Garbarino,  and  H.  E.  Taylor. 

Analytical  Chemistry  ANCHAM,  Vol.  59,  No.  11, 

p    1568-1575,   June    1987.   4   fig,    10   tab,    34   ref. 

Descriptors:  'Mass  spectrometry,  'Natural  waters, 
•Analytical  methods,  *Water  analysis,  *Heavy 
metals,  'Isotope  dilution,  Ions,  Performance  eval- 
uation, Measuring  instruments. 

Inductively  coupled  plasma  mass  spectrometry  is 
employed  in  the  determination  of  Ni,  Cu,  Sr,  Cd, 
Ba,  Tl,  and  Pb  in  nonsaline,  natural  water  samples 
by  stable  isotope  dilution  analysis.  Hydrologic 
samples  were  directly  analyzed  without  any  unusu- 
al pretreatment.  Interference  effects  related  to 
overlapping  isobars,  formation  of  metal  oxide  and 
multiply  charged  ions,  and  matrix  composition 
were  identified  and  suitable  methods  of  correction 
evaluated.  A  comparability  study  showed  that 
single-element  isotope  dilution  analysis  was  only 
marginally  better  than  sequential  multielement  iso- 
tope dilution  analysis.  Accuracy  and  precision  of 
the  single-element  method  were  determined  on  the 
basis  of  results  obtained  for  standard  reference 
materials.  The  instrumental  technique  was  shown 
to  be  ideally  suited  for  programs  associated  with 
certification  of  standard  reference  materials.  (Au- 
thor's abstract) 
W87-10074 
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HYDROLOGICAL  FORECASTING:  DESIGN 
AND  OPERATION  OF  HYDROLOGICAL 
FORECASTING  SYSTEMS, 

World  Meteorological  Organization,  Geneva 
(Switzerland).  Dept.  of  Hydrology  and  Water  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  7B. 
W87-09630 


COMPARISON  OF  OFFICE-DERIVED  VS. 
FIELD-DERIVED  WATER  TABLE  MAPS  FOR 
A  SANDY  UNCONFINED  AQUIFER, 

Wisconsin  Geological  and  Natural  History  Survey, 

Madison. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-09672 


DYNAMIC  THRESHOLD  METHOD  FOR  OB- 
TAINING CLOUD  COVER  FROM  SATELLITE 
IMAGERY  DATA, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 
J.  A.  Coakley. 

Journal  of  Geophysical  Research  (D)  JGRDE3, 
Vol.  92,  No.  4,  p  3985-3990,  April  1987.  4  fig,  9  ref. 
NASA  Grant  1922-CL-215. 

Descriptors:  *Cloud  cover,  'Dynamic  threshold 
method,  'Satellite  imagery,  'Cloud  size,  'Data 
interpretation,  'Remote  sensing,  Estimating, 
Model  studies. 

Errors  in  cloud  cover  derived  by  using  a  fixed 
threshold  applied  to  imagery  data  depend  not  only 


on  the  fractional  cover  but  also  on  cloud  size.  As  a 
result,  a  fixed  threshold  applied  to  two  scenes 
having  the  same  cloud  cover  will  produce  different 
estimates  of  the  cover  when  the  clouds  in  the  two 
scenes  have  different  sizes.  To  allow  for  this  influ- 
ence due  to  cloud  size,  a  dynamic  threshold 
method  is  presented.  In  this  method  an  infrared 
threshold  is  adjusted  to  achieve  the  highest  corre- 
lation between  the  threshold-derived  cloud  cover 
systems  this  threshold  achieves  a  cancellation  of 
errors  in  the  cloud  cover  for  the  subregions  so  that 
the  resulting  cloud  cover  for  the  region  and  the 
associated  estimates  of  cloud  properties  are  in  fair 
agreement  with  estimates  obtained  using  the  spatial 
coherence  method.  The  agreement  illustrates  the 
validity  of  the  layered  cloud  model  used  in  differ- 
ent ways  by  the  two  methods.  The  performance  of 
the  dynamic  threshold  method  is  contrasted  with 
that  of  a  fixed  threshold  applied  to  the  same  data  in 
order  to  illustrate  the  merits  of  applying  a  scene- 
dependent  threshold.  (Author's  abstract) 
W87-09692 


MEASUREMENTS  OF  SURFACE  ENERGY 
BUDGETS  IN  THE  ROCKY  MOUNTAINS  OF 
COLORADO, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  At- 
mospheric Science. 
J.  D.  Sheaffer,  and  E.  R.  Reiter. 
Journal  of  Geophysical  Research  (D)  JGRDE3, 
Vol.  92,  No.  4,  p  4145-4162,  April  1987.  10  fig,  2 
tab,  12  ref.  NASA  Grant  NAGW-601;  NSF  Grant 
ATM  83-13270;  USAF  Grants  AFOSR  82-0162 
and  AFOSR  F49620-85-C-0077. 

Descriptors:  'Advection,  'Data  interpretation, 
'Remote  sensing,  'Surface  energy  balance,  Atmos- 
phere, Weather,  Climate,  Model  studies. 

The  surface  energy  balance  of  a  mountain  valley 
and  a  mountain  peak  were  continuously  monitored 
for  periods  of  126  and  34  days,  respectively.  The 
data  yielded  temporally  resolved,  high-quality 
measurements  of  the  radiative,  soil,  and  total  at- 
mospheric turbulent  heat  fluxes.  Comparative  data 
for  the  two  sites  reveal  the  effects  of  terrain  setting 
and  surface  cover  in  modulating  the  heat  balance. 
A  procedure  is  suggested  for  accommodating  local 
advective  affects  due  to  variable  terrain  and  sur- 
face cover  to  allow  partitioning  of  the  total  turbu- 
lent flux  into  values  for  sensible  and  latent  heat. 
This  procedure  relies  on  the  stability-dependent 
coefficient  of  turbulent  transfer  which  is  locally 
calibrated  to  systematically  minimize  advection- 
related  errors.  Scaling  functions  for  the  transfer 
coefficient  are  based  on  the  effective  blackbody 
temperature  of  the  surface.  Consequently,  the  pro- 
cedure offers  an  opportunity  for  developing  reli- 
able bulk  representations  of  heat  transfer  at  the 
surface  for  use  with  remote  sensing  data  and  with 
models  of  the  soil  and  surface  cover  in  complex 
terrain.  (Author's  abstract) 
W87-09698 


PROBLEMS  IN  INTERPRETATION  OF 
POWER  SPECTRA  OF  CLOUD  FIELDS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Aspendale  (Australia).  Div.  of  At- 
mospheric Research. 
D.  M.  O'Brien. 

Journal  of  Geophysical  Research  (D)  JGRDE3, 
Vol.  92,  No.  5,  p  5522-5532,  May  1987.  12  fig,  16 
ref,  append. 

Descriptors:  'Model  studies,  'Power  spectra, 
'Data  interpretation,  'Dynamic  threshold  method, 
'Satellite  imagery,  'Cloud  size,  'Data  interpreta- 
tion, Estimating,  Remote  sensing,  Clouds,  Atmos- 
phere. 

A  recurrent  suggestion  in  the  literature  is  that  the 
spatial  variability  of  cloud  might  best  be  studied 
through  the  power  spectrum  of  the  cloud  field.  In 
this  paper  this  proposal  is  examined  in  the  context 
of  radiative  transfer  by  broken  cloud.  Through  the 
analysis  of  numerical  models  in  one  and  two  di- 
mensions, three  conclusions  are  drawn:  (1)  Fields 
with  the  same  power  spectrum  may  transmit  differ- 
ent average  fluxes,  so  the  power  spectrum  alone 
does  not  determine  the  radiative  transfer.  (2)  The 
power  spectrum  of  both  the  models  and  real  cloud 


fields  (advanced  very  high  resolution  radiometer 
satellite  images)  oscillate  so  rapidly  that  quantita- 
tive analysis  of  the  power  spectrum  is  very  sensi- 
tive to  the  manner  in  which  the  power  spectrum  is 
sampled.  The  most  stable  analysis  of  the  power 
spectrum  involves  integration  over  all  spatial  fre- 
quencies. It  will  be  shown  how  this  procedure 
permits  the  calculation  of  infrared  transfer  in  a 
one-dimensional  cloud  model.  (3)  A  proposal  for  a 
satellite-mounted  optical  Fourier  analyzer  is  exam- 
ined, the  need  to  compress  the  data  by  logarithmic 
sampling  of  the  power  spectrum  impairs  the  resolu- 
tion of  the  correlation  function  of  the  cloud  field. 
Furthermore,  the  degradation  of  the  resolution  in- 
creases with  the  correlation  length.  (Author's  ab- 
stract) 
W87-09700 


MICROCOMPUTER-BASED  FLUOROMETRIC 
DATA  LOGGING  SYSTEM  FOR  FLOW  AND 
DISPERSION  MEASUREMENTS, 

University  of  Strathclyde,  Glasgow  (Scotland). 
Dept.  of  Physics. 

S.  G.  Wallis,  C.  Blakeley,  and  P.  C.  Young. 
Journal  of  the  Institution  of  Water  Engineers  and 
Scientists  JIWSDI,  Vol.  41,  No.  2,  p  122-134,  April 
1987.  5  fig,  27  ref.  Natural  Environment  Research 
Council  Research  Grant  GR3/5171. 

Descriptors:  'Microcomputers,  'Data  logging, 
'Data  interpretation,  'Dispersion,  'Path  of  pollut- 
ants, 'Tracers,  'Streamflow,  Fluorometers,  Tem- 
perature. 

This  paper  describes  the  development  and  oper- 
ation of  a  microcomputer-based  data  logging  and 
analysis  system  for  use  in  fluvial  tracer  studies.  The 
data  logging  system  consists  of  an  Epson  HX-20 
microcomputer  interfaced,  via  a  microelectronic 
analogue  to  digital  converter,  to  a  Turner  Designs 
field  fluorometer.  As  well  as  recording  fluores- 
cence intensities  and  water  temperatures,  the 
microcomputer  also  controls  the  sensitivity  range 
of  the  fluorometer.  Data  are  transferred  to  a  BBC 
Model  B  microcomputer  system  for  subsequent 
analysis.  Some  illustrative  results,  obtained  using 
the  data  logging  and  analysis  system  in  a  study  of 
logitudinal  dispersion  in  streams,  are  presented. 
(Author's  abstract) 
W87-09706 


TRANSFER  OF  INFORMATION  AMONG 
WATER  QUALITY  VARIABLES  OF  THE  PO- 
TOMAC RIVER.  PHASE  III:  TRANSFERABLE 
AND  TRANSFERRED  INFORMATION, 

George  Washington  Univ.,  Washington,  DC. 
International  Water  Resources  Inst. 
H.  B.  Harmanciogulu,  and  V.  Yevjevich. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-172656/ 
AS.  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. DC.  Water  Resources  Research  Center, 
Washington,  DC.  Report  No.  72,  June  1986.  81  p, 
13  fig,  43  tab,  15  ref.  Contract  No.  14-08-0001-G 
1009.  USGS  Project  No.  G10O9-O3. 

Descriptors:  'Water  quality,  'Information  transfer- 
ability, 'Information  transfer,  'Information  ex- 
change, 'Statistics,  'Statistical  analysis,  Water 
quantity,  Structural  analysis,  Time  series,  Trends, 
Seasonality,  Serial  dependence,  Independent 
random  series,  Autoregressive  modeling,  Correla- 
tion and  regression,  Correlation  coefficient,  Coeffi- 
cient of  determination,  Information  correlation  co- 
efficient. 

The  study  of  water  quality  variables  of  the  Poto- 
mac River  shows  various  difficulties  in  the  transfer 
of  information  from  water  quantity  and  some 
water  quality  variables  to  other  water  quality  vari- 
ables of  relatively  small  number  of  observations. 
Sets  of  data  collected  by  various  agencies  are  not 
compatible  in  several  ways.  Using  several  best  sets 
of  these  water  quality  data  of  the  Potomac  River,  a 
method  has  been  developed  to  compute  the  corre- 
lograms  from  the  uneven  spacing  of  water  samples, 
and  then  to  find  the  simple  (AR-1  and  AR-2) 
autoregressive  models.  Structural  analysis  of  corre- 
lation of  variables  of  each  level  of  this  analysis 
show  that  basically  periodicities  in  parameters  and 
time    stochastic    dependence   are   responsible    for 
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whatever  correlation  is  found.   The  independent 
stochastic  components  in  general  show  very  small 
or  negligible  relationships.  (Harmancioglu-George 
Washington  Univ.) 
W87-09750 


SELECTED  HYDROLOGIC  DATA  FROM  THE 
NORTHERN  PART  OF  THE  HUECO  BOLSON, 
NEW  MEXICO  AND  TEXAS, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-O9809 


COMPARISON  OF  UNREGULATED  AND 
REGULATED  STREAMFLOW  FOR  THE 
YAKIMA  RIVER  AT  UNION  GAP  AND  NEAR 
PARKER, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W87-09811 


CLIMATIC    DATA    FOR    WILLIAMS    LAKE, 
HUBBARD  COUNTY,  MINNESOTA,  1984, 

Geological   Survey,   Lakewood,   CO.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-09815 


RIVER-QUALITY  ASSESSMENT  OF  THE 
TRUCKEE  AND  CARSON  RIVER  SYSTEM, 
CALIFORNIA  AND  NEVADA  --  HYDROLOGIC 
CHARACTERISTICS, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  6G. 
W87-09816 


HYDROLOGIC  DATA  FOR  THE  SOUTH-CEN- 
TRAL AREA,  NEBRASKA, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-09818 


PHYSICAL  AND  CHEMICAL  DATA  FOR  THE 
SACRAMENTO  RIVER  AT  RIO  VISTA,  CALI- 
FORNIA,  JANUARY   THROUGH   MAY,   1983, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-09819 


SUMMARY  OF  WATER  RESOURCES  ACTIVI- 
TIES OF  THE  U.S.  GEOLOGICAL  SURVEY  IN 
FISCAL  YEAR  1986, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-09821 


GROUND-WATER  DATA  FOR  THE  HANNA 
AND  CARBON  BASINS,  SOUTHCENTRAL 
WYOMING,  THROUGH  1980, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-09823 


ACTIVITIES   OF   THE   WATER    RESOURCES 
DIVISION,  CALIFORNIA  DISTRICT,  IN  THE 
1985  FISCAL  YEAR, 
Geological  Survey,  Sacramento,  CA.  Water  Re- 

l)iv 
For  primary  bibliographic  entry  see  Field  2E. 
W87-09825 


ASM  Al.  WATER-RESOURCES  REVIEW, 
WHITE  SANDS  MISSILE  RANGE;,  NEW 
MEXICO,  1985, 

:    il  Survey,  Albuquerque,  NM.  Water  Re- 
[)iv 


For  primary  bibliographic  entry  see  Field  2F. 
W87-09826 


JANUARY  1986  WATER  LEVELS,  AND  DATA 
RELATED  TO  WATER-LEVEL  CHANGES, 
WESTERN  AND  SOUTH-CENTRAL  KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-09827 


GROUND-WATER    LEVELS    IN    ARKANSAS, 
SPRING  1986, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-09828 


BACKGROUND  HYDROLOGIC  INFORMA- 
TION IN  POTENTIAL  LIGNITE  MINING 
AREAS  IN  MISSISSIPPI,  AUGUST  1985, 

Geological  Survey,  Jackson,  MS.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-09831 


GROUND-WATER  LEVELS  IN  THE  ALLUVI- 
AL AQUIFER  IN  EASTERN  ARKANSAS,  1984, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-09833 


SUMMARY  OF  AVAILABLE  GROUND- 
WATER DATA  FOR  THE  ISLAND  OF  OAHU, 
HAWAII, 

Geological  Survey,  Honolulu,  HI.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-09836 


RECORDS  OF  WELLS  AND  CHEMICAL 
ANALYSES  OF  GROUND  WATER  IN  BROWN 
COUNTY,  SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-09837 


PHYSICAL  AND  CHEMICAL  DATA  FOR  THE 
SACRAMENTO  RIVER  AT  RIO  VISTA,  CALI- 
FORNIA, NOVEMBER  1983  THROUGH  NO- 
VEMBER 1984, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-09841 


PRINCIPAL  FACTS  FOR  GRAVITY  STATIONS 
IN  PARADISE  AND  STAGECOACH  VALLEYS, 
HUMBOLDT  AND  LYON  COUNTIES, 
NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div.  , 
D.  H.  Schaefer,  B.  G.  Duffrin,  and  R.  W.  Plume. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open  File  Report  85-694,  1986. 
1 5  p,  3  fig,  1  tab,  3  ref. 

Descriptors:  'Gravity  studies,  'Geophysics, 
•Nevada,  Gravimetric  prospecting,  Paradise 
Valley,  Stagecoach  Valley. 

Principal  facts  for  178  gravity  stations  in  Paradise 
Valley  and  117  stations  in  Stagecoach  Valley,  are 
tabulated;  they  consists  of  latitude,  longitude,  alti- 
tude, observed  gravity,  free-air  anomaly,  terrain 
correction,  and  Bouguer  gravity  anomaly  values  at 
a  bedrock  density  of  2.67  grams  per  cubic  centime- 
ter. (USGS) 
W87-09842 


COMPILATION  OF  WELL  AND  GROUND- 
WATER QUALITY  DATA  FOR  SELECTED 
WELLS  NEAR  BLACKPOOL  IDAHO, 


Geological   Survey,   Boise,   ID.   Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-09843 


KANSAS    GROUND-WATER    OBSERVATION- 
WELL  NETWORK,  1985, 

Geological    Survey,    Lawrence,    KS.    Water    Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  2F. 

W87-09844 


SELECTED  GEOHYDROLOGIC  DATA  FOR 
THE  MESILLA  BASIN,  DONA  ANA  COUNTY, 
NEW  MEXICO,  AND  EL  PASO  COUNTY, 
TEXAS, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-09845 


STAGE-DISCHARGE  RELATIONS  FOR 
BLACK  WARRIOR  RIVER  AT  WARRIOR  DAM 
NEAR  EUTAW,  ALABAMA-UPDATED  1985, 

Geological  Survey,  Montgomery,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W87-09846 


HYDROLOGIC  DATA  FOR  THE  SOUTHERN 
SAND  HILLS  AREA,  NEBRASKA, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-09847 


HYDROGEOLOGIC  DATA  FROM  A  2,000- 
FOOT  DEEP  CORE  HOLE  AT  POLK  CITY, 
GREEN  SWAMP  AREA,  CENTRAL  FLORIDA, 

Geological  Survey,  Orlando,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-09848 


WATER  RESOURCES  OF  LAKE  AND  MOODY 
COUNTIES,  SOUTH  DAKOTA, 

Geological    Survey,    Houston,    TX.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W87-09849 


HYDROGEOLOGIC  AND  WATER-QUALITY 
CHARACTERISTICS  OF  THE  CRETACEOUS 
AQUIFER,  SOUTHWEST  MINNESOTA, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

D.  G.  Woodward,  and  H.  W.  Anderson. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  84-4153,  1986.  16  fig,  1  tab,  2  plates,  30  ref. 

Descriptors:  'Aquifer  characteristics,  'Water  qual- 
ity, 'Geohydrology,  'Maps,  'Minnesota,  Creta- 
ceous aquifer,  Dakota  formation. 

The  Cretaceous  aquifer  in  southwest  Minnesota 
consists  of  discontinuous,  basal  sandstone  beds  in 
the  Dakota  Formation  and  the  overlying  Codell 
Sandstone  Member  of  the  Carlile  Shale  of  the 
Colorado  Group.  These  sandstone  beds  are  not 
laterally  or  vertically  persistent  throughout  the 
area  and  generally  are  separated  shale  beds  in  the 
Dakota  Formation  and  in  the  overlying  Colorado 
Group  of  Cretaceous  age.  Water  in  the  Cretaceous 
aquifer  is  confined  by  overlying  shale  and  by  over- 
lying till  as  much  as  700  feet  thick.  Locally  where 
the  drift  is  permeable  and  thin  and  where  the  shale 
is  missing,  water  in  the  aquifer  is  unconfined. 
Groundwater  moves  away  from  the  Sioux  Quartz- 
ite  Ridge  north  toward  the  Minnesota  River,  south 
toward  Iowa,  and  eastward  toward  the  Mississippi 
River.  Recharge  to  the  aquifer  primarily  is  by 
infiltration  of  precipitation  that  percolates  through 
the  overlying  drift  and  underflow  in  the  aquifer 
from  South  Dakota.  Water  in  the  Cretaceous  aqui- 
fer consists  of  five  chemical  types  based  on  pre- 
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dominant  ions;  including  calcium-magnesium  bi- 
carbonate, calcium-magnesium  sulfate,  sodium 
chloride,  sodium  bicarbonate,  and  sodium  sulfate 
type  waters.  Dissolved-solids,  chloride,  and  sulfate 
concentrations  in  the  aquifer  locally  exceed  stand- 
ards recommended  by  the  U.S.  Environmental 
Protection  Agency  for  public  supplies,  particularly 
in  areas  southwest  of  the  Minnesota  River.  (USGS) 
W87-O9850 


WATER   RESOURCES  OF  THE  SOUTHEAST 
LOWLANDS, 

Geological  Survey,  Rolla,  MO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-09855 


GEOHYDROLOGY  OF  THE  GLACIAL- 
OUTWASH  AQUIFER  IN  THE  BATAVIA 
AREA,  TONAWANDA  CREEK,  GENESEE 
COUNTY,  NEW  YORK, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-09859 


Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 
For   primary   bibliographic   entry   see   Field   2G 

W87-09873 


SYSTEMS    APPROACH    FOR    MINE    WATER 
CONTROL, 

Mining     Development     Central     Inst.,     Budapest 

(Hungary). 

For  primary  bibliographic  entry  see  Field  4B. 

W87-09874 


MATHEMATICAL  SIMULATION  OF  HY- 
DRAULIC NETWORK  TO  DRAIN  MINE  AND 
CONSTRUCTION  WORK, 

Geotest  Brno  (Czechoslovakia). 

For  primary  bibliographic  entry  see  Field  2F. 

W87-09875 


FREE  SURFACE  FLOW  IN  POROUS  MEDIA 
BY  FINITE  ELEMENT  METHODS, 

Minho  Univ.,  Braga  (Portugal). 

For  primary  bibliographic  entry  see  Field  2E. 

W87-09876 


For  primary  bibliographic  entry  see  Field  2F. 
W87-09884 


COMPUTER  ANALYSIS  OF  WATER  PUMP  IN 
THE  LLANO  MINE  (TERUEL,  SPAIN)  (ANALI- 
SIS  POR  ORDENADOR  DE  LOS  BOMBEOS 
EN  LA  MINA  LLANO  (TEREUL-ESPANA)), 

Granada  Univ.  (Spain).  Grupo  de  Trabajo  de  Hi- 

drogeologia. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-09885 


DRAINAGE  IN  SPANISH  MINING  (EL  DESA- 

GUE  EN  LA  MINERIA  ESPANOLA), 

Rios  Rosas,  Madrid  (Spain). 

For  primary  bibliographic  entry  see  Field  4B. 

W87-09896 


COMPUTATION  OF  FLOOD  FLOWS  IN  OPEN 
PITS, 

Institut  za  Vodoprivredu  Jaroslav  Cerni,  Belgrade 

(Yugoslavia). 

For  primary  bibliographic  entry  see  Field  2E. 

W87-09903 


POTENTIOMETRIC  MAP  OF  THE  LOWER 
WILCOX  AQUIFER  IN  MISSISSIPPI,  FALL 
1982, 

Geological  Survey,  Jackson,  MS.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-09863 


SUMMARY  OF  HYDROLOGIC  INFORMA- 
TION FOR  THE  DENVER  COAL  REGION, 
COLORADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

J.  M.  Norris,  S.  G.  Robson,  and  R.  S.  Parker. 
Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  84-4337,  1985.  68  p,  34  fig,  11  tab,  109  ref. 

Descriptors:  *Coal  mining,  'Groundwater,  *Hy- 
drologic  data,  'Surface  waters,  'Water  quality, 
•Denver  Coal  basin,  'Colorado,  Alluvial  aquifers, 
Aquifers,  Average  flow,  Flood  discharge,  Flow 
duration,  Low  flow. 

A  literature  review  of  available  hydrologic  infor- 
mation for  the  Denver  coal  region  is  presented. 
Where  little  information  is  available,  data  from  the 
U.S.  Geological  Survey's  WATSTORE  data  base 
are  summarized.  The  information  is  divided  into 
three  categories:  surface  water,  surface  water  qual- 
ity, and  groundwater.  Data  generally  are  lacking 
on  surface  water  and  surface  water  quality.  The 
effects  of  man's  activities  on  streamflow  quantity 
and  quality  are  not  known.  Considerable  literature 
is  available  on  the  major  aquifers  in  the  area,  but 
less  is  known  about  the  shallow  groundwater 
system.  (USGS) 
W87-09866 


DRAINAGE  OF  A  MINE  TO  A  CONSTANT 
LEVEL  (DRENAJE  DE  UNA  MINA  HASTA 
NTVEL  CONST  ANTE), 

Granada  Univ.  (Spain).  Dept.  de  Quimica  Inorgan- 

ica. 

For  primary  bibliographic  entry  see  Field  4B. 

W87-09871 


STOCHASTIC  MODEL  FOR  THE  STUDY  OF 

THE  DRAINAGE  DENSITY  IN  THE  UPPER 

BASIN  OF  THE  DARRO  RIVER  (GRANADA) 

(UN  MODELO  ESTOCASTICO  PARA  EL  ES- 

TUDIO  DE  LA  DENSIDAD  DE  DRENAJE  DE 

LA   CUENCA   SUPERIOR   DEL   RIO   DARRO 

(GRANADA)), 

Granada  Univ.  (Spain).  Dept.  de  Estadistica  Mate- 

matica. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-09872 


RELIABILITY  AND  THE  FACTOR  OF  SAFETY 
DUE  TO  PIPING, 


SEEPAGE  CHARACTERISTICS  THROUGH  AN 
ABANDONED  TAILINGS  PILE, 

Idaho  Univ.,  Moscow. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-09877 


UNDERGROUND  MINE  DRAINAGE  QUANTI- 
TY AND  QUALITY  GENERATION  MODEL, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 
neering. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-09878 


COMPLEX  CONTINUUM  MODEL  FOR  DE- 
SCRIPTION OF  THE  SIMULTANEOUS 
SOLID-FLUID  MOVEMENTS, 

Technical  Univ.  of  Heavy  Industry,  Miskolc  (Hun- 
gary). 
For  primary  bibliographic  entry  see  Field  8E. 

W87-09879 


AQUIFER     PARAMETER     IDENTIFICATION 
BY  USING  DIGITAL  SIMULATION  MODELS, 

Water  Resources  Directorate,  Punjab  (India). 
For  primary  bibliographic  entry  see  Field  2F. 
W87-09880 


REDUCING  WATER  LEAKAGE  INTO  UNDER- 
GROUND COAL  MINES  BY  AQUIFER  DEWA- 
TERING, 

Argonne  National  Lab.,  IL.  Energy  and  Environ- 
mental Systems  Div. 

For  primary  bibliographic  entry  see  Field  4B. 
W87-09881 


DRAINAGE  AND  STABILITY  PROBLEMS  OF 

TALUSES  IN  AN  OPEN  PIT  EXCAVATION  IN 

MARQUESADO    (PROBLEMES    D'EXHAURE 

ET  STABILITE  DES  PENTES  DANS  LA  MINE 

A  CIEL  OUVERT  DU  MARQUESADO), 

Ecole  Nationale   Superieure  des  Mines  de  Paris 

(France). 

For  primary  bibliographic  entry  see  Field  2F. 

W87-09882 


APPLICATION  OF  A  SIMULATION  MODEL 
FOR  A  LARGE-SCALE  KARSTIC  WATER  AQ- 
UIFER, 

Mining     Development     Central     Inst.,     Budapest 

(Hungary). 

For  primary  bibliographic  entry  see  Field  2F. 

W87-09883 


ELEMENT  BALANCE  METHOD  OF  HYDRO- 
GEOLOGIC  COMPUTATION, 

Hydrogeologic  Co.  of  the  Ministry  of  the  Metal- 
lurgical Industry,  Beijing  (China). 


WATER  CAPACITY  OF  ABANDONED  WORK- 
INGS IN  UNDERGROUND  COAL  MINES, 

Glowny  Inst.  Gornictwa,  Katowice  (Poland). 
For  primary  bibliographic  entry  see  Field  4B. 
W87-09905 


DETERMINATION     OF    THE    TRANSMISSI- 
VITY   OF  COASTAL   AQUIFERS   BASED  ON 
THE  OBSERVATION   OF  SINUSOIDAL,  ON- 
DULATORY,     TRANSITORY     REGIMES     IN- 
DUCED BY  TIDAL  OSCILLATIONS, 
INITEC,  General  Mola,  120,  Madrid,  Espana. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-09906 


EMPIRICAL  ANALYSIS  OF  PASSIVE  MICRO- 
WAVE OBSERVATIONS  FROM  BHASKARA-II 
SAMIR  AND  REMOTE  SENSING  OF  ATMOS- 
PHERIC WATER  VAPOR  AND  LIQUID 
WATER, 

Indian  Space  Research  Organization,  Ahmedabad. 
Space  Applications  Centre. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-09909 


COMPARISON  OF  NORTHERN  HEMI- 
SPHERE SNOW  COVER  DATA  SETS, 

Maryland  Univ.,  College  Park.  Dept.  of  Meteorol- 
ogy- 

J.  Scialdone,  and  A.  Robock. 
Journal    of   Climate    and    Applied    Meteorology 
JCAMEJ,  Vol.  26,  No.  1,  p  53-68,  January  1987. 
10  fig,  1  tab,  27  ref.  NO  A  A  Grant  NA84AA-H- 
00026  and  NSF  Grant  ATM-8213184. 

Descriptors:  'Data  comparison,  'Data  interpreta- 
tion, 'Snow  cover,  'Comparison  studies,  Northern 
hemisphere,  Satellite  technology,  Estimating, 
Snow,  Forests. 

Four  Northern  Hemisphere  snow  cover  data  sets 
are  compared  on  a  weekly  basis  for  the  25-month 
period  July  1981  through  July  1983.  The  data  sets 
are  the  NOAA/NESDIS  Weekly  Snow  and  Ice 
Chart,  the  Composite  Minimum  Brightness  (CMB) 
Chart,  the  U.S.  Weekly  Weather  and  Crop  Bulletin 
(data  only  for  North  America),  and  Air  Force 
data.  The  NOAA/NESDIS  chart  is  produced 
through  the  use  of  photo-interpretation  of  visible 
satellite  imagery  and  ground  observations.  The 
U.S.  Crop  Bulletin  is  also  done  manually,  using 
only  ground  observations.  The  CMB  chart  and  the 
Air  Force  data  are  both  produced  using  automated 
processes,  the  first  by  way  of  visible  satellite  im- 
agery and  the  second  by  way  of  ground  observa- 
tions, climatology,  satellite  observations  and  per- 
sistence. Since  the  NOAA/NESDIS  chart  is  the 
only  standard  and  complete  data  set  dating  back  to 
the  mid  1960s,  it  is  used  as  the  basis  for  the  study. 
The  CMB  and  the  NOAA/NESDIS  charts  were 
compared.    The    CMB    frequently    overestimated 
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snow  cover,  especially  the  southward  extent  of  the 
main  snow  boundary  and  areas  far  from  the  snow 
boundary  which  were  not  present  on  the  NOAA/ 
NESDIS  chart.  On  numerous  occasions,  the  out- 
line of  mountain  ranges  was  either  distorted  or 
totally  missed  by  the  CMB.  The  CMB  also  under- 
estimated snow  cover,  especially  in  densely  forest- 
ed areas.  Other  regions  of  underestimation  by  the 
CMB  can  be  attributed  to  the  bias  factor  of  the 
NOAA/NESDIS  chart.  (The  NOAA/NESDIS 
chart  uses  the  latest  snow  cover  information  while 
the  CMB  is  composited  over  a  week).  The  U.S. 
Crop  Bulletin  agreed  fairly  well  with  the  NOAA/ 
NESDIS  chart  east  of  the  Rockies,  but  often  dif- 
fered to  the  west.  The  Air  Force  data  set,  an 
undocumented  operational  product,  differed  quite 
a  bit  from  the  NOAA/NESDIS  chart.  (Author's 
abstract) 
W87-09911 


PREDICTABILITY      OF      JAVA      MONSOON 
RAINFALL  ANOMALIES:  A  CASE  STUDY, 

Wisconsin  Univ. -Madison.  Dept.  of  Meteorology. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-09912 


REFLECTIVITY-RAIN  RATE  RELATION- 
SHIPS FOR  RADAR  HYDROLOGY  IN 
BRAZIL, 

Institute    de     Pesquisas     Espaciais,     Sao     Paulo 

(Brazil). 

R.  V.  Calheiros,  and  I.  Zawadzki. 

Journal    of   Climate    and    Applied    Meteorology 

JCAMEJ,  Vol.  26,  No.  1,  p  118-132,  January  1987. 

18  fig,  1  tab,  9ref. 

Descriptors:  'Data  interpretation,  'Brazil,  ♦Rain- 
fall intensity,  'Rainfall  rate,  'Radar,  'Model  stud- 
ies, Rain  gages,  Rainfall,  Precipitation,  Rainfall 
simulators,  Simulation,  Model  testing,  Hydrologic 
models,  Mathematical  equations,  Mathematical 
studies,  Correlation  analysis. 

The  relation  of  radar  observations  to  rain  rates  on 
the  ground  can  be  obtained  theoretically  by  taking 
into  account  the  various  factors  affecting  the  preci- 
sion of  the  radar  measurements  particularly  those 
related  to  the  radar-rainfall  distance.  Because  of 
the  difficulties  associated  with  the  large  number  of 
factors,  an  empirical  relationship  between  radar 
and  rain  gage  measurements  is  derived  through 
correlation  techniques  which  bypasses  the  prob- 
lems of  the  theoretical  approach  with  two  limita- 
tions: (1)  radar  estimates  of  the  rain  rate  are  aver- 
ages, and  (2)  a  long  series  of  simultaneous  radar 
measurements  and  a  large  number  of  rain  gages 
located  at  various  distances  within  the  radar  range 
are  required.  The  latter  limitation  is  a  serious  one 
since  dense  rain  gage  networks  are  not  generally 
available  and  are  too  costly  to  implement.  In  order 
to  overcome  this  difficulty  a  method  is  developed 
based  on  the  concept  that  if  two  random  variables 
are  functionally  related,  the  correct  transformation 
of  one  into  the  other  will  produce  equal  probabili- 
ty densities.  The  relationship  between  the  radar 
reflectivity  factor  for  rain  (Z)  and  the  rainfall  rate 
on  the  ground  (R)  was  defined  through  compari- 
son of  nonsimultaneous  measurements  of  Z  and  R 
according  to  the  presented  mathematical  equations. 
Range  dependent  relationships  obtained  in  this 
way  are  given  for  a  radar  situated  in  Brazil.  The 
method  is  tested  by  comparing  actual  river  hydro- 
graphs  from  a  number  of  basins  with  those  simulat- 
ed using  radar  data  as  input  to  a  hydrological 
model.  (Wood-PTT) 
W87-09914 


AREA-TIME-INTEGRAL  TECHNIQUE  TO  ES- 
TIMATE CONVECTIVE  RAIN  VOLUMES 
OVER  AREAS  APPLIED  TO  SATELLITE  DATA 
-  A  PRELIMINARY  INVESTIGATION, 

South  Dakota  School  of  Mines  and  Technology, 

Rapid  City.  Inst,  of  Atmospheric  Sciences. 

A  A.  Doneaud,  J.  R.  Miller,  L.  R.  Johnson,  T.  H. 

Vonder  Haar,  and  P.  Laybe. 

Journal    of   Climate    and    Applied    Meteorology 

JCAMEJ,  Vol.  26,  No.  1,  p  156-169,  January  1987. 

10  fig,  2  tab,  24  ref.  NASA  Grant  NAG-5-386. 

Descriptors:  'Data  interpretation,  'Remote  sens- 
ing, 'Rainfall,  'Rainfall  volume,  'Radar,  'Area- 


Time-Integral  technique,  Satellite  technology, 
Convective  precipitation,  Precipitation,  Great 
Plains,  Estimating. 

Early  work  attempting  to  apply  GOES  rapid  scan 
satellite  data  to  a  recently  developed  simple  radar 
technique  used  to  estimate  convective  rain  vol- 
umes over  areas  in  a  semiarid  environment  (the 
northern  Great  Plains)  is  described.  Called  the 
Area-Time-Integral  technique  (ATI),  it  provides  a 
means  of  estimating  total  rain  volumes  over  fixed 
and  floating  target  areas.  The  basis  of  the  method 
is  the  existence  of  a  strong  correlation  between  the 
radar  echo  area  coverage  integrated  over  a  lifetime 
of  the  storm  and  the  radar  estimated  rain  volume. 
The  technique  does  not  require  the  consideration 
of  the  structure  of  the  radar  intensities  to  generate 
rain  volumes,  but  only  the  area  covered  by  radar 
echoes.  This  might  reduce  the  errors  generated  by 
the  structure  differences  between  the  radar  and  the 
satellite  signatures  above  given  thresholds.  The 
convective  rain  volume  of  a  convective  cluster 
was  computed  by  application  of  the  ATI  technique 
based  only  on  satellite  data.  (Author's  abstract) 
W87-09915 


AROUND   THE    WORLD    -    WATER,    WATER 
ALMOST  EVERYWHERE..., 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-09926 


IN  THE  UNITED  STATES  -  FLASH  FLOODS 
AND  DROUGHT, 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-09927 


SNOWFALL  -  BELOW  AVERAGE, 

For  primary  bibliographic  entry  see  Field  2C. 
W87-09928 


METEOSAT  AND  RADAR  RAINFALL  IMAGE- 
RY INTERPRETATION  ON  THE  NIGHT  OF 
20/21  NOVEMBER  1986, 

Meteorological  Office,  Bracknell  (England). 

A.  J.  Waters. 

Meteorological   Magazine   MTMGA5,   Vol.    116, 

No.  1376,  p  87-91,  March  1987.  5  fig,  5  ref. 

Descriptors:  'Radar  imagery,  'Radar,  'Data  inter- 
pretation, 'Rainfall,  'Weather  forecasting,  Eng- 
land, Wales,  Weather,  Satellite  technology,  Thun- 
derstorms, Rainstorms,  Precipitation,  Convective 
precipitation. 

Satellite  and  radar  imagery  often  reveal  striking 
patterns.  Correct  interpretation  of  the  imagery  can 
improve  weather  prediction,  especially  of  short- 
period  forecasts.  Examples  of  imagery  in  near  real 
time  of  the  severe  weather  conditions  including 
thunderstorms  and  heavy  rain  in  an  area  extending 
from  south-east  Wales  to  the  eastern  English  chan- 
nel on  20/21  November  1986  are  shown  and  im- 
portant signatures  are  highlighted.  A  tornado  at 
Swindon  and  a  waterspout  at  Selsey  were  further 
examples  of  some  of  the  mesoscale  convective 
phenomena  observed  within  the  circulation  of  the 
deepening  depression  that  moved  eastwards  across 
England  and  Wales  which  could  be  related  to  key 
signatures  from  the  imagery  from  Meteosat  and  the 
UK  weather  radar  network.  (Wood-PTT) 
W87-09943 


PRELIMINARY  EVALUATION  OF  INITIAL 
ATMOSPHERIC  MOISTURE  FROM  THE 
TIROS-N  SOUNDING  SYSTEM, 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-09974 


FLOOD  APPLICATIONS  OF  SATELLITE  IM- 
AGERY, 

Atmospheric    Environment    Service,    Downsview 


(Ontario). 

For  primary  bibliographic  entry  see  Field  7B. 

W87-09995 


ASSESSING  THE  RED  RIVER  OF  THE 
NORTH  1978  FLOODING  FROM  NOAA  SAT- 
ELLITE DATA, 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-09997 


PRELIMINARY  ANALYSIS  OF  SAR  MAPPING 
OF  THE  MANITOBA  FLOOD,  MAY  1979, 

INTERA      Environmental       Consultants      Ltd., 

Ottawa  (Ontario). 

R.  T.  Lowry,  E.  J.  Langham,  and  N.  Mudry. 

IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 

Annual  William  T.  Pecora  Memorial  Symposium 

on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 

June   10-15,   1979.   1981.  p  316-323,  6  fig,  2  ref. 

Descriptors:  *SAR,  'Radar,  'Remote  sensing, 
'Hydrology,  'Mapping,  'Satellite  technology, 
'Flooding,  'Red  River,  'Data  interpretation, 
'Manitoba,  Radar,  Photography,  Maps. 

In  the  spring  of  1979,  the  Red  River  rose  to  near 
record  levels  flooding  large  areas  in  southern 
Manitoba.  The  flooded  areas  were  mapped  as  part 
of  the  SURSAT  Program  using  the  ERIM  (Envi- 
ronmental Research  Institute  of  Michigan)  four- 
channel  radar.  The  radar  was  operated  in  the 
pseudo  satellite  model  with  the  antenna  pointing 
steeply  downwards.  Flying  with  minimum  over- 
lap, the  Red  and  Morris  River  basins  were  mapped 
and  mosaics  were  made  of  the  X-HH  and  L-HH 
imagery  and  compared  to  photo  mosaics  made 
from  70  mm  aerial  photography.  The  mosaics  were 
compared  and  the  differences  caused  be  vegeta- 
tion, etc.,  in  the  extent  of  flooding  indicated  were 
noted.  The  presentation  includes  examples  of  both 
the  X  and  L  band  imagery  and  the  resulting  flood 
extent  maps.  The  differences  between  these  two 
maps  and  that  drawn  from  photos  are  discussed 
and  conclusions  on  the  implication  for  flood  moni- 
toring using  satellite  borne  SAR  systems  are 
drawn.  (See  also  W87-09953)  (Author's  abstract) 
W87-09998 


DELINEATION  OF  DRAINAGE  AND  PHYSIO- 
GRAPHIC FEATURES  E\  NORTH  AND 
SOUTH  DAKOTA  USING  NOAA-5  INFRARED 
DATA, 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-09999 


SOIL  MOISTURE  APPLICATIONS  OF  THE 
HEAT  CAPACITY  MAPPING  MISSION, 

South    Dakota   State    Univ.,    Brookings.    Remote 

Sensing  Inst. 

J.  L.  Heilman,  and  D.  G.  Moore. 

IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 

Annual  William  T.  Pecora  Memorial  Symposium 

on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 

June   10-15,   1979.   1981.  p  371-376,  7  fig,  5  ref. 

NASA  Contract  No.  NAS5-24206. 

Descriptors:  'Soil  water,  'Mapping,  'Soil  temper- 
ature, 'South  Dakota,  'Hydrology,  'Remote  sens- 
ing, 'Satellite  technology,  Radiometry,  Tempera- 
ture, Data  interpretation. 

Results  of  ground,  aircraft,  and  satellite  investiga- 
tions are  presented  that  demonstrate  the  potential 
for  using  data  from  NASA's  Heat  Capacity  Map- 
ping Mission  (HCMM)  satellite  to  provide  infor- 
mation on  near  surface  soil  moisture.  The  satellite 
carries  a  two-channel  radiometer  (0.5  to  1.1  and 
10.5  to  12.5  micron)  in  a  sun  synchronous  orbit  and 
collects  data  at  approximately  0230  and  1330  local 
standard  time  with  repeat  day-night  coverage 
every  five  days  over  South  Dakota.  Near  surface 
soil  moisture  influences  surface  temperature 
through  conductivity  heat  transfer  (affected  by 
thermal  inertia)  and  evaporation.  Thus,  HCMM 
data  acquired  near  maximum  and  minimum  periods 
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of  the  diurnal  temperature  cycle  can  provide  useful 
soil  moisture  information.  Hydrologic  interpreta- 
tions of  HCMM  data  are  complicated  by  vegeta- 
tion, evapotranspiration,  topography,  atmospheric 
absorption,  and  other  environmental  variables  such 
as  solar  radiation,  temperature,  wind,  etc.  (See  also 
W87-09953)  (Author's  abstract) 
W87-10003 


LANDSAT  DATA  FOR  LOCATING  SHALLOW 
GLACIAL  AQUIFERS  IN  EASTERN  SOUTH 
DAKOTA, 

South  Dakota  School  of  Mines  and  Technology, 
Rapid  City.  Dept.  of  Geology  and  Geological  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  7B. 
W87- 10006 


HYDROGEOLOGIC  INTERPRETATIONS  OF 
LANDSAT  IMAGERY  IN  ARID  ZONES  OF 
SOUTH  AND  WEST  AFRICA, 

Bundesanstalt   fuer  Geowissenschaften   und   Roh- 

stoffe,  Hanover  (Germany,  F.R.). 

W.  Kruck. 

IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 

Annual  William  T.  Pecora  Memorial  Symposium 

on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 

June  10-15,   1979.   1981.  p  408-415,  3  fig,   11  ref. 

Descriptors:  'Geohydrology,  "LANDSAT, 
•Africa,  'Groundwater  potential,  *Arid  zones, 
•Groundwater  data,  *Hydrology,  *Data  interpre- 
tation, *Upper  Volta,  'Niger,  'Botswana,  'Satel- 
lite technology,  'Remote  sensing,  'Aquifers, 
Groundwater  quality,  Groundwater  recharge,  In- 
filtration, Saline  water. 

A  hydrogeological  investigation  of  LANDSAT 
imagery  was  carried  out  in  an  area  covering 
170,000  sq  km  of  northern  Botswana.  Interpreta- 
tion of  Neotectonics  and  paleogeography  in  asso- 
ciation with  borehole  and  well  records  studies  led 
to  a  regional  representation  of  groundwater  condi- 
tions in  the  Kalahari  beds,  with  special  regard  to 
groundwater  salinity.  Fossil  strandlines  detected 
under  alluvial  and  aeolian  cover  indicate  former 
extensive  lakes  during  a  wetter  climate.  Their 
drying  out  led  to  an  increase  of  groundwater  salini- 
ty over  extensive  areas.  Evaporation  in  recent  rem- 
nant pans,  where  the  groundwater  level  reaches 
the  Earth's  surface,  has  further  intensified  ground- 
water salinity  in  the  immediate  pan  areas.  Locally, 
fresh  groundwater  recharge  takes  place  in  recent 
inland  deltaic  deposits  during  periods  of  high 
water.  Basement  rocks  crop  out  throughout  most 
of  Upper  Volta.  It  is  known  that  groundwater 
reservoirs  in  this  kind  of  rock  can  be  expected 
crust.  Lineations  mapped  on  Landsat  imagery  can 
be  used  as  indications  for  local  groundwater  explo- 
ration. In  the  western  part  of  the  Republic  of 
Niger,  the  geometric  arrangement  of  surface  drain- 
age and  aerolian  sediments  indicate  fossil  alluvium 
beneath  dunes.  It  is  presumed  that  river  water 
infiltrates  into  the  alluvium  during  the  rainy 
season,  thus  recharging  the  local  aquifers.  (See  also 
W87-09953)  (Author's  abstract) 
W87- 10007 


GROUND     WATER     EXPLORATION      PRO- 
GRAMS IN  AFRICA, 

Earth  Satellite  Corp.,  Chevy  Chase,  MD. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-10008 


OBSERVATIONS  ON  LAKE  ONTARIO  BASIN 
HYDROGEOLOGY  FROM  OPTICAL  EN- 
HANCEMENTS OF  LANDSAT  IMAGERY, 

Regional     Remote     Sensing     Facility,     Nairobi 

(Kenya). 

For  primary  bibliographic  entry  see  Field  7B. 

W87-10009 


LANDSAT    CLASSIFICATION    OF    COASTAL 
WETLANDS  IN  TEXAS, 

Texas  Univ.  at  Austin.  Bureau  of  Economic  Geol- 
ogy. 

For  primary  bibliographic  entry  see  Field  7B. 
W87-10012 


USING  LANDSAT  MSS  DATA  WITH  SOILS 
INFORMATION  TO  IDENTIFY  WETLAND 
HABITATS, 

Purdue  Univ.,  Lafayette,   IN.   Dept.  of  Forestry 

and  Natural  Resources. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-10014 


IMPROVEMENTS   IN   LAKE   VOLUME   PRE- 
DICTIONS USING  LANDSAT  DATA, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,   MD.   Goddard   Space   Flight   Center. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-10015 


LANDSAT  HYDROBIOLOGICAL  CLASSIFI- 
CATION FOR  AN  INLAND  FRESH  WATER 
MARSH  WITHIN  EVERGLADES  NATIONAL 
PARK, 

Everglades  National  Park,  Homestead,  FL.  South 

Florida  Research  Center. 

P.  W.  Rose,  and  P.  C.  Rosendahl. 

IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 

Annual  William  T.  Pecora  Memorial  Symposium 

on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 

June  10-15,  1979.  1981.  p  485-491,  6  fig,  1  tab,  3  ref. 

Descriptors:  'LANDSAT,  'Classification, 
'Marshes,  'Everglades  National  Park,  'Remote 
sensing,  'Hydrology,  'Shark  River  Slough,  'Satel- 
lite technology,  'Wetlands,  Spectral  analysis,  Data 
interpretation. 

The  hydrologic  balance  of  the  Florida  Everglades 
directly  influences  all  ecological  aspects  of  the 
region.  This  intricate  ecosystem  is  dependent  on 
fresh  water  supplies  which  must  be  furnished  in 
sufficient  quantity  and  at  appropriate  rates  to 
achieve  ecosystem  maintenance.  Orbital  remote 
sensing  satellites  (Landsat)  have  provided  a  com- 
prehensive and  repetitive  survey  of  the  multivar- 
iant  hydrologic  parameters  over  both  the  accessi- 
ble and  inaccessible  regions  of  Everglades  National 
Park.  Landsat  multispectral  data  were  analyzed  for 
application  to  the  Shark  River  Slough,  an  inland 
fresh  water  marsh  in  Everglades  National  Park. 
An  interactive  multispectral  processor  utilizing 
Landsat  digital  tapes  generated  hydrographic  maps 
through  classification  of  the  slough  and  definition 
of  the  surface  radiance  characteristics  of  the  wet- 
lands areas  in  the  park.  The  spectral  response  of 
each  hydrobiological  zone  was  determined  and 
plotted.  The  spectral  relationships  plots  were 
useful  for  formulating  multispectral  relationships 
between  the  reflectances  from  the  slough  in  order 
to  determine  the  best  possible  band  combinations 
to  enhance  classification  results.  The  resultant  clas- 
sification was  of  great  importance  in  determining 
the  extent  of  each  hydrobiological  zone  in  the 
Shark  Slough  and  in  establishing  flow  vectors  for 
water  movement  throughout  the  slough.  The  ap- 
plication of  hydrologic  remotely  sensed  data  will 
provide  greater  utility  in  formulating  a  sound 
water  resources  management  program  for  Ever- 
glades National  park.  (Author's  abstract) 
W87-10016 


LANDSAT  INTERPRETATION  OF  PRAIRIE 
LAKES  AND  WETLANDS  OF  EASTERN 
SOUTH  DAKOTA, 

South    Dakota    State   Univ.,    Brookings.    Remote 

Sensing  Inst. 

R.  G.  Best,  and  D.  G.  Moore. 

IN:  Satellite  Hydrology.  Proceedings  of  the  Fifth 

Annual  William  T.  Pecora  Memorial  Symposium 

on  Remote  Sensing,  Sioux  Falls,  South  Dakota, 

June  10-15,  1979.  1981.  p  499-506,  6  fig,  3  tab,  15 

ref.  USGS  Contract  No.  14-08-0001-13576. 

Descriptors:  'LANDSAT,  'Prairies,  'Lakes, 
'Wetlands,  'South  Dakota,  'Hydrology,  'Remote 
sensing,  'Data  interpretation,  'Satellite  technolo- 
gy, Statistical  models,  Hydrologic  models,  Moni- 
toring, Aerial  photography. 

Landsat  imagery  can  be  used  to  monitor  changes 
in  surface  area  of  prairie  lakes  and  wetlands,  specif- 
ically in  eastern  South  Dakota.  Landsat  MSS-7 
provides  the  greatest  contrast  between  open  water 
and   vegetation  and  can  be  used   for  delineating 
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surface  water  boundaries  for  morphometric  meas- 
urements. Volume  and  changes  in  volume  of  the 
water  bodies  can  be  estimated  by  utilizing  area 
measurements  in  a  statistical  model.  The  model 
developed  in  this  project  accounted  for  more  than 
95%  of  the  variance  in  volume  of  the  89  lakes  used 
to  develop  the  model.  The  data  from  interpreta- 
tions of  Landsat  imagery  can  be  integrated  with 
ground  sampling  in  hydrologic  modeling.  Stratifi- 
cations of  prairie  lakes  based  on  tonal  variations  in 
different  MSS  bands  can  be  used  to  locate  quality 
differences  and  reduce  redundant  sampling  in  a 
ground  based  water  quality  study.  Photographic 
enhancement  techniques  can  be  used  to  improve 
the  interpretabiiity  of  Landsat  imagery.  These 
techniques  include  simple  enlargements  and  more 
complicated  enhancement  techniques.  Thematic 
extractions  of  surface  water  bodies  are  made  by 
greatly  increasing  the  contrast  off  a  scene.  The 
occurrence  and  distribution  of  emergent  vegetation 
and  small  emergent  filled  wetlands  as  well  as  open 
water  bodies  can  be  interpreted  on  temporal  com- 
posites of  spring  and  winter  scenes.  (Lantz-PTT) 
W87-10018 


COMPARATIVE  STUDY  OF  EIGHT  MATHE- 
MATICAL MODELS  FOR  THE  RELATION- 
SHIP BETWEEN  WATER  TEMPERATURE 
AND  HATCHING  TIME  OF  EGGS  OF  FRESH- 
WATER FISH, 

Freshwater  Biological  Association,  Windermere 
(England). 

For  primary  bibliographic  entry  see  Field  2H. 
W87- 10097 


METHODOLOGY  FOR  OPTIMAL  DESIGN  OF 
PIPE  DISTRIBUTION  NETWORKS, 

Ottawa  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5F. 
W87-10106 


RECURSIVE  WATER  QUALITY  FORECAST- 
ING MODELS  FOR  URBAN  CATCHMENTS, 

G.  G.  Patry. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 

Vol.  14,  No.  2,  p  221-229,  April  1987.  11  tab,  34 

ref. 

Descriptors:  'Urban  hydrology,  'Water  quality 
forecasting,  'Path  of  pollutants,  'Model  studies, 
'Catchment  areas,  'Urban  areas,  'Drainage, 
•Sewer  systems,  Data  interpretation,  Ontario, 
Forecasting,  Prediction,  Water  quality. 

Urban  water  quality  forecast  models  for  use  in 
real-time  integrated  control  of  combined  sewer 
systems  are  developed  and  applied  to  a  small  com- 
bined sewer  system  in  Hamilton,  Ontario.  Water 
quality  forecasts  for  lead  times  ranging  from  5  to 
60  min  are  provided  for  both  suspended  solids  and 
chemical  oxygen  demand.  Two  modelling  ap- 
proaches are  examined:  (a)  a  statistical  approach 
based  on  the  formulation  of  autoregressive 
moving-average  models  with  exogenous  inputs  and 
(b)  a  two-stage  deterministic/stochastic  model 
based  on  the  first-order  surface  pollutant  washoff 
model.  While  both  groups  of  model  yield  compara- 
ble forecasts  in  terms  of  the  mean  absolute  percent 
error  in  water  quality  forecasts,  statistically  based 
models  were  found  to  provide  definite  operational 
advantages.  (Author's  abstract) 
W87-10108 
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DESIGN  ASPECTS  OF  BARRIER  PILLARS 
AGAINST  WATER-LOGGED  WORKINGS  IN 
COAL  MINING  OPERATIONS, 

Nottingham  Univ.  (England).  Dept.  of  Mining  En- 
gineering. 

B.  N.  Whittaker,  and  R.  N.  Singh. 
IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I,  1984.  SI  AMOS  78.  p  675-692,  11  fig,  13  ref. 
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Descriptors:  *Mining  engineering,  "Mine  drainage, 
•Piles,  *Coal  mining,  'Structural  engineering,  Coal 
mines,  Subsurface  drainage,  Stress  analysis,  Design 
criteria,  Groundwater  movement,  Flow  rates, 
Drainage  engineering,  Fracture  permeability,  Flow 
characteristics. 

A  progress  report  on  current  research  into  the 
long  term  stability  of  barrier  pillars  with  special 
reference  to  permeability  of  water  at  collieries  in 
the  United  Kingdom  is  given.  Coal  rib  pillars  are 
required  to  be  not  less  than  37  m  in  width.  Find- 
ings to  data  indicate  that  the  current  design  prac- 
tices for  specifying  the  width  of  such  pillars  pro- 
vides an  ample  margin  of  safety  for  UK  conditions 
even  though  the  design  methods  were  established 
without  any  reference  to  permeability  aspects.  The 
fracture  zone  skirting  the  edge  of  a  rib  pillar  can 
extend  to  as  deep  as  10  m  for  shallow  workings 
before  the  pillar  core  begins  to  make  a  significant 
contribution  to  virtually  eliminating  flow;  more 
knowledge  is  required  for  deeper  mining  situations. 
The  deeper  workings  give  rise  to  more  intensive 
fracturing  of  the  rib  pillar  edges  with  resulting 
increased  flow  properties.  The  simple  instrumenta- 
tion used  to  investigate  the  permeability  of  coal  rib 
pillars  has  proven  successful  under  difficult  geo- 
technical  conditions.  Laboratory  investigations 
proved  a  valuable  aid  to  gaining  an  insight  into  the 
flow  properties  of  fractured  coal  under  different 
states  of  stress;  at  a  deviatoric  stress  level  of  50-60 
MPa,  the  resulting  sample  compaction  virtually 
eliminated  flow  through  the  broken  coal.  (See  also 
W87-09568)  (Geiger-PTT) 
W87-09609 


DESIGN  AND  CONSTRUCTION  OF  SEA  DE- 
FENCES AT  SHEERNESS, 

Southern  Water  Authority,   Chatham  (England). 

Kent  Div. 

J.  E.  Robson. 

Journal  of  the  Institution  of  Water  Engineers  and 

Scientists  JIWSDI,  Vol.  41,  No.  2,  p  107-121,  April 

1987.  7  fig,  5  ref,  append. 

Descriptors:  *Sheerness,  "Construction,  *Sea  de- 
fense works,  'Breakwaters,  'Seawalls,  Design 
standards,  England,  Architecture. 

Sheerness  and  the  adjacent  towns  of  West  Minster 
and  Queenborough,  total  population  approximately 
21000,  occupy  the  north-western  part  of  the  Isle  of 
Sheppey.  The  paper  presents  a  general  review  of 
the  development  and  construction  of  sea  defence 
works  in  the  area.  The  extent  of  the  works  in  the 
program  comprises  nearly  9  km  of  defences.  The 
design  gained  the  approval  of  conservation  bodies 
and  has  been  recognized  for  improving  generally 
the  appearance  of  the  area  and  enhancing  the 
period  architecture  in  the  buildings  opposite.  (Al- 
exander-PTT) 
W87-09705 


HYDRAULIC  DESIGN  ALGORITHMS  FOR 
UPGRADING  AND  ENHANCING  WATER  DIS- 
TRIBUTION SYSTEMS, 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

For  primary  bibliographic  entry  see  Field  5F. 
W87-09792 


'METRO'  IN  LYON,  FRANCE.  CONSTRUC- 
TION BELOW  THE  WATER  TABLE  (METRO 
DE  LYON,  CONSTRUCTION  SOUS  LE 
NIVEAU  DE  LA  NAPPE  PHREATIQUE), 

Societe   d'Economie   Mixte  du   Metropolitain   de 

l'Agglomeration  Lyonaise  (France). 

For  primary  bibliographic  entry  see  Field  4B. 

W87-09870 


CONTROL  AND  DRAINAGE  OF  WATER   IN 
MINE  TAILINGS  DAMS. 

Carlcton  Univ.,  Ottawa  (Ontario).  Dept.  of  Civil 

Engineering. 

lor   primary   bibliographic   entry   see   Field    5G. 

W87-09894 


DESIGN  FEATURES  AT  TJODAN  SAVE  TIME 

AM)  MOM  \ 


Norconsult  A/S,  Sandvika  (Norway). 

A.  Palmstrom,  and  K.  Schanche. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  39,  No.  6,  p  19-24,  June  1987.  11 

fig,  8  ref. 

Descriptors:  'Pressure  shaft,  'Intakes,  'Tjodan, 
'Design  criteria,  'Economic  aspects,  'Hydroelec- 
tric power,  'Dams,  Norway,  Concretes,  Construc- 
tion, Water  pressure. 

The  Tjodan  hydro  scheme  in  Norway  incorporates 
an  unlined  pressure  shaft  1250  m  in  length;  this 
design  allowed  a  considerable  cash  saving  and  also 
reduced  the  construction  time  by  approximately 
two  months.  The  first  part  of  this  article  deals  with 
the  design  and  construction  measures  taken  for  the 
880  m-head  unlined  pressure  shaft.  The  latter  part 
deals  with  a  new  concept  for  sealing  of  the  con- 
crete section  at  the  base  of  the  pressure  shaft 
which  has  been  introduced  at  the  project;  this  has 
proved  to  be  an  effective  method  for  shafts  sub- 
jected to  high  water  pressures.  (Author's  abstract) 
W87-10101 


HYDROPOWER  TUNNELS  IN  PERMAFROST, 

LICconsult,  Copenhagen  (Denmark). 

T.  S.  Jacobsen,  and  H.  Mai. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  39,  No.  6,  p  26-27,  33-35,  June 

1987.  4  fig,  2  ref. 

Descriptors:  'Soil  mechanics,  'Hydroelectric 
power,  'Permafrost,  'Model  studies,  'Design  cri- 
teria, 'Ice  formation,  'Water  tunnels,  Dams,  Con- 
struction, Greenland,  Risk  analysis. 

Design  of  Greenland's  first  hydroelectric  power- 
plant  necessitates  studies  of  the  thermal  regime 
around  the  water  tunnels  in  the  permafrozen  rock. 
Computerized  models  have  been  developed  to  cal- 
culate the  risk  of  ice  formation  in  the  tunnels.  This 
article  describes  the  results  of  the  calculations  and 
the  impact  on  the  design  and  operation  of  the 
power  station.  (Author's  abstract) 
W87-10102 


and  a  better  design  procedure  for  grit  chambers. 

(Author's  abstract) 

W87-10107 

8B.  Hydraulics 

DYE  STUDIES  OF  INITIAL  DILUTION  AND 
THE  APPLICABILITY  OF  THE  STAGNANT 
WATER  DESIGN, 

National  Research  Inst,  for  Oceanology,  Stellen- 

bosch  (South  Africa).  Hydrodynamics  and  Water 

Quality  Div. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-O9650 


INTRINSIC  FREQUENCY  SPECTRA  OF 
SHORT  GRAVITY-CAPILLARY  WAVES  OB- 
TAINED FROM  TEMPORAL  MEASURE- 
MENTS OF  WAVE  HEIGHT  ON  A  LAKE, 

Washington  Univ.,  Seattle.  Dept.  of  Atmospheric 

Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W 87-097 14 


MATHEMATICAL   MODELS   OF   SEDIMENT 
EFFECTS  ON  WATER  RESOURCES  SYSTEMS, 

Mississippi  Univ.,  University.  Center  for  Computa- 
tional Hydroscience  and  Engineering. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-09805 


USE    OF    TILTMETERS    FOR    MEASURING 
ARCH  DAM  DISPLACEMENTS, 

Motor-Columbus     Ingenieurunternehmung    A.G, 

Baden  (Switzerland). 

For   primary   bibliographic   entry   see   Field   8G. 

W87-10103 


INSTRUMENTATION  PRACTICE  FOR 
SHORT-TERM  MONITORING  OF  CIVIL 
WORKS, 

Telemec,  Asnieres  (France). 

For  primary  bibliographic   entry   see  Field   8G 

W87-10104 


AUTOMATIC     PLUMBLINE     MONITORING 
SYSTEM, 

Bureau  of  Reclamation,  Denver,  CO. 

For   primary   bibliographic   entry   see   Field   8G. 

W87-10105 


MODIFICATIONS  TO  THE  DESIGN  PROCE- 
DURE FOR  GRIT  CHAMBERS, 

S.  K.  Agrawal,  and  J.  K.  Bewtra. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 

Vol.  14,  No.  2,  p  216-220,  April  1987.  3  fig,  1  tab,  7 

ref. 

Descriptors:  'Settling  basins,  'Channel  flow,  'Grit 
chambers,  'Design  criteria,  'Shear  stress,  Beds, 
Velocity,  Construction,  Engineering. 

A  Modified  approach  to  the  design  of  grit  cham- 
bers has  been  suggested.  This  approach  is  based  on 
the  concept  of  critical  shear  stress  at  the  bed  rather 
than  mean  velocity.  It  is  recognized  that  the  rela- 
tionship between  critical  bed  shear  stress  and  mean 
velocity  in  a  channel  is  not  constant,  but  varies 
according  to  the  flow  conditions.  Critical  bed 
shear  stress  values,  obtained  in  the  laboratory  for 
different  particle  characteristics,  are  given.  The 
proposed  method  should  provide  a  more  rational 


8C.  Hydraulic  Machinery 


METHODOLOGY  FOR  OPTIMAL  DESIGN  OF 
PIPE  DISTRIBUTION  NETWORKS, 

Ottawa  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5F. 
W87-10106 

PERFORMANCE  OF  SMALL  PROGRESSIVE 
CAVITY  PUMPS  WITH  SOLAR  POWER, 

P.  R.  B.  Ward,  W.  G.  Dunford,  and  D.  L.  Pulfrey. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  14,  No.  2,  p  284-287,  April  1987.  5  fig,  8  ref. 
NRCC  Contract  OlSX-31926-3-3030  and  BCSC 
Grant  4RC 10. 

Descriptors:  'Cavity  pumps,  'Solar  power, 
'Water  supply,  Groundwater,  Domestic  water  use, 
Design  criteria,  Performance  evaluation. 

A  small  progressive  cavity  pump,  rated  at  about 
900  W,  has  been  assembled  and  tested  as  part  of  a 
photovoltaic-cell-powered  water  pumping  system. 
Torque-speed  relationships  for  the  progressive 
cavity  pump,  not  readily  available  in  published 
engineering  journals,  were  measured  and  are  pre- 
sented. The  pump  was  extremely  well  suited  to 
lifting  groundwater  for  small  (domestic)  supplies 
with  solar  power  because  it  was  capable  of  produc- 
ing the  full  design  head  over  a  very  wide  range  of 
speeds.  In  addition,  the  progressive  cavity  pump 
was  robust,  and  unlike  most  other  positive  dis- 
placement pumps,  would  tolerate  small  concentra- 
tions of  silt  and  sand  in  the  water  without  damage. 
Very  many  of  these  pumps  are  already  in  use  in 
parts  of  Africa  and  other  developing  areas,  and 
excellent  prospects  exist  for  operating  progressive 
cavity  pumps  with  solar-energy-powered  drives. 
(Author's  abstract) 
W87-10112 


8D.  Soil  Mechanics 

HYDROPOWER  TUNNELS  IN  PERMAFROST, 

LICconsult,  Copenhagen  (Denmark). 

For  primary  bibliographic  entry  see  Field  8A. 

W87-10102 
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8E.  Rock  Mechanics  and 
Geology 


METHODOLOGY  AND  APPLICATION  OF 
ANALYSING  ROCK-WATER  INTERACTION 
ENDANGERING  MINES, 

Mining     Development     Central     Inst.,     Budapest 
(Hungary). 
Z.  Kesseru. 

IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos),  Vol- 
umes I,  1984.  SIAMOS  78.  p  637-655,  4  fig,  45  ref. 

Descriptors:  "Rock  mechanics,  *Rock  excavation, 
•Mining  engineering,  *Rock  testing,  *Geohydro- 
logy,  Simulation  analysis,  Model  studies,  Ground- 
water movement,  Seepage,  Mathematical  models, 
Hydrologic  models. 

A  survey  of  practical  methods  used  in  mining,  oil 
production  and  geotechnics  for  investigating  the 
mechanical  movements  of  rock-water  systems  is 
given.  A  new  strategy  of  investigation  based  on 
testing  devices  is  suggested  and  demonstrated  on 
several  examples.  The  strategy  involves  reducing 
motions  in  the  double  system  of  less  intensive 
interaction  to  a  one  phase  problem  for  the  whole 
time  process  by  considering  constant  material 
characteristics.  For  more  intensive  interaction,  the 
process  should  be  divided  into  partial  processes.  If 
the  test  model  characteristics  are  to  be  derived 
only  from  subsequently  collected  empirical  data, 
use  of  analogies  is  suggested.  Models  were  pro- 
posed for  evaluating  the  strength  characteristics  of 
floor  side  protective  layers  in  Hungarian  mining 
conditions  and  the  conditions  of  protective  layers 
in  the  roof  of  the  Velenje  lignite  mines  in  Yugo- 
slavia. Although  the  strategy  of  investigation 
proved  suitable  for  solving  the  present  problems,  it 
is  not  to  be  considered  as  a  panacea  for  other  cases 
of  strange  interaction  within  the  rock-water 
system.  (See  also  W87-09568)  (Geiger-PTT) 
W87-09607 


COMPLEX  CONTINUUM  MODEL  FOR  DE- 
SCRIPTION OF  THE  SIMULTANEOUS 
SOLID-FLUID  MOVEMENTS, 

Technical  Univ.  of  Heavy  Industry,  Miskolc  (Hun- 
gary). 

R.  Richter,  and  E.  Bobok. 

IN:  Water  in  Mining  and  Underground  Works  (El 
Agua  en  la  Mineria  y  Trabajos  Subterraneos), 
Volume  II,  1984.  SIAMOS  78.  p  883-897,  5  ref. 

Descriptors:  *Rock  mechanics,  'Rock  properties, 
•Data  interpretation,  Continuum  mechanics,  Math- 
ematical studies,  Mathematical  equations,  Rocks, 
Pores,  Mathematical  models,  Solid-fluid  flows. 

The  fundamental  concepts,  definitions  and  laws  of 
continuum  mechanics  applying  to  non-homogene- 
ous systems  of  rock,  water,  and  gas  are  presented. 
All  scalar,  vector  and  tensor  fields  are  multiplied, 
as  multiplied  the  number  or  the  phases.  On  the 
basis  of  these  simultaneous  field  concepts  the  equa- 
tions of  change  for  mass,  momentum  and  energy 
are  presented.  (See  also  W87-09568)  (Author's  ab- 
stract) 
W87-09879 

8G.  Materials 


UTILIZATION  OF  PLASTIC  PIPE  FOR  SUB- 
MARINE OUTFALLS  -  STATE  OF  THE  ART, 

VBB/SWECO     Consulting     Group,     Stockholm 

(Sweden). 

For  primary  bibliographic  entry  see  Field  5E. 

W87-09648 


USE    OF    TILTMETERS    FOR    MEASURING 
ARCH  DAM  DISPLACEMENTS, 

Motor-Columbus     Ingenieurunternehmung    A.G., 

Baden  (Switzerland). 

P.  J.  Deinum. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  39,  No.  6,  p  38-40,  June  1987   4 

fig,  3  ref. 


Descriptors:  *Tiltmeters,  *Arch  dams,  *Dam  dis- 
placement, 'Measuring  instruments,  Inclinometer, 
Monitoring,  Emosson  dam,  Switzerland,  Costs. 

The  suitability  of  a  tiltmeter  (electronic  inclinome- 
ter) for  monitoring  displacements  in  concrete  arch 
dams  was  verified  during  a  trial  installation  at  the 
Emosson  dam  in  Switzerland.  The  low  installation 
cost  of  this  instrument  could  make  it  particularly 
appropriate  for  retrofitting  old  dams  where  no 
plumbline  shafts  are  available.  (Author's  abstract) 
W87-10103 


INSTRUMENTATION  PRACTICE  FOR 

SHORT-TERM  MONITORING  OF  CIVIL 
WORKS, 

Telemec,  Asnieres  (France). 

J.  L.  Bordes,  and  P.  J.  Debreuille. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  39,  No.  6,  p  45-47,  June  1987.  4 

fig,  7  ref. 

Descriptors:  'Measuring  instruments,  *Civil  engi- 
neering, *Dams,  *Monitoring,  Technology,  Per- 
formance evaluation,  Case  studies. 

Mutually  consistent  and  complementary  sets  of 
instruments  now  exist  for  installing  in  or  on  engi- 
neering structures  and  foundations,  which  are  ca- 
pable of  measuring  the  smallest  displacements  and 
resolving  them  into  their  component  parts.  More 
important  than  the  identification  of  the  many  dif- 
ferent kinds  of  component  factors,  however,  is  the 
fact  the  the  resolution  of  these  instruments  is  so 
fine  that  the  engineer  can  have  a  significant  re- 
sponse within  a  few  minutes,  hours  or  months,  and 
can  monitor  cyclic  or  reversible  effects  as  they 
occur.  Short-term  monitoring  in  a  civil  engineering 
context  means  a  short  time-span  relative  to  the 
reference  period  or  the  magnitude  of  the  phenome- 
non being  monitored.  Stressed  here  is  the  impor- 
tance of  high  resolution  rather  than  high  precision, 
because  it  is  an  absolute  quality  independent  of  the 
time  factor.  Precision,  on  the  other  hand,  is  related 
to  the  length  of  time  of  observation  and  is  affected 
by  various  types  of  drift  and  disturbing  factors. 
High  resolution  is  only  valuable  if  the  instrument 
remains  stable  in  the  short  term  (in  the  engineering 
sense)  with  minimum  scatter  or  noise  in  the  read- 
ings. If  this  requirement  is  met,  resolution  can  be 
thought  of  as  equivalent  to  instantaneous  precision. 
(Peters-PTT) 
W87-10104 


AUTOMATIC     PLUMBLINE     MONITORING 
SYSTEM, 

Bureau  of  Reclamation,  Denver,  CO. 
L.  Carpenter,  T.  Hutchcroft,  and  N.  Herz. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  39,  No.  6,  p  47-50,  June  1987.  3 
fig- 
Descriptors:  *Measuring  instruments,  *Plumblines, 
•Concrete  dams,  *Deflection,  Monitoring,  Dams, 
Automation,  Optical  sensors. 

Manually  read  plumbline  deflection  systems  have 
been  used  for  many  years  to  track  the  annual 
cyclic  movements  of  concrete  dams.  A  technique 
using  optical  X-Y  sensors,  combined  with  a  micro- 
processor-based controller,  forms  a  powerful  digi- 
tal plumbline  monitoring  system.  Installation  of  the 
system  in  several  dams  in  the  USA  has  provided  an 
opportunity  for  continuous  surveillance  of  these 
structures.  (Author's  abstract) 
W87-10105 


9.  MANPOWER,  GRANTS 
AND  FACILITIES 

9B.  Education  (In-House) 


FIVE  YEAR  PLAN,  SOUTHERN  PLAINS 
REGION  OF  THE  WATER  RESEARCH  INSTI- 
TUTE PROGRAM,  U.S.  GEOLOGICAL 
SURVEY,  WATER  PROBLEMS  AND  RE- 
SEARCH PRIORITIES, 
Oklahoma  Water  Resources  Research  Inst.,  Still- 


water. 

L.  E.  Mack,  U.  Singh,  T.  G.  Bahr,  N.  N.  Durham, 
and  W.  R.  Jordan. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-1 53053/ 
AS.  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. November  1985.  14  p,  9  ref,  append. 

Descriptors:  'Planning,  'Information  exchange, 
•Water  management,  *Oklahoma,  Priorities,  De- 
pletion,  Water  supply,   Interagency   cooperation. 

A  summary  of  the  water  resources  problems  of  the 
Southern  Plains  Region  of  the  Water  Research 
Institute  Program  is  presented.  Problems  discussed 
include:  pollution  of  surface  and  groundwater;  in- 
adequate supply  of  surface  water;  groundwater 
depletion;  flooding  and  drought  management;  and 
socio-economic  and  legal  interactions.  Using  these 
problems  as  a  basis,  regional  water  research  prior- 
ities are  presented  and  discussed.  (McTernan- 
Okla.WRRI) 
W87-09770 


9C.  Research  Facilities 


METHOD  FOR  IDENTIFYING  WATER  RE- 
SOURCES RESEARCH  NEEDS  AND  SETTING 
PRIORITIES  AMONG  THEM, 

Tennessee  Univ.,  Knoxville.  Water  Resources  Re- 
search Center. 
For  primary  bibliographic  entry  see  Field  6B. 

W87-09772 


WATER-RESOURCES  ACTIVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  IN  MINNESOTA, 
FISCAL  YEAR  1985, 

Geological    Survey,    St.    Paul,    MN.    Water    Re- 
sources Div. 
J.  A.  Jannis. 

Available  from  USGS,  OFSS,  Box  25425,  Denver, 
CO  80225.  USGS  Open  File  Report  86-133,  1986. 
83  p,  9  fig. 

Descriptors:  *Water  resources,  *Research  and  de- 
velopment, *Water  resources  research,  *U.S.  Geo- 
logical Survey,  *Minnesota. 

Water-resources  activities  in  the  Minnesota  Dis- 
trict included  26  projects  in  1985.  The  report  de- 
scribes the  projects  which  were  funded  by  9  local 
and  6  State  agencies,  by  the  U.S.  Geological 
Survey,  and  by  10  other  Federal  agencies.  (USGS) 
W87-09820 


9D.  Grants,  Contracts,  and 
Research  Act  Allotments 


FISCAL  YEAR  1984  PROGRAM  REPORT 
(OHIO  WATER  RESOURCES  CENTER), 

Ohio    State   Univ.,    Columbus.    Water   Resources 
Center. 
R.  C.  Stiefel. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-157021/ 
AS.  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G-926-01,  September  1984. 
35  p,  append.  Contract  No.  14-08-0001-G926. 
USGS  Project  No.  G926-01. 

Descriptors:  *Research,  *Information  transfer, 
•Training,  *Ohio,  Lake  Erie,  Fluidized  bed,  Bio- 
logical treatment,  Phosphorus,  Bioavailable  phos- 
phorus, Nutrients,  Habitat,  Wetlands,  Herbicides, 
Agricultural  runoff,  Water  quality,  Eutrophication, 
Sediment  transport,  Mixing. 

Water  is  one  of  Ohio's  most  important  natural 
resources,  and  the  State  has  an  abundant  supply  to 
meet  its  immediate  needs.  Most  of  Ohio's  water 
problems  are  associated  with  water  quality.  Of 
concern  are  the  sediments,  nutrients  and  acids  in 
the  surface  waters  from  urban,  agricultural  and 
mining  areas  and  the  toxic  and  hazardous  wastes 
that  threaten  the  ground  and  surface  waters.  The 
focus  of  the  1984  State  Water  Research  Program 
was  directed  at  some  of  these  needs.  One  project 
investigated  the  operational  parameters  of  a  fluid- 
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ized  bed  bioreactor  for  the  treatment  of  a 
wastewater  to  establish  the  optimal  design  and 
operating  criteria  for  the  unit.  Three  of  the 
projects  explored  the  significance  of  phosphorus  to 
the  State's  surface  water  quality:  one  developed  a 
technique  to  estimate  the  amount  of  dissolved 
phosphorus  being  transported  by  agricultural 
runoff;  a  second  better  defined  the  role  that  agri- 
cultural herbicides  have  in  inhibiting  photosynthe- 
sis and  the  removal  of  nutrients  in  streams  in  the 
Lake  Erie  Basin,  and  a  third  project  investigated 
the  relationships  that  exist  between  bioavailable 
and  non-bioavailable  particulate  phosphorous  in 
Lake  Erie.  Other  projects  attempted  to  manipulate 
the  fish  population  in  Lake  Erie  by  changing  the 
type  of  habitat  within  the  regions  managed  wet- 
lands by  altering  the  depth  of  water;  and  exploring 
the  quantities  of  materials  involved  in  the  transport 
of  sediment  and  nutrients  from  the  Lake  Erie 
shoreline  to  the  off-shore  waters.  The  Center's 
technology  transfer  program  assisted  in  the  devel- 
opment of  a  computer  program  to  estimate  the  soil 
loss  resulting  from  surface  runoff  on  agricultural 
lands.  (USGS) 
W87-09715 


FISCAL  YEAR  1984  PROGRAM  REPORT 
(MICHIGAN  INSTITUTE  OF  WATER  RE- 
SEARCH). 
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Research  projects  funded  by  the  Michigan  Insti- 
tute of  Water  Research  to  address  various  water 
quality  problems  and  issues  include  the  following: 
(1)  R.E.  Keen  and  ST.  Bagley  quantified  the  toxic- 
ity and  mutagenic  potential  of  a  pollutant  associat- 
ed with  the  spent  copper  ores  from  mining  toward 
the  fish  population  in  a  previously  contaminated 
lake  in  Houghton  County.  (2)  K.M.  Kittleson  and 
F.M.  D'ltri  evaluated  groundwater  nitrate  con- 
tamination data  through  the  use  of  a  Geographic 
Information  System  and  illustrated  it  spatially  on  a 
statewide  basis.  (3)  A  project  by  T.L.  Loudon 
determined  the  potential  of  chemigation  to  control 
surface  and  groundwater  contamination  from  agri- 
culture. (4)  D.L.  King's  research  evaluated  meth- 
ods for  managing  fish  populations  to  control  algae 
and  macrophytes  in  nutrient-enriched  lakes.  And 
(5)  R.B.  Kapuscinski's  project  developed  informa- 
tion concerning  the  influence  on  soil  organic 
matter  on  the  rate  and  extent  of  microbial  transfor- 
mation of  a  selected  group  of  organic  priority 
pollutants.  The  Technology  Transfer  Program 
sponsored  technical  conferences  on  A  Systems  Ap- 
proach to  Conservation  Tillage,  Coastal  Wetlands, 
and  the  Interstate  Information  Exchange  for  Stra- 
tegic Water  Planning  in  Michigan.  In  addition,  the 
proceedings  of  a  1983  conference  on  Artificial 
Reefs  in  the  Great  Lakes  was  published.  The  Tech- 
nology Transfer  Program  continued  to  develop 
and  present  workshops  during  Agriculture  and 
Natural  Resources  Week  at  Michigan  State  Uni- 
versity. Sessions  included  Farm  Pond  Management 
and  Improvement,  Michigan's  Inland  Water:  Cur- 
rent Demand's  -  Future  Conflicts;  and  Our  Great 
Lakes:  Resources  for  Growth  with  Quality.  In 
addition,  interactive  computer  programs  continue 
to  be  developed  including  simulation  models  on 
construction  and  management  of  farm  ponds  and  a 
citizens'  guide  to  recreational  activities  in  Michi- 
gan. (D'ltri-Mich.  St.  Univ.) 
W87-09716 
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A  summary  is  presented  of  activities  for  Fiscal 
year  1984,  covering  the  period  of  Oct.  1,  1984 
through  Sept.  30,  1985.  The  report  describes  the 
research  activities  of  the  Center,  its  involvement  in 
training  water  scientists  and  its  efforts  in  informa- 
tion transfer  and  the  findings  of  six  sponsored 
projects.  These  findings  include:  1.  Unsaturated 
flow  patterns  are  shown  to  have  higher  rates  of 
removal  of  pentachlorophenol  than  saturated  flows 
which  limit  oxygen.  2.  Atrazine  and  nitrates  have 
been  detected  in  water  samples  examined  from  two 
Karst  springs  in  southeastern  Minnesota  and  3. 
Coliform  bacteria  are  shown  to  enter  groundwater 
in  wells  in  Olmstead  County,  MN  following  rain- 
fall events  that  exceed  1/4  inch.  4.  Drought  toler- 
ance in  crop  plants  showed:  that  lower  water  po- 
tentials of  young  expanding  leaves  are  the  result  of 
solute  accumulation,  which  contributes  to  the  high 
turgor  pressure  necessary  for  growth;  that  the  leaf 
elongation  rate  and  stomatal  conductivity  relation- 
ship is  species  characteristic;  that  accumulation  in 
stem  cells  of  drought  adapted  plants  was  greater 
than  non  adapted  plants,  and  that  a  drought  adap- 
tation includes  reducing  the  vascular  bundles  and 
vessels.  5.  Laboratory  experiments  on  the  effects  of 
acid  precipitation  on  Minnesota  lakes  and  in  situ 
porewater  sampling  have  identified  sulfate  reduc- 
tion and  cation  exchange  as  major  mechanisms  of 
internal  alkalinity  generation.  Efforts  to  improve 
liaison  between  the  Water  Resources  Research 
Center  and  State  and  Federal  agencies  has  resulted 
in  the  involvement  of  eight  Univ.  researchers  from 
four  departments  in  a  cooperative  research  project 
with  MN  Dept.  of  Natural  Resources  and  State 
Planning  Agency,  the  USGS  and  the  Natural  Re- 
sources Research  Inst.,  Univ.  of  MN,  Duluth,  MN. 
(Brown-U  of  Minn.) 
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In  the  fiscal  year  of  1985  the  Institute  carried  out  a 
program  of  research  development,  information  dis- 
semination and  research  action  dealing  with  water 
problems  important  to  North  Dakota  and  relevant 
to  other  parts  of  the  nation  with  similar  water 
related  problems.  The  research  focus  for  FY85  was 
water  contamination  and  water  borne  soil  contami- 
nation resulting  from  oil  drilling  activities.  Special 
emphasis  was  given  to  movement  of  water  and 
water  borne  materials  through  the  vadose  zone  of 
soil  materials.  A  survey  was  taken  of  the  extent  of 
externally  visible  damage.  A  few  test  sites  were 
chosen  for  specific  examination  of  extent  of  salt 
migration  from  abandoned  brine  disposal  ponds. 
Both  lateral  and  vertical  migration  were  explored 
and  area  mineralogy  was  characterized.  The  study 
is  relevant  to  current  as  well  as  past  practices  since 
the  injection  well  technology  for  brine  disposal  is 
apparently  imperfect.  Significant  brine  infiltration 
has  been  discovered  near  injection  wells  in  addi- 
tion to  that  found  near  abandoned  brine  disposal 
ponds.  (USGS) 
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The  Institute  conducted  one  conference  in  FY 
1984,  bringing  together  OSU  water  researchers 
and  administrators.  In  addition,  several  speakers, 
committee  meetings,  and  presentations  enhanced 
the  goals  of  the  Director's  office  by  informing  and 
assisting  Oklahomans  in  need  of  water  research 
information.  Douglas  Kent  named  and  described 
four  zones,  based  on  geochemical  characteristics, 
to  better  examine  the  problems  of  the  Tar  Creek/ 
Picher  mining  area  in  northeastern  Oklahoma.  The 
Roubidoux  aquifer,  which  underlies  this  area,  sup- 
plies water  to  the  area  and  has  the  potential  for 
contamination  from  the  mining  area.  This  study  of 
geochemical,  geologic  and  hydrogeologic  factors 
includes  information  on  the  transport  of  the  metals 
origin  of  acidity,  a  comparison  of  surrounding 
areas,  and  consideration  of  fracture  trends.  James 
Lange  furthered  his  research  in  the  understanding 
and  treatment  of  immiscible  fluids  in  soils.  The 
ability  of  the  dielectric  measuring  technique  to 
monitor  the  flow  and  retention  of  both  miscible 
and  immiscible  components  in  combination  with 
water  offers  a  new  procedure  for  determining  the 
flow  and  storage  of  the  immiscible  fluid.  This 
research  will  enhance  the  treatment  and  removal 
of  pollutants  in  groundwater  sources.  Mark  Rock- 
ley  utilized  Fourier  Transformed  Infrared  (FTIR) 
spectroscopic  methods  to  examine  clay  minerals 
and  determine  the  extent  and  use  of  the  FTIR.  The 
FTIR  was  found  to  be  rapid,  accurate,  and  precise. 
New  features  were  observed  by  the  FTIR-Pas 
(photoacoustics).  Jim  Wigington's  preliminary 
analysis  of  data  on  the  streams  and  soil  of  south- 
eastern Oklahoma  shows  average-weighted  pH 
values  for  precipitation  are  consistently  in  the 
range  of  4.6  to  4.8,  similar  to  the  National  Atmos- 
pheric Deposition  Program  station  near  Clayton, 
Oklahoma.  An  inverse  relationship  between  pH 
and  stream  stage  existed  for  three  forested  water- 
sheds that  were  monitored.  (Redelfs-Okla  WRRI) 
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Water  is  a  major  resource  in  the  Pacific  Northwest 
and  the  State  of  Washington.  Nineteen  dams  and 
hydropower  systems  provide  80  percent  of  the 
power  needs  of  the  region.  The  Columbia-Snake 
River  watersheds  irrigate  over  4.9  million  acres  of 
farmland  with  another  1.2  million  acres  being  con- 
sidered. The  50,000  miles  of  streams  and  8,000 
freshwater  lakes  play  a  major  role  in  the  social, 
recreational,  and  economic  structure  of  the  state.  It 
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has  become  apparent  that  there  is  a  need  to  careful- 
ly allocate  water  resources  to  reduce  water  use 
conflicts.  This  is  complicated  by  the  fact  that  over 
40  state  and  federal  agencies  have  a  voice  in  man- 
agement of  the  Columbia  River  alone.  High  ero- 
sion rates,  agricultural  drainage,  increased  use  of 
rivers  for  water  transportation  and  recreation  as 
well  as  for  industrial  and  municipal  wastes  disposal 
are  reducing  the  state's  surface  and  groundwater 
quality.  The  State  of  Washington  Water  Research 
Center  program  is  directed  toward  informing,  edu- 
cating, and  attempting  to  solve  or  mitigate  these 
complex  water  allocation,  use,  and  reuse  issues. 
(Funk-Wash  St  Univ) 
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The  transport  of  contaminants  to  and  through  the 
groundwater  system  was  the  issue  of  primary  con- 
cern addressed  by  the  FY  1984  Wisconsin  Water 
Resources  Center  program.  The  research  is  briefly 
categorized  as:  (i)  pesticide  movement  to  ground- 
water from  agricultural  uses  in  irrigated  sandy  soils 
and  vertical  and  horizontal  dispersion  of  the  pesti- 
cide in  groundwater;  (ii)  impact  of  dewatering  a 
lead  mine  on  the  movement  of  lead,  arsenic,  mag- 
nesium and  sulfate  to  groundwater;  (iii)  the  impor- 
tance of  adsorption/desorption  reactions  in  the 
root  and  vadose  zones  of  soil  in  transport  of  con- 
taminants to  groundwater;  and  (iv)  numerical  simu- 
lation of  shallow  groundwater  flow  in  a  glacial 
aquifer.  This  research  helps  to  establish  the  mini- 
mum amount  of  information  needed  to  predict 
whether  particular  soils  or  geologic  strata  trans- 
port materials  rapidly  to  groundwater.  An  under- 
standing of  the  evolution  of  elevated  levels  of 
contaminants  in  groundwater  in  areas  of  long-term 
metal  mining  has  led  to  proposals  for  management 
strategies  to  combat  these  problems.  Characteriza- 
tion of  adsorption/desorption  kinetics  enhances  the 
predictive  capability  of  transport  models  by  pro- 
viding better  rate  data  for  incorporation  into  the 
poorly  understood  reaction  terms  of  the  models. 
Detailed  description  of  shallow  groundwater  flow 
systems  allows  proper  siting  of  landfills  and  im- 
proved evaluation  of  the  effects  of  urbanization  on 
shallow  flow  systems.  (Chester-Univ  of  Wise) 
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The  center  program  focuses  on  acid  deposition, 
particularly  watershed  neutralization  and  forest 
vegetation  impact.  Mechanisms  of  Acid  Neutral- 
ization in  Watersheds  of  Central  Massachusetts, 
found  that  watersheds  with  greater  percentages  of 
stratified  drift  provide  greater  acid  neutralization. 


Weathering  of  silicate  minerals  provides  the  princi- 
pal source  of  cations  and  silica  with  decomposition 
of  plagioclase  feldspar  consuming  60%  of  total 
neutralized  acidity.  Surficial  geology  and  hydrolo- 
gy of  a  watershed  permit  approximation  of  the  acid 
neutralization  capacity.  Sulfate  Retention  by 
Forest  Soils  of  Central  New  England,  compared 
sulfate  retention  in  soils  collected  in  1962  and 
revisited  in  1984.  Extractable  soil  sulfate  may  have 
peaked  between  1962  and  1984  so  most  soils  are 
now  releasing  not  adsorbing  sulfate.  Influence  of 
Vegetative  Succession  on  Soil  Chemistry  of  the 
Berkshires,  examines  the  role  of  vegetative  succes- 
sion in  natural  acid  production,  an  alternative 
causal  hypothesis  to  acid  deposition.  Only  the  pH 
of  the  O-horizon  was  correlated  with  stand  age, 
but  there  were  significant  influences  of  stand  com- 
position. Conifers  or  oaks  usually  had  solids  with 
lower  pH  and  basic  cation  concentrations  than 
sugar  maple,  white  ash  or  birch.  Ozone  and  Acid 
Precipitation:  Effects  on  Mycorrhizal  Formation 
and  Growth  of  Watershed  Tree  Seedlings,  exam- 
ines the  separate  and  combined  effects  of  ozone 
and  acid  precipitation  on  tree  seedlings.  Long  term 
exposure  to  ozone  inhibits  seedling  growth,  espe- 
cially root  growth.  Acid  precipitation  alone  or 
with  ozone  showed  no  effect.  Mycorrhizal  fungi 
caused  some  compensation  for  growth  reductions 
by  ozone.  The  Acid  Rain  Monitoring  (A.R.M.) 
Project  is  determining  the  sensitivity  of  all  Massa- 
chusetts surface  waters  and  is  beginning  a  similar 
assessment  of  public  and  private  water  supplies. 
The  Information  Transfer  Program  (and  the 
A.R.M.  Project)  provides  a  newsletter,  the  Acid 
Rain  Report  to  area  meteorologists,  several  publi- 
cations of  use  to  researchers,  research  and  students, 
and  coordinated  two  conferences  on  acid  rain  re- 
search and  the  annual  UCOWR  conference.  (God- 
frey-U  Mass) 
W87-09722 
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The  Institute  program  for  1984  was  planned  in 
collaboration  with  State  and  federal  agencies.  Four 
research  projects  and  one  technology  transfer 
project  supporting  nine  students  were  supported 
by  the  program.  Gary  Bissonnette  investigated  the 
presence  of  standard  plate  count  bacteria  and  op- 
portunistic pathogens  in  rural  groundwater  sup- 
plies. Over  70%  of  the  wells  had  total  coliform 
densities  exceeding  public  health  standards.  The 
opportunistic  pathogens  Aeromones  hydrophila 
was  detected  in  several  of  the  supplies.  John 
Renton  and  Alfred  Stiller  studied  the  acid  produc- 
ing potential  of  various  rock  lithologies.  The  data 
quantified  the  relative  toxicity  of  individual  rock 
units,  and  pointed  out  the  high  potential  in  coal 
beds  such  as  the  Upper  Freeport.  The  data  will 
provide  a  basis  for  an  acid  prediction  model. 
Robert  Behling  conducted  a  geological  analysis  of 
the  deposits  in  a  wetland  exposed  during  surface 
mining.  Examination  of  alluvial  deposits  suggest 
that  valley  formation  dates  back  to  the  early  Wis- 
consian  glaciation.  Understanding  how  the  wet- 
land was  created  will  be  used  in  recreating  the 
natural  environment  when  mining  ceases.  Henry 
Rauch  studied  completed  surface  mines  to  develop 
a  method  of  predicting  post  mining  acid  drainage 
potential.  Surface  mines  with  deep  mine  drainage 
shows  much  more  contamination  than  those  with- 
out. Downdip  mines  and  certain  coal  seams  gener- 


ate more  contaminants  than  undip  situations. 
Robert  Eli  developed  a  computer  based  system 
capable  of  handling  map  data  and  other  descriptive 
data  related  to  stream  and  watersheds.  The  system 
will  be  used  to  manage  mine  drainage  and  for 
granting  discharge  permits.  (Jenkins- WRU) 
W87-09723 
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projects,  'Information  transfer,  'Montana,  'Edu- 
cation, Administration,  Publications,  Universities. 

This  document  describes  the  FY  1984  program  of 
the  Montana  Water  Resources  Research  Center. 
Critical  water  problems  and  issues  in  Montana  are 
outlined  and  the  relevance  of  projects  in  the  FY 
1984  program  to  those  problems  and  issues  is  dem- 
onstrated. Five  research  projects  that  address 
groundwater  quality  and  quantity,  the  preparation 
of  drinking  water  from  low  temperature  surface 
waters,  and  the  deposition  of  heavy  metals  in  reser- 
voir sediment  are  summarized  in  the  form  of 
project  synopeses.  The  information  dissemination 
efforts  of  the  Water  Center  are  also  stated  in 
synopsis  form.  The  cooperative  nature  of  the  re- 
search program  is  described  and  student  participa- 
tion in  the  program  is  quantified.  (Peavy-Montana 
St  Univ) 
W87-09724 


FISCAL  YEAR  1984  PROGRAM  REPORT 
(VERMONT  WATER  RESOURCES  RESEARCH 
CENTER), 

Vermont  Water  Resources  Research  Center,  Bur- 
lington. 
J.  C.  Clausen. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-170529/ 
AS.  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G-937-01,  December  1985. 
17  p.  Contract  No.  14-08-0001-G937.  USGS 
Project  No.  G937-01. 

Descriptors:  'Research,  'Information  transfer, 
'Training,  'Vermont,  Acid  precipitation,  Acid 
rain,  Benthic  macroinvertebrates,  Algae,  Biologi- 
cal tertiary  treatment,  Soil  water,  Groundwater, 
Pesticides,  Trout,  Streptococcus. 

The  critical  water  resource  problems  and  issues  of 
Vermont  such  as  acid  precipitation,  and  lakes  and 
wetlands  management  are  discussed.  Research 
projects  funded  by  the  Vermont  Water  Resources 
Center  to  address  these  problems  and  issues  includ- 
ed: (1)  relationship  between  streamflow  acidifica- 
tion and  macroinvertebrates,  (2)  using  tree  sap 
solutes  as  indicators  of  leachable  soil  water  solutes, 
(3)  using  periphyton  for  tertiary  treatment  in  cold 
climates,  (4)  methods  for  identifying  pollutant 
source  types  based  on  Streptococcus  species,  and 
(5)  the  effects  of  atrazine  on  brook  trout  behavior. 
The  technology  transfer  program  co-sponsored  a 
conference  on  septage  and  sludge  and  conducted 
nominal  group  technique  sessions  for  determining 
Lake  Champlain  research  priorities.  Also  a  video- 
tape on  the  health  effects  of  toxic  and  hazardous 
materials  was  developed  and  the  use  of  a  geo- 
graphic information  system  for  groundwater  man- 
agement issues  in  Vermont  was  demonstrated. 
(Clausen-Univ  of  Vermont) 
W87-09725 


FISCAL  YEAR  1984  PROGRAM  REPORT  (WY- 
OMING WATER  RESEARCH  CENTER), 

Wyoming  Water  Research  Center,  Laramie. 
W.  Brocksen. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-170388/ 
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AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G-943-01,  September  1985. 
38  p,  2  fig,  4  tab.  Contract  No.  14-08-0001-G943. 
USGS  Project  No.  G943-01. 

Descriptors:  *Research,  'Information  transfer, 
♦Training,  'Wyoming,  Water  quality,  Organic 
contaminants,  Groundwater,  Surface  water,  Trout, 
Runoff,  Snowcover,  Irrigation  efficiency,  Agricul- 
ture, Water  management,  Furrow  irrigation,  Cost- 
Benefit  analysis,  Satellite  imagery,  Montane  areas, 
LANDSAT. 

Five  projects  were  funded  under  the  FY  1984 
program  which  covered  topic  areas  in  water  qual- 
ity problems  of  particular  interest  to  Wyomimg. 
Information  transfer  is  doneprincipally  by  a  sym- 
posium on  Wyoming  water  problems  held  each 
year,  extension  activities,  mailings  on  available 
publications  through  a  newsletter  and  participation 
at  several  meetings  held  by  groups  in  the  State  of 
Wyoming  on  water  issues.  A  field  study  on  the 
movement  of  organic  contaminants  through  the 
groundwater  to  surface  streams  from  a  wood-treat- 
ing facility  indicated  that  oily  seeps  occur  into  the 
surface  stream.  Soil  column  experiments  have 
shown  that  organic  contaminants  as  emulsions 
move  faster  through  a  soil  column  than  a  dissolved 
single  compound.  Multiple  regression  models 
(three)  were  developed  to  predict  trout  abundance 
in  high  mountain  streams  in  Wyoming  using  geo- 
morphic  and  instream  habitat  parameters.  Correla- 
tions between  predicted  and  actual  trout  abun- 
dance for  the  three  models  developed  were  0.80, 
0.75,  and  0.32.  Correlations  between  snowcover 
and  runoff  using  satellite  imagery  for  drainage 
basins  in  Wyoming  were  developed  to  provide  a 
basis  for  estimating  expected  runoff  from  snow- 
cover using  the  latest  satellite  data  available  each 
year.  Dates  for  beginning,  peak  and  end  of  spring 
snowmelt  can  be  predicted.  A  field  evaluation  to 
compaction  effort  for  different  furrow  shapes  for 
hydraulic  and  infiltration  characteristics  to  im- 
prove irrigation  efficiency  was  performed.  Furrow 
shape  and  compactive  effort  are  both  important 
factors  to  improve  irrigation  efficiency  and  tradi- 
tional methods  of  analyzing  furrow  irrigation  were 
found  unsatisfactory  because  of  furrow  shape.  Two 
proposed  water  development  projects  in  Wyoming 
were  used  to  identify  and  quantify  secondary  costs 
and  benefits  of  economic,  demographic  and  public 
sector  impacts  through  the  use  of  a  computerized 
impact  assessment  model.  Both  projects  produced 
a  net  public  sector  surplus  at  the  local  level,  but 
deficits  for  the  State  overall.  (Brocksen-Wyoming) 
W87-09726 


FISCAL  YEAR  1985  (DISTRICT  OF  COLUMBIA 
WATER   RESOURCES   RESEARCH   CENTER), 

District  of  Columbia  Univ.,   Washington.   Water 
Resources  Research  Center. 
M.  H.  Watt. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-165981/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Report  No.  77,  August  1986.  26  p.  Contract 
No.  1 4-08-000 1-G 1009.  USGS  Project  No.  G-1009- 
01. 

Descriptors:  *Water  Research  Institute,  'Research, 
•Information  transfer,  'Training,  'District  of  Co- 
lumbia, Non-point  sources,  Urbanization,  Statisti- 
cal methods,  Mathematical  models,  Sedimentation, 
Erosion,  Land  use,  Water  quality,  Watersheds, 
Management. 

The  DC.  Water  Resources  Research  Center  re- 
search program  for  FY  1985  focused  on  problems 
of  major  importance  to  the  District  of  Columbia. 
These  problems  included  the  deterioration  of  the 
water  quality  of  urban  streams  and  related  institu- 
tional concerns.  This  FY  85  Institute  final  Program 
Report  describes  the  completed  and  continuing 
ta  that  the  DC.  Water  Resources  Center 
conducted  between  August  1,  1985  and  July  31, 
1986.  The  projects  entitled:  'Application  of  Non- 
Point  Source  Response  functions  to  General 
Urban  Land  Uses,'  'Study  of  Erosion  and  Sedimen- 
tation of  Selected  Small  Streams  in  the  District  of 
Columbia,'  and  Assessment  of  the  Impact  of  Non- 
Poinl  Source  Pollutants  on  the  Urban  Portion  of 
the  Anacostia  River,'  dealt  with  a  variety  of  as- 


pects of  non-point  source  pollution  in  urban  areas. 
These  studies  provided  base-line  information  on 
the  erosion,  sedimentation,  and  water  quality  issues 
concerning  the  District  of  Columbia.  The  other 
projects  entitled:  'Mutagenesis  of  the  Metabolite  of 
Nonionic  Detergents  in  Water,'  and  'Transfer  of 
Information  Among  Water  Quality  Variables  of 
the  Potomac  River.  Phase  III:  Transferable  and 
Transferred  Information,'  were  more  of  a  funda- 
mental nature.  The  FY  85  program  also  included 
technology  transfer  activities  and  training.  The 
conferences  and  seminars  held,  focused  on  aquatic 
plant  management  and  soil  and  water  conservation. 
The  program  also  provided  for  the  training  of 
seven  students  in  a  variety  of  fields.  (Watt-DC. 
WRRC) 
W87-09727 


FISCAL  YEAR  1985  PROGRAM  REPORT 
(GEORGIA  WATER  RESOURCES  RESEARCH 
INSTITUTE), 

Georgia   Inst,   of  Tech.,   Atlanta.   Environmental 
Resources  Center. 
B.  Kahn. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia.  22161,  as  PB87- 
166005,  A04  in  paper  copy,  A01  in  microfiche. 
Program  Report  G- 101 1-01,  August  1986.  44  p,  6 
tab.  Contract  No.  14-08-0001-G-1011.  USGS 
Project  No.  G1011-01. 

Descriptors:  'Water  Research  Institute,  'Research, 
'Information  transfer,  'Training,  'Georgia,  Water 
analysis,  Electrochemistry,  Spectrophotometry, 
Unit  hydrographs,  Low-flow  frequency,  Flood 
forecasting,  Cadmium,  Wastewater  treatment, 
Design  flow,  Streamflow  forecasting,  Financing, 
Pricing,  User  rates,  Cost  sharing,  Water  rates,  Cost 
allocation,  Bed  load,  Sediment  distribution,  Ex- 
treme value  theory,  Cementation. 

The  FY  1985  Program  included  the  following  six 
research  projects:  Correlation  Detectors  for  Selec- 
tive Detection  of  Pollutants  in  Natural  Waters,  by 
J.L.  Anderson.  Application  of  coupled  electro- 
chemical and  spectrophotometric  detectors  for  ex- 
tremely sensitive  analysis  of  certain  organic  com- 
pounds in  water  is  being  developed  by  testing  a 
mathematical  simulation  model,  evaluating  elec- 
trode arrays,  and  checking  the  predicted  response 
of  the  detectors.  Instantaneous  Unit  Hydrographs: 
A  Geomorphologic  Approach,  by  A. P.  Georgaka- 
kos.  For  streamflow  forecasting,  watershed  re- 
sponse to  rainfall  was  modelled  as  a  continuous 
time  Markov  process,  including  both  surface  and 
subsurface  runoff.  Cadmium  Recovery  from 
Wastes  by  Cementation  on  to  Magnesium,  by  J. P. 
Gould  and  B.M.  Khudenko.  Effective  removal  of 
soluble  cadmium  salts  from  wastewater  was  dem- 
onstrated by  reduction  to  elemental  cadmium  with 
magnesium  metal.  A  Statistical  Analysis  of  Several 
Facets  of  Low  Stream  Flow  Distributions,  by 
W.P.  McCormick  and  J.H.  Reeves.  A  general  solu- 
tion is  presented  for  obtaining  an  asymptotic  ex- 
pression for  the  sampling  distribution  on  which  the 
7Q10  value  is  based.  Evaluation  of  User  Charges  to 
Finance  Water  Projects,  by  R.M.  North,  J.  Sellers, 
and  J.O.  Smith.  Existing  funding  and  repayment 
information  is  presented,  selected  cases  that  dem- 
onstrate application  of  promising  mechanisms  are 
described,  and  new  mechanisms  and  pricing  struc- 
tures are  proposed.  Alluvial  Streambed  Degrada- 
tion, by  T.W.  Sturm.  Streambed  adjustments  by 
scour  and  fill  were  predicted  with  a  numerical 
model  and  observed  in  a  physical  laboratory 
model.  (Kahn-Georgia  Inst.  Tech) 
W87-09728 


FISCAL  YEAR  1985  PROGRAM  REPORT 
(GUAM  WATER  AND  ENERGY  RESEARCH 
INSTITUTE). 

Guam  Univ.,  Agana.  Water  and  Energy  Research 
Inst,  of  the  Western  Pacific. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  Virginia  22161,  as  PB87- 
165965,  A02  in  paper  copy,  A01  in  microfiche. 
Program  Report  G-1012-1,  August  1986.  18  p. 
Contract  No.  14-08-0001-G1012.  USGS  Project 
No.  G1012-01. 

Descriptors:  'Water  Research  Institute,  'Research, 
•Information   transfer,   'Training,   'Guam,   Water 


conveyance,  Erosion  control,  Drainage  practices, 
Leachates,  Landfills,  Groundwater  pollution, 
Water  distribution,  Network  design,  Computer 
models,  Sediment,  Stable  isotopes,  Estuaries,  La- 
goons. 

An  overview  of  the  Fiscal  Year  1985  research  and 
information  transfer  activities  accomplished  by  the 
University  of  Guam  Water  and  Energy  Research 
Institute  is  given.  These  activities  were  sponsored 
by  the  Water  Research  Institute  Program  Grant  of 
the  U.S.  Geological  Survey  and  included  the  fol- 
lowing completed  projects:  1.  Contemporary  irri- 
gation practices  and  traditional  irrigation  facilities 
in  Yap,  Western  Caroline  Islands,  2.  An  investiga- 
tion of  surface  and  groundwaters  in  the  vicinity  of 
Ordot  Landfill  for  Hazardous  organic  materials;  3. 
Application  of  a  computerized  distribution  model 
to  a  water  distribution  system  in  Micronesia;  4 
Distribution  and  diagenesis  of  terrigenous  sediment 
in  the  estuaries  and  reef  flats  of  Guam.  (USGS) 
W87-09729 


FISCAL  YEAR  1985  PROGRAM  REPORT 
(IDAHO  WATER  RESOURCES  RESEARCH  IN- 
STITUTE), 

Idaho    Water   and    Energy    Resources    Research 
Inst.,  Moscow. 
L.  Bloomsburg. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-174439/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  No.  G-1014-01.  August 
1986.  22  p.  Contract  No.  14-08-0001-G1014.  USGS 
Project  No.  G1014-01. 

Descriptors:  'Water  Resources  Institutes,  'Infor- 
mation exchange,  'Idaho,  'Education,  Administra- 
tion, Training,  Irrigation  systems,  Optimization, 
Systems  analysis,  Groundwater  management.  Ap- 
propriations doctrine,  Water  quality,  Chemical 
analysis,  Lakes,  Hydrologic  Informations  Systems, 
Drinking  water,  Health  aspects. 

Synopses  are  presented  for  the  following  research 
and  information  dissemination  projects:  Develop- 
ment and  Evaluation  of  Procedures  for  Systems 
Analysis  and  Optimization  of  On-Farm  Irrigation 
Systems;  Groundwater  Management  Under  the 
Appropriation  Doctrine;  A  Chemical  Speciation 
Approach  to  Evaluate  Water  Quality  Problems  in 
the  Blackbird  Mining  District,  Idaho;  Blue-Green 
Algae  Toxicity  in  Black  Lake,  Kootenai  County, 
Idaho;  A  SAS  Based  Hydrologic  Information  Stor- 
age and  Retrieval  System;  and  Preparation  of  a 
Booklet  Dealing  with  Health  Aspects  of  Drinking 
Backcountry  Water.  Information  dissemination  and 
workshop  activity  of  the  Institute  is  also  reported. 
(Director-IWRRI) 
W87-09730 


FISCAL  YEAR  1985  PROGRAM  REPORT 
(MAINE  LAND  AND  WATER  RESOURCES 
CENTER). 

Maine  Univ.  at  Orono.  Land  and  Water  Resources 
Center. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-166013/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G-1021-01,  August  1986.  23 
p,  3  fig,  1  tab,  14  ref,  4  append.  Contract  No.  14- 
08-000 1-G  1021.  USGS  Project  No.  G1021-01. 

Descriptors:  'Water  Research  Institute,  'Research, 
'Information  transfer,  'Training,  'Maine,  Acid 
rain,  Alkalinity,  Aquatic  fungi,  Chemistry  of  pre- 
cipitation, Decomposition,  Fir  trees,  Fog,  Granites, 
Heavy  metals,  Hydrogen  ion  concentration,  Lakes, 
Landfills,  Leachates,  Peat,  Spruce  trees,  Toxicity, 
Trophic  level,  Waste  treatment,  Watersheds, 
Weather  patterns. 

Four  research  projects  and  an  information  transfer 
component  were  funded  under  the  FY  85  program: 
'Aquatic  Fungal  Decomposers  in  Two  Adjacent 
Maine  Lakes  of  Different  Acidity'  (G 1021-02);  'Al- 
kalinity and  Trophic  Stability  of  Deeper  Maine 
Lakes  Set  in  Granitic  Watersheds  Impacted  by 
Acid  Deposition'  (-03);  'A  Comparison  of  the  pH 
of  Coastal  Fogs  with  the  pH  of  Interior  High- 
Elevation    Fogs'    (-04);    'Treatment    of   Leachate 


90 


MANPOWER,  GRANTS  AND  FACILITIES— Field  9 


3«? 


Mg& 


Grants,  Contracts,  and  Research  Act  Allotments — Group  9D 


from  Toxic  and  Hazardous  Wastes'  (-06);  and  'In- 
formation Transfer  in  Water  Resources  Manage- 
ment'(-22).  The  fungus  study  (02)  yielded  bases  for 
hypotheses  about  fungus-invertebrate  food  web 
interactions.  Further  studies  are  expected  to  shed 
some  light  on  deductions  such  as  the  build-up  of 
coarse  organic  debris  in  acid  lakes  having  more  to 
do  with  kinds  of  numbers  of  invertebrate  shredders 
than  with  lack  of  bacteria.  Experimentation  with 
lakes  in  granitic  watersheds  affected  by  the  acid 
deposition  (03)  revealed  that  alkalinities  have  in- 
creased significantly  since  original  surveys  in  1938- 
44,  probably  in  part  from  cultural  development, 
reductions  in  sulfate  deposition,  and  stimulation  of 
forest  ecosystems  by  increased  deposition  of  inor- 
ganic N.  On  average,  the  pH  of  coastal  fog  (04) 
was  no  different  from  that  of  montane  cloud  fog. 
Fog  pH  and  chemistry  of  coastal  fog  appear  to  be 
site-dependent,  and  coastal  fog  is  more  acidic  than 
concurrent  rain.  Evidence  suggests  that  coastal  fog 
is  generated  around  aerosol  pollutants  brought  in 
from  some  distance.  The  leachate  study  (06)  deter- 
mined that  peat  alone  is  incapable  of  adequately 
removing  metals  to  acceptable  levels  for  discharge. 
However,  peat  can  be  used  as  a  pretreatment  proc- 
ess to  reduce  pollutant  concentrations  prior  to 
conventional  treatment.  Information  transfer  (22) 
was  carried  out  through  conferences  and  publica- 
tions on  topics  such  as  private  wells,  acidic  deposi- 
tion, groundwater  protection,  coastal  water  re- 
sources pressures  from  competing  demands,  radon, 
and  giardia.  Also  a  set  of  audiovisual  programs  on 
land  and  water  resources  was  prepared  for  use  in 
public  schools,  and  the  project  manager  assisted  in 
CES  in-service  training  in  public  policy  education. 
(Landry-Univ  of  Maine) 
W87-09731 


FISCAL  YEAR  1985  PROGRAM  REPORT  (MIS- 
SOURI WATER  RESOURCES  RESEARCH 
CENTER). 

Missouri  Water  Resources  Research  Center,  Co- 
lumbia. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-166021/ 
AS.  Price  codes:  A02  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G-1027-01,  August  1986.  18 
p.  Contract  No.  14-08-0001-G1027.  USGS  Project 
No.  G 1027-01. 

Descriptors:  *Research,  'Information  transfer, 
•Training,  'Missouri,  'Water  Research  Institute, 
Wastewater  treatment,  Soil  surveys,  Water  table, 
Analysis,  Groundwater,  Volatile  organic  com- 
pounds, Chromatography,  Water  treatment,  Water 
filtration,  Bacterial  removal,  Sludge,  Heavy  metal. 

The  Missouri  Water  Resources  Research  Center's 
goals  are:  (1)  sponsor,  coordinate  and  administer 
research  projects  on  Missouri's  water  problems,  (2) 
provide  training  opportunities  in  research  for  stu- 
dents with  an  interest  for  a  career  in  water  re- 
sources and  related  fields,  and  (3)  conduct  an 
active  technology  transfer  which  includes  confer- 
ences, workshops,  newsletters,  and  water  center 
research  reports.  Each  of  the  four  research 
projects  funded  under  this  grant  produced  valuable 
information  to  Missouri  problems,  and  provided 
the  opportunity  for  student  involvement  in  water 
related  projects.  The  four  projects  are:  (a)  Alterna- 
tive On-Site  Sewage  Disposal  for  the  Lake  of  the 
Ozarks  Region,  (b)  Monitoring  Volatile  Organic 
Compounds  in  Groundwater,  (c)  Effectiveness  of 
Water  Treatment  Process  in  Removing  Bacterial 
and  Algal  Cells  from  Drinking  Water  and  (d) 
Modelling  a  Quantity  of  Missouri  Groundwater 
Potentially  Influenced  by  Sludge  Disposal.  (Cle- 
venger-Missouri  Univ) 
W87-09732 


FISCAL  YEAR  1985  PROGRAM  REPORT  (NE- 
BRASKA WATER  RESOURCES  CENTER). 

Nebraska  Water  Resources  Center,  Lincoln. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87- 174421/ 
AS.  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G-1029,  August  1986.  31  p. 
Contract  No.  1 4-08-000 1-G 1029.  USGS  Project 
No.  G 1029-01. 

Descriptors:  'Research,  'Water  Resources  Insti- 
tute, 'Information  transfer,  'Training,  'Nebraska, 


Soil  fungi,  Soil  erosion,  Nitrates,  Denitrification, 
Water  treatment,  Conjunctive  use,  Alluvial 
aquifers,  Consumptive  use,  Evaporation,  Transpi- 
ration, Evapotranspiration,  Water  policy,  Water 
law,  State  courts,  Optimization,  Model  studies, 
Conjunctive  use,  Instream  flow,  Wildlife  habitats, 
Alluvial  rivers. 

Water  problems  in  Nebraska  addressed  by  1985 
research  program  projects  included:  revegetation 
of  previously  irrigated  sandy  soils;  nitrate  contami- 
nation of  groundwater;  impact  of  droughts;  declin- 
ing groundwater  levels;  water  policymaking;  con- 
junctive management  of  surface  and  groundwater; 
and  maintenance  of  instream  flows  for  wildlife 
habitat.  Project  02  studied  whether  disturbed 
sandy  soils  are  deficient  or  lacking  in  vesicular- 
arbuscular  mycorrhizae  and  if  the  reintroduction 
of  mycorrhizal  fungi  into  these  soils  in  the  revege- 
tation process  improves  the  survivorship,  growth 
and  reproduction  of  plants.  Project  03  attempted  to 
optimize  the  denitrification  system  so  that  maxi- 
mum nitrogen  removal  is  achieved  while  adding 
minimal  organic  concentrations.  Project  04  is  con- 
tinuing to  determine  the  influences  of  weather  and 
drought  on  crop  growth,  development  and  yield, 
and  to  develop  crop  specific  drought  indices  capa- 
ble of  assessing  the  impact  of  weather  on  crop 
production.  Project  05  developed  a  field  method 
for  separately  measuring  soil  water  evaporation 
and  plant  water  transpiration  using  mini-lysimeters. 
Project  06  investigated  the  way  in  which  state 
courts  in  Nebraska  make  water  policy.  Project  07 
is  continuing  to  develop  a  management  model  in 
order  to  improve  management  of  all  components  in 
a  conjunctive  surface-groundwater  system.  Project 
08  attempted  to  develop  a  better  understanding  of 
how  river  discharge  patterns  interact  with  other 
components  of  the  river  system  to  create  a  certain 
shape  of  channel  and  to  determine  instream  flow 
requirements  for  the  maintenance  of  wildlife  habi- 
tat. (Powers-Univ.  of  Nebraska) 
W87-09733 
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This  report  covers  the  activities  of  the  New  Hamp- 
shire Water  Resource  Research  Center  for  the 
period  May  20,  1985  through  June  30,  1986.  The 
results  of  five  research  projects  are  briefly  dis- 
cussed. Projects  included:  movement  and  fate  of 
pesticides,  biodegradation  of  gasoline  in  aquifers, 
occurrence  of  radon  in  groundwater,  monitoring 
acidification  and  eutrophication  of  lakes,  and  hy- 
draulics of  mountain  streams.  Training  and  tech- 
nology transfer/dissemination  is  also  discussed. 
(Ballestero-Univ.  of  New  Hampshire) 
W87-09734 
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Aquatic  weed  control,  Hydrilla,  Eutrophication, 
Algal  control,  Limiting  nutrients,  Nutrient  require- 
ments, Agricultural  drainage,  Wetlands,  Wetland 
filters,  Septic  tanks,  Soil  moisture  retention,  Agri- 
cultural drainage,  Wetlands,  Wetland  filters,  Septic 
tanks,  Soil  moisture  retention,  Watershed  protec- 
tion, Land  use,  Fish  diseases,  Water  quality. 

The  North  Carolina  Water  Resources  Research 
Institute  FY  1985  research  program  was  funded  by 
the  U.S.  Department  of  Interior,  Geological 
Survey  (allotment  grant  and  by  state  and  other 
non-federal  funds).  The  research  program  was  cen- 
tered on  the  following  areas  critical  to  the  North 
Carolina  water  resources  program:  Groundwater 
management,  Protection  of  surface  waters  from 
toxics  and  excessive  nutrients,  Watershed  protec- 
tion, Urban  water  management,  Coastal  water 
management,  Aquatic  weed  management.  Federal 
funds  were  used  to  initiate  two  new  projects  and 
complete  work  on  four  others.  One  new  project 
addressed  the  issue  of  water  quality  and  the  health 
of  estuarine  fishes.  Another  new  project  investigat- 
ed the  dispersal  mechanisms  of  the  aquatic  weed 
hydrilla.  Four  studies  were  completed  on  the  prob- 
lem areas  of  groundwater  quality,  estuarine  water 
quality  protection,  and  the  control  of  nutrients  and 
algae  in  lakes  and  rivers.  Additional  studies  and  an 
information  transfer  program  were  supported  using 
state  and  local  government  funding.  A  progress 
report  and/or  completion  report  for  those  projects 
receiving  U.S.  Department  of  the  Interior,  Geolog- 
ical Survey  support  is  included  in  the  Annual 
Report.  (Lambert-UNC-WRRI) 
W87-09735 
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Research  projects  selected  for  funding  in  FY  85 
dealt  primarily  with  the  presence,  fate,  and  transfer 
of  agricultural  chemicals  in  soil  and  water.  Chemi- 
cals selected  for  study  included  picloram,  alachlor, 
atrazine,  triallate,  and  glyphosate.  Another  project 
assessed  the  critical  depth  and  critical  salinity  of 
groundwater  in  68  sites  in  the  Red  River  Valley. 
Since  these  projects  were  funded  on  a  two  year 
cycle,  most  results  are  preliminary  in  nature.  Infor- 
mation transfer  activities  were  quite  limited  and 
were  confined  to  providing  requested  reprints  and 
Institute  reports.  Publications  from  these  projects 
will  not  be  expected  until  next  year.  Approximate- 
ly, seven  graduate  students  at  the  M.S.  and 
Ph.D. levels  received  financial  support  from  this 
grant.  (Schnell-N.  Dakota  Univ.) 
W87-09736 
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tion, Groundwater  pollution,  Groundwater  trans- 
port, Toxicity,  Organic  compounds,  Salmon,  Sal- 
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monids,  Minimum  flow,  Benthic  environment, 
Regulated  flow,  Eutrophication,  Cyanophyta,  Iron 
bacteria,  Algal  growth. 

The  FY  1985  Oregon  Water  Resources  Research 
Institute  program  included  six  projects  concerned 
with  water  management  of  forest,  range  and  agri- 
cultural zones,  including  the  associated  biological 
resources.  These  emphasized  physical,  chemical 
and  biological  processes  for  streams,  lakes,  ground- 
water zones  and  watersheds.  Brief  summaries  of 
research  findings  are  presented  for  each  project: 
02,  Water  Budget  Model  of  Western  Juniper;  03, 
Assessing  Culvert  Effectiveness  in  Mountainous 
Terrain;  04,  Effect  of  Sorption  on  Bacterial  Metab- 
olism of  Trace  Toxicants  in  Groundwater 
Aquifers;  05,  Determination  of  Minimum  Flow 
Needs  for  Juvenile  Salmonids  in  Central  Oregon 
Streams;  06,  Effects  of  Long-Term  Regulated 
Flow  on  Community  Composition  of  Stream  In- 
vertebrates; and  07,  Development  of  Field  Assay 
of  Iron  Limitation  in  Eutrophic  Lakes.  (Klinge- 
man-Oregon  St.  Univ.) 
W87-09737 
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The  State  of  Rhode  Island  is  active  in  water  re- 
sources planning,  development,  and  management 
activities  which  include  legislation,  upgrading  of 
water  and  wastewater  treatment  facilities,  institut- 
ing pretreatment  programs  and  establishing  task 
forces  to  study  means  of  protecting  watersheds  in 
the  state.  Current  and  anticipated  state  water  prob- 
lems are  lack  of  cohesive  planning  among  various 
state  agencies;  lack  of  comprehensive  and  defini- 
tive water  policies;  contamination  of  surface  and 
groundwater  by  chemicals  from  agricultural,  road- 
salting,  septic  tank  and  leach  field  cleanup;  improp- 
erly measured  landfills;  and  the  unwillingness  of 
some  state  agencies  to  share  water  resources  data 
and  to  update  their  data  management  techniques. 
Five  projects  are  completed  covering  the  follow- 
ing subjects:  (1)  Modeling  of  Nitrate  Contamina- 
tion of  Groundwater  from  Turfgrass  Fertilization; 
(2)  Geohydrological  Study  of  Aquifers  in  Frac- 
tured Bedrock  Using  Geophysical  and  Remote 
Sensing  Methods;  (3)  Waterborne  Phenoxy  Pesti- 
cide Movement  form  Turfgrass;  (4)  Metal  Solubili- 
ty and  Leaching  Caused  by  Acid  Precipitation  and 
Potential  Impacts  on  the  Scituate  Reservoir;  (5) 
Development  of  an  On-Line  Information  System 
for  Water  Data  Users.  This  center  works  closely 
with  the  R.I.  Dept.  of  Environmental  Manage- 
ment; Providence  Water  Supply  Board;  Subdistrict 
Office  of  USGS  in  Rhode  Island,  and  other  New 
England  Water  Resources  Centers  for  program 
planning  and  research  coordination.  (USGS) 
W87-09738 
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lands, Aquifer  characteristics,  Rock  properties, 
Distribution  system  leakage,  Saline  water  intru- 
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The  quality  of  the  potable  water  available  for  use 
in  the  Virgin  Islands  was  a  major  focus  of  the 
Virgin  Islands  Water  Resources  Research  Center's 
Program  for  the  1985  Fiscal  Year.  The  limited 
groundwater  in  the  Virgin  Islands  is  susceptible  to 
contamination  not  only  through  salt  water  intru- 
sion but  also  by  septic  tank  leakage  Aged  water 
distribution  lines,  often  in  close  proximity  to 
sewage  and  salt  water  distribution  lines,  add  to  the 
reasons  for  concern  over  the  quality  of  the  water 
being  consumed.  Projects  investigated  the  quality 
and  quantity  of  water  in  the  principal  aquifer  in  the 
Virgin  Islands  as  well  as  in  the  public  distribution 
systems.  In  an  effort  towards  manpower  develop- 
ment, a  series  of  training  seminars  were  held. 
Lastly,  the  third  in  a  series  of  conferences  focusing 
water  resources  of  the  Caribbean  region,  was  con- 
vened to  serve  as  a  forum  for  the  exchange  of  ideas 
and  experiences  among  Caribbean  water  resources 
professionals  and  others  concerned  with  the  devel- 
opment of  water  resources  of  the  region.  (Smith- 
Virgin  Islands  Coll.) 
W87-09739 
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The  West  Virginia  State  Water  Research  Institute 
program  for  1985  was  planned  in  collaboration 
with  state  and  federal  agencies.  Seven  research 
projects  and  one  technology  transfer  project  sup- 
porting 14  students  were  financed  by  the  program: 
(1)  Gary  Bissonnette  investigated  the  presence  of 
standard  plate  count  bacteria  and  opportunistic 
pathogens  in  rural  groundwater  supplies.  Excessive 
total  and  fecal  coliform  bacteria,  and  Acineto- 
bacter  calcoaceticus  have  been  found.  (2)  John 
Renton  and  Alfred  Stiller  studied  acids  producing 
potential  of  various  rock  lithologies.  Partings  pro- 
duced the  most  acid  while  the  seatearths  have  the 
highest  acid  production  rate.  (3)  Robert  Behling 
conducted  a  geologic  analysis  of  the  deposits  in  a 
wetland  exposed  during  surface  mining.  Stream 
reconstruction  techniques  and  water  quality  en- 
hancement in  conjunction  with  reclamation  are 
expected  to  result  from  this  study.  (4)  Henry 
Rauch  studied  completed  surface  mines  to  develop 
a  method  of  predicting  post  mining  acid  drainage 
potential.  Shale  in  overburden  is  an  important  neu- 
tralizing agent.  Updip  mines  produce  poorer  qual- 
ity drainage  than  down  dip  mines.  (5)  David 
Hinton  used  fish  embryos  to  test  toxicity  and  car- 
cinogenicity of  groundwater.  Fish  have  proven 
sensitive  to  contaminated  groundwater.  (6)  David 
Samuel,  John  Sencindiver,  and  Henry  Rauch  are 
evaluating  cattail  marshes  as  a  means  of  controlling 
sediment,  iron  and  acid  in  surface  mine  drainage. 
Most  sites  showed  increased  pH  for  water  flowing 
through  a  marsh.  Cattails  tolerate  high  iron  con- 
centrations and  a  low  pH.  (7)  EC.  Keller,  Jr.  and 
J.A.  Marshall  investigated  the  impact  of  iron  on 
the  biota  of  West  Virginia.  At  various  levels  of 
iron  and  aluminum  no  adult  lethality  was  detected. 
Lethality  to  fry  was  detected.  Egg  survival  was 
fairly  high.  (8)  Robert  Eli  developed  a  computer 
based  system  capable  of  handling  map  data  and 
other  descriptive  data  related  to  streams  and  wa- 


tersheds.  Thirty-five   people   attended   a   seminar 
where    the    system    was   demonstrated.    (Jenkins- 
WVU) 
W87-09740 
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Three  events  added  substantially  to  existing  prob- 
lems and  issues  that  created  a  more  than  full 
agenda  for  water  resources  research  in  Hawaii:  (1) 
the  discovery  of  very  low  levels  of  pesticides  in 
groundwater  sources  in  the  Pearl  Harbor  region 
that  prompted  the  closure  of  several  potable  water 
wells;  (2)  the  mandated  state  water  code  proposal, 
which  was  not  passed  by  the  state  legislature  and 
which  proved  to  be  most  controversial  during  its 
preparation  and  in  legislative  deliberation;  and  (3) 
mandatory  water  conservation  restrictions  imposed 
for  Oahu  and  parts  of  neighbor  islands  by  County 
water  utilities.  A  water  research  agenda  has  been 
developed  to  address  five  principal  water  problems 
in  Hawaii:  overdraft  of  groundwater  aquifers, 
coastal  water  quality  and  resources  enhancement, 
in-stream  uses  and  water  values,  state  water  alloca- 
tion system,  and  subsurface  water  quality  and  con- 
tamination. Six  research  projects  meaningfully  de- 
veloped and  implemented  the  total  program.  'An 
Evaluation  of  the  Water  Code  Drafted  by  the 
Advisory  Study  Commission  on  Water  Resources 
1982-1985'  (02)  specifically  addressed  the  policy 
issue  of  a  proposed  state  water  code.  The  impact  of 
low  rainfall  was  studied  in  'Managing  Urban  Water 
Supply  in  Drought  Emergencies:  Economic,  Ad- 
ministrative, and  Other  Strategies'  (06).  'Desorp- 
tion  and  Leachability  of  Residual  DBCP  and  EDB 
in  Soils  and  Saprolite'  (04)  contributed  to  the  un- 
derstanding of  trace  organic  contamination  of 
Hawaii  groundwater  sources.  Directly  pertinent  to 
Hawaii  Water  Agendas  II  and  V  were  two 
projects:  'Development  of  a  Highly  Sensitive  and 
Rapid  Methodology  for  the  Detection  of  Human 
Enteropathogenic  Viruses  in  Water'  (03)  and 
'Evaluation  of  Chlorine  Dioxide  as  a  Disinfectant 
of  Bacteria  and  Viruses  in  Subsurface,  Surface  and 
Wastewater'  (05).  'Atoll  Groundwater  Systems' 
(07)  was  conducted  to  provide  a  more  scientifically 
sound  basis  for  groundwater  development  on 
atolls.  (Fujimura-Hawaii  Univ.) 
W87-09741 
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The  Iowa  State  Water  Resources  Research  Insti- 
tute  FY    1985    research   program   (University   of 
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Iowa  and  Iowa  State  University)  was  funded  by 
the  U.S.  Department  of  the  Interior,  Geological 
Survey  (grant  of  $109,000)  and  by  an  Iowa  Legis- 
lature appropriation  ($128,000).  The  research  pro- 
gram was  centered  in  three  areas  critical  to  Iowa's 
natural  resource  program  pertaining  to  water:  Ni- 
trogen and  Pesticide  Transformation,  Fate  and 
Transport;  Erosion;  and  Groundwater  Manage- 
ment. Federal  competitive  funds  were  used  to  initi- 
ate two  new  projects  relative  to  nitrogen/nitrate 
control  in  Iowa  streams,  to  complete  one  study  of 
erosion,  and  to  complete  one  study  and  continue 
another  relative  to  groundwater  management.  Five 
studies  were  supported  using  state  funding,  all  in 
the  area  of  nitrogen/nitrate  fertilizer  control.  A 
summary  of  each  allotment  project  and  source  of 
the  project  progress  or  completion  report  is  includ- 
ed in  the  Annual  Report.  (Austin-Iowa  State 
Univ.) 
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The  Colorado  Water  Resources  Research  Institute 
is  the  designated  management  center  in  Colorado 
for  the  Federal  water  research  program.  The  Insti- 
tute's Federal  FY1985  Program  consisted  of  six 
research  projects  focused  on  the  following  Colora- 
do problems:  (1)  Potential  Groundwater  Contami- 
nation from  Chemigation;  (2)  Geochemistry  of  Aq- 
uifer Recharge  in  the  Denver  Basin;  (3)  Incentives 
for  Improving  Irrigation  Efficiency  in  the  South 
Platte  Basin  (Phase  I);  (4)  Compensation  for  Basin- 
of-Origin  for  Water  Exports;  (5)  Evapotranspira- 
tion of  Phreatophytes  in  the  Closed  Basin,  San 
Luis  Valley  (Phase  II);  and  (6)  The  Impact  of 
Water  Conservation  on  Quality  of  Residential 
Lawns.  In  addition,  the  Institute  received  a  state 
appropriation  of  $67,000.  This  appropriation  pro- 
vided supplemental  funding  for  the  project  on 
Evapotranspiration  of  Phreatophytes  in  the  Closed 
Basin,  San  Luis  Valley  and  for  the  completion  and 
calibration  of  the  South  Platte  Basin  Simulation 
Model  (SAMSON).  The  appropriation  also  helped 
provide  an  effective  Institute  technology  transfer 
program,  fully  integrated  with  its  water  research 
and  development  program.  This  includes:  newslet- 
ters; three  publications  series;  a  'library  list'  of  new 
water  resources  research  reports  and  publications; 
Project  AWARE,  designed  to  keep  State  and  Fed- 
eral agency  personnel  aware  of  proposed  research; 
public  water  policy  education  (programs  including 
slide  presentations);  and  workshops,  seminars,  and 
small  group  consultations  involving  potential  users 
of  research  products.  (Evans) 
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The  1985  Annual  Center  Report  for  Florida  de- 
scribes current  water  problems  and  issues  of  Flori- 
da. Also,  it  contains  synopses  of  the  following 
studies  which  were  supported  by  this  program:  1. 
Computer-Aided  Engineering  Approach  to  Urban 
Flood  Hazard  Management,  by  Wayne  Huber;  2. 
An  Expert  System  for  Integrated  Flood  Hazard 
Mitigation  in  Florida,  by  Soro  Nnaji  and  Andrew 
Dzurik;  and  3.  Computer- Aided  Approach  to  Ag- 
ricultural Flood  Hazard  Management  in  Florida, 
by  Lloyd  Baldwin,  Del  Bottcher,  and  Ken  Camp- 
bell. Five  reports  were  published  in  1985.  Runoff, 
the  semi-annual  newsletter,  was  sent  to  over  1 100 
readers  including  170  faculty.  Lastly,  technology 
transfer  activities,  cooperative  arrangements  with 
other  groups,  and  training  accomplishments  are 
described.  (Heaney-Florida  WRRC) 
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The  annual  program  of  the  Montana  University 
System  Water  Resource  Center  includes  research, 
training  and  information  transfer  relating  to  water 
resources.  The  1985  program  included  six  research 
projects  and  three  information  transfer  projects. 
Research  projects  addressed  the  broad  issues  of 
groundwater  protection,  conflicting  water  uses, 
transport  of  contaminants  in  surface  and  ground- 
waters, retention  of  water  by  agricultural  soils,  and 
the  evaluation  of  analyses  used  to  predict  the  ef- 
fects of  mining  on  groundwater  quality.  The  find- 
ings of  these  projects  are  reported  in  synoptic 
form.  Three  information  transfer  projects  were 
included  to  put  recently  gained  knowledge  into  the 
hands  of  waters  users  and  managers  in  a  timely 
fashion.  These  projects  included  (1)  a  water  infor- 
mation system  that  compiled  a  bibliography  of 
water  projects  completed  in  the  university  system 
during  the  last  ten  years,  and  electronically  filed 
information  and  data  from  these  projects;  (2)  a 
Reader's  Service  that  provided  access  to  the  most 
recent  literature  to  wide  range  of  water  users  and 
managers  in  the  state,  (3)  a  project  that  will  pro- 
vide information  on  iron  and  manganese  problems 
in  well  water  to  the  owners  of  private  and  public 
wells,  and  (4)  a  short  school  on  water  resources  for 
attorneys  that  practice  water  law.  These  projects 
provided  training  for  future  water  professionals.  A 
total  often  students  at  the  undergraduate  (1),  mas- 
ters (7),  and  at  the  PhD.  level,  (2)  in  six  different 
disciplines  worked  on  Water  Center  projects. 
(Peavy-Montana  State  Univ.) 
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THE  ILLINOIS  RIVER  BASIN, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 
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Information  on  the  sources  of  climatologic,  hydro- 
logic,  and  hydraulic  data  for  the  Illinois  River 
basin  is  compiled  in  20  tables.  The  study  was 
conducted  in  cooperation  with  the  U.S.  Army 
Corps  of  Engineers,  Rock  Island  District  to  pro- 
vide information  for  their  master  regulation 
manual  of  the  Illinois  waterway.  Eighteen  govern- 
mental agencies  were  queried  and  a  literature 
search  was  conducted  to  identify  the  source  and 
availability  of  information  on  precipitation,  major 
storms,  streamflow,  water  quality  and  sediment, 
major  floods,  water-surface  profiles,  bridges  and 
other  structures,  stream  geometry,  aerial  photogra- 
phy, flood  damages,  Illinois  river  access  facilities, 
Federal  lands,  and  dam  ratings.  A  selected  bibliog- 
raphy of  published  reports  was  developed.  (USGS) 
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W87-10O12     7B 
W87-10013     7B 
W87-10014     7B 
W87-10015     2H 
W87-10016     7C 
W87-10017     7B 
W87-10018     7C 
W87- 10019     7B 
W87- 10020      7H 
W87-I002I      7B 


W87- 10022 

7B 

W87-10023 

7B 

W87- 10024 

7B 

W87- 10025 

7B 

W87- 10026 

7B 

W87-10027 

7B 

W87- 10028 

7B 

W87- 10029 

7B 

W87- 10030 

7B 

W87-10031 

5B 

W87- 10032 

7B 

W87-10033 

7B 

W87- 10034 

7B 

W87-10035 

7B 

W87-10036 

7B 

W87-10037 

7B 

W87-10038 

7B 

W87-10039 

7B 

W87-10040 

7B 

W87-1O041 

7B 

W87- 10042 

7B 

W87-10043 

7B 

W87-10044 

5D 

W87-10O45 

5D 

W87- 10046 

5D 

W87-10047 

5A 

W87-10048 

5D 

W87-10049 

5D 

W87-10050 

5D 

W87-10051 

5D 

W87-10052 

5D 

W87-1O053 

5D 

W87-10054 

5D 

W87-10055 

5B 

W87-10056 

5D 

W87-10057 

5D 

W87-10058 

5D 

W87-10059 

5D 

W87-10060 

5D 

W87-10061 

5D 

W87- 10062 

5D 

W87-10063 

5D 

W87- 10064 

5D 

W87-10065 

5D 

W87- 10066 

5D 

W87- 10067 

5D 

W87-10068 

5D 

W87-10069 

5D 

W87- 10070 

5D 

W87- 10071 

5D 

W87- 10072 

5D 

W87-10073 

7B 

W87- 10074 

7B 

W87-10075 

5C 

W87- 10076 

5C 

W87-10077 

5A 

W87-10078 

5C 

W87-10079 

5C 

W87- 10080 

5C 

W87-1O081 

2H 

W87-10082 

2H 

W87-10083 

2H 

W87-10084 

2H 

W87-1O085 

5C 

W87- 10086 

5D 

W87-1O087 

5D 

W87-10088 

5D 

W87-10089 

5D 

W87-10090 

2H 

W87-10091 

2H 

W87- 10092 

2H 

W87-10093 

2H 

W87-10094 

5A 

W87- 10095 

2H 

W87- 10096 

2H 

W87- 10097 

2H 

W87- 10098 

2H 

W87- 10099 

2H 

W87-10100 

2H 

W87-10101 

8A 

W87-10102 

8A 

W87-10103 

8G 

W87-10104 

8G 

W87-10105 

8G 

W87-10106 
W87-10107 
W87-10108 
W87-10109 
W87-10110 
W87-10111 
W87-10112 


5F 
8A 
7C 
5G 
5D 
5D 
8C 


A-2 
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Subject  Fields 


NATURE  OF  WATER 


WATER  CYCLE 

WATER  SUPPLY  AUGMENTATION 
AND  CONSERVATION 

WATER  QUANTITY  MANAGEMENT 
AND  CONTROL 

WATER  QUALITY  MANAGEMENT 
AND  PROTECTION 

WATER  RESOURCES  PLANNING 


RESOURCES  DATA 


NORTH  AMERICAN  CONTINENT  PRICE  SCHEDULE 

Customers  la  Canada,  United  Stales,  and  Mciico 
pleas*  as*  this  price  schedule;  other  addressees, 
write  far  PR-360-4. 
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Ml 

wso 

AO? 

9  95 

A03 

1195 

A04A0S 

13  95 

A06A09 

111  95 

AI0AI3 

24  95 

AI4AI7 

1095 

AI8A7I 

16  95 

A22A25 

47  95 

m 

NOI 

4500 

NO? 

48  no 

101 

57  50 

(02 

1000 

(03 

MOO 

(04 

13  50 

(05 

1550 

(06 

1800 

(07 

70  50 

MM 

2300 

(09 

7550 

110 

2800 

(11 

30  50 

fl7 

3300 

m 

35  50 

(14 

38  50 

(15 

4200 

(Id 

4600 

(17 

5000 

(18 

54  00 

(19 

6000 

m 

7000 

(99 

■ 

•(onioct  NHS  !<>(  pii(e  quote 


PttlCIS  [(((GIVE  JAHUAHY  I,  1987 


Willi!!'. 

001  $5000 

007  7500 

003  12500 

004  17500 

005  22500 

006  27500 

007  32500 

008  37500 

009  47500 

010  47500 
Oil  52500 

012  575DO 

013  62500 

014  67500 

015  72500 

016  27500 

017  82500 
DI8  87500 
019  92500 
099 


HtCKlK  IAH1 

T0I  115000 

T07  17500 

103  30000 

104  40000 
T05  500  00 
(06  600  00 

107  70000 

108  80000 

109  90000 
TIO  1.000  00 
(II  1, 10000 
II?  1.70000 
TI3  1.30000 
(14  1.400  00 

115  I. 500  00 

116  1.60000 
(17  1.70000 

118  1.80000 

119  1,90000 
T99 


18 
If 
ft 


i! 


ENGINEERING  WORKS 


MANPOWER,  GRANTS,  AND 
FACILITIES 


SCIENTIFIC  AND  TECHNICAL 
INFORMATION 


INDEXES 

SUBJECT  INDEX 
AUTHOR  INDEX 
ORGANIZATIONAL  INDEX 
ACCESSSION  NUMBER  INDEX 
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